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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

Hakkinda

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Siileyman Demirel
Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda dort say!
olarak Mart, Haziran, Eylil ve Aralik aylarinda yayinlanir. Bagim-
siz, tarafsiz ve ¢ift-kor degerlendirme ilkelerine sahip uluslararasi,
bilimsel, acik erisimli (Open Access), ¢evrimici/basili bir dergidir.

SDU Tip Fakiiltesi Dergisinde; saglik bilimleri alanindaki 6zgiin kli-
nik ve deneysel arastirmalar, derlemeler, vaka takdimleri, editdre
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tecri-
beleri iceren yazilar yayinlanabilir. Derginin dili Tiirkge ve ingiliz-
cedir.

SDU Tip Fakiiltesi Dergisi uluslararasi (DOAJ, EBSCO, Index
Copernicus) ve ulusal (TR Dizin) hakemli dergi statiisiindedir.

SDU Tip Fakiiltesi Dergisi'ne gonderilen ve dergide yayinlanan
makalelerden highir Ucret talep edilmemektedir. Dergide yayinla-
nan makaleler igin yazarlara veya tguncu kisilere telif Gcreti 6den-
memektedir. Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir
sekilde baska amaglar i¢in kullanilmamaktadir.

Derginin yayin ve editoryal suregleri Uluslararasi Tip Dergileri Edi-
torler Kurulu (ICMJE) yo6nergesine goére yurutilmektedir. Dergi,
bilimsel sureli yayinlarin seffaflik ve mukemmellik ilkelerine uyar
(doaj.org/bestpractice).

Bir yazinin yayin i¢in kabul edilmesinde en énemli kriterler 6zgin-
luk, yuksek bilimsel kalite ve alinti potansiyelinin varligidir. Dergide
yayinlanmak uzere gonderilen yazilar, daha 6nce baska bir yerde
yayinlanmamis ve yayinlanmak uzere gonderilmemis olmaldir. Bir
kongrede teblig edilmis ve 6zeti yayinlanmis calismalar organizas-
yonun adl, yeri ve tarihi belirtiimek sarti ile kabul edilebilir.

Etik ilkeler

Deneysel, klinik ve ilag calismalari ile bazi vaka raporlarinin aras-
tirma protokollerinin Etik Kurullar tarafindan uluslararasi sézlesme-
lere uygun olarak onaylanmasi (Ekim 2013'te guncellenen Dinya
Tip Birligi Deklarasyonu “insan Denekleri ile ilgili Tibbi Aragtirmalar
icin Etik ilkeler'ine gore, www.wma.net) gereklidir. ilgili etik kurul
raporu veya bu rapora esdeger olan resmi bir yazi dergipark siste-
mine yuklenmelidir.

« Uzerinde deneysel calisma yapilan géniillii kisilere ve has-
talara uygulanan prosediirler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir aciklama (bilgilendirilmis
onam) yazinin icinde bulunmalidir.

« Bilgilendirilmis onam ve etik kurul onayi (etik kurulun adi,
etik kurul toplanti tarihi ve onay numarasi ile ilgili bilgiler) ma-
kalenin Gerec¢ ve Yontem boéliimiinde ve makalenin en sonun-
da kaynaklardan énce ayri alt basliklar ile belirtiimelidir.

« Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir. Has-
ta kimligini ortaya ¢ikarabilecek fotograflar igin, hasta ve/veya yasal
temsilcileri tarafindan imzalanan onaylarin alinmasi ve yazili onay
alindiginin metin igerisinde belirtiimesi gereklidir.

» Hayvanlar tzerinde yapilan arastirmalarda aci ve rahatsizlik ve-
rilmemesi i¢in yapilan uygulamalar ve alinan tedbirler acik olarak
belirtiimelidir. ilgili etik kurullardan alinan onaylar makalenin
Gere¢ ve Yontem boliimiinde ve makalenin en sonunda kay-
naklardan dnce ayri alt basliklar ile belirtiimelidir.

Dergimize gonderilen tim yazilar intihal tespit etme programi (iT-
henticate) ile degerlendiriimektedir. Benzerlik oraninin %25 ve
alti olmasi gerekmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar temyiz

ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisime gec-
melidir. Gerektiginde, dahili olarak ¢oziilemeyen sorunlari ¢ézmek
icin bir ombudsman atanabilir. Bas Editor, tum temyiz ve sikayetler
icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiiltesi Dergisine bir makale génderirken ma-
kalelerinin telif hakkini dergiye vermeyi kabul etmis sayilir. Eger
yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif hakki ya-
zarlara geri verilmis sayilir.

SDU Tip Fakiiltesi Dergisine génderilen her makale, adi gegen ya-
zarlarin timiniin imzaladigi yayin haklari devir formu (erisim adre-
si: https://dergipark.org.tr/tr/download/journal-file/22117) ile birlikte
dergi sablonuna (erisim adresi: https://dergipark.org.tr/tr/download/
journal-file/24521) uygun olarak gonderilmelidir. Gonderilmesi ge-
reken zorunlu belgelere https://dergipark.org.tr/tr/pub/sdutfd adre-
sinden ulagilabilir.

Sekiller, tablolar veya hem basili hem de elektronik formatlardaki
diger materyaller de dahil olmak tzere baska kaynaklardan ali-
nan icerigi kullanan yazarlarin telif hakki sahibinden izin almalar
gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk yazarlara
aittir. SDU Tip Fakiiltesi Dergisinde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editorler, editdrler kurulu ve
yayincl, bu yazilar i¢cin herhangi bir sorumluluk kabul etmemektedir.
Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir. On kontrol
asamasinda diizeltme istenen makaleler icin 15 giin, degerlendir-
me sonras! dizeltme istenen makaleler i¢in 30 glin sure verilir, bu
surelerin asilmasi halinde makale reddedilir.

Makalenin Yayina Hazirligi

Makaleler yalnizca ¢evrimici olarak https://dergipark.org.tr/tr/pub/
sdutfd adresinden gonderilebilir. Bagka bir yolla gonderilen yazilar
degerlendirilmez. Dergiye génderilen yazilar, dncelikle yazinin der-
gi kurallarina uygun olarak hazirlanmasini ve sunulmasini saglaya-
caklari teknik degerlendirme siirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile gdnderen yazara iade
edilir. Editor, ana metni degistirmeden dizeltme yapilabilir. Editor,
istenilen sartlara uymayan makaleleri reddetme hakkini sakli tutar.

Yazarlarin asagidaki belgeleri gdndermeleri gerekir:

*Yayin Hakki Devir Formu

*Baslk SayfasI (Tum kisimlar eksiksiz ve detayl olarak doldurul-
malidir)

*Ana belge (Sablona gore hazirlanmahdir, bélumlendirilmis turkce
ve ingilizce 6z ile tirkge ve ingilizce bashklari da icermelidir)
«Sekiller (JPEG formatinda, en az 300 DPI, en fazla 6 adet)
*Tablolar (Microsoft word dosyasi formatinda, en fazla 6 tablo)
«Etik Kurul Kararlari (Gerekliyse)

*Yazar Katki Formu (CRediT sistemine goére, Bknz: Sablon)

Ana Belgenin Yayina Hazirligi

Yazilar bilgisayar ile cift aralikli olarak 12 punto buyukligiinde ve
Times New Roman karakteri ile yazilmalidir. Her sayfanin butin
kenarlarinda 2.5 cm bosluk birakilmalidir. zgiin makaleler bé-
limlendirilmis bir Oz (abstract) icermelidir (Amag, Gereg ve
Yoéntem, Bulgular, Sonuc, Anahtar Kelimeler). Olgu sunumlari
ve derlemeler igin bolimlendirilmis 6z gerekmez. Oz bélimii 300
kelime ile simirlandinimalidir. Ozde kaynaklar, tablolar ve atiflar
kullanilamaz. Oziin bittigi satirin altinda sayisi 3-5 arasinda olmak
Uzere anahtar kelimeler verilmelidir. Turkiye disindaki Ulkelerden
yazi gonderen ve Tiirkge bilmeyen yazarlar icin Baslk, Oz, Anahtar
Kelimeler ve yaziyla ilgili diger bazi temel boliimlerin Tirkge olarak
gonderilmesi zorunlu degildir. Makalede kullanilan tim kisaltmalar,
ilk kullanimda tanimlanmalhdir. Kisaltma, tanimi ardindan parantez
icinde verilmelidir. Ana metinde bir ilag, Uriin, donanim veya yazilim
programindan bahsedildiginde, Griintin adi, GrGnin dreticisi, Uretim
sehri ve Ureten sirketin Ulkesi de dahil olmak Uzere Uriin bilgileri
parantez iginde verilmelidir.



Tum kaynaklara, tablolara ve sekillere ana metinde atifta bulunul-
mali ve kaynaklar, ana metinde gegen siraya gére numaralandiril-
malidir. Kullanilan semboller, sembollerin standart kullanimlarina
uygun olmahdir.

Ozgiin arastirma yazilari en fazla 4000 kelime olmali ve asagidaki
basliklari icermelidir;

« Baslik (hem Tirkge hem ingilizce)

« Oz (hem Turkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

e Tartisma

 Sonuglar

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Olgu sunumlari en fazla 2000 kelime olmali ve asagidaki basliklar
icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Giris

« Olgu sunumu

* Tartisma ve Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Derleme yazilari en fazla 5000 kelime olmali ve asagidaki baslik-
lari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Ana metin

* Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Editére Mektuplar en fazla 1000 kelime olmali ve asagidaki bas-
liklari icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar kelimeler (hem Tiirkge hem ingilizce)
« Editére Mektup

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Sekillerin ve Tablolarin Yayina Hazirligi

 Sekiller, grafikler ve fotograflar, makale yukleme sistemi aracih-
giyla ayr dosyalar (JPEG formatinda) halinde sunulmalidir.

 Dosyalar bir Word belgesine veya ana belgeye gémulmemelidir.
« Seklin alt birimleri oldugunda; alt birimler tek bir gérinti olustur-
mak icin birlestiriimemelidir. Her alt birim, basvuru sistemi aracili-

giyla ayri ayri sunulmalidir.

» Sekil alt birimlerini belirtmek icin gorintiler Arabik rakamlarla
(1,2,3...) numaralandiriimahdir.

» Gonderilen her bir seklin en disuk ¢ézinirligu 300 DPI olmalidir.

« Sekiller, basil hali rahatga okunacak sekilde yiiksek ¢ozunrliikte
olmali ve en fazla 6 adet ile sinirlandiriimahdir.

« Sekillerin agiklamalari ana belgenin sonunda listelenmelidir.

* Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir.
Kullanilan herhangi bir fotograf igin hastadan ve/veya yasal temsil-
cisinden yazili bilgilendirilmis onam alinmaldir.

* Tablolar Microsoft Word dosyasi formatindaayri dosyalar halinde
sunulmalidir. Tablo sayisi en fazla 6 adet olmalidir. Tim tablolar,
ana metinde kullanildigi sirayla art arda numaralandiriimalidir. Tab-
lo agiklamalari ana belgenin sonunda listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bu-
lunulduklan sirayla numaralandiriimalidir. Metin icinde ikiden
fazla ardisik kaynak kullaniliyorsa yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir (6rn; 2-6). Dergi isimleri Index Medicus’taki
dergi kisaltmalarina uygun olarak kisaltiimalidir. Alti veya daha az
yazar oldugunda, tim yazarlarin ismi yazilmalidir. Yedi veya daha
fazla yazar varsa, ilk 6 yazarin isminin arkasindan ‘ve ark. (et al.)’
yazmalidir. Farkh yayin tirleri icin kaynak yazim stilleri asagidaki
orneklerde sunulmustur:

Dergi igin;
Neville K, Bromberg A, Bromberg S, Hanna BA, Rom WN. The third
epidemic multidrug resistant tuberculosis. Chest 1994;1(4):45-8.

Kitap icin;
Sweetman SC. Martindale the Complete Drug Reference. 34th
ed. London: Pharmaceutical Press; 2005.

Kitap bolimdi icin;

Collins P. Embryology and development, Neonatal anatomy and
growth. In: Williams PL, Bannister LH, Berry MM, Collins P, Dyson
M, Dussek JE, Ferguson MWJ. Gray’s Anatomy (38th

Ed) London, Churchill Livingstone, 1995; 91-342.

Web sitesi igin;

Gaudin S. How moon landing changed technology history [Inter-
net]. Computerworld UK. 2009 [cited 15 June 2014]. Available
from: http://www.computerworlduk.com/in-depth/it-business/2387/
how-moon-landing-changed-technology-history/

Bildiriler igin;

Proceedings of the Symposium on Robotics, Mechatronics and
Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire, Hat-
field, UK; 2005.

Tez icin;

Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stileyman Demirel Univer-
sitesi Tip Fakdltesi Spor Hekimligi Anabilim Dali Uzmanlk Tezi. Is-
parta: Siilleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziyr Geri Cekme: Gonderilen yazinin degerlendirme sirecinde
gecikme olmasi vb. gibi gerekcelerle yaziy geri cekmek ve baska
bir yerde yayinlatmak isteyen yazarlar yazili bir basvuru ile yazila-
rini dergiden geri gekebilirler.

Yazi Reddi: Yaymlanmasi kabul ediimeyen yazilar, gerekgesi ile
geri gonderilir.

Kabul Sonrasi

Makalenin kabul edilmesi durumunda, kabul mektubu dergipark
sistemi Uzerinden sorumlu yazara gonderilir. Makalenin baskidan
onceki son hali yazarin son kontroliine sunulur. Dergi sahibi ve ya-
yin kurulu, kabul edilen makalenin derginin hangi sayisinda basi-
lacagina karar vermeye yetkilidir. Yazarlar, yazilarinin basiimasinin
ardindan makalelerini kisisel veya kurumsal web sitelerinde, uygun
alinti ve kituphane kurallarina bagh kalarak yayinlayabilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

About Med J SDU

Medical Journal of Suleyman Demirel University (Med J SDU) is a
journal published by Suleyman Demirel University and is published
quarterly in March, June, September and December. Med J SDU
is an international, scientific, open access, online/printed journal in
accordance with independent, unbiased, and double-blinded pe-
er-review principles.

Med J SDU publishes the researches in the fields of health scien-
ces including original clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to the
editor. The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO,
Index Copernicus) and national (TRDizin) indexes.

There is no charges for publishing or publishing process. No cop-
yright price are payable to the authors or other third parties for the
articles published in the journal. Med J SDU has adopted the policy
of providing open access with the publication. Authors’ credentials
and e-mail addresses are in no way used for other purposes.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medi-
cal Journal Editors (ICMJE). The journal conforms to the Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality and citation potential are the most
important criteria for a manuscript to be accepted for publication.
Manuscripts submitted for evaluation should not have been previ-
ously presented or already published in an electronic or printed me-
dium. Manuscripts that have been presented in a meeting should
be submitted with detailed information on the organization, inclu-
ding the name, date, and location of the organization.

Ethical Principles

An approval of research protocols by the Ethics Committee in ac-
cordance with international agreements (World Medical Associati-
on Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October 2013, www.wma.
net) is required for experimental, clinical, and drug studies and for
some case reports. Ethics committee approvals or an equivalent
official documents must be uploaded into the dergipark system.

¢ For manuscripts concerning experimental researches on
humans, a “Written Informed Consent to Participate and Pub-
lish” statement should included in the text.

¢ Written Informed Consent to Participate Publish statement
and Ethics Committee approval details (name of the commit-
tee, date and number) should included in the Materials and
Methods section and in the end of the article (before referen-
ces) with separate sub-headings.

* It is the authors responsibility to carefully protect the patients
anonymity. For photographs that may reveal the identity of the pa-
tients, releases signed by the patient or their legal representative
should be enclosed.

* For studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly. Ethics
Committee approval details (name of the committee, date and
number) should included in the Materials and Methods section
and in the end of the article (before references) with separate
sub-headings.

All submissions are screened by a similarity detection software
(iThenticate) and the similarity limitation is 25%. The Editorial
Board of the journal handles all appeal and complaint cases within

the scope of Committee on Publication Ethics (COPE) guidelines.
In such cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed, an
ombudsperson may be assigned to resolve cases that cannot be
resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to Med J SDU, authors accept to
assign the copyright of their manuscript to the journal. If rejected
for publication, the copyright of the manuscript is considered to be
assign back to the authors. Each submission must be submitted in
accordance with the journal template (available for download at: ht-
tps://dergipark.org.tr/tr/download/journal-file/24521), together with
a Copyright Transfer Form (available for download at: https://der-
gipark.org.tr/tr/download/journal-file/22117). Mandatory documents
to be sent can be found at https://dergipark.org.tr/tr/pub/sdutfd.

When using previously published content, including figures, tables,
or any other material in both print and electronic formats, authors
must obtain permission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the author(s). State-
ments or opinions expressed in the manuscripts published in Med
J SDU reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; the editors, the edito-
rial board, and the publisher disclaim any responsibility or liability
for such materials. The final responsibility in regard to the published
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Oz

Amacg

Eriskinlerde gorulen suprakondiler femur kiriklari ek-
lem yizeyini ilgilendiren veya ilgilendirmeyen kirik-
lar olup farkli cerrahi tespit secenekleri bulunmasina
ragmen, tedavisi kolay olmayan bir kirik ¢esididir. Bu
kiriklarda yapilan plak uygulamalarinda genis insiz-
yonlar sebebiyle yumusak doku ve periost canlligi
korunamayip kaynamama gibi sonuclarla karsilasil-
digindan dolay! cerrahlar tarafindan retrograd intra-
medullar civileme metoduna bir yonelim meydana
gelmistir.

Gerec¢ ve Yontem

Calismamizda retrograd intrameduller civileme ve
plak ile tespit edilen iki grup hastada karsilastirma ya-
pildi. 2005-2016 tarihleri arasinda klinigimizde tedavi
olan 20 hasta calismaya dahil edildi, bu hastalarin 11’i
plakile 9'u ise retrograd civi ile tedavi edildi. Bu hasta-
larda subjektif memnuniyet derecesi ameliyat sonrasi
VAS, HSS, Neer skorlari, artroz gelisimi, kuadriseps
kasi gucu, uyluk atrofisi ve kisalik agcisindan arastirildi
ve karsilastiridi.

Bulgular

Yapilan karsilastirmalarda her iki tedavi grubu ara-
sinda memnuniyet derecesi postoperatif VAS, HSS,
Neer skorlari, artroz gelisimi, kuadriseps kasi guc,
uyluk kas atrofisi ve kisalik agisindan istatiksel olarak
anlamli bir fark saptanmadi.

Sonug

Suprakondiler femur kiriklarinda plak-vida ile tedavi
ve retrograd ¢ivileme yontemleri glvenilir tedavi yon-
temleridirler, her iki ydntemin avantaj ve dezavantaj-
lar mevcut olup uzun vadede degerlendirildiginde her
iki yonteminde suprakondiler femur kiriklari tedavisin-
de basarili oldugunu séyleyebiliriz.

Anahtar Kelimeler: Plak vida, Retrograd civileme,
Suprakondiler femur kingi

Abstract

Objective

Supracondylar femur fractures in adults are fractures
that involve or do not involve the articular surface, and
although there are different surgical fixation options,
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they are atype of fracture thatis not easy to treat. Since
the soft tissue and periosteum viability could not be
preserved due to wide incisions in plate applications
performed in these fractures, and results such as
nonunion were encountered, surgeons preferred the
retrograde intramedullary nailing method.

Material and Method

In our study, two groups of patients who were fixed
with retrograde intramedullary nailing and plate were
compared. Twenty patients who were treated in our
clinic between 2005 and 2016 were included in the
study, 11 of these patients were treated with plate
screws and 9 with retrograde nails. The subjective
satisfaction level of these patients was investigated
and compared in terms of postoperative VAS, HSS,
Neer scores, development of arthrosis, quadriceps
muscle strength, thigh atrophy, and shortness.

Giris

Tam kiriklarin %1 kadari, femur kiriklarinin ise %4-7
kadari, suprakondiler femur kiriklaridir. Proksimal fe-
mur kiriklari ¢ikarilirsa eger bu oran %31 olmaktadir.
Genellikle iki hasta grubunda gériilme orani daha faz-
ladir. Bu hasta gruplari; yiksek enerji travmalar so-
nucu kirngin olustugu genc ve genellikle erkekler ile
dusik enerjili travma sonucu kingin olustugu yasli ve
genellikle kadinlardir [1, 2].

1900’lu yillardan itibaren basta cerrahi digi yontemler
olmak Uzere pek cok tedavi sekli kullanilmistir. Sup-
rakondiler femur kiriklari modern tibbin gelisiminden
Oonce konservatif tedavi ile takip edilebilmekteydi.
1931 yilinda RUSH, ilk intrameduller civiyi denemis
olup, basarili sonuclar elde edememistir, 1965'de
Miuller’in énculik ettigi AO grubunun gelistirdigi, kom-
presyon yapan plaklarla acik rediksiyon ve internal
tespit yontemi ginimizde yaygin bir sekilde kulla-
nilmaktadir [3, 4]. Gunumuizde suprakondiler femur
kiriklarinin blyik cogunlugu cerrahi tedavi ile takip
edilmektedir. Cerrahi secenekleri arasinda intrame-
dualler civiler ve plak vida uygulamalari yer almaktadir.
Ozellikle son yillarda yasam beklentisinin artmasin-
dan dolay! osteoporoz gibi eslik eden durumlar gerek
ameliyat esnasinda gerekse ameliyat sonrasinda pek
¢ok sorunu beraberinde getirmektedir. Calismamizda
retrograd civileme ve plak vida ile tespit yapilan has-
talarin sonugclari literatlr 1s1ginda tartisiimistir.

Gerec ve Yontem

2005 - 2016 tarihleri arasinda suprakondiler femur ki-
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Results

In comparison, there was no statistically significant
difference between the two groups in terms of
subjective satisfaction level, postoperative VAS, HSS,
Neer scores, development of arthrosis, quadriceps
muscle strength, thigh atrophy, and shortness.

Conclusion

Plate and screw treatment and retrograde nailing
methods are reliable and good treatment methods in
supracondylar femur fractures, both methods have
advantages and disadvantages, but there is no major
difference between the two methods in terms of the
patient in the long run.

Keywords: Plate screw,
Supracondylar femur fracture

Retrograde nailing,

rig1 nedeniyle cerrahi tedavi uygulanan 36 hastanin
dosyalari retrospektif olarak incelendi. Dosyalardan
hastalarin adres ve telefon bilgileri elde edilerek has-
talar kontrole ¢agirildi. Hastalarin 7’si ile irtibat kuru-
lamadi. irtibat kurulan 3 hastanin gesitli sebeplerden
dolayi 6lmis oldudu 6grenildi. 2 hasta ¢cocuk yas gru-
bunda olduklari i¢in ¢calismadan c¢ikartildi. 4 hastaya
ulasildi ancak hastalar kontrole gelmediler. Calisma-
ya 9 retrograd civi ile tedavi edilen ve 11 plak ile tedavi
edilen suprakondiler femur kirngr bulunan hasta dahil
edildi. Calismaya dahil edilen tim bireylere bilgilendi-
rilmis onay formu imzatiimis olup, ¢calismamiz Helsin-
ki ilkeler Deklarasyonu'na uyularak gergeklestirilmis-
tir. Retrospektif calismamizda etik kurul izni alinmistir
(istanbul Universitesi Cerrahpasa Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu, 08.03.2017, 93560)

Opere olan hastalar yas, cinsiyet, opere edilen taraf,
kirik olus etyolojisi, kirik tipi, tedavi sekli, hastanede
kahs siresi, kullanilan tespit yontemleri, komplikas-
yonlar, fonksiyonel ve radyolojik sonuglar yoniinden
incelendi ve sonuglar Uzerindeki etkili faktorler aras-
tirildi.

Hastalara ait veriler bu ¢alisma icin hazirlanan forma
aktarildi. Bu forma hastanin yasi, cinsiyeti, kirik taraft,
dominant tarafi, travma tarihi, kingin etyolojisi, kirik
tipi, tedavi sekli, ameliyattan sonraki takip protokold,
hastanede yatis siresi, kullanilan fiksasyon yontem-
leri, immobilizasyon ve rehabilitasyon siresi, ameliyat
sonrasli gelisen enfeksiyon, dizde sertlik, tekrar kirik,
kaynamama gibi komplikasyonlar kaydedildi.

Hastalarin kisalik, deformite, hareket kisitliligi ve agri
gibi sikayetlerinin varligi sorgulandi. Agri degerlen-



dirmesi i¢in gorsel analog skala kullanildi. Hasta bu
skalada yer alan sekillere gore agrinin siddetini be-
lirlerken, buna karsilik gelen 0-10 arasindaki sayilar
hastanin agri skoru olarak degerlendirildi.

Hastalarin fizik muayenesinde eklem hareket acikligi,
deformite, presyonla hassasiyet, uyluk kaslarinda at-
rofi,ekstremite kisaligi, dizde instabilite, krepitasyon,
efflizyon ve pateller 6gltme testi agisindan incelendi.
Hareket acikligi gonyometreyle olciildii. Uyluk atrofisi
patella tst kenarin 15 cm. lGzerinden 6lcim yapilarak
belirlendi. Kisalik; her iki taraf spina iliaka anterior
superioru ve medial malleol arasi 6lcim yapilarak
kaydedildi. Diz instabilitesinin degerlendirmesinde
varus-valgus stres testleri, 6n ¢ekmece-arka itmece
testleri ve lachman testi uygulandi. Kuadriseps kas
glcline bakildi ve (1-5) arasi kas glcline gbre puan
verildi. Klinik degerlendirmede skorlama sistemi ola-
rak tim diz cevresi patolojilerinin degerlendiriimesin-
de yaygin olarak kullanilan HSS (Hospital for Special
Surgery) diz skorlama sistemi ve Neer degerlendirme
sistemi kullanildi. HSS skorlama sisteminde tam puan
100 olarak belirlenmistir. Hasta yirurken ve dinlenme
halinde agri hissederse 30 puan; ylriime, merdiven
inip-cikma ve transfer kapasitesine gore 22 puan;
eklem hareket acgikligina gore 18 puan; kas kuvveti-
ne gore 10 puan; fleksiyon deformitesine 10 puan ve
instabilite mevcudiyetine gére 10 puan olmak Uzere
puanlar verilir. Hastanin baston veya koltuk degnegi
gibi yardimci araclar kullanmasi, ekstansiyon kisitli-
g1 ve varus-valgus deformitesi olmasi halinde ise (-)
puan verilir. Bu puanlar toplanarak skor belirlenir. Bu
skorlamada 96-100 puan mikemmel, 91-95 puan iyi,
81-91 puan orta ve 81'in altindaki puanlar kotii sonug
olarak degerlendirilir [5].

Neer degerlendirme sisteminde fonksiyonel (70 puan)
ve anatomik (30 puan) olmak tzere iki bélim vardir.
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Hastalar toplam 100 puan Uzerinden degerlendirilir-
ler. Kullanilan kriterler agri (20 puan), fonksiyon (20
puan), diz eklem hareket a¢ikhigi (20 puan), calisma
kapasitesi (10 puan), gross anatomi (15 puan) ve rad-
yografidir (15 puan). Bu skorlamada 85 ve (st puan
mikemmel, 70-84 puan iyi, 55-69 puan orta ve 55’in
altindaki puanlar kott sonug olarak kabul edilir[6].

Geg takip radyografilerinde diz eklemindeki artrozun
belirlenmesinde IKDC'nin (International Knee Docu-
mentation Committe) kriterleri kullanildi (Tablo 1) [5].
Verilerin analizi konusunda; tanimlayici istatistikler
frekans ve yizde degerleri ile sunulmustur. Calisma
gruplarina gore kategorik degiskenlere gore farklilik-
larinin incelenmesi amaci ile ki-kare (x2) testi yapil-
mistir. Calisma gruplarina goére strekli degiskenle-
re ait 6lciimler arasinda farkhliklar incelemek adina
bagimsiz t testi analizi uygulanmistir. Calismada de-
giskenler arasindaki iligkilerin incelenmesi amaci ile
korelasyon analizi uygulanmistir. Calismada 0,05'den
kiicik p degerleri istatistiksel olarak anlamli kabul
edilmistir. Analizler SPSS 22.0 paket programi ile
analiz edilmistir.

Bulgular

Calismaya dahil edilen 20 hastanin 8'i (%40) kadin,
12'si (%60) erkek olarak tespit edilmistir. Ortalama yas
62 (22-88)dir. Kiriklar hastalarin 11'inde sag, 9'unda
sol tarafinda olup timinde dominant taraf sag taraftir.

Kiriklar hastalarin 8’inde (%40) trafik kazasl, 6'sinde
(%30) dusme, 4'inde (%20) diz Uzerine agir cisim
dismesi, 2'sinde (%10) atesli silah yaralanmasi so-
nucu meydana gelmistir.

Kiriklarin 4’0 (%20) acik, 16’s1 (%80) kapali kiriktir.
Acik kiriklarin 2'si atesli silah yaralanmasi, 1'i tzeri-

Tablo 1 IKDC (International knee documentation committe) kriterleri [5].

Artroz derecesi Bulgular

Hafif

. Minimal skleroz veya femur kondilinde diizlesme
. Kiiclik osteofitler
. Eklem araligi 4 mm.den genis

Orta . Osteofitler

. Belirgin skleroz ve femur kondilinde diizlesme

. Eklem araligi 2-4 mm. genisliginde

. Ciddi skleroz

Agir . Osteofitler

WNEFE [ WONNEFE [ WDN P

. Eklem araligi 2 mm’den dar
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ne agir cisim dismesi, 1'i ise trafik kazasi sonucunda
meydana gelmistir. Kiriklar AO-ASIF siniflandirmasi-
na gore siniflandirildiginda 4'G (%20) al, 2'si (%10)
a2, 3'i (%15) a3, 2'si (%10) bl, 3’0 (%15) b2, 3'U
(%15) c1, 2'i (%10) c2, 1'i (%5) c3 tipi kirik olarak tes-
pit edilmis.

Hastalar travmadan ortalama 7 (2-21) gin sonra
ameliyat edilmis. Hastanede kalis siresi ortalama 19
(5-34) gundir. Postoperatif ddnemde olgulara ortala-
ma 3 (0-12) hafta yiik verdiriimemis. Ameliyat sonrasi
2. Gunde izometrik kuadriseps egzersizlerine baslan-
mis. Hastalarin 6’s1 eslik eden diger kiriklari nedeniy-
le ortalama 8. Haftada mobilize edilebilmis. iki hasta
agri ve genel durum bozuklugu nedeniyle ortalama
6. haftada, diger hastalar ortalama 3. giinde mobili-
ze edilmis. Parsiyel yiik vermeye ortalama 6. haftada
baslanmis. Klinik ve radyolojik olarak kaynama gorul-
dikten sonra tam yik vermeye izin verilmis.

Ameliyat sonrasi 3 (%15) olguda yuzeyel enfeksiyon
tablosu gelismis. Bu olgularda ek bir cerrahi tedaviye
gerek kalmadan parenteral antibiyotik tedavisiyle en-
feksiyon iyilesmis. iki (%10) hastada fiksasyon kaybi
ve kaynamama nedeniyle tekrar ameliyat edilmis; ye-
niden tespit uygulanarak iliak kemikten alinan otojen
greftle kirik hatti greftlenmis ve kirik kaynamis. Hasta-
larin higbirinde refraktiir goriilmemis. 4 hastada ame-
liyat sonrasi kronik agr gelismis.

Hastalarin ameliyat tiplerine gére cinsiyetleri arasin-
da anlamli bir iliskinin olmadigi, ¢ivi ve plak yontemi-
ne gore opere edilen hastalarin %66,7'nin erkek ve
%33,3'niin kadin, plak yontemine gore opere edilen
hastalarin % 54,5’inin erkek ve % 45,5’nin kadin geli-
simi oldugu gorilmustiir(x2=0,67,p=0,45).

Suprakondiler Femur Kiriklarinda Civileme ve
Plak Vida ile Tespit Karsilastiriimasi

Hastalarin ameliyat tiplerine gére operasyon sonrasi
komplikasyon gelisimi oranlari arasinda anlamh bir
iliskinin olmadigu, civi ve plak yontemlerine gore ope-
re edilen hastalarin benzer operasyon sonrasi kompli-
kasyon gelisimi oldugu gorulmustir (x2=0,37,p=0,22).

Calismaya alinan hastalarin timi subjektif olarak
olduklari ameliyattan memnun kalmislar. Hastalarin
ameliyat tiplerine gére memnuniyet dereceleri arasin-
da anlaml bir iliskinin olmadigi, civi ve plak yontemle-
rine gore opere edilen hastalarin benzer oranlarda ¢cok
memnun ve memnun olduklari gérilmustir(x2=0,01,
p=0,99).

Yapilan ameliyatin tipine gore hastalarin yasi, yatis
suresi, postop tam yik verilme siresi, Neer siniflama-
si ve HSS siniflamasina gore karsilastiriimasi tablo-2’
de verilmistir.

Hastalarin vas skor ortalamalarinin ¢ivi ve plak grup-
larina gore istatistiksel olarak benzer oldugu, plak gru-
bu vas skor ortalamasinin 1,64+1,03 oldugu ve civi
grubunun 1,78+1,09 oldugu tespit edilmistir (t=0,20,
p=0,84).

Hastalarin kuadriseps kasi gic olgimi ortalamala-
rinin ¢ivi ve plak gruplarina gore istatistiksel olarak
benzer oldugu, plak grubu g gli¢ dlgimi ortalamasi-
nin 3,55+1,33 oldugu ve ¢ivi grubunun 3,44+1,13 ol-
dugu tespit edilmistir (t=0,20, p=0,84).

Hastalarin kisalik (cm) ortalamalarinin c¢ivi ve plak
gruplarina gore istatistiksel olarak anlamli farkh olma-
digt, plak grubu kisalik (cm) ortalamasinin 1,18+1,40
oldugu ve civi grubunun 1,89+1,39 oldugu tespit edil-
mistir (t=-1,14, p=0,27).

Ameliyat tipine gore yas, yatis suresi, postop tam yik, Neer ve HSS siniflamasi

Ameliyat tipi Grup N Ortalama S.s T P
Plak 11 63,64 13,84
Yas - 0,77 0,45
Civi 9 57,78 19,93
. Plak 11 14,36 9,50
Yatis stiresi glin — -0,60 0,56
Civi 9 18,11 17,92
Plak 11 55,64 23,10
Post op tam yiik — -0,71 0,49
Civi 9 63,33 25,30
Plak 11 86,00 7,33
Neer siniflamasi 0,82 0,42
Civi 9 82,78 10,28
HSS siniflamasi Plak 11 79,45 13,06 0,49 0,63
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Hastalarin kuadriseps kasi atrofisi 6lcimu ortalama-
larinin ¢ivi ve plak gruplarina gore istatistiksel olarak
anlamli farkli olmadigi, plak grubu kuadriseps kasi at-
rofisi 6lcimu ortalamasinin 1,05+1,11 oldugu ve ¢ivi
grubunun 1,06+1,13 oldugu tespit edilmistir (t=-0,02,
p=0,98).

Plak grubu hastalarinin kuadriseps kasi gu¢ ol¢ciimi
ile kisalik (cm) dlgimleri arasinda negatif yonld, ol-
dukca guicli ve anlamli bir iliski oldugu tespit edilmis-
tir (r=-,828, p<0,01). Hastalarin kisalik (cm) dlgimleri
arttikca kuadriseps kasi gli¢ dlciimlerinin azaldigi go-
rilmektedir.

Plak grubu hastalarinin kuadriseps kasi gu¢ 6l¢iimi
ile kuadriseps kas! atrofi dlgimleri arasinda negatif
yonli, glcli ve anlamli bir iliski oldugu tespit edilmis-
tir (r=-,743, p<0,01). Hastalarin kuadriseps kasi atro-
fi dlgtimlerinin artmasinin kuadriseps gi¢ olgimleri
Uzerinde azaltici etkiye neden oldugu goérilmektedir.
Plak grubu hastalarinin kisalik (cm) ile kuadriseps
kasi atrofi lgimleri arasinda pozitif yonli, orta diizey-
de gucte ve anlamh bir iliski oldugu tespit edilmistir
(r=,639, p<0,05). Hastalarin kuadrispes kasi atrofi 6l-
¢Umlerinin artmasinin kisalik (cm) olguimleri tizerinde
yikseltici etkiye neden oldugu gortlmektedir.

Civi grubu hastalarinin kuadriseps kasi glc¢ 6lcimi
ile kisalk (cm) olgimleri arasinda pozitif iliski olmak-
la beraber anlamli iliski olmadigi tespit edilmistir (r=-
,288, p>0,05).

Civi grubu hastalarinin kuadriseps kasi glc¢ 6lcimi
ile kuadriseps kas atrofisi dlgciimleri arasinda pozitif
yonde etkilendigi ancak anlamli iliski olmadigi tespit
edilmistir (r=-,511, p>0,05).

Civi grubu hastalarinin kisalk (cm) élcimu ile kuad-
riseps kas atrofisi 6lctimleri arasinda anlamli iliski ol-
madigi tespit edilmistir (r=,572, p>0,05).

Hastalarin artroz diizeylerinin ¢calisma gruplarina gore
farkli olmadigi tespit edilmistir (X2=0,15,p>0,05). Plak
ve ¢ivi grubunda diz eklemindeki artroz bulgular agi-
sindan istatiksel olarak anlaml bir fark saptanmamis-
tir.

Tartisma

Suprakondiler femur kiriklar trafik kazalarinin, is ka-
zalarinin artmasina bagh olarak, komplikasyonlarinin
tedavisi zor olan, biraktiklari sekel nedeniyle en ¢ok
tartisma konusu olan kiriklardan biridir [7, 8]. Wat-
son-Jones’un 1957'de soyledigi “Sadece birkac ya-
ralanma cesidinde suprakondiler femur kiriklarindan
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daha ciddi bir problem mevcuttur” s6zinu hatirlamak-
ta fayda vardir[9-12]

Tam femur kiriklarinin %4-7 gibi az bir kismini olustu-
ran bu kiriklar diz eklem yizeyini i¢cine alabilir. Bu ki-
riklar travma mekanizmalari dikkate alindi§inda dizde
bag zedelenmeleri ve patella kiriklariyla birlikte ola-
bilen, acik ve parcali kirik goriilme riski yiksek olan
kompleks kiriklardir. Bu bolgede femurun medulla igi
kanalinin genis, korteksinin ince ve trabekuler yapisi-
nin zayif olmasi ve eslik eden ek patolojiler nedeniyle
tedavi ydnteminin secimi bu faktdrlere bagli olarak de-
gisebilmektedir.

Tedavide eklem ylizeyinin mimkin oldugunca ana-
tomik olarak restorasyonunun saglanmasi, femur
diafizinin uzunlugunun korunmasi, erken dénemde
ekleme hareket baslanmasi, kirik tespit sdresinin
kisa olmasi ve bunlara bagli olarak maddi yikin
azalmasi ve kas atrofisi, dekibit yaralari, trombofle-
bit gibi komplikasyonlardan korunmanin kolaylasmasi
nedeniyle cerrahi tedavi neredeyse tek secenek hali-
ne gelmistir[7, 8, 13-16]. Calismamizda buna paralel
olarak cerrahi tedavi yapilmis, intrameduller civileme
ve plak vida ile tespit yontemlerinin sonuglari karsilas-
tinlmistir. Sonuclara baktigimizda her iki tedavi gru-
bu arasinda memnuniyet derecesi postoperatif VAS,
HSS, Neer skorlari, artroz gelisimi, kuadriseps kasi
glcd, uyluk kas atrofisi ve kisalik acisindan istatiksel
olarak anlamli bir fark saptanmamistir. Her iki cerrahi
tedavi metodu ile kemik diziliminin ve rijit bir fiksasyon
saglanmasi benzer iyi sonuglarin elde edilmesinin en
biyik nedenidir

Suprakondiler femur kiriklarina sahip hastalar ince-
lendiginde yiiksek enerjili travmalarla olusan kiriklarin
¢ogunlugunun geng erkeklerde oldugu, dusuk enerjili
travmalarla olusanlarin ise ¢ogunlukla yasli bayanlar-
da oldugu ve yas ortalamalarinin 40-60 arasinda de-
gistigi dikkat cekmektedir [8, 10, 13, 16]. Calismamiz-
da ortalama yas 57.8 olup, erkeklerin ortalama yasi
48.5 ve kadinlarinki ise 59.1 idi. Calismamizdaki du-
stk kadin sayisina ragmen kadinlarin orani %40 idi.

Bu kiriklar genel olarak erkeklerde daha ¢ok goril-
mektedir. Calismamizda literatirdeki calismalarla
benzer olarak hastalarin %601 erkek, %401 kadin
olarak tespit edilmistir[6, 10, 13, 14, 17, 18].

Etyolojik neden olarak trafik kazasi orani literatiirde
%45 ile %76 arasinda degismektedir[6, 8, 14, 19-22].
Bu calismada etyolojik faktorler arasinda ilk sirayi
%40 ile trafik kazalari almakta, onu %30 ile dismeler
takip etmekte, is kazalari %20, ve atesli silah yaralan-
malari %10 ile dordiinci sirada gelmekteydi.
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Suprakondiler femur kiriklari icin birden ¢ok kirik sinif-
lama sistemleri vardir. Bu ¢alismada da kullanilan AO
siniflama sistemi bircok arastirmaci tarafindan tercih
edilmektedir [23, 24] . Shahcheraghi ve arkadaslari-
nin serisinde [23] 13 olgu a2, 23 olgu a3, 1 olgu b1,
lolgu b2, 8 olgu c2 ve 5 olgu c3 iken; Lucas ve ar-
kadaslarinin [24] serisinde ise 4’0 a2, 2'si a3, 4’0 c1,
10'u c2 ve 5'i c3 tip kiriklardi. Calismamizda kiriklarin
4’0 al, 2'si a2, 3'U a3, 2'si b1, 3'U b2, 3'U c1, 2'si c2,
1'i c3 olarak saptandi.

Hastalarin ortalama hastanede kalis strelerini Giles
ve arkadaslari [14] 17 gun, Neer ve arkadaslari [6] 21
glin, Papagiannopolos [21] 16 giin, Dunlop ve Bren-
kel [25] ise 17 gun olarak bildirmektedir. Calismamiz-
da olgularin ortalama hastanede kalis suresi plak ya-
pilan hasta grubu igin 14.36 glin, civi ile tedavi edilen
hastalar i¢inse 18.11 guin olarak saptandi[16, 17, 26].

Ameliyat sonrasi immobilizasyon ve tam yik verme
sureleri hakkinda literatiirde ¢esitli gorisler vardir [16,
17, 26]. Cogunluk fiksasyonun stabil olmasi halinde,
erken hareket ve basmadan mobilize olunmasi gori-
stndedir. Calismamizda plak ile tedavi edilen grup
ortalama 55,64+23 giin sonra, ¢ivi yapilan hastalarda
ise 63,33+25,30 glin sonra tam yuk vermeye basla-
mislar. Eklem hareket ac¢ikliginin saglanmasi ve 6zel-
likle eklem ici kiriklarda erken hareketle eklem yiizeyi-
nin sekillenmesi ve kikirdak beslenmesinin artiriimasi
gibi temel ortopedik prensipler géz 6niine alinarak,
suprakondiler femur kirigi ameliyatindan sonra erken
fizik tedaviye 6nem verilmeli ve sirekli pasif hareket-
lere erken donemde baslanmalidir[10, 21].

Suprakondiler femur kiriklarinin cerrahi tedavilerinin
degerlendiriimesinde ¢esitli puanlama sistemleri kul-
lanilmistir. Bunlar hasta memnuniyetine, 6zellikle agr
ve fonksiyona yonelik klinik skorlamalardir. Neer [6],
Shelbourne [20] ve "The hospital society surgery” [27]
skorlama sistemleri en fazla kullanilanlaridir. Calis-
mamizda Neer ve HSS skorlama sistemi kullanildi. iki
sistemin kullaniimasinin nedeni olgularin timinde tek
degerlendirme sisteminin yeterli olmayisidir. Ornegin
suprakondiler femur kiriklarindan sonra bag instabili-
tesi olan olgularda Neer degerlendirme sistemi yeter-
siz kalirken; radyolojik degerlendirme, calisma kapa-
sitesi ve kirik bolgesinin anatomisi de HSS skorlama
sisteminde yoktur.

Calismamizda subjektif olarak hasta memnuniye-
ti %100 olarak saptandi.Tim hastalar genel olarak
olduklari ameliyattan memnunlardi. Vas (visual ana-
logue scale) skorlarina gore plak yapilan hastalarin
ortalama puani 1,64, civi yapilan hastalarda ise orta-
lama 1,78 puan olarak saptandi.
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Klinik skorlama icin kullanilan HSS skorlamasinda
plak yapilan grup i¢in ortalama puan 79,45 olarak bu-
lundu. Civi yapilan grup ortalamasi ise 76,22 olarak
saptandi. Neer degerlendirme sistemine gore plak ya-
pilan grup icin ortalama puan 86,00, civi yapilan grup
da ise ortalama puan 82,78 olarak bulundu. Hennri-
cus ve ark.[7] 33 hastanin 14’Ginde (%42) ortalama
1 cm. uyluk atrofisi oldugunu bildirmislerdir. Calisma-
mizda plak yapilan hastalarin 6'sinda (%30) ortalama
1,05 cm. Civi yapilan hastalarda ise ortalama 1,06
cm uyluk atrofisinin oldugu saptandi. Ameliyat sonra-
sI kuadriceps kas gicu arastinldi, plak yapilan grup
ortalamasi 3,55 olarak ve civi yapilan hastalar da ise
ortalama 3,44 olarak saptandi.

Calismamizda ameliyat tipine gore hastalarin alt eks-
tremitelerinde olusan kisalik arastinldi, plak yapilan
olgularda ortalama kisalik 1,18 cm. iken civi yapilan
olgularda ortalama 1,89 cm. olarak saptandi ve ame-
liyat tipiyle kisalik arasinda herhangi bir iliski olmadigi
sonucuna varildi. Egund ve Kolmert'in [28] yaptigi ¢a-
smada, tibiofemoral ve patellofemoral kompartman-
larda %4, sadece patellofemoral kompartmanda ise
%17 artroz sikligindan bahsedilmektedir. Calisma-
mizda plak yapilan olgularda 1 hastada agir, iki has-
tada orta ve 9 hastada hafif, ¢ivi yapilan olgularda ise
1 hastada agir, 3 hastada orta ve 6 hastada hafif tibi-
ofemoral ve/veya patellofemoral artroz bulgulari sap-
tandi. Bu kiriklarin hepsi B2 ve C tipi kiriklardi. Eklemi
ilgilendiren kiriklarda artrit gelisme sansinin daha faz-
la oldugu goruldi. Ameliyat tipiyle artroz gelisimi ara-
sinda herhangi bir baglanti olmadigi sonucuna varildi.

Calismamizin belirli limitasyonlari mevcuttur. Hasta
sayisinin dustk olmasi ¢alismamizin en belirgin ve
blyuk limitasyonudur. Prospektif randomize ve genis
hasta grubunda yapilacak ¢alismalara ihtiya¢ duyul-
maktadir.

Sonug olarak suprakondiler femur kiriklari en sik tra-
fik kazalari sonrasi gorulmektedir. Genellikle yiksek
enerjili travmalar sonrasi goruldigu icin acgik kirik go-
rilme olasili§i daha ytksektir. Her iki ameliyat son-
rasinda da artroz gelisme sikhgi aynidir. Her iki grup
hastada ameliyattan memnun kaldigini ifade etmekte-
dir. Suprakondiler femur kiriklari tedavisinde hem plak
ve vida hem de retrograd intrameduller civileme iyi ve
guvenilir bir tedavi yontemidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi _
Calismamiz Helsinki Ilkeler Deklarasyonu’na uyula-
rak gerceklestiriimistir ve etik kurul izni istanbul Uni-



versitesi Cerrahpasa Tip Fakultesi Klinik Arastirmalar
Etik Kurulu’'ndan 08.03.2017 tarih ve 93560 sayi ile
alinmistir.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci giitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler Gglnci parti kisitlamalar sebebi ile paylasila-
mamaktadir.
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Oz

Amacg

Genetik olarak yatkin kisilerde glutene bagli otoimmun
enteropati olarak tanimlanan Colyak Hastaliginin (CH)
olumsuz gebelik ve yenidogan sonuglari ile iliskisini
arastirmak ve gliitensiz beslenmenin bu sonuglar tize-
rindeki etkisini incelemektir.

Gerec ve Yontem

Retrospektif olarak tasarlanan bu calisma, 2017-2022
yillar arasinda hastanemizde dogum yapan CH olan
gebeler ile ayni donemde dogum yapan saglkli gebe-
ler arasinda gerceklestirildi. Hastalarin demografik ve-
rileri, gebelik komplikasyonlari, dogum haftasi, dogum
kilosu ve yenidogan yogun bakim ihtiyaci analiz edildi.

Bulgular

Calisma surresince 30 CH olan gebe tespit edildi. Kont-
rol grubu 90 saglkli gebeden olusturuldu. CH olan ge-
belerde maternal yas daha yuksekti (p= 0,020). Gravi-
de, parite, abortus ve fertilite tedavisi agisindan gruplar
arsinda farklilik saptanmadi. CH grubunda ¢ogul gebe-
lik ve plasenta previa olgulari fazla goéraldi (p=0,034
ve p=0,003). Erken dogum CH grubunda anlamli de-
recede fazla bulundu (p=0,000). Diger gebelik kompli-
kasyonlari agisindan fark saptanmadi. Glutensiz bes-
lenme, CH varliginda gebelik ve yenidogan sonuglarini

iyilestirmekle birlikte erken dogum kontrol grubundan
hala fazla tespit edildi (p=0,006).

Sonug¢

CH, gebelikte erken dogum ve olumsuz yenidogan
sonuglari ile iliskilidir. Glutensiz beslenme olumsuz so-
nuglarda azalma yapmakla birlikte CH’nin varligi erken
dogum acisindan risk teskil etmektedir.

Anahtar Kelimeler: Colyak hastaligi, Gebelik, Olum-
suz sonug

Abstract

Objective

To investigate the association between celiac
disease (CD), defined as gluten-induced autoimmune
enteropathy in genetically susceptible individuals, and
adverse pregnancy and neonatal outcomes and to
investigate the effects of a gluten-free diet on these
outcomes.

Material and Method

This retrospective study was conducted between
pregnant women with CD, who delivered in our
hospital between 2017-2022, and healthy pregnant
women who delivered during the same period.
Patient demographic characteristics, pregnancy
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complications, gestational age at delivery, birth weight,
and neonatal intensive care needs were analyzed.

Results

During the study period, 30 pregnant women with
CD were identified. The control group was formed
by 90 healthy pregnant women. Maternal age was
higher in pregnant women with CD (p=0.020). There
was no difference between groups in gravidity, parity,
abortion, and fertility treatment. Multiple pregnancies
and placenta previa occurred more frequently in
the CD group (p=0.034 and p=0.003, respectively).
Preterm births were significantly more common in
the CD group (p=0.000). There were no differences

Giris

Cdlyak Hastaligi (CH) bugday, cavdar ve arpa gibi
yiyeceklerde bulunan bir protein kompleksi olan glu-
tenin diyet ile alimini takiben gelisen otoimmun ince
barsak enteropatisidir. Genetik yatkinligi olan birey-
lerde gorilen hastaligin dinya genelindeki sikhigi
%0,6-1'dir. Bugdayin temel gida oldugu topluluklarda
daha fazla goértlmektedir (1, 2).

Glutenin besinlerle alinmasini takiben T hicre araci-
hgiyla uygunsuz otoimmun yanit gelisir. ince barsak
mukozasinda vill6z atrofi ve lenfositik infiltrasyon olu-
sur, malabsorpsiyon ve yetersiz beslenme ile sonug-
lanir. En sik goérilen belirti ve bulgular kronik ishal,
kilo kaybi ve abdominal distansiyondur (1, 3). Ayni za-
manda, gastrointestinal sistemle ilgili olmayan genis
bir semptom spektrumuna sahiptir (4). Tani, barsak
biyopsisi veya serumda otoantikor (anti-transgluta-
minaz 2 otoantikorlari) tespiti ile yapilmaktadir. Has-
taligin nonspesifik semptomlari bircok vakaya tani
konamamasina neden olmaktadir (5, 6). CH’'da kesin
tedavi, glitenin beslenme programindan cikariimasi-
dir. Barsaktaki enteropatinin tamamen diizelmesi 1-2
yil sirmektedir (1).

Kadinlarda daha sik goérillen CH’nin gebe populasyo-
nundaki tahmini prevelansi %21'dir. Reproduktif do-
nemde fertilite bozukluklari, aciklanamayan infertilite,
tekrarlayan dusuk ve gebelik komplikasyonlariyla iliski-
lendirilmistir (1, 3, 7). Bazi arastirmalarda ise olumsuz
maternal ve fetal sonuclarla iliskisi gdsterilememistir (4,
8). Diyet tedavisinin tam olarak uygulandigi vakalarda
gebelik komplikasyonlarini artirmadigini gésteren ca-
lismalar oldugu gibi tani konmamis veya diyet tedavi-
si uygulanmamis vakalarin intrauterin gelisme geriligi
(IUGG), gebelik haftasina gore disik dogum agirhg
(DDA) ve erken dogum gibi gebelik komplikasyonlarini
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between groups in other pregnancy complications.
The gluten-free dietimproved pregnancy and neonatal
outcomes in the CD group. However, the increase in
preterm birth rate remained compared to the control
group (p=0.006).

Conclusion

CD is associated with preterm birth in pregnancy and
adverse neonatal outcomes. Although a gluten-free
diet reduces adverse outcomes, the presence of CD
continues to pose a risk for preterm birth.

Celiac disease,

Keywords: Adverse outcome,

Pregnancy

artirdigini gosteren calismalar da vardir (9, 10).

Bu calismanin amaci, hastanemizde CH tanisi ile ta-
kip edilen gebelerin gebelik sonuglarini ve beslenme-
nin bu sonuclar tzerindeki etkilerini arastirmaktir.

Gerecg ve Yontem

Retrospektif vaka kontrol calismasi olarak tasarlanan
bu ¢alisma Ocak 2017 — Ocak 2022 tarihleri arasinda
hastanemizde takip edilen CH tanili gebeler arasin-
da gergeklestirildi. Calisma icin hastanemizin Tipta
Uzmanlk Egitim Kurulundan 19.11.2021 tarihi 13/22
karar numarasi ile etik kurul onayi alinmistir. Veriler,
hastanenin elektronik sisteminden ve hasta dosyala-
rindan ¢alisma icin tasarlanan veri toplama formu kul-
lanilarak elde edildi.

Vaka grubu, gebelikten 6nce barsak biyopsisi veya
serum otoantikor testi (anti-transglutaminaz 2 oto-
antikorlar) araciligiyla CH tanisi konan gebelerden
olusturuldu. Hastalar glitensiz beslenmelerine goére
diyet yapan ve diyet yapmayan olarak iki alt gruba
ayrildi. Kontrol grubu benzer 6zelliklere sahip gebe-
lerden olusturuldu. Hastalarin demografik 6zellikleri,
gebelik komplikasyonlari, dogum sekli, dogum hafta-
sI, dogum kilosu ve yenidogan yogun bakim ihtiyaci
(YYBI) karsilastirildi. Gebelik komplikasyonlari olarak
erken dogum, IUGG, DDA (gebelik haftasina gore do-
gum agirhgi<lOpersantil), gestasyonel diabetes mel-
litus (GDM), plasenta previa (PP), preterm prematir
membran ripttrd (PPROM) ve preeklampsi (PE) ka-
bul edildi. Gebelik komplikasyonlarinin tanilari giincel
kilavuzlara gére konuldu (11-15).

Istatistiksel analiz SPSS 26 (Statistical Package for
the Social Sciences, Chicago, IL) programi kullani-
larak yapildi. Verilerin dagilimi Kolmogorow-Smirnov



testi ile degerlendirildi. Normal dagdilan sayisal veriler
ortalama * standart sapma olarak ifade edildi ve t test
kullanilarak karsilastirildi. Normal dagiimayan sayisal
veriler median (ceyrekler arasi uzaklik) olarak ifade
edildi ve Mann-Whitney test ile karsilastinidi. Katego-
rik veriler, say! (ylzde) olarak ifade edildi ve ki-kare
veya Fisher’'s exact test kullanilarak karsilastirildi.
Olumsuz yenidogan sonuglarinin tahmin edilmesi igin
cok degiskenli logistic regresyon analizi yapildi. Odds
oranlari (OR) ve %95 glven araligi (Cl) hesaplandi.
Istatistiksel anlamli p degeri <0,05 olarak kabul edildi.

Bulgular

Bu calismada CH’si olan 30 gebe ile saglkh 90 ge-
benin verileri karsilastirildi. Populasyonun demografik
ozellikleri Tablo 1'de gosterilmektedir Ortalama mater-
nal yas CH olan gebelerde daha yiiksekti (p=0,020).
Cogul gebelik, CH olgularinda daha fazla saptandi
(p=0,034). Hastalarin gebelik dncesi viicut kitle indeks-
leri (VKI) benzerdi. Gravide, parite, abortus ve tekrarla-
yan dusuk oranlarinda farkllik saptanmadi. Vaka gru-
bunda CH’'nda ortalama hastalik suresi 7,5+3,8 yildi.
CH'1 olan gebelerin 21 (%70) tanesi gebelik siresince
gluten iceren yiyecekleri tiketmedi. Vaka grubundaki
gebelerin 12 (%40) tanesinde gebelik esnasinda en az
bir gastrointestinal semptom izlendi.

Gruplarin gebelik ve yenidogan sonuclarinin karsi-
lastirmasi Tablo 2'de verilmistir. Erken dogum ve PP

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

vaka grubunda belirgin sekilde fazla izlendi (p=0,000
ve p=0,003). IUGG, PE, GDM ve PPROM oranlari
arasinda fark gozlenmedi. CH grubunda 14 (%46,7)
gebede en az bir gebelik komplikasyonu vardi. Do-
gum haftasi CH'da daha disik bulundu (p=0,012).
Dogum sekilleri acisindan gruplar arasinda anlamh
farkhlik saptanmadi. CH olan gebelerin bebeklerinin
agirhi@r daha dusuk, yenidogan yogun bakim ihtiya-
ci ise daha yuksek bulundu (sirasiyla p=0,000 ve
p=0,024). Calismamizda, CH grubunda bir fetliste
yarik dudak anomalisi saptanirken kontrol grubunda
fetal anomali saptanmadi. Gruplar arasinda farkllik
gosteren maternal yas, ¢ogul gebelik ve PP oranla-
rinin olumsuz yenidogan sonuglarina etkisi gbz onu-
ne alinarak yapilan, olumsuz yenidogan sonugclarinin
tahminininde ¢ok degiskenli lojistik regresyon analizi
sonuclari Tablo 3'te gdsterilmistir. Bu tabloda CH’nin
bu degiskenlerden bagimsiz olarak olumsuz yenido-
gan sonuglarini 5,662 (%95 Cl, 1,422-22,539) kat ar-
tirdigi gérilmektedir.

CH'da glutensiz beslenmenin gebelik, dogum sekli
ve yenidogan sonuglari Uzerindeki etkileri Tablo 4'te
gOsterilmektedir. Hastalarin 21 (%70) tanesi gebelik
suresince gluten iceren yiyecekleri tiketmedi. Glu-
tensiz beslenen alt grupta erken dogum orani daha
az (p=0,042), yenidoganlarin dogum agirligi ise daha
yiksekti (p=0,031). Diger gebelik komplikasyonlari,
dogum sekli ve yenidogan sonuglari agisindan fark-
lilik saptanmadi.

Tablo 1 Colyak hastalarinin ve kontrol grubunun demografik dzellikleri

CH (n=30) Kontrol (n=90) p
Maternal yas (yil) 30.3+4.9 28+4.6 0.020
Viicut kitle indeksi 27.63+3.39 26.03+3.76 0.0532
Gravide, median 2(2) 2(1) 0.937°
Parite, median 1(2) 1(2) 0.443°
Abortus, median 0(1) 0 (0) 0.552°
Abortus 22, sayi 3 (%10) 5 (%5.6) 0.411°
in vitro fertilizasyon 2 (%6.7) 1 (%1.1) 0.154¢
Cogul gebelik 4 (%13.3) 2 (%2.2) 0.034°
CH siiresi 7,50+3.87 - -
Glutensiz beslenme 24 (%80) - -
Gebelikte sindirim sistemi sikayetlerinin varligi 23 (%76.6) - -

CH: Colyak hastaligr;

dindependent t test; ®"Mann-Whitney U test; °Fisher’s exact test; “Pearson ki kare

Veriler sayi (%), ortalamazstandart sapma veya ortanca (¢eyrekler arasi aralik) olarak ifade edildi.
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Colyak hastalarinin ve kontrol grubunun gebelik ve yenidogan sonuclari

CH (n=30) Kontrol (n:90) p
Gestational diabetes mellitus 1 (%3.3) 4 (%4.4) 1
Plasenta Previa 4(%13.3) 0 0.003¢
Preterm dogum 11 (%36.7) 3 (%3.3) 0.000¢
Preterm prematiir membran riiptiiri 1 (%3.3) 4 (%4.4) ile
intrauterin gelisme geriligi 6 (9%620) 8 (%68.9) 0.111
Preeklampsi 2 (%6.7) 2 (%2.2) 0.260°
Gebelik komplikasyonu 14 (%46.7) 16 (%17.8) 0.002¢
Sezaryen dogum 21 (%70) 53 (%58.9) 0.2784
Primer sezaryen dogum 9 (%30) 24 (%26.7) 0.723¢
Dogumdaki gebelik yasi (hafta) 38.5(3) 39 (2) 0.012°
Dogum agirhigi (gram)* 2740 = 764 3224 + 547 0.000°
Diisiik dogum agirhigr* 13 (%38.2) 3 (%3.3) 0.000°
Fetal anomali* 1 (%2.9) 0 0.270¢
Yenidogan yogun bakim ihtiyacir* 9 (%26.5) 9 (%9.8) 0.024¢

CH: Colyak hastahgr.

*: 126 bebek analiz edildi.

aindependent t test; "Mann-Whitney U test; °Fisher’s exact test; “Pearson ki kare

Veriler sayi (%), ortalamazstandart sapma veya ortanca (¢eyrekler arasi aralik) olarak ifade edildi.

Tablo 3 Olumsuz yenidogan sonugclarinin tahmin edilmesinde ¢ok degiskenli
lojistik regresyon analizi sonuglari

Degiskenler Beta Odds orani :I?%uilt p

Colyak Hastalg 1,734 5,662 1,422 — 22,539 0,014
Maternal yas (yil) 0,043 1,044 0,895 - 1,207 0,588
Cogul gebelik 1,497 4,469 0,468 — 42,660 0,193
Plasenta Previa 1,566 4,787 0,288 — 79,519 0,275

Cl: confidence interval (giiven aralig); istatistiksel anlamli p degeri < 0,05
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Tablo 4 Gruplarda beslenme durumuna gore gebelik ve yenidogan sonuglarinin karsilastiriimasi

Diyet yapmayan CH (n:9) Diyet yapan CH (n:21) p

Gestational diabetes mellitus 0 1 (%4.8) 1c
Plasenta Previa 3 (%33.3) 1 (%4.8) 0.069°
Preterm dogum 6 (%66.7) 5 (%23.8) 0.042¢

Preterm prematiir membran riiptiiri 0 1 (%4.8) 1c
intrauterin gelisme geriligi 3 (%33.3) 3(%14.3) 0.329¢

Preeklampsi 0 2 (%9.5) 1
Gebelik komplikasyonu 6 (%66.7) 8 (%38.1) 0.236¢
Sezaryen dogum 8 (%88.9) 13 (%61.9) 0.210¢
Primer sezaryen dogum 4 (%44.4) 5 (%23.8) 0.389°
Dogumdaki gebelik yasi (hafta) 37 (5) 39 (4) 0.094°
Dogum agirhigi (gram)* 2435 + 550 3017 + 770 0.0292
Diisiik dogum agirhigr* 7 (%63.6) 6 (%26.1) 0.060°

Fetal anomali* 0 1 (%4.3) 1
Yenidogan yogun bakim ihtiyacr* 5 (%45.5) 4(%17.4) 0.111°¢

Diyet yapmayan | Diyet yapan CH Kontrol

CH (n:9) (n:21) (n= 90) P
Dogumdaki gebelik yasi (hafta) 37 (5) 39 (4) 39 (2) 0.003¢
Dogum agirhigi (gram)** 2435 = 550 3017 =770 3230+ 551 0.001¢

CH: Colyak Hastalgi

aT test; "Mann Whitney U test; °Fischer’s Exact Test; “Kruskal Wallis test; ©Oneway Anova test

*34 bebek analiz edildi.
** 126 bebek analiz edildi.

Veriler sayi (%), ortalamazstandart sapma veya ortanca (ceyrekler arasi aralik) olarak ifade edildi.

Tartisma

Calismamizin ana bulgusu CH'nin gebelerde erken
dogum ve PP oranlarini artirmis ve yenidogan agir-
hgini azaltmis olmasidir. Glutenli yiyeceklerin beslen-
me programindan c¢ikarilmasi olumsuz sonuclarda
azalma yapmasina ragmen CH’nin varligi tek basina
erken dogum, PP ve yenidogan agirhginin az olma-
siyla iliskili bulunmustur.

CH, reproduktif donemde fertilite bozukluklari, agik-
lanamayan infertilite, tekrarlayan dusuk ve gebelik
komplikasyonlanyla iliskilidir (1, 3, 7). Calismamiz-
da, CH olan gebeler kontrol grubundaki gebelerden
daha ileri yastaydilar. Bu durum CH’nin dogurganhk
tzerindeki olumsuz etkisi ile iliskili olabilir. Literattirde
CH'nin dogurganhkta azalma yaptigi, infertilite teda-

visi goren kadinlarda ve agiklanamayan infertilite ol-
gularinda daha fazla goérildigu bildirilmistir (16-19).
Calisma kohortumuzda, gruplar arasinda iVF oran-
larinda farklihk saptanmamistir. Hastalik, distk ve
tekrarlayan dusuk olgularinda artisla iliskilendirilmistir
(20, 21). Calismamizda, katihmcilarin dusik sayilari
arasinda anlamli farklihk saptanmamistir.

Calisma populasyonumuzda, CH olan gebelerin
%36,7'si erken dogum yapmis ve glutensiz besle-
nen alt grupta bu oran %23,7 olmustur. Calismamiz,
CH'nin gebelikte beslenme programindan bagimsiz
olarak erken dogum icin énemli bir risk faktort oldu-
gunu gostermektedir. Bu bulguyla uyumlu olarak 2016
yilinda Saccone ve ark tarafindan yapilan sistematik
review ve metaanaliz, CH olan gebelerde tedaviden
bagimsiz olarak preterm dogum riskini yiksek bul-
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mugslardir (3). Yakin zamanda yapilan retrospektif bir
kohort calismasi CH'nin preterm dogum riskini artir-
madigini géstermis ancak yazarlar bu durumu kohor-
tun heterojenligine ve veri tabanindaki yetersizlige
baglamistir (5).

Literatirde CH’nin gebelikte IUGR’ne neden olabi-
lecegi gosterilmistir. Benzer sekilde intrauterin fetal
6lum ve SGA bebek riski bu gebelerde fazla bulun-
mustur (3, 5). Bizim ¢alismamizda CH olan gebeler-
de IUGR ve SGA oranlari farkli bulunmamistir. An-
cak DDA'll bebek oranlarinda yikseklik saptanmistir.
CH’nin olumsuz gebelik sonuglari ile iliskisi iki meka-
nizmayla agiklanmaktaddir. Bunlar enteropatiden kay-
naklanan malabsorpsiyona bagh mikrobesin eksikligi
ve hastalikla iliskili olarak ortaya c¢ikan otoantikorla-
rin (antitransglutamin) neden oldugu doku hasaridir
(3, 5). Glutenli yiyeceklerin beslenme programindan
¢ikarilmasiyla bu olumsuz sonuglarda azalma olma-
sI beklenmektedir. Ancak glitensiz diyete ragmen
semptomlar ve otoantikorlar yavas yavas duzelir ve
bagirsak hasarinin iyilesmesi diyetin baslamasindan
6-24 ay sonra gergeklesir (1). Bu nedenle olumsuz
gebelik sonuclarinin énlenmesi igin prekonsepsiyonel
doénemde siki bir beslenme programi uygulanmalidir.

Calismamizda CH olan gebelerde PP prevelansi yuk-
sek bulunmustur. Benzer sekilde 2019 yilinda Elliot ve
ark. 2755 CH tanili gebeligi retrospektif olarak analiz
etmis PP riskininin 1,47 kat arttigini bulmuslardir (5).
CH'nin gebelik Gzerindeki etkilerini arastiran diger
calismalarda boyle bir bulguya rastlanmamistir (3, 4,
22). CH'inda, dolasimda yer alan otoantikorlar endo-
metrial reseptiviteyi olumsuz etkilemekte, interstisyel
trofoblast migrasyonunu ve desidual anjiyogenezi
bozmakta ve sinsityotrofoblastlarin fonksiyonunu et-
kilemektedir (23-26). Bu otoantikorlar bahsedilen me-
kanizmalar araciliiyla PP olusumunda rol oynamis
olabilir. Bununla birlikte, PP i¢in bilinen risk faktorlerin-
den olan ileri anne yasi ve ¢ogul gebelik CH olan ge-
belerde kontrol grubuna gore daha fazla gorilmustar.
Bu risk faktorleri CH'dan bagimsiz olarak PP sikligi-
nin artmasindan sorumlu olabilecegi gibi calisma gru-
bunda PP sikliginin fazla olusu tamamen tesadfi bir
bulgu da olabilir. CH ile PP arasindaki iliskinin daha
fazla sayida gebe ile prospektif tasarlanacak ¢calisma-
larla arastiriimasini éneriyoruz.

Calismamizin retrospektif tasarimi ve vaka sayisinin
azhgr énemli kisithliklarindandir. Hastalarin tedaviye
uyumlari kendi beyanlarina baglidir. Bu beyanlarin
her zaman gercegi yansitmiyor olmasi olasidir. Bir
diger kisitlilik ise diyete uyum gdstermenin suresinin
olmamasidir.
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Sonug olarak CH’nin, diyet tedavisi yapiliyor olsun
veya olmasin gebelikte erken dogum riskini artirdi-
g1 gorilmektedir. Glutensiz yiyeceklerle beslenme,
erken dogum oranlarini azaltmakta ve yenidogan
sonugclarini iyilestirmektedir. Bu nedenle CH'I olan
kadinlar gebelik 6ncesinde ve gebelik esnasinda bes-
lenmenin 6nemi konusunda uyariimali ve diyetlerine
bagll kalmalari konusunda tesvik edilmelidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma i¢in Ankara Etlik Zibeyde Hanim Kadin Has-
taliklari Egitim ve Arastirma Hastanesi Tipta Uzman-
ik Egitim Kurulundan 19.11.2021 tarihi 13/22 karar
numarasi ile etik kurul onayi alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Veriler Gglnci parti kisitlamalar sebebi ile paylasila-
mamaktadir.
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Oz

Amag

Cin Halk Cumhuriyeti’nde ortaya c¢ikan ve kiresel ola-
rak salgina déniisen Koronaviriis Hastaligi (Covid-19)
bitin evrende oldugu gibi tlkemizde de kanser cerra-
hisini etkiledi. Salginin etkiledigi bircok Ulkede elek-
tif ameliyatlar ertelendi. Calismamizda pandemide
Suleyman Demirel Universitesi Tip Fakiiltesi Cerrahi
Onkoloji Klinigi'nde yaptigimiz malignite operasyonla-
rinin sonuglarini ortaya koymay! amacladik.

Gerec ve Yontem

SDU Tip Fakiiltesi Cerrahi Onkoloji Poliklinigi’ ne bas-
vuran ve ameliyat edilmesi gerektigine karar verilen
hastalar calismaya dahil edildi. Hepsine preoperatif
hazirlik sirasinda Covid - 19 testi (PCR) uygulandi.
Takiplerde Covid - 19' un genel bulgulari, yara durum-
lari ve cerrahi bulgular incelendi. Ameliyat dncesi tim
hastalar cerrahi maske kullandilar. Doktorlar ve diger
saglik personelleri vizitleri esnasinda ve muayeneleri
esnasinda cerrahi maske taktilar ve tek kullanimlik la-
teks eldivenler kullandilar.

Bulgular

SDU Tip Fakiiltesi Cerrahi Onkoloji Klinigi' nde 10
Mart 2020 ve 31 Haziran 2021 tarihleri arasinda 138
malignite tanisi konulan hasta ameliyat edildi. Ameli-
yat 6ncesi hastalarin higbirinde Covid - 19 semptom-
lari (ates, Oksuriik veya yorgunluk) yoktu. 2 hastada
(mide ve meme kanseri) Covid — 19 (PCR) testi pozitif
geldi. Pozitif gelen hastalar izole edilerek operasyonu
ertelendi. Postoperatif 15 glnlik donemde hicbir has-
tada Covid - 19 semptomu gortlmedi. Tum hastalar
komplikasyonsuz bir sekilde taburcu edildiler.

Sonug¢

Covid - 19 Pandemisi siresince kanser hastalarinin
cerrahi endikasyon dahilinde dogru ydnetilmesi hem
acil durumlara bagh 6limlerin 6éniine gecilmesi, hem
de dogru tedavi uygulanmasi agisindan 6nemlidir.
Cerrahi ekip ve hastalar icin gerekli dnlemlerin alin-
masi sartiyla, kanser hastalarinin pandemi dénemin-
de guvenli sekilde ameliyat edilebilecegi gosterilmistir.

Anahtar Kelimeler: Covid - 19, Kanser Cerrahisi, Ko-
ronavirds, SARS — CoV - 2
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Abstract

Objective

The Coronavirus Disease (Covid-19), which emerged
in the People's Republic of China and turned into a
global epidemic, affected cancer surgery in our country
as well as in the whole universe. Elective surgeries
have been postponed in many countries affected by
the epidemic. In our study, we aimed to reveal the
results of the malignancy operations we performed in
the Sileyman Demirel University Faculty of Medicine,
Surgery Oncology Clinic during the pandemic.

Material and Method

Patients who applied to SDU Faculty of Medicine
Surgical Oncology Outpatient Clinic and were
decided to be operated were included in the study.
Covid-19 test (PCR) was applied to all of them
during preop preparation. In the follow-ups, general
findings of Covid-19, wound conditions and surgical
findings were examined. All patients used surgical
masks before surgery. Doctors and other healthcare
professionals wore surgical masks and disposable
latex gloves during their visits and examinations.

Giris

COVID - 19 salgini, 31 Aralik 2019 tarihinde ilk va-
kanin bildirildigi Cin' in Wuhan sehrinde basladi [1,2].
11 Mart 2020 tarihinde Diuinya Saglk Orgiitii (WHO)
bunu kiiresel bir salgin ve halk sagligi icin acil duru-
mu olarak ilan etti [3]. Bu salgin kiresel olarak saglik
hizmetleri Gzerinde benzeri gérilmemis bir olumsuz
etki yaratti. Tum dunyadaki hastaneler, cerrahi has-
talar icin yeni kilavuzlar olusturmak ve ayarlamak
zorunda kaldi. Bircok hastane ve klinik elektif ame-
liyatlari erteledi. Ancak bu hasta grubuna yapilacak
midahalelerde gecikmelerin morbidite ve mortalitede
artisa neden olacagi ortadir. Kanser cerrahisi yapan
doktorlarin karsilastigi zorluklar asikardir. Bu zorluk-
larin Ustesinden gelmek icin bir dizi bilimsel topluluk
ve kurulus, cerrahi hastalarin triajini tavsiye etmis ve
kanser ameliyatlari icin bekleyen hastalarin ele alin-
masi i¢in kilavuzlar 6nermistir. Bu kuruluslar arasinda
Amerikan Cerrahlar Koleji, Cerrahi Onkoloji Dernegi,
Avrupa Cerrahi Onkoloji Dernegi, Ulusal Kapsamli
Kanser A1 kilavuzlarini yayinlamislardir [4]. Ulke-
mizde de ilk Covid - 19 vakasi 10 Mart 2020' de tes-
pit edildi. Bu tarihten kisa bir stire sonra hastanemiz
'pandemi hastanesi' olarak belirlendi ve bircok klinik
Covid - 19 klinigine donusturaldd. Klinik branslar pan-
demi esnasinda bolgelerindeki hastaligin yonetimi
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Results

Between March 10, 2020 and June 31, 2021, 138
patients diagnosed with malignancy were operated
at SDU Faculty of Medicine, Department of Surgical
Oncology. None of the preoperative patients had
Covid-19 symptoms (fever, cough or fatigue).
Covid-19 (PCR) test was positive in 2 patients
(stomach and breast cancer). The positive patients
were isolated and the operation was postponed. No
Covid-19 symptoms were observed in any patient in
the postoperative 15-day period. All patients were
discharged without complications.

Conclusion

During the Covid-19 Pandemic, the correct
management of cancer patients within the surgical
indication is important in terms of both preventing
deaths due to emergencies and applying the right
treatment. It has been shown that cancer patients
can be operated safely during the pandemic period,
provided that the necessary precautions are taken for
the surgical team and patients.

Keywords: Cancer Surgery, Coronavirus, Covid - 19,
SARS - CoV - 2

icin yeni kilavuzlar yayinladilar. Turk Cerrahi Dernegi
inisiyatifi ile hazirlanmis olan ¢alismada operasyonu
zorunlu olan hastalarda cerrahin nasil davranmasi ve
perioperatif neler yapilmasi gerektigine dair kilavuz
yayinlandi [5]. Cerrahi branslarda planl operasyon-
lar ertelendi. Sadece acil operasyonlar ve malignite
operasyonlari devam ettirildi. Bu zorlu sirecte Kklinigi-
mizde yapilan kanser cerrahilerinin sonuglarini ortaya
koymayi amacladik.

Gerec Ve Yontem

Calismamiz Silleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulu’ nun 26.01.2021
tarih ve 45 sayill karari ile etik kurul onayindan ge-
cerek ve “Helsinki Deklarasyonu”na gore yapilimistir.
SDU Hastanesi Onkolojik Cerrahi poliklinigine bas-
vuruda bulunan ve ameliyat edilmesi gerektigine
karar verilen hastalar calismaya dahil edildi. Hasta-
larin tamamina preoperatif dénemde Covid-19 testi
(PCR) uygulandi. PCR test sonucu pozitif gelenler
izole edilerek gereken tedavi verildi ve ameliyat ya-
pilmadi. PCR test sonucu pozitif olmasi nedeniyle
ameliyatlari ertelenen hastalar tedavileri ve izolasyon
sureleri bitiminden 4 hafta sonra ameliyat edildi ve
postoperatif donemde Covid — 19" a bagh gelisen her
hangi bir komplikasyon izlenmedigi goruldi. Ameliyat



oncesi takiplerde tim hastalara cerrahi maske takildi.
Doktorlar ve saglk personelleri hasta vizitleri esna-
sinda ve muayene esnasinda cerrahi maske taktilar,
tek kullanimlhk lateks eldivenler kullandilar. Ayni oda-
da ikiden fazla hasta yatiriimadi. Ameliyathanede ve
ameliyat sirasinda odaya giris ¢ikislarda ek bir 6nlem
alinmadi ve hastalarimiz ameliyathaneye maske ta-
karak sevk edildi. Ameliyatta cerrahi ekip Utyelerinin
tamami koruyucu gozluk, steril cerrahi 6nlik ve N95
maske Uzerine bir adet cerrahi maske takti ve operas-
yon standart steril cerrahi eldiven kullanarak yapildi.
Ameliyat sonrasi takiplerde hicbir hasta veya saglik
personeli Covid-19 icin profilaksisi almadilar.

Bulgular

Silleyman Demirel Universitesi Tip Fakiiltesi Cerrahi
Onkoloji Klinigi'nde 10 Mart 2020 ve 31 Haziran 2021
tarihleri arasinda 138 tane malignite tanisi konulan
hasta ameliyat edildi. Hastalarin 80 tanesi (% 58) ka-
din, 58 tanesi (% 42) erkek ve yas ortalamalari 68 (38 -
78) idi. Hastalarin 45’ i (% 32) meme timor, 52" si (%
37) kolon- rektum tiimorleri, 18 'i (% 13) mide timor,
13’ U (% 9) hepatopankreatikobilier timor ve 11’1 (%
8) tiroid timdru nedeniyle ameliyat edildi. Preoperatif
doénemde hastalarin higbir tanesinde Covid - 19 belir-
tileri (ates, 6ksirik veya yorgunluk) mevcut degildi ve
2 hastada (mide ve meme kanseri) Covid — 19 (PCR)
testi pozitif geldi. PCR test sonucu pozitif saptanan
hastalar icin gerekli izolasyon 6nlemleri alindi ameli-
yatlari ertelendi. Hasta takiplerinde Covid - 19'un ge-
nel semptomlari, yara durumu ve cerrahi semptomlar
incelendi. Ameliyat sonrasi 15 gunlik dénemde higbir
hastada Covid-19 semptomlari goérilmedi. Hastala-
rin tamami herhangi bir komplikasyon gelismeden
taburcu edildi. Hastalarin poliklinik kontrolleri maske
ve mesafe kurallarina uygun olarak seyrek araliklarla
onceden randevu verilerek yapildi. Hastalarin posto-
peratif kemoterapi tedavileri miimkin oldugunca has-
ta yatiriilmadan ginabirlik olarak planlandi.

Tablo 1

lojistik regresyon analizi sonuglari

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tartisma

Kanser cerrahisinde, bir hastanede teshis yéntemle-
ri, kan Urtnleri, yogun bakim yataklari ve ventilatdrler
dahil olmak tzere énemli kaynaklar kullanilir. Bu ne-
denle, multidisipliner ekibi dahil ederek her hasta icin
tedavi planina dikkatlice karar vermek, hangilerinin
glvenli bir sekilde bekleme listesinde tutulabilecegine
veya ameliyata kadar herhangi bir kdpri tedavisine
baslanmasina karar vermek zorunludur. Pandeminin
farkli Ulkelerdeki ve saglik sistemlerindeki etkisi din-
ya ¢capinda bir¢ok cerrahin ve kurumun klinik pratigini,
tedavi yaklasimlarini etkiledi. Kanser hastalarina yo-
nelik radikal cerrahi islemlerle ilgili uygulama degisik-
liginin baslica nedenleri, yogun bakim ve servis yatak-
larinin olmamasi, kan urdnlerinin eksikligi, personelin
eksikligi, ulusal ve hastane politikalari ve hasta red-
di olarak siralanabilir. Ozellikle ankete dayali birgok
calisma, cerrahlarin kanser ameliyatlarini geciktirme
egiliminde oldugunu ve cerrahi prosedirleri mim-
kinse kemoterapi ve/veya radyoterapi ile degistirme
egiliminde olduklarini bildirmistir [6,7]. Kanser ameli-
yatlarinin cogu elektiftir, ancak hastali§in biyolojisi ne-
deniyle belirli bir zaman noktasindan 6teye ertelene-
mez ve cerrahi ertelenirse sag kalimi olumsuz etkiler.
Kurumumuzda hastane yoneticileri, enfeksiyon ko-
mitesi Uyeleri, yogun bakim temsilcileri, anestezistler
ve cerrahlar arasinda cesitli toplantilar yapildi. Nihai
gOrus birligi ile kanser hastalarinin cerrahi tedavisinin
tim cerrahi bélimlerde yapilmasina karar verildi.

Koruyucu 6nlemlere ragmen, COVID - 19 pandemisi
sirasinda perioperatif dénem boyunca kapsamli bir
risk analizi zorunludur. Kiguk bir retrospektif analiz-
de, COVID - 19' un kulugka evresinde elektif cerrahi
prosedur uygulanan 34 hastada, operasyondan kisa
bir siire sonra SARS — CoV 2 pndmonisi gelisti[8]. Bu
hastalardan 15' inde (% 44, 1) hastalik nedeniyle yo-
gun bakim Unitesine yatis gerektigi, 7 hastanin (% 20,
5) yogun bakim tnitesine kabul edildikten sonra 6ldi-

Olumsuz yenidogan sonugclarinin tahmin edilmesinde ¢ok degiskenli

Malignite Sayi
Meme Kanseri 45
Kolon - Rektum Kanseri 52
Mide Kanseri 18
Hepatikopankreatikobilier Kanser 13
Tiroid Kanseri 11
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gu vurgulandi [8]. SARS - CoV 2 enfeksiyonlu 1128
kanser hastasinin klinik sonuclarini analiz eden ¢ok
merkezli baska bir uluslararasi kohort calismasinda,
SARS - CoV 2 ile iliskili postoperatif pulmoner komp-
likasyonlar rapor edildi. Hastalarin yaklasik yarisinda
(% 51, 2) goruldiagu ve bu hastalar arasinda (n = 216)
% 38' lik yuiksek bir 30 gunliik 6lim orani bulundu[9].
SARS - CoV 2' nin neden oldugu pulmoner komp-
likasyonlara bagli 6lim orani tim o6lumlerin % 86.2
siydi [9]. Bununla birlikte, 39 perioperatif kanser has-
tasini kapsayan bir ¢calisma, yeterli koruyucu 6nlem-
lerle cerrahi prosedirlerden énce veya sonra herhan-
gi bir SARS — CoV 2 enfeksiyonu gostermedi [10].

Calisma stiresi boyunca iki hastaya preoperatif CO-
VID-19 enfeksiyonu teshisi kondu. Bu hastalarin cer-
rahi tedavisi ertelendi. Diger hastalarimizda posto-
peratif on bes gunlik dénemde herhangi bir enfektif
durum gelismedi.

Kanser hastalarinda SARS — CoV 2' yi degerlendiren
yeni bir kiiclk vaka serisi ¢calismasinda, kanserli hasta-
larin SARS — CoV 2' den kanser olmayan diger birey-
lere gore daha koti sonuclara sahip oldugunu bildirildi
[11]. Toplam 1524 kanser hastasi ile yapilan bir calis-
mada, kanser hastalarinin genel popilasyona gore iki
kat daha fazla COVID - 19 enfeksiyonu riski oldugu bil-
dirildi[12] . COVID - 19 ile enfekte kanser hastalarinin
sonuglari hakkinda yayinlanmis Cin raporlari, kanser
olmayan hastalara kiyasla mekanik ventilasyon veya
yogun bakim Unitesine kabul edilme veya 6lme riskinin
3,5 kat daha yiksek oldugunu gostermistir[11]. Kanser
hastalari arasinda COVID - 19' a yakalanma riskinin
artmasini ve bunun sonucunda ortaya ¢ikan kompli-
kasyonlari cesitli sebepler; bagisikhgin baskilanmasi,
ileri yas ve zayif fonksiyonel durum olarak agiklanabi-
lirf12]. Bu nedenle, bir kanser hastasini ameliyata tabi
tutmanin hasta igin kendi riskleri vardir ve hastane kay-
naklarina yuk getirir. COVID - 19 pandemisi sirasinda
artan bakim ve kaynak kullanimina hazirlikl olarak,
Ozellikle hastalarda kanser tedavisinin kesintiye ugra-
masini en aza indirecek stratejiler uygulanmalidir[13].
Bununla birlikte, kanser ameliyatlarini geciktirmenin,
kanserin ilerlemesi durumunda cerrahinin kapsaminin
artmasi, perioperatif morbidite/mortalitenin artmasi ve
ayrica beklemenin neden oldugu hastalik yayilimasi
nedeniyle tedavi sansinin kaybolmasi gibi baska so-
nuclari da vardir. Kanser tedavisine baslama veya
ameliyatlari geciktirme siresinin kanser sag kalimi
Uzerindeki etkisini ele alan cesitli calismalar yapilmistir
[14]. Kanser popiilasyonunda SARS — CoV 2 virolo-
jisini ve epidemiyolojisini daha iyi anlamak icin daha
fazla arastirmaya ihtiya¢ vardir. Progresyon riski diisuik
kanser hastalarinda elektif cerrahi veya kemoterapinin
ertelenmesi vaka bazinda degerlendiriimelidir.
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Sonug olarak, Covid - 19 pandemisi sirasinda kanser
cerrahisi klinik kararlar verirken hastalikla ve hastayla
ilgili faktorlerin dikkatli bir sekilde degerlendiriimesi ge-
rekmektedir. Bazi kanser ameliyatlari bir siire gtiven-
le ertelenebilirken, ameliyatlari giivenli bir sekilde ne
kadar geciktirebilecegimiz sorusu net degildir. Cerrahi
ekip ve hastalar agisindan gereken izolasyon énlem-
lerinin alinmasi kosuluyla, malignitesi olan hastalari-
nin bu salgin déneminde de guvenli bir sekilde ope-
re edilebilecegini gosterilmistir. Uzman ve deneyimli
multidisipliner bir ekip tarafindan kapsamli degerlen-
dirme ve tartisma, ileriye doniik en etkili yol olarak go-
rilmektedir. Pandemi siresince kanser hastalarinin
cerrahi endikasyon dahilinde dogru yonetiimesi hem
acil durumlara bagh élimlerin 6niine gegmek, hem de
dogru tedavi uygulanmasi agisindan énemlidir. Ayrica
tedavi planlamasi yapilirken, kliniklerde multidisipliner
bir yaklasimla karar verilmesi hem kaynak yonetimi
hem de kanser hastalarinin yonetimi agisindan daha
uygun ortam saglayacaktir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calismamiz Silleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulu'nun 26.01.2021
tarih ve 45 sayil karari ile etik kurul onayindan gece-
rek “Helsinki Deklarasyonu’na uygun sekilde yurutil-
mastdr.
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onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Veriler Gglnci parti kisitlamalar sebebi ile paylasila-
mamaktadir.

Editoryal
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Amacg

Dunya ¢apinda bilim insanlari, COVID-19'dan iyilesen
hastalari takip etmeye devam ediyorlar. Bu hastalarda
g6zlemlenen uzun sireli kalici semptomlari ve kalici
hasarlari yayinliyorlar. Bu ¢alisma, saf ses odyomet-
risi kullanilarak 6lgulen saf ses ortalamalari temelinde
COVID-19 hastalarinda isitme kaybini degerlendir-
meyi amacladi.

Gerec¢ ve Yontem

Bu geriye donik veri analizi calismasinda, CO-
VID-19'lu hastaneye yatirilmamis hastalarin saf ses
ortalamalari, COVID-19'a yakalanmadan 1 yil 6nce
ve sonra karsilastinldi. Surekli degiskenler ortalama
+ standart sapma (SD) olarak, kategorik degiskenler
ise say! (n) ve yuzde (%) olarak sunuldu. Tum veriler
normal dagilim goésterdi. Bu nedenle, dlgiimler arasin-
daki anlamli farkliliklari belirlemek icin bir parametrik
test turd olan eslestirilmis t testi kullaniimistir.

Bulgular

Sol ve sag kulaklarin kemik ve hava yollarinda 6lgi-
len saf ses ortalamalarina gére, COVID-19 sonrasi
hastalarin saf ses esik degerlerinde anlamli bir artis
bulundu (timi icin p<0,001). COVID-19 dncesi ve
sonras! sol kulak hava yolunun saf ton ortalamalari
yasli erigkinlerde (41-64 yas) genc yetiskinlere (18-40
yas) gore daha yuksekti (p=0.040).

Sonug

COVID-19 her iki kulagin kemik ve hava yollarini et-
kileyerek farkli frekanslarda farklh dizeylerde isitme
kaybina neden olmaktadir. COVID-19'un komplikas-
yonlari Uzerine yapilan arastirmalar, isitme kaybi test-
lerini igermeli ve olasi isitme kaybini 6nlemek i¢in ca-
lismalar yapiimahdir.

Anahtar Kelimeler: COVID-19, isitme kaybi, Pandemi
Abstract

Objective

Worldwide, scientists continue to follow-up on patients
recovered from COVID-19 and have published the
long-term persistent symptoms and permanent
damage observed in various tissues. The present
study aimed to evaluate hearing loss in patients
with COVID-19 on the basis of pure tone averages
measured using pure tone audiometry.

Material and Method

In this retrospective data analysis study, pure
tone averages of non-hospitalised patients with
COVID-19 were compared over 1 year before and
after contracting COVID-19. Continuous variables
were presented as mean + Standard deviation
(SD) and categorical variables were presented as
number (n) and percentage (%). All data showed
normal distribution. Therefore, paired t-test, a type of
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parametric test, was used to identify the significant
differences between the measurements.

Results

The pure tone threshold values of patients increased
significantly after COVID-19 (p0.001 for all) based on
puretone averages measured inthe bones and airways
of theleftandrightears. Olderadults (41-64 yearsold)
had a greater difference in puretone averages of the
left ear airway before and after COVID-19 (p=0.040)

Introduction

Nearly 2 years have passed since the beginning of
the COVID-19 pandemic in the Chinese province
of Wuhan. In the first few months of the pandemic,
studies were focussed on investigating the structure
of the SARS-CoV-2 virus, coronavirus disease
symptoms, diagnostic tests and prognosis. Eventually,
research on sequelae and disease complications
were conducted. When COVID-19 was first identified,
it was reported mainly as a respiratory disease
that can cause damage to the lungs after recovery,
leading to decreased respiratory capacity [1]. As our
knowledge on the disease increased over time, it was
understood that COVID-19 was primarily a disease
causing endothelial damage. Although SARS-CoV-2
virus primarily affects the respiratory tract, it also
had significant neurotropic effects [2]. This is why
the virus affects and permanently damages many
body systems. Various complications and permanent
damage in different tissues in the cardiovascular,
neurological and gastrointestinal systems have been
reported. Several studies have since been published
on the actual mechanisms underlying these damages
[3-5].

Worldwide, scientists continue to follow-up on patients
recovered from COVID-19 and have published the
long-term persistent symptoms and permanent
damage observed in various tissues. In Turkey, the
isolation of patients with COVID-19 and follow-up of
clinical signs and symptoms during this period are
performed by family physicians in family health centres
(FHCs). Although the patients diagnosed in hospitals
are quarantined at home, family physicians at FHCs
make daily calls to the patients they are responsible
for and enquire about their general conditions and
complaints. Patients whose condition worsen and
need to be hospitalised are then included in this follow-
up system again. Patients with various complaints
and findings, especially after recovery, first visit FHCs

307

Hearing Loss in Patients with COVID-19

than younger adults (18-40 yearsold).

Conclusion

COVID-19 affects both ears' bones and airways,
causing varying degrees of hearing loss at different
frequencies. Hearing loss tests should be included
in COVID-19 complications research, and clinicians
should be given advice on how to avoid hearing loss.

Keywords: COVID-19, Hearing loss, Pandemic

[6]. Among all the symptoms of COVID-19, hearing
loss is a subjective symptom [7]. Initial screening of
patients who present with this complaint is performed
using pure tone audiometry; patient swho score below
the hearing loss threshold values are referred to an
otolaryngologist.

The aim of the present study was to determine the
incidence and level of hearing loss in patientswith
COVID-19 based on pure tone averages (PTA)
measured during pure tone audiometry.

Material and Method

The FHC where this study was conducted is located
in a region of Turkey predominantly populated by
workers of the organised industrial zone. In Turkey,
pure tone audiometry is routinely performed in
organised industrial zones before recruiting workers.
These tests are repeated for each worker at routine
periodic inspections once a year or every 3 years,
depending on the hazard group of the factory [8]. This
study was conducted on workers in the same factory
who were diagnosed with COVID-19 and had existing
routine pure tone audiometry records of each year.
None of these patients were hospitalised or admitted
to the intensive care unit; all patients were treated as
outpatients. The aim of the study was to determine
the incidence and level of hearing loss in patients with
COVID-19 based on PTA measured during pure tone
audiometry.

This study was as a retrospective data analysis, and
all patients with COVID-19 who visited the Resadiye
Family Health Center in the Corlu district of Tekirdag
fortreatmentwere included. This regionis located inan
organised industrial zone. The factory with the largest
number of workers was selected. Regular ambient
noise was measured in this factory every year. In the
last 3 years, all measurements were below the legal
exposure limit of (Lex8 hours) 80 decibel (dB) [8]. In



this study, PTA results from 1 year before contracting
COVID-19 were compared with those within 1 year
after recovering from COVID-19. The inclusion criteria
for the patients were as follows:

1. History of COVID-19 infection
2. Aged18= and <65 years

3. Patients with mildcourse of Covid-19 who did not
require hospitalization.

4.Underwent pure tone audiometry in the last year
before contracting COVID-19 (for annual routine
periodic health examinations at the workplace)

5. Underwent pure tone audiometry within 1 year of
recovering from COVID-19

6. Had pure tone audiometry results and consented to
their use in the study

7. No history of change in working environment for the
time span of these tests and during COVID-19

8. Positive result for COVID-19 on polymerase chain
reaction

9. No history of a disease associated with hearingwith
in the specified period

10. Not using a hearing aid
The exclusion criteria were as follows:
1. Having a congenital or known chronic ear disease

2. History and diagnosis of ear disease in the last 3
years

3. History of chloroquine or hydroxychloroquine drug
use for COVID-19 treatment

4. Not consenting to participate in the study despite
meeting the inclusion criteria

5. Being hospitalised or receiving intensive care due
to COVID-19

Pure Tone Audiometry

All tests were performed in the sound-isolated
audiology laboratory (Corlu State Hospital audiology
laboratory). Measurements were performed using
Clinical Audiometer AC40 audiometry device (Inter
acoustics Company, Assens, Denmark) and TDH-
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39P Telephonic HB-7 headphones (Telephonics
Co., Farmingdale, NY, USA). Pure tone audiometry
measurement is a subjective test to determine hearing
threshold by giving the patient pure tone sounds.
During the pure tone audiometry, the measurement in
airways was started at 1000Hz in the ear with good
hearing. The test was then repeated at 2000, 4000,
8000, 500 and 250 Hz. If the patient was able to hear
the first stimulus at 30 dBand 1000 Hz, the sound
intensity was decreased to 25 dBand below. If not,
the intensity was increased to 35 dBand further until a
response was received. During the measurement, all
increments and decrements were at 5 dB. The lowest
sound intensity where the patient was able to hear the
sound was determined with this method. This minimum
sound intensity was taken as the threshold value for
there levant frequency. Bone conduction measurement
was also performed between 250—-8000 Hz. By placing
a vibrator on the mastoid process of the temporal bone,
the test was performed at 1000Hz and 30dB as was
done for airway measurement. Sound frequency was
then increased in the same manner as that during
airway measurement. Evaluations were made in
exactly the same manner. To calculate PTA, hearing
thresholds at 500, 1000, 2000 and 4000 Hz were
summed and their arithmetic average was calculated.
This value was taken as the pure tone average.

Data Collection and Analysis

Age, gender and audiometric test results of the
individuals were recorded after all participants
who met the inclusion criteria signed the required
voluntary consent form. Pure tone audiometry results
were photocopied and the original test results were
returned to the participants. Test results obtained
within 1 year before recovering from COVID-19 were
entered in an Excel sheet separately for both ears of
each participant. Then, test results obtained within 1
year after recovering from COVID-19 were entered in
the sheet.

All statistical analyses were performed with IBM
SPSS version 250 (SPSS Inc, Chicago, lllinois USA).
Continuous variables were presented as mean + SD
while categorical variables were presented as number
(n) and percentage (%). It was found that all data were
normally distributed. For this reason, paired sample
t-test, one of the parametric tests, was used to identify
significant differences between the measurements.
Independent sample t-test, one of the parametric
tests, was used to determine whether there was a
significant difference in PTA with respect to gender
and age groups. P<0.05 was accepted as statistically
significant in all analyses.
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Results

A total of 115 people, including 47 (40.9%) women
and 68 (59.1%) men, were included in the study. Of
these, 33.9% (n=39) were in the 18-40-year age
group and 66.1% (n=76) were in the 41-64-year age
group.

There was a statistically significant difference between
the pre- and post-COVID-19 PTA measurements
of the right ear airway, right ear bone canal, left ear
airway and left ear bone canal. A statistically significant
increase was detected PTA measurements in the
airway and bone canal of the right ear and the airway

Hearing Loss in Patients with COVID-19

and bone canal of the left ear after recoveringfrom
COVID-19 (p<0.001 for all) (Table 1).

There was no statistically significant difference
between genders in terms of PTA measurements in
both the airways and bone canals in both ears before
and after recovering from COVID-19 (Table 2).

The difference in PTA in the left ear airway before and
after contracting COVID-19 was higher in older adults
(41-64 years old) compared to young adults (18-40
years old) (p=0.040). No significant difference was
found between the left ear bone canal and the right
ear airway and bone canal (Table 3).

Table 1 Comparison of pure tone average values of the right and left ear airway and bone canals

pre- and post-COVID-19

Pure tone average n Before COVID-19 After COVID-19 p values
Mean *SD Mean *SD

Right ear airway 115 26,84 + 20,35 32,62 + 23,30 <0.001

Right ear bone canal 115 21,70 £ 16,49 24,38 + 17,73 <0.001

Left ear airway 115 25,97 £ 20,34 31,17 £ 22,49 <0.001

Left ear bone canal 115 21,43 £ 15,98 24,00 + 18,46 <0.001

Paired sample t-test, p < 0.05 statistically significant
SD, standard deviation

Table 2 Comparison of the mean differences in right-left ear airway (AW) and bone canal (BC) valu-
es pre- and post-COVID-19 according to gender

Variables Gender n Mean +SD p values
Right ear AW difference between pre- and Male 68 5,32+ 10,95 Q5
post-COVID-19 measurement Eemale 47 6,45 + 10,87 '
Right ear BC difference between pre- and Male 68 2,25+5,69

0.469
post-COVID-19 measurement Female 47 3,3+9,75
Left ear AW difference between pre- and Male 68 5,71+9,87

0.474
post-COVID-19 measurement Eemale 47 4,47 7,83
Left ear BC difference between pre- and Male 68 2,85+6,88

0.616
post-COVID-19 measurement Eemale 47 2,15+ 8,06

Independent sample t-test, p<0.05 indicates statistical significance

SD, standard deviation
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Comparison of the mean difference in right-left ear airway (AW) and bone canal (BC) values
pre- and post-COVID-19 according to age

Variables Age n Mean +SD p values
Right ear AW difference between pre- and 18-40 & DG 0.237
post-COVID-19 measurement 41-64 76 6,64 + 11,75 ’
Right ear BC difference between pre- and 18-40 39 s & 1o 0.220
post-COVID-19 measurement 41-64 76 3,30 + 7,55 )

Left ear AW difference between pre- and post- 1840 39 (e 0.040
COVID-19 measurement 41-64 76 6,18 + 10,65 ’

Left ear BC difference between pre- and post- 18-40 39 113+£578 0.134
COVID-19 measurement 41-64 76 3,30 + 7,99 '

Independent sample t-test, p<0.05 indicates statistical significance

SD, standard deviation

Discussion

In the present research, hearing loss was
observed in patients recovering from COVID-19 in
boththerightandleftearsbased on PTA measurements
in bone canals and airways of bothears. It was found
that the level of hearing loss was not associated with
gender and wa ssimilar between men and women.
While hearing loss increased with age, it was also
found that the increase in hearing loss after recovering
from COVID-19 was higher in older adults compared
to young adults.

In a previous study conducted on patients with
COVID-19, it was shown that hearing, especially
at high frequencies, was affected in a symptomatic
cases where the virus load may be low. Moreover,
the PTA threshold values decreased significantly.
Another aspect of this study is that, in a study on
20 patients, hearing loss was significantly worse in
patients with severe disease [9]. Machbooah et al.
Published reports of vertigo and hearing loss they
observed in patients with COVID-19. According to
this previous study, although no otological findings
and neurological deficits were found in the six patients
that were followed up, Machbooah et al. Stated that
hearing loss and vertigo developed in their cases over
the course of COVID-19 infection, and hearing loss
was sensorineural and unilateral [10].

In a case report, Koumpa et al. Stated that sudden
onset neurosensory type hearing loss developed in a
patient hospitalised due to COVID-19. In this study, the

authors reported that the hearing loss was unilateral
(left ear) [11]. In another study conducted with 82
patients with COVID-19, neurosensory type hearing
loss was detected in only one patient and hearing
loss was bilateral [12]. In a case report published in
Turkey, it was reported that a patient with COVID-19
developed unilateral neurosensory hearing loss during
hospitalisation [13]. Although there limited reports in
the literature, we detected hearing loss even in non-
hospitalised individuals with a good prognosis in the
present study, unlike previous studies. This loss was
shown to be bilateral and occurred in both the bone
canals and airways.

Hearing loss may ocur due to Viral or vascular causes,
cellular stres response or a mechanism mediated by
the immune complex. Herpes virus and cytomegalo
virus are the most important viruses associated with
hearing loss. The most well-known Viral effect on the
audiovestibular system is herpes zoster oticus, also
known as Ramsey Hunt's disease, caused by varicella
zoster. In this disease, mild to moderate sensorineural
hearing loss at high frequencies develop due to
retrocochlear involvement in addition to varying
degrees of vestibular symptoms due to vestibula
rnerve involvement [14,15]. SARS-CoV-2 reaches the
central nervous system via two important routes. First,
SARS-CoV-2 damages the capillary endothelium with
the help of slow flow and pass from the systemic
circulation to the cerebralcirculation. Direct passage
through the cribriform wall and olfactory bulb is
these condroute [16]. Many studies have shown that
the critical target of SARS-CoV-2 is angiotensin-
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converting enzyme-2 (ACE-2) [17]. The receptors for
this enzyme are found in many organs in the body,
including endothelial cells, enterocytes, kidney cells,
hepatocytes, smooth muscles and nevre cells, which
are also found in the central and peripheral nervous
system [18]. There is abundant ACE-2 expression
in the brain, medulla oblongata and temporal lobe.
Therefore, it can be speculated that SARS-CoV-2
virus can easily affect the central auditory pathways
in both the brain stemand the auditorycortex [19,13].
Another way SARS-CoV-2 virus reaches the nervous
system is transneuronal transition to the nervous
system along the olfactory epithelial axons by directly
invading the olfactory receptors via inflammation in
the nasal epithelium [20]. Some researchers claims
that CoV-2, like other neurotropic viruses, causes
Viral damage in the organ of Corti and hair cells,
which is demonstrated by the effect on otoacoustic
emission results. Considering all these mechanisms,
hearing loss caused by COVID-19 is expected. In the
present research, however, the mechanisms by which
this virus causes hearing loss were not investigated.
Possible causes of hearing loss were excluded, and
only people with mild COVID-19 were included in
the study. Bilateral hearing loss in both bone canals
and airways were demonstrated in these patients.
Therefore, conducting further studies on the aetiology
and mechanisms of hearing loss based on disease
prognosis will shed more light on the subject.

Studies examining the relationship of hearing loss
with age have been mostly performed in young
patients and a symptomatic cases, trying to exclude
age-related hearing loss from the samples [21,22].
Even though our results showed that hearing loss
increased with age, patients from similar age groups
were investigated since age-related hearing loss
was not the focus of the study. Considering that the
prognosis of the disease is quite severe over the age
of 65 years and age-related hearing loss is more
common over that age, further studies investigating
the relationship between age and hearing loss due to
COVID-19 are warranted.

Although there are no studies investigating the
relationship between COVID-19 related hearing loss
and gender, it is known that hearing loss is generally
more common among men, independent of COVID-19
[23]. The results of the present study indicated that
the rate of hearing loss was similar in terms of gender
in patients with COVID-19. There are many studies in
the literature reporting that the incidence of COVID-19
is higher in men compared to women and the course
of thedisease is more severe in men [24,25].
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Conclusions

Given that COVID-19 is a novel disease and its
complications are yet to be revealed in detail, similar
studies should be conducted on larger patient groups.
Were commend adding pure tone audiometry to
the routine tests for COVID-19 in patient follow-up
centres, regardless of diseases everity. Furthermore,
patients with hearing loss should be further evaluated
with advanced hearing tests.
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Oz

Amacg

Plateletkrit (PCT) ve ortalama trombosit hacmi (MPV),
cesitli sistemik ve inflamatuar bozukluklarla iligkili
onemli trombosit gdstergeleridir. Bu ¢alismanin ama-
c1, oncelikle saglikli popilasyonda normal PCT ara-
liklarinin belirlenmesi ve ikincil olarak kan gruplari ile
PCT ve MPV arasindaki olasi baglantinin degerlendi-
rilmesidir.

Gerec¢ ve Yontem

Calisma icin, 2011’den 2021’e kadar, retrospektif ola-
rak, bin bes yiiz saglikh birey secildi. Hemoglobin, he-
matokrit, ortalama alyuvar hacmi, I6kosit sayisl, 16ko-
sit farkliliklari, MPV, PCT ve trombosit sayilar analiz
edildi.

Bulgular

1082 denekte ortalama PCT 0,20+0,04 % (min 0,11-
maks 0,46 %) ve ortalama MPV 8,41+0,92 fL (min
6,20-maks 11,90 fL) idi. Calisma grubunun ortalama
PCT, MPV ve trombosit diizeyleri kadinlarda erkekle-
re gore anlamh derecede yilksek bulundu (p<0,001).
PCT ve trombosit sayilar yasla ters orantiliydi ve or-

talama PCT 18-40 yas grubunda, 41-60 yas grubuna
gore anlamli derecede yuksekti (p=0,021). ABO grup-
lari ile trombosit indeksleri arasinda iliski yoktu. Kan
gruplari Rh durumlarina gore ayrildiginda; Rh pozitif
olan deneklerin ortalama PCT ve trombosit sayisinin
Rh negatif olanlara goére anlamli derecede yuksek ol-
dugu bulundu (p=0,003 ve p=0,006).

Sonug

Ortalama PCT 0,20 % idi. Kadinlarda PCT ve trombo-
sit sayilar erkeklere gére anlamh derecede yuksekti
ve bu degerler, Ulkemizdeki diger calismalara gore
anlamli derecede dustktu. ABO gruplari ile trombo-
sit indeksleri arasinda iliski yoktu. PCT ve trombosit
sayilari, Rh negatif olanlara kiyasla Rh pozitif calisma
deneklerinde 6nemli dlglide daha yiksekti.

Anahtar Kelimeler: Kan Gruplari, MPV, Plateletkrit,
Rh faktori

Abstract
Objective

Plateletcrit (PCT) and mean platelet volume (MPV)
are important platelet indices that are associated
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with various systemic and inflammatory disorders.
The aims of this study are, first to determine normal
ranges of PCT in a healthy population and second,
evaluation of the possible link between blood groups
and two platelet indices, PCT and MPV.

Material and Method

One thousand five hundred healthy subjects were
chosen for the study from 2011 to 2021 retrospectively.
Hemoglobin, hematocrit, mean corpuscular volume,
leukocyte count, leukocyte differentials, MPV, PCT
and platelet counts were analysed.

Results

In 1082 subjects, the mean PCT count was 0.20+0.04
% (min 0.11-max 0.46 %) and mean MPV was
8.41+£0.92 fL (min 6.20-max 11.90 fL). The mean
PCT, MPV and platelet counts of the study group were
found to be significantly higher in women than in men
(p<0.001). PCT and platelet counts were inversely

Introduction

Complete blood cell count is an effective tool in
screening for various hematologic disorders. Platelet
count is a part of complete blood count and platelets
which are originated from megakaryocytes delivered
from bone marrow to circulation and have various
roles on normal physiology including coagulation and
inflammation. Mean platelet volume (MPV) which
reflects the size of platelets, is a marker of platelet
activation and has been used to discriminate bone
marrow hyperproduction and/or peripheral destruction
of platelets from primary production anomalies
or insufficiencies such as aplastic anemia (1, 2).
Plateletcrit (PCT) is a MPV plus platelet count bound
platelet index, which is usually linked to inflammatory
disorders and malignancies (3-5). Normal reference
values of plateletcrit have been subject to change
from country to country since racial as well as regional
factors such as platelet disorders that are linked to
a specific race or altitude changes (2, 6-8). So, it is
important for every country to study and report normal
ranges for PCT levels to reach better conclusions
about studies about PCT.

ABO and Rh blood groups are the most widely used
grouping system that discriminates blood groups from
each other, and compatibility tests usually uses these
two systems worldwide. ABO grouping system differs
erythrocytes whether they contain A, B, both A and B
or none of these proteins (O) whereas, Rh grouping
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related to age and mean PCT was significantly
higher in 18-40 than 41-60 age group (p=0.021).
There was no association between ABO groups and
platelet indices. When blood groups were separated
according to their Rh status; it was found that subjects
who were Rh positive had a significantly higher mean
PCT and platelet count than Rh negatives (p=0.003
and p=0.006).

Conclusion

Mean PCT was 0.20 %. Women had significantly
higher PCT, and platelet counts compared to men
and these counts were significantly lower compared to
other studies in our country. There was no association
between ABO groups and platelet indices. PCT and
platelet counts were significantly higher in Rh positive
study subjects compared to Rh negatives.

Keywords: Blood Groups, MPV, Plateletcrit, Rh
factor

system defines erythrocytes which express Rh factor
on membrane as Rh positive and erythrocytes that
do not express the protein as Rh negative. Rh factor
is a protein which is found at first on membrane of
Rhesus Maccacus monkey erythrocytes and it has
been estimated that approximately 87.3% of humans
are Rh positive in Turkiye (9). ABO and Rh groups
have been linked to various inflammatory, infectious,
and malignant disorders (10-12). PCT and MPV have
also been linked to inflammatory state but there have
been few studies evaluating the relationship between
blood groups and platelet indices (13). The aims of
this study are, first determining normal ranges of
PCT in healthy population and second evaluation of
possible link between blood groups and two platelet
indices, PCT and MPV.

Material and Method

The complete blood count data, blood groups, age,
and gender of one thousand five hundred healthy
subjects were retrospectively recorded from data-
processing unit of Hospital of Sileyman Demirel
University. The healthy study group was collected
from blood donors who were admitted to Blood Centre
of Sileyman Demirel University Hospital from 2011
to 2021 and individuals who had no health problems
and were admitted to Department of Family Medicine
outpatient clinic for routine control from 2019 to 2021.
The individuals who had no systemic disease and
drug usage were included in this study. All the data of



study subjects were checked for any health problems
and those who had systemic diseases, drug usage
or had insufficient personal health data for evaluating
his/her state of health were excluded from the study.
Individuals who had nutritional (iron deficiency anemia,
megaloblastic anemia), clonal anemia (hematological
malignancy) or hemoglobinopathy (thalassemia
minor) were also excluded from the study (Figure 1).
Hemoglobin, hematocrit, mean corpuscular volume,
leukocyte count, leukocyte differentials, platelet count
and MPV count were recorded from complete blood
count. PCT was calculated by using MPV x Platelet
count/10000 formula. ABO and Rh blood groups of
the study group were recorded. Our research is a
cross-sectional analytical study and was completed in
6 months.

1500 individuals totally admitted
January 2010 - January 2021

Excluded 418
patients
; |
112 patients' records
were missing 1.08? l.nealthy
information | individuals
| 42 patients had
thalassemia minor
264 patients had
iron deficiency
anemia
Figure 1

Number of individuals admitted

Conformity of continuous variables to normal
distribution was examined using visual (histogram
and probability graphs) and analytical methods
( Kolmogorov - Smirnov / Shapiro - Wilk tests ).
Descriptive statistics were given with number,
percentage, mean, median, standard deviation and
95% confidence interval. ANOVA test was used to
compare independent groups with more than two
normal distributions. Student's t-Test was used for the
comparison of normally distributed variables between
two independent groups. Canonical Correlation
Analysis was performed in order to determine the
relationship between PCT, PLT and MPV values of
the whole group and other hemogram parameters,
to determine whether there is a correlation and to
determine the variables that affect this correlation
at the highest level. The first data set contains
independent variables (WBC, RBC, MCV, RDW,
RDW.SD, HCT and HGB), while the second data set

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

includes dependent variables (PCT, PLT, MPV). The
relationship between the variables was determined
by Pearson correlation analysis. SPSS for Windows
version 26.0 package program was used for statistical
analysis and p<0.05 was considered statistically
significant.

Informed consent was taken from all volunteers.
The approval of the Ethics Committee of the Faculty
of Medicine of Sileyman Demirel University dated
27.05.2021 and numbered 213 was obtained for the
study.

Results

The data of 1500 subjects were analysed retrospectively
and after evaluation and retraction of 418 patients
due to insufficient data, iron deficiency anemia and
thalassemia minor, 1082 patients were included in the
study. The mean age of the study group was 35.9+10.1
(min 18-max 76) and 28.6% of the patients were female.
The mean, median, standard deviation and expected
values of the hemoglobin (HGB), hematocrit (HCT),
mean corpuscular volume (MCV), leukocyte count
(WBC), leukocyte distribution (neutrophil, lymphocyte,
monocytes, eosinophil absolute values), mean platelet
volume (MPV), red cell distribution width (RDW) values
at the 95% confidence interval were presented in Table
1. The mean PCT count was 0.20+0.04% (min 0.11-
max 0.46 %) and the mean MPV was 8.41+0.92 fL
(min 6.20-max 11.90 fL).

In the second phase of the study, it was examined
whether there were any variations of PCT, platelet
counts and MPV related to blood group, age, and
gender. The mean PCT, MPV and platelet counts
were found to be significantly higher in women than in
men (p<0.001). The patients were grouped according
to age as 18-40 years old, 41-60 years old and 61-76
years old. When the PCT, MPV and platelet counts of
the research group were examined according to age,
it was observed that the PCT and platelet counts were
inversely related to age. PCT averages were found to
be significantly higher in the 18-40 age group than in
the 41-60 age group (p=0.021; Table 2).

The blood group of 833 subjects were retrospectively
collected and then changes in MPV and PCT count
according to the blood groups of the study subjects
were analysed. There was no difference of MPV and
PCT according to blood groups. When blood groups
were separated according to their Rh status it was
found that subjects who were Rh positive had a
significantly higher mean PCT and platelet count than
Rh negatives (p=0.003 and p=0.006, Table 3).
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Table 1 Descriptive Statistics of Hemogram Data

Parameters Min Max Mean Median SD 95 % CI
Age (year) 18.0 76.0 35.9 36.0 10.1 35.27-36.47
PCT (%) 0.1139 0.4592 0.2029 0.1980 0.0370 0.2007-0.2051
PLT (%) 142.00 656.00 243.22 237.00 48.51 240.33-246.11
MPV (fL) 6.20 11.90 8.41 8.30 0.92 8.36-8.46
HCT (%) 34.30 54.10 44.60 44.30 3.50 44.39-44.81
HGB (g/dl) 12.00 18.40 15.27 15.20 1.33 15.20-15.35
MCV (fL) 62.10 98.50 86.09 85.80 4.43 85.83-86.35
MCH (pg) 19.30 36.70 29.49 29.50 1.83 29.38-29.60
MCHC(g/dI) 28.80 39.20 34.26 34.20 0.89 34.20-34.31
RDW (%) 11.80 21.10 13.54 13.50 0.83 13.49-13.59
RDW-SD (fL) 32.40 53.80 40.47 40.58 2.27 40.34-40.61
WBC (Wmm?3) 4.00 10.70 7.33 7.30 1.45 7.24-7.42
NE (10%/mm?3) 0.60 43.00 4.26 4.20 1.61 4.17-4.36
LY (103/mm?) 0.50 5.30 2.33 2.31 0.60 2.29-2.36
MO(103/mm?) 0.10 5.10 0.57 0.57 0.22 0.55-0.58
EO (103/mm3) 0.00 1.40 0.17 0.17 0.12 0.17-0.18
NRBC (%) 0.00 0.25 0.008 0.010 0.015 0.007-0.009
RBC (W/mm?3) 0.00 6.71 1.72 0.10 2.21 1.59-1.85

PCT: Plateletcrit, PLT: Platelet, MPV: Mean Platelet Volume, HCT: Hematocrit, HGB: Hemoglobin, MCV: Mean Corpuscular
Volume, MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, RDW: Red Cell
Distribution Width, RDW-SD: Red Cell Distribution Width-Standard Derivation, WBC: White Blood Cell, Ne: Neutrophil, LY:
Lymphocyte, Mo: Monocyte, Eo: Eosinophil, RBC: Red Blood Cell, NRBC: Nucleated Red Blood Cell

Distribution of PCT, PLT and MPV by Age and Gender

PCT PLT MPV

N (%) | Mean SD Mean SD Mean SD
Gender* F 310 (%28.6) 0.2224 0.0410 259.27 58.93 8.69 0.98
M 772 (%71.4) | 0.1951 0.0321 236.78 41.98 8.30 0.80

p <0.001 <0.001 <0.001
18-40 743(%68.6) | 0.2045 0.0375 245.88 49.69 8.39 0.87
Age ** 41-60 324 (%29.9) 0.1999 0.0357 237.80 45.60 8.47 0.88
61-76 15 (%1.5) 0.1889 0.0309 228.40 39.55 8.34 1.03

p ‘ 0.061 0.021 *** 0.302

TOTAL ‘ 1082 (%100) ‘

In the analysis of variables; *independent groups T-test; ** Anova test performed.
***The difference in post-hoc tests is between 18-49 and 41-60 groups. F:female ; M:Male; PCT: Plateletcrit ; PLT: Platelet;
MPV: Mean Platelet Volume
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Distribution of PCT, PLT and MPV by Blood Type

‘ PCT PLT MPV
‘ N (%) Mean SD Mean SD Mean SD
Blood 0 256 (%30.7) 0.2018 0.0381 242.75 51.74 8.38 0.83
A 392 (%47.1) 0.2025 0.0347 245.63 4511 8.30 0.78
AB 75 (%9.0) 0.2076 | 0.0339 251.21 45.76 8.34 0.93
group** B 110 (%13.2) 0.1951 | 0.0359 235.63 43.20 8.33 0.89
p 0.113 0.118 0.692
Rh RH- 128 (%15.4) 0.1931 0.0327 233.38 45.53 8.34 0.78
group* RH+ 705 (%84.6) 0.2034 | 0.0363 245.84 47.22 8.33 0.84
p 0.003 0.006 0.866
TOTAL 833 (%100)
In the analysis of variables; *independent groups T-test; ** Anova test performed. PCT: Plateletcrit,
PLT: Platelet, MPV: Mean Platelet Volume
Canonical Correlation Coefficients and Significance Tests
Root No Correlation Eigenvalue Wilks L. F p
1 0.416 0.209 0.781 13.199 <0.001
2 0.223 0.052 0.944 5.254 <0.001
3 0.083 0.007 0.993 1.480 0.194
Correlations Between Dependent Independent Variables
PCT(r) PLT(r) MPV(r)
wBC 0.20*** 0.19%** -0.03
RBC 0.07* -0.02 0.18***
MCvV -0.07* -0.05 -0.02
RDW 0.15%** 0.10** 0.07**
RDW.SD 0.11** 0.06* 0.09%**
HCT -0.28*** -0.19%** -0.14***
HGB -0.29*** -0.19%** -0.16***

*p<0.05; **p<0.01; ***p<0.001. r:Pearson correlation coefficient.

As a result of Canonical Correlation and Wilk's
Lambda analysis, three canonical function
correlations were obtained, model one and two were
found to be statistically significant. Wilk's Lambda
(A) value indicates the variance that the model does
not explain, while 1-A value indicates the degree of

influence of the model (14). It was found that the first
model proposed in this study explained 22% of the
relationships between the two sets (Table 4).

When the correlation values and significance between
the dependent and independent variables are
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examined; were observed to have weak correlation
values, the results are shown in Table 5.

Standardized Canonical coefficients showing the
contribution of the original variables in the related
variable set in the formation of canonical variables
are shown in Table 6. The variables that contributed
the most to the first canonical variable were MPV and
HGB. The variables that contributed the most to the

Plateletcrit and Blood Groups in Turkish Population

second canonical variable were PCT and RDW.SD.

When the canonical loads in the independent set
(Set 1) were examined, HGB made the greatest
contribution to the firstindependent canonical variable,
followed by HCT. RBC made the largest contribution
to the second independent canonical variant. When
the canonical loads in the dependent set (Set 2) were
examined, PCT made the greatest contribution to the

Standardized Canonical Coefficients for Variables

Variable 1 2 3
WBC -0.566 -0.542 -0.027
RBC -0.212 0.653 0.172
Set1 Mcv 0.533 -0.922 2.519
RDW 0.527 -1.239 2.773
RDW.SD -0.707 1.281 -2.120
HGB 0.805 -1.265 0.312
HCT -0.025 1.426 -0.353
PCT -0.406 -2.924 -1.777
Set 2 PLT -0.527 2.662 8.504
MPV -0.608 2.274 4.078

PCT: Plateletcrit, PLT: Platelet, MPV: Mean Platelet Volume, HCT: Hematocrit, HGB: Hemoglobin,

MCV: Mean Corpuscular Volume, RDW: Red Cell Distribution Width, RDW-SD: Red Cell Distribution Width-Standard Derivation,

WBC: White Blood Cell, RBC: Red Blood Cell

Table 7 Canonical Loadings for Variables

Variable 1 2 3
WBC 0.403 0.556 0.080
RBC 0.305 -0.672 -0.172
— MCV -0.163 -0.127 -0.379
RDW 0.373 -0.016 -0.314
RDW.SD 0.321 -0.220 -0.395
HGB -0.756 0.116 0.122
HCT -0.727 0.022 0.055
PCT 0.941 0.335 -0.046
Set 2 PLT 0.639 0.708 -0.300
MPV 0.461 -0.838 0.291

PCT: Plateletcrit, PLT: Platelet, MPV: Mean Platelet Volume, HCT: Hematocrit, HGB: Hemoglobin, MCV: Mean Corpuscular

Volume, RDW: Red Cell Distribution Width, RDW-SD: Red Cell Distribution Width-Standard Derivation, WBC: White Blood Cell,

RBC: Red Blood Cell
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Set 1 by self Set 1 by set 2 Set 2 by self Set 2 by set 1
0.232 0.040 0.503 0.087
0.120 0.006 0.439 0.022
0.065 0.000 0.059 0.000

first independent canonical variable, while MPV made
the greatest contribution to the second independent
canonical variable (Table 7)

The lastly examined redundancy index is presented in
Table 8. The portion explained by the firstindependent
canonical variables in the dependent set was found to
be 8.7%.

Discussion

Reference levels for hematologic indices were usually
referred from western countries, but it is important
for every nation to evaluate the normal ranges for
whole blood count indices as genetic, biologic, and
environmental differences were observed in many
studies. For example, it was found that platelet counts
of African populations were significantly lower than
western values and an Iranian study showed that
platelet counts of subjects were slightly higher than
Africans but also; slightly lower than Europeans
(8, 15). Environmental factors directly affect blood
indices; low platelet count was thought to be related
to chronic malaria parasitemia which was a common
infestation in Africa. PCT, a platelet bound index,
could also be affected by platelet count changes. Age
and gender also affected PCT counts. Giovanetti et al
had found that PCT counts were elevated in women
and PCT was significantly affected by age (6). This
was explained by high platelet counts in women
compared to men. Also, a slightly positive correlation
was also found between age and PCT. PCT has been
slightly increased till age 50 in women (6).

Based on these variations, studies focused on
reference ranges for PCT in many countries. Mean
PCT was found as 0.24% in Thailand, 0.23% in India
0.22% in Iran and 0.27% in Egypt (2, 7, 8, 16). Also,
in some studies, significant differences were found
for PCT which was calculated for men and women
separately. Boshnak NH, Ali et al and Adibi et al had
found PCT as 0.26%, 0.21%, 0.26% and 0.28%,
0.23%, 0.28% for men and women respectively (8,
16, 17). Giovanetti et al had showed more remarkable

results; PCT was 0.24% and 0.28% for men and
women respectively (6). A Korean study also showed
significant differences in PCT of all genders (18).
Mean PCT in our study was 0.20% and we also found
significant differences between genders; mean PCT
was 0.19% for men; whereas PCT count for women
was 0.22%. These counts were much lower compared
to literature and it also showed the need for data from
every country. Only PCT data we could reach so far
in our country showed that mean PCT was 0.24% for
mean and 0.22% for women (19). These counts were
also higher than our results.

In our study we also found that, besides from PCT,;
MPV and platelet counts of women were significantly
higher than males. Also, PCT levels fell as age
increased in women, albeit insignificantly. Boshnak et
al showed significantly lower PCT over age 52 (16).
Ali et al, did not find significant MPV changes between
gender (17). In contrast, Boshnak et al and Kim et
al found a significant increase in platelet counts,
MPV and PCT in women (16, 18). Our findings were
compatible with literature; minor differences might be
due to racial or environmental changes.

There are few studies evaluating the normal range of
complete blood count intervals in Turkey. Kabasakal
et al had found that PCT and platelet counts were
significantly higher in women compared to men, MPV
was also found to be significantly higher in women in
our study (19). Alper et al evaluated whether there
was any difference in MPV, and platelet counts of
patients with previous acute coronary syndrome
and found that MPV counts of patients who lived in
Erzurum (altitude 1890 meters) were higher than
patients living in Istanbul (altitude 40 meters) (8, 9,
20). Therefore, MPV (and PCT) counts could also
be affected in Isparta, a city at 1080 meters above
sea level. Tekkesin et al found significant differences
most notably in platelets and leukocyte counts in city
of Istanbul which was 40 meters above sea level
compared to other studies in Turkey (21). In contrast,
Kaya et al, evaluated the normal hematologic
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reference intervals in city of Erzurum with an altitude
of 1890 meters and they did not find significant
difference related to high altitude compared to studies
based on sea level findings (22). Of note, none of
these two studies had evaluated MPV counts. The
only multi-centre study to the reference intervals of
hemogram values in Turkey found no altitude related
significant changes in platelet count and MPV (23). In
our study, MPV count was found to be 8.44 fL, similar
to levels in Istanbul. Based on these studies, it can be
concluded that, the altitude in Isparta might have no
effect on MPV and PCT. In any way, our study may
add valuable information about reference intervals for
MPV and PCT in Turkey.

We evaluated and found that although there was no
association between ABO groups and PCT, a definite
and significant high PCT was shown in Rh positive
study subjects. This could be attributable to many
reasons. We showed that, Rh positive subjects had
also significantly higher platelet counts compared to
Rh negatives. PCT is a platelet bound index; changes
in platelet counts should directly affect PCT. Second,
the major difference between the Rh positive and
negative subjects was the expression of D antigen on
erythrocyte surface of positive ones (24). Only 4-7%
of human platelets express ABO group antigens and
normally, platelets do not express RhD antigen but, it
was shown that platelets could carry small fragments
of red blood cells (24, 25). Thiabault et al, have shown
that platelet concentrates had carried significant
amount of red blood cells and their particles (26). ABO
groups were found to be significantly related to platelet
function; O group were found to have significant
fewer thrombotic attacks and lower expression of von
Willebrand Factor antigen compared to other blood
groups (27). Although we did not find any relationship
between MPV-PCT and ABO groups in this study, we
could speculate that, RhD antigen expression could
somehow be related to increased platelet reactivity
and/or count in association with ABO blood group
as PCT was associated with platelet reactivity (28).
A third possibility was that the naturally low number
of Rh-negative study groups affected the results; in
fact, at about 0.5-15% of humans do not express RhD
antigen on red blood cells (29, 30). Salduz et al found
that 85.8% of blood donors were Rh positive and
14.2% were Rh negative in Istanbul, Turkey (31). We
found that 15.3% of our study group were Rh negative
and this finding was compatible with literature.

We could only reach one study evaluating the
association of ABO groups and MPV. Celik et al
found that study subjects with blood group O and A
had significantly low MPV and platelet distribution

321

Plateletcrit and Blood Groups in Turkish Population

width counts compared to group B and AB (13). With
a much larger study group (833 versus 301 healthy
subjects) we did not reach the same conclusion in our
study.

Our study group was small compared to some larger
ones in literature and also retrospective design of
the study was another limitation of the study. The
advantages of this study were the evaluation of the
blood groups and PCT for the first time in literature
and the significant relationship between PCT and Rh
blood group was also shown for the first time so, the
study should add valuable information to literature.

In conclusion, we found that mean PCT was 0.20%
and women had significantly high PCT, and platelet
counts compared to men and these counts were
significantly lower compared to other studies in our
country. PCT and platelet counts were significantly
higher in Rh positive study subjects compared to Rh
negatives. There was no association between ABO
groups and platelet indices. More studies are needed
to evaluate the possible association of Rh blood group
and platelet indices.
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Amacg

Organ nakli sonrasi mezenkimal kok hicrelerin (MKH)
immunosupresif ilaglarla birlikte kullanimi klinik uy-
gulamalarda dikkat c¢ekici hale gelmektedir. Bununla
birlikte, ilaclar MKH'leri olumsuz ydnde etkilemekte-
dir. Antioksidan bir molekul olan ursodeoksikolik asit
(UDKA) bu etkileri tersine cevirebilecektir. Bu calis-
manin amaci, sirolimus ve UDKA'nin bireysel ve kom-
binasyon olarak uygulanmasinin insan yag dokusu
kaynakli MKH'ler (YDKMKH) uzerindeki etkilerinin
incelenmesidir.

Gerec¢ ve Yontem

Etken maddelerin sitotoksik etkileri zamana ve doza
bagli WST-1 testi ile degerlendirildi. Kombinasyon
etkileri, izobologram analizi kullanilarak belirlendi.
Apoptoz ve hiicre dénglsiniin degerlendiriimesi icin
Muse hicre analizori kullanildi. Oksidatif stress belir-
teclerinin degisimi biyokimyasal yontemle 6lculda.

Bulgular

Sirolimusun IC50 dozu 48. saatte 18.58uM olarak
belirlendi. UDKA uygulanan doz araliginda sitotoksik
etki belirlenmedigi icin apoptoz, hiicre donguisu ve
oksidatif stres indikator analizlerine 100 uM givenli
doz ile devam edildi. Sirolimusun, apoptozu tesvik et-
tigi ve hticre proliferasyonunu inhibe ettigi belirlendi.
UDKA'nin antioksidan 6zelligi ile sirolimusun YDKM-
KH'ler Uzerindeki apoptotik ve antiproliferatif etkilerini
azalttigi belirlendi.

Sonug

Organ ve doku transplantasyonu sonrasi immunosup-
resif tedavi ile kombinasyon halinde UDKA tedavisinin
YDKMKH'ler izerinde olumlu etkileri olabilecektir.

Anahtar Kelimeler: insan yag dokusu kaynakli me-
zenkimal kok hucreler; Oksidatif stres; Sirolimus; Ur-
sodeoksikolik asit
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Abstract

Objective

The usage of mesenchymal stem cells (MSC) with
immunosuppressive drugs after organ transplantation
is becoming remarkable in clinical applications.
However, the drugs negatively affect MSCs.
Ursodeoxycholic acid (UDCA), which is an antioxidant
molecule, may reverse these effects. The study aims
that to determine the effects of sirolimus and UDCA
on human adipose tissue-derived MSCs (ADMSCSs)
individually and in combination.

Material and Method

The cytotoxicity of the agents was evaluated by
WST-1 test in time and dose-dependent manner.
The combinational effects were determined using
isobologram analysis. Muse cell analyzer was used for
the evaluation of apoptosis and cell cycle. Oxidative
stress markers were measured by biochemical methods.

Introduction

Organ failure that needs transplantation is one of
the most important health problems. Although not in
autologous transplantation, allogenic grafts may be
rejected by the immune system after transplantation (1,
2). Immunosuppressive agents are used to preventing
organ rejection in the allogenic transplantation process
(3). Sirolimus (rapamycin) which is a macrolide
lactone produced by Streptomyces hygroscopicus,
is an immunosuppressive agent. It demonstrates its
immunosuppressive effect by blocking the IL2 which
plays a key role in immune response, synthesized
from T cells. Sirolimus binds to the specific intracellular
receptor, FKBP1A, and inhibits the function of the
mMTOR pathway (3, 4). MSCs are used in regenerative
medicine and tissue repair and they synthesize a large
number of cytokines, chemokines, enzymes, and
extracellular matrix proteins, to regulate the immune
system. The combined usage of mesenchymal stem
cells (MSCs) with the immunosuppressive agents
to reduce the side effects of the drugs is one of the
novel promising strategies (5 — 7). Ursodeoxycholic
acid (UDCA) which is a macro cyclic lactone obtained
by drying the bile acid of the Chinese Black Bear, is
used for the treatment of diseases of liver, kidney,
and gallstones. It is also used to prevent hepatic
complications in allogenic stem cell transplants (8).
UDCA has anti-inflammatory and immunomodulatory
properties and it provides resistance against oxidative
stress in vitro and in vivo (9). There is no study that
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Results

IC50 dose of sirolimus was determined as 18.58uM
in the 48th hour. Because no cytotoxic effect was
observed at the studied doses of UDCA, the apoptosis,
cell cycle, and oxidative stress indicator analyses
were continued with a safe dose of 100 uM. Sirolimus
promoted apoptosis and inhibited cell proliferation.
It was determined that UDCA reduced the apoptotic
and anti-proliferative effects of sirolimus on ADMSCs
with its anti-oxidant property.

Conclusion

The UDCA treatment in combination with
immunosuppressive therapy after organ and tissue
transplantation may have positive effects on ADMSCs.

Keywords: Human adipose tissue-derived mesen-
chymal stem cells; Oxidative stress; Sirolimus;
Ursodeoxycholic acid

includes the effects of UDCA on human adipose
tissue-derived MSCs (ADMSCs). The study aims
to determine the potential effects of UDCA on the
sirolimus-treated ADMSCs.

Material and Method

Stem Cell Cultivation

The fifth passage ADMSCs (Cat No: SCCO038,
Millipore, Merck) was cultured via 2% FBS-including
RPMI 1640 medium in a cell culture incubator at
37°C, 95% humidity, and 5% CO,. Light and inverted
microscopes, trypan blue dye used for culture
follow-up. The cell cultivating and experiments were
performed in an UV laminar airflow cabinet (ESCO
Class Il, Biological Safety Cabinets).

Preparation of Active Substances

Sirolimus (Rapamycin from Streptomyces hygros-
copicus =95%; Sigma, Cat.No: R0395-1MG, MW:
914.17 g/mol) and UDCA (Ursodeoxycholic acid
>99%; Sigma, Cat.No:U5127-1G, MW: 392.57 g/mol)
were dissolved in DMSO (Merck, Cat.No: 276855)
and absolute ethanol (Merck, Cat.N0:1009831000) to
adjust the final concentrations of 25mM, respectively.

Cytotoxicity and Combination Assays

The cytotoxic effects of the sirolimus and UDCA
on ADMSCs were determined in time and dose-
dependent manner by WST-1 test (Merck, Cat. No:
5015944001). The cells were seeded into 96-well



plate 5x104 cells/ well/ 100 pl medium concentration
for 24 h. The medium was removed after the 24 h
incubation period. Sirolimus and UDCA were added
to wells at the dose range of 1 nM-100 mM and
treated cells were incubated for 24, 48, and 72 h.
Untreated cells used as the control group. Ten pl of
WST-1 solution was added to the wells at the end of
each time period and tetrozolium-formazan turnover
was quantitated by Multiskan FC microplate reader at
450- and 620 nm. The IC50 values of sirolimus and
UDCA to ADMSCs were calculated using CalcuSyn
2.0 (Biosoft) software. To determine the potential
combinational effects of sirolimus and UDCA on
ADMSCs as synergistic, additive and antagonistic,
isobologram analysis was performed. Cells were
seeded as in cytotoxicity experiments and evaluated
with WST-1 assay after the treatment of active
substance at the time and dose determined in the
cytotoxicity experiment.

Apoptosis Assay

Annexin V & Dead Cell Kit (Merck, Cat.No: 637362)
and Muse Cell Analyzer (Millipore, Merck) were used
to determine the apoptotic effects of the sirolimus
and UDCA. The cells were seeded into 6-well plate
1x105 cells/ well/ 3 ml medium concentrations for 24
h. The medium was removed after the 24 h incubation
period. Sirolimus and UDCA were added to wells at
the dose range of 1 nM-100 mM and treated cells were
incubated for 48h. Untreated cells used as the control
group. After the incubation period apoptosis assay
was performed the manufacturer’s instructions. With
Muse cell analyzer, dead cell percentage, apoptosis/
dead cell percentage, early apoptosis percentage,
live percent cell results were obtained. Continuous
variables; mean, standard deviation and error,
minimum and maximum values, and 95% confidence
intervals for averages are presented. Firstly, 2x2
factorial ANOVA was applied. However, since the
interaction between the two factors was significant,
four groups were created and one-way analysis of
variance was applied. For binary analysis of the
groups after multiple comparisons Dunnett T3 method
was used. All hypothesis controls were carried out at
the significance level of 0.05.

Cell Cycle Tests

To determine the effects of sirolimus, UDCA and the
combination on cell cycle of the ADMSCs, Muse Cell
Cycle kit (Millipore, Cat. No: MCH100106) based onthe
PI1 binding florescent correlation to chromosomal DNA
density was used. The cells were seeded into 6-well
plate 1x105 cells/ well/ 3ml medium concentration
for 24 h. The medium was removed after the 24 h
incubation period. Following the cells were treated with
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sirolimus, UDCA and the combination. Untreated cells
used as the control group. After the 96 h incubation
period, the supernatant was discarded, cells washed
with PBS and trypsinized. After the washing with PBS,
200 pl cold 70% ethanol was added to each group
and incubated at -200C for 3h at dark. After washing
with PBS, 200 ul MuseCell Cycle Solution was added
to each group and incubated at room temperature for
30 min at dark. After the incubation period, Muse Cell
Analyzer was used for analysis.

Oxidative Stress Marker Assays

The effect of the sirolimus, UDCA, and the combination
on the lipid peroxidation (MDA), superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GPX)
activities oxidative stress markers of ADMSCs was
determined using the MDA Assay Kit (BioVision, Cat.
No: K739-100), GPX Activity Colorimetric Assay Kit
(BioVision, Cat. No: K762-100), CAT Colorimetric/
Fluorometric Assay Kit (BioVision, Cat. No: K773-
100), and SOD Activity Assay Kit (BioVision, Cat.
No: K335-100), according to the manufacturer's
instructions respectively. The oxidative stress marker
assay results were evaluated by IBM SPSS 20.00
Statistics (Statistical Package for Social Sciences) by
one-way analysis of variance and Bonferroni methods
at 95% confidential interval.

Results

Sirolimus has a cytotoxic effect on ADMSCs but
not ursodeoxycholic acid

Although IC, dose of sirolimus was calculated as
18.59uM on 48" h (R?=0.97, p<0.05), the cytotoxic
effect of UDCA was not determined up to 100uM on
241 48" and 72ndh incubation periods on ADMSCs
(Figure 1 and 2). Because UDCA was not shown a
cytotoxic effect, isobologram analysis was performed
the combinations which include different ratios
of sirolimus (10- 100uM) with a constant UDCA
concentration (100 pM) on 48".The combination
did not show an effect as synergistic, additive or
antagonistic and IC50 dose of the sirolimus was also
calculated as 18.51 uM (R2=0.98, p<0.05) on 48" h in
combination with UDCA (Figure 3).

Ursodeoxycholic acid alleviates the apoptotic ef-
fect of sirolimus on ADMSCs

Dead and live cell percentage were determined as
1.03% and 98.97% in the control group, respectively.
Similarly, these ratios were 2.59% and 97.41% in
UDCA group. In the sirolimus group, the rate of early
apoptosis was 7.69%, the rate of late apoptosis
was 4.31%, dead cell 8.10% and live cell 79.90%.
In the sirolimus and UDCA combination results, it
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Figure 5
Immunofluorescence imaging with annexin V.
A.Control group. B.UDCA group C.Sirolimus group.
D. Combination group. Bar scale=50uM.

was determined that the rates of early apoptosis,
late apoptosis, and dead cells decreased to 3.90%,
1.34%, and 7.81%, respectively, and the percentage
of living cells increased to 86.95% (Figure 4 and 5;
Table 1).

Ursodeoxycholic acid improves the mitotic acti-
vity which is reduced by the sirolimus

The G2/M phase percentages which indicate the
mitotic activity, in the control and UDCA group were
determined as 19.3% and 18.9%, respectively. In the
sirolimus group, this ratio decreased to 15.9%. In the
combined group G2/M phase was increased to 21.5%,
thusly the mitotic activity reduction was reversed by
the UDCA in the combination (Figure 6).

Oxidative stress indicators

MDA level is significant between UDCA-combination
group (p<0.001). Not all differences between other
binary groups are statistically significant. Between
control-UDCA groups GSH level is not statistically
significant (p=0.085). All other binary groups are
significant (p<0.001). CAT level is significant
between control-UDCA, control-combination, UDCA-
sirolimus, and UDCA-combination groups (p<0.001).
All differences between other binary groups are not
statistically significant. All of the binary differences
between all groups are statistically significant (p
<0.001) in SOD levels [Table 2].

Discussion

To reduce graft rejection which is the most important
challenge in the organ transplantation process,
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Figure 6
Cell cycle results of control, sirolimus, UDCA
and the combination groups.

researches have focused on immunosuppressive
agents application (10). Sirolimus which is a well-
known immunosuppressor suppresses the immune
system by blocking the /L2 synthesized from T cells
and prevents the function of the mTOR pathway
(11, 12). Because immunosuppressive drugs
are associated with toxicity, different doses and
combinations are frequently applied in treatment
processes (13). Unlike its analogue tacrolimus,
sirolimus does not inhibit calcineurin, therefore it does
not have an acute nephrotoxic profile of calcineurin
inhibitors  (10). Although initially the positive
effects were observed in patients whose other
immunosuppressive agent therapy was replaced
with sirolimus, it was later revealed that sirolimus
may be associated with in vitro cytotoxicity, delayed
graft function, potentiated nephrotoxicity (14-17). To
reduce the side effects of immunosuppressive drugs,
MSCs attracted the attention of researchers with their
immunomodulatory properties and migration abilities
(18). Then a new period has started with treatments
which includes the combinationally use of MSCs
with immunosuppressive agents in organ transplants
(19). At this point, the interaction between the
immunosuppressive agents and MSCs has become
an important topic that needs to be illuminated. In
this study, the effects of the sirolimus on adipose
tissue-derived MSCs (ADMSCs) and the potential
effects of UDCA whose antioxidative properties are
known, on sirolimus-related toxicity were evaluated.
In a study of Buron et al. bone marrow-derived
MSC (BMSC) and five immunosuppressive drugs
(cyclosporine, tacrolimus, sirolimus, mycophenolic
acid, dexamethasone) interactions evaluated. BMSC
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Table 1 Percentage of dead cells statistical graph

MultipleComparisons
Bonferroni
DependentVariable MeanDifference Lf\:vtr::::\ d Uppesrigbun d 95% Confidencelnterval
UDCA -1,545000° 0,042131 0,000 -1,74938 -1,34062
Control Sirolimus -7,025000" 0,042131 0,000 -7,22938 -6,82062
Combination -6,760000 0,042131 0,000 -6,96438 -6,55562
oy Control 1,545000" 0,042131 0,000 1,34062 1,74938
% UDCA Sirolimus -5,480000° 0,042131 0,000 -5,68438 -5,27562
g Combination -5,215000" 0,042131 0,000 -5,41938 -5,01062
% Control 7,025000 0,042131 0,000 6,82062 7,22938
§ Sirolimus UDCA 5,480000 0,042131 0,000 5,27562 5,68438
8 Combination ,265000° 0,042131 0,020 0,06062 0,46938
Control 6,760000 0,042131 0,000 6,55562 6,96438
Combination UDCA 5,215000 0,042131 0,000 5,01062 5,41938
Sirolimus -,265000 0,042131 0,020 -0,46938 -0,06062
UDCA 0,000000 0,027386 1,000 -0,13285 0,13285
° Control Sirolimus -4,290000° 0,027386 0,000 -4,42285 -4,15715
8 Combination -1,300000° 0,027386 0,000 -1,43285 -1,16715
g Control 0,000000 0,027386 1,000 -0,13285 0,13285
§. UDCA Sirolimus -4,290000° 0,027386 0,000 -4,42285 -4,15715
g Combination -1,300000° 0,027386 0,000 -1,43285 -1,16715
@ Control 4,290000 0,027386 0,000 4,15715 4,42285
é Sirolimus UDCA 4,290000° 0,027386 0,000 4,15715 4,42285
% Combination 2,990000 0,027386 0,000 2,85715 3,12285
% Control 1,300000" 0,027386 0,000 1,16715 1,43285
Combination UDCA 1,300000" 0,027386 0,000 1,16715 1,43285
Sirolimus -2,990000° 0,027386 0,000 -3,12285 -2,85715
UDCA 0,000000 0,061033 1,000 -0,29607 0,29607
Control Sirolimus -7,615000° 0,061033 0,000 -7,91107 -7,31893
g Combination -3,945000° 0,061033 0,000 -4,24107 -3,64893
g Control 0,000000 0,061033 1,000 -0,29607 0,29607
g UDCA Sirolimus -7,615000" 0,061033 0,000 -7,91107 -7,31893
ﬁ Combination -3,945000° 0,061033 0,000 -4,24107 -3,64893
é Control 7,615000 0,061033 0,000 7,31893 7,91107
% Sirolimus UDCA 7,615000 0,061033 0,000 7,31893 7,91107
? Combination 3,670000 0,061033 0,000 3,37393 3,96607
u Control 3,945000 0,061033 0,000 3,64893 4,24107
Combination UDCA 3,945000 0,061033 0,000 3,64893 4,24107
Sirolimus -3,670000° 0,061033 0,000 -3,96607 -3,37393
UDCA 1,545000" 0,096047 0,001 1,07908 2,01092
Control Sirolimus 18,930000° 0,096047 0,000 18,46408 19,39592
Combination 12,005000 0,096047 0,000 11,53908 12,47092
o Control -1,545000° 0,096047 0,001 -2,01092 -1,07908
'E UDCA Sirolimus 17,385000° 0,096047 0,000 16,91908 17,85092
g Combination 10,460000° 0,096047 0,000 9,99408 10,92592
% Control -18,930000° 0,096047 0,000 -19,39592 -18,46408
; Sirolimus UDCA -17,385000" 0,096047 0,000 -17,85092 -16,91908
= Combination -6,925000° 0,096047 0,000 -7,39092 -6,45908
Control -12,005000" 0,096047 0,000 -12,47092 -11,53908
Combination UDCA -10,460000" 0,096047 0,000 -10,92592 -9,99408
Sirolimus 6,925000 0,096047 0,000 6,45908 7,39092
*. The mean difference is significant at the 0.05 level.
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Table 2 MDA, GSH, CAT, and SOD levels statistical graph

MultipleComparisons
Bonferroni
Std. Error Sig.
DependentVariable MeanDifference 95% Confidencelnterval
LowerBound UpperBound

UDCA 0,006014 0,010192 1,000 -0,04343 0,05546

Control Sirolimus -0,033077 0,010192 0,189 -0,08252 0,01636

Combination -,106183" 0,010192 0,003 -0,15562 -0,05674

e Control -0,006014 0,010192 1,000 -0,05546 0,04343

E UDCA Sirolimus -0,039092 0,010192 0,111 -0,08853 0,01035

g Combination -,112197° 0,010192 0,002 -0,16164 -0,06276

£ Control 0,033077 0,010192 0,189 -0,01636 0,08252

é Sirolimus UDCA 0,039092 0,010192 0,111 -0,01035 0,08853

Combination -,073105 0,010192 0,012 -0,12255 -0,02366

Control ,106183" 0,010192 0,003 0,05674 0,15562

Combination UDCA 112197 0,010192 0,002 0,06276 0,16164

Sirolimus ,073105 0,010192 0,012 0,02366 0,12255

UDCA ,057507" 0,009557 0,023 0,01114 0,10387

Control Sirolimus -1,785473" 0,009557 0,000 -1,83184 -1,73911

Combination ,385016" 0,009557 0,000 0,33865 0,43138

Control -,057507" 0,009557 0,023 -0,10387 -0,01114

? UDCA Sirolimus -1,842980° 0,009557 0,000 -1,88934 -1,79662

% Combination ,327509 0,009557 0,000 0,28115 0,37387

< Control 1,785473" 0,009557 0,000 1,73911 1,83184

% Sirolimus UDCA 1,842980° 0,009557 0,000 1,79662 1,88934

Combination 2,170489 0,009557 0,000 2,12413 2,21685

Control -,385016" 0,009557 0,000 -0,43138 -0,33865

Combination UDCA -,327509" 0,009557 0,000 -0,37387 -0,28115

Sirolimus -2,170489 0,009557 0,000 -2,21685 -2,12413

UDCA -4,730556 0,232784 0,000 -5,85979 -3,60132

Control Sirolimus -5,507778" 0,232784 0,000 -6,63702 -4,37854

Combination 1,291112" 0,232784 0,031 0,16187 2,42035

> Control 4,730556" 0,232784 0,000 3,60132 5,85979

:g UDCA Sirolimus -0,777222 0,232784 0,173 -1,90646 0,35202

2 Combination 6,021667" 0,232784 0,000 4,89243 7,15090

§ Control 5,507778" 0,232784 0,000 4,37854 6,63702

g Sirolimus UDCA 0,777222 0,232784 0,173 -0,35202 1,90646

S Combination 6,798889" 0,232784 0,000 5,66965 7,92813

Control -1,291112° 0,232784 0,031 -2,42035 -0,16187

Combination UDCA -6,021667" 0,232784 0,000 -7,15090 -4,89243

Sirolimus -6,798889" 0,232784 0,000 -7,92813 -5,66965

UDCA 7,212500 0,444912 0,001 5,05423 9,37077
Control Sirolimus 134,767500° 0,444912 0,000 132,60923 136,92577

Combination 3,895500 0,444912 0,006 1,73723 6,05377

s Control -7,212500° 0,444912 0,001 -9,37077 -5,05423
5 UDCA Sirolimus 127,555000 0,444912 0,000 125,39673 129,71327

E Combination -3,317000° 0,444912 0,010 -5,47527 -1,15873
E Control -134,767500° 0,444912 0,000 -136,92577 -132,60923
a Sirolimus UDCA -127,555000° 0,444912 0,000 -129,71327 -125,39673
8 Combination -130,872000° 0,444912 0,000 -133,03027 -128,71373

Control -3,895500 0,444912 0,006 -6,05377 -1,73723

Combination UDCA 3,317000 0,444912 0,010 1,15873 5,47527
Sirolimus 130,872000 0,444912 0,000 128,71373 133,03027

*. The mean difference is significant at the 0.05 level.
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were first given to T lymphocyte cells, and then drug
was administered with BMSC. In the experimental
group where sirolimus and BMSC were given
together, the increase in the proliferation of T cells
was evaluated as the negative effect of sirolimus
on the stem cell (17). In another study, it was found
that sirolimus induces adipogenic differentiation, and
this was associated with hyperlipidemia, which is a
side effect of sirolimus (16). There are also studies
showing the use of sirolimus to prevent GVHD after
allogenic stem cell transplants (20, 21). Several
randomized studies with kidney transplantation
have shown that the immunosuppressive regimen
established with the addition of sirolimus is associated
with allograft survival and long-term renal function
after transplantation (21). In these studies, the
relationship between BMSCs and sirolimus with each
other has not been investigated, and this there is a
knowledge gap in the literature, regarding co-effect
of immunosuppressive drugs and MSCs on MSCs.
Considering cell culture studies, in the study of Biray
Avci et al. determined the IC50 doses of sirolimus at
DU145, PC3 and LNCaP cell lines at 72 h as 11.08,
50.80 and 1.25 nM, respectively (22). Hoogduijin et al.
determined that sirolimus causes significant decrease
in MSC viability at a concentration of 50 ng/ml at 7
days incubation periods (16). Although there are
studies on the effects of sirolimus on the viability of
ADMSCs, there is no IC50 value determined in the
literature. In our study, we determined the IC50 dose
of sirolimus on ADMSC as 18.58 uM at 48th h with
WST-1 test.

UDCA is a macrocyclic lactone derived from the bile
acid of the Chinese Black Bear for the first time (8, 23).
In addition to its use in the treatment of diseases such
as liver, kidney, gallstone dissolving in the clinic, it is
also used to prevent hepatic complications in allogenic
stem cell transplants (24-26). In recent years, studies
have shown that UDCA has anti-inflammatory,
immunomodulatory properties and gives resistance to
oxidative stress in vitro and in vivo (8, 27). Poupon et
al. showed that UDCA did not cause damage to the cell
membrane in hepatic cells up to 500 umol/l (28). When
we look at the literature regarding stem cells, there is
a study where UDCA is used in the clinic in order to
prevent liver GVHD, which develops frequently after
allogenic hematopoietic stem cell transplantation (24,
25). It has been reported that with the use of UDCA;
liver GVHD, intestinal GVHD, acute and chronic
GVHD and disease recurrence rate decrease and the
survival rate is high (25). However, in the literature
data examined, no study has been found evaluating
the effects of UDCA on stem cells. At Qi et al.’s
paper, experimental studies were established with a
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dose of 500 pumol/l of UDCA, whose cytotoxic effect
was not observed (29). In our study, WST-1 test was
performed in order to determine IC50 value of UDCA
on human ADMSC line and it was observed that there
was no cytotoxic effect on cells up to 100 uM dose.
In the literature, there is no data regarding the IC50
value of UDCA on MSC, there are studies showing
that there are no cytotoxic effects in therapeutic doses
and there was no cytotoxic effect up to 100 UM in
the WST-1 test we done, so experiments have been
established at the dose of 100 uM.

WST-1 test were used to investigate the possible
interactions  between  sirolimus and UCDA
combination. In this test, a fixed dose of UDCA of
100 uM was used in doses of varying between 10-
100 uM in the dose range of the sirolimus, and it was
determined that the cytotoxic effect of the combination
was the same as the effect of the sirolimus, and
the IC50 dose in combination was the same as the
dose in the individual administration. All subsequent
experiments were performed with untreated (control),
sirolimus (18.58uM), UDCA (100uM), combination
(sirolimus 18.58uM and UDCA 100uM) groups.

It is known mTOR, which is the target protein of
the sirolimus in mammals, regulates critical cellular
functions and cell death by inhibiting TP53, BCL2,
BAD, CDKNI1A (p21), CDKN1B (p27) and MYC
molecules via the PISBK/AKT/mTOR pathway and in
the presence of sirolimus it can not lead to this control
and leads the cell to apoptosis (20, 22, 30). UDCA
prevents apoptosis by preventing mitochondrial
dysfunction and cytochrome C release in hepatocytes
(23, 27). In Rodrigues et al. study with rats, they
observed that deoxycholic acids induce apoptosis,
whereas UDCA inhibits apoptosis 50-100% which
caused by proapoptotic stimulants FASLG, TGFB1 or
ethanol in vitro and in vivo (31). It has been observed
that UDCA regulates TP53 and BAX signal molecules
in hepatocyte cells and inhibits apoptosis caused by
deoxycholic acids (32, 33). In a study Koga et al., they
observed an increase in the expression of BCL2, an
apoptosis-inhibiting protein used as a marker in the
increase of apoptosis, by using UDCA (34). There
are studies reporting that UDCA prevents apoptosis
by modulating cytochrome C release, PTP, BAX
translocation and mitochondrial membrane disruption,
as well as through cAMP, AKT, PI3K and NFKB, MAPK
pathways (23, 35). Qiao et al. showed that UDCA
stimulates apoptosis in hepatocytes when the MAPK
and PI3K pathways are inhibited (36). Rodrigues et
al. reported in another study that UDCA prevents
apoptosis by inhibiting mitochondrial depolarization
and protecting cells by reducing reactive oxygen (8,



27). In their review study Roma et al. showed that
apoptotic cell death induced by xenodeoxycholic acid
can be prevented by UDCA affecting proteins such as
EGFR, ROS1, BID, CASP12, TP53 (8).

The apoptotic effects of sirolimus, UDCA, and
combination were determined by Annexin V test
and Muse Cell Analyzer. It was determined that
sirolimus treatment induced apoptosis. In line with the
literature, UDCA did not cause significant apoptosis
induction. These results support the findings in the
literature and observed in this study with the WST-
1 test that sirolimus has a toxic effect on the cells,
while the UDCA has no such effect. In the results of
the apoptosis assay of combination group increased
the percentage of live cells, this result indicated
that in the combination UDCA reverses the effect of
sirolimus (38, 39). In the statistical evaluation of cell
viability analysis, the percentage of dead cells was
statistically significant between other groups except
for the sirolimus and the combined group (p <0.0001).

One of the important functions of mTOR, the target
protein of sirolimus in mammals, is to regulate MRNA
translations of cell cycle proteins (CCND1, MYC,
ODC1)%. At the presence of sirolimus, mTOR cannot
perform this function. By forming a complex with the
FKBP1A, sirolimus prevents activation of the cyclin/
CDK complex required for G1/S phase transition in
the T cell cycle and prevents T cell activation. Thus,
cells cannot be moved from G1 to S phase by being
affected in the late G1 phase (23, 27, 41). There are
few studies in the literature about the effects of UDCA
on the cell cycle. Tsagarakis et al.’s study with HepG2
hepatocellular carcinoma cells showed that the high
concentration of UDCA delays the progression of
the cell cycle (42). Cell cycles were calculated with
Muse Cell Analyzer using Muse cell cycle kit for four
experimental groups consisting of sirolimus, UDCA,
combination and control. Although the percentages of
the G2/M phases in the control and UDCA groups were
similar, sirolimus treatment decreased percentage
of this phase. The data show that mitotic activity is
reduced in the sirolimus group. In the combination
group, mitotic activity was found higher, similar to
the control and UDCA group. This result shows that
UDCA reverses the effect of sirolimus.

To investigate antioxidative activity of the active
substances, experimental groups were enzymatically
evaluatedwithfourdifferentoxidative stressparameters:
lipid peroxidation, glutathione peroxidase, catalase
and superoxide dismutase. There are no studies on
the antioxidative effectiveness of UDCA in MSCs in
the literature. However, in Akdemir et al.’s study a
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wound model created by ischemia/reperfusion in rat
ovaries, a decrease in edema and malondialdehyde
levels (MDA-oxidative stress parameter) observed
in the group using UDCA, other oxidative stress
parameters, y -glutaminsisteinsynthetase (y-Gcs)
mRNA and glutathione (GSH) levels have
increased (43). Lapenna et al. stated that UDCA
showed antioxidant effect by binding to Fe*® and
OH- molecules. It showed the best capture at a
concentration of 29 mM (9). In their studies, Perez
and Briz observed that UDCA showed antioxidative
properties directly and indirectly by binding Fe+3 and
OH- molecules and affecting catalase, glutathione
peroxidase, glutathione S-transferase levels (35).
In a study by Qi et al., they observed that oxidative
stress created by using selenium was inhibited by
UDCA in vitro and in vivo. They observed that UDCA
and total antioxidative capacity and other antioxidant
enzyme values increased and lipid peroxidation level
decreased (29). Lipid peroxidation level was found
statistically significant for the UDCA-Combination
group at p=0.001 significance level (p=0.031), while
all the differences between the other binary groups
were found statistically non significant. The level of
glutathione peroxidase is statistically significant for
all other binary groups except for the Control-UDCA
(p=0.085) at p<0.001 significance level. Catalase level
was found significant for the Control-UDCA, Control-
Combined, = UDCA-Sirolimus, = UDCA-Combined
groups (p<0.001), whereas it was found insignificant
between the Control-Sirolimus, UDCA-Sirolimus and
Sirolimus-Combined groups. Considering the level of
superoxide dismutase, all of the binary differences
between all groups were statistically significant (p
<0.001).

In the light of the findings obtained, results and
suggestions are as follows. Sirolimus has a cytotoxic
effect on adipose tissue derived mesenchymal stem
cells (ADMSCs). In the Sirolimus-UDCA combination
group, it was found to be closer to the control group in
terms of live cell, dead cell, early and late apoptosis
percentages. These findings are thought to be
influenced by UDCA. Result of cytotoxicity analysis
showed the IC50 dose of sirolimus on ADMSCs
was determined as 18.59 uM at 48 hours. However,
in accordance with the current literature data, it is
thought that the use of UDCA in patients who have
undergone immunosuppressive therapy and ADMSC
application after organ and tissue transplantation,
may have positive effects on the MSC population. If
successful results are obtained in vitro studies on the
subject, it is thought that UDCA has the potential to
be used as a new agent in clinical studies includes
cellular therapies are applied.
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Oz

Amac

Erken okul déneminde, saglikli yasam bicimi davranis-
lar (SYBD) aliskanhgi kazanmada 6gretmenler 6nem-
li bir rol modeldir. Bundan dolayi, ¢calismamizda Diyar-
bakir ili Silvan ilge merkezinde ¢alisan 6gretmenlerin
SYBD aligkanliklarini tespit etmeyi amagladik.

Gerec¢ ve Yontem

Kesitsel tipteki calismamizin evrenini, Diyarbakir ili
Silvan ilge merkezinde ve bagli kdy okullarinda gérev
yapmakta olan 1075 8gretmen olusturmaktaydi. Aras-
tirma evrenimiz tum ilgeydi ve galismaya katilmaya
onay veren tiim dgretmenleri dahil ettik. Calismamiz-
da ulasilabilirlik orani %85 (n=914) idi. Saglikli yasam
bicim davraniglari; Saglkh Yasam Bi¢cimi Davranisla-
r Olgegi-ll ile belirlenmistir. Olgedin manevi gelisim,
saglik sorumlulugu, fiziksel aktivite, beslenme, kisiler
arasi iligkiler ve stres yonetimi olmak tzere alti alt bo-
yutu bulunmaktadir.

Bulgular

Ortalama yas (xSD) 29,7+4,9'idi ve 492 (%53,8) si
erkekti. Tim katihmcilarda ortalama SYBD 6lcek pua-
ni 128,0+21,0 idi. Alt gruplari inceledigimizde en yuk-

sek ortalama puan “manevi gelisim” faktoriinde iken
(26,0£4,5), en disUk ortalama puan ise “fiziksel akti-
vite” faktoriinden (16,4+4,7) alinmistir. Ayrica SYBD
Olcegi toplam puani; 20-29 yas grubunda (p=0,048),
bekar/dullarda (p=0,009), meslekte calisma sure-
si 0-10 yil olanlarda (p=0,007), sigara icmeyenlerde
(p=0,007), anasinifi 6gretmenlerinde (p=0,006), eko-
nomik durum algisi iyi olanlarda (p<0,001) anlamli
olarak daha yiksekti. Saglikli yasam bicimi davranis-
lari Gzerinde sigara kullanmamak, iyi ekonomik durum
algisi ve 6gretmenin bransi anlamli etkiye sahiptir (sI-
rasiyla p=0,034, p<0,001, p=0,031).

Sonugc

Arastirmamizda Diyarbakir ili Silvan ilcesinde ¢alisan
ogretmenlerin saglkl yasam bigimi davranis puan or-
talamasi orta diuizeydeydi. Buna olumsuz katkida bu-
lunan en anlamli faktor sigara i¢cimiydi. Kadin cinsiyet,
evli medeni durum ve kronik hastalgi olan gruplar-
da saglikl yasam bicimi icerisinde egzersiz puanlari
daha dusuktu. Bu gruplarda sigaray! biraktirmaya ve
fiziksel aktivite dlizeyini artirmaya yonelik uygun prog-
ramlar gelistiriimelidir.

Anahtar Kelimeler: Diyarbakir, Ogretmenler, Saglkli
yasam bi¢imi davranislari
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Abstract

Objective

During the early school period, teachers are in an
important role model position in acquiring Healthy
Lifestyle Behaviors (HLB) habits. Therefore, our
study aimed to determine the HLB habits of teachers
working in Diyarbakir-Silvan district center.

Material and Method

The cross-sectional study population consisted of 1075
teachers working in Diyarbakir-Silvan district center and
affiliated village schools. We included every teacher
who agreed to participate in the study without sampling,
as our study universe was chosen as the entire district.
The accessibility rate in our study was 85% (n=914).
Healthy lifestyle behaviors were measured by the
Healthy Lifestyle Behaviors Scale-Il. The scale has
six sub-dimensions: spiritual development, health
responsibility, physical activity, nutrition, interpersonal
relationships, and stress management.

Results
The mean age was 29.7+4.9, and 492 (53.8%) were
male. The mean HLB score was 128.0+21.0 in all

Giris

Saglikh yasam bicimi davranislar (SYBD); saglikh ve
dengeli beslenme, dizenli egzersiz yapma, iyi stres
yonetimi, sigara kullanmama, saglik sorumlulugu ve
hijyenik onlemleri kapsamaktadir (1). Saghgin de-
vamlihg ve kronik hastaliklardan korunmanin temeli
bahsedilen davranislarin yasam bicimi haline dénts-
turdlmesi ile mimkindur. Dinya saghk 6rgtindn
(DSO) verilerine goére gelismis llkelerde 6liimlerin
%70-80'ini, gelismekte olan Ulkelerde dlimlerin %40-
50'sini yasam bicimine iliskin ortaya c¢ikan hastaliklar
olusturmaktadir (2). Avrupa Kardiyoloji Cemiyeti ve
DSO'niin kardiyovaskiiler mortalite risk degerlendir-
mesinde Turkiye “yiksek riskli tlkeler” sinifinda yer
almaktadir (3). Ayrica, arastirmalarda 6élumlerin ne-
redeyse yarisindan fazlasinin bireylerin saglksiz ya-
sam sekillerinden kaynaklandigi bildiriimektedir (4—6).
Sagligi gelistirici davranislarin degerlendiriimesinde;
koruyucu onlemler, hastalarin kendi saglik davranis-
larini gelistirmek icin uluslararasi karsilastirilabilir, gi-
venilir ve gecerli 8lctim araclarinin kullanimi elzemdir.
Saglikli Yagsam Bicimi Davraniglari Olcegi-1l (SYBDO),
yaygin kullanimi olan bir¢cok ¢alismada dogrulanmis
“manevi gelisim, kisilerarasi iliskiler, beslenme, fizik-
sel aktivite, saglik sorumlulugu ve stres yonetimi” gibi
bircok boyutu ele alan iyi bir moduldir (7-10).
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participants. When we examine the sub-parameters,
the highest score was in the spiritual development factor
(26.0+4.5), and the lowest average score was in the
physical activity factor (16.4+4.7). In addition, the HLB
scale total score was significantly higher in the 20-29
age group (p=0.048), single/widowed (p=0.009), 0-10
years of employed (p=0.007), non-smokers (p=0.007),
kindergarten teachers (p=0.006), those with a good
perception of the economic situation (p<0.001). Not
smoking, good perception of the financial situation, and
the teacher's branch significantly affect healthy lifestyle
behaviors (p=0.034, p<0.001, p=0.031, respectively).

Conclusion

In our study, the HLB score average was moderate in
the teachers working in Diyarbakir-Silvan District. The
most significant factor was cigarette smoking which
negatively contributes to the HLB score. Exercise
scores were lower in the female gender, married marital
status, and chronic disease. Appropriate programs
should be planned for teachers to cease smoking and
increase physical activity levels.

Keywords: Diyarbakir, Healthy lifestyle behaviors,
Teachers

Ogrenim cagindaki cocuklar icin okul hayati, saghkli
yasam becerileri gelistirmede anahtar bir role sahiptir
(12). Literaturdeki arastirmalar derlendiginde egitim
¢aginda ¢ocuklar, ortalama 7.22-7.51 saat/giin sureyi
okulda gecirmektedirler (12). Bu sirede SYBD alis-
kanliklarini rol model aldiklari esas grup 6gretmen-
leridir (13). Bu bakimdan SYBD'nin topluma yayilimi
acisindan 6gretmenlik meslegi kilit tasini olusturur.
Ulkemizde simdiye kadar SYBD o6lcegi ile yapilan ca-
smalarda 6gretmen ve 6gretim Uyesi gibi meslekler-
de genel olarak SYBD’lari orta diizeyde idi (14), ben-
zer tasarimda dinyadaki arastirmalarda da benzer
sonuclar gozlendi (15,16) Tek istisna, beden egitimi
ogretmenleri sayilabilir. Bu grubun SYBD aliskanlik-
lari, diger brans 6gretmenlerine gore yuksek diizeyde
gOzlenmistir (13).

Baska bir agidan baktigimizda tlkemiz verilerinin ta-
randi§i TEKHARF calismasinda, metabolik sendrom
ve koroner kalp hastaliklari en sik Glineydogu Ana-
dolu'da gb6zlenmistir (5,17). Ek olarak, Giineydogu
Anadolu bdélgesinde 6gretmenlerin SYBD’nin deger-
lendirildigi arastirmalar kisith sayidadir. Bundan do-
lay1 calismamizda yiksek kalp-damar hastaligi sikligi
olan bir bélgede c¢alisan ve ¢cocukluk cagina rol model
olabilecek 6gretmenlerin, saglikli yasam bicimi alis-
kanlklarini arastirmayi hedefledik.



Gerec ve YOontem

Calisma Grubu

Kesitsel tipteki calismamizin evrenini Diyarbakir ili
Silvan ilce merkezinde ve bagl kdéy okullarinda go-
rev yapmakta olan toplam 1075 6gretmen olustur-
maktaydi. Ornekleme yapilmaksizin evrenin tama-
mina ulasmayi hedefledik. Hazirlanan anket formu,
Eylil 2018-Aralik 2018 tarihleri arasinda arastirmaya
dahil olan katilimcilar tarafindan gézlem altinda dol-
durulmustur. Calismamizda ulasilabilirlik orani %85
(n=914) idi. Evrenin tamamina ulasamama nedeni-
miz arastirmaya katilmayi reddeden ve izinli olmalari
sebebiyle ulasilamayan 6gretmenlerdi. Katilimcilara
s6zIU olarak calisma hakkinda bilgi verildi ayrica ka-
tihmcilardan bilgilendirilmis géntlli onam formu alin-
mistir.

Veri Toplama Araclari

Arastirmamizda saglikli yasam bicimi davranisini be-
lirlemek icin Turkce olarak dogrulanmis SYBDO Il'yi
kullandik (18). Bu 6lgek, ilk defa 1987'de Walker ve
arkadaslari tarafindan gelistiriimis olup 48 madde ve
6 faktérden meydana gelmisti. (7). Olgek, 1996 yilinda
52 madde ve 6 fakttre revize edilerek SYBDO Il sek-
linde guincellenmistir. Olgegin icerigindeki degerlen-
dirme faktorleri sirasiyla; manevi gelisim, kisilerarasi
iliskiler, beslenme, fiziksel aktivite, saglik sorumlulugu
ve stres yonetimi seklindedir. Her soru doértlu likert tipli
Olcek Uizerinden puanlandi. Cevap secenekleri; hicbir
zaman (1), bazen (2), sik sik (3), dizenli olarak (4)
seklindeydi. Olcegdin toplam degerlendirmesi igin en
disiik puan 52, en yilksek puan 208'dir. Olcekte bir
kestirim noktasi bulunmamaktadir. Ancak katilimcila-
rin puan skoru arttikca saglikli yasam bicimi davrani-
sina daha iyi uyum gdosterdigi kabul edildi.

Arastirmamizda; yas, cinsiyet, medeni durum, esin
egitim durumu, meslekte calisma siresi, calisilan yer,
ogretmenin bransi, yasanilan yer (koy/ilce/il merkezi),
ekonomik durum algisi, boy, agirlk, kronik hastalik,
ilac kullanimi, sigara/alkol kullanimi gibi faktorleri ba-
gimsiz degisken olarak kabul ettik. Bagimli degiske-
nimiz ise saglhkli yasam bicim davranisi puani ve alt
Olcek puanlari idi.

istatiksel Analiz

Verilerin tim istatistiksel analizi SPSS versiyon 22
programi ile yapilmistir. Arastirma verilerinin bilgi-
sayar ortaminda degerlendiriimesinde sayi, ylzde,
ortalama, standart sapma, minimum ve maksimum
degerler, Ki-kare, Fisher’in kesin testi, bagimsiz grup-
larda t testi, pearson korelasyon, Mann-Whitney U,
Tek Yonlu Varyans Analizi, Coklu Regresyon Analizi
kullanilmistir. Post hoc test olarak Tek Yonll Varyans

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Analizinde Tukey testi dikkate alinmistir ve p<0,05
anlamli kabul edilmistir.

Coklu dogrusal regresyon analizinde; tek degisken-
li analizlerde anlamli bulunan degdiskenlerle model
olusturuldu. Bagimsiz degiskenlerden sigara kulla-
nimi, ekonomik durum algisi, 6gretmenin bransi, al-
kol kullanimi, cinsiyet, medeni durum, kronik hastalik
varligi, esin egitim durumu kategorik degisken; yas,
calisma siresi, BKI surekli degiskenler olarak mode-
le alindi. Model olusturuimadan 6nce degiskenlerin
normal dagihma uygunlugu kontrol edildi. SYBD top-
lam puani ve alt dlgek puanlarini etkileyen faktorleri
belirlemek Gzere olusturulan modellerde F istatistik-
lerinin anlamli fakat ¢oklu aciklayicilik katsayilarinin
distk oldugu belirlendi (tim p degerleri <0,001).
Olusturulan modellerde degdiskenlerin, toplam puani
yuzde 3,3, (R2:0,033), manevi gelisim puanini yliizde
4,5 (R2:0.045), kisilerarasi iligkiler puanini yiizde 2,9
(R2:0.029), beslenme puanini ytzde 2,1 (R2:0,021),
fiziksel aktivite puanini yuzde 3,9 (R2:0,039), stres
ydnetimi puanini yiizde 5 (R2:0,050), ve saglik so-
rumlulugu puanini yizde 1,2 (R2:0.012) acikladig
belirlendi.

Calisma izni ve Etik Kurul Onayi

Arastirma icin Diyarbakir Milli Egitim Madurliginden
ve Dicle Universitesi Tip Fakultesi Girisimsel Olma-
yan Klinik Arastirmalar Etik Kurulu'ndan (04.07.2018
tarihli 227 numarah) gerekli izinler ahnmustir.

Bulgular

Arastirmaya 914 6gretmen dahil edildi. Katilimcila-
rin yas ortalamasi 29,7+4,9'dur. Arastirma grubu-
nun %53,8'i erkeklerden (n=492), %46,2'si kadinlar-
dan (n=422) olusmaktaydi. Katilimcilarin ¢gogunlugu
bekar/dul (%57,5) ve ortalama goérev sireleri 5,09
(+4,44) yil idi. licede gorev yapan o6gretmenlerin
%76,8'1 (n=702) ilce merkezinde, %17,6’s1 (n=161)
il merkezinde, %05,6'sl (n=51) kdyde yasamaktaydi.
Arastirmaya katillan dgretmen grubunun calistiklari
okullar sirasiyla ilkokul (%40,5), ortaokul (%36,9), lise
(%17,4), anaokulu (%5,3) idi. Ogretmenlerin %10,3’0
(n=94) anasinifi 6gretmeni, %33,2'si (n=303) sinif 6g-
retmeni, %56,6’s1 (n=517) diger brans 6gretmenleriy-
di. Tablo-1'de arastirma grubunun sosyo-demografik
Ozellikleri gosterilmistir.

Ogretmenlerin  SYBD 6lgek puan ortalamasi
128,0+21,0 idi. Alt boyutlara gore alinan puanlar Tablo
2'de detayli olarak gorilmektedir. En yiiksek ortalama
puan “manevi gelisim” faktériinde gozlendi (26,0+4,5),
en disik ortalama puan ise “fiziksel aktivite” fakto-
riinde (16,4+4,7) saptandi. Olgekten alinan puanlarin
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Arastirmaya katilanlarin sosyodemografik 6zelliklere gore dagilimi

Ozellikler n %
Yas (SD) 29,7£4,9
Cinsiyet (E/K) 492/422 53,8/46,2
BKi (SD) 23,613,6
Ekonomik durum algisi
CokK iyi 10 1,1
iyi 199 21,8
Orta 551 60,3
Koti 104 11,4
Cok kot 50 55
Gorev yapilan okullar
Anaokulu 48 5,3
ilkokul 370 40,5
Ortaokul 337 36,9
Lise 159 17,4
BKI
Distik kilolu 38 4,2
Normal 556 60,8
Preobez 292 31,9
Obez 28 3,1
Kronik hastalik
Var 105 11,5
Yok 809 88,5
Siirekli ila¢c kullanimi
Var 68 7,4
Yok 846 92,6
Sigara kullanimi
Evet 217 23,7
Hayir 633 69,3
Birakmis 64 7,0
Alkol kullanimi
Evet 119 13,0
Hayir 795 87,0
Toplam 914 100,0
Kisaltmalar: E: Erkek, K: Kadin, BKi: Beden kitle indeksi, SD: Standart deviasyon

SYBD Olgegi alt boyutlarindan alinan puanlar

Ortalama * Standart sapma
(Ort = SD)
Fiziksel aktivite 16,4 £ 4,7
Stres yonetimi 19,0+ 3,8
Saghk sorumlulugu 20,6 +4,5
Beslenme 20,8+4,1
Kisilerarasi iliskiler 25,0+4,3
Manevi gelisim 26,045
Toplam puan 128,0+ 21,0

Kisaltmalar: Ort: Ortalama, SD: Standart deviasyon
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Ogretmenlerin SYBD 6lcegdi toplam puan ve alt faktor puanlarinin sosyodemografik

Dediskenler Toplam Manevi Kisilerarasi Beslenme Fiziksel Saghk Stres
als Puan Gelisim iliskiler Aktivite | Sorumlulugu | Yonetimi
Cinsiyet
Kadin (n=422) 128,5+19,1 26,4+4,2 25,5+4,0 21,1+3,9 15,8+4,4 20,64,2 19,0£3,6
Erkek (n=492) 127,5+22,4 25,7+4,8 24,6+4,5 20,5+4,3 16,9449 20,64,7 19,04£3,9
p* 0,456 0,016 0,001 0,060 <0,001 0,947 0,803
Yas
20-29 (n=533) 129,1+20,0 26,3+4,3 25,2+4,1 21,0+4,0 16,6+4,7 20,7+4,4 19,243,7
230 (n=381) 126,3+22,1 25,6+4,8 24,7+4,5 20,5+4,3 16,1+4,7 20,4+4,7 18,8+3,9
p* 0,048 0,032 0,117 0,115 0,120 0,315 0,105
Medeni durum
Bekar/dul (n=526) 129,5+20,9 26,3+4,4 25,2+4,2 20,8+4,1 16,8+4,7 20,6+4,6 19,543,8
Evli (n=388) 125,8+20,9 25,6+4,7 24,7+4,4 20,7+4,2 15,8+4,6 20,5+4,4 18,4+3,7
p* 0,009 0,013 0,054 0,534 0,001 0,910 <0,001
Esinin egitim durumu
ikégretim (n=58) 130,1+19,2 26,6x4,7 25,6+4,8 20,6x4,4 16,7+4,2 20,8+4,2 19,4433
Lise ve Uzeri (n=330) | 125,1+21,1 25,4+4.6 24,5+4,3 20,7+4,2 15,6+4,6 20,5+4,4 18,2+3,7
p* 0,093 0,074 0,071 0,951 0,093 0,594 0,018
Meslekte calisma siiresi
0-10 yil (n=798) 128,7+20,9 26,1+4,5 25,1+4,2 20,9+4,1 16,5+4,7 20,7+4,6 19,1+3,8
211 yil (n=116) 123,1+20,5 25,1+4,9 24,2+4.7 20,1+4,3 15,4+4,2 19,9+4,0 18,1+3,6
p* 0,007 0,025 0,032 0,077 0,014 0,107 0,005
Yasanilan yer
il merkezi (n=161) 128,6+19,5 26,0+4,3 24,8+3,9 20,9+4,0 16,8+4,5 20,8+4,3 19,1+3,5
ilce merkezi (n=702) 127,7+£21,2 26,0+4,6 25,0+4,3 20,8+4,2 16,3+4,7 20,5+4,6 19,0+3,8
Kdy (n=51) 128,8+21,8 26,2+4,6 24,8+4,5 20,5+4,3 16,8+4,6 21,1+4.4 19,1+4,3
p** 0,849 0,937 0,764 0,872 0,316 0,459 0,922

* Bagimsiz Gruplarda t Testi ** ANOVA

branslara gore dagilimina baktigimizda anasinifi 6g-
retmenleri 133,3+20,0, sinif 6gretmenleri 125,5+19,4,
diger brans 6gretmenleri 128,4+21,8 puan aldilar.

Tablo 3 ve 4'te alt grup analizlerini sunduk. SYBD 6l-
¢egdi toplam puani; 20-29 yas grubunda (129,1+20,0,
p=0,048), bekar/dullarda (129,5+20,9, p=0,009),
meslekte c¢alisma siresi ilk 10 yil igerisinde olan-
larda (128,7+20,9, p=0,007), sigara i¢cmeyenlerde
(129,0£20,4, p=0,007), anasinifi 6gretmenlerinde
(133,3£20,0, p=0,006) ve ekonomik durum algisi iyi
(129,3£20,5, p<0,001) olanlarda anlamli olarak daha

yuksekti. Saghkli yasam bicimi davranislari olge-
gi toplam puani Gzerine etkisi oldugu saptanan yas,
meslekte calisma suresi, sigara kullanimi, ekonomik
durum algisi ve dgretmenin bransi degiskenleri ile
enter yontemi kullanilarak yapilan regresyon anali-
zi sonucunda; olusturulan model anlamh (F=7,141,
p<0,001) olup; s6z konusu degiskenler birlikte saglhkl
yasam bicimindeki degisimin %3,3'Unl agiklamak-
tadir (R2=0,033). Saglikh yasam bicimi davranislari
Uzerinde sigara kullanimi, ekonomik durum algisi ve
O0gretmenin bransi anlamli etkiye sahiptir (sirasiyla
p=0,034, p<0,001, p=0,031) (Tablo 5).
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Tablo 4

Ogretmenlerde Saglikli Yasam Bigimi Davranislari

Ogretmenlerin bazi 6zelliklerinin saglhkli yasam bicimi davranislarina etkisi

Degiskenler Toplam Manevi | Kisilerarasi Beslenme Fiziksel Saghk Stres
g1 puan Gelisim iligkiler Aktivite | sorumlulugu | Yonetimi
Sigara icme durumu
Halen icenler (n=217) 124,6+22,5 | 25,3+4,9 24,2+4.6 20,0+4,2 16,1+5,0 20,2+4,8 18,6+4,0
Diger (n=697) 129,0+20,4 | 26,2+4,4 25,2+4,1 21,0#4,1 16,5+4,6 20,7+4,4 19,1+3,7
P 0,007 0,012 0,001 0,002 0,339 0,221 0,054
Alkol kullanma durumu
_ 127,8+22,7 | 25,0+4,7 24,8+4,1 21,0+4,4 17,245,3 20,8+4,7 18,8+4,1
Evet (n=119)
Hayir (n=795) 128,0+20,7 | 26,1+4,5 25,0+4,3 20,7£4,1 16,3+4,6 20,5%4,5 19,0+3,7
p* 0,919 0,008 0,530 0,522 0,085 0,463 0,531
Kronik hastalik varligi
_ 124,5+20,3 | 25,4+4,4 24,7+4.5 20,4+4,2 15,2+4,6 20,4+4,6 18,1+3,8
Var (n=105)
Yok (n=809) 128,4+21,0 | 26,1+4,6 25,0+4,2 20,844,1 16,6+4,7 20,6%4,5 19,1+3,8
*
P 0,070 0,189 0,485 0,355 0,007 0,612 0,009
ilag kullanma durumu
_ 126,4+20,8 | 25,1+4,6 25,0+4,7 20,8+4,1 15,944 .4 21,2446 18,1+3,6
Var (n=68)
Yok (n=846) 128,1+21,0 | 26,1+4,5 25,0+4,2 20,8%4,1 16,4+4,7 20,5%4,5 19,1+3,8
*
P 0,514 0,113 0,993 0,925 0,332 0,232 0,042
Ekonomik durum algisi
Cokiyifiyilorta (n=760) 129,3+20,5 | 26,3+4,3 25,2+4,1 21,0£4,1 16,5+4,7 20,745 19,3+3,7
Cok kotu/kotl (n=154) | 121,2+21,9 | 24,2+5,1 23,7+4,9 19,8+4,2 15,8+4,7 19,7+4,6 17,8+3,8
*
P <0,001 <0,001 0,001 0,001 0,086 0,008 <0,001
Ogretmenin bransi
2}”%2;“;' Ogretment | 133 3420,0 | 27,1442 | 26,0440 | 21,7438 | 16448 | 21.7+43 | 20,13,9
(Sn'fgoosgir:ftme”' 1255+19,4 | 25,6+4,3 | 24,8+41 | 20341 | 159+4.4 | 20,2+4,1 18,5+3,6
Diger (n=517) 128,4+21,8 | 26,0+4,7 24,914 .4 20,944,2 16,7+4,9 20,614,8 19,1+3,8
p** 0,006 0,019 0,048 0,012 0,082 0,017 0,003

*: Bagimsiz Gruplarda T testi, **: ANOVA, t: Post hoc analizleri Tukey testi ile yapildiginda anasinifi ve sinif 6gretmenleri arasinda

anlamli fark saptanmistir (p<0,05)

Fiziksel aktivite yoninden inceledigimizde erkeklerin,
bekar/dullarin, meslekte ¢alisma suresi ilk 10 yil igin-
de olanlarin ve kronik hastaligi olmayanlarin fiziksel
olarak daha aktif olduklarini gordik. BKI ile fiziksel
aktivite puani arasinda dogrusal bir korelasyon bu-
lunmaktaydi. Yapilan regresyon analizi sonucunda
meslekte calisma siresi anlamhligini kaybetti. Siga-
ra icmeyenler, ekonomik durum algisi iyi olanlar ve
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anasinifi 6gretmenleri beslenme faktorinden daha
yuksek puan aldilar. Ekonomik durum algisi iyi olan-
larin ve anasinifi 6gretmenlerinin saghk sorumluluk-
lari daha fazlaydi. Sigara kullanmayanlar, ekonomik
durum algisi iyi olanlar, anasinifi 6gretmenleri kisi-
leraras! iliskiler faktoriinden; alkol kullanmayanlar,
ekonomik durum algisi iyi olanlar, meslekte g¢alisma
suresi ilk 10 yil icerisinde olanlar, anasinifi 6gretmen-
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SYBD'nin bagimsiz degiskenlerini belirlemek icin tek degiskenli ve ¢ok degiskenli lineer reg-
resyon analizi sonuglari

Tek degiskenli regresyon | Coklu regresyon analizi
;)rlﬁgll(;flr IEL: Degiskenler r p B p
Sigara kullanimi 0,089 0,007 0,071 0,034
Yas -0,071 0,031 0,042 0,478
Toplam puan Ekonomik durum algisi 0,144 <0,001 0,134 <0,001
Calisma sturesi -0,089 0,007 -0,102 0,076
Brans 0,085 0,010 0,072 0,031
Alkol kullanimi 0,088 0,008 0,070 0,032
Ekonomik durum algisi 0,175 <0,001 0,161 <0,001
Manevi Gelisim Yas -0,073 0,027 0,057 0,335
BKI -0,074 0,025 -0,043 0,213
Calisma stresi -0,100 0,003 -0,120 0,036
Brans 0,082 0,013 0,068 0,039
Sigara kullanimi 0,108 0,001 0,090 0,006
Calisma sturesi -0,067 0,044 -0,045 0,174
Kisilerarasi iliskiler
Ekonomik durum algisi 0,129 <0,001 0,118 <0,001
Brans 0,079 0,016 0,066 0,045
Sigara kullanimi 0,100 0,002 0,089 0,007
Beslenme Ekonomik durum algisi 0,107 0,001 0,096 0,004
Brans 0,076 0,022 0,070 0,034
Cinsiyet -0,123 <0,001 -0,129 <0,001
Medeni durum 0,108 0,001 0,120 0,001
Fiziksel aktivite Kronik hastalik varligi 0,089 0,007 0,077 0,019
BKi 0,073 0,027 0,073 0,050
Calisma stresi -0,056 0,090 -0,055 0,156
Es egitim durumu 0,029 0,377 0,095 0,005
Medeni durum 0,144 <0,001 0,139 <0,001
Stres yonetimi Calisma siresi -0,100 0,003 -0,048 0,192
Ekonomik durum algisi 0,145 <0,001 0,140 <0,001
Brans 0,093 0,005 0,075 0,022
Saghk sorumlulugu Ekonomik durum algisi 0,088 0,008 0,085 0,010
Brans 0,085 0,010 0,082 0,013
Kisaltmalar: r: korelasyon katsayisi, 3: regresyon katsayisi
leri manevi gelisim faktoriinden; esin egitim durumu  Tartisma

ilkdgretim olanlar, bekar/dullar, ekonomik durum al-

gisi iyi olanlar, anasinifi 6gretmenleri stres yonetimi
faktdriinden daha yiksek puan aldilar (Tablo 5).

Calismamizda yuksek kardiyovaskuler mortalite riski-
ne sahip bir bolgede yer alan Diyarbakir ili Silvan ilge-
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sinde gorev yapan tim ogretmenlerin saglikh yasam
bicimi davranislar orta diizeydeydi ve istenilen sevi-
yede degildi. Hedef populasyonumuzun saglikh ya-
sam bicimi davranislar puan ortalamasi 128,0+21,0
idi. Arastirma sonugclarimiz tlkemizde diger bolgeler-
de yuritulen calismalardakine benzerdi ve bolge 6ze-
linde bir farkliik saptanmadi (6,13,14,19-21). ilging
olarak en yuksek SYBD puan ortalamasi anasinifi
o6gretmenlerinde (133,3+20,0), en disik puan ortala-
masi sinif 6gretmenlerindeydi (125,5+19,4). Bundan
baska sonuclarimiza gore erkekler, bekar/dullar, mes-
lekte calisma suresi ilk 10 yilda olanlar, kronik hasta-
l§1 olmayanlar daha fazla fiziksel aktivite puani aldi.
Ancak saglikli beslenme aliskanliklar acisindan cin-
siyetler arasi fark saptamadik. Ayrica regresyon ana-
lizlerine gore; sigara kullanmamak, ekonomik durum
algisinin iyi olmasi ve okul dncesi 6gretmenligi bransi
saglikli yasam bicimi davranislarina olumlu etki eden
anlamli degiskenlerdi.

Arastirmamizda en ylksek puan manevi gelisim
faktoriinden, en dusik puan da fiziksel aktivite fak-
torinden alinmisti. Ogretmenlerde yapilan diger ca-
ismalarda da benzer sonugclar gorildi (6,14,19-21).
Bu durum saglik tizerinde olumlu etkileri ispatlanmis
dizenli fiziksel aktivite yapmanin tlkemizde rol model
olan 6gretmenlerde ne kadar diisiik seviyede oldugu-
nu gostermesi acgisindan ¢ok dnemlidir. Fiziksel ak-
tivitenin 6nemini anlatabilmek icin ¢esitli programlar
diizenlenmeli, spor yapmaya uygun ortamlar olustu-
rulmali, bireyler egzersiz yapmaya tesvik edilmelidir.

Calismamizda anasinifi 6gretmenleri toplam puan-
dan ve alt olcek puanlarindan diger dgretmenlere
gore daha yuksek puan aldilar. Yapilan ¢oklu regres-
yon analizinde 6gretmenin bransinin fiziksel aktivite
alt faktdr puani Uzerindeki etkisi kaybolmustur. Lite-
ratirde Ozellikle anasinifi 6gretmenlerinde yapilmis
¢alisma olmamakla birlikte bu durum anasinifi 6gret-
menlerinin ¢alisma saatleri ve kendilerine daha fazla
zaman ayirabilmeleri ile agiklanabilir.

Kisilerin meslekte ¢alisma sirelerine gore dlgekten al-
diklar puanlar degerlendirildiginde mesleginin ilk 10
yilinda olanlarda toplam puan, manevi gelisim, kisi-
lerarasi iliskiler, fiziksel aktivite ve stres ydnetimi pu-
anlari daha yuksekti. Fakat yapilan ¢oklu regresyon
analizi sonucunda toplam puan, kisilerarasi iliskiler,
fiziksel aktivite ve stres yonetimi puanlar Gizerindeki
etki kaybolmustur. Hemsirelerde yapilmis bir calisma-
da gorev siresi 1-5 yil olanlarin 6 yil ve Gzeri olanlara
gore stres yonetimi, saglik sorumlulugu ve ruhsal geli-
sim puanlari anlamli olarak yiiksek bulunmustur (22).
Bizim calismamizin aksine Ozcelik ve S6nmez’in
imam, aile hekimi ve sinif 6gretmenlerinde yaptiklari
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calismada 21 yil ve Uzeri ¢alisanlarin aldiklari SYBD
toplam dlgek puani 11-20 yil ¢calisanlara gore anlamli
dizeyde yuksek bulunmustur (21). Edirne’de ogret-
menlerde yapilan baska bir calismada beslenme ve
saglik sorumlulugu puanlari gérev suresi ile beraber
anlamli bir sekilde artis gdstermektedir (19). Litera-
tirde meslekte ¢alisma siiresinin SYBD toplam puani
ve alt dlcek puanlarina etkisine iliskin farkli sonuclar
gorilmektedir.

Yapilan calismalarda Glineydogu Anadolu Bdlgesin-
de kalp damar hastaliklari sikliginin diger bolgelerden
fazla oldugu gorilmastir (5,17). Bekledigimizin aksi-
ne, dgretmenlerde saghkli yasam bicim davranislari,
bdlgenin davranis egilimi yoninde olmamistir. Bunun
bir sebebi calisma popillasyonumuzun c¢ogunlugu
Diyarbakir ili Silvan ilgesine ilk atamayla gelen 6gret-
menlerden olusmasidir. Bu grup 6gretmenler gencg
ve normal beden kitle indeksi (BKi)'ne sahip profilde
kisilerdir. Geng profilde katilimcilar, daha ¢ok fiziksel
aktivitede bulunmaya meyillidir, kilolu olma insidansi
diusiktar. Yine baska bir faktor de ilk defa bizim calis-
mamizda 6gretmenlerin genis brans cesitligiyle dahil
edilmesi olabilir. Ayrica ¢alismamizda “yasanilan yer”
toplam 6lgek puani ve alt gruplarin higbirini etkileme-
misti. Celik ve ark. 6grencilerde yaptiklari ¢calismada
saglikli yasam bi¢imi davranislarinin ilde yasayanla-
rin kasabada yasayanlara gore daha iyi oldugu sap-
tanmis (2). Bu farkin en 6nemli sebebinin bizim aras-
tirmamizdaki 6gretmenlerin buyuk kisminin ilgede
yasiyor olmasi ve ilde yasayan katilimcilarin toplam
populasyonun ¢ok azini olusturmasi olabilir.

Arastirmamizdaki 6gretmenlerin saglikl yasam bigimi
davraniglari puan ortalamasi 128,0+21,0 olup ulke-
mizde yapilan dnceki ¢calismalarla bulgularimiz uyum-
lu idi. Turkiye'de 6gretmenlerde yapilan diger calis-
malarda ortalama SYBD puani 128,0-145,7 arasinda
degismektedir(6,13,14,19-21). Bizim calismamizda
Ozellikle anasinifi 6gretmenlerinde 6l¢ek puani yuk-
sek saptanmisti, bu sonucun okul 6ncesi egitim alan
¢ocuklara olumlu etkisi olacagini diisiinmekteyiz. Ay-
rica ekonomik durum algisi “iyi” olan 6gretmenlerde
toplam SYBD odlgek puanlari yiksekti. Bu durumun
olasi sebepleri sdyle siralanabilir; daha kolay kendi-
ni gerceklestirme olanagi ve manevi zeminin kuvvetli
olmasi, sosyal yasaminin daha hareketli olmasi, sag-
hkli besine kolay erisebilmesi, daha disik ve yoneti-
lebilir stres diizeyine maruz kalmalari olabilir. Ek ola-
rak sonuglarimiza goére erkek, evli olmayan ve kronik
hastaliyi olmayan 6gretmenlerin fiziksel aktivite alt
Olcek puani daha yiksek saptandi. Bu sonuglar bek-
lendik ve literatlr ile uyumluydu (23,24). TEKHARF
¢alismasi sonuglarina gore toplumumuzda kadinlar-
da fizik aktivite diizeyi her yas grubunda erkeklerden



daha disik bulunmus ve sedanter olma oranlari yillar
icerisinde (1990-2000) ozellikle kadinlarda artis gos-
termistir (24). Bizim arastirmamizdan bagimsiz olarak
erkek cinsiyet daha fazla kas kitlesine sahip olmasi, is
glcl gerektiren gorevlerde daha cok yer almasi se-
bebiyle daha yiksek fizik aktiviteye sahiptir. Nitekim
tilkemizde Ozcan ve Bozhiiyik'in égrencilerde yap-
tiklar ¢alismada da erkeklerin fiziksel aktivite puani
daha yiiksek saptanmistir (25). Benzer sekilde dnceki
calismalarin blyldk bir kisminda ise fiziksel aktivite
puani erkeklerde daha ylksekti (24,26—-30).

Arastirmamizin bazi kisithliklari mevcuttur. Birincisi
calismamiz kesitsel tasarimda oldugundan katihm-
cillarin yasam tarzlarinda zaman icindeki degisimi
ve nedenselligi aciklamamaktadir. ikincisi arastirma
orneklemimizin ¢cogunlugu ilge merkezinde yasayan
ogretmenlerden olusmaktaydi, bu durum sonuglari-
mizda bias etkisi olabilir.

Sonug olarak cinsiyet, medeni durum, esin egitim du-
rumu, sigara/alkol kullanma durumu, kronik hastalik
varligi, ekonomik durum algisi, calisma siiresi, BKi,
ogretmenin bransi faktorlerinin saglikh yasam bicimi
davraniglari Gzerine anlamli etkileri oldugu saptan-
mistir. Onceki calismalarda 6gretmenlerin yasam
bicimi davraniglarina yonelik sinirli sayida rapor var-
di. Ozellikle anasinifi 6gretmenlerinin degerlendiril-
mesiyle arastirmamiz, bu konuda literatiire ek katki
saglamistir. Bu sonugclar dogrultusunda; kronik hasta-
g olan, sigara-alkol kullanan, obez sinifta yer alan
ogretmenlere saghk calisanlan tarafindan gerekli
danismanlik hizmetleri verilerek saglikh yasam bicimi
davranislari kazanmalari saglanmalidir. Ogretmenle-
rin mesleki egitim suregleri icine saghgin gelistiriimesi
ile ilgili derslerin eklenmesi, 6gretmenlerin saglikli ya-
sam bicimi davraniglarini artirmaya yonelik egitimlerin
planlanmasi, serbest zamanlarin kisilerin zihinsel ve
bedensel olarak rahatlamalari amaciyla programlar-
la degerlendiriimesi, égretmenlerin iyi bir rol model
olmalarini saglamak amaciyla égretmenler ve saglik
calisanlari arasinda sirekli bir iletisimin saglanmasi
ve duzenli hizmet ici egitimler ile bu durumun destek-
lenmesi, 6gretmenler ve 6grenciler igin okulda diizenli
fiziksel aktivite yapabilecekleri ve saglikl beslenebile-
cekleri ortamlarin saglanmasi onerilebilir.
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Oz

Amacg

Calismamizin amaci saglikh bireylerin uyku kalitesini,
yasam doyumu ve genel psikolojik durumlarini deger-
lendirerek basing agri esiginin bu etkenlere gére degi-
siklik gosterip gostermedigini incelemektir.

Gerec¢ ve Yontem

Calismaya 18-25 yas arasi saglikh geng yetiskinler
dahil edildi. Basing agn esigi algometre kullanilarak
ulna ve tibia kemigi, hipotenar timsek, elin basparma-
g1, deltoid ve quadriceps femoris kasi tizerinden él¢il-
da. Katihmceilarin uyku, yasam kalitesi, genel saghk
ve psikolojik durumlarini belirlemek i¢cin Yasam Doyu-
mu Olcegi (YDO) ve Genel Saglik Anketi (GSA), uyku
kalitesini degerlendirmek icin Pittsburgh Uyku Kalite
indeksi (PUKI) kullanild.

Bulgular

Arastirmaya yas ortalamasi 20,4+1,4 yil olan 102’si
(%49,8) kadin, 103’0 (%50,2) erkek toplam 205 kisi
katilmistir. Basing agri esigi-genel vicut ortalamasi

(PPT-GVO) ile YDO, GSA ve PUKI parametreleri ara-
sindaki iliski incelendiginde, PPT-GVO’nun; YDO ile
pozitif yonll dusuk, GSA ile negatif yonll orta dizey-
de, PUKI ile negatif yonli orta diizeyde korelasyon
gosterdigi bulundu (p<0,05).

Sonuc

Basing agri esigini etkileyen ¢ok sayida psikososyal
faktor vardir. Yasam doyumu, psikolojik saglik durumu
ve uyku kalitesi gibi etkenlerin iyi olmasi basing agr
esiginin yiksek degerlerde algilanmasini saglamak-
tadir.

Anahtar Kelimeler: Basing agr esigi; Yasam doyu-
mu; Uyku kalitesi.

Abstract

Objective

The aim of our study is to evaluate the sleep quality, life
satisfaction and general psychological status of healthy
individuals and to examine whether the pressure pain
threshold changes according to these factors.
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Material and Method

Healthy young adults aged 18-25 years were included
in the study. The PPT was measured using the
algometer over the deltoid, ulna, hypotenar bump,
thumb of the hand, tibia and quadriceps femoris
muscle. Pittsburgh Sleep Quality Index (PUKI),
Satisfaction with Life Scale (SWLS) and General
Health Questionnaire (GHQ) were used to evaluate the
sleep, quality of life, general health and psychological
status of the participants.

Results

A total of 205 subjects [102 female (49.8%) and 103
male (50.2%)] with a mean age of 20.4+1.4 years
participated in the study. When the relationship
between pressure pain threshold-general body

Giris

Uluslararasi Agri Arastirmalari Dernegi'ne gore, var
olan veya olasi doku hasarina eslik eden ya da bu
hasar ile tanimlanabilen, hosa gitmeyen duyusal ve
emosyonel deneyime “agri” denir. Agrinin algilanmasi
biyolojik, fiziksel ve psikososyal durumlardan dolayi
farklilk gosterebilir. Agri degerlendirmesi yapilirken
kullanilan agri skalalari subjektif olan bu hissi objektif
bir sekilde anlamaya yardimci olur (1). Degerlendir-
mede kullanilan yéntemlerden biri algometre ile ba-
sin¢ agri esiginin dlcimudur. Basing Agri Esigi (Pres-
sure Pain Thresold-PPT), agriyi olusturan en disik
basinc degeridir (2). Algometre ile yapilan PPT 6lci-
mi dokularin nosiseptif hassasiyetlerinin belirlenme-
sine olanak taniyan gavenilir bir 6lcim seklidir (2,3).

Bir dizi psikososyal faktdriin agri hissi tzerinde et-
kili oldugu bilinmektedir. kronik agrinin daha yuksek
anksiyete diizeyi ve depresyon ile iliskili oldugu bil-
dirilmistir (4). Depresyon, anksiyete gibi bozukluklar
kisinin cevreye olan bakis acisi ve algisini degistirir-
ken gunlik yasaminda da olumsuz etkiler olusturabi-
lir. Uyku bozukluklari, fiziksel algi degisiklikleri, yasam
kalitesinde azalma gibi durumlar bu olumsuz etkiler-
dendir (5).

Fiziksel, ruhsal, sosyal ve entelektiiel olarak bir bitiin
halinde ele alindiginda, insan bitln ihtiyaclarini den-
geli bir sekilde karsilayabilmelidir. Bireyin uyku ihtiya-
cl, yasam kalitesi ve genel iyilik halini dogrudan etki-
leyen faktdrlerden biridir (6). Geng yetiskin bir bireyin
gUnluk uyku ihtiyaci ortalama 7-9 saattir. Ancak popi-
lasyonun yaklasik Gcte birinde bu stire karsilanama-
maktadir ve uyku bozukluklari olusmaktadir (7). Agri
ve uyku kalitesi arasindaki iliskinin incelendigi bir ca-
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average (PPT-GBA) and the parameters of SWLS,
GHQ and PSQI was examined, PPT-GBA was found
to be; It was found that there was a positive low
correlation with SWLS, negative correlation with GHQ
and negative correlation with PSQI.

Conclusion

There are many psychosocial factors that affect the
pressure pain threshold. The fact that factors such
as life satisfaction, psychological health status and
sleep quality are good ensure that the pressure pain
threshold is perceived at high values.

Keywords: Pressure pain threshold; Life satisfaction;
Sleep quality.

hsmada kotl uyku kalitesinin agri olusumu veya alev-
lenmesinde 6énemli bir rol oynayabilecegi bildirilmistir
(8). Yasam doyumu, ruh saghgi ve toplumsal iligkiler
Uzerinde etkili 6nemli etmenlerden biridir. Doyum,
insanin gereksinimlerinin, isteklerinin, dileklerinin ve
beklentilerinin karsilanmasidir. Yasam doyumu ise
bireylerin beklentileri ve sahip olduklarinin karsilas-
tinlmasiyla ortaya ¢ikan sonug, yasamdan mutluluk
duyma, icinde bulunduklari duruma gére memnuniyet
hali olarak tanimlanabilir. Yasam doyumu, genel ola-
rak kisilerin kendi belirledikleri dlcltlere gore yasam
kalitelerini degerlendirmeleridir (9).

Basing agr esigi kisisel 6zellikler ve bireylerin icinde
bulunduklar durumlara goére farkhlik gosterebilir (2).
Yapilan calismalarda, kisilerin sahip olduklari hasta-
hklar ve uyku kaliteleri arasindaki iliski arastiriimis,
psikolojik durum ile basing agri esigi iliskisine degi-
nilmistir (1,2,10). Ancak bildigimiz kadariyla saglikh
bireylerde uyku kalitesi ve genel psikolojik durumun,
basin¢ agri esigi Uzerindeki etkisini birlikte arastiran
herhangi bir calisma yapiimamistir.

Bu ¢alismanin amaci saglikl genc yetiskinlerin uyku
kalitesini, genel psikolojik durumlarini ve yasam do-
yumu dizeylerini belirleyerek basing agri esiginin bu
etkenlerle olan iligkisini incelemektir.

Gerecg ve Yontem

Calisma icin gerekli izin Suleyman Demirel Univer-
sitesi Tip Fakultesi Klinik Arastirmalar Etik Kurulu'n-
dan alindi ve katihmcilar bilgilendirilmis gondilli olur
formunu imzaladiktan sonra ¢alismaya baslandi (Etik
Kurul Onay Tarihi: 18.01.2017, 1 sayih karar).



Katilimcilar

Calismaya Sileyman Demirel Universitesi Saglik Bi-
limleri Fakiltesi Fizyoterapi ve Rehabilitasyon Boli-
mi’'nde 6grenim gérmekte olan égrenciler dahil edildi.
Arastirmaya katilmayi kabul eden 18-25 yas arasinda,
herhangi bir saglik problemi bulunmayan 205 6grenci
degerlendirmeye alindi. Tim gondlliler, degerlendir-
me Oncesi 24 saatlik sire icerisinde herhangi bir agn
kesici kullanmamalari, beslenme ve uyku dizenlerini
degistirmemeleri konusunda bilgilendirildi. Dislanma
kriterleri olarak; herhangi bir nérolojik, psikiyatrik ve
sistemik rahatsizligi olmak, son 1 yilda alt ve/veya Ust
ekstremite travmasi gecgirmis olmak ve kronik agri bu-
lunmasi seklinde belirlendi.

Veri Toplama Araclari

Katilimcilarin yas, cinsiyet gibi demografik bilgilerin
yani sira boy, kilo, dominant taraf, sigara ve alkol
kullanimi ile ilgili bilgileri degerlendirme formuna kay-
dedildi. PPT’nin belirlenmesi i¢in algometre ile 6l¢im
yapildi, uyku kalitesi Pittsburgh Uyku Kalite indeksi
(PUKI) ile degerlendirildi. Genel psikolojik durum ve
yasam doyumu, Yasam Doyumu Olgegdi (YDO) ve Ge-
nel Saglik Anketi (GSA) ile sorgulandi.

Basing Agn Esigi Olciimii

Saglikh bireyler ile romatolojik hastalar ve artriti olan
hastalarin PPT degerlerinin incelendigi calismalarda,
vicuttaki alti 8l¢im noktasinin agriya daha duyarli ol-
dugu gosterilmistir. Bu calismada kemik dlgiimleri igin
ulna ve tibia kemiklerinin orta hatti, kas élciimleri icin
deltoid, quadriceps femoris kasi, elde hipotenar tim-
sek ve basparmak referans nokta olarak segildi. PPT
Olgtimleri, vicudun belirlenen 2'si kemik 4’0 kas 6l-
¢lm noktasi olmak lzere toplamda 6 noktadan (ulna,
tibia, deltoid, hipotenar tiimsek, elin basparmagi, qu-
adriceps femoris) ve ylizeye 90° aclyla olacak sekilde
basing uygulanarak yapildi (1,11). Olciimlerde algo-
metre (Force Dial FDK/FDN, USA manuel algometre)
cihazi kullanildi.

PPT olgimi yapilmadan once katihmcilara 6lgim
aleti gosterildi ve basing hissini tanitmak icin referans
noktalari disinda bir alana (tenar bdlge) basing uygu-
landi. Agriyi hissettigi ilk anda “dur” komutunu verme-
si istendi. Katilimcilarin gergek test éncesi uyumunu
saglamak adina bu islem 3 kez tekrarlandi. Olgtimler
hep ayni kisi tarafindan ayni cihazla yapildi. Algomet-
re cihazinin 1 cm2’lik bir disk basligi ile basing uygu-
landi ve gu¢ birimi Newton/cm2 cinsinden kaydedildi
(12). Olcumler bilateral olarak her alan icin 5 sn ara-
hklarla 3 kez tekrarlandi ve Olgiimlerin ortalamasi o
boélge icin basing agn esigi olarak alindi. Kemik nok-
ta olcimlerinin ortalamasi ile kemik-basing agri esigi
(PPT-Os=PPT-0), kas nokta ol¢iimlerinin ortalamasi
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alinarak kas-basing agri esigi (PPT-Muscle=PPT-M)
elde edildi ve alti bélgenin ortalamasi alinarak genel
vicut i¢in basing agri esigi ortalamasi (PPT-GVO) he-
saplandi (13).

Deltoid: Olguim, katilimci oturur pozisyonda kol gévde
yaninda, dirsek tam ekstansiyondayken, akromionun
2 cm altindan yapildi.

Ulna: Katilimci 6n kolu tam fleksiyonda ve 6n kolun
uzun ekseni ile masa arasindaki a¢i 90° olmak lzere
dirsegini masaya yerlestirdi. Olekranon ile ulnar stiloid
¢ikinti arasindaki hattin orta noktasindan basing uy-
gulanarak PPT degeri tespit edildi.

Hipotenar Tiimsek: On kolun dorsal yiizii masaya
uzatilarak elin palmar yizundeki hipotenar bdlgenin
orta noktasindan olcim yapildi.

Elin basparmagi: Basparmagin tim volar yiizii meta-
karpofalangeal ve interfalangeal eklemi icermeyecek
sekilde masaya yerlestirildi ve bilek nétral pozisyonda
basin¢ uygulandi.

Tibia: Katilimci ayaklari zeminde diz ve dizleri 60°
fleksiyonda olacak sekilde pozisyonlandi. Basing uy-
gulamasi tibial tiberkilin 6 cm distaline, tibia saftina
yapildi.

Quadriceps Femoris: Katiimci supin pozisyonda ya-
tinlarak, uyluk 6n yiizinde patellanin Ust kenari ile
spina iliaka anterior superior arasindaki hattin orta
noktasindan basing agri egisi 6l¢uldu.

Pittsburgh Uyku Kalite indeksi (PUKI)

Bir aylik zaman araligindaki uyku kalitesi ve uyku bo-
zuklugunu degerlendiren 6zbildirim 6lgegidir. PUKI,
1989'da Buysseve ve ark. tarafindan gelistirilmistir
(14). Yeterli i¢ tutarhlia, test-tekrar test guvenilirligi-
ne ve gecerlilige sahip oldugu gosterilmistir. Olgegin
Tuarkce gecerlik ve glvenilirlik calismasi Agargiin ve
ark. tarafindan yapilmistir (15).

Olcekte 18 madde puanlamaya dahil edilir. Oznel
uyku kalitesi, uyku gecikmesi, uyku suresi, alisiimis
uyku etkinligi, uyku bozuklugu, uyku ilaci kullanimi
ve gunduiz islev bozuklugu olmak tzere yedi bileseni
vardir. Bilesenlerin bazilari tek bir madde ile belirtilir-
ken, bazilar ise birka¢ maddenin gruplandiriimasiyla
ifade edilmektedir. Her bir madde 0-3 puan tzerinden
degerlendirilir ve toplam puan 0-21 arasinda bir deger
alir. Toplam puanin <5 olmasi uyku kalitesinin iyi, >5
olmasi ise uyku kalitesinin k6t oldugunu gostermek-
tedir (16).
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Yasam Doyumu Olcegi (YDO)

Yasam doyumu Olcedi Diener ve ark. tarafindan 5
madde ve 7’li likert tipinde gelistirilmis, Dagh ve ark.
tarafindan Turkceye uyarlanmistir (9,17). Anketin
Tirkce versiyonu 5 madde ve 5'li likert tipte diizen-
lenmistir. Kisinin yasamini ve kendini degerlendirme
Olcegidir. Her bir madde 5’li derecelendirilmis cevap-
lama sistemine gore (1: Hi¢ Katilmiyorum-5: Tama-
men Katiliyorum) degerlendiriimektedir. Toplam puan
5-25 puan arasindadir ve puan arttikca yasam do-
yumu artmaktadir. Sonucu 15 puandan yuksek olan
katihmcilarin yasam doyumu diizeyi “yiksek” olarak
kabul edilmektedir (9).

Genel Saglik Anketi (GSA)
Patolojik olmayan yaygin psikiyatrik bozukluklari de-
gerlendirmek icin dinya genelinde arastirmalarda

Tablo 1 Katilimcilarin sosyodemografik ozellikleri

Saglikhlarda Basing Agri Esigi ve Uyku Kalitesi

siklikla kullaniimaktadir. Kili¢ tarafindan 1996 yilinda
Turkce gecerlilik ve glvenilirlik calismasi yapilmistir
(18). Olgekte yer alan 12 sorunun cevaplama sistemi
“a) Hayir, hig ¢cekmiyorum, b) Her zamanki kadar, c)
Her zamankinden sik, d) Cok sik” seklindedir. Toplam
puan 0-12 puan arasindadir ve puanlama yapilirken a
ve b secenekleri 0, ¢ ve d secgenekleri 1 puan ile de-
gerlendiriimektedir. 5 puandan yiksek sonug alanlar
“yaygin psikiyatrik bozukluga sahip” kabul edilmekte-
dir (19).

istatistiksel Analiz

“IBM SPSS for Windows 20.0” paket programi ile ¢a-
hsmanin istatistiksel analizi yapildi. Katilimcilara ait
tanitici 6zelliklerde sayi, yizde, ortalama ve standart
sapma gibi tanimlayici istatistiksel metodlar kullanildi.
Kolmogorov Smirnov testi ile verilerin normal dagili-

n %I Ort+SS
Yas (yil) 205 20,4+1,4
Cinsiyet
Kadin 102 49,8
Erkek 103 50,2
Boy (cm) 205 170,518
Kilo (kg) 205 68,1+12,5
BKI 205 22,8+3,1
Obez 7 3,4
Non-obez 198 96,6
Dominant Taraf
Sag 185 90,2
Sol 20 9,8
Sigara Kullanimi
Kullaniyor 41 20
Kullanmiyor 164 80
Alkol Kullanimi
Kullaniyor 192 93,7
Kullanmiyor 13 6,3

Ort: ortalama; Ss: Standart Sapma; n: say!; %: yiizde; BKI: Beden Kitle indeksi.
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ma uyup uymadiklari degerlendirildi. Normal dagilim
gostermeyen parametrelerin iki grup arasi karsilastir-
malarinda Mann-Whitney U Test kullanilirken, normal
dagilim gosteren parametrelerin iki grup arasi karsi-
lastirmalarinda bagimsiz gruplar T testi, 6rneklemin
tamami icin iki farkh degiskenin ortalamalarinin karsi-
lastirimasinda ise bagiml érneklem T testi kullanildi.
Normal dagihm gésteren PPT-GVO diizeyi ve PUKI,
GSA, YDO puanlari arasindaki iliski Pearson korelas-
yon analizi ile de@erlendirildi. Cinsiyete gore uyku ka-
litesi, genel psikolojik saglik durumu, yasam doyumu
dizeyi karsilastirmalari yapilirken Ki-kare testi kulla-
nildi. Sonuglar %95’lik given araliginda, anlamlilik
p<0,05 dizeyinde degerlendirildi.

Bulgular

Arastirmaya yas ortalamasi 20,4+1,4 yil olan 102’si
(%49,8) kadin, 103’0 (%50,2) erkek toplam 205 kisi
katildi. Katilimcilarin fiziksel dzellikleri Tablo 1'de ve-
rildi.

PPT'nin farkh anatomik yapilar tzerinde degerlen-
dirilmesi sonucu elde edilen PPT-GVO, PPT-M ve
PPT-O dizeylerinin cinsiyetler arasinda istatistiksel
olarak anlamli farklilik géstermedigi sonucuna ulasildi
(p>0,05). BKI diizeylerine gore obez ve obez olmayan
bireyler arasinda PPT degerlerinde anlamli bir farklilik
yoktu (p>0,05). Tim PPT degerleri dominant tarafa
0zgl incelendiginde anlamli bir fark olmadigi goéruldi
(p>0,05) (Tablo 2).

Katilimcilarin uyku kalitesi, yasam doyumu ve genel
saglik durumlari cinsiyetlere goére ele alindiginda,
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kadinlarin uyku kalitesinin anlamli diizeyde iyi oldu-
gu tespit edilirken (p<0,05) diger sonuglarin her iki
cinsiyette benzer oldugu gorildia (p>0,05). Bireyle-
rin %55,1'inin (n=113) uyku kalitesinin, %88.3'lnln
(n=181) genel psikolojik saghk durumunun iyi oldu-
gu ve %71,2'sinin (n=146) yasam doyumu dizeyinin
yilksek oldugu gérilda (Tablo 3).

PPT-GVO ile YDO, GSA ve PUKI parametreleri ara-
sindaki iliski incelendiginde, PPT-GVO’nun; YDO ile
pozitif yonli dusuk (r=0,176), GSA ile negatif yonli
orta diizeyde (r=-0,337), PUKI ile negatif yonlii orta
dizeyde (r=-0,338) korelasyon gosterdigi bulundu.
YDO ile GSA ve PUKI arasindaki korelasyon incelen-
diginde, YDO'nuin; GSA ile negatif yonlii orta diizeyde
(r=-0,259), PUKI ile negatif yonlii orta diizeyde (r=-
0443) iliskili oldugu bulundu. PUKI ile GSA arasinda
pozitif yonli orta diizeyde korelasyon (r=0,332) vardi
(Tablo 4).

Sigara kullanan katihmcilarda PPT-GVO degerinin
anlamli derecede distk oldugu (p<0,05), alkol kul-
laniminin  PPT-GVO degerini etkilemedigi goruldu
(p>0,05). Uyku kalitesi iyi olan bireylerde PPT-GVO
degeri ve YDO puaninin daha yiiksek oldugu, PUKI
ve GSA puanlarinin ise daha disik oldugu bulundu.
Sigara kullaniminin PUKI ve YDO sonuclarinda an-
lamh bir fark olusturmadidi (p>0,05) ancak GSA pu-
aninin anlamh derecede yiiksek olmasina yol actig
gorildi (p<0,05). Alkol kullanan bireylerde PUKI ve
GSA puanlarinin anlamli derecede yiksek (p<0,05),
YDO puanlarinin alkol kullanmayanlarla benzer oldu-
gu sonucuna ulasildi (p>0,05) (Tablo 5).

Demografik dzelliklere gore PPT-GVO, PPT-M, PPT-O diizeylerinin karsilastiriimasi

Kadin Erkek Toplam Non- o
n=102 | n=103 | n=20s | P | ©OPez obez P Sag Sol P
(Ort+SS) | (Ort£SS) | (Ort£SS) (Ort+SS) | (Ort£SS) (OrtxSS) | (Ort£SS)
CP_:‘l\DITO 5,9+1,5 6,1+1,7 5819 | 0,29 | 4,9+2,0 6,1+16 | 0,60 | 6,0+1,6 6,2£2,0 | 0,62
PPT-M | 5515 5,8+1,8 57£1,7 | 0,16 | 4,8+2,1 57#16 | 0,28 | 5,6+1,6 58+2,1 | 0,71
PPT-O | 6,3%1,6 6,5+1,8 6,5£1,7 | 0,50 | 5,0+2,0 6,5£1,7 | 0,06 | 6,4+1,7 6,6£1,9 | 0,55

Mann-Whitney U Test, p<0,05 diizeyinde anlamlidir. PPT-GVO: Basing agri esigi genel viicut ortalamasi;
PPT-M: Basing agri esigi kas ortalamasi; PPT-O: Basing agri esigi kemik ortalamasi, Ort: ortalama; SS: standart sapma.
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Tablo 3

Saglikhlarda Basing Agri Esigi ve Uyku Kalitesi

Cinsiyete gore uyku kalitesinin, genel psikolojik saglik durumunun ve yasam doyumu

dizeyinin karsilastiriimasi

KADIN ERKEK TOPLAM »
n=102 n=103 n=205 X P
n (%) n (%) n (%)
Uyku Kalitesi
iyi 66 (58,4) 47 (41,6) 113(55,1) 7,538
0,006*
Kotl 36 (39,1) 56 (60,9) 92(44,9) 7,538
Genel Psikolojik Saglik Durumu
iyi 91 (50,3) 90 (49,7) 181(88,3) 0,037
0,848
Yaygin psikolojik bozuklugu var 11 (49,8) 13 (54,2) 24(11,7) 0,037
Yasam Doyumu Diizeyi
Yiksek 71 (48,6) 75 (51,4) 146(71,2) 0,257
0,612
Dusik 31 (52,5) 28 (47,5) 59(28,8) 0,257
*: Ki-kare testi, p<0,05 diizeyinde anlamlidir. x2: Ki-kare degeri.
Tablo 4 PPT-GVO, YDO, GSA ve PUKI Parametrelerinin Korelasyon Dagilimlari
PPT GVO YDO GSA PUKI
r 1 0,176* -0,337** -0,338**
PPT GVO
p 0,012 0,000 0,000
r 0,176* 1 -0,259** -0,443**
YDO
p 0,012 0,000 0,000
r -0,337** -0,259** 1 0,332**
GSA
p 0,000 0,000 0,000
r -0,338** -0,443** 0,332** 1
PUKI
p 0,000 0,000 0,000

r: pearson korelasyon katsayisi, *: p<0,05 diizeyinde anlamhdir, **: p<0,001 diizeyinde anlamhdir.
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Tablo 5

ve alkol kullanimina gore degisimleri
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Parametrelerin uyku kalitesi, genel psikolojik saglik durumu, yasam doyumu diizeyi, sigara

PPT-GVO PPT-M PPT-O PUKI YDO GSA
(OrtxSs) (OrtxSs) (OrtxSs) (OrtxSs) (Ort£Ss) (Ort£Ss)
Uyku kalitesi
iyi 6,3+1,5 6,0+1,5 6,7+1,6 2,8+1,6 18,9+3 1,8+1,8
Kotu 5,7£1,7 5,3%£1,8 6,1+1,9 7,617 16+3,8 3,3£2,4
p 0,006* 0,002* 0,017* 0,000* 0,000° 0,000*
Genel psikolojik saglik durumu
iyi 6,1+1,6 5,8+1,7 6,6+1,7 | 4,6:2,8 17,8+3,6 1,9¢1,5
vaygin psikolojik 5,1+1,6 4,8+1,7 55+1,7 | 7,5¢2,7 1624 6,9£0.9
rahatsizlia sahip
p 0,004 0,004* 0,005* 0,000* 0,029* 0,000*
Yasam doyumu diizeyi
Yiuksek 6,2+1,6 5,9+1,7 6,6+1,8 6,9+2,5 19,4+2,4 2,242
Dusuk 5,6+1,5 B.2:5 6,2+1,6 4,2+2.7 13,2+2,3 3,2+2,4
p 0,036* 0,016* 0,117 0,000* 0,000* 0,007*
Sigara Kullanimi
Kullaniyor 5,5+1,7 5,2+1,8 5,9+1,7 5,6+3,1 17,1+£3,8 3,4+2,4
Kullanmiyor 6,2+1,6 5,8+1,6 6,6+1,7 4,8+2,8 17,7+3,6 2,2+2,1
p 0,018* 0,133 0,015* 0,066 0,322 0,004*
Alkol Kullanimi
Kullantyor 5,5+1,9 5,2+2,1 5,9+1,9 7,3+1,3 16,8+4,5 4,242
Kullanmiyor 6,1+1,6 5,8£1,6 6,5£1,7 4,8+2,9 17,7£3,6 2,3£2,1
p 0,212 0,133 0,213 0,001* 0,444 0,002*

*: Bagimsiz gruplar T testi, p<0,05 diizeyinde anlamlidir. SS: Standart Sapma, PPT-GVO: Basing agri esigi genel viicut ortalamasi;
PPT-M: Basing agri esigi kas ortalamasi; PPT-O: Basing agri esigi kemik ortalamasi; GSA: Genel Saglik Anketi; PUKI: Pittsburgh

Uyku Kalite indeksi; YDO: Yagam Doyumu Olgegi

Tartisma

Saglikli bireylerde uyku kalitesi, genel saglk ve psi-
kolojik durum ile algilanan PPT degeri arasindaki ilis-
kinin incelendigi bu calismada yasam doyumu diizeyi
yikseldikce genel saghk durumu ve uyku kalitesinin
iyilestigi goruldu. Uyku kalitesi ve yasam doyumunun
yiksek oldugu bireylerde tim vicuttan elde edilen
PPT-GVO degerinin daha yiiksek oldugu sonucuna
ulasildi.

Cinsiyete gbre PPT degerinin degisimi incelendigin-
de erkeklerde esik degerin kadinlardan daha yuksek
oldugu goruldi. Literatlr incelendiginde calismalarin
bazilarinda agri esigi kadinlarda daha yuksek bulu-
nurken, bazilarinda erkeklerde daha yiksek oldugu
sdylenmistir (12,13,20,21). Bendelow agri ve cinsiyet
Uzerine yaptig1 arastirmada, agriy! kadinlarin erkek-
lerden farkli algilamasindaki sebebin agrinin olusum
mekanizmasinda rol oynayan GABA gibi maddelerin
cinsiyete ve hormonlara bagh olarak farkl dretildigini
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rapor etmistir (22). Calismalarda degisken sonuglarin
¢tkmasi farkli populasyonlarin dahil edilmesi ve agr
hissinde hormonal faktorlerin etkisi nedeniyle agik-
lanabilir. Agri esiginin lateralite ile iliskili olup olmadi-
gina dair farkli sonuclari olan ¢alismalar mevcuttur.
Calismadan elde ettigimiz bulgular sonucunda PPT
degeri dominant tarafla iliskili olarak degisiklik goster-
memistir. Bazi ¢alismalarda dominantta tarafta PPT
degeri yiksek bulunurken, bazilarinda ise esit sonuc-
lar elde edilmistir (12,13). Gerecz-Simon ve ark. ¢alis-
mamizla benzer sekilde, dominant ve non dominant
taraf arasinda PPT degerlerinin farklilik géstermedi-
gini bildirmistir.

Calismamizin bulgularina goére yasam doyumu dui-
zeyi ve genel psikolojik saglk durumu cinsiyete bagli
degismezken, uyku kalitesi istatistiksel olarak anlam-
Il diizeyde cinsiyete gore degismekteydi. Kermen ve
ark. calismamizla benzer sonuglara ulasmis, yasam
doyumu ve psikolojik iyi olus ile cinsiyetin bir iliskisinin
olmadigini sdylemistir (23). Ancak bazi ¢alismalarda
yasam doyumunun, cinsiyete gore farklilik gdsterdi-
gi bulunmustur (24,25). Katihmcilarin farkli meslek
gruplarindan olmasi bu durumun nedeni olarak disu-
nilebilir.

Genel psikolojik saglik durumu iyi olan katilimcila-
rin PPT-GVO degerlerinin anlamli derecede yuksek
oldugu gorildi. Saglikh adélesanlarda yapilan bir
calismada psikolojik stres diizeyi ile kas-iskelet sis-
temi semptomlarinin iliskili oldugu bulunmustur (26).
Hissedilen agri ile kisilerin bildirdigi saglik diizeyinin
hem psikolojik durum hem de agri mekanizmasini
etkileyen hormonal faktorlerle yakindan iliskili oldugu
vurgulanmistir (27,28). Yasam doyumu degerlendiril-
diginde, yasam doyumu yiiksek olan geng yetiskinle-
rin PPT-GVO dizeylerinin anlaml olarak yuksek ol-
dugu goruldi. Kanserli geng yetiskinlerde yapilan bir
¢alismada yasam doyumu ve agri arasinda negatif bir
iliski oldugu g0sterilmistir (29). Agrinin yasam kalite-
sini disUrdigi ve buna bagh olarak kisilerin hissetti-
gi yasam doyumunun azaldigi sonucuna ulasilabilir.
Calismamizda uyku kalitesi iyi olan katilimcilarin PPT
degerinin, kot uyku kalitesine sahip olanlardan an-
lamh olarak yiiksek oldugu sonucuna ulasildi. Uyku
kalitesi ile PPT arasindaki iliskinin ele alindigi calis-
malar incelendiginde kot uyku kalitesinin agri has-
sasiyetini artirabilecegi ya da var olan agrinin uyku
kalitesini etkileyecegi belirtiimistir (21,30).

Calismadan elde ettigimiz bulgulara gore yasam do-
yumu yuksek olan saglikli genc yetiskinlerin genel
psikolojik saglik durumu ve uyku kalitesinin de iyi ol-
dugu gorildi. Yapilan ¢alismalarda psikolojik saglk
durumunun yasam doyumu ile orantili oldugu ve her
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parametrenin uyku kalitesini dogrudan etkiledigi sonu-
cuna ulasiimistir (31,32). Literatiirle benzer sonuclara
ulastigimiz bu ¢alisma ile yaygin psikolojik rahatsizli-
g1 olan yetiskinlerin kot uyku kalitesine sahip oldugu
soylenebilir (33—35). Uyku kalitesi ve genel psikolojik
durumun algilanan agri diizeyini degistirdigini, yasam
doyumu iyi olan bireylerin agridan daha az etkilendi-
gini sdylemek mimkindur.

Universiteli 6grencilerde yaptigimiz calismada kati-
hmcilarin yaklasik %55’inin uyku kalitesinin iyi oldu-
gu, sigara kullaniminin uyku kalitesini etkilemedigi,
alkol kullananlarin ise PUKI puaninin anlamli olarak
yiiksek oldugu goriildii. Universite 6grencilerinde ya-
pilan baska bir calismada PUKI ortalamasi benzer
sekilde bulunmus ve sigara kullaniminin uyku kalite-
sini etkilemedigi, alkol kullaniminin ise uyku kalitesini
olumsuz yonde etkiledigi belirtilmistir (6). Alkoliin uyku
bolinmesini artirdi§i, daha sik ve daha uzun uyanikli-
ga sebep olarak uyku kalitesini etkiledigi ve agri-uyku
mekanizmalari araciligiyla PPT Uizerinde etkisi oldugu
sdylenebilir.

Calismamizda literatirle uyumlu sekilde, PPT-M du-
zeyinin uyku kalitesi kotl olanlarda, yaygin psikolojik
rahatsizhgi olanlarda ve yasam doyumu disuk olan-
larda anlamli olarak diistk oldugu bulundu (36). Siga-
ra kullanan, kétl uyku kalitesine ve yaygin psikolojik
rahatsizliga sahip olan katilimcilarda PPT-O dize-
yinin anlamh olarak disik oldugu gorildd. Literatir
incelendiginde benzer calismalarda bdyle bir karsilas-
tirmanin yapilmadigi tespit edildi.

Limitasyonlar

Calismamizin limitasyonu, katilimcilarin sadece Su-
leyman Demirel Universitesi'nde dgrenim gérmekte
olan 6grencilerden olusmasidir. Farkl populasyon ve
farkli yas gruplarinda yeni ¢calismalarin yapilmasi ge-
rekmektedir.

Sonug olarak, ¢alismamizda saglikli genc yetiskinle-
rin PPT-GVO diizeyinin; uyku kalitesi, yasam doyumu
dizeyi ve genel psikolojik saglk durumuna gore de-
gistigi saptandi. Saglikh bireylerde agri esiginin iligkili
oldugu parametreler iyilestirildiginde agri hissinin aza-
lacagi, buna bagli olarak da yasam doyumun artacagi
disinulmektedir. Bir zincirin halkalarini olusturan bu
parametrelerden birinde yapilacak degisiklik digerle-

rinde de olumlu sonugclara ulasiimasini saglayacaktir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu arastirma icin SDU Tip Fakultesi Klinik Arastirma-
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Oz

Amag

Bircok fiziksel hastaligin ve bazi ruhsal bozukluklarin
klinik seyrinde hastalik algisinin rolu iyi tanimlanmis
olmasina ragmen, su ana kadar bipolar bozukluk ile
iliskili hastalik algisi hakkinda ¢cok az sey bilinmekte-
dir. Bu calismada bipolar bozukluk tanisi olan olgu-
larda hastalik algisi, bas etme tarzlar ve 6z-yeterlilik
arasindaki iliskiyi inceleyerek bu degiskenlerin klinik
seyir Uzerindeki etkilerini arastirmak amaclanmistir.

Gerec ve Yontem

Bu kesitsel calismada, Mart 2021- Eylil 2021 tarihleri
arasinda bipolar bozuklugu olan 157 katilimcidan olu-
san bir kohortu degerlendirdik. Veri toplama araclari
olarak Sosyodemografik Bilgi Formu, Kisa Hastalik
Algisi Olcegi, Ozyeterlilik Olgcegi ve Stresle Basa Cik-
ma Tarzlari Olcegdi kullanilmistir.

Bulgular
Olgularin yas ortalamasi 42.08+12.92 yil idi. Bu ka-
tiimcilarin 84'0 (%53.5) kadin, 73'0 (%46.5) erkek-

ti. Kisa Hastalik Algisi Olcegi ile Genel Oz-yeterlilik
Olgegi arasinda negatif korelasyon vardi (r=-0.376;
p<0.001). Stresle Basa Cikma Tarzlari Olgeginin plan-
Il problem ¢dzme (r=-0.286; p<0.001); olumlu yeniden
degerlendirme (r=-0.337; p<0.001); ka¢cma-kacinma
(r=0.216; p=0.020) alt boyutlari arasinda bir iliski var-
di. Kisa Hastalik Algi Anketini tahmin etmek icin lineer
regresyon analizi yapildi, anlamli bir regresyon mode-
li oldugu bulundu [F (5,151) =13.769; p<0.001] ve ba-
gimh degiskenlerdeki varyansin %29’unun bagimsiz
degiskenler tarafindan aciklandigi gozlendi.

Sonug¢

Bu calisma, BB tanili hastalarda hastalik algilarinin
Ozyeterlilik, basa c¢ikma tarzi ve klinik ozellikler ile
baglantih oldugunu godstermektedir. Olumlu hastalik
algilarini artiran ve olumsuz hastalik algilarini azaltan
mudahaleler, hastalik sonuclari Gzerinde iyilestirici bir
etkiye sahip olabilir.

Anahtar Kelimeler: Basa cikma, Bipolar bozukluk,
Duygu odakli basa ¢cikma; Hastalik algisi, Oz-yeterli-
lik, Problem odakli basa ¢ikma
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Abstract

Objective

Even though the importance of illness perception in
the clinical course of many physical diseases and
certain mental disorders has been well documented,
little is known about illness perception in bipolar
disorder. This study reveals the relationship between
illness perception, coping styles, and self-efficacy in
patients with bipolar disorder. Secondly, to investigate
the effects of these variables on the clinical course.

Material and Method

In this cross-sectional study, we evaluated a cohort
of 157 subjects with bipolar disorder recruited from
March 2021 to September 2021. lliness perception
was measured using the Turkish version of the Brief
lliness Perception Questionnaire. Self-efficacy was
assessed using the Self-Efficacy Scale. Coping was
evaluated using the Ways of Coping Questionnaire.

Results

Of 157 patients who had bipolar disorder ages’ mean
was 42.08+12.92. 84 (53.5%) of these participants
were female, 73 (46.5%) of them were male. Brief

Introduction

Bipolar Disorder (BD) is a mood disorder in which
dramatic changes in mood, energy, activity levels, and
behavioral and functional impairments are observed
(1, 2). Although there are different results regarding
the age of onset of the disease, it is thought that the
first symptoms appear at the beginning of the twenties
(3, 4). Itis defined as one of the chronic, serious mental
disorders that progress with periods of exacerbation
and remission. It has been reported that the lifetime
prevalence is 0.6% for Bipolar 1 Disorder, 0.4% for
Bipolar 2 Disorder, 1.4% for sub-threshold BD, and
2.4% for Bipolar Spectrum (5). Due to the disease's
early onset, chronic nature, and high prevalence, it is
one of the primary causes of intellectual disability. It
contributes significantly to the global patient burden

(6).

In the treatment management of BD, it is essential to
focus on the subjective experiences of the patients
in order to reduce the symptoms of the disease and
prevent relapses. In recent years, an increasing
emphasis has been placed on developing self-
management strategies for patients with chronic
illnesses such as BD, which include behavioral and
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lliness Perception Questionnaire had a negative
correlation between General Self-Efficacy Scale
(p<0.001; r=-0.376); and had a negative correlation
between The Ways of Coping Questionnaire’s
subscales planful  problem-solving  (r=-0.286;
p<0.001); positive reappraisal (r=-0.337; p<0.001);
escape-avoidance  (r=0.216; p=0.020). Linear
regression analysis was performed to predict the Brief
lliness Perception Questionnaire, it was found that
a significant regression model [F (5,151) =13.769;
p<0.001], and 29%, of the variance in the dependent
variable, were explained by the independent variables.

Conclusion

This study demonstrates that illness perceptions are
linked with self-efficacy, coping style, and clinical
characteristics in patients with BD. Interventions that
increase favorable illness perceptions and decrease
negative illness perceptions may improve disease
outcomes.

Keywords: Bipolar
coping, self-efficacy,
emotion-focused coping

disorder, illness perception,
problem-focused coping,

emotional management of the illness and control
of its physical and psychosocial consequences (7-
9). A positive perception of illness is that the iliness
can be controlled with individual effort or treatments.
One factor that significantly affects patients' self-
management, symptom control, and disease
outcomes is their perception of their disease based
on coping mechanisms. lliness perception is patients'
beliefs about their illness, which vary according to
their subjective experiences (10). Leventhal et al.
developed the 'Self-Regulation Model' to describe
patients' coping methods with their diseases (11).
According to this model, there are representations
evaluated in five dimensions regarding the identity,
cause, duration, treatment-controllability, and disease
outcomes in patients (12).

In contrast, the negative perception of illness is the
belief that the illness cannot be controlled and will
lead to wrong results (10). It has been reported that
these differences in perspective affect the patients'
treatment compliance, clinical course, and coping
mechanisms. Negative labeling causes significant
difficulties in the fight against the disease (11). It is
emphasized that these effects are linked to complex
processes, and further research is needed.



lliness perception is mainly used to evaluate emotional
and behavioral responses to somatic diseases
(12-16). There are fewer studies investigating the
perception of illness in mental illnesses. Most of the
existing studies have focused on the relationship
between the perception of illness and treatment
compliance in BD. Studies have emphasized that
determining the disease perceptions of patients with
BD and positively changing the perceptions can
mediate the improvement of clinical outcomes by
increasing the coping with the stress of the disease,
compliance with drug treatments, and increasing the
continuity of treatment (17-19).

lliness perception may be related to patients' coping
mechanisms with life events and may affect the
clinical course of patients. Coping mechanisms
are cognitive and behavioral efforts to tolerate and
minimize stressful situations (20). Lazarus and
Folkman defined two types of coping mechanisms:
problem-focused and emotion-focused. Problem-
focused coping includes generating options for the
problem, evaluating the positive and negative aspects
of different options, and determining steps to solve the
problem. On the other hand, emotion-focused coping
is generally a strategy for managing problem-related
distress (21).

Self-efficacy is the belief that is effective in determining
personal goals and evaluating their abilities, which
function as a determinant in people's moativation,
emotions, and actions (22). People with a solid sense
of self-efficacy are aware of their skills. It is observed
that they persist in their actions without giving up when
they encounter difficulties and experience failure (23).
Previous studies have shown that self-efficacy in
BD can significantly affect the clinical course of the
disease, functionality, quality of life, coping skills,
and treatment management of the disease (24, 25).
Identifying the factors associated with self-efficacy in
patients with BD may provide critical information for
developing appropriate interventions to manage the
disease.

Studies have been conducted on the perception
of illness covering different physical and mental
illnesses. However, as far as we know, there has been
no study examining the relationship between illness
perception, self-esteem, and coping mechanisms
in patients with BD. We hypothesized that low self-
esteem, unhealthy coping mechanisms and poor
outcomes of the illness may contribute to the negative
perception of their illness in patients with BD. This
study aims to reveal the perception of illness and its
relationship with self-esteem, coping mechanisms

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

and clinical variables among patients with BD,
and to identify the associated risk factors. Patients'
negative perceptions of illness may lead to treatment
nonadherence, decrease in quality of life, decrease in
self-esteem, and poor clinical outcomes. Therefore,
it is very important to know how patients with bipolar
disorder perceive their iliness. Identifying risk factors
for negative perceptions of iliness will contribute to the
development of appropriate interventions.

Material and Method

Study Design

This cross-sectional study was conducted between
March 2021 and September 2021. Patients with
BD, who were followed up by the Stleyman Demirel
University Faculty of Medicine, Psychiatry outpatient
clinic for at least one year, were included in the study.
The participants were informed verbally and in writing
about the procedure and purpose of the research.
Those who gave consent to participate in the study
were included. Data about the diagnosis and clinical
course of the patients were obtained from the
patient follow-up files. A psychiatric examination and
evaluation were performed. Disease diagnoses were
confirmed according to DSM-5 diagnostic criteria. The
study was approved by the Clinical Research Ethics
Committee of Sileyman Demirel University Faculty
of Medicine (Date: 03.02.2021; No:55). This study
was conducted in a framework that conforms to the
Helsinki Declaration.

Participants

Inclusion criteria for the study were: Being older
than 18 years, being followed up in the psychiatry
outpatient clinic for at least one year with the diagnosis
of BD, being in remission (Hamilton Depression
Rating Scale (HAM-D) score below 7, Young Mania
Rating Scale (YMDS) score below 5) and being
literate. Exclusion criteria included being in a manic,
depressive, or mixed episode, receiving a score of
greater than five on the YMRS or more significant
than seven on the HAM-D, having any mental iliness
other than BD, and failing to respond to more than 5%
of the questionnaire's questions. Four patients were
excluded from the study because they did not answer
more than 5% of the research questions. Two of the
patients were excluded from the study because they
scored above five on the YMRS, three with a score
above seven on the HAM-D, and one with a comorbid
obsessive-compulsive disorder. Thus, the study was
carried out on 157 patients.

Main Outcome Measure
The sociodemographic form, Young Mania Rating
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Scale, Hamilton Depression Rating Scale, Brief
iliness Perception Questionnaire, The Ways of Coping
Questionnaire, And Self-Efficacy Scale were used to
collect data.

The Sociodemographic Form

The researcher completed the sociodemographic
form, including age, gender, education level, marital
status, monthly income, place of residence, duration
of disease, hospitalization, and suicide history.

Young Mania Rating Scale (YMRS)

The 11-item-YMRS, created by Young et al.,, was
used to assess manic symptoms (26). Karadag et al.
conducted a Turkish validity and reliability assessment
ofthe measure (27). The internal consistency coefficient
of the Turkish version (Cronbach's alpha) was 0.79.

Hamilton Depression Rating Scale (HAM-D)
HAM-D developed by Hamilton was used to evaluate
depressive symptoms (28). The Turkish validity and
reliability study of the scale was performed by Akdemir
et al. (29).

Brief lliness Perception Questionnaire (B-IPQ)
The scale developed by Broadbent et al. consists of 8
sub-dimensions: Consequences, Timeline, Personal
control, Treatment control, Identity, Concern,
Comprehensibility, Emotional response (30). Items
1, 2, 3, 4, 5 assess the cognitive representations
of the disease; item 6,8 assess the emotional
representations of the illness; item 7 assesses the
intelligibility of the illness. High scores from the sub-
dimensions of the scale indicate a negative perception
of illness. The Turkish validity and reliability study of
the scale was performed by Karatas et al. (31). In
the analyses, we used the total score (0 to 80), with
a greater value suggesting more negative illness
perceptions (together with decreased adaptive coping
and/or reduced illness awareness).

The Ways of Coping Questionnaire

(Revised) (WCQ)

The scale developed by Folkman and Lazarus to
evaluate coping mechanisms that emerge when
faced with a stressor is a four-point Likert-type scale
consisting of 66 items and eight subscales (32). The
Turkish validity and reliability study of the scale was
performed by Durak et al. (33). These subgroups
are confrontive coping, distancing, self-controlling,
seeking social support, accepting responsibility,
escape-avoidance, planful problem-solving, and
positive reappraisal. Problem-focused coping is
one of the planful problem-solving and confrontive
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coping subscales, whereas emotional-focused coping
consists of distancing, self-controlling, seeking social
support, accepting responsibility, escape-avoidance,
and positive reappraisal subscales. High scores from
the subscales indicate which coping style is used
more frequently in stressful situations.

The General Self-Efficacy Scale (GSES)

After Sherer et al. developed the first 23-item form, the
scale was revised by Magaletta and Oliver, and a 17-
item form was started to be used (34, 35). The scale,
for which Yildirim and ilhan conducted turkish validity
and reliability studies, is used to evaluate self-efficacy
(36). The scores obtained from the five-point Likert-
type scale vary between 17-85. An increase in the
scores obtained from the scale indicates increased
self-efficacy beliefs.

Statistical Analysis

The SPSS Program for Windows, version 26.0, was
used for statistical analysis (SPSS Inc, Chicago, IL).
The mean, standard deviation (SD), median, and
percentwere used to express statistical data (percent).
The patient characteristics (e.g., age, number of
children, total number of episodes, mania, depression)
and overall questionnaire scores were determined
using these indices (mean£SD). It will be compared
with sociodemographic Chi-square and Student's
t-test. The outcome measurements were compared
using Spearman (GSES/WCQ/B-IPQ) Correlation. A
correlation of 0.10 to 0.29 was regarded minor, 0.30
to 0.49 was considered moderate, and 0.50 to 1.0
was considered good for interpreting the results. The
better the fit and hence the correlation, the closer the
correlation coefficients. Linear regression analysis
was performed to predict the Brief lllness Perception
Questionnaire. The median was used for data that did
not have a normal distribution (minimum-maximum).
p<0.05 was used as the level of significance. With an
alpha = 0.05 and power = 0.95, the projected sample
size needed with this effect size (G Power 3.1 or other
software) is approximately N = 134 for this comparison
and 157 participants were included to the study.

Results

The mean age of 157 BP patients was 42.08+12.92.
Also 53.5% (n=84) of these participants were
female. 63.1% of participants (n=99) graduated
from high school and higher graduation. 52.9%
(n=83) of participants were married. 52.9% (n=83)
of participants had bipolar disease for more than 10
years. The results of the analyzes, percentages, and
numbers of sociodemographic data according to the
B-IPQ are also shown in Table 1.
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Table 1 Sociodemographic characteristics of all patients and analysis results with B-IPQ scores.

mean SD p
Age 42.08 12.92 0.545%**
Gender n (%) mean+SD
Women 84 (53.5) 37.64+16.02
0.117*
Men 73 (46.5) 41.77+16.69
Education
<High school 58 (36.9) 39.09+16.44
0.568*
=High school 99 (63.1) 40.30+16.54
Marital Status
Single 74 (33.1) 38.67+14.38
Married 83 (52,9) 42.88+16.58 0.046**
Widow 22 (14) 34.95+16.37
Working Status
Working 98 (62,4) 37.40+18,92
0.265*
Not working 59 (37,6) 41,33+14.69
Having child/children
Yes 88 (56,1) 41.58+16.80
0.146*
No 69 (43.9) 37.65+15.87
Living together with
Alone 17 (10.8) 38.81+18.41
Parent 53 (33.8) 35.13+14.08
Spouse 13 (8.3) 57.85+8.99 0.001**
Spouse and Children 69 (43.9) 40.65+16.50
Extended family 5(3.2) 33.20+£19.99
Monthly income
<Minimum wage 70 (44.6) 38.34%12.91
0.103*
>Minimum wage 87 (55.4) 41.07+18.83
Place of residence
Rural 67 (42.7) 41.27+16.08
0.374*
Urban 90 (57.3) 38.80+16.75
Disease duration (years)
<4 38 (24.2) 39.39+19.71
5-10 36 (22.9) 35.83+18.90 0.373**
=210 83 (52.9) 41.80+13.29
Hospitalization (lifetime)
No 37 (23.6) 41.35+17.99
0.681*
Yes 120 (76.4) 39.39+16.01
Suicide History(lifetime)
No 107 (68.2) 39.51+16.28
0.520*
Yes 50 (31.8) 40.58+16.99
Smoking
Yes 62 (39.5) 38.98+18.05
0.953*
No 95 (60.5) 40.42+15.41
Using Alcohol
Yes 17 (10.8) 46.76+17.16
0.021*
No 140 (89.2) 39.01+16.24

*Mann-Whitney U **Kruskal Wallis Analyses

*** Spearman Correlation (Correlation between B-IPQ). The bold type denotes statistical significance.
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Table 2

Bipolar Disorder and lliness Perception

Median number of episodes, Scale and subscale scores of all participants

Questionnaires’ Scores [Median (minimum-maximum)]
YMRS 2 (1-5)
HAM-D 2 (1-5)
WwCQ 63 (15-124)
Planful Problem Solving 7 (1-17)
Positive Reappraisal 9 (1-21)
Self-Controlling 9 (2-19)
Escape-Avoidance 10 (2-23)
Distancing 8 (0-18)
Seeking social support 8 (0-18)
Confrontive coping 7 (1-15)
Accepting responsibility 6 (0-12)
GSES 57 (32-79)
B-IPQ 41 (0-80)
Consequences 6 (0-10)
Timeline 8 (0-10)
Personal control 4 (0-10)
Treatment control 2 (0-10)
Identity 6 (0-10)
Concern 6 (0-10)
Comprehensibility 2 (0-10)
Emotional response 7 (0-10)
The number of total episodes 5 (0-25)
The number of depressive episodes 2 (0-15)
The number of manic episodes 2 (0-13)
The number of hypomanic episodes 0 (0-5)
The number of mixed episodes 0 (0-2)

YMRS: Young Mania Rating Scale, HAM-D: Hamilton Depression Rating Scale, B-IPQ: Brief lllness Perception Questionnaire,
WCQ: The Ways of Coping Questionnaire, GSES: The General Self-Efficacy Scale

As a result, there were significant differences between
marriage status and B-IPQ scores (p=0.046). In
the post-hoc analysis, married participants with the
bipolar disease had statistically significantly higher
B-IPQ scores (p=0.023). The patients who lived with
only a spouse had statistically significantly higher
B-IPQ scores than all living types. The participants
using alcohol had higher B-IPQ scores than non-
using participants (p=0.021).
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The mean scores of YMRS and HAM-D scores were
2.19+0.95; 2.37+0.89, respectively, so all patients
were in remission. In two questionnaires, 5 was the
maximum score. GSES mean score was 56.62+8.63,
and B-IPQ means the score was 39.85+16.46. Median
scores of all scales and subscales are in Table 2.

B-IPQ had a low and statistically significant positive
correlation with the number of total episodes (r=0.235;
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Table 3 Median number of episodes, Scale and subscale scores of all participants

r P

WCQ subscales

Self-controlling -0.146 0.069
Escape-avoidance 0.216 0.020
Planful problem-solving -0.286 <0.001
Positive reappraisal -0.337 <0.001
Distancing -0.101 0.210
Seeking social support -0.101 0.209
Confrontive coping -0.095 0.237
Accepting responsibility -0.093 0.245
GSES -0.376 <0.001
The number of total episodes 0.235 0.003
The number of depressive episodes 0.276 <0.001
The number of manic episodes -0.017 0.828
The number of hypomanic episodes 0.251 0.002
The number of mixed episodes 0.154 0.055
Disease duration 0.105 0.221
Hospitalization history -0.020 0.820
Suicide history 0.055 0.527
Age -0.049 0.545

YMRS: Young Mania Rating Scale, HAM-D: Hamilton Depression Rating Scale, B-IPQ: Brief lliness Perception Questionnaire,
WCQ: The Ways of Coping Questionnaire, GSES: The General Self-Efficacy Scale

p=0.003); the number of depressive episodes (r=0.276,
p<0.001) and the number of hypomanic episodes
episodes (r=0.251, p=0.002). There was a moderate
and statistically significant negative correlation
between B-IPQ and GSES (r=-0.376, p<0.001);
also, low/moderate negative statistically significant
correlation between B-IPQ and WCQ's subscales as
planful problem solving (r=-0.286, p<0.001); positive
reappraisal (r=-0.337, p<0.001). There was positively
and statistically significant correlation between B-IPQ
and escape-avoidance subscale (r=0.216, p=0.020).
All details were shown in table 3.

A multiple linear regression model was used to
identify independent predictors of illness perception
in patients with BD. The model fit was assessed using
appropriate residual and goodness of fit statistics
(table 4). There was a significant regression model

with B-IPQ and other correlated variables [F (5,151)
=13.769; p<0.001], and 29% of the variance in the
dependentvariable were explained by the independent
variables by backward type of regression. This
regression showed us to predict illness perception
with escape-avoidance, GSES score, and the number
of hypomania episodes.

Discussion

This study aimed to understand better how patients
with BD perceive their disease. We examined the links
between iliness perception and clinical course and the
relationships between coping styles and self-efficacy.
Our findings correlated a negative iliness perception to
lower self-esteem, more disease episodes, and more
manic and depressive episodes. While increases in
the planful problem solving and positive reappraisal

362



Siileyman Demirel Universitesi

Table 4

episode types, by B-IPQ.

Bipolar Disorder and lliness Perception

Multiple linear regression analysis of 4 models of WCQ subscales, GSES scales,

Model B S.E B p
(Constant) 68.398 7.908 <0.001
Escape-Avoidance 0.911 0.284 0.243 0.002
Planful problem solving -0.663 0.390 -0.156 0.091
Positive Reappraisal -0.649 0.365 -0.165 0.077

1 GSES -0.546 0.134 -0.294 <0.001
The number of total episodes 0.511 0.399 0.125 0.202
The number of depressive episodes -0.107 0.713 -0.015 0.881
The number of hypomanic episodes 3.917 1.855 0.156 0.328
Using Alcohol 2.136 2.178 0.070 0.036
(Constant) 68.383 7.881 <0.001
Escape-Avoidance 0.905 0.280 0.241 0.002
Planful problem solving -0.666 0.388 -0.157 0.088
Positive Reappraisal -0.644 0.362 -0.164 0.077

2 GSES -0.545 0.133 -0.294 <0.001
The number of total episodes 0.470 0.287 0.115 0.104
The number of hypomanic episodes 3.862 1.811 0.154 0.035
Using Alcohol 2.149 2.169 0.070 0.323
(Constant) 68.778 7.871 <0.001
Escape-Avoidance 0.988 0.268 0.263 <0.001
Planful problem solving -0.673 0.388 -0.158 <0.001

3 Positive Reappraisal -0.678 0.361 -0.173 0.085
GSES -0.552 0.133 -0.298 0.062
The number of total episodes 0.446 0.286 0.109 <0.001
The number of hypomanic episodes 3.736 1.807 0.149 0.121
(Constant) 71.003 7.777 <0.001
Escape-Avoidance 1.023 0.268 0.273 <0.001

4 Planful problem solving -0.711 0.389 -0.167 0.070
Positive Reappraisal -0.677 0.362 -0.172 0.064
GSES -0.552 0.133 -0.298 <0.001
The number of hypomanic episodes 4.400 1.764 0.176 0.014

GSES: The General Self-Efficacy Scale. The bold type denotes statistical significance.

subscale scores were associated with a decrease in  The self-regulation model has been used to
negative illness perception, increases in the escape- understand the emotional and behavioral responses
avoidance subscale score were associated with an of individuals with somatic diseases to their illness.
increase in negative iliness perception.
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This approach has recently been used to explore



how people with mental illnesses such as psychosis,
eating disorders, depression, and BD perceive their
illness. There are limited studies examining the
perception of iliness in patients with BD. For example,
Oflaz et al. examined the relationship between illness
perception and dropout (19). They reported that the
perceptions of the disease in the domains of disease
outcomes, treatment control, identity, and emotional
representation differ between dropout patients with BD
and those who adhere to treatment. Hou et al., on the
other hand, reported that patients who did not adhere
to medication believed that their disease harmed their
lives and would have a long-term effect more than
those who adhered to medication (37). Lobban et al.
demonstrated that patients with BD lacked personal
control over their mood swings and felt themselves
making fewer attempts to improve, reporting higher
levels of depression (38). Averous et al. revealed that
patients with BD who had a positive impression of the
treatment control, had less negative feelings about
their disease, had a lower sense of consequences,
and had a better understanding of the diagnosis were
more committed to treatment (17). As far as we know,
no previous research has investigated the relationship
between BD patients' perceptions of illness and self-
efficacy and coping mechanisms.

Our study observed that married participants had
higher illness perception scores; single participants
also had higher personal control and treatment
control scores. Contrary to our findings, many
previous studies have shown that marriage has
beneficial effects on health, that married individuals
have longer survival times and a lower prevalence of
health problems than unmarried individuals (39). In
managing chronic diseases, the family is the critical
source of influence. According to research findings,
the structure and quality of the couple's relationship
are among the elements that influence how chronic
disease patients perceive their illness (40). In BD,
one of the chronic mental diseases, lifestyle and role
changes might occur, which can be difficult for the
couple's relationship (41). Patients' emotional states
may swing, causing them to occasionally fail to fulfill
the tasks demanded by the couple's relationship
and to meet their partners' expectations (42). The
difficulties and conflicts experienced by the patients
in their marital relationships may contribute to their
difficulties in coping with their illness and negatively
perceive their illness.

Another remarkable finding in our study was that
negative perceptions of the disease increased as the
number of disease episodes increased. Accumulated
mood episodes may significantly impact patients'
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prognosis, treatment, and how they view their
illness. Experiencing more than ten episodes was a
significant predictor of disability and dysfunction in the
Systematic Treatment Development Program (STEP-
BD) population (43). Due to BD's symptoms, their
relapsing and remitting course, residual symptoms
between episodes, related unemployment, loss of
productivity, impaired social functioning, low quality
of life, and disability, a negative perception of the
disease may develop in patients. Patients who
have unfavorable attitudes toward coping with and
managing their disease and consider it dangerous
may exhibit treatment noncompliance, a dropout from
follow-up clinics, and poor clinical results. (44).

Self-efficacy, defined as a person's perception of
their skill level and what they can do with it, can
influence an individual's general perspective of the
disease, affecting self-care activity regulation and
treatment management. According to the current
study, negative illness perceptions were associated
with lower self-efficacy. In the qualitative study of
Lim et al., it was observed that as a result of low self-
efficacy, BD patients perceived their iliness negatively
and distrusted their ability to manage their illness
(45). Similar to our findings, it was suggested by
Lau-Walker (2006) that the perception of illness can
predict self-efficacy (46).

Our study highlights the primary role of coping
strategies as determinants of negative illness
perceptions. Individuals' coping styles affect how
they appraise and cognitively perceive health threats
(47). Escape-avoidance, GSES scores and a total
number of episodes were found as predictors of
the results of the perception of iliness. Although the
positive reappraisal subscale was not a predictor
in the regression, it should be known that positive
reappraisal to the disease decreases the illness
perception.

This study has several limitations that may affect
its findings. We did not assess variations in illness
perceptions, self-efficacy, or coping mechanisms
across several effective phases of BD, including
depression, mania, mixed episodes, and remission.
A cross-sectional design was used to collect data.
Additional study with larger, more representative
samples of patients with BD is necessary to replicate
and validate these findings. Despite these limitations,
the present study has several strengths. One of the
strengths of this study is to consider self-esteem,
coping mechanisms, and clinical variables in the
illness perceptions of BD patients. Our findings
provide a more nuanced understanding of this issue,
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as there are limited studies examining the perception
of iliness in patients with BD, one of the serious mental
disorders.

We recommend that such studies be conducted with
different BD patient groups and with a larger sample
to increase the data's reliability and make the findings
more generalizable. Qualitative research is necessary
to have a comprehensive understanding of BD
patients' illness views. Further research concentrating
on patients at various stages of the disease can be
conducted to determine how patients view BD.

This research adds to the literature on illness models in
severe mental illness by investigating the relationship
between iliness perception and clinical features, self-
efficacy, and coping mechanisms in patients with
BD. Physicians should consider that their patients'
perceptions of the disease may affect the outcome of
the disease. Perceiving the disease as a frightening
and threatening situation may negatively affect the
course and prognosis of the disease. In order to
make the perception of illness more positive and less
threatening, patient-centered approaches including
strategies to improve and increase self-efficacy and
coping skills should be developed.
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Oz

Amag

Yara iyilesmesi cerrahide yuksek morbiditeye neden
olabilen ciddi bir problemdir. Yara iyilesmesini hizlan-
dirmak, nekrozu veya iskemiyi dnlemek igin degisik
farmakolojik ajanlar ¢alisiimis ve halen yaygin olarak
calisiimaya devam etmektedir. Yara iyilesmesinde
klinik pratikte topikal dekspantenoliin genis kulanim
alanlar mevcuttur. Topikal dekspantenol hem yara
bakiminda hem de dermatolojik hastaliklarin teda-
visinde kullaniimaktadir. Bu calismamizda, ratlarda
olusturulan deneysel yara modelinde lokal sildenafil
sitrat ve topikal dekspantenol uygulamalarinin etkile-
rinin karsilastiriimasi amaglanmistir.

Gerec ve Yontem

Calismada 200-250 gram arasinda degisen 30 Adet
Wistar Albino disi rat kullanildi. Hayvanlar ¢ gruba
ayrildi. Deney hayvanlarinin anestezisini takiben sirt
orta kesimlerine 2 cm uzunlugunda tam kat kalinlikta
deri defekti olusturuldu. Yara pansumaninda tim hay-
vanlarin yaralari steril % 0.9 NaCl sollsyonu ile yi-
kandiktan sonra kontrol grubu oldugu gibi birakilirken,
irigasyon sonrasi 2. gruba %5'lik dekspantenol krem,
3. gruba % 10’luk sildenafil krem uygulandi. Ratlarda

yara boyutlarn 3., 5., 7., 10., 14. ve 21. glinlerde 6lcu-
lerek kaydedildi ve 21. gin tim ratlarin sirt kisimla-
rindan insizyon hattini icerecek sekilde tam kat deri
cikarilarak histolojik incelemeye alindi.

Bulgular

TOm gruplara genel olarak bakildiginda gtinlere goére
yara boyutlarindaki kiicilme ve histopatolojik bulgular
acisindan istatiksel olarak anlaml fark saptanmadi.

Sonug

Sildenafil sitratin yara boyutunda énemli bir azalmaya
yol actigi icin yara iyilesmesi icin topikal bir krem ola-
rak kullanilabilecegine inaniyoruz.

Anahtar Kelimeler: Dekspantenol, Rat, Sildenafil sit-
rat, Yara iyilesmesi

Abstract

Objective

Wound healing is a serious problem that causes
high morbidity. Different pharmacological agents
have been studied to accelerate wound healing and
to prevent necrosis and ischemia, and still continue
to work. Topical dexpanthenol is widely used in both
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wound healing and various dermatological diseases.
The aim of this study was to compare the effects of
topical sildenafil citrate and topical dexpanthenol on
wound healing in rats.

Material and Method

A total of 30 female Wistar Albino rats, weighing 200-
250 gr, were used in the study. Rats were divided
into 3 groups. A linear 2 cm full-thickness incision
was made in the rat’s skin of the back. Steril saline
irrigation was applied to all animals in the control group.
Dexpanthenol was administered locally to the wounds
of the rats in the second group, and 10% sildenafil
citrate in the third group. Wound dimensions were
measured on the 3rd, 5th, 7th, 10th, 14th, and 21st
days. The full-thickness skin, including the incision,

Giris

Yara iyilesmesi cerrahide yiksek morbiditeye neden
olabilen ciddi bir problemdir. iskemi ve nekrozun pa-
tofizyolojisi arteriyel yetmezlik ve vendz konjesyonla
birlikte kompleks bir mekanizmaya sahiptir. Yaranin
sekli ve blyikligl de iskemi agisindan 6nem tasi-
maktadir. Yara iyilestirmesini hizlandirmak, nekrozu
veya iskemiyi 6nlemek i¢in degisik farmakolojik ajan-
lar calisiimis ve halen de yaygin olarak calisiimaya
devam etmektedir.

Yara iyilesmesinde Klinik pratikte topikal dekspante-
nolin genis kulanim alanlari mevcuttur. Yapilan ca-
lismalarda pantothenate’in insan dermal fibroblast
kulturlerinde migrasyon, proliferasyon ve gen regilas-
yonu icin uyarici oldugu gosterilmistir. Dekspantenol,
pantothenic asitin (B5 vitamini) stabil alkol formu olup
ciltten iyi absorbe olmaktadir ve enzimatik donisum
ile hizh bir sekilde derinin hiicresel metabolizmasinda
onemli islevi olan koenzim A'nin (coA) bir komponenti
olan pantothenic asite donusuir. Topikal dekspantenol
hem yara bakiminda hem de dermatolojik hastalikla-
rin tedavisinde kullaniimaktadir ¢tinkd; cilt rejeneras-
yonunu uyarir ve yara iyilesmesini destekler (1).

Sildenafil sitrat fosfodiesteraz tip 5 (PDE 5) enzim in-
hibitéradar ve cGMP'yi artirir. 1980’lerde antianjinal
olarak denenirken ereksiyon yan etkisi nedeniyle dik-
kati cekmis ve erektil disfonksiyon tedavisinde yaygin
olarak kullanilmaya baslanmistir. Ereksiyonun fizyo-
lojik mekanizmasi korpus kavernozumda nitrik oksitin
serbest kalmasiyla baslar. Nitrik oksit guanilat sikla-
zin aktive olmasini saglar, guanilat siklaz diizeyinin
artmasi cGMP’nin artmasini, korpus kavernozumdaki
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were removed for histopathological examination on
the 21st days.

Results

We believe that sildenafil citrate can be used as
a topical cream for wound healing, as it leads to
significant reduction in wound size.

Conclusion

Although there was no statistically significant
difference, we observed that the wound healing was
better in the group where sildenafil citrate was applied
locally on the wound.

Keywords: Dexpanthenol, Rats, Sildenafil sitrate,
Wound healing

diz kaslarin da gevsemesini ve dolayisiyla kan akimi-
nin artmasini saglar. PDE 5 kavern6z cismin disinda
degisik dokularda da disuk konsantrasyonlarda bu-
lunmaktadir. Sildenafil sitratin ayrica trombositlerin
trombus olusturma kabiliyetlerini azalttigi gosterilmis-
tir. Hemodinamik etkileri 6nceki calismalarla agikca
ortaya konmus bulunan sildenafil sitrat, flep yasaya-
bilirligini arttirabilmek amaci ile kullaniimis; kullanim
sekli ve dozu arastiriimistir (2).

Bu calismamizda, ratlarda olusturulan deneysel yara
modelinde yara iyilesmesi Uzerine lokal sildenafil sit-
rat ve topikal dekspantenol (Bepanthen krem®) uygu-
lamalarinin karsilastiriimasi amaglanmistir.

Gerec ve Yontem

Dekspantenol Krem

%5 dekspantenol iceren su-yag emulsiyonu ticari pre-
parat kullanildi (Bepanthol krem, 5% dekspantenol,
Bayer, Germany).

Sildenafil Krem

%210 sildenafil krem elde etmek icin 18 gr Cold krem
(Cerae albae, Olei Amygdalanum, Boracis, Aque ro-
sae, Olei rosae (Avene ®)) tartildi. 20 adet 100 mg’lik
sildenafil sitrat tablet (Sildegra ® ) ezilerek pudra ha-
line getirildi. Pudra haline getirilen sildenafil sitrat saf-
lastiriimis su kullanilarak macun haline getirildikten
sonra 6nceden olctigumiz Cold krem ile homojen
dagilacak sekilde karistirilarak sildenafil krem hazir-
land1.

Deney Hayvanlari
Calismada her biri ortalama 200-250 gram agirhigin-



da, 30 adet Wistar Albino ratlar kullanildi. Ratlar ¢alis-
madan 1 hafta 6nce 12 saat glindiiz, 12 saat gece or-
taminda tutularak ayri kafeslerde ve standart rat yemi
verilerek beslendi. Ratlar 12 saat 6nce a¢ birakild
ve sadece su icmelerine izin verildi. Bu ¢alisma Dicle
Universitesi Prof. Dr. Sabahattin Payzin Saglik Bilim-
leri Arastirma ve Uygulama Merkezi etik kurulunun
10.10.2013 tarih ve 2013/42 sayili onayi ile yapildi.

Cerrahi Prosediir ve Takip

Hayvanlar rastgele her grupta 10 rat olacak sekilde
3 gruba ayrildi. Ratlar farkli kafeslere konularak nu-
maralandirildi. Bitiin hayvanlarin anestezisi, 50 mg/
kg ketamin hidroklorir (Ketalar® Pfizer istanbul) ve
5 mg/kg xylazine hidroklorit (Rompon® Bayer, Sisli,
istanbul) aseptik sartlarda intramuskuler verilmesi ile
saglandi. Ratlara anestezi yapilip prone pozisyona
alindiktan sonra sirt bolgesi tiras edildi ve ardindan
povidon iyot ile antisepsi saglandi. Sirt orta kesimle-
rine 11 numara bisturiyle 2 cm uzunlugunda tam kat
kahnhkta deri defekti olusturuldu. Hayvanlarin tama-
minda yaralar % 0.9 NaCl soltusyonu ile temizlendik-
ten sonra hayvanlar ¢ gruba ayrildi.

Grup 1 (Kontrol, K): Sirt bolgesine yapilan yaklasik 2
cm caph tam kat cilt kesisi sonrasi hergin yara izo-
tonikli mayi ile temizlenerek pansumanlari yapildi ve
her bir rat ayr ayri kafeslerde tutuldu.

Grup 2 (Dekspantenol, D): Sirt bolgesine yapilan yak-
lasik 2 cm ¢apli tam kat cilt kesisi sonrasi hergiin yara
izotonikli mayi ile temizlendikten sonra topikal dex-
panthenol (%5’'lik krem ) uygulandi ve her bir rat ayri
kafeslerde tutuldu.

Grup 3 (Sildenafil, S): Sirt bolgesine yapilan yaklasik
2 cm capli tam kat cilt kesisi sonrasi hergiin yara izo-
tonikli mayi ile temizlendikten sonra Sildenafil sitrath
krem (%10’luk krem ) lokal olarak uygulandi ve her bir
rat ayri kafeslerde tutuldu.

Tim hayvanlara her gin diizenli olarak yara pansu-
mani yapildi. Pansumanda tim hayvanlarin yarala-
ri steril % 0.9 NaCl soltusyonu ile yikandiktan sonra
kontrol grubu oldugu gibi birakilirken, irigasyon son-
rasi 2. gruba %5’lik Dekspantenol krem, 3. gruba %
10’luk sildenafil krem uygulandi.

Degerlendirme

Cerrahi islemi takiben ilk giinden itibaren olusturulan
tim yaralarda iyilesmenin seyri, ratlarin tespiti sag-
landiktan sonra, 0., 3., 5., 7., 10., 14. ve 21. glnler-
de asetat kagidina cizilerek Walker formali kullani-
larak hesaplandi (3). Ayrica ratlarda yara iyilesmesi
tamamlananlar ginlik pansuman sirasinda kontrol

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

edilerek kaydedildi.

Walker Formdilii: % Yara Alani = X. GUnin Yara Alani
/ Baslangig Yara Alani X 100

Yara iyilesme orani= 100- % Yara Alani

Postoperatif 21. giinde tim ratlarin anestezisi, 50 mg/
kg ketamin hidroklorir (Ketalar® Pfizer istanbul) ve
5 mg/kg xylazine hidroklorit (Rompon® Bayer, Sisli,
istanbul) aseptik sartlarda intramuskuler verilerek,
saglandi. Daha sonra insizyon hattini icerecek sekil-
de yaklasik 5x3 cm boyutlarinda tam kat deri 6rnekleri
alindi. Ratlarin sirt insizyonlari sitire edilerek kafes-
lerine birakildi.

Histopatolojik incelemede fibrozisin belirginlesme-
si, granulasyon dokusuyla konjesyone damarlarin
tamamen ortadan kalkmasi ve Ulser mevcudiyetinin
olmamasi yara iyilesmesi olarak kabul edildi. Dokular
%10’luk formalin sollisyonunda 2 giin tespit edildikten
sonra rutin parafin takip islemi uygulandi. Hazirlanan
parafin bloklardan elde edilen ince kesitler Haemo-
toxylin-Eozin (H-E) boyasi ile boyanarak i1sik mikros-
kobu altinda incelendi. Morfolojik olarak epitelizasyon,
infalamasyon, fibrozis ve granilasyon dokusu olusu-
mu degerlendirildi. Morfolojik bulgular, epitelizasyon
ve granllasyon dokusu olusumu icin yok ise skor 0,
var ise skor 1; inflamasyon ve fibrozis icin yok ise skor
0, hafif siddette ise skor 1, orta siddette ise skor 2,
yuksek siddette ise skor 3 olarak degerlendirildi.

istatistiksel Degerlendirme

istatiksel degerlendirme SPSS for Windows 13.0
(SPSS Inc., Chicago, IL, USA) ile yapildi. Kategorik
verilerin degerlendirmesinde Ki-kare testi kullanildi.
Gruplar arasi karsilastirmada sirekli verilerin deger-
lendirilmesinde Kruskal-Wallis testi, ikili grup karsi-
lastirlmasinda ise Mann-Whitney U testi kullanildi.
Gruplara ait yara boyutunda degisikliklerin karsilasti-
riimasinda Repeated measures Anova testi kullanildi.
P < 0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular

Yara iyilesme Oranlarinin Degerlendirilmesi
1.Grup: Sadece % 0.09 NaCl solisyonu ile irrige edi-
lerek pansumani yapilan bu grupta 21. giinin sonun-
da ratlarin yedisinde makroskopik olarak yaralarin
tamami kapandi. Walker formuld ile hesaplanan yara
iyilesme oranlari Tablo 1 ‘de verildi.

2. Grup: % 0.09 NaCl soliisyonu ile irrige edildikten

sonra steril sartlarda topikal dekspantenol (%5'lik
krem ) uygulanarak pansumani yapilan bu grupta da
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Tablo 1

Kontrol grubu gtinlere gore yara iyilesme oranlari

Yara lyilesmesinde Lokal Sidenafil Sitrat Etkisi

0.Giin 3.Giin 5.Glin 7.Glin 10.Giin 14.Giin 21.Giin
K1 0 26 52 78 86 93 100
K2 0 39 61 65 77 90 100
K3 0 33 44 53 71 83 97
K4 0 35 37 52 80 82 100
K5 0 36 43 60 72 82 100
K6 0 11 22 46 77 83 100
K7 0 44 55 69 87 89 100
K8 0 25 36 47 68 79 89
K9 0 10 23 44 57 77 92
K10 0 19 33 53 55 86 100
Tablo 2 Dexphanthenol grubu glinlere gore yara iyilesme oranlari
0.Giin 3.Giin 5.Gln 7.Gln 10.Giin 14.Giin 21.Giin

D1 0 22 27 42 70 81 93
D2 0 39 53 64 81 94 98
D3 0 3 17 64 75 89 98
D4 0 25 44 75 84 93 100
D5 0 20 23 52 59 82 93
D6 0 13 18 56 63 65 88
D7 0 5 27 54 73 77 91
D8 0 13 20 27 56 76 89
D9 0 17 29 56 68 86 100
D10 8 30 53 65 81 92

21. ginun sonunda ratlardan sadece ikisinin yaralari
makroskopik olarak tamamen kapandi. Walker formilu
ile hesaplanan yara iyilesme oranlari Tablo 2‘da verildi.

3. Grup: % 0.09 NaCl solusyonu ile irrige edildikten son-
ra steril sartlarda Sildenafil sitrath krem (%10’luk krem)
lokal olarak uygulanarak pansumani yapilan bu grupta
da 21. giinin sonunda ratlarin bes tanesinin yaralari
makroskopik olarak tamamen kapandi. Walker formilu
ile hesaplanan yara iyilesme oranlari Tablo 3‘de verildi.
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Gruplara Ait Yara Boyutlarinin Karsilastiriimasi
Gruplar 3, 5, 7, 10, 14 ve 21. gunlerde olcilen yara
alanlarina gore karsilastirildiklarinda yara boyutunda
gunler icerisinde anlamli kiigilme saptanirken ve 2.
gruba gore 1. ve 3. grupta daha iyi makroskopik iyiles-
me gozlemlenmesine ragmen, bu degisiklikler gruplar
arasinda istatistiksel olarak anlamh fark olusturmadi
(Tablo 4).



Tablo 3
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Sildenafil grubu giinlere gore yara iyilesme oranlari

0.Giin 3.Giin 5.Gun 7.Gln 10.Giuin 14.Gun 21.Gun
S1 0 30 46 48 77 91 100
S2 0 21 32 42 63 75 90
S3 0 37 40 59 90 95 100
S4 0 18 27 50 77 86 96
S5 0 43 50 80 89 93 100
S6 0 33 a7 67 85 92 100
S7 0 24 37 73 82 90 98
S8 0 2 17 64 77 85 93
S9 0 25 45 57 67 82 93
S10 0 27 45 69 81 94 100
Tablo 4 Giunlere gore ortalama yara yuzeyi 6lcim oranlari
Giinler

Gruplar

3 5 7 10 14 21
K 72,20+ 1,7 59,40 + 13,0 43,30+1,1 27,00 £ 0,8 15,60 £ 5,0 2,20+ 4,0
S 73,00 + 11,8 61,40 + 10,5 39,10+ 12,0 21,20 £ 8,7 11,70+6,3 3,00 +3,7
D 83,50 £10,72 70,20 + 11,8 44,70 +11,0 30,60 + 10,0° 17,60 + 8,7 5,80 + 4,5

* Mann-Whitney U Test, aKontrol grubuna gore istatistiksel olarak farkli (p=0.049),

bSildenafil grubuna gore istatistiksel olarak farkl (p=0.034).

Histopatolojik Degerlendirme

Yapilan incelemede; 1. grupta 3 rat haric diger 7 ‘sin-
de ylizeyin tamamen kapandigi, belirgin fibrozis gelis-
tigi ve granilasyon dokusunun 4 tanesinde tamamen
ortadan kalktigi gozlendi. Diger 3 ratta ylizeyin tam
olarak kapanmadigi, yuzeyde ulserin mevcut oldugu
ve hala granilasyon dokusu ve konjesyone damar-
lar ile inflamatuvar hicrelerin mevcut oldugu goruldi
(Resim 1). 2. grupta ise sadece 2 ratta ytizeyin ka-
panmis oldugu, belirgin fibrozisin mevcut oldugu ve
granilasyon dokusunun tamamen ortadan kalktigi
gorllda. Diger 8 ratta ylizeyin tam olarak kapanmadi-
g1, yuzeyde Ulserin mevcut oldugu ve hala granilas-
yon dokusu ve konjesyone damarlar ile inflamatuvar

hiicrelerin mevcut oldugu goriildi (Resim 2). 3. grupta
ise 5 ratta ylizeyin tamamen kapanmis oldugu ve gra-
nilasyon dokusunun 4 tanesinde tamamen ortadan
kalkmis oldugu, 1 tanesinde az miktarda granilasyon
dokusu oldugu gozlendi. Diger 5 ratta ylzeyin tam
olarak kapanmadigi, yizeyde Ulserin mevcut oldugu
ve hala granulasyon dokusu ve konjesyone damar-
lar ile inflamatuvar hicrelerin mevcut oldugu gorildi
(Resim 3). Tum ratlarda belirgin olarak fibrozis mev-
cuttu (Tablo 5).

Tdm gruplar g6z 6niuinde bulundurularak yapilan de-

gerlendirmede makroskopik olarak yara boyutlarinin
karsilastiriimasinda istatiksel olarak anlamli fark sap-
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Tablo 5

Histopatolojik inceleme bulgulari

Yara lyilesmesinde Lokal Sidenafil Sitrat Etkisi

Sira

Makroskopi

‘ Fibrozis

‘ Graniilasyon Dokusu

Kontrol Grubu

mevcut

1 | Yiuzey kapanmis Belirgin fibrozis mevcut Yok
2 | Yuzey kapanmis Belirgin fibrozis mevcut Yok
Yuizey kapanmamisg, fibrin
3 | eksiidasyonu, ulser ve kurut Belirgin fibrozis mevcut Granulasyon dokusu mevcut, damarlar prolifere ve konjesyone
mevcut
4 | Yuzey kapanmis Belirgin fibrozis meveut Eplt_jermlse yakin alanda granilasyon dokusu mevcut, damarlar prolifere ve
konjesyone
Yizey kapanmamis, fibrin
5 | ekslidasyonu, Ulser ve kurut Belirgin fibrozis mevcut Granulasyon dokusu mevcut, damarlar prolifere ve konjesyone
mevcut
6 | Yiizey kapanmis Belirgin fibrozis meveut Epidermise ygkm alanda_kuguk bir alanda granulasyon dokusu mevcut,
damarlar prolifere ve konjesyone
Yuzey kapanmis Belirgin fibrozis mevcut Yok
Ylizey kapanmis Belirgin fibrozis mevcut Yok
Yizey kapanmis Belirgin fibrozis mevcut Yok
Yuzey kapanmamis, fibrin
10 | eksudasyonu, ulser ve kurut Belirgin fibrozis mevcut Granulasyon dokusu mevcut, damarlar prolifere ve konjesyone

Dexphantenol Grubu

Yizey kapanmamis, ulser

mevcut

1 - Belirgin fibrozis mevcut Alt kisimlarda granilasyon dokusu mevcut, damarlar prolifere ve konjesyone

2 Yiizey kapanmamis, Ulser Kenarlardan fibrozis Alt kisimlarda genis bir alanda granilasyon dokusu mevcut, damarlar prolifere
mevcut baslamis ve konjesyone

3 Yuzey kapanmamis, llser Belirgin fibrozis meveut Alt k|3|mlarda genis bir alanda graniulasyon dokusu mevcut, damarlar prolifere
mevcut ve konjesyone

4 | Ylzey kapanmis Belirgin fibrozis mevcut Yok

5 ;ngljtkapanmamls, ey Belirgin fibrozis mevcut Alt kisimlarda granllasyon dokusu mevcut, damarlar prolifere ve konjesyone

6 D;Lg/a/nkapanmaml; T Alttan fibrozis baslamig Yiizeyde granilasyon dokusu mevcut, damarlar prolifere ve konjesyone

7 | Yuzey kapanmig Belirgin fibrozis mevcut Yok

3 Yiizey kapanmamis, Ulser Belirgin fibrozis meveut Alttg genis bir alanda grantilasyon dokusu mevcut, damarlar prolifere ve
mevcut konjesyone

9 Yuzey kapanmamis, ulser Belirgin fibrozis meveut Alttg genis bir alanda granilasyon dokusu mevcut, damarlar prolifere ve
mevcut konjesyone

10 Yuzey kapanmamis, llser Belirgin fibrozis meveut Altta genis bir alanda granulasyon dokusu mevcut, damarlar prolifere ve

konjesyone

Sildenafil Grubu

1 | Yizey kapanmis Belirgin fibrozis mevcut Yok

2 ;Zflalnkapanmam@, s Belirgin fibrozis mevcut Alt kisimlarda granilasyon dokusu mevcut, damarlar prolifere ve konjesyone
3 | Yuzey kapanmig Belirgin fibrozis mevcut Yok

4 ;Lg/%tkapanmamls, tlEer Belirgin fibrozis mevcut Alt kisimlarda granllasyon dokusu mevcut, damarlar prolifere ve konjesyone
5 | Yiizey kapanmis Belirgin fibrozis mevcut Eplt_lermlse yakin alanda granilasyon dokusu mevcut, damarlar prolifere ve

konjesyone

6 :ﬁt;i)lljtkapanmam@, s Belirgin fibrozis mevcut Alt kisimlarda granilasyon dokusu mevcut, damarlar prolifere ve konjesyone
7 :]l;i)l/nkapanmamlg U Belirgin fibrozis mevcut Alt kisimlarda granilasyon dokusu mevcut, damarlar prolifere ve konjesyone
8 | Yuzey kapanmis Belirgin fibrozis mevcut Yok

9 VY Kgpanmam@,gen@ Belirgin fibrozis mevcut Alt kisimlarda granulasyon dokusu mevcut, damarlar prolifere ve konjesyone

alanda ulser mevcut
10 | Ylzey kapanmis Belirgin fibrozis mevcut Yok
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Gruplar arasi histopatolojik degerlendirme sonugclarinin karsilastiriimasi

Kontrol Dexpanthenol Sildenafil p*
(%) (%) (%)
Epitelizasyon Var 7 (%70) 3 (%30) 4 (%40 AD
Yok 3 (%30) 7 (%70) 6 (%60)
0 4 (%40) 0(%0) 2 (%20)
) 1 2(%20) 3 (%30) 2 (%20)
Inflamasyon AD
2 4 (%40) 2(%20) 3 (%30)
3 0(%0) 5 (%50) 3 (%30)
0 0(%0) 0(%0) 0(%0)
1 3 (%30 0(%0 1 (%10
Fibrozis { ) L) { ) AD
2 7 (%70) 10 (%100) 9 (%90)
3 0(%0) 0(%0) 0(%0)
Var 5 (%50) 7 (%30) 7 (%70)
Graniilasyon AD
Yok 5 (%50) 3 (%70) 3 (%30)

*Ki-kare testi, AD: Anlaml degil.

Resim 1 Resim 2
21. Gunde yara dokularina ait mikroskopik 21. Gunde yara dokularina ait mikroskopik
gorunam (25X) A: Grup 1 (Kontrol, K) gorunim (25X) B: Grup 2 ( Dexphantenol, D)
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Resim 3
21. Ginde yara dokularina ait mikroskopik goriiniim
(25X) C: Grup 3 (Sildenafil, S)

tanmadi. Buna benzer sekilde histopatolojik inceleme
bulgular istatiksel olarak karsilastirildiginda epiteli-
zasyon, inflamasyon, fibrozis ve granulasyon varligi
bakimindan gruplar arasinda istatiksel olarak anlamli
fark saptanmadi (Tablo 6).

Tartisma

Normal yara iyilesmesi, kanama, koagilasyon, ilk
hasara karsin akut inflamatuvar yanitin baslama-
s, rejenerasyon, parankimal hicrelerin ve konnektif
dokunun proliferasyon ve migrasyonu, ekstraselltler
matriks proteinlerinin sentezi, kollajen olusumu ve de-
polanmasi, yeniden sekillenme gibi bir seri dinamik ve
kompleks sureci icerir (4). Yara ayrilmasi ve yara iyi-
lesmesinin gecikmesi cerrahide ciddi bir problem ola-
rak, hala énemini korumaktadir. Bu nedenle cesitli Kli-
nisyenler tarafindan topikal ve sistemik olarak bir¢cok
ajan kullanilmistir. Klinik kullanimda ana hedef; yara
iyilesmesinde rol alan faktorleri (inflamatuvar hiicre-
ler, trombositler, medyatorler, hiicre disi matriks v.b)
etkileyerek bu sureyi kisaltmayi ve ideal skar olustur-
may! saglamaktir (5).Yara iyilesmesi siireci hemostaz
ile baslar, makrofaj ve polimorfontkleer hiicreler gibi
cesitli inflamatuar hucreler bu erken yara iyilesmesi
doneminde anahtar rol oynarlar (6, 7). Sonraki adim-
da Keratinositler re-epitelizasyon ve granulasyonu
baslatmak icin yara kenarina dogru go¢ ederler (8).
Yara iyilesmesindeki diger 6nemli basamaklar doku-
lara kan akimi ve oksijen desteg@inin saglanmasi igin
gerekli olan remodelling ve angiogenezistir (9).
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Bir vitamin B kompleksi ve Koenzim A'nin inaktif bir
formu olan Pantothenic acid, normal epitel fonksiyonu
icin gereklidir. Topikal uygulama i¢in, pantothenik asi-
tin stabil alkol formu olan dekspantenol kullanilir. Yag
icinde su emulsiyonlari seklinde uygulandiinda bun-
larin deri penetrasyonlari iyidir. Dekspantenol’in der-
matolojik etkileri arasinda, yara iyilesmesi sirasinda
artmis fibroblast proliferasyonu ve hizlanmis re-epi-
telizasyon vardir (10) Ayrica, farkli klinik durumlarda,
anti inflamatuar etkileri de gozlenmistir (10-12). Pan-
tothenik asit (vit B5)'in stabil alkol formu olan deks-
pantenol, ciltten iyi absorbe edilir ve hizla Ko-enzim
A (CoA)'nin bir bileseni olan Pantothenik asite enzi-
matik olarak dondstirilir. Bu madde, hicresel deri
metabolizmasinda énemlidir (1). Dekspantenol’liin to-
pikal uygulamasi, cilt bakiminda ve farkli dermatolojik
hastaliklarin tedavisinde yaygin olarak kullanilir, ¢tin-
ki deri rejenerasyonunu uyarir ve yara iyilesmesini
hizlandirir (2).

GlUnumize kadar yapilmis calismalarda dekspante-
nol’'tin yara iyilesmesinin ¢esitli basamaklarinda olum-
lu etkilerinin oldugu go6zlemlenmektedir. Bizim ¢alis-
mamizda glinlere gére yara boyutlarindaki kiigilme
oranlarinin 3. giinde dekspantenol grubunda kontrol
grubuna goére daha iyi oldugu gorilirken 5. glinden
itibaren yara boyutlarindaki kiiglilme oranlarinin ve
iyilesme seklinin her iki grupta benzer oldugu goraldu.

Yapilan ¢alismalarda, Nitrik Oksit'in yara iyilesmesin-
de 6nemli bir rol oynadigi gosterilmistir.. Bozulmus
yara iyilesmesi ile iligkili; protein kalori malnutrisyonu,
diabet, steroid kullanimi gibi durumlarin hepsi azalmis
NO salinimi ile iliskilidir (13). Nitrik oksitin (NO) yara
iyilesmesinde; pihtilasma surecinin guclendirilmesi
(14), oksidatif stres komponentlerinin uzaklastiriimasi
(7), anjiogenezisi iyilestirmesi (15), endotelial hiicre
proliferasyonunu desteklemesi (16,17) ve dokunun
yeniden sekilendiriimesinde yararli etkileri gosteril-
mistir (18). NO’nun vasodilatasyon diizenlenmesinde
(19), hucre siklist ve apopitozis kontroliinde (20),
hiicre proliferasyonu ve diferansiyasyonunda (21),
oksijen dagilimin arttirimasinda (22) ve antimikrobi-
yal (23) mekanizmalardaki rolleri yapiimis olan ca-
lismalarda tarif edilmistir. Jamshidzadeh ve ark. (2)
topikal sildenafil kullaniminin daha fazla makrofaj ve
fibroblast goclnu, revaskularizasyonu, kollajen reje-
nerasyonunu ve epitelizasyonu arttidigini bildirmisler.
Ayni zamanda 7. giinde subkutan fibroblast infiltras-
yonunun arttigini, 14. giinde abondan kollajen reje-
nerasyonu oldugunu epitelizasyonun o6zellikle 14-21
glnlerinde daha fazla oldugunu gozlemlemislerdir.
Dolayisi ile topikal sildenafil kullaniminin yara iyiles-
mesinde etkili oldugunu ifade etmislerdir. Salcido ve
arkadaslari (24) sildenafilin selller ve endovaskiler



alanda vasodilatasyon yapan ve bdylece kan akimini
arttiran NO salinimini arttirdigi rapor etmisler ve NO
saliniminin artmasinin yara iyilesmesinde; anjiogene-
zis, inflamasyon endotelial ve epitelial hiicre prolife-
rasyonu ve yeniden sekillenme gibi multipl seviyede
pozitif etkilere sahip oldugunu ifade etmislerdir. Sari-
fakioglu ve arkadaslari (25) artmis kan akimi ile yara
iyilesmesini desteklemek i¢cin NO ve cGMP'nin ideal
biyomekanik denge oldugunu rapor etmisler ve silde-
nafilin postoperatif cilt flebi sagkalimini arttirdigini bil-
dirmislerdir. Derici ve arkadaslari (6) yaptiklari deney-
sel ¢calisma sonucunda sildenafilin yara iyilesmesinde
destekleyici bir faktdr olarak kullanilabilecegini bildir-
misler. Farsaei ve arkadaslari (26) yaptigi ¢calismada
iyi tasarlanmis kontrollu ¢alismalarla, degisik yara
tiplerinde, sildenafilin tek basina ya da diger ajanlar-
la kombinasyonunun etkinliginin arastiriimasi gerek-
tigini ifade etmislerdir ve sildenafilin konvansiyonel
tedaviye cevap alinmayan hastalarda, diger ilaglarin
kontrendike oldugu hastalarda kurtarici tedavi olarak
denenebilecegini bildirmislerdir.

Bizim ¢alismamizda gruplar arasi istatiksel olarak an-
lamli fark gézlemlenmese de sildenafil grubunda ve
kontrol grubunda standart biryara bakim Grini olan
dekspantenol grubuna daha iyi sonuclar elde ettik

Literatlr arastirmasinda standart bir yara bakim ru-
ni olan dekspantenol ile bir yara bakim trini olarak
sildenafilin etkilerinin karsilastirildigi bir calisma mev-
cut degildi. Bu nedenle sildenafilin yara iyilesmesi
Uzerine etkilerinin standart bir yara bakim rina ile
karsilastiriimasinin daha fazla bilgi saglayabilecegini
disindik (2,24-27). Calisma sonunda dekspantenol
ve sildenafil grubu karsilastirildiginda; ginler igerisin-
de her iki grupta yara boyutlarinin kiigiilme oranlari
acisindan sonuglarin benzer oldugu ve histopatolojik
olarak da iyilesme bulgularinin benzer oldugu goril-
da.

Bu calismanin kisitlayici yoni kullanilan hayvan sa-
yilarinin az olusu ve deneysel bir ¢calisma olmasidir.

Sonug¢

Bu calismada; istatiksel olarak anlamli fark olmasa
bile sildenafil sitratin lokal olarak yara izerine uygu-
landigi grupta yara iyilesmesinin daha iyi oldugunu
g6zlemledik. Lokal sildenafil sitratin bir yara bakim
arind olarak kullaniimasi icin genis kapsamli c¢ok
merkezli prospektif randomize klinik ¢calismalarin ya-
pilmasi gerektigini diistinmekteyiz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Oz

Amagc

Tiroid noddllerinin tanisinda kullanilan tek ydntem
olan ince igne aspirasyonunu degerlendirmede en
yaygin kullanilan sistem Bethesda sistemidir. Semp-
tomatik ve asemptomatik nodillere uygulanan ince
igne aspirasyonunun yeterliligi hastanin uygun takip
ve tedavisi icin énemlidir. Calismanin amaci tiroid no-
dillerinden yapilan aspirasyonlarda hazirlanan pre-
parat sayisi ve ayni anda 6rneklenen nodil sayisi ile
tanisal yeterlilik arasindaki iliskiyi degerlendirmektir.

Gerec ve Yontem

3747 olguya ait 5092 ince igne aspirasyonu c¢alisma-
ya alindi. Olgularin yas ve cinsiyeti, nodil capi, noddil
basina orneklenen preparat sayisi, ayni seansta 0or-
neklenen nodil sayisi ve tium noddllerin tanilarn not
edildi. Preparat sayisi ve orneklenen nodil sayisi
parametreleri kategorize edilerek tani ile arasindaki
iliskiye bakildi. Tim veriler SPSS 20 programi kullani-
larak analiz edildi.

Bulgular

ince igne aspirasyonlarinin 3929'u (%77,2) kadin,
1163’0 (%22,8) erkek hastalardan yapilmisti ve yas
ortalamasi 52,3 (11-93 yas) idi. Tek preparat ile ince-
lenmis aspirasyonlarda tanisallik orani multipl prepa-
rat ile incelenenlere gére daha dusuk idi (p=0,001).

Multipl preparat ile incelenenlerde kuskulu grup ve
malign tanilari daha fazlaydi, tek preparat incelenen-
lerde ise benign tani orani daha yuksek idi (p=0,013).
Tani kategorilerine bakildiginda ise multipl nodilden
yapilan aspirasyonlarda benign tanilar daha fazlay-
ken, tek nodil aspirasyonlarinda kuskulu ve malign
tani daha fazla idi.

Sonug¢

Aspirasyon yapilan noduliin ultrasonografik 6zellikleri
ve yapilan islemin dogrulugu taniyi dogrudan etkile-
mektedir. Nodllden yapilan aspirasyonlarda noduliin
birka¢ alanindan aspirasyon yapilmasi ve aspiras-
yonlarin tek preparata kiyasla iki ya da daha fazla
preparat ile hazirlanmasinin hem tanisalli§i artirmak
hem de kuskulu ve malign tani olasiligini artirmak icin
onemli oldugu sonucuna varildi.

Anahtar Kelimeler: Aspirasyon, Bethesda, ince igne,
Tiroid

Abstract

Objective

The first method used in the diagnosis of thyroid
nodules is the Bethesda system, which is the most
widely used system to evaluate aspiration. The
adequacy of aspiration applied to symptomatic and
asymptomatic nodules is important for appropriate
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follow-up and treatment of the patient. The aim of
the study is to evaluate the relationship between the
number of slides prepared from thyroid nodules and
nodules sampled at the same time, and diagnostic
efficiency.

Material and Method

5092 aspirations from 3747 cases were included
in the study. The age and gender of the cases, the
diameter of the nodules, the number of preparations,
the number of nodules and the diagnosis of all
nodules were noted. The number of preparations and
the number of sampled nodules were categorized and
their relationship with the diagnosis was examined. All
data were analyzed using SPSS 20.

Results

Of the aspirations, 3929 (77.2%) were female and
1163 (22.8%) were male patients, and the mean
age was 52.3 (11-93 years). The diagnostic rate of
aspirations examined with a single preparation was
lower than multiple preparations (p=0.001). Suspicious

Giris

Tiroid ince igne aspirasyonu (iiA), tiroid nodllerini
degerlendirmede ilk basamak testtir (1-3). Tiroid IiA,
multinodiler guatr olgularinda ultrasonografik olarak
supheli nodillerin timine ya da siupheli nodul olma-
diginda dominant nodiile uygulanir (2, 4-10). Ancak
rutinde aspirasyon yapilacak nodul sayisi ve nodl
basina hazirlanan preparat sayisi drnekleme yapan
kisiden kisiye degiskenlik gosterebilmektedir (11). Bir-
cok merkezde Tiroid iiAlar sitohistolojik korelasyonu
kolaylastiran Bethesda sistemi kullanilarak raporlan-
maktadir. ince igne aspirasyonunun yeterli ve tanisal
kabul edilebilmesi icin en az 10 folikdl epitel hiicresin-
den olusmus minimum 6 farkli hiicre grubu gérmek
gereklidir. Bethesda sistemi alti tane tani kategorisi
icermektedir: nondiagnostik sitoloji (NDS), benign si-
toloji (BS), 6nemi belirsiz atipi (OBA), follikiiler neop-
lazi (FN), kuskulu sitoloji (KS) ve malign sitoloji (MS)
(1, 12, 13). Bu calismadaki ama¢ Orneklenen noddl
basina incelenen preparat sayisi ve ayni seansta
aspirasyon yapilan nodul sayisi ile tanisallik ve tani
kategorileri arasindaki iliskinin literatir esliginde de-
gerlendirilmesidir.

Gerec ve Yontem
Bu calisma igin Manisa Celal Bayar Universitesi Sag-

lik Bilimleri Etik Kurulundan 17.06.2020 tarih ve 399
no’lu karar ile etik kurulu onayi alinmistir.
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group and malignant diagnoses were higher in those
who were examined with multiple preparations, and
the rate of benign diagnosis was higher in those who
were examined with a single preparation (p=0.013).
Considering the diagnostic categories, while benign
diagnoses were more common in aspirations from
multiple nodules, suspicious and malignant diagnoses
were more common in single nodule aspirations.

Conclusion
Ultrasonographic features of the nodule and the
accuracy of the procedure directly affect the diagnosis.
It has been concluded that aspiration from several
areas of the nodule and the preparation of aspirations
with two or more preparations compared to a single
preparation are important both to increase the
diagnosis and to increase the probability of suspicious
and malignant diagnosis.

Bethesda,

Keywords: Fine needle,

Thyroid

Aspiration,

Retrospektif olarak planlanan c¢alismamizda Ocak
2015-Agustos 2018 tarihleri arasinda kayitl, Bethes-
da klasifikasyonuna gore degerlendirilmis 3747 olgu-
ya ait 5092 IiA calismaya alindi. Bu siire aralijinda
laboratuvarimiza konsultasyon olarak gelen 42 olgu,
olgudaki nodulden hazirlanan tim preparatlar incele-
meye gonderilmediginden ¢alismadan c¢ikarildi. No-
dullerden yapilan aspirasyonlarda hazirlanmis tim
preparatlar Giemsa ile boyandi. Olgularin yas, cinsi-
yet, nodil boyutu, nodil basina incelenmis preparat
sayisl, olgu basina ayni seansta aspirasyon yapilan
nodul sayisi ve tani bilgileri patoloji kayitlarindan elde
edildi. Preparat sayisi, ayni seansta 6rneklenen nodul
sayisi ve tani sonuclarinda fazla kategori oldugundan
(kategorik verilerde kategori sayisi arttikga p degeri-
nin anlamli gitkma olasihigi artar) daha gergek anlami
istatistiksel sonuglara ulagsmak igin her ¢ parametre
icin farkli alt gruplar olusturuldu. Nodul basina hazirla-
nan preparat sayisi agisindan iki alt grup olusturuldu:
Grup P1=tek lam veya multipl lam; Grup P2= tek lam,
2 lam veya >2 lam. Tek seansta aspirasyon yapilan
nodl sayisi acisindan iki alt grup olusturuldu: Grup
N1=tek nodil veya multipl nodil; Grup N2= tek noddl,
2 nodil veya >2 nodul. Tani kategorileri ¢ alt gruba
ayrildi: Grup T1= tani yok (NDS) veya tani var (BS,
OBA, FN, KS, MG); Grup T2=BG, kuskulu grup (OBA,
FN, KS) veya MG; Grup T3= BG veya diger tanisal
gruplar (OBA, FN, KS, MG). Tiim veriler SPSS 20.00
programi kullanilarak Ki-kare testi ile analiz edildi.



Bulgular

ince igne aspirasyonlarinin 3929'u (%77,2) kadin,
1163’0 (%22,8) erkek hastalardan yapilmisti ve yas
ortalamasi 52,3 (11-93 yas) idi. Lokalizasyonlari bili-
nen 5054 liAnin 2525’ (%50) sag lob, 2351’i sol lob
(%46,5) ve 178'i isthmus (%3,5) yerlesimliydi. Nodul
boyutu bilinen 3921 aspirasyonda nodul ¢caplari 5-112
mm (ortalama:19 mm, ortanca:16 mm) arasinda de-
gismekteydi. Nodullerden hazirlanan preparat sayi-
sI 1-7 arasinda degismekteydi ve ortalamasi 1,7 idi.
lIA yapilan nodiillerin 2205'i (%43,3) tek preparat ile
2887'si (%56,7) multipl preparat ile incelendi. Olgu-
larin 2605'ine (%69,5) ayni seansta tek nodilden
lIA yapilirken 1142’sine (%30,5) multipl nodiilden iiA
yapildi. 1142 olguya yapilan toplam iiA sayisi 2487
idi. Olgulardan 963'lUine ayni seansta iki, 158'ine (g,
18’ine dort ve 3'Une bes nodiilden aspirasyon yapildi.
Tek odaktan iiA yapilan olgularda multipl preparat ile
inceleme daha fazla iken multipl odaktan yapilan ii-
A'larda tek preparat ile inceleme daha fazla idi ve bu
farklihk istatistiksel olarak anlamli idi (p<0,001). 5092
lIAnIN 1778 (%34,9) NDS, 2396'si (%47,1) BG,
539'u (%10,6) OBA, 31'i (%0,6) FN, 287’si (%5,6) KS
ve 61'i (%1,2) MG tanisi aldi.
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Tek ya da multipl preparat ile érneklenen olgularda
yas ortalamalari benzer oranlardaydi. Cinsiyet ile
preparat sayisi ortalamasi arasinda belirgin sayisal
bir farklihk saptanmadi. Grup P1 ve Grup P2 ile cin-
siyet arasindaki iliskiye bakildiginda multipl preparat
orneklemenin erkelerde kadinlara gére daha faz-
la oldugu saptandi ve istatistiksel olarak anlamhydi
(p=0,012). Nodil boyutu ortalamasina bakildiginda
nodil capi erkeklerde kadinlara gore daha yuksekti
ve bu istatistiksel olarak anlamliydi (p<0,025). Nodul
boyutu ile yas arasinda bir fark saptanmadi. Noddl
cap! arttikca iiA yapilan lam sayisi artmaktaydi ve bu
istatistiksel olarak anlamliydi (p=0,018). Ayni seansta
aspirasyon yapilan nodul sayisi ile ¢ap arasinda bir
iliski saptanmadi.

Hazirlanan preparat sayisinin kategorize edilmemis
hali ile Bethesda tani kategorileri arasindaki iliskiye
bakildiginda iki lam ile érneklenen aspirasyonlarda
tek lam ile érneklenenlere gore OBA, FN, KS ve MG
tanilan belirgin daha yiiksek saptandi ve bu veri ista-
tistiksel olarak anlamhydi (p=0,000). Hazirlanan pre-
parat sayisi i¢in olusturulan her iki alt grup (Grup P1
ve P2) ile tani arasindaki iliskide de preparat sayisi
artttkca NDS tanisi azalirken diger tani gruplarinda
artis izlendi (p=0,000). Tek ve iki preparat karsilastir-

Preparat sayisi ve aspirasyon yapilan nodul sayisi ile Bethesda kategorileri arasindaki iligki

Bethesda Tani Kategorileri
NDS BS OBA FN KS MG P
823 1035 239 . o 20
tek preparat (%37,3) (9%46,9) (%10,8) 8 (%0,4) | 80 (%3,6) (%0,9)
Grup P1 0,000
multipl 955 1361 300 23 207 41
preparat (%33,1) (%47,1) (%10,4) (%0,8) (%7,2) (%1,4)
Nodiil basina
823 1035 239 0 ) 20
hazirlanan tek lam (%37,3) (9%46,9) (%10,8) 8 (%0,4) | 80 (%3,6) (%0,9)
preparat sayisi
746 . ) 15 131 30
Grup P2 2 lam (%35.8) 954 (%45,8) | 208 (%10) (%0,7) (%6,3) (%1,4) 0,000
>2 lam 209 (%26) | 407 (%50,7) | 92 (%11,5) | 8 (%1) | 76 (%9,5) (%111 2)
tek nodiil 909 1176 272 19 184 45
(%34,9) (%45,1) (%10,4) (%0,7) (%7,1) (%1,7)
Grup N1 0,000
multipl nodiil 869 1220 267 12 103 16
Tek seansta p (%34,9) (%49,1) (%10,7) (%0,5) (%4,1) (%0,6)
aspirasyon ek nodill 909 1176 272 19 184 45
yapilan (%34,9) (%45,1) (%10,4) (%0,7) (%7,1) (%1,7)
nodiil sayisi
Grup N2 - 684 o 198 . 2 5 0,000
2 nodiil (%35.5) 948 (%49,2) (%10.3) 6 (%0,3) | 81 (%4,2) | 9 (%0,5)
>2 nodiil 185 (%33) | 272 (%48,5) | 69 (%12,3) | 6 (%1,1) | 22 (%3,9) | 7 (%1,2)
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masinda FN, KS ve MG gruplarindaki tani oraninda-
ki artis iki kat gibi 6nemli bir orandaydi (p=0,000). iki
preparat ve >2 preparat kiyaslamasinda da en belir-
gin artis KS ve FN gruplarindaydi (p=0,000). Preparat
sayis! i¢in olusturulan gruplar ve Bethesda tani ka-
tegorisi arasindaki iliskiyi gésteren veriler Tablo 1'de
verildi.

Tek seansta aspirasyon yapilan nodil sayisinin kate-
gorize edilmemis hali ile tani arasindaki iliskide ayni
seansta multipl nodilden aspirasyon yapilan olgular-
da OBA, FN, KS ve MG tanilari, tek nodillden aspi-
rasyon yapilanlardan daha yiksekti ve istatistiksel
olarak anlamliydi (p=0,000). Tek seansta aspirasyon
yapilan noddl sayisi i¢in olusturulan iki alt grupdan
Grup N1'de tek nodilden aspirasyon yapilanlarda
benign tani, multipl nodilden aspirasyon yapilanlara
gore daha az ancak KS ve MG tanilari belirgin daha
fazla idi (p=0,000). Grup N2'de ise NDS tanisi >2 no-
dil aspirasyonlarinda en az oranda gorulurken diger
tim tanilar tek nodil aspirasyonlarinda en fazla olup
aspirasyon yapilan nodiil sayisi arttikca dismektey-
di (p=0,000). Nodil sayisi i¢in olusturulan gruplar ve

Tiroid Aspirasyonlarinda Preparat Sayisinin Onemi

Bethesda tani kategorisi arasindaki iliskiyi gosteren
veriler Tablo 1'de verildi.

Grup P1: Tek preparat ile incelenmis iiAlarda tanisal-
ik orani multipl preparat ile incelenenlere gére daha
disik idi (p=0,001). Multipl preparat ile incelenenler-
de tek preparat incelenenlere gore kuskulu grup ve
MG tanilari daha fazlaydi, tek preparat incelenenlerde
de BG tani orani daha yiksek idi ve bu veriler istatis-
tiksel olarak anlamhydi (p=0,013) (Tablo 2).

Grup P2: Preparat sayisi arttikga aspirasyonun tani
alma orani artmaktaydi (p=0,000). Preparat sayisi
arttikca BG tanisi azalirken, kuskulu grup tanilarinda-
ki artis dikkat ¢ekiciydi. MG tanisi iki preparat hazirla-
nan aspirasyonlarda en yiksek oranda saptandi. Tim
bu veriler istatistiksel olarak anlamliydi (p=0,026)
(Tablo 2).

Grup N1: Tek ve multipl nodiil 6érneklemelerde tani-
sallik benzer oranlardaydi. Tani kategorilerine bakil-
diginda ise multipl nodilden yapilan aspirasyonlarda
BG tanilar daha fazlayken, tek nodil aspirasyonlarin-

Tablo 2 Preparat sayisi, nodll sayisi ve tani icin olusturulan gruplarin karsilastiriimasi

Grup T1 Grup T2 Grup T3
Kuskulu
. grup . . Diger tanisal
Tani yok | Tani var p Benign (OBA, FN, Malign p Benign gruplar p
KS)
Grup P1 823 1382 1035 327 20 1035 347
tek preparat (%37,3) | (%62,7) (%74,9) (%23,7) (%1,4) (%74,9) (%25,1)
955 1932 0,001 1361 530 41 0,013 1361 571 0,003
multipl preparat | (%33,1) | (%66,9) (%70,4) (%27,4) (%2,1) (%70,4) (%29,6)
Grup P2 823 1382 1035 327 20 1035 347
tek preparat (%37,3) | (%62,7) (%74,9) (%23,7) (9%1,4) (%74,9) (%25,1)
746 1338 954 354 30 0.026 954 384 0.008
2 preparat (%35,8) | (%64,2) | 0,000 | (%71,3) (%26,5) (%2,2) ’ (%71,3) (%28,7) ’
209 594 407 176 11 407 187
>2 preparat (%26) (%74) (%68,5) (%29,6) (9%1,9) (%68,5) (%31,5)
Grup N1 909 1696 1176 475 45 1176 (<yf32(?7)
tek nodiil (%34,9) | (%65,1) 0498 (%69,3) (%28) (%2,7) 0.000 (%69,3) 398’ 0.000
869 1618 ’ 1220 382 16 ’ 1220 (%24.6) ’
multipl nodiil (%34,9) | (%65,1) (%75,4) (%23,6) (%1) (%75,4) '
Grup N2 909 1696 1176 475 45 1176 520
tek nodiil (%69,3) (%28) (%2,7) (%69,3) (%30,7)
(%34,9) | (%65,1)
684 1242 0,540 948 285 9 0,000 e 294 0,000
2 nodiil ’ (%76,6) (%22,9) (%0,7) ’ (%76,3) (%23,7) ’
(%35,5) | (%64,5)
185 376 272 97 7 272 104
U 0, 0, 0, 0, 0,
>2 nodiil (%33) (%67) (%72,3) (%25,8) (9%1,9) (%72,3) (%27,7)
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da kuskulu ve MG grup daha fazla idi ve istatistiksel
olarak anlamliydi. Tek nodiilden iiA yapilanlarda kus-
kulu kategorideki yuksekligi olusturan tani gruplari FN
ve KS gruplari idi (p=0,000) (Tablo 2).

Grup N2: En tanisal grubun >2 nodil aspirasyonlarin-
da oldugu, bunlarin da en fazla BG tani aldi§i géruldu.
Tek nodiilden yapilan aspirasyonlarda BG disi tanisal
grubun daha yuksek oldugu goruldi ve istatistiksel
olarak anlamliydi (p=0,000) (Tablo 2).

Tartisma

Tiroidde fizik muayene sirasinda tespit edilen pal-
pabl noduller %4-7 gibi bir insidansta gorilurken
ultrasonografik yontemle insidental olarak saptanan
asemptomatik noduller %19-67 oraninda saptanir
(14). Ultrasonografik olarak nodilde hipoekojenite,
mikrokalsifikasyon, hipervaskiilarite, diizensiz sinirlar
ve nodilin boyunun eninden uzun olmasi bulgulari
varligi kuskulu bulgulardir (15). Multinodiiler guatr ol-
gularinda malignite kriterleri tasiyan stpheli noddl ta-
yini 6nemlidir (16). Rutinde nodullerin tanisi icin en sik
kullanilan yontem ince igne aspirasyonudur ve basit
uygulanabilir, givenilir ve ucuz bir yéntemdir (17, 18).
ince igne aspirasyonu sayesinde benign ve malign
ayrimi yapilr (15). ince igne aspirasyonlarinin tani-
st icin kullanilan Bethesda sistemi, tiroid sitolojisi i¢in,
sitopatologlar, radyologlar ve cerrahlar arasindaki ile-
tisimin netligini kolaylastiran ve tiroid hastaliklari igin
sitohistolojik korelasyonu kolaylastiran bir raporlama
sistemidir (12).

Literatirdeki bircok calismada erkeklerde ve daha
gen¢ yasta malignite olasihginin daha fazla oldugu
(19) nadir calismada ise kadinlarda daha sik (16) ol-
dugu belirtiimektedir. Bu calismada da erkek hastalar-
da ve genc yasta malign tani literattrle uyumlu olarak
daha fazla idi. Bu galismada, nodul boyutu arttikca
malignite olasihginin arttigini bildiren c¢alismalarla
benzer sonug saptandi (15, 20, 21).

Bizim serimizde Bethesda sistemine goére raporla-
nan 1A sonuclari degerlendirildiginde NDS oraninin
%34,9 oldugu gorildi. Bu oran literatiirde yaklasik
olarak %1,2-26 arasinda degismekteydi (13, 22-24).
NDS tanisinin nedenleri nodilden aspirasyon sirasin-
dayapilan hatalardir. Buna neden olan fakttrler nodl
nedenli (noduliin buyiik oranda kistik ya da hemorajik
olmasi, kalin kalsifiye kapsili olan nodullerde igne-
nin kapsulde kalmasi, derin yerlesimli noddl, fibrotik
nodul) ve kisi nedenli (tecriibe, kullanilan ignenin ka-
lInligi ve uzunlugu, ayni nodilin farkli alanlarindan
cogul aspirasyon yapilmasi, alinan aspirasyonun uy-
gun yayillmamasi ve hazirlanan preparatlarin uygun
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tespit edilmemesi) olabilir (15, 16, 25). Aspirasyonun
yeterli yapilmasi disinda alinan érnegin uygun yayil-
masi ve zamaninda tespit edilmesi de yapilan islemin
tani alma oranini biytk ol¢ide artirir. Bu kosullarin
dizglin yapildigi kosullarda aspirasyondan hazir-
lanan preparat sayisinin da tani icin 6nemi vardir.
Bu siirecte hasta basi yeterlilik bakilmasi hem tani
oranlarini artiracak hem de aspirasyonun uygun se-
kilde yayilmasi ve tespit edilmesini saglayacaktir (15,
18). Rossi ve ark. yaptiklari calismalarinda ek olarak
hazirlanan preparatlarla yaptiklari ikinci degerlendir-
mede 18 olgunun tanisinin NDS’den BG sitolojiye, 5
olgunun tanisinin NDS’den FN'ye ve 1 olgunun da
tanisinin KS'den MG'ye dedgistigini belirtmislerdir.
Ek preparat incelemenin daha dogru taniya ulasma-
da 6nemli oldugunu soylemislerdir (18). Orneklenen
preparat sayisi arttikga tanisalligin arttigini bildiren
baska calismalar da mevcuttur (26, 27). Bizim seri-
mizde de tek ve multipl preparat karsilastirmamizda
multipl preparatla incelenen yaymalar daha fazla tani
almis ve yetersizlik daha az oranda tespit edilmistir.
Tani oraninin artmasi yanisira bu olgularda kuskulu
ve malign tanilar daha yiksek oranda saptanmistir.
Preparat sayisi arttikga kuskulu ve malign tanilarin
artisi dikkat cekicidir. IIA tanilarinda coklu preparat
ile incelemenin maligniteyi saptamada daha basaril
oldugunun tespiti rutin kullanim i¢in énemli bir bulgu-
dur.

Mihalescu ve ark. tiroidde multipl nodul varhigi ve ma-
lignite iliskisi hakkinda yaptiklari ¢calismalarinda mul-
tipl nodllu olan hastalarda soliter nodili olanlara gére
belirgin daha yuksek oranda malignite saptamislar ve
bu bulguyu istatistiksel olarak anlamli bulmuslardir
(28). Frates ve ark. yaptiklar ¢alismada ise capi 10
mm'den blyik bir veya daha fazla tiroid noduli olan
hastalarda, tiroid kanseri olasilhigini nodil sayisindan
bagimsiz olarak yiksek saptamislardir (6). Bizim ca-
lismamizda tek ve multipl nodillerin 6rneklendigi du-
rumlardaki tani oranlarina bakildiginda tani alan olgu-
larin benzer oranlarda oldugu gorildi. Ancak multipl
nodilden ayni anda yapilan aspirasyonlarda BG tani-
lar daha fazlayken, tek nodil aspirasyonlarinda kus-
kulu ve MG grup daha fazla idi ve istatistiksel olarak
anlamliydi. Bunun nedeni soliter bir nodiliin neoplas-
tik hatta malign olma olasiliginin daha fazla olmasi
ya da aspirasyon yapan kisinin tek nodulden islem
yaparken nodiliin daha fazla alanina girisim yapmis
olmasi olabilir (9, 16, 29). Bu gruplardaki taninin daha
¢ok FN ve KS gruplarinda olmasi da bu hipotezi des-
teklemektedir. Literatirde soliter ve multipl nodullerin
malign olma olasiligi konusunda farkli gorusler de
vardir, bazi ¢alismalar malignite riskinin her ikisinde
ayni (9, 30-32), bazi ¢calismalar ise soliter nodullerde
daha az oldugunu (28, 33) belirtmektedir.
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Yapilan aspirasyonun yeterliligi, preparatlar patolo-
gun 6niine gelmeden 6nceki bircok noktada etkilen-
mektedir. Aspirasyon yapilan nodilin ultrasonografik
Ozellikleri ve yapilan islemin dogrulugu (uygun igne
boyutu, hazirlanan preparat sayisi, uygun tespit isle-
mi) taniyi dogrudan etkilemektedir (18, 26). Nodilden
yapilan aspirasyonlarda nodilin birkag alanindan as-
pirasyon yapilmasli ve aspirasyonlarin tek preparata
kiyasla iki ya da daha fazla preparat ile hazirlanma-
sinin hem tanisalligi artirmak hem de kuskulu ve ma-
lign tanilar yakalamak icin énemli oldugu sonucuna
varilmistir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calisma icin Manisa Celal Bayar Universitesi Sag-
ik Bilimleri Etik Kurulundan 17.06.2020 tarih ve 399
no’lu karar ile etik kurulu onayir alinmistir. Calisma
“Helsinki Deklarasyonu’na uygun yapilmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Tiam veriler makalede ve/veya ek dosyalarda mevcut-
tur.
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Oz

Amagc

Suleyman Demirel Universitesi Tibbi Onkoloji Polikli-
niginde takipli kolon kanseri hastalarinin demografik
ve klinikopatolojik 6zelliklerini belirlemek.

Gerec ve Yontem

2010-2021 yillari arasinda Sileyman Demirel Univer-
sitesi Tip Fakdltesi Tibbi Onkoloji klinigine basvuran
582 kolon kanseri tanisi almis olan hastanin poliklinik
arsiv dosyalari incelendi; yas, cinsiyet, tumor yerlesim
yeri, hastalarin ailevi kanser 6ykisu, tani anindaki pa-
tolojik TNM evresi kayit altina alindi.

Bulgular

Medyan yas 63,5 6lculdi. 582 hastanin 375'i (64,4%)
erkek, 207'si (35,6) kadindi. Hastalarin 34’Ginde
(%5,8) ailede kolon kanseri Oykisii mevcuttu.147
(%25,3) hastada tumor sag kolondan, 168 (% 28,9)
sol kolondan, 265’inde (%45,5) ise rektumdan kay-
naklanmaktaydi. Tani aninda 35'inde(%6) T evresi T1,
61'inde (%10,5) T2, 418’inde (%71,8) T3 ve 67'sinde
(%11,5) T4 idi. Hastalarin patolojik N evresi 246'sinda
(%42,3) NO, 168’inde (%28,9) N1, 168’inde (%28,9)
N2 idi. TNM derecesine goére evrelendirildiginde 82
(%14,1) hasta Evre 1, 153 (%26,3) hasta Evre 2, 242
(%41,6) hasta Evre 3, 105 (%18) hasta Evre 4 ‘de

tani almistir. Hastalarin 106’sinda (%18,2) tani anin-
da metastaz saptandi.

Sonug¢

Isparta Burdur yéresinden Siileyman Demirel Univer-
sitesi Tip Fakiltesi Tibbi Onkoloji Poliklinigine basvu-
ran hastalarin ¢ogu ileri evrede tani alan hastalardir.
Kolon kanseri taramalari hakkinda bélge halkinin bi-
linglendirilmesi, kolon kanseri farkindahginin arttiril-
masi hayati 6nem tasimaktadir.

Anahtar Kelimeler: Burdur, Isparta, Kolon Kanseri,
Tarama

Abstract

Objective

To define the demographic and clinicopathological
characteristics of colon cancer patients followed up
at Suleyman Demirel University, Medical Oncology
Outpatient Clinic.

Material and Method

Outpatient archive files of 582 patients who applied
to Suleyman Demirel University Faculty of Medicine,
Medical Oncology Clinic and received a diagnosis of
colon cancer between 2010-2021 were examined and
patients’ age, gender, tumor location, family history
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of cancer, and pathological TNM stage at the time of
diagnosis were recorded.

Results

Median age was 63.5 years. Of the 582 patients, 375
(64.4%) were male and 207 (35.6%) were female.
Thirty-four (5.8%) of the patients had family history
of colon cancer. The origin of the tumor was the right
colon in 147 (25.3%) patients, the left colon in 168
(28.9%), and the rectum in 265 (45.5%). At the time
of diagnosis, T stage was T1 in 35 (6%) patients,
T2 in 61 (10.5%), T3 in 418 (71.8%), and T4 in 67
(11.5%). Pathological N stage was NO in 246 (42.3%)
patients, N1 in 168 (28.9%), and N2 in 168 (28.9%).
When staging was made according to TNM grades,
82 (14.1%) patients were diagnosed with Stage 1

Introduction

According to GLOBOCAN data, colorectal cancer is
the third most common cancer with approximately
1.870.000 new cases per year, and the second most
common cause of cancer related death with 916.000
cases per year. The incidence of colon cancer is four
times higher in developed countries than in develo-
ping countries; however, with similar rates of morta-
lity. In developing countries, more animal-source food
is consumed with increasing levels of income and a
more sedentary lifestyle leads to a decrease in phy-
sical activity, thereby to being overweight; and these
characteristics are independent risk factors for the
development of colon cancer (1). Alcohol, smoking,
and consuming red and processed meat increase
the risk while calcium supplements, whole grains, hi-
gh-fiber food and dairy products reduce the risk. The
American Cancer Society has lowered the screening
age for colon cancer from 50 to 45 years due to the
increase in the incidence among younger individuals.
Most guidelines recommend colonoscopy every 10
years or fecal occult blood test and rectosigmoidos-
copy every 5 years after the age of 50 as a screening
method; however, compliance with the colon cancer
screening program is extremely low in our country, as
is the case in most countries (2).

Patients may apply to the clinic with gastrointestinal
complaints or to the emergency department with ble-
eding, obstruction or perforation. While patients diag-
nosed with screening methods receive the diagnosis
in an early stage, those diagnosed after presenting
with complaints receive the diagnosis in a locally ad-
vanced or metastatic stage and their overall survival
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disease, 153 (26.3%) with Stage 2 disease, 242
(41.6%) with Stage 3, and 105 (18%) patients were
diagnosed with Stage 4 disease. Metastasis was
detected at the time of diagnosis in 106 (18.2%) of
the patients.

Conclusion

Most of the patients who apply to Suleyman Demirel
University Faculty of Medicine, Medical Oncology
Outpatient Clinic from the Isparta-Burdur region are
patients diagnosed at an advanced stage. It is of
vital importance to raise awareness of colon cancer
screenings and increase awareness of colon cancer
in the community of this region.

Keywords: Burdur, Colon Cancer, Isparta, Screening

is shorter compared to early-stage disease. Several
studies have shown that 70-90% of colorectal cancer
patients receive the diagnosis after presenting with
a complaint (3). Tumors originating from the left and
right side of the colon have different embryological
origins. While the cecum, appendix, ascending colon
and the proximal two-thirds of the transverse colon
originate from the midgut; the distal one-third of the
transverse colon, descending colon, sigmoid colon
and the proximal two-thirds of the rectum originate
from the hindgut. The right colon is perfused by the
superior mesenteric artery, whereas the left colon is
perfused by the inferior mesenteric artery. The physi-
ological functions of the right and left colon as well as
their exposure to nutrients and carcinogens also dif-
fer (4). It is thought that the prognostic and predictive
value of the location of colon cancer may be due to
the different origins; however, the underlying reasons
of this difference have not yet been fully clarified. Ri-
ght colon is defined as cancers originating from colon
segments proximal to splenic flexura and left colon
distal to splenic flexura in our study.

The purpose of this study is to identify the tumor site
and disease stage at diagnosis for colon cancer pa-
tients who applied to our hospital.

Material and Method

The Ethics Committee of Suleyman Demirel Uni-
versity Faculty of Medicine approved this study on
01.04.2022 with protocol number 8/104. There was
no need for a Scientific Research Fund because the
investigation would be retrospective.



We planned to conduct a observational cross-sectio-
nal study investigating the demographic characteristi-
cs and tumor location, presence of family history, and
TNM stage at the time of diagnosis in colon cancer
patients who applied to Suleyman Demirel University
Faculty of Medicine, Medical Oncology Clinic.

Outpatient archive files of 582 patients who applied
to Suleyman Demirel University Faculty of Medicine,
Medical Oncology Clinic and received a diagnosis of
colon cancer between 2010-2021 were examined and
patients’ age, gender, tumor location, family history of
cancer, and pathological TNM stage at the time of di-
agnosis were recorded.

Results

The data of 582 patients who applied to Suleyman
Demirel University Faculty of Medicine, Medical On-
cology Clinic between 2010-2021 were analyzed ret-
rospectively. Median age was 63.5 years. Of the 582
patients, 375 (64.4%) were male and 207 (35.6%)
were female. Thirty-four (5.8%) of the patients had
family history of colon cancer. The origin of the tumor
was the right colon in 147 (25.3%) patients, the left
colon in 168 (28.9%), and the rectum in 265 (45.5%).
At the time of diagnosis, T stage was T1 in 35 (6%)
patients, T2 in 61 (10.5%), T3 in 418 (71.8%), and T4
in 67 (11.5%). Pathological N stage was NO in 246
(42.3%) patients, N1 in 168 (28.9%), and N2 in 168
(28.9%). When staging was made according to TNM
grades, 82 (14.1%) patients were diagnosed with Sta-
ge 1 disease, 153 (26.3%) with Stage 2 disease, 242
(41.6%) with Stage 3, and 105 (18%) patients were
diagnosed with Stage 4 disease. Metastasis was de-
tected at the time of diagnosis in 106 (18.2%) of the
patients.

Discussion

According to 2020 data, there are 21,000 new cases
of colon cancer annually in Turkey, and approximately
11.000 patients die due to colon cancer every year
(2). Colorectal cancer is the 2nd most common cause
of cancer-related death. In our study, the median age
was 63 years. While the incidence in elderly patients
has been decreasing since the 1990s, the incidence
in younger adults has doubled. One out of every 10
newly diagnosed patients is under the age of 50 ye-
ars. The increased incidence in younger patients may
be due to the changing dietary habits, environmental
exposures, and lifestyle. Seventy-nine (13.6%) of the
patients in the present study were under the age of
50 years and 7 (8.9%) of them had a family history of
colon cancer. The risk of colon cancer increases with

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

age and with the presence of family history; however,
a relevant family history is seen in only 25% of young
patients (5).

In 147 (25.3%) patients, the tumor had originated
from the right colon. In a meta-analysis of 66 studies
involving 1.437.000 patients, tumors located in the ri-
ght colon were associated with poor prognosis while
tumors located in the left colon had a 12% reduced
risk of death, and this effect was independent of the
number of patients enrolled in the studies and the
adjuvant chemotherapies used in the treatment (6).
KRAS and BRAF mutations are more common in tu-
mors of the right colon and are associated with poor
prognosis (7).

In our study, nearly 60% of the patients were diag-
nosed at an advanced stage (Stage 3, 4). The pat-
hological tumor stage at the time of diagnosis is the
most important prognostic marker. The 5-year survi-
val is 33.4-74% in stage 3 disease and 6% in stage 4
disease (8).

Environmental and genetic triggers, diseases, and
inflammatory factors play a role in the development
of colon cancer. In most of the guidelines, colon can-
cer screening starts at the age of 50 years for healthy
individuals without a family history, genetic predispo-
sition, inflammatory bowel disease or history of radi-
otherapy. However, due to the increasing diagnosis
among younger individuals, The American Cancer
Society reported in 2021 that screening is recommen-
ded for all individuals after the age of 45 (9). In those
with a family history and/or genetic predisposition, sc-
reening should start at an earlier age. Screening can
be performed every 10 years with total colonoscopy
or by means of fecal occult blood test and rectosig-
moidoscopy every 5 years. In our study, the disease
was seen to originate from the right colon in 25.3%
of the patients, compared to 36% in a study conduc-
ted in United Kingdom (10). This result indicates that
most colon cancer diagnoses can be made even with
rectosigmoidoscopy alone in cases where total colo-
noscopy cannot be performed during the screening.
Most of the patients (59.6%) were diagnosed at an
advanced stage. Effective implementation of the sc-
reening program would increase overall survival by
reducing the proportion of patients diagnosed at such
an advanced stage. This descriptive study represents
the study with the largest number of colon cancer pa-
tients reported from our region.
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CHANGES IN THE DEMOGRAPHIC AND CLINICAL
FEATURES OF COLORECTAL CARCINOMA CASES

FOLLOWING THE COVID-19 PANDEMIC
COVID-19 PANDEMISINI TAKIBEN KOLOREKTAL KARSINOM VAKALARININ
DEMOGRAFIK VE KLINIK OZELLIKLERINDE MEYDANA GELEN DEGISIKLIKLER
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Oz

Amagc

Bu calisma, Covid-19 pandemisinden dnce ve son-
ra basvuran kolorektal karsinomlu hastalarin demog-
rafik, klinik ve patolojik 6zelliklerini karsilastirmayi
amacladi.

Gerecg ve Yontem

Pandemiden 9 ay Once ve ilk 9 ay icinde basvuran
olgular ¢alismaya dahil edildi. Bu ¢alismanin birincil
sonu¢ Olctd, iki ddnem boyunca invaziv kolorektal
karsinomlu hastalarin klinik ve patolojik 6zelliklerinde-
ki farklihkti.

Bulgular

Pandemi 6ncesi ve pandemi sonrasi hastalar yas,
cinsiyet, timar yerlesimi, tumor boyutu, lenf nodu in-
vazyonu, farklilasma, senkron timor varligi, radyal
ve distal cerrahi sinir pozitifligi, perindral ve lenfovas-
kiler invazyon, TNM evresi, karaciger metastazi ve
niks bakimindan benzerdi. Pandemi dncesi doneme
gore fark istatistiksel olarak anlamli olmasa da, pan-
demi sonras! hastalarda ileuslu 3 hasta (%4,7) ve tu-
mor perforasyonu olan 2 hasta (%3,2) belirledik.

Sonug: Bulgularimiz, pandemi sonrasi doénemde
kolorektal karsinom nedeniyle ameliyat olan hasta
sayisinda, muhtemelen hastanelerdeki saglik orga-
nizasyonundaki yapisal degisiklikler ve hastalarin
SARS-CoV-2 ile olasi enfeksiyon nedeniyle saglik
hizmetine basvuruda tereddiit etmesi nedeniyle pan-
demi 6ncesi déneme gore hafif bir azalma oldugunu
gostermektedir. Saglik sistemlerinin, Covid-19 salgini
sirasinda maligniteler gibi ciddi klinik durumlari y6-
netmenin yeni yollarini bulmaya calismasi gerektigi
aciktir.

Anahtar Kelimeler: Covid-19, Erteleme, Kolorektal
karsinomlar, Saglik hizmeti,

Abstract

Objective
This study aimed to compare the demographic, clinical
and pathological features of patients with colorectal
carcinomas presenting before and after the Covid-19
pandemic.

Material and Method
Subjects presenting from 9 months prior to and those
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presenting within the first 9 months of the pandemic
were included in the study. The primary outcome
measure of this study was the difference in the clinical
and pathological features of the patients with invasive
colorectal carcinomas during the two periods.

Results

Pre-pandemic and post-pandemic patients were
similar with respect to age, gender, tumor location,
tumor size, lymph node invasion, differentiation,

presence of synchronous tumor, radial and
distal surgical margin positivity, perineural and
lymphovascular invasion, TNM stage, and liver

metastasis and recurrence. Although the difference
was not statistically significant when compared to the
pre-pandemic period, we identified 3 patients (4.7%)
with ileus and 2 patients with tumor perforation (3.2%)

Introduction

The first patients with coronavirus disease-2019 (Co-
vid-19) in Wuhan, Hubei, China presented with vari-
ous viral infection-related symptoms including fewer,
shortness of breath, sore throat, and cough (1). A no-
vel coronavirus was identified from the throat swab
samples of these subjects, and the disease was found
to cause severe pneumonia. It was later defined as
Covid-19 and was deemed to be a pandemic by the
World Health Organization (WHO) (2).

By January 2022, about 320 million people have been
reported to be infected by SARS-CoV-2 and there are
5.5 million deaths globally caused by Covid-19. The
disease primarily affects the lungs but accumulating
evidence demonstrated that multiple organs and sys-
tems were involved by the disease. The initial phase
of Covid-19 led to a significant workload on healthca-
re systems due to excessive burden on emergency
departments and intensive care units (3, 4). A state
of alarm against the increasing number of Covid-19
cases was declared by almost all countries globally
to slow the increase in Covid-19 cases. Among the
measures, many healthcare centers delayed elective
interventions in order to concentrate on the manage-
ment of Covid-19 cases. Retrospective data inves-
tigating patient behaviors concerning the first phase
of the pandemic indicate that there was a significant
decline in the number of individuals presenting to the
emergency department —even for life-threatening di-
seases including acute coronary syndromes (5, 6).
This was particularly explained by patients’ and healt-
hcare workers’ fear of being infected by SARS-CoV-2
(7, 8). Although there is extensive data concerning the
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among post-pandemic patients.

Conclusion

Our findings show a slight decrease in the number of
patients undergoing surgery for colorectal carcinomas
in the post-pandemic period compared to the pre-
pandemic period, probably due to the structural
changes in health-care organization in hospitals
and patients’ hesitation to apply for healthcare due
to possible infection with SARS-CoV-2. It is evident
that healthcare systems should strive to find new
ways to manage serious clinical conditions such as
malignancies during the Covid-19 pandemic.

Keywords: Covid-19, Colorectal carcinomas, Delay,
Healthcare

impact of the pandemic itself and related restrictions
on cardiovascular diseases, there is still limited infor-
mation regarding other fields of medicine. For instan-
ce, data concerning the influence on patients with co-
lorectal carcinoma, which is one of the leading causes
of death globally, are very limited.

This study aimed to compare the demographic, clini-
cal and pathological features of patients with colore-
ctal carcinomas presenting before and after the Co-
vid-19 pandemic.

Material and Method

This retrospective study included data concerning
patients with invasive colorectal carcinomas who
underwent surgery in Osmangazi University, Depart-
ment of General Surgery, Eskisehir, Turkey. Subjects
presenting from 9 months prior to the Covid-19 pan-
demic and those presenting within the first 9 months
of the Covid-19 pandemic were included in the study
as the comparative groups. All patients scheduled for
surgery at our department underwent PCR testing
for Covid-19 and those with positive PCR test results
were excluded. All patients underwent thorax and
abdominal computed tomography for definition of tu-
mor stage. Additionally, pelvic Magnetic Resonance
Imaging (MRI) was utilized for those with rectal carci-
nomas. Written informed consent was obtained from
all subjects for inclusion into the study. The protocol
of the present study was reviewed by the Non-Inter-
ventional Clinical Research Ethics Committee of Os-
mangazi University and was conducted in accordance
with the Helsinki declaration. Data concerning tumor
stage, histopathological results, demographics, clini-



cal features, surgical methodology, surgical findings,
and hospital stay of the subjects included in the study
were retrieved from the institutional digital database.
The primary outcome measure of this study was the
difference in clinical and pathological features of pa-
tients with invasive colorectal carcinomas presenting
in the pre- and post-Covid-19 era.

Statistical Analysis

The SPSS version 21 software (SPSS Inc., Chicago,
IL, USA) was used for data collection and statistical
analyses—which were subject to a p value of 0.05 for
the determination of significance. Continuous variab-
les were assessed with the Kolmogorov-Smirnov test
to ascertain the presence/absence of normal distribu-
tion, and, with respect the results, descriptive values
were given as mean + standard deviation or median
(st quartile - 3rd quartile). The independent samples
t-test or the Mann-Whitney U test, again with respect
to normality results, were employed for the compara-
tive analysis of continuous variables. Categorical data
were recorded as absolute frequency (n) and depic-
ted with both absolute and relative frequency (percen-
tage). Categorical variables were analyzed with the
chi-square tests or Fisher's exact tests. For the com-
parison of the number of cases before and after the
pandemic, we employed the one-sample chi-square
test under the equal probabilities null hypothesis (HO:
pl=p2=0.5).

Results

A total of 86 cases (mean age 65.12 + 11.64 years,
63.9% male) of invasive colorectal carcinoma were
enrolled in the pre-pandemic period and 63 cases
(mean age 65.49 + 11.45 years, 65.1% male) were
enrolled in the post-pandemic period. Pre-pandemic
and post-pandemic patients were similar with respe-
ct to age, gender, tumor location, tumor size, lymph
node invasion, differentiation, presence of synchro-
nous tumor, radial and distal surgical margin positivity,
perineural and lymphovascular invasion, TNM stage,
liver metastasis and recurrence (Table 1 and 2). We
observed a slight decrease in the number of patients
admitted and treated for colorectal cancer during the
post-pandemic period; however, statistical analyses
did not reveal a significant difference (p = 0.060).

Although statistical analyses did not reveal signifi-
cant differences from the pre-Covid-19 period, there
were 3 patients (4.7%) with ileus and 2 patients with
tumor perforation (3.2%) among post-pandemic pa-
tients with invasive colorectal carcinoma. The mode
of surgical intervention and length of hospital stay was
similar between pre-and post-pandemic patients. The
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number of open surgeries was significantly higher in
post-pandemic patients compared to pre-pandemic
patients (93.6% vs. 80.2%, p = 0.037). Non-muci-
nous adenocarcinomas were more frequent among
post-pandemic patients compared to pre-pandemic
patients (85.7% vs. 60.4%, p = 0.001).

Discussion

This study aimed to investigate the change in demog-
raphic, clinical and pathological features of patients
with colorectal carcinomas prior to and following the
Covid-19 pandemic. Our findings show that the pre-
and post-pandemic colorectal carcinoma patients
were similar with respect to demographic and clini-
cal features. Tumor size and stage were also similar
between pre- and post-pandemic patients. Interes-
tingly, we found that post-pandemic patients more
frequently underwent open surgery rather than lapa-
roscopic surgery compared to pre-pandemic patients.
Of note, a few of the post-pandemic patients had
ileus, tumor perforation, and peritonitis carcinomatosa
at presentation —none of which were identified among
pre-pandemic patients.

Colorectal carcinoma is the fourth most frequently
encountered cancer in the world and constitutes the
third leading cause of cancer-related death globally,
with an increasing prevalence particularly in develo-
ping countries (9). Dietary factors, particularly con-
sumption of red and processed meat, abdominal obe-
sity and physical inactivity, age, male sex, hereditary
mutations, underlying inflammatory bowel disease,
abdominal radiation exposure, cystic fibrosis, chole-
cystectomy, and androgen deprivation therapy are
reported to be among the factors that contribute to
the etiology of colorectal carcinomas (10). Although
dietary changes, limitations in physical activity, and
the resultant lifestyle changes due to pandemic-rela-
ted restrictions must be considered in the future, there
is unlikely to be any remarkable changes concerning
these problems when considering the comparison of
the patient groups included in this study.

Since colorectal carcinomas are potentially lethal un-
less diagnosed and managed early, the impact of the
Covid-19 pandemic and related social isolation mea-
sures on the clinical findings of patients who had been
treated for colorectal carcinoma within this period
may be critical. Previous data including subjects with
acute coronary syndromes, which is also potentially
lethal, have shown dramatical decline in number of
patients admitted to coronary care unit and schedu-
led for emergent coronary intervention following the
Covid-19 pandemic (11, 12). Similarly, although mar-
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Summary of patients' and some tumor characteristics with regard to before
and after pandemic

Table 1

Period

Before pandemic After pandemic P
Number of cases 86 63 0.060
Age 65.12 + 11.64 65.49 + 11.45 0.845
Sex
Female 31 (36.05%) 22 (34.92%) 1.000
Male 55 (63.95%) 41 (65.08%)
Tumor localization
Right colon 27 (31.40%) 17 (26.98%) 0.952
Transverse colon 8 (9.30%) 8 (12.70%)
Descending colon 5 (5.81%) 4 (6.35%)
Sigmoid colon 9 (10.47%) 6 (9.52%)
Rectum 37 (43.02%) 28 (44.44%)
Pathological diagnosis
Non-mucinous adenocarcinoma 52 (60.47%) 54 (85.71%) 0.001
Mucinous adenocarcinoma 34 (39.53%) 9 (14.29%)
Tumor size, mm 44 (25 - 60) 45 (30 - 60) 0.429
Number of lymph nodes 23 (18 - 32) 27 (15 - 38) 0.663
Number of pathological lymph nodes 0(0-2) 0(0-2) 0.727
Differentiation
Poor 8 (9.30%) 4 (6.35%) 0.658
Moderate 69 (80.23%) 50 (79.37%)
Well 9 (10.47%) 9 (14.29%)
Synchronous tumor 1 (1.16%) 5 (7.94%) 0.083
Radial surgical margin positivity 4 (4.65%) 0 (0.00%) 0.138
Distal surgical margin positivity 0 (0.00%) 0 (0.00%) N/A
Perineural invasion 24 (28.24%) 21 (33.33%) 0.627
Lymphovascular invasion 41 (47.67%) 34 (53.97%) 0.553
T stage
T1 3 (3.49%) 3 (4.76%) 0.854
T2 12 (13.95%) 6 (9.52%)
T3 51 (59.30%) 39 (61.90%)
T4 20 (23.26%) 15 (23.81%)
N stage
NO 49 (56.98%) 35 (55.56%) 0.964
N1 26 (30.23%) 19 (30.16%)
N2 11 (12.79%) 9 (14.29%)
Stage
Stage 1 8 (9.30%) 9 (14.29%) 0.564
Stage 2 30 (34.88%) 18 (28.57%)
Stage 3 35 (40.70%) 23 (36.51%)
Stage 4 13 (15.12%) 13 (20.63%)

Data are given as mean * standard deviation or median (1st quartile - 3rd quartile) for continuous variables according to normality of distribution and as
frequency (percentage) for categorical variables
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Table 2 Summary of tumor characteristics with regard to before and after pandemic

Neoadjuvant radiotherapy 22 (25.58%) 9 (14.29%) 0.141
Chemotherapy 10 (11.63%) 12 (19.05%) 0.304
Liver metastasis 15 (17.44%) 13 (20.63%) 0.779
Recurrence 1 (1.16%) 1 (1.59%) 1.000
Peritonitis carcinomatosa 0 (0.00%) 2 (3.17%) 0.177
lleus 0 (0.00%) 3 (4.76%) 0.074
Tumor perforation 0 (0.00%) 2 (3.17%) 0.177
Type of surgery

Laparoscopy 17 (19.77%) 4 (6.35%) 0,037
Open surgery 69 (80.23%) 59 (93.65%)

Operation

Right hemicolectomy 22 (25.58%) 11 (17.46%)

Transverse hemicolectomy 6 (6.98%) 3 (4.76%)

Left hemicolectomy 5 (5.81%) 5 (7.94%)

Anterior resection 10 (11.63%) 12 (19.05%) 0.269
Low anterior resection 29 (33.72%) 20 (31.75%)
Abdominoperineal resection 13 (15.12%) 7 (11.11%)

Other 1 (1.16%) 5 (7.94%)

Length of stay in hospital, days 6(5-8) 7(5-9) 0.210
Leakage 5 (5.81%) 2 (3.17%) 0.699
Infection 14 (16.28%) 18 (28.57%) 0.109
Other complications 1 (1.16%) 1 (1.59%) 1.000
Mortality 1 (1.16%) 1 (1.59%) 1.000

Data are given as mean + standard deviation or median (1st quartile - 3rd quartile) for continuous variables according to
normality of distribution and as frequency (percentage) for categorical variables

ginally non-significant, our findings suggest a decli-
ne in the number of patients with invasive colorectal
carcinomas who were scheduled for surgery in the
post-pandemic period compared to the pre-pandemic
period. The decline in number of patients presenting
with colorectal carcinomas is probably a consequen-
ce of the strict containment measures and the ‘state
of alarm’ declared by almost all governments along
with the public-health messages encouraging indivi-
dual isolation against the spread of Covid-19. These
may have resulted in a population-wide reluctance
to seek medical care for relatively-mild symptoms or
conditions. Despite the enormous impact of self-iso-
lation measures on patient behavior, our results did
not show a significant change. This may be easily

explained by statistical limitations, but our center is a
tertiary healthcare provider which would have increa-
sed the likelihood of referrals from other centers that
could not schedule such surgeries regardless of their
urgency. We did not analyze data regarding the refer-
ral status of patients that underwent surgery during
the post-pandemic period which is an evident limita-
tion of the study; however, it is evident that university
hospitals such as ours would experience a relatively
lower level of decrease regarding such surgeries.

The acute burden of Covid-19 on the healthcare sys-
tem led to some infrastructural changes in organiza-
tion of medical staff in hospitals (13-15). Pulmonary
disease specialists and ICU physicians were first as-
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signed to the management of patients with Covid-19;
however, with increasing number of patients with Co-
vid-19, physicians from other field were requested to
take a role in the management and care of patients
with Covid-19. During the initial phase of disease
spread the majority of the outpatient clinics admitted
less patients with less staff and the physicians and
surgeons of these clinics were assigned to work in the
care of Covid-19 patients. These structural changes
concerning healthcare organization in hospitals may
have a role in diagnostic and treatment delays of pa-
tients with other critical disorders such as cardiovas-
cular disorders and malignancies (16, 17).

In this study, the acute complications of colorectal car-
cinomas including ileus and tumor perforation were
non-existent in the pre-pandemic period. A total of 5
cases suffering from the aforementioned complicati-
ons were identified in the post-pandemic patient group,
indicating delays in hospital application, referral or di-
agnosis, ultimately resulting in delayed treatment and
complications. This finding also supports our conside-
ration that the structural change in healthcare orga-
nization complicated patients’ optimal managements
and delayed their diagnosis and treatment. The current
study shows a particular reduction in the frequency of
mucinous adenocarcinoma. This subtype is relatively
rare (up to 20% of colorectal cancers) and is usually
accepted to demonstrate considerably worse prog-
nosis (18). A very recent study from Turkey showed
that mucinous adenocarcinomas comprised 10.5% of
all cases during an 8-year period in a relatively small
center (19). Due to the tertiary status of our center and
the fact that our hospital serves a greater population in
central Anatolia, a relatively higher frequency for sur-
geries involving patients with relatively severe disease
may be expected due to referrals, as demonstrated by
the pre-pandemic data. However, the significant redu-
ction of such patients could indicate missed diagno-
ses, referral chain problems, and possibly, transfers
to larger institutions (which may have been relatively
less effected by staff/physician limitations) during the
pandemic. The fact that we cannot obtain data that
could elucidate the causes of this change is an unavo-
idable limitation, and indicates the need for nationwide
studies aimed at determining alterations in healthcare
delivery and disease burden.

Apart from the previously-mentioned limitations, this
study has several other limitations to be noted. The
cross-sectional design of the study, relatively small
sample size, and short study period complicate the in-
terpretation of data. The lack of definitive information
regarding patients’ interpretation of isolation measu-
res/restrictions must also be considered when evalu-
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ating the impact of pandemic-related restrictions on
patients’ behavior regarding application to healthcare
institutions. However, the findings of this study provi-
de a baseline for larger studies and may attract the
attention of healthcare professionals and policy ma-
kers on regarding decisions about the management
of patients with malignancies, particularly those with
colorectal carcinomas.

Conclusion

Our findings show a slight decrease (albeit, non-sig-
nificant) in the number of patients undergoing surgery
for colorectal carcinomas in the post-pandemic peri-
od compared to pre-pandemic period, probably due
to the structural changes in health-care organization
and patients’ reluctance to seek healthcare for the
fear of contracting SARS-CoV-2. The healthcare sys-
tem should not only focus on Covid-19; policy makers
must find ways to enable sufficient management of ot-
her serious clinical conditions including malignancies.
Any delay in diagnosis and management of patients
with colorectal carcinomas not only will increase mor-
tality and morbidity but also will increase the effort and
costs required to manage advanced stage cancer.
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Oz

Amag

Nozokomiyal enfeksiyonlar hastanede yatan hasta-
larin 6nemli mortalite ve morbidite nedenleri arasin-
da yer almaktadir. Yogun bakim tinite (YBUY)'lerinde
gorilen enfeksiyonlar nozokomiyal enfeksiyonlarin
%25'’ini olusturmakta, bunlarin i¢erisinde en sik solu-
num sistemi enfeksiyonlari bildirilmektedir. Bu enfek-
siyonlardan izole edilen etkenler ve antibiyotik direng
durumlari hastaneler arasinda farkliliklar gosterebi-
lecegi gibi ayni Unite icinde de zamanla degisiklikler
gorllebilmektedir. Endotrakeal aspirat (ETA) kultdr-
leri, tim dinyada solunum yolu érneklemesinde en
yaygin kullanilan mikrobiyolojik tani yontemi olarak
karsimiza ¢ikmaktadir. Bu ¢alismada Suleyman De-
mirel Universitesi YBU’sindeki hastalarin ETA érnek-
lerinden izole edilen bakteriyel etkenler ve antibiyo-
tik direnc oranlarinin retrospektif olarak arastirilmasi
amagclanmistir.

Gerecg ve Yontem

Ocak 2018- Ocak 2021 tarihleri arasinda YBU'deki
hastalarin ETA drneklerinden izole edilen bakteriyel
etkenler ve bu etkenlerin antibiyotik duyarlilik testle-

ri (ADT) hastane veri tabanindan retrospektrif olarak
elde edildi. Duyarlihk sonuclari European Committee
on Antimicrobial Susceptibility Testing (EUCAST) ve
gerektiginde Clinical & Laboratory Standards Institu-
te (CLSI) onerileri dogrultusunda degerlendirildi. Ayni
hastaya ait tekrarlayan Uremeler degerlendirme disi
birakildi.

Bulgular

Degerlendirilen sire zarfinda 1031 adet ETA Orne-
ginden 4130 (%90,2) gram negatif, 45'i (%9,8) gram
pozitif olmak tzere toplam 458 (%44,4) bakteri izole
edildi. Gram negatif bakterilerden en sik Acinetoba-
cter baumannii (%43,9), gram pozitif etkenlerden en
sik Staphylococcus aureus (%5,9) tespit edildi. izole
edilen A. baumannii suslarininin tim vyillarda bircok
antibiyotie yuksek direng gosterdigi tespit edilmis
olup, en yiksek direnc %96,6 oraniyla karbapenem
grubuna karsi saptandi. Genislemis spektrumlu beta
laktamaz (GSBL) pozitifligi Escherichia coli susla-
rinda %48,1; Klebsiella pneumoniae suslarindaysa
%70,8 oranlarinda tespit edildi. Calismamizda Meti-
siline direncli Staphylococcus aureus (MRSA) %20,7,
metisiline direncli Koagilaz negatif Stafilokok (KNS),
%76,9 oraninda tespit edildi.
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Sonug¢

YBU’sinde yatan hastalarda gelisen enfeksiyonlarin
belirgin 6zelligi siklikla antibiyotiklere direncli patojen-
lerin etken olmasidir. Enfeksiyona neden olan etkenin
tanimlanmasi, antibiyotik direnc profilinin belirlenmesi
antibiyotik secimine yon verecek ve YBU’deki uygun-
suz antibiyotik kullaniminin éntine gecilmesine ve di-
reng oranlarini azaltmaya katki saglayacaktir.

Anahtar Kelimeler: Antibiyotik direnci, Endotrakeal
aspirat, Yogun bakim unitesi

Abstract

Objective

Nosocomial infections are among the important
causes of mortality and morbidity in hospitalized
patients. Infections seen in intensive care units
(ICUs) constitute 25% of nosocomial infections, and
respiratory system infections are the most common
among them. The pathogens isolated from these
infections and antibiotic resistance of them may differ
amonghospitals, as well as within the same unit over
time. Endotracheal aspirate (ETA) cultures is the
most widely used microbiological diagnosis method
in respiratory tract sampling all over the world. In
this study, it was aimed to retrospectively investigate
bacterial agents and antibiotic resistance rates
isolated from ETA samples of patients in the ICU of
Suleyman Demirel University.

Material and Method

Bacterial agentsisolated from ETA samples of ICU
patients between January 2018 and January 2021
and antibiotic susceptibility test (ADT) results of
these agents were obtained retrospectively from the
hospital database. Sensitivity results were evaluated
in accordance with the recommendations of the

Giris

Nozokomiyal enfeksiyonlar hastanede yatan hastala-
rin 6nemli mortalite ve morbidite nedenleri arasinda
yer almakta, hastalarin yasam kalitesinde bozulma-
ya, hastanede kalis siiresinde uzamaya ve maliyet
artisina neden olmaktadirlar (1). Yogun bakim Unite
(YBUYlerinde gorilen enfeksiyonlar nozokomiyal en-
feksiyonlarin %25'ini olusturmakta, solunum sistemi
enfeksiyonlari YBU’lerde en sik goriilen nozokomiyal
enfeksiyonlar olarak bildiriimektedir (2, 3). Alt solunum
yolu enfeksiyonlarinin (ASYE) tanisinda endotrakeal
aspiratin (ETA) duyarlihgi %38-100 arasinda bildiril-
mekte, ETA kilturlerinin yapilmasi, tim dinyada so-
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European Committee on Antimicrobial Susceptibility
Testing (EUCAST) and, when needed, the Clinical
& Laboratory Standards Institute (CLSI). Repeated
growths from the cultures of the same patient were
not evaluated.

Results

During the evaluated period, a total of 458 (44.4%)
bacteria were isolated from 1031 ETA samples, of
which 413(90.2%) were gram negative and 45(9.8%)
were gram positive. Acinetobacter baumannii (43.9%)
was the most common gram-negative bacterium and
Staphylococcus aureus (5.9%) was the most common
gram-positive bacterium. It was determined that the
isolated A. baumannii strains showed high resistance
to many antibiotics in all years, and the highest
resistance was detected against the carbapenem
group with a rate of 96.6%. Extended-spectrum beta-
lactamase (ESBL) positivity was detected in 48.1%
of Escherichia coli strains and 70.8% of Klebsiella
pneumoniae strains. In our study, Methicillin-resistant
Staphylococcus aureus (MRSA) was detected at a
rate of 20.7%, and methicillin-resistant Coagulase-
negative Staphylococci (CNS) was detected at a rate
of 76.9%.

Conclusion

The specific feature of infections occuring in patients
hospitalized in the ICU is that antibiotic resistant
pathogens are often the cause. Identification of the
causative agent of the infection, determination of the
antibiotic resistance profile will guide the antibiotic
selection and will contribute to the prevention of
inappropriate antibiotic use in the ICU and to reduce
the resistance rates.

Keywords: Antibiotic resistance, Endotracheal
aspirate, Intensive care unit

lunum yolu érneklemesinde en yaygin kullanilan mik-
robiyolojik tani yéntemi olarak karsimiza ¢ikmaktadir
(4). YBU'lerde tedavi edilenler genellikle girisimsel is-
lemlerin uygulandigi, altta yatan hastaliklar nedeniyle
uzun slre hastanede yatan ve siklikla genis spekt-
rumlu antibiyotik tedavisi uygulanan hastalardir (5).
Bu hastalarda gelisen enfeksiyonlarin etkenleri has-
taneden hastaneye hatta YBU'ler arasinda farklilik
gOsterdigi gibi ayni Unite icinde de zamanla degisiklik
gOsterebilmektedir (5, 6). Diger taraftan, bu tGnitelerde
yogun antibiyotik kullaniminin hem gram pozitif hem
de gram negatif bakterilerde ciddi boyutlarda diren-
cin olusmasinda 6nemli katkisi vardir (2). Metisiline
direncli Staphylococcus aureus (MRSA), vankomi-



sine direncli enterokoklar (VRE), Escherichia coli,
Klebsiella pneumoniae ve Enterobacterales ailesinin
diger Uyeleri (Serratia marcescens, Enterobacter clo-
acae vb), Acinetobacter baumannii ve Pseudomonas
aeruginosa ginimuzde yogun bakimlardaki enfeksi-
yonlardan sorumlu bulunan mikroorganizmalardir (2,
5). Bu etkenlerin antibiyotik duyarhlik profillerinin sap-
tanmasi ve izlenmesi, nozokomiyal enfeksiyonlarin
yonetiminde klinisyenler icin yol gosterici olmasi agi-
sindan dnemlidir (7). Bu calismada Ocak 2018-Ocak
2021 tarihleri arasinda Siileyman Demirel Universite-
si YBU’'deki hastalarin ETA 6rneklerinden izole edilen
bakteriyel etkenler ve antibiyotik diren¢ oranlarinin
retrospektif olarak arastiriimasi amaclanmistir.

Gerecg ve Yontem

Tibbi Mikrobiyoloji Laboratuvarina anesteziyoloji ve
reanimasyon, koroner, cerrahi, néroloji ve neonatolo-
ji yogun bakimlarindan génderilen ETA ornekleri %5
koyun kanli, Eosin Methylen Blue (EMB) besiyerlerine
kantitatif yontemle ekilerek, normal atmosfer ortamin-
da 37°C’de 48-72 saat inkiibe edildi. Ayrica ETA or-
nekleri ¢ikolata agar besiyerine de kantitatif yontemle
ekilerek karbondioksitli ortamda 37°C’de 48-72 saat
inktbe edildi. Saf kiltlr halinde ve drnegin gram bo-
yamasi ile uyumlu Greme tespit edilen izolatlar anlam-
[ treme olarak degerlendirilip, calismaya dahil edildi
(8). Ureyen izolatlarin tanimlama ve antibiyotik du-
yarlilk testleri (ADT) BD Phoenix (Becton Dickinson,
ABD) otomatize sistemi kullanilarak yapildi. Kolistin
icin ise Minimum inhibitér Konsantrasyon (MiK) de-
gerleri sivi mikrodilisyon yontemiyle belirlendi. Du-
yarlilik sonuglari European Committee on Antimicro-
bial Susceptibility Testing (EUCAST) ve gerektiginde
Clinical & Laboratory Standards Institute (CLSI) 6ne-
rileri dogrultusunda degerlendirildi (9, 10). Ayni has-
taya ait tekrarlayan Gremeler degerlendirme disi bi-
rakildi. Bakteriler ve ADT'leri hastane veri tabanindan
retrospektif olarak elde edildi.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Etik Kurul Onayi

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Calismalar Etik Kurulundan 01.04.2022
tarihi 08/100 karar numarasi ile etik kurul onay! alin-
mistir ve calisma Helsinki Deklarasyonu’na uygun
olarak yuratulmustur.

Bulgular

Degerlendirilen sire zarfinda 1031 adet ETA Orne-
ginden 413’0 (%90,2) gram negatif, 45’i (%9,8) gram
pozitif olmak tzere toplam 458 (%44,4) bakteri izole
edildi. Tum yillarda gram negatif bakteriler gram po-
zitiflere kiyasla daha fazla tespit edildi (Tablo 1). Tim
yillarda gram negatif bakterilerden en sik A. bauman-
nii (%43,9) tespit edilmis olup, ardindan P. aeruginosa
(%15,1) saptandi. 2020 yilinda da gram negatif etken
olarak en sik diger yillardaki gibi A. baumannii (%20
,1) tespit edildi; ancak 2. en sik izole edilen etken K.
pneumoniae (%5,9) olarak saptandi. izole edilen et-
kenler; A. baumannii, P. aeruginosa, K. pneumoniae,
E. coli, Diger Enterobacterales ailesi, gram negatif
nonfermenter basil (GNNFB), S. aureus, Koagilaz
negatif Stafilokok (KNS), E. faecium, H. influenza ve
M. catarrhalis olup, yillara gére dagilim oranlari Tablo
2'de verilmigtir.

izole edilen A. baumanniilerin tim yillarda birgok an-
tibiyotige yuksek direnc gosterdigi tespit edilmis olup,
en yuksek diren¢ %96,6 oraniyla karbapenem grubu-
na karsi saptandi. Gram negatif etken olarak bir diger
sik gordigumiiz izolat olan P. aeruginosa icin de en
yuksek direng %57,2 oraniyla karbapenem grubuna
karsi saptandi. izole edilen A. baumannirler ve P. ae-
ruginosa’larda en dusik direng kolistine karsi olup, bu
antibiyotige direnc sirasiyla %11,2 ve %2,1 oranlarinda
tespit edildi. Kolistine tim yillarda en ylksek direng K.
pneumoniae izolatlarinda (%22,2) goruldi (Tablo 3).

Genislemis spektrumlu beta laktamaz (GSBL) pozitif-
ligi E. coli izolatlarinda %48,1; K. pneumoniae izolat-

Gram pozitif ve Gram negatif bakterilerin yillara gére dagihmi [n (%)]

Gram negatif Gram pozitif Toplam
2018 132 (%28.8) 11 (%2.4) 143 (%31.2)
2019 115 (%25.1) 13 (%2.8) 128 (%27.9)
2020 166 (%36.3) 21 (%4.6) 187 (%40.9)
Toplam 413 (%90.2) 45 (%9.8) 458 (%100)
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Tablo 2 izole edilen etkenlerin yillara gére dagihm oranlari [n (%)]

Etkenler 2018 2019 2020 Toplam
A.baumannii 51 (%11.1) 58 (%12.7) 92 (%20.1) 201 (%43.9)
P.aeruginosa 36 (%7.8) 16 (%3.6) 17 (%3.7) 69 (%15.1)
K.pneumoniae 13 (%2.9) 16 (%3.6) 27 (%5.9) 56 (%12.4)
E.coli 4 (9%0.8) 7 (%1.5) 9 (%1.9) 20 (%4.2)
Diger 12 (%2.6) 3 (%0.6) 9 (%1.9) 24 (%5.1)
GNNFB 10 (%2.2) 14 (%3.2) 10 (%2.2) 34 (%7.6)
S.aureus 8 (%1.7) 9 (%1.9) 10 (%2.2) 27 (%5.9)
KNS 2 (%0.4) 2 (%0.4) 10 (%2.2) 14 (%3.1)
E.faecium 1 (%0.2) 2 (9%60.4) 1 (%0.2) 4 (%0.8)
H.influenza 5 (%1.1) - 2 (%0.4) 7 (%1.5)
M.catarrhalis 1 (%0.2) 1 (%0.2 - 2 (%0.4)
Toplam 143 (%31.2) 128 (%27.9) 187 (%40.8) 458 (%100)

Diger : Diger Enterobacterales GNNFB: Gram negatif nonfermenter basil

larinda %70,8 oranlarinda tespit edildi. Ayrica GSBL
pozitifligi olan E. coli ve K. pneumoniae izolatlarinda
bir tedavi secenegi olan karbapenemlere olan direng
sirasiyla % 12,1 ve % 32,3 oraninda bulundu.

Bu calismada gram pozitif etkenlerden %60 oraniyla
en sik S. aureus, ardindan %31,3 oraniyla KNS tespit
edildi. Calismamizda MRSA %20,7, metisiline direnc-
li KNS ise %76,9 oraninda tespit edildi. izole edilen
gram pozitif bakterilerin hicbirinde vankomisin, teikop-
lanin, linezolid direnci saptanmadi.

Tartisma

Hastaneler arasinda, hatta ayni hastanenin farkl bi-
rimlerinde enfeksiyonlara neden olan mikroorganiz-
malar ve antibiyotik duyarlilklari zaman icgerisinde
farklhiliklar gosterebilmektedir (5). Ulkemizde ve diin-
yada YBU’'deki enfeksiyonlarda etken mikroorganiz-
ma ve bu etkenlerin antibiyotik duyarliliklarini deger-
lendiren bir¢ok ¢alisma bulunmaktadir.

Zer ve ark’lari 2001 yilinda, Ozden ve ark’lari 2003
yilinda YBU’deki hastalarin ETA 6rneklerini degerlen-
dirdikleri calismalarinda en sik izole edilen mikroor-
ganizmalarin gram negatif bakteriler oldugunu, gram
negatif bakteriler arasinda ise en sik izole edilen tir-
lerin %32 oraniyla P. aeruginosa, %15,6 oraniyla A.
baumannii oldugunu bildirmislerdir (11,12). Colpan ve
ark'lari da YBU’lerde izole edilen A. baumannii'lerin

401

en sik olarak ETA'lardan izole edildigini bildirmislerdir
(13). Daha o6nceki yillarda yapilan ¢alismalara ben-
zer olarak, bizim calismamizda da ETA drneklerinden
en sik %43,9 orani ile A. baumannii, ardindan %15,1
orani ile P. aeruginosa olmak lizere gram negatif bak-
teriler izole edilmistir.

Gozltok ve ark’lari gram negatif bakterilerin birgogu-
nun antibiyotik direnclerinin ylksek oldugunu tespit
etmis, Ozellikle A. baumannii izolatlarinda artan an-
tibiyotik direncine dikkat ¢cekmislerdir. Arastirmacilar
A. baumannii'ye en dusuk direncin kolistine karsi
oldugunu ve bu antibiyotige diren¢ saptanmadigini
bildirmiglerdir (14). Calismamizda da izole edilen A.
baumannii’lerde kolistin disindaki antibiyotiklere ol-
dukca yuksek direng oranlari saptanmistir. Bizim ¢a-
hsmamizda da benzer olarak A. baumannii ve P. ae-
ruginosa i¢in en disik antibiyotik direnci kolistin igin
bulunmustur.

Coklu ilaca direncli mikroorganizmalarin tedavisine
yaklasimlarin zamanla degismesiyle birlikte bu konu-
da yapilan ¢alismalarda en dusuk antibiyotik direnci-
nin saptandigi mikroorganizmalar da yillar igerisinde
farkliliklar géstermistir. Ozden ve ark’lari en sik izole
ettikleri bakteriler olan A. baumannii ve P. aerugino-
sa'da en disik direncin sirasiyla imipenem ve mero-
penem antibiyotiklerine karsi; Zerve ark’lari P. aerugi-
nosa'da en dusuk direncin amikasin, A. baumannii’de
ise siprofloksasine karsi; Colpan A ve ark ve Cakir



oranlarinin yillara goére dagihmi (%)

Tablo 3

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

ETA drneklerinden izole edilen Gram negatif bakterilerin ¢esitli antibiyotiklere direng

Bakteriler Yil CAZ TZP GN IMP CiP AN SXT CL
2018 64.7 62.7 98 98 96 98 80.3 11.7
2019 74.4 60.3 96.5 98.2 100 89.6 86.2 12
A.baumanii(n=201)
2020 94.5 935 96.4 96.7 96.7 815 70.6 9.8
Top 77.8 72.2 96.9 97.6 97.5 90 79 11.2
2018 27.7 36.1 27.7 55.5 44.4 8.3 - 0
. 2019 25 43.7 18.7 75 68.7 6.2 - 0.6
P.aeruginosa(n=69)
2020 17.6 17.6 11.7 41.2 29.4 5.8 - 5.8
Top 23.4 325 194 57.2 47.5 6.7 - 2.1
2018 53.8 38.4 38.4 7.6 61.5 30.7 61.5 30.7
. 2019 75 56.2 43.7 SIAS 62.5 25 31.2 6.2
K.pneumoniae(n=56)
2020 70.3 66.6 22.2 51.8 62.9 14.7 33.3 29.6
Top 66.4 53.7 34.8 32.3 62.3 23.5 42 22.2
2018 25 25 0 0 0 0 25 0
) 2019 42.8 57.1 285 14.2 28.5 14.2 57.1 0
E.coli(n=20)
2020 22.2 33.3 0 22.2 66.6 0 66.6 0
Top 30 38.5 9.5 12.1 31.7 4.7 49.6 0
2018 158 0 30.7 7.6 15.3 7.6 15.3 0
] 2019 33.3 0 0 0 0 0 0 0
Diger(n=24)
2020 24.4 24.4 24.4 46.7 11.1 24.4 0
Top 24.3 8.1 18.4 25 20.6 6.2 13.2 0
2018 88.8 285 29.6 29.6 44 .4 44.4 11.1 11.1
2019 64.2 0.7 21 0.7 40.9 21.4 21.4 8.3
GNNFB(n=34)
2020 52 10 10 10 8 10 10 0
Top 68.3 13.1 20.2 13.4 311 25.3 14.2 6.5

* CAZ: Seftazidim, TZP: Piperasilin-Tazobaktam, GN: Gentamisin, IMP: imipenem, CIP: Siprofloksasin, AN: Amikasin,
SXT: Trimetoprim Sulfametoksazol, CL: Kolistin Diger : Diger Enterobacterales GNNFB: Gram negatif nonfermenter basil

Edis ve arK’lari ise A. baumannii’lere en dusuk diren-
cin sirasiyla %42 ve %65 oraniyla imipeneme karsi
tespit edildigini bildirmislerdir (11,15). Calismamizda
ise en sik izole edilen etkenler benzer olmakla birlik-
te antibiyotik duyarhhk durumlari degerlendirildiginde
A. baumannii izolatlarinda karbapenem grubu anti-
biyotiklere karsi %97,6 gibi ¢cok yuksek diren¢ orani
bulundugu, dahasi P. aeruginosa izolatlarinda da en
yuksek direng oraninin karbapenemlere karsi oldugu
tespit edilmistir. Zer ve ark 2001 yilinda P. aerugino-
sa'da imipenem direncini %30, A. baumannii'de %20
olarak; Kiremitci ve ark 2003 yilinda P. aeruginosa’da

%48 ve A. baumannii’de %59,7 olarak tespit etmis-
lerdir (11,17). Gozutok ve ark’lari ise 2013 yilinda
yaptiklari ¢calismalarinda imipenem direncini A. bau-
mannii suslarinda %96,6 olarak bildirmislerdir (14).
Hastanemizin YBU’lerinde yatmakta olan hastalardan
izole edilen etkenlerin ve antibiyotik duyarliliklarinin
arastirnildigi 2005 yilinda yapilan calismada ise giincel
galismamizin verilerine benzer sekilde ETA 6rnekle-
rinde en sik A. baumannii ve ikinci sirada P. aerugi-
nosa izole edilmis olmakla birlikte bu bakterilerin anti-
biyotik duyarllik durumlarinin giincel durumdan farkl
oldugu gorilmektedir. 2005 yilinda A. Baumannii ve
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P. aeruginosa izolatlarinda imipeneme direng orani
sirasiyla %64,3 ve %32,4 iken glincel bulgularimiza
baktigimizda A. baumannii'de imipenem direncinin
%97,6'ya, P. aeruginosa’'da ise %57,2'ye ¢ikmis oldu-
gu gorulmektedir (18). Bu bulgular hastanemizde izo-
le edilen enfeksiyon etkenlerinin duyarlilik profillerinin
takibinin énemini géstermektedir.

Gram negatif bakterilerde GSBL pozitifligi giderek art-
maktadir. Ok ve ark'larinin ¢alismalarinda E. coli'de
%33, K. pneumoniae’de %62 oraninda GSBL pozitifli-
gi bulunurken; Goktas ve ark’lari yaptiklari calismada
E. colide %70, K. pneumoniae’de %93,7 oraninda
GSBL pozitifligi tespit etmislerdir (3,16). Gozutok ve
ark‘lari yaptiklari ¢calismada GSBL pozitifligini E. coli
izolatlarinda %82,7, K. pneumoniae’'de ise %83,3;
Gunseren ve ark’larl E. coli'de %70, K. pneumoniae
%93,7 oraninda tespit etmislerdir (14,19). Calisma-
mizda da GSBL oranlari E. coli i¢cin %44,8, K. pneu-
moniae i¢in %69 oraniyla diger calismalarla benzer
bulunmustur. GSBL pozitifligi olan E. coli ve K. pneu-
moniae suslarinda ayrica ¢oklu direngli gram negatif-
ler icin bir tedavi se¢enegi olan karbapenemlere olan
direng giderek artmaktadir. Gozitok ve ark E. coli ve
K. pneumoniae’de imipenem direncini sirasiyla %6,6
ve %16,6 olarak saptamislardir (14). Calismamizda
E. coli ve K. pneumoniae i¢in imipenem direncini si-
rasiyla %12,1 ve %32,3 ile daha 6nce yapilan calis-
malardan ve hastanemizin 2005 yihl verilerinden (E.
coli (%3,8); K. pneumoniae (%5,7)) ¢ok daha yiksek
bulundugu gorulmustir (18).

Ozden ve ark'larn S. aureus ve KNS'de metisilin direnci-
ni sirasiyla %69,8 ve %84,8; Kiremitci ve ark’lari %81,7
ve %88,4; Goktas ve ark'lari ise %90,3 ve %81,8 ola-
rak bulmuslardir (3,17). Caylan ve ark’lari izole edilen
stafilokok izolatlarinda metisilin direncini %74, Kicuk-
bayrak ve ark'lar ise %57,2 olarak tespit etmislerdir
(20,21). Calismamizda S. aureus i¢in metisilin direnci
%20,7, KNS'de %77,7 oranlariyla saptanmis olup, ya-
pilan benzer calismalarla uyumlu bulunmustur.

Sonug

YBU’lerinde yatan hastalarda gelisen enfeksiyonlarin
belirgin 6zelligi siklikla direngli patojenlerin etken ol-
masidir ve bu etkenlerin tedavilerinin gii¢ oldugudur.
Coklu ilaca direncli mikroorganizmalarla enfeksiyon
gelistiginde hastalarin mimkin oldugunca izole edil-
mesi, enfeksiyon kontrol énlemlerinin 6din verilme-
den uygulanmasi ve yogun bakim personeline egi-
timlerin diizenli olarak verilmesi direngle micadelede
fayda saglayabilir. YBU’lerinde saptanan etkenlerin
antimikrobiyal direnc profilleri diizenli olarak izlenmeli
ve tedavi protokolleri bu dogrultuda gtincellenmelidir.

403

Endotrakeal Aspiratlarda Antibiyotik Direng Orani

Enfeksiyona neden olan etkenin tanimlanmasi, anti-
biyotik diren¢ profilinin belirlenmesi antibiyotik seci-
mine yon verecek ve YBU'deki uygunsuz antibiyotik
kullaniminin 6ndine gegilmesine ve direng oranlarini
azaltmaya katki sa§layacaktir. Her mikrobiyoloji labo-
ratuvarinin kendi YBU'lerinden izole edilen mikroor-
ganizmalari ve bunlarin antimikrobiyal diren¢ pater-
nlerini belirli araliklarla saptamasinin ve bu verilerin
klinisyenlerle paylasiimasinin uygun ampirik tedavi
secimlerinin belirlenmesinde ve hastane enfeksiyon-
larinin kontroliinde etkili bir yaklasim olacagi goz
ondnde bulundurulmalidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Cahismalar Etik Kurulundan 01.04.2022
tarihi 08/100 karar numarasi ile etik kurul onayi alin-
mistir ve calisma Helsinki Deklarasyonu'na uygun
olarak yuratalmastar.

Bilgilendirilmis Onam
Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi igin yazili izin alinmistir.
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Oz

Amacg

Bu calisma, hastane calisanlarinda, pandemi done-
minde yogun is temposu ile uyku kalitesi arasindaki
iliskinin arastiriimasi amaciyla yapildi.

Gerecg ve Yontem

Kesitsel tipteki arastirmamiza hastanede ¢alisan sag-
ik calisanlari dahil edildi. Veriler hastanede pandemi
surecinde aktif olarak gorev alan personele; Tanitici
Anket Formu, Pandemi Degerlendirme Anketi ve Pit-
tsburg Uyku Kalitesi indeksi kullanilarak elde edildi.
Verilerin degerlendiriimesinde; tanimlayici istatistik,
ki-kare, korelasyon, t testi ve tek yonlu varyans analizi
(ANOVA) kullanildt.

Bulgular

Calismamiza hemsire, saglik teknisyeni, doktor, idari
personel ve temizlik personelinden olusan toplam 103
saglik calisani (Erkek: 36 (%35), Kadin: 67 (%65)) ka-
tildi. Calisanlarin gérev stresi ortalamasi 14,12+9,73
yil olarak saptandi. Saglk profesyonellerinin viicut
kitle indeksi (VKI) erkek: 26,33+3,13 kg/m2, kadin:
24,07+3,70 kg/m2 olarak bulundu. Calismamiza ka-
tilan saglik profesyonellerinin cogunlugu cerrahi Bo-

[imde (25 (%24,3)), yogun Bakimda (19 (%18,4), acil
serviste (15 (%14,6)) ve idari kisimda (13 (%12,6)) ca-
lismaktaydi. Geri kalanlari laboratuvarda (9 (%8,7)),
COVID-19 polikliniginde (7 (%6,8)), ve diyalizde (5
(%4,9)) calismaktaydi. Pandemi 6ncesi uyku bozuk-
lugu ve buna bagl olarak ila¢ kullanim orani disuktd.
Pandemi surecinde; saglik profesyonellerinde Hem-
sire ve Temizlik Personeli arasinda istatistiksel olarak
anlamli farklihk vardi ve PUKI puanlari Hemsirelerde
yuksek bulundu (p=0,002).

Sonug

Pandemi doneminde hastane calisanlarinda uyku
kalitesinin artan is yukd ile beraber azaldigi ve artan
kaygi duizeyleri ile beraber saglik ¢alisanlarinin yasa-
mini olumsuz etkiledigi saptandi.

Anahtar Kelimeler: Hastane, Pandemi dénemi, Sag-
lik ¢alisani, Uyku kalitesi, Yasam kalitesi

Abstract

Objective

This study was conducted to investigate the
relationship between intense work tempo and sleep
quality in hospital workers during the pandemic period.
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Material and Method

Healthcare workers working in the hospital were
included in our cross-sectional study. The data were
collected using the Introductory Questionnaire, the
Pandemic Evaluation Questionnaire and the Pittsburg
Sleep Quality Index of the personnel actively involved
in the pandemic process in the hospital. In the
evaluation of the data; descriptive statistics, chi-
square, correlation, t-test and ANOVA analysis were
performed.

Results

A total of 103 healthcare workers (Male: 36 (35%),
Female, 67 (65%)) including nurses, healthcare
technicians, doctors, administrative personnel
and cleaning personnel participated in our study.
The average tenure of the employees was
14.12+9.73 years. Body mass index (BMI) of health
professionals was found to be male: 26.33+3.13
kg/m2, female: 24.07+3.70 kg/m2. The majority of
health professionals participating in our study were
in the Surgery Department (25 (24.3%), Intensive
Care (19 (18.4%), Emergency Service (15 (14.6%))

Giris

Koronavirlis hastaligi (COVID-19, 2019-nCoV ola-
rak da bilinir), Aralik 2019'dan bu yana Cin'in Hubei
Eyaleti, Wuhan'da nedenleri bilinmeyen bir dizi akut
solunum yolu hastahgi olarak meydana geldi (1). Tur-
kiye'de ilk COVID-19 vakasi 11 Mart 2020'de gorul-
did. COVID-19'un kiuresel dlgekte 6nlenemez yayilimi
nedeniyle; DSO, COVID-19 salginini 11 Mart 2020'de
pandemi olarak tanimladi (2).

Mucadelede hizmetin 6n saflarinda yer alan saglik
profesyonellerinin, salginda kiresel olarak uygula-
nan saglik dnlemleri ve diizenlemeleri nedeniyle ola-
ganustu bir is yukiyle karsi karsiya kalmistir ve bu
da beraberinde bircok saglik sorununu da getirmistir.
Hic suphe yok ki, COVID-19 ile miicadele etmek igin
saglik calisanlarina ciddi anlamda yik binmistir. Bazi
saglik personeli, 6zellikle acil, solunum ve kritik bakim
bélimlerinde ¢alisanlar, uyku bozuklugu veya anksi-
yete ve depresyonla karsi karsiya kalabilmektedirler.

Uyku, beyin fonksiyonlari ve bir¢ok viicut sistemi tize-
rinde hayati bir etkiye sahiptir. Uyku diizenlemesi tize-
rine yapilan calismalar, iki farkli ve ayri ayri dizen-
lenmis slrecin var olabilecegini distindirmektedir:
homeostatik uyku-uyaniklik strec ve sirkadiyen ritim
tarafindan kontrol edilen sirkadiyen surec¢ (3,4). Mes-
leki faktorler bu iki mekanizma ile etkilesime girebilir,
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and Administrative Department (13 (12.6%) The rest
were working in the Laboratory (9 (8.7%), COVID-19
outpatient clinics (7 (6.8%)), Dialysis (5 (4.9%)).
Pre-pandemic sleep disorder and accordingly the
rate of drug use were found to be low. A significant
correlation was found between the PUKI score
and the frequency of sleep disturbance before the
pandemic (r2=0.579; p=0.001) and the consumption
of caffeinated beverages (r2=0.373; p=0.001). There
was a statistically significant difference between
nurses and cleaning staff in health professionals, and
PUKI scores were found to be high in nurses in the
pandemic term (p=0.002).

Conclusion

During the pandemic period, it was determined that
the sleep quality of the hospital staff decreased with
the increasing workload and negatively affected the
lives of the health workers with the increasing anxiety
levels.

Keywords: Healthcare worker, Hospital Quality of
life, Pandemic period, Sleep quality

uyku ihtiyaci oldugunda bile dinlenmeyi engelleyip ve
antisirkadiyen aktivite yoluyla biyoritmleri degistire-
bilir. Sonug olarak, is ile ilgili uyku bozukluklari ¢ok
yaygindir, saghk ve guvenlik tizerinde énemli kisa ve
uzun vadeli etkileri olabilir (5).

Uyku kalitesi saghgin énemli bir géstergesidir. Saghk
profesyonelleri icin iyi uyku kalitesi, sadece hastala-
r tedavi etmek icin daha iyi ¢alismalarina yardimci
olmakla kalmaz, ayni zamanda da kendileri icin opti-
mal bagisiklik fonksiyonunu korumalarina destek olur
(6). Bu nedenle uyku kalitesi saghgin énemli bir gos-
tergesidir. Ayrica psikolojik iyilik hali ve uyku bir¢ok
sosyo-kulturel faktorden etkilenmektedir (7). Ayrica
kaygl, bulasici hastaliklarin salginlari sirasinda saglhk
personelinin yasadigi yaygin bir olumsuz duygudur

).

Saglik profesyonellerinin stres ve kaygilari, hastalarla
dogrudan temas halinde olmasi hem is performansla-
rini hem de saglik durumlarini etkileyebilmekte ve ya-
sam kalitelerini dustrebilmektedir. Korku ve kaygi gibi
cesitli duygular problem ¢ézme performansini etkile-
yebilir. Saghk ¢alisanlarinda krize miidahale sirasinda
veya buna bagl olarak, zihinsel akil ylriitme ve soyut
disiinme yetenegini bozabilir, dikkat ve koordinasyon
eksikligine neden olabilir. Ayrica problem ¢ézme ye-
tenegindeki azalma, bireylerin ve toplum sagliginin
korunmasi ve yasanabilir kosullarin kolaylastiriimasi



icin verilen hizmetlerde verimliligin dismesine neden
olabilir (9,10).

Bu ¢alismada; saglik ¢alisanlarinin salgin déneminde
artan is yukune bagh olarak ve salgin dénemine has
bircok bireysel ve gevresel faktoriin de etkisiyle degi-
sen uyku kalitelerinin belirlenmesi amaclandi.

Gerecg ve Yontem

Calismamiz, Klinik Calismalar Sileyman Demirel
Universitesi Universitesi Klinik Arastirmalar Etik Kuru-
lu tarafindan onaylandi (10/08/2020, 15/224). Kesit-
sel tipteki arastirmamiza Antalya Finike Devlet Has-
tanesinde c¢alisan saglik profesyonelleri dahil edildi.
Katihmcilara anket uygulamasi éncesi bilgilendirme
yapildi. Calismaya katilmayi kabul eden saglik pro-
fesyonellerine; Tanitici Anket Formu, Pandemi De-
gerlendirme Anketi ve Pittsburg Uyku Kalitesi indeksi
(PUKI) online olarak uygulandi (10).

Ankette 12 adet demografik veri ve 33 adet Pande-
mi durumunu belirlemeye ydnelik bireysel ve cevre-
sel faktorleri sorgulamaya yonelik anket sorulari ile
PUKI uygulandi. Ankette coktan secmeli ve acik uclu
sorular kullanildi. Daha sonra veriler degerlendiriimek
Uzere SPPS programina aktarildi.

istatistiksel Analiz

Istatistiksel degerlendirmeler SPSS 22.0 windows
paket programinda; gruplarin tanimlayici istatistikleri

Tablo 1 Demografik veriler

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

ortalama, standart sapma (sd) ve ylizde seklinde de-
gerlendirilerek yapildi. istatistiksel analiz yapilmadan
once, uygun analiz yontemlerini belirlemek icin veri-
lerin normal dagilim gosterip gostermedikleri Shapi-
ro-Wilk testi ile degerlendirildi. incelenen 6zelliklerin
normal dagihm gosterdikleri saptandi. Normal dagilim
gosteren verilerde; gruplar arasi karsilastirmalar icin
parametrik testler (ANOVA, Ki-Kare, Korelasyon Ana-
lizi, t testi) yapildi. istatistiksel anlamlilik degderi %95
glven araliginda p<0,05 olarak alind1.

Bulgular

Calismamiza toplam 103 saglik calisani (Erkek: 36
(%35); Kadin: 67 (%65)) katilldi. Calismamiza kati-
lan saglk calisanlarinin demografik verilere ve bo-
limlere gore dagilimi, PUKI puanlari Tablo 1 ve 2'de
verildi. Saglk profesyonellerinin viicut kitle indeksi
(VKI) Erkek: 26,33+3,13 kg/m2, Kadin: 24,07+3,87
kg/m2 olarak bulundu. PUKIi puanlarina bakildiginda
Erkek: 6,65+4,13; Kadin: 7,03+4,49 olarak bulundu.
Calisanlarin goérev siresi ortalamasi 14,12+9,73 yil
olarak saptandi. Pandemi 6ncesi uyku bozuklugu ve
buna bagh olarak ilag kullanim orani disiik saptandi.
PUKI puani ile pandemi éncesi uyku bozuklugu ya-
sanmasi sikhgi (r2=0,579; p=0,001) ve kafeinli ice-
cek tuketimi arasinda anlamli korelasyon saptandi
(r2=0,373; p=0,001). PUKI ve gorev tiirii arasinda ne-
gatif anlamh korelasyon vardi (r2=-0,368; p=0,001).
PUKI ve damlacik / aerosolizasyona neden olan islem
(surunti alma, aspirasyon, bronkoskopi, entiibasyon

Degisken Sayi % PUKI

Erkek 36 35,0 6,65+4,13
Bayan 67 100,0 7,03+4,49
Doktor 2 1,9 60,00

Hemsire 65 63,1 8,05%4,45
Teknisyen 15 14,6 6,75%3,45
Temizlik personeli 21 20,4 3,89+3,17
Esi saglik personeli 23 22,3 7,35+4,98
Cocuk sahibi 72 69,9 7,16%4,60
Sigara Kullanimi (Her zaman) 20 19,4 7,27+4,92
Fiziksel rahatsizlik olanlar 24 23,3 8,61+5,04
Uyku hijyenini bilenler 58 56,3 5,86%4,13
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Birimlere gore calismaya katilan personel dagilimlari ve PUKIi Puanlar

Bolimler sayi () Yiizde (%) Uy';‘l“:r:"(‘:;ii::gfks
Acil 15 14,6 9,09+4,50
Yogun bakim 19 18,4 7,50+3,83
Cerrahi 25 24,3 8,00+4,54
Temizlik 3 2,9 2,50+2,12
Laboratuvar 9 8,7 5,83+2,13
idare 13 12,6 3,81+3,78
Covid poliklinik 7 6,8 6,33+3,88
Diyaliz 5 4,9 3,80£1,78
Servis 6,8 9,0045,53
Toplam 103 100,0

vb.) yapma arasinda istatistiksel olarak anlaml fark
vardi ve islemi yapanlarda PUKI puani yilksek bulun-
du (p=0,004). PUKI ve alkol kullanim sikhg arasinda
pozitif anlaml korelasyon vardi (r2=0,228; p=0,040).
PUKI ve fiziksel (Kalp ve damar hastaliklari, diyabet,
refli, metabolik bozukluklar vb.) ya da psikolojik (ank-
siyete, depresyon vb.) rahatsizli§i olanlar arasinda is-
tatistiksel olarak anlamli fark vardi ve fiziksel rahatsiz-
g olanlarda PUKI puani yiiksek bulundu (p=0,037).
Saglk profesyonellerinde; hemsire ve temizlik perso-
neli arasinda istatistiksel olarak anlamli farklilik var-
di ve PUKI puanlari hemsirelerde yilksek bulundu
(p=0,002). PUKI puanlari ile COVID-19 icin kendisine
test yapiimasina ihtiya¢ duyanlar arasinda istatistiksel
olarak anlamli fark vardi ve test yapilanlarda PUKI pu-
ani yuksek bulundu (p=0,001).

Tartisma

Hastane calisanlari arasinda idari ve teknik personel
dahil olmak Uzere uyku bozukluklari azimsanmaya-
cak siklikta gorilmektedir. %21'den baslayip %65’'e
varan oranlarda degisen siklikta gorilen arastirma
sonugclari da uyku bozuklugunun yayginligi konusun-
da yeni arastirmalarla oranlarin daha iyi tespit edil-
mesi ihtiyacini ortaya koymustur. Mevcut COVID-19
pandemisi ile birlikte ortaya cikan yiksek stres sevi-
yeleri, yogun is yuku, yuksek enfeksiyon kapma riski,
koruyucu ekipmana ulasim gicligi ve yorgunluk gibi
etkenlerle, saglik ¢alisanlarinin ruh saghg: sorunlar
ve uyku agisindan gorilen sikintilarda artis gozlem-
lenmistir (12,13).
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Yiksek bulasicilik ve 6élim orani olan Covid-19 pan-
demisi déneminde, 6zellikle saglk ¢alisanlar arasin-
da anksiyete, uykusuzluk ve diger uyku bozukluklari
gibi ruh saghgi problemlerinin etkilerinin arastiriimasi
uzun vadede saghk calisanlarinin refah dizeylerini
yukseltmekle beraber ayni zamanda saglk ¢alisanla-
rinin pandeminin ilk savunma hattini olusturmalari ne-
deniyle pandemiyle miicadeleye buyik katkilar sag-
lamaktadir. Morali bozuk ve yorgun bir saglik ordusu
pandemiyle micadeleyi ciddi anlamda zora sokabilir
(14,15).

Biz de bu calismamizda kendine has sikintilarla pan-
demiyle miicadele eden bir ilge hastanesi diizeyinde
saglik calisanlarinin uyku kalitesini ve bunun psiko-
lojik duzeylerine etkisini arastirmayl amacladik. Bu
arastirmamizda acil serviste calisan ve salginla ilgili
direk temasli is yapanlarda PUKI puanlari yiiksek bu-
lundu.

Lai ve ark. Cin'deki 34 hastaneden 1257 saglik ca-
hsani ile COVID-19 hastalariyla ¢alisan saglk cali-
sanlarinin ruh saghgini degerlendirmek amaciyla bir
arastirma yapmislardir. Arastirmanin bulgulari, kati-
limcilarin %50,4 gibi Gnemli bir béliminin depresyon
belirtileri gosterdigini, %44,6'sinin anksiyete belirtileri,
%34'tinun uykusuzluk ve % 71.5'inin sikinti bildirdi-
gini gostermistir (16). Salginin ilk merkez tssu olan
Cin'de 1210 kisinin katihmiyla yapilan bir baska ca-
hsmada; katilimcilarin %53.8'i salginin psikolojik et-
kisini orta veya siddetli olarak degerlendirmisler. Orta
ve siddetli depresif belirtileri olanlarin oranini %16,5
ve orta ile siddetli anksiyete belirtileri olanlarin orani-



ni %28,8 olarak saptanmislardir (17). Calismamizda,
PUKI ile fiziksel ve psikolojik (anksiyete, depresyon
vb.) rahatsizligi olanlar arasinda Ustteki ¢alismalara
benzer bulgular saptandi. Bu da stres faktériin uyku
kalitesini etkiledigini gdsteren en énemli bulgudur ve
yonetiimesi gereken en bastaki sorunlardan birini
olusturmaktadir.

Wu ve ark. tarafindan sosyal platformlar araciligiyla
derlenen ve tamamlanan bir anketle Cin'in tim illerin-
de 2110 saglik personeli ve 2158 Universite dgrencisi
arasinda rastgele 6rnek anket arastirmasi yapilimis.
Cin'in tim eyaletlerinde saglik personelinin psikolojik
stresin tim maddelerinde Universite dgrencilerinden
onemli dlclide daha yiiksek puan aldigi ortaya ko-
yulmus (p<0,001). Wuhan'da saghk personeli, psi-
kolojik stresin tim maddelerinde Universite 6gren-
cilerinden dnemli dlgtide daha yuksek puan almistir
(p<0.001). Saghk personeli icin, Wuhan bdlgesindeki
grupta, "tehlikede olma distincesi", "Kendini hasta
etme olasiligi", "Aile enfeksiyonu hakkinda endise-
lenme", "Kotl uyku kalitesi”, parametrelerinde Wuhan
disindaki gruptan anlamh 6lgide daha yuksek puan
aldiklari saptanmistir (18). COVID-19 salgininin,
Wuhan'daki bir cocuk saglik merkezindeki saghk cali-
sanlarinin uyku kalitesi Gizerine etkisinin degerlendiril-
digi calismada; katilanlarin kendi basina cevapladigi
ankette, sosyo-demografik 6zellikler, COVID-19 salgi-
niyla ilgili faktorler ve PUKI olmak izere (i¢ boliim de-
gerlendirilmistir. Toplamda, PUKI skorlari >7 olan 123
katilimcidan 47'sinin (%38) uyku bozuklugu oldugu
belirlenmistir (19). COVID-19 salginin patlak verme-
si sirasinda, 6n saflardaki saghk calisanlari icin uyku
kalitesinin incelendigi baska bir ¢calismada; saglk c¢a-
hsanlarinin uyku bozukluklarini ve stres duzeylerini
degerlendirmek igin sosyodemografik bilgiler, PUKI
ve Algilanan Stres Olgegi (PSS) iceren cevrimigi bir
anket kullaniimis. Toplam 257 katihmcinin (129 6n
safta ve 128 diger bolumlerde) PUKI skorlari 7.0 + 3.3
bulunmustur. On safta calisanlar diger birimlerde cali-
sanlara gore karsilastirildiginda daha yiksek puan al-
mis ancak PUKI puanlarindaki farkhliklar istatistiksel
olarak anlamli bulunmamistir. Ayrica ¢calismada kadin
cinsiyeti ve profesyonel ge¢cmis, koti uyku kalitesi ve
stresin belirleyicileri olarak saptanmistir (20). Herrero
San Martin ve ark. yaptigi, katihmcilarin kendilerinin
cevapladigi bir ankette, dogrudan COVID-19 hasta-
larini tedavi eden saglik ¢alisanlar ve saglik hizmeti
disi calisanlar karsilastiriimistir. Calismayi 100 saghk
calisani ve 70 saglik disi calisan olmak tzere toplam
170 katilimcr tamamlamistir. Kendi bildirdikleri verile-
re gore; uykusuzluk, kdbus gérme, uyurgezerlik, uyku
terorii ve PUKI>6 saglik grubunda anlamli olarak daha
sik bulunmustur (21). Abbas ve ark.; Kuveyt'te saghk
calisanlari arasinda uyku kalitesini (SQ) degerlen-
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dirmek icin cevrimici bir anket kullanarak kesitsel bir
calisma yapmislardir. Calismada; COVID-19 ile iliskili
riskler (6rnegin, on saflarda olmak, sirtnti yapmak,
koruyucu ekipmanla ilgili memnuniyet ve ydnetim pro-
tokolleri) ve PUKI incelenmis olup PUKI puaninin 9.36
(x4.4) ve zayif uyku kalitesi prevalansinin %78.8 ol-
dugu bildirilmistir. COVID-19 déneminde 6n saflarda
calismak, koti uyku ile iliskilendirilmistir (%69,59'a
karsi %47,83, p=0,006) (22) . Wu ve ark. tarafindan
COVID-19 ile miicadelede 6n safta yer alan saglik
personelinin psikolojik ve uyku durumundaki degi-
sikliklerini anlamak ve saglik personeli i¢in psikolojik
stresi azaltmak ve uyku durumunu iyilestirmek igin
COVID-19 ile mucadelede 6n saflarda yer alan 120
saglik personeli arasinda anket calismasi yapilmistir.
On safta miicadele eden saglik calisanlarinin toplam
ortalama PUKI'si 16.07+3.761 olup, uyku kalitesinin
kotd oldugunu gostermislerdir. Bunlar arasinda orta
derecede uykusuzlugu olan katilimcilarin oraninin
%61,67'ye, siddetli uykusuzlugu olan katihmcilarin
oraninin ise %26,67'ye ulastigini ortaya koymuslardir
(23). Ferini-Strambi ve ark. saglik personeli arasinda
dusik uyku kalitesinin yaygin oldugunu ve deneyim-
leri bunun COVID-19 salgini sirasinda daha da artti-
gini desteklemektedir (24). Calismamizda bu verilerle
uyumludur. On safta calisanlarda kaygt, stres ve buna
bagh olarak PUKI puanlari yiiksek bulundu ve PUKI
puanlari 6n safta bulunarak 6zellikle acil servis, yogun
bakim ve covid servislerinde ¢alisanlarda anlamli ola-
rak yiksek bulundu. Bu durum 6n safta bulas riskinin
ylksek olmasi ve bununda bu personelde kendileri ve
yakinlari i¢in bir tehdit olusturmasi nedeniyle olusan
stres faktérinin neden oldugu séylenebilir.

Bozan ve ark. yaptiklari ¢alismada; saglik ¢alisanla-
rinin COVID-19 enfeksiyonu 6ncesi ve sonrasi uyku
parametrelerinin incelenmesini amagclamislardir. Ca-
ismaya COVID-19 ile enfekte olan ve tedavisi en
az 30 gun once tamamlanan saglik calisanlar dahil
edilerek, web tabanl bir kesitsel anket uygulanmistir.
Medyan PUKI skoru COVID-19'dan énceki seviye ile
karsilastinldiginda, COVID-19'dan sonra 6nemli 6l-
clde arttigl saptanmistir. Subjektif uyku kalitesi, uyku
gecikmesi, uyku siresi, uyku etkinligi, uyku bozuklu-
gu, uyku ilaci kullanimi ve giindiiz islev bozuklugu icin
medyan puanlarindaki artislarin timi anlamli olarak
bulunmustur. Pandeminin sadece fiziksel saglig et-
kilemekle kalmadigi, ayni zamanda uyku bozukluk-
lari, depresyon ve travma sonrasi stres belirtileri gibi
ylksek diizeyde zihinsel saglik sorunlarina da neden
oldugunu vurgulamislardir (25).

Bir baska calismada; COVID-19 hizmetlerinde c¢a-

hsan saglik calisanlarinin yasadigi kaygi dizeyini,
kayginin uyku kalitesi ve yasam kalitesine etkisini ve
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bu degiskenler ile saglk calisanlarinin problem ¢6z-
me becerileri arasindaki iliskinin arastinidigi, pandemi
hastanesi olarak hizmet veren iki saglik kurulusunda
gerceklestirilmistir. Calismaya COVID-19 poliklinikle-
rinde veya acil servislerde calisan 140 saghk profes-
yoneli katilmistir. Katimcilarin depresyon puanlari ile
PUKI puanlari arasinda pozitif korelasyon saptamis-
lardir. Hemsirelerin PUKI puanlari, doktor ve perso-
nelden istatistiksel olarak daha yiksek bulunmustur
(26). Bu durum birgok tani ve tedavi uygulamalarinda
direk hastayla temasta bulunan Hemsirelerde stres
nedeni ile uyku kalitesin, bozulmasini aciklamaktadir.
Bilgi ve ark., COVID-19 pandemisi déneminde cali-
san hemsirelerin stres dizeylerini ve uyku kalitelerini
degerlendirmek amaciyla bir il merkezindeki pandemi
hastanesinde calisan 316 hemsirede kesitsel ¢alisma
yapmislardir. Hemsirelerin ortalama PUKI puani ile
algilanan ortalama stres puani arasinda pozitif, orta
duizeyde anlamh bir iliski bulunmustur (27).

Suleyman Demirel Universitesi yogun Yogun Bakim
Unitesi ve pandemi servislerinde aktif olarak calisan
tim saglk calisanlarina yonelik yapilan Beck Anksi-
yete Olcegi ve Algilanan Stres Olgedi anket calisma-
sinda; cinsiyet ve meslek grubu arasinda istatistiksel
anlamlihk saptanmazken, calisilan birimin servis ol-
masi ve calisma yili 3 yildan az olmasi durumlarin-
da hesaplanan her 2 6l¢gegin skorlari anlamli yiksek
saptandi. Sonug¢ Bu bulgular, saglik calisanlarinda
devam eden psikolojik sikintinin uzun vadeli zihinsel
ve fiziksel saglk uzerindeki olumsuz etkisini azalt-
mak i¢cin midahalelerin gelistirilmesi ve uygulanmasi
konusunda bilgi vermektedir (28). Bu yapilan calis-
malarda (25-28) llkemizde saglik profesyonellerinin
stres ve kaygi dizeylerinin yiksek olmasi, bununla
iliskili olarak PUKI puanlarinin yilksek bulundugu ve
uyku kalitelerinin disik oldugu saptanmistir. Calis-
mamizda benzer bulgular icermektedir ve 6zellikle
COVID-19 ligkili birimlerde c¢alisan saghk profesyo-
nellerinde bu durum daha dramatik bir hal almaktadir.
Sonugclarimiza gore anksiyete sebebiyle kendilerine
sikhikla Covid-19 testi yapilmasi ihtiyaci duyanlarda
PUKI degerlerini anlaml olarak fazla bulduk. Bu da
bu kisilerde uyku kalitesinin bozuldugunu goésterdi. Bir
ilce hastanesinde saglik ¢alisanlari tGzerinde yapilan
bu arastirmada ‘acil serviste ¢alisan’ ve ‘salginla ilgili
direk temasi olan is yapanlarda’ PUKIi puanlari yiik-
sek bulundu.

Sonug

Sonug olarak, COVID-19 ile miicadelede 6n saflarda
gorev alan saghk personelinde psikolojik belirtiler ve
uyku bozukluklari belirtileri vardir ve bunlar birbirini
etkilemektedir. COVID-19 salgini sirasinda 6n saflar-
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daki hemsire, acil gorevlileri gibi saglk calisanlarinda,
daha geri plandaki temizlik gorevlileri, idari memurlar
gibi saghk calisanlara gore daha fazla uyku bozuklu-
gu gelisti ve daha kotii uyku kalitesine sahip oldukla-
rini saptadik.

Vardiyali ¢alisanlara 6zellikle dikkat gosterilmelidir.
Hastaneler, acil durum yonetimi 6nlemlerini iyilestir-
meli, 6n saflardaki gorev alan saglik personeli icin
psikolojik danismanligi ve egzersiz midahalesini giic-
lendirmesi uyku kalitelerini ve zihinsel sagliklarinin iyi-
lestiriimesi konularinda farkh uygulamalar yapmalari
gerekmektedir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma Helsinki Deklarasyonuna uygun olarak yuri-
tilmustdr. Stleyman Demirel Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurulundan 10.08.2020
tarih ve 224 sayisi ile etik kurul onay alinmistir.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.
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Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Oz

Amagc

Uroloji kilavuzlarinda 10-20 mm arasi alt pol tas-
larinda Ozellikle ekstrakorporal sok dalga litotripsi
(SWL)'nin basarisiz oldugu veya SWL'nin uygun ol-
madigi durumlarda endourolojik tedaviler olan perku-
tan nefrolitotomi (PCNL) ve retrograd intrarenal cer-
rahi (RIRC) onerilmektedir. Bu calismada 10-20 mm
arasl alt pol taslarinda RIRC ile mini perkitan nefro-
litotomi (m-PCNL) uygulanan hastalarin sonuclarini
karsilastirdik.

Gerec¢ ve Yontem

2020 ile 2022 yillar1 arasinda 10-20 mm arasi alt pol
bobrek tasi nedeniyle endoiirolojik tedavi (RIRC veya
m-PCNL) uygulanan 116’si RIRC, 71'i m-PCNL olan
toplam 187 hastanin dosyalari retrospektif olarak in-
celendi. Preoperatif yanhliklari dnlemek icin 1:1 orani

temel alinarak egilim skoru eslestirmesi (propensity
score-match) uygulandi. Analiz sonucuna gére RIRC
uygulanan 65 hasta ve m-PCNL uygulanan 65 hasta
calismaya dahil edildi. iki grup arasinda intraoperatif
(operasyon siresi, floroskopi siresi) ve postoperatif
bulgular (hastane yatis slresi, hematokrit disusu,
tassizlik oranlari ve komplikasyonlar) karsilastiril-
di. Operasyon sonrasi 4 mm veya daha blylk tas
saptanmasi klinik anlaml rezidii olarak tanimlandi.
Komplikasyonlar Clavien skorlama sistemine gére ve
intraoperatif-postoperatif olarak siniflandirildi.

Bulgular

Her iki grup, demografik 6zellikler (yas, cinsiyet, vi-
cut kitle indeksi), radyografik tas karakteristikleri (tas
boyutu, tas lateralitesi, tas opasitesi, ve tas dansitesi)
acisindan karsilastirildiginda istatistiksel olarak an-
lamli fark gbézlenmedi. Operasyon siresi, floroskopi
siresi, hastane yatis siresi acisindan gruplar karsi-
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lastirildiinda, RIRC grubunda bu siireler istatistiksel
olarak anlaml derecede daha kisaydi (p<0.001). Ay-
rica RIRC grubunda hematokrit miktarindaki diisis
m-PCNL grubuna gore istatistiksel olarak anlamli
derecede daha azdi (p<0.001). Postoperatif tassizlik
oranlari ile intraoperatif ve postoperatif komplikasyon
oranlarina bakildiginda her iki gruptaki sonuclarin
benzer oldugu goralda.

Sonug¢

RIRC operasyonu 10-20 mm arasi alt pol bébrek tas-
larinda m-PCNL operasyonu ile benzer tassizlik ve
komplikasyon oranlarina sahip olan etkili ve basaril
bir endotirolojik tedavi alternatifidir. Bununla birlikte
RIRC operasyonunun m-PCNL operasyonuna gore
daha kisa operasyon, floroskopi ve hastane yatis su-
relerine sahip olmasi ile daha az kan kaybina neden
olmasi daha guvenilir sekilde uygulanabilecegini gos-
termektedir.

Anahtar Kelimeler: Bobrek Tasi, Mini Perkutan
Nefrolitotomi, Retrograd Intrarenal Cerrahi

Abstract

Objective

In urology guidelines, endourological treatments
such as percutaneous nephrolithotomy (PCNL)
and retrograde intrarenal surgery (RIRS) are
recommended for lower pole stones with a diameter of
10-20 mm, especially in cases where extracorporeal
shock wave lithotripsy (SWL) fails or SWL is not
appropriate. In this study, we compared the results of
patients who underwent RIRS and mini percutaneous
nephrolithotomy (m-PCNL) for lower pole stones with
a diameter of 10-20 mm.

Material and Method

The data of 187 patients (116 RIRS, 71 m-PCNL)
who underwent endourological treatment (RIRS or
m-PCNL) for 10-20 mm lower pole kidney stones
between 2020 and 2022 were retrospectively
analyzed. To avoid preoperative biases, propensity

Giris

Nefrolitiazis yaygin bir trolojik hastaliktir ve énemli bir
ekonomik yik ile tim yas gruplarini kapsayan 6nemli
bir morbidite nedenidir (1). En yaygin olani orta bi-
yuklukteki (10-20 mm) bébrek taslaridir ve halen orta
biyuklikteki (10-20 mm) alt pol bébrek taslari icin en
iyi tedavi secenegdinin hangisi oldugu buyuk bir tartis-
ma konusudur (1-3). Tas boyutu, yeri, yogunlugu ve
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score-matching was applied based on a 1:1 ratio.
According to the results of the analysis, 65 patients
who underwent RIRS and 65 patients who underwent
m-PCNL were included in the study. Intraoperative
(operation time, fluoroscopy time) and postoperative
findings (hospitalization time, drop in hematocrit,
stone-free rates, and complications) were compared
between the two groups. Postoperative stone
detection of 4 mm or larger was defined as clinically
significant residue. Complications were classified
according to the Clavien scoring system and as
intraoperative-postoperative.

Results

When the two groups were compared in terms of
demographic characteristics (age, gender, body
mass index) and radiographic stone characteristics
(stone size, stone laterality, stone opacity, and stone
density), no statistically significant difference was
observed. When the groups were compared in terms
of operation time, fluoroscopy time and hospitalization
time, these periods were statistically significantly
shorter in the RIRS group (p<0.001). In addition, the
decrease in the amount of hematocrit in the RIRS
group was significantly less than in the m-PCNL group
(p<0.001). When the postoperative stone-free rates
and intraoperative and postoperative complication
rates were examined, it was seen that the results in
both groups were similar.

Conclusion

RIRS operation is an effective and successful
endourological treatment alternative with stone-
free rates and complication rates similar to m-PCNL
operation in lower pole kidney stones between 10-20
mm. However, the fact that the RIRS operation has
shorter operation, fluoroscopy and hospitalization
times compared to the m-PCNL operation and causes
less blood loss shows that it can be applied more
reliably.

Keywords: Kidney Stone, Mini Percutaneous
Nephrolithotomy, Retrograde Intrarenal Surgery

kaliks anatomisi gibi ¢esitli faktdrlere bagh olarak alt
pol bobrek taslarinin tedavisi belirlenmektedir (1-3).
Guncel Avrupa Uroloji Dernegi (EAU) Urolitiyazis Ki-
lavuzlarinda, 10-20 mm alt pol bébrek tasi olan hasta-
lar icin ekstrakorporeal sok dalga litotripsi (SWL) icin
olumsuz faktorler oldugunda, perkitan nefrolitotomi
(PCNL) ve retrograd intrarenal cerrahi (RIRC) 6neri-
len tedavi secenekleridir (4).



Ekstrakorporeal sok dalga litotripsi (SWL), bdbrek
taslarini tedavi etmek icin en az invaziv tedavi yon-
temidir; ancak, alt pol bdbrek taslarinin tedavisinde
en az etkili olan tedavidir (5). Bununla birlikte PCNL
ve RIRC gibi endoskopik prosediirler daha yiiksek
tassizlik ve daha disik yeniden tedavi gereksini-
mi oranlari ile bobrek tasi tedavisi icin tercih edilen
yontemler olsa da (5,6) minyatiirize PCNL(m-PCNL)
bébrek taslarinin tedavisi icin nispeten yeni bir yon-
temdir ve PCNL'nin invaziv dezavantajlarinin tstesin-
den gelmek icin gelistiriimistir. Perkitan erisim kilifi
boyutu m-PCNL <22 F olarak tanimlanmaktadir (4).
EAU Urolitiyazis Kilavuzlari Panelinin minyatiirize
PCNL'de erisim kilif boyutlarini degerlendiren siste-
matik incelemesinde daha kuguk aletlerin, dnemli 6l-
clde daha disik kan kaybiyla iliskili oldugu, ancak
operasyon sturesinin dnemli 6l¢tide daha uzun oldugu
gorilmas, bununla birlikte m-PCNL'nin en az standart
PCNL kadar etkili ve giivenli oldugu sonucuna varil-
mistir (7). Yeni nesil fleksibl Ureterorenoskoplar ile
RIRC, disiik hacimli bobrek taslari icin tercih edilen
bir tedavi secenegi olarak ortaya ¢ikmistir (8). Ancak
son yillarda, bu yaklasim, daha az komplikasyon ve
daha az morbidite nedeniyle biyik taslarin tedavisin-
de de onerilmektedir (9,10). RIRC, Uriner sistem tas
hastaliginin cerrahi tedavisinde hizla etkili ve givenli
bir tedavi yontemi haline gelmektedir (8). ki cerrahi
proseduriin, Uriner sistemi etkileyen farkli boyutlar-
daki taslarin tedavisi ile iligkili farkli avantajlari vardir
(5,6,9).

Alt kaliks taslarinin optimal tedavisi halen tartismalidir
ve Urologlar igin bir ikilemdir. Yayinlanan mevcut ka-
nitlarla, 10-20 mm'lik bébrek alt pol taslari icin hangi
tedavi modalitesinin en iyi se¢im olduguna dair kesin
bir 6neri yoktur (7). Bu ¢alismada, 10-20 mm alt pol
bobrek taslarinin tedavisi icin m-PCNL veya RIRC uy-
gulanan hastalarin basari ve komplikasyon oranlarini
karsilastirarak bu hastalar icin iki teknigin etkinligini
ve guvenligini degerlendirmeyi ve daha iyi segenegi
tanimlamay! amagladik. Sonuclarimizin, 10-20 mm
alt pol bobrek taslarinin tedavi seceneklerini belirle-
mede Urologlar i¢in bazi klinik kanitlar saglayabilece-
gini umuyoruz.

Gerecg ve Yontem

Ocak 2020 ile Mart 2022 tarihleri arasinda 10-20 mm
aras! alt pol bobrek tasi nedeniyle endourolojik te-
davi (RIRC veya m-PCNL) uygulanan 122’si RIRC,
74’ m-PCNL olan 196 hastanin dosyalari retrospektif
olarak incelendi. Calisma 6ncesi yerel etik kurul ka-
rari alinmis olup (protokol no:2022/152), arastirma
boyunca Helsinki Bildirgesi kurallarina uyulmustur.
Calismadan gebe, kronik bdbrek yetmezIigi, kanama
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diyatezi bulunan, verileri eksik olan ve 18 yas alti has-
talar dislandi. Toplamda 116’si RIRC, 71'i m-PCNL
yapilan 187 hasta calismaya dahil edildi.

Hastalarin preoperatif demografik verileri, laboratuvar
bulgulari, idrar kltird sonuglari, bilgisayarli tomogra-
fi sonuclar kaydedildi. Hastalarin tamami tas proto-
kol bilgisayarli tomografileri (BT) gortldikten sonra
operasyona alindi. Tas boyutu tasin en uzun aksinin
BT'de 6lgulmesiyle hesaplandi. idrar kiiltiiriinde tre-
me olan hastalara uygun antibiyotik recete edilerek,
idrar kltar0 steril hale geldikten sonra operasyon ya-
pildi. intaoperatif (operasyon siiresi, floroskopi siire-
si) ve postoperatif (hospitalizasyon siresi, hematokrit
dusuisu, tassizlik oranlari ve komlikasyonlar) kayde-
dildi. Operasyon sonrasi 4 mm veya daha buyuk tas
saptanmasi klinik anlaml rezidi olarak tanimlandi.
Komplikasyonlar Clavien skorlama sistemine goére
ve intraoperatif — postoperatif olarak siniflandirildi.
Tim ameliyatlar minimal invaziv cerrahi (RIRC ve
m-PCNL) tecriibesi olan iki cerrah tarafindan yapildi.

Cerrahi Teknikler

Retrograd intrarenal Cerrahi (RIRC)

Genel anestezi veya spinal anestezi altinda litotomi
pozisyonunda Uretere semirijid treterorenoskop ile ki-
lavuz tel yerlestirildi. Ardindan floroskopi altinda 11/13
veya 9/11 Fr Ureteral erisim kilifi yerlestirildi. Dar yada
ureteral erisim kilifi yerlestirlemeyen hastalara 4.8 F
double J stent yerlestirildi ve prosedr bir sonraki asa-
maya birakildi. Ureter erisim kilifi icinden tasa fleksibl
Ureterorenoskop (Storz Flex X2) ile ulasilarak, holmi-
um lazer litotriptor ile tas fragmantasyonu yapildi. Tas
parcalanmasi sirasinda, akis, net gorisin yani sira
tasin asir hareketini koruyacak sekilde ayarlandi. La-
zer litotripsi ayarlari tas yogunluguna ve tas boyutuna
bagll olarak dedgistirildi. Ameliyat sonrasi stentleme
endikasyonlari arasinda enfeksiyon varligi, pelvikali-
siyel sistem hasari, giris kilifina bagh treterik muko-
zal hasar, ameliyat 6ncesi bobrek yetmezligi, tek bir
bdbrek Unitesi, uzun ameliyat stiresi yer aldi. Ameliyat
slresi anestezi sonrasi hastanin litotomi pozizyonuna
alinmasi ve cerrahi sonrasi supin pozisyona alinmasi
arasindaki sure olarak hesaplandi. Tassizlik deger-
lendirmesi postoperatif 1.giin ve taburculuk sonrasi
10.giinde direkt Uriner sistem grafisi ve Uriner sistem
ultrasonografisi ile degerlendirildi.

Mini-Perkiitan Nefrolitotomi (m-PNL)

Genel anesteziyi takiben hasta litotomi pozisyonuna
alindi. Sistoskopi esliginde tas olan bdbrek tarafina 6
French (F) ureter kateteri yerlestirildi. Ureter kateteri
foley sondaya tespit edildi ve hasta prone pozisyona
alindi. Floroskopi altinda Ureter kateteri yardimiyla
opak madde verilerek bébrek kaliksiyel sistemi go-
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rinttlendi. Bobregin hedeflenen kaliks sistemine 18
gauge igne ile giris saglandi. Bobregin giris yapilan
kaliksi, amplatz dilatatérler yardimi ile 16 F'e kadar
sirali olarak dilate edildi. Nefroskopla kalisiyel sisteme
girildi. Taslar, holmium lazer litotriptdr yardimiyla par-
¢alandi. Forceps ve yikama yolu ile rezidi taslar disa-
ri alindi. Cerrah tercihine gére sadece 4.8 F double J
stent veya 10 F nefrostomi kateteri yerlestirildi. Cerra-
hi stire litotomi pozisyonu verilmesi ve supin pozisyo-
na alinmasi arasinda gecen sire olarak hesaplandi.
Tassizlik degerlendirmesi postoperatif 1.glin ve tabur-
culuk sonrasi 10.glinde direkt Griner sistem grafisi ve
Uriner sistem ultrasonografisi ile degerlendirildi.

istatistiksel Analiz

Kategorik degiskenler i¢in sayi ve yizde (n,%), su-
rekli degiskenler icin verilerin dagilimina gore ortala-
mazstandart sapma, medyan (¢ceyrekler arasi uzak-
lik) olarak sunuldu. Normal dagilim degerlendirilmesi
Shapiro-Wilk testi ile yapildi. Kategorik degiskenlerin
gruplar arasindaki degerlendiriimesi ki-kare testi, si-
rekli degiskenler icinse Student t-testi veya Mann-W-
hitney u testi kullanildi. Potansiyel yanlihgi azaltmak
ve karsilastirilabilir gruplara ulasmak i¢in bire bir egi-
lim puani eslestirme analizi yapildi. istatistiksel deger-
lendirmeler SPSS yazilim paketi (Statistical Package
for Social Sciences for Windows slriim 22 yazilimi)
ve R programi (Windows igin sirim 2.15.2) kullani-
larak yapildi. Bu programlari birlestirmek ve gercek-
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lestirmek icin SPSS menusinde 6zel bir uygulama
saglayan, gelistirici tabanli bir yazilim olan propensity
score match analizi kullanildi (11). P degerinin <0.05
olmasi istatistiksel anlamlilik olarak kabul edildi.

Bulgular

Verilere uygulanan egilim puani eslestirmesi sonrasi
her iki grupta 65 hasta ¢alismaya alindi. Calismaya
dahil edilen hastalarin RIRC grubunda yas ortala-
masi 39,1+12,9 yil, m-PCNL grubunda ise 39,2+11,7
yil idi (p=0.966). RIRC grubunda bébrekteki taglarin
39'u (%60) sol bobrekte, 26's1 (%40) sag bobrekte
idi. m-PCNL grubundaki hastalarin 37’sinde (%56,9)
tas sol bobrekte, 23'Unde (%43,1) sag bobrekte idi.
Ortalama tas boyutu RIRC grubunda 15,4+2,4 mm,
m-PCNL grubunda 15,6+2,3 mm olarak 0&lguldi
(p=0.634). Hastalarin preoperatif verileri ve gruplar
arasindaki dagilimi tablo 1'de 6zetlenmistir.

intraoperatif veriler gruplar arasinda kiyaslandiginda;
operasyon suresi, floroskopi siresi, hospitalizasyon
siresi, hematokrit diisiisti gibi bulgular RIRC grubun-
da istatistiksel olarak anlaml derecede dusuk olarak
saptandi ( her biri icin, p<0.001). RIRC grubunda 57
(%87,7) hastada tam tassizlik saptanir iken, m-PCNL
grubunda 59 (%90,8) hastada tam tassizlik saptandi
(p=0.571). intraoperatif bulgular ve gruplar arasinda-
ki karsilastirma tablo 2'de sunulmustur.

Demografik dzellikler ve radyografik tas karakteristikleri

RIiRC grup (n=65) m-PCNL grup (n=65) p degeri

Yas (Y1l, ortalama+SD) 39.1+12.9 39.2+11.7 0.966
Cinsiyet (Kadin/Erkek) 37/28 40/25 0.592
VKi(kg/m2, ortalama+SD) 28.0£3.2 27.4+3.4 0.714
Tas Boyutu (mm, ortalamazSD) 15.4+2.4 15.6+2.3 0.634
Tas Dansitesi (HU, ortalama+SD) 971+178 978+158 0.814
Tas Opasitesi 0.692

Opak (n,%) 41 (63.1) 44 (67.7)

Semi-opak (n,%) 16 (24.6) 12 (18.5)

Non-opak (n,%) 8 (12.3) 9 (13.8)
Tas Lateralitesi 0.722

Sol Bobrek (n,%) 39 (60) 37 (56.9)

Sag Bébrek (n,%) 26 (40) 28 (43.1)

RIRC: Retrograd intrarenal Cerrahi, m-PNL: Mini Perkiitan Nefrolitotomi, SD:Standart Deviasyon

VKi: Viicut Kitle indeksi, HU: Hounsfield Unit
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Tablo 2 Gruplar arasi intraoperatif ve postoperatif bulgularin karsilastiriimasi

RIRC grup (n=65) m-PCNL grup (n=65) p degeri

Operasyon Siiresi (Dakika, ortalama*SD) 42.5+7.3 64.3+11.9 <0.001
Floroskopi Siiresi (Dakika, ortalama+SD) 0.9+0.5 4.2+1.5 <0.001
Hematokrit Diisiuisu (gr/dl, ortalama+SD) 0.9+0.4 3.9+1.1 <0.001
Hastane Kalis Suresi (Giin, ortalama+SD) 1.0£0.1 2.240.6 <0.001
Tassizlik Orani 0.571

Tam Tassizlik (n, %) 57 (87.7) 59 (90.8)

Rezidiel tas (n, %) 8 (12.3) 6 (9.2)
Komplikasyonlar (Clavien Dindo siniflamasi) 0.818

Clavien 1 (n,%) 6 (9.2) 4(6.1)

Clavien 2 (n,%) 4(6.1) 6 (9.2)

Clavien 3a (n,%) 1(1.5) 1(1.5)

Clavien 3b (n,%) 0 1(1.5)

RIRC: Retrograd intrarenal Cerrahi, m-PNL: Mini Perkiitan Nefrolitotomi, SD:Standart Deviasyon

RIRC grubunda bir hastada tas yolu olusmasina bagh
olarak lokal anestezi altinda double J stent takilmasi
gerceklestirilmistir. m-PCNL grubunda ise bir hasta-
da arteriovendz fistll gelismesi Gizerine lokal anestezi
altinda anjioembolizasyon uygulanmis, bir hastada
genel anestezi altinda double J stent migrasyonu son-
rasi double J stent yerlestirilmistir. iki grup arasinda
komplikasyon sikligi yoninden istatistiksel anlamh
farkhlik saptanmamistir (p=0.818). Cerrahi sonrasi ilk
30 glin icinde gozlenen komplikasyonlar ve sikliklar
tablo 2'de sunulmustur.

Tartisma

Uriner sistem tas tedavisindeki giincel gelismeler,
endoskopik islemlerin hemen hemen her durumda
gerceklestiriimesine olanak saglamistir. Ancak alt pol
bébrek taslarinin tedavisi Urolojide halen zor noktalar-
dan biridir. Bébregin anatomik yapisi alt kaliks taslari-
nin atilmasi i¢in elverisli olmadigindan, alt pol bébrek
taslarinin tedavisinde SWL'nin etkinligini azaltmakta-
dir (5,12). PCNL ve RIRC, 2 cm'den kiiciik olan alt
pol taslarinin tedavisinde EAU kilavuzlar tarafindan
onerilen ve yaygin olarak kullanilan tedavilerdir (4).
Teknolojideki gelismelere ragmen, PCNL bir¢cok ciddi
komplikasyona neden olma potansiyeli olan invaziv
bir cerrahidir (13). Literatirde 2 cm'den kiigik bdbrek
taslar icin hangisinin daha uygun oldugunu belirle-
mek igin PCNL veya RIRC'yi SWL ile karsilastiran ca-
hsmalar olsa da, alt pol bobrek taslarinin tedavisinde

m-PCNL ve RIRC sonuglarini karsilastiran nispeten
az sayida calisma vardir (5,14).

Bu ¢alisma, 10-20 mm alt pol bobrek tasi olan hasta-
larda RIRC’nin m-PCNL'ye kiyasla daha kisa operas-
yon, floroskopi ve hastanede kalis siresine ek olarak
m-PCNL ile benzer tassizlik ve komplikasyon oranla-
rina sahip olan etkili ve basarili bir endourolojik tedavi
alternatifi oldugunu gostermektedir.

Son yillarda teknolojik gelismelerle birlikte cerrahi
deneyim ve uyumun artmasiyla RIRC’de bobrek tas-
larinin tedavisinde daha yiksek basari oranlari elde
edilmistir. Ginimuzde tasa dogal yoldan ulasmak ve
daha disiik morbidite ile ylksek basari oranina ulas-
mak RIRC'i yaygin olarak kullanilan ve énemli bir te-
davi yontemi haline getirmistir. Bu nedenle RIRC, 2
cm'den kigik taslarin tedavisinde rutin bir secenek
haline gelmistir. Son on yilda 2 cm'den kuguk alt pol
taslarinin tedavisi ile ilgili yapilan ¢alismalarin deger-
lendirildigi metaanalizlerde RIRC'nin tassizlik oran-
larinin %71,4-93,8 araliginda degistigi bildirilmistir
(5,14,15). Zhang ve ark. yaptiklari ultra-mini PCNL,
RIRC ve SWL tedavilerini karsilastirdiklari calismada
RIRC’nin 3.ay takibinde tassizlik oraninin %92 oldu-
gunu gostermislerdir (16). Ayrica Li ve ark. alt pol tas-
larinda m-PCNL ile RIRC tedavisini karsilastirdiklari
calismalarinda da RIRC'nin tassizlik oraninin 2.ay
takibinde %93,8 oldugunu bildirmislerdir (14). Buna
karsin mevcut calismamizda RIRC grubunda tam
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tassizlik oraninin %87,7 ile literatirdeki tassizlik oran
araligi ile uyumlu oldugunu gordik. Calismamizdaki
RIRC tassizlik oraninin yukaridaki iki calismaya gore
daha disik olmasini, tassizlik degerlendirmesinin
bu iki calismaya gore daha kisa bir siire olan 10. giin
takibinde yapilmis olmasindan kaynaklandigini disu-
niiyoruz. ikinci veya (ciincii ayda tassizlik degerlen-
dirmesi yapilmis olsaydi daha yiksek tassizlik orani
saptanabilirdi.

Standart PCNL yaklasimina gore komplikasyon oran-
lari disiik olan minyatiirize PCNL teknikleri, ayrica
daha kisa hastanede kalis ve maliyet avantajlari ile
RIRC kadar alt pol taslarinin tedavisinde ilgi odagi
haline gelmistir (17). Son yillarda yapilan calisma-
larda, 2 cm’den kicuk alt pol taslarinda m-PCNL'nin
tassizlik oranlari %79,6-95,1 arasinda degismektedir
(5,14,15). Akbulut ve ark. (18) alt pol taslarinda en-
doskopik cerrahi tedavi yontemlerini karsilastirdiklari
calismalarinda m-PCNL'de bobrek girisi icin 18 F'e
kadar dilatasyon yapip 18F amplatz kilif kullanmislar
ve %90,3 tassizlik orani bildirmislerdir. Ancak bizim
calismamizda m-PCNL'de bébrek girisi i¢in daha k-
¢uk bir cap olan 16 F'e kadar dilatasyon yapilip 16 F
amplatz kilif kullaniimistir ve daha yiiksek bir tagsizlik
orani (%90,8 ) tespit edilmistir.

En son calismalarda, 2 cm'den kuguk alt pol tasla-
ri olan hastalar i¢in hangisinin daha uygun oldugunu
belirlemek icin PCNL veya RIRC'yi, SWL ile karsilas-
tinlmistir (19,20). Bu calismalarda daha iyi tassizlik
orani ve daha az yardimci ve yeniden tedavi oranlari
ile PCNL ve RIRC’nin, SWL'den daha etkili oldugu
g6zlenirken bununla birlikte, PCNL ve m-PCNL'nin
daha fazla komplikasyon, daha uzun ameliyat sire-
si ve floroskopi suresi ile daha uzun hastanede kalis
suresine sahip oldugu gosterilmistir (19,20). Mevcut
calismamizda biz de bu c¢alismalar ile benzer sekil-
de m-PCNL yapilan hastalarin daha uzun ameliyat
suresi ve floroskopi siresi ile daha uzun hastanede
kalis suresine sahip oldugu gozlemledik. Ayrica her
iki tedavi yaklasiminda benzer komplikasyon oranlari
gozlemledik. Buna karsin yapilan bir meta-analizde
benzer komplikasyon oranlari, operasyon stireleri, flo-
roskopi sireleri ve hastanede kalis sureleri ile 10-20
mm alt pol bébrek taslarinin tedavisi icin her iki prose-
darin de guvenli oldugu belirtiimistir (21). Sonuglar-
daki bu heterojenlik, operasyon suresinin tanimindaki
farkliliklardan ve cerrahi protokoller arasindaki farkli-
liklardan kaynaklanabilir.

Basari orani, bobrek taslarinin tedavisinde operas-
yonel teknigin etkinligini temsil eden en kritik pa-
rametredir. Alt pol tasi olan hastalarda tas capini
siniflandirmadan m-PCNL ve RIRC tedavi basari-
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sinin degerlendirildigi bir meta-analiz ¢alismasinda
m-PCNL'de tassizlik oraninin daha yiksek oldugunu
bildirilmistir (22). Calismamizda ise bu meta-analizde-
ki yeterli ve uygun karsilastirmayi engelleyen hetero-
jenligin 6niine gegcmek i¢in sadece 10-20 mm boyut
araliginda alt pol taslarina sahip hastalar ¢alismaya
dahil edilip, RIRC ve m-PCNL'de basari oranlari kar-
silastinldiginda benzer tassizlik oranlari ile boyutla-
r 10-20 mm arasinda olan alt pol bobrek taslarinin
tedavisinde her iki endoskopik cerrahi yénteminin de
etkili oldugunu gosterdik.

Cesitli calismalarda m-PCNL basari orani 6l¢ilmis-
tir. Bununla birlikte, calisilan populasyonlarda ve
m-PCNL prosediir tanimlarinda énemli élgtde farklilik
vardir. Bu standart bir mini-PCNL taniminin olmayisi
ve calismalardaki farkli tanimlamalar mini-PCNL'nin
kilavuzlarda tercih edilen bir tedavi olarak dnerilmesi-
ni engellemistir. Su anda, ideal tedavi hala tartismal
olarak kabul edilmekte ve diinya capinda tartisiimak-
tadir. Bu nedenle, bu calismaya dayanarak, RIRC ile
karsilastirildiginda benzer basari oranlar ve esde-
ger givenligi nedeniyle bu hasta grubunda hem mi-
ni-PCNL hem de RIRC kullanimini énerebilecegimizi
disiniyoruz.

Calismamizin bazi kisitlamalari mevcuttu. Calisma-
mizda mutlak tassizhik degerlendirmesinde direkt
driner sistem grafisi ve Uriner sistem ultrasonografi-
si kullanildi. Bu yontemler radyasyon maruziyetini ve
maliyeti en aza indirmistir. Ancak, degerlendirmede
tas protokollii BT kullaniimasi daha dogru sonug ve-
rebilirdi. Bu calismanin bir baska sinirlamasi, cerrahi
proseddrlerin iki farkh cerrah tarafindan gerceklestiril-
mesi ve tassizlik degerlendirmesinin postoperatif 10.
ginde yapilmasiydi. Bu durumlar tedavilerin basari
oranlarinin sonuglarini etkilemis olabilir. Bununla bir-
likte, egilim eslestirmesinin hastalarin tim demografik
Ozellikler ve radyografik tas karakteristiklerini (Yas,
cinsiyet, vicut kitle indeksi, tas boyutu, tas dansitesi,
tas opasitesi, tas lateralitesi) icermesi ¢alismayla ilgi-
li olusabilecek yanhliklari azalttigi icin ¢calismamizin
glclu yanidir.

Sonug¢

Calismamiz, 10-20 mm alt pol bébrek tasi olan hasta-
larda hem RIRC hem de m-PNL'nin kabul edilebilir ve
esdeger tassizlik oranlarina sahip oldugunu goster-
mistir. Ancak m-PCNL daha uzun ameliyat, floroskopi
ve hastanede kalis siiresi ile iliskilidir. Ek olarak RIRC
ve m-PCNL benzer komplikasyon oranlari ile 10-20
mm alt pol taslari igin gtivenli, etkili ve birbirine alter-
natif tedavi yontemleri olarak kilavuzlara dahil edile-
bilir.



Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Arastirma boyunca Helsinki Bildirgesi kurallarina
uyulmustur. Bu calisma, istanbul Okan Universitesi
Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulunun 23.03.2022 tarihli toplantisinda gori-
sulerek 152/3 protokol numarasi ile onay almistir.

Bilgilendirilmis Onam

Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Oz

Amac

Bu ¢alismanin amaci, tek tarafli plantar fasiitli hasta-
larda topuk yag yastiginin kalinh@ini ve elastikiyetini
degerlendirmek ve yas, cinsiyet, vicut kitle indeksi
(VKI) ve fonksiyonel skorlarin plantar fasiit tizerindeki
etkilerini arastirmaktir.

Gerec ve Yontem

Calismaya 6 aydan uzun suredir tek tarafli plantar fa-
siiti olan toplam 70 hasta dahil edildi. Hastalarin agrih
ve saglikli ayaklari arasinda ultrason ile yag yastigi-
nin kalinhgi ve elastikiyeti karsilastinidi. Elastisite 6l-
¢imi icin Shear Wave Elastografi (SWE) kullanildi.
Fonksiyonel degerlendirme American Orthopaedic
Foot and Ankle Society Skoru (AOFAS) ile yapildi. Ag-
ril ve saglikl taraflar arasinda kalinlik ve elastikiyet
degiskenleri, bagimsiz grup t-testi ve Mann-Whitney
U testi kullanilarak karsilastiridi.

Bulgular

Hastalarin yas ortalamasi 44+11.66 idi. Topuk yag
yastiginin ortalama kalinhgi etkilenen tarafta 17.9+3.1
mm ve saghkl tarafta 18.3+3.3 mm idi. Agril tarafta
ortalama SWE degeri 23.9 m/s (9.3-32), saglikl taraf-

ta 24.7 m/s (10.8-34) idi. Hastalarin ortalama AOFAS
skoru 70 (62-78) idi. Topuk yag yastigi kalinligi, saghk-
Il ayaklarda agrili ayaklara gore daha fazlaydi, ancak
bu fark istatistiksel olarak anlamli degildi (p=0,448).
Agrilh ayaklar daha sertti, ancak fark istatistiksel ola-
rak benzerdi (p=0,347). Agrilh ve saglkli ayaklar ara-
sindaki elastikiyet ve kalinlk degerleri cinsiyetten et-
kilenmemistir. VKI, agrili ve saglikli ayaklar arasindaki
topuk yag yastigi kalinligi Gzerinde istatistiksel olarak
anlamli bir etkiye sahiptir.

Sonug
Topuk yag yastigi kalinhgindaki azalma plantar fa-
siit i¢in, VKI normal olan hastalarda destekleyici bir
bulgudur ancak VKi>25 olan hastalarda destekleyici
degildir.

Anahtar Kelimeler: Elastisite, Fat pad, Plantar fasiit,
Shear wave elastografi

Abstract

Objective

The aim of this study was to evaluate thickness and
elasticity of heel fat pad in patients with unilateral
plantar fasciitis and to investigate the effects of age,
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sex, body mass index (BMI), and functional scores on
plantar fasciitis.

Material and Method

70 patients who had been suffering from unilateral
plantar fasciitis longer than 6 months were enrolled
in the study. The thickness and elasticity of fat pad
were compared between the painful and healthy feet
of the patients with ultrasound. For measurement of
elasticity, shear wave elastography (SWE) was used.
Comparative analysis was performed for thickness
and elasticity variables between the painful and
healthy feet with Mann—Whitney U and independent
samples t-test.

Results
Average of age of the patients was 44+11.66. The
average thickness of the heel fat pad was 17.9+3.1

Introduction

Plantar fasciitis is a common cause of foot pain (1).
The most affected age group is 40-60 and in the ge-
neral population lifetime prevalence is projected to
be 10% (2, 3). During normal gait, the heel fat pad
is affected by approximately 20%-25% of the contact
loads of the heel in stance and off phases (4). There
are studies in the literature evaluating the roles of the
mechanical attitudes of the plantar fascia and heel
fat pad on plantar pain, and biomechanical alterati-
ons are mostly blamed (5, 6). Risk factors for plantar
fasciitis are acute inflammation, excessive prolonged
standing or running, and degenerations and align-
ment pathologies of the foot (7, 8). Persistent overlo-
ading and degeneration lead to disruption of collagen
repair and regeneration processes of the plantar fas-
cia, and cause fibrosis and thickening (9). Increase in
the thickness of the plantar fascia leads to decrease
in elasticity and regression in capacity for shock ab-
sorption (7). Physical examination and medical his-
tory of the patients are mostly sufficient for diagnosing
plantar fasciitis. Radiological imaging is used in order
to clarify the diagnosis in patients with persistent heel
pain (10). Changes and abnormalities of soft tissue
components can be detected by ultrasonography
(USG). USG is a cheap and an easy method to dete-
ct the pathologies in plantar fascia. Hypoechogenicity
and thickened plantar fascia detected by USG have
diagnostic value (11, 12). Thickness of plantar fascia
>4 mm is accepted as diagnostic for plantar fasciitis.
The dynamic stability of the foot and ankle is affec-
ted by muscles, ligaments, and fascia, and the elastic
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mm on the affected side and 18.3+3.3 mm on the
healthy side. The mean SWE value of the painful side
was 23.9 m/s (range 9.3-32) and was 24.7 m/s (range
10.8-34) on the healthy side. Heel fat pad thickness
was greater in the healthy feet than in the painful feet,
but there was no statistical significance (p=0.448).
The painful feet were stiffer, but the difference was
statistically similar (p=0.347). BMI had a statistically
significant impact on thickness of heel fat pad.

Conclusion

The results showed that a decrease in the heel fat pad
thickness was a supporting finding of plantar fasciitis
in patients with normal BMI but not in patients with
BMI>25.

Keywords: Elasticity, Fat pad, Plantar fasciitis, Shear
wave elastography

properties of these tissues are of major importance
(13). The biomechanical effects of the thickness and
elasticity of the heel fat pad have not been clarified
yet. The aim of the present study was to compare the
thickness and elasticity of the heel fat pad in patients
with unilateral heel pain. It was hypothesized that heel
fat pad thickness and elasticity play a role in the diag-
nosis of plantar fasciitis, and it is affected by age and
body mass index (BMI).

Material and Method

Patients and Methods

After obtaining institutional ethical committee ap-
proval and measurements were performed fol-
lowing informed consent (Izmir University of Eco-
nomics Ethical committee, Date: 02.03.2021, No:
B.30.2.IEUSB.0.05.05-20-114). A total of 70 patients
were included in our prospectively designed study.
Patients with unilateral plantar fasciitis that presented
with pain on the first steps in the morning and regres-
sed with rest and having complaints for longer than 6
months were investigated. Thickness of plantar fascia
>4 mm on the affected side was accepted as diagnos-
tic for plantar fasciitis. Patients who underwent foot or
ankle operations, patients who had steroid injections
or shock wave therapy, patients with neuromuscular
disease, patients with rheumatologic disease, pa-
tients with malignancies, pregnant or breastfeeding
patients, and patients who had acute trauma were
excluded from the study. Data regarding age, sex, we-
ight, height, and BMI were collected. Pain and disabi-
lity were assessed through questionnaires and scores



of the American Orthopaedic Foot and Ankle Society
(AOFAS). Both feet of the patients were evaluated ra-
diologically and the differences between the feet with
and without heel pain were compared.

Measurement Technique

All the measurements were performed by one radi-
ologist in a blinded fashion. The assessments were
performed bilaterally without clinical details. During
the measurements the radiologist was not allowed to
ask about pain. After the patient was positioned prone
on the examination table, both heels were divided into
three equal parts in the sagittal plane. Measurements
were made at the center mark. In order to avoid loa-
ding compression during measurements, all patients
were examined in the prone position and the foot was
fixed in 90 degree position, the ultrasound probe was
fixed to a portable stand, and the probe was used wit-
hout compression (Figure 1, 2). The measurements
were repeated twice in order to provide intrarater

&

Figure 1

The patient was in the prone position with the foot
fixed at 90 degrees. The ultrasound probe was fixed
to a portable stand and measurements were per-
formed without load compression.

reliability. Ultrasound-based shear wave elastograp-
hy was performed in all patients with the Aplio 500
series ultrasound system and Acoustic Structure Qu-
antificationTM (ASQ) software by Toshiba (Figure 3).
This system enables real-time visualization of a color

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

quantitative elastogram superimposed on a grayscale
image. The heel fat pad shear wave speed was as-
sessed with a linear array probe of 8-12 MHz. The
region of interest (10 mm x 10 mm square) was positi-
oned in the heel fat pad (not including other structures
as much as possible). The ultrasound main axis was
set parallel to the foot’s long axis. In all patients, 2 dif-
ferent ASQ shear wave elastography sequences were
aimed and 8 measurements from different parts of the
range of interest box were collected. The median va-
lue was calculated, and the result was expressed in
meters/second (m/s). The measurements were repe-
ated twice and average measurements were noted.

[ DistA 16.4mm

Figure 2
Ultrasonographic image showing the measurement
of the thickness of the heel pad.

Figure 3

Ultrasonographic image showing the measurement
of heel fat pad elasticity with

shear wave elastography.

Statistical Analysis

For statistical analyses IBM SPSS Statistics 25.0
(IBM Corp., Armonk, New York, USA) was used. The
normality of distribution of the data of continuous va-
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riables was evaluated with the Shapiro—Wilk test and
Q-Q plots. Descriptive statistics were given as frequ-
ency (n), percent (%), median (M), 25th percentile
(Q1), 75th percentile (Q3), mean, and standard devi-
ation values. Fat pad thickness and elasticity variab-
les were compared between the painful and healthy
side groups with the independent samples t-test and
Mann—-Whitney U test. The relations of the healthy
and painful side groups with age, sex, and BMI were
also evaluated with the independent samples t-test
and Mann-Whitney U test. Patients with BMI>25 were
compared with those with normal BMI (18.5-24.9).
The factors affecting the painful side were investiga-
ted by logistic regression analysis. Odds ratio (OR)
and 95% confidence intervals were stated. A value of
p<0.05 was considered statistically significant.

Results

The average of the age of the patients was 44+11.66
(range 25-75). While 62.9% of the patients were fe-
male, 37.1% were male. The left foot was more com-
monly affected [41(58.6%) patients left; 29 (41.4%)
patients right]. The average height was 1.70 m (ran-
ge 1.56-1.86), the mean weight was 78.3 kg (range

Table 1

Changes in Heel Fat Pad in Plantar Fasciitis

55-100), and mean BMI was 27.1 kg/m2 (range 21.5-
36.7) and was similar between the sexes. The avera-
ge AOFAS score of the patients was 70 (range 62-78).
The mean thickness of the heel fat pad was 17.9+3.1
mm in the feet with pain and 18.3£3.3 mm in the feet
without pain. The mean SWE value of the affected
feet was 23.9 m/s (range 9.3-32) and was 24.7 m/s
(range 10.8-34) in the unaffected feet. Heel fat pad
thickness was greater in the healthy feet than in the
painful feet, was statistically not different (p=0.448).
The painful feet had lower elasticity values, but the
difference was statistically similar (p=0.347). The
elasticity and thickness values between the painful
and healthy feet were not affected by sex. Moreover,
no significant impact of age was found in the elasticity
or thickness values between the groups. BMI had a
statistically significant impact on heel fat pad thick-
ness between the painful and healthy feet (p<0.05).
The thickness of the heel fat pad on the painful side
was significantly lower among patients with normal
BMI when compared with overweight and obese pa-
tients (p<0.05) (Table 1-3). In the regression model,
fat pad thickness and elastic variables were found not
to be affecting functional scores.

Effect of body mass index on the thickness and elasticity of the fat pad of the painful and

healthy sides
n<=2250 n2=2550 Test statistics p value
Thickness of painfull side (mm) 16,66+2,94 18,50+3,21 -2,266 0,027*
Thickness of healthy side (mm) 17,14+2,90 18,89+3,39 -2,028 0,046*
Elasticity of painfull side (m/s) 21,60+7,18 24,80+5,17 -1,503 0,113¢
Elasticity of healthy side (m/s) 22,94+6,64 25,4545,38 -1,574 0,116¢

*p<0,05 ¥ Student’s t-test € Mann Whitney-U test

Effect of sex on the thickness and elasticity of the fat pad of the painful and healthy sides

r:zlg F:=m4a::e Test statistics p
Thickness of painfull side (mm) 18,33+3,29 17,76+3,10 0,724 0,472¥
Thickness of healthy side (mm) 19,0+3,33 18,03+3,32 1,168 0,247¥
Elasticity of painfull side (m/s) 25,16+4,79 23,1316,45 -0,906 0,365¢
Elasticity of healthy side (m/s) 25,89+4,85 24,04+6,29 1,286 0,203¢

*p<0,05 ¥ Student’s t-test € Mann Whitney-U test
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Relations between age variable thickness and elasticity of fat pad of painful and

healthy sides
Thickness of Thickness of Elasticity of
n=70 Age painfull side healthy side . 1Y
(mm) (mm) painfull side (m/s)
) ) ] r 0,159
Thickness of painfull side (mm)
p 0,187
r 0,113 ,929”
Thickness of healthy side (mm)
p 0,352 0,001
r 0,058 0,117 0,126
Elasticity of painfull side (m/s)
p 0,636 0,333 0,298
o ) r 0,039 0,169 0,194 877"
Elasticity of healthy side (m/s)
p 0,750 0,161 0,108 0,001
*p<0,05 **p<0,01
Discussion mechanism was still unclear. In one study thickness

Changes in the thickness and the biomechanics of the
heel fat pad in plantar fasciitis have been studied in
the literature. We compared in our study group the
thickness and elasticity of the heel fat pad of healthy
and painful feet of patients that had unilateral plantar
fasciitis. The heel fat pad was thinner on the painful
side but the difference was not significant. We obser-
ved that the changes in the thickness of the heel fat
pad was a supporting finding in patients with normal
BMI but not in overweight and obese patients.

Turgut et al. revealed in their studies that the thick-
ness of the heel fat pad was not significantly diffe-
rent between opposite sides in patients with unilate-
ral heel pain (14). In the study by Belhan et al. the
heel fat pad was significantly thinner on the affected
side in patients with unilateral plantar fasciitis (7). The
factors that may affect the thickness of the heel fat
pad in plantar fasciitis were investigated in our study.
The role of sex, age, and BMI was examined. Only
changes in BMI were found to be affecting the thick-
ness of the heel fat pad significantly in plantar fasciitis
(p<0.05). Thickness on painful side was significantly
lower among patients with normal BMI (18.5-24.9).
Thickness was also lower among patients with
BMI>25 but the difference was not significant. The
effect of BMI on plantar fasciitis was investigated in
the literature widely. Increased weight and BMI were
accepted as risk factors for plantar fasciitis, but the

of the heel fat pad values were similar between obese
and non-obese patients (7).

The role of sex in plantar fasciitis was evaluated pre-
viously in studies. Plantar fasciitis was reported to be
more common among females. In the present study
the majority of the patients were female. Sex was not
found to be affecting the thickness of the heel fat pad
in plantar fasciitis. This finding was consistent with the
previous studies (4, 7). Increase in age was reported
to affect the thickness of the heel fat pad in the lite-
rature. Thickness was reported to be increasing with
increased age (15). We observed in our study group
that age does not affect the thickness of the heel fat
pad significantly. This finding was not concordant with
the literature. We thought that the relatively young
age of our patients may have been the reason for this.
We also compared the elasticity of healthy and painful
sides in plantar fasciitis. Changes in the elasticity of
the plantar fascia and heel fat pad have been inves-
tigated widely in the literature. Measurements were
performed previously with changes in X-ray and re-
al-time USG. Recently SWE has been used for dete-
cting changes in elasticity. Before SWE, differences
in elasticity were compared using techniques that
needed active compression. With the help of SWE,
measuring elasticity without compression has beco-
me possible. SWE enables elasticity values to be as-
sessed more sensitively and homogenously. We tried
to avoid compression in our study. A portable stand
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was used for the measurements of elasticity values
by SWE.

We evaluated the difference in elasticity and possib-
le related factors between affected and healthy feet.
We observed in our patient group that elasticity of the
heel pad was lower on the affected side, but the dif-
ference was not statistically significant (p=0.347). In
the study by Turgut et al. a comparison of stiffness of
the heel fat pad was performed between patients with
plantar heel pain and healthy individuals (14). They
showed that elasticity was not significantly different in
patients with plantar heel pain. In another radiologi-
cal study stiffness of the heel fat pad was compared
between patients who had unilateral or bilateral heel
pain and healthy subjects (16). No significant differen-
ce was found in that study regarding stiffness of the
heel fat pad in heel pain. Sconfienza et al. conducted
a study in 2013 that evaluated the elasticity of plan-
tar fascia in patients with plantar fasciitis (17). They
compared patients with plantar fasciitis and patients
that were asymptomatic. Measurements were perfor-
med with B-mode USG. They reported that stiffness in
patients with plantar fasciitis was significantly higher
(p<0.001).

Heel fat pad elasticity was evaluated with SWE in the
study by Lin et al. in patients with heel pain (18). They
compared the elasticity between both heels of 16 pa-
tients with unilateral heel pain and 20 participants wit-
hout heel pain. They revealed that plantar heel pain
was associated significantly with stiffness of the heel
fat pad. We found in our study with SWE that the stif-
fness was greater on the side with plantar fasciitis but
the difference was not significant. Our patient group
all had complaints for longer than 6 months. Our pa-
tient group was not homogeneous regarding age or
functional capability. We thought that this might have
influenced this difference.

The factors that may be related to the elasticity of the
heel fat pad were also evaluated in our study. Elas-
ticity of the heel fat pad measured by SWE was not
affected by sex in healthy and painful feet in the pre-
sent study. Prichasuk et al. published a study perfor-
med with 400 healthy feet (19). In their study sex has
no impact on the elasticity of the heel pad. Increased
stiffness with age was reported previously in the lite-
rature (14, 15, 17). In our patient group elasticity ten-
ded to decrease with age. The effect of obesity on the
elasticity of the heel fat pad is a subject of debate. An
increase in weight was thought by some authors to be
a factor increasing fat pad volume but some authors
thought that increased weight may cause degenerati-
on and atrophy of the fat pad. We did not observe any
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significant changes in the elasticity of the heel fat pad
regarding BMI. In the literature it was reported that an
increase in weight is related with increased stiffness
(14, 19, 20). Measurements of elasticity were perfor-
med by SWE in our study and the present study was
among the few studies evaluating the factors respon-
sible for changes in elasticity with SWE in plantar fas-
ciitis. The difference in the results may have been due
to this.

In recent studies the prognostic value of imaging has
been evaluated and the efficiency of USG assessed in
evaluating clinical response after treatments in plan-
tar fasciitis. In the study by Ermutlu et al. the effect of
the thickness of the plantar fascia on the outcomes
of two treatment modalities was evaluated (21). They
investigated 70 patients diagnosed with plantar fasci-
itis, treated by corticosteroid injection or extracorpo-
real shock wave therapy (ESWT). The AOFAS scores
of the patients were improved after treatment. They
reported that measurement of the thickness of the
plantar fascia did not have prognostic value. Lai et al.
conducted a study similarly comparing the outcomes
of corticosteroid injection and ESWT for chronic plan-
tar fasciitis (22). The thickness of the plantar fascia of
the patients was measured by USG and visual ana-
logue scale (VAS) scores were recorded before tre-
atments. It was reported that pretreatment thickness
of the plantar fascia showed no association with VAS
scores. We also investigated the relation of AOFAS
score with changes in the elasticity and thickness of
the heel fat pad. A thinner fat pad and loss of elasticity
showed no association with AOFAS scores. We also
observed in patients with thickness of plantar fascia
>4 mm that an increase in the stiffness of the heel fat
pad had no significant effect on AOFAS scores.

The present study has some limitations. First, the
study did not have a control group. Second, there
were a limited number of patients in the study. Althou-
gh the measurements of USG were performed by a
radiologist experienced in musculoskeletal imaging,
the measurements were performed by only one ra-
diologist. Another limitation of the study is that the
measurements were not compared with load comp-
ression. We are also aware that the measurements in
our study were static and static radiological measure-
ments could not demonstrate sufficiently the dynamic
functions of the foot.

USG is widely used for radiological imaging in patho-
logies of the plantar fascia. It is an efficient, cheap,
quick, and easy method of imaging in plantar fasciitis.
Measurement of the thickness of the plantar fascia
and determining heterogeneities are supportive fin-



dings. In the present study a decrease in the thick-
ness of the heel fat pad was a supporting finding of
plantar fasciitis in patients with normal BMI but not in
patients with BMI>25.
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Oz

Amac

Multipl sklerozda yaygin olan bilissel bozukluk hasta-
hgin tim evrelerinde gelisebilir ve gunlik yasam akti-
vitelerini, mesleki, sosyal iligkileri ve yasam kalitesini
onemli dlgiide olumsuz etkiler. iki durum arasindaki
ortak iligkiyi tanimlama ve bu ortak benzerlikler tize-
rinden yeni ¢ikarimlar tretebilme becerisi olan analo-
jik akil yartitme, insanlarin gunlik yasamda ¢ok cesitli
problem ¢6zme baglamlarinda ve karar vermede rutin
olarak kullandiklari, insan bilisinin temel 6gelerinden
birisidir. Calismanin amaci MS’li bireylerde analojik
akil yuratme becerilerini degerlendirmektir.

Gerec ve Yontem

Bu gozlemsel, olgu-kontrol ¢alismasi herhangi bir bi-
lissel yakinmasi olmayan 30 MS hastasi ve yas, cin-
siyet ve egitim agisindan eslestiriimis 30 saglikh kisiyi
kapsamaktadir. Tum katilimcilara ¢alisma bellegi, dik-
kat, yurutucu islevler ve kavram olusturma ve analojik
akil yurtitmeye vurgu yapilan kapsamli bir néropsiko-
lojik degerlendirme yapilmistir.

Bulgular

MS’li hastalarin calisma bellegi, dikkat ve yuriticu is-
levlerdeki performanslari daha kotuydi. Genel olarak
MS hastalari ve saglikh kontroller arasinda kavram
olusturma, soyutlama, bilissel esneklik ve analojik akil
ylrutme acgisindan bir fark gézlenmedi. Bununla bir-
likte, bu 6devlerde ilerleyen yasla birlikte ve hastalk
suresi ile orta derecede bir baginti gosteren daha kot
bir performans izlenmistir.

Sonug

Herhangi bir bilissel yakinmasi olmayan, gérece geng
ve Ozurluliga dusik MS hastalarinda bile bilissel is-
lev bozuklugu saptanabilmektedir. Erken donemdeki
kognitif rezervler analojik akil yurttme gorevlerinde
saglikh kontrollere benzer bir performans igin yeter-
li olsa da ilerleyen yasla birlikte dnemli bir bozulma
gOsterirler. Analojik akil yuriitme goérevlerinde saghkli
kontrollere benzer bir performans icin yeterli olsa da
ilerleyen yasla birlikte dGnemli bir bozulma gosterirler.

Anahtar Kelimeler: Analojik akil yurtitme, Bilissel is-
levler, Multipl skleroz

Abstract

Objective

Cognitive impairment is common in multiple sclerosis
(MS) and occurs at all stages of the disease with
a significant negative effect on daily life activities,
vocation, social relationships and quality of life.
Analogical reasoning involves identifying a common
relational system between two situations and then
generating further inferences driven by these shared
commonalities that is a fundamental aspect of human
cognition people routinely use in everyday life, in a
wide range of problem-solving contexts and decision
making. The aim of the study is to evaluate analogical
reasoning skills in individuals with MS.

Material and Method
This observational case-control study covers 30
MS patients without any cognitive complaint and
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30 age-, sex- and education-matched healthy
person. All participants were underwent a thorough
neuropsychological evaluation with emphasis on
working memory, attention, executive functions and
concept formation and analogical reasoning.

Results

MS patients’ performance on working memory,
attention and executive functions were worse in
comparison to the control group. In general no
difference was observed regarding concept formation,
abstraction, cognitive flexibility and analogical
reasoning between MS patients and healthy controls.
However MS patients with advanced age exhibited a

Introduction

Multiple sclerosis (MS) is an autoimmune inflamma-
tory demyelinating disease of the central nervous sys-
tem. In addition to visual, motor and sensory signs
and symptoms, cognitive decline is one of the main
features of multiple sclerosis in all disease stages and
types. Cognitive decline is regarded one of the core
features of the multiple sclerosis covering all disease
stages and clinical course types. Estimated prevalen-
ce of cognitive problems ranges from 34 to 65 % (1-
4). Cognitive impairment was suggested as the most
probable important determinant of the life quality at
all stages of the disease; affecting patients’ physical
independence, competence in daily activities, emp-
loyment, coping strategies, symptom management,
medication adherence and rehabilitation potential (5).

There is a wide variety of cognitive problems in MS
patients. Even so, the most commonly noted domains
to be involved are memory, attention, information pro-
cessing speed, and executive functions (5,6). Besides
physical disability, altered decision-making capacity
and emotional reactivity observed in MS patients may
contribute to the impairment seen in daily functioning
(7). Not only physical burden but also cognitive impa-
irments makes MS patients to encounter many chal-
lenges in carrying out everyday activities demanding
the planning ability, information manipulation, initi-
ation and termination of activities and recognition of
errors. One of the constant challenges in execution
of these tasks to cope with real-world situation prob-
lems is analogical reasoning. Analogical reasoning,
which is an integral part of inductive reasoning and
problem solving people face in real world situations,
plays an omnipresent function in a person’s daily life.
Analogical reasoning requires processing and trans-
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poor performance in these tasks which also showed a
moderate correlation with disease duration.

Conclusion

Cognitive dysfunction can be detected even in MS
patients who are relatively young and have low
disability, without any cognitive complaints. Although
early cognitive reserves are sufficient for performance
in analogical reasoning tasks similar to that of healthy
controls, they show significant deterioration with
advancing age.

Keywords: Analogical reasoning, Cognitive functions,
Multiple sclerosis

fer of information or meaning acquired in one situation
or context to another to identify systematic relational
correspondences (8-10). Analogies are important for
understanding and interpreting (deciphering) novel
incoming information based on past experiences (9,
11). Drawing successful analogies demands grasping
the relations among elements in a given situation and
offers one to identify distinctive situations, derive ve-
iled causes of observed events, introduce general
rules to new situations and deduce new abstractions
from experience. Analogical reasoning is also thought
to play an important function in learning and problem
solving (12). Analogical reasoning has a tight relation
with the executive functions, including working me-
mory content, inhibitor control and the faculty of shif-
ting attention to related attributes and passing over
the irrelevant ones.

MS is a long-standing disease and the chronic natu-
re of the disease influences treatment adherence and
compliance negatively. Evaluations showed that ap-
proximately 17 to 36% of patients receiving injectable
immunomodulatory treatments nonadhere to therapy,
with ratios comparable to other chronic diseases (13).
Forgetting the medication, injection anxiety, percei-
ved lack of efficacy, adverse effects of drugs, comp-
lacency issues, and treatment fatigue are reported as
barriers to maintaining treatment adherence in MS
patients (14, 15). Besides given factors, cognitive
problems may also affect treatment adherence. It can
be speculated that a defective analogical reasoning
might cause patients to make up inappropriate decisi-
ons about themselves.

In this research, we aimed to evaluate if the reaso-
ning ability affected in MS patients. For this purpose
we used the Raven’s Standard Progressive Matrices



test and a modified 10-item version of the Visual-Ver-
bal Test. Raven’s standard progressive matrices test
evaluates abstract reasoning ability and Visual-verbal
test (VVT) assess concept formation, abstraction and
cognitive flexibility.

Material and Method

For this observational, case-control study 30 patients
with a definite relapsing-remitting MS (RRMS) diag-
nosis who have no cognitive complaint was enrolled
(16). The age of patients ranged from 18 to 49 years,
and they had 5 to 17 years of education. A control
group of healthy individuals were selected among pa-
tients’ relatives and friends (matched with MS patients
for age, gender and education level) who accepted
to take part in the study. All MS patients underwent
standard medical evaluations, neuro-imaging and ce-
rebral spinal fluid analysis. In order to minimize the
possible inferences patients with visual functional
scale >1, motor functional scale >2 and expanded di-
sability status scale (EDSS) >3; with an attack in the
last 3 months; and having co-existent clinical condi-
tions (depression, thyroid dysfunction, hypertension,
diabetes, infection, any other disease) that may inter-
fere cognitive functions were excluded.

The study was approved by university’s local rese-
arch ethics committee (Stuleyman Demirel University
Faculty of Medicine Clinical Research Ethics Commit-
tee, 07.03.2012/1064) was conducted in line with the
principles of the Helsinki Declaration and all the eva-
luations were done after subjects signed the written
consent statement form. RRMS patients and controls
were subjected to a detailed neuropsychological eva-
luation. Neuropsychological evaluations were perfor-
med in a single session by one of the investigators
individually and the tests were performed in the same
order to both groups. All participants were underwent
Mini-Mental State Examination (MMSE) (17, 18).
Working memory, attention and executive functions
were evaluated with the Trail Making Test part A and
B, digit span test forward and backward, and Paced
Auditory Serial Addition Task (PASAT) (19, 20). The
Beck Depression Inventory (BDI) was used to assess
mood (21, 22). For concept formation and analogical
reasoning Raven'’s progressive matrices test and vi-
sual-verbal test has been used.

Raven’s Progressive Matrices Test

Raven’s (RPMT) is a paper and pencil test compo-
sed of a series of visual pattern matching and ana-
logy problems depicted in abstract figures (23, 24).
The RPMT contains five sections, each with 12 items.
In each item subjects are given an incomplete de-
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sign and eight alternatives among which the best
one completing the design must be chosen. For each
correct answer 1 point is given. Either sum-scores of
each section or total score may be used. The items
increase in difficulty, and so do the each section of
the test. RPMT is composed of abstract pattern match
problems and deciphering the correct answers does
not depend on previously memorized or semantic
knowledge, but rather on the active perceptual and
representational analyses of the given item series.
The subjects are expected to learn from items, since
information and strategies acquired by solving previ-
ous items is necessary in order to solve the subsequ-
ent ones (24). Test demands neither language nor
academic skills for success but education influences
performance to a small degree. The associated prob-
lem-solving technique in RPMT was described as the
faculty of managing the hierarchy of goals and subgo-
als since each item has decomposable segments for
pairwise comparisons (23). In summary, RPMT requ-
ires the conceptualization of relationships in advance
from the very simple/concrete to the very complex/
abstract, and also demands working memory, mental
flexibility, category shift, problem solving, abstraction
and reasoning (20). In this way, RPMT is considered
a test evaluating the subjects’ reasoning ability. The
RPMT scores has been shown to correlate closely
with the scores on test using different analogies such
as number, verbal and geometric ones (25). For the
present study first, third and fifth sections of RPMT
were administered.

Visual Verbal Test

Visual-verbal test (VVT) has been used to evaluate
the ability to formulate abstract concepts and the cog-
nitive flexibility (26). Subjects are required to discern
and abstract related attributes and pass over irrelevant
ones. The original 42-item test was modified by Wick-
lund and it is reported that this abbreviated VVT provi-
des a convenient measure of reasoning (27). In VVT
individuals are asked to assess four simple geometric
figures and choose three with common features. After
the first one, they are asked to generate another trio
with a different commonality. As an example, in item
2 there is four funnel: three upright makes a category
and three empty one makes another. So, individuals
make two different groups from the same four figu-
res. Two scores are obtained from the 10 test items;
each correct trio and each correct shift from one sort
to another within the same series of figures awarded
1 point. Therefore, subjects get maximum 20 points
from sorting, and 10 points from shifting. The total sort
score provides a direct measure of ability to formulate
abstract similarities and the shift score provides a me-
asure of cognitive flexibility (27, 28).
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Data Analysis

Data analysis was performed in IBM SPSS Windows
Version 21.0 package program. Numerical variables
are presented with meantstandard deviation values.
The conformity of the numerical variables to the normal
distribution was examined with the Shapiro Wilk Test,
and the homogeneity of the variances was examined
with the Levene test. For comparison of cognitive va-
riables between the RRMS group and their respective
control group a two-tail student t-test test was employed
if the parametric test assumptions were met, otherwi-
se Mann-Whitney U test if they did not. Multi-group
comparisons were analysed with one way ANOVA test.
Relationships between variables were evaluated with
the Pearson correlation test. When p<0.05, the finding
was considered statistically significant.

Results

There were 22 female and 8 male in the MS group
and 21 female and 9 men in the control group. RRMS
and control groups were not different in terms of
gender, age and education level (Table 1). BDI and
MMSE scores were similar in both groups (p: 0.957,
and p=0.992 respectively).

Scores on neuropsychological tests evaluating wor-
king memory, attention and executive functions are
given in Table 2. RRMS patients’ performance on
the TMT part A, B and PASAT were worse than the
control groups. However, no difference was obser-
ved between persons with MS and healthy persons
regarding RPMT performance. Also, in the same
way, patients’ performance on VVT components, total
number of both sorts and shift, were similar to their

Analogical Reasoning in Multiple Sclerosis

healthy counterparts (Table 2).

When patients were grouped according to their on-
set symptoms as visual, motor, sensorial and cere-
bellar, no significant difference was observed for VVT
and RPMT between groups (VVT, total sort F=0.499,
p=0.686; VVT, total shift F=0.468, p=0.707; RPMT
F=2.222, p=0.109).

To evaluate the burden of advanced age to analogical
reasoning patient and control groups were divided in
to three age groups. Healthy subjects had no statis-
tically significant difference between age groups for
any one of the test, however RRMS patients with ad-
vanced age exhibited a poor performance (Table 3).

In MS group RPMT scores showed an inverse we-
ak-moderate correlation with disease duration (r=-
0.354), though it was not at a statistically significant
level (p=0.055). However, an inverse moderate cor-
relation was observed between disease duration and
both VVT-total sorts and shifts (r=-0.444, p=0.014 and
r=-0.442, p=0.014, respectively). Neither RPMT nor
VVT scores showed any statistically significant corre-
lation with attack number and EDSS scores.

RPMT and VVT -total sorts and total shifts- showed a
good correlation with tests evaluating executive func-
tions (Table 4). Overall, the high scores on the PASAT,
digit span forward and digit span backward tests cor-
related moderately or well with RPMT and VVT sco-
res. The longer was the time to complete TMT-A, the
lower was the scores on RPMT and VVT-total shifts.
Higher was the scores on digit span and PASAT better
was the RPMT and VVT performance (Table 5).

Demographic data of patients and healthy controls

MS Control p

Gender, F (%) 22 (73.3) 21 (70.0) 0.779
Age, yrs 31.13+7.77 30.70+8.50 0.837
Education, yrs 10.67+3.77 10.274£2.96 0.649
BDI 9.57+5.26 9.48+6.50 0.957
MMSE 28.10+£1.35 28.10+£1.45 0.992
Disease duration, m 62.20+£52.70

Attack number 3.13+1.91

EDSS 1.38+1.32

MMSE: Mini-Mental State Examination, EDSS: Expanded disability status scale, BDI: Beck Depression Inventory
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Mean test scores on neuropsychological test measures

MS Control p
Trail Making Test-A (s) 51.23+29.86 34.27+10.57 0.005
Trail Making Test-B (s) 84.47+44.99 57.17+16.29 0.003
Digit span Forward 9.90+3.07 11.07+£2.52 0.113
Backward 5.73+2.96 5.43+1.89 0.641
PASAT-3 25.70+13.16 35.11+13.61 0.013
Raven’s Progressive Matrices Test 23.30+5.40 25.20+4.90 0.159
Visual-Verbal Test Total sorts 18.13+2.32 17.64+4.05 0.570
Total shifts 8.30+2.02 8.46+1.86 0.749

Scores on working memory, attention and executive functions according to age subgroups

Tabl .
ables (Values are given as Mean (SD))
RRMS Control

Age TMT-A | TMT-B DS-f DS-b | PASAT | EDSS | TMT-A | TMT-B DS-f DS-b | PASAT
(yrs)

<25 37.7 67.7 10.7 6.1 32.3 0.6 31.9 51.8 11.6 6.6 41.8
= (13.1) | (12.6) | (2.2) (3.3) (8.5) 0.5) (9.1) | (12.9) | (1.9 (1.9) (7.2)
26-35 41.5 72.7 10.9 6.9 375 1.7 30.9 54.4 11.3 5.6 41.6

(16.9) | (30.7) | (2.8) (2.6) | (10.3) | (1.2) | (10.7) | (14.4) | (1.9 (1.8) (8.8)

>36-49 81.2 121.2 7.2 3.1 18.2 2.5 41.3 65.7 10.2 4.1 30.9
= (39.6) | (65.1) | (2.9) | (1.6) (9.5) (14) | (89) | (19.6) | (26) | (1.3) | (13.3)
ANOVA | 8376 | 4.584 5.243 5.899 9.695 5.891 3.373 1.933 0.749 4.9 3.309
F(p) (0.001) | (0.019) | (0.012) | (0.007) | (0.001) | (0.008) | (0.049) | (0.164) | (0.482) | (0.015) | (0.164)
TMT: Trail making test; DS-f: Digit span-forward; DS-b:Digit span-backward; EDSS: Expanded disability status scale

Table 4 RPMT and VVT total sort and shift scores according to age subgroups.

MS Control

Age (yr) RPMT VVT-so VVT-sh RPMT VVT-so VVT-sh

<25 23.50+4.12 18.50+1.64 8.67£1.51 26.751£5.68 19.33+0.52 9.33+0.52

26-35 25.44+4.95 18.94+1.61 9.00+1.46 24.62+4.57 18.23+£1.92 8.23+1.92

=36 18.88+4.80 16.25+3.01 6.63+2.50 24.66+4.92 15.67+6.52 8.22+2.27

ANOVA 5.054 4.603 4.813 0.528 1.841 0.827

F(p) (0.014) (0.019) (0.016) (0.596) (0.180) (0.449)

434



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Table 5

executive functions

Analogical Reasoning in Multiple Sclerosis

Correlation of reasoning and mental flexibility tasks with working memory, attention and

TMT-A TVMT-B DS-f DS-b PASAT
r(p) r(p) r(p) r(p) r(p)
RPMT -0.506 -0.342 0.351 0.491 0.727
(0.000) (0.008) (0.006) (0.000) (0.000)
-0.265 -0.162 0.161 0.411 0.515
LAQECLl (0.045) (0.224) (0.229) (0.001) (0.000)
. -0.371 -0.235 0.391 0.425 0.540
VAAREDL (0.004) (0.076) (0.002) (0.001) (0.000)
Discussion asoning. MS patients are known to exhibit some wor-

Analogical reasoning requires a mature cognitive pro-
cessing capacity and faculty of grasping more deve-
loped strategies shaped by advancing age (9, 11, 12).
Capacity of working memory, inhibitory control, and
the faculty of drawing attention toward appropriate de-
tails and away from inappropriate ones are the main
components of reasoning (11).

In this study we investigated the integrity of reasoning
in patients with relapsing-remitting multiple sclerosis.
The results showed that patients with RRMS had a si-
milar performance to controls in discerning and abst-
racting relevant attributes and ignoring the irrelevant
ones. Although they have salient attention and exe-
cutive function deficits in comparison to controls they
demonstrated intact abstract reasoning and cognitive
flexibility skills. Amato et al found significant losses in
abstract reasoning in patients with recent onset MS
and low neurological disability; remaining substanti-
ally unchanged over 4 and 10 years (2, 4). In another
one, performance on tasks requiring multiple abilities
concurrently is reported to decline across time (29).
Tuncer et al also reported RRMS patients achieving
fewer conceptual categories and significantly greater
number of perseverative responses in comparison
to healthy controls (30). However, there are also se-
veral studies reporting normal visuospatial problem
solving, abstract reasoning and set shifting abilities
in relapsing-remitting MS patients; as was the case
in our sample (31, 32). In our study, relatively young
age, short disease duration and the low disability of
MS patients may have hindered the presence of any
significant difference in term of analogical reasoning.

Besides retrieval of appropriate real-world knowledge,

an untainted working memory and executive functions
are essential for a good performance in analogical re-

435

king memory impairment and executive dysfunction
(29-33). Our small sample also had salient sustained
attention, working memory and information processing
speed deficits. In patient group RPMT and VVT-sort
and -shift scores showed a positive moderate to strong
correlation with PASAT and digit span, and a negative
weak correlation with TMT-A and -B (Table4). These
findings are compatible with the notion that the tests
evaluating reasoning demand executive resources of
working memory. However, a normal or good perfor-
mance in reasoning tasks in the presence of impaired
executive functions suggest that different neuroanato-
mical circuits are activated during these tests. Functi-
onal imaging studies revealed activation of the medial
frontal, the left prefrontal, the anterior insula and the
left inferior parietal cortices which are involved and ac-
tivated during working memory, attention and execu-
tive function tasks (11,34,35) Functional connectivity
analyses demonstrated that activation of pathways
among these regions changes flexibly across cogniti-
ve processing in a task-dependent manner (36).

Analogical reasoning is driven by context-insensitive
neural structures in the frontal cortex and context-sen-
sitive neural structures outside the prefrontal cortex
(9, 35). Rostrolateral prefrontal cortex and dorsola-
teral prefrontal cortex are activated during domain-in-
dependent relational reasoning, whereas, temporal,
parietal and occipital cortex activations may flexibly
vary depending upon the domain of mental represen-
tations within a given task and may differ according
to the visual-spatial or verbal-semantic nature of the
analogies (9,36-38). All these anatomical regions are
involved in bottom-up perception and top-down control
over representations related to reasoning; in specific
the left rostrolateral prefrontal cortex mediates relati-
onal comparisons and enables remote searches for
associations, bilateral dorsolateral prefontal cortex



along with parietal and occipital cortex support exe-
cutive control networks, and medial frontal gyrus and
left inferior frontal gyrus mediates inhibitory control for
non-dominant meanings (9,11,35-38). MS demyelina-
ting plaques may affect any or more of these neural
networks to varying degress and may interfere proces-
sing and transfer of information required for analogical
reasoning. The RPMT demands consolidation and
processing of complex information but not activation
and consolidation of relevant knowledge; and distra-
ction is not systematically varied (23, 24). So, it might
be thought that some MS patients may experience
trouble with analogical reasoning; when they are requ-
ired to recollect and integrate the relevant informati-
on or to hold out against interference (31). Hence it
is likely that some MS patients might have analogical
reasoning problems when compared to healthy cont-
rols. However, the performance of MS patients on the
RPMT and VVT suggests that they can successfully
manage to reason the relationally complex and abst-
ract materials. Similar performance in the RPMT and
VVT with healthy individuals found in this study shows
that MS patients can reason by coping with relational-
ly complex and abstract materials. However, it also
reveals that the ability to grasp and express abstract
similarities, and cognitive flexibility deteriorate with ad-
vancing age (Table 3, 4). The statistically significant
detoriation with advancing age not only in relational
reasoning ability but also in working memory and exe-
cutive functions further support an impaired cognitive
reserve capacity from the early stages of MS.

Cognitive deficits in MS patients correlate with lesi-
on burden and atrophy detected in cranial magnetic
resonance imaging. There are cross-sectional and
longitudinal studies revealing moderate to strong
correlations between the severity of cognitive impa-
irment and total brain lesion burden; and implying le-
sion load as an important causal factor of cognitive
impairment (2, 33). Executive dysfunction has been
reported to be specifically associated with frontal lobe
burden (33). Analogical reasoning was shown to ac-
tivate medial frontal, left prefrontal as well as anterior
insula and the left inferior parietal cortices in functio-
nal imaging studies (34, 38, 39). Although we did not
evaluate the neuroimaging findings the presence of
executive function impairment implies involvement of
frontal- networks in our sample.

Small sample size may be considered a limitation of
the study. However, persons with MS were relatively
young with no cognitive complaints, a shorter disea-
se duration, and lower disability. Also, those with any
co-existent clinical conditions that might interfere cog-
nitive functions were not included in the study. Se-
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lection of participants according to a stringent criteria
may obviate the smallness of sample size as a limitati-
on. Detection of significant cognitive dysfunction even
in a group formed according to strict criteria, suggests
that cognitive dysfunctions experienced and observed
in MS patients in general are much more common.
Absence of evaluations in the light of lesion burden on
neuroimaging findings may be considered as another
limitation. The findings were not included in the study
because the neuroimaging studies evaluated in the
MS patient group were performed in different centers
and at different times. Since MS patients differ from
each other in terms of clinical presentation, level of
disability, anatomical location and number of demye-
linating lesions, to set off a uniform group to assess
the cognitive impairment poses a challenge in all MS
studies. This heterogeneity also should be weighed in
the evaluation of the results.

Conclusion

Cognitive dysfunction can be detected even in MS
patients who are relatively young and have low disa-
bility, without any cognitive complaints. Although early
cognitive reserves are sufficient for performance in
analogical reasoning tasks similar to that of healthy
controls, they show significant deterioration with ad-
vancing age.
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Amacg

Bas agrisi, cocukluk caginda sik goérilen bir yakinma-
dir. Genellikle etiyolojide migren, gerilim tipi bas agrisi
gibi benign sebepler saptanmakla birlikte, altta yatan
ciddi bir patolojiyi atlama endisesi ile hastalara krani-
yal gorunttleme siklikla yapiimaktadir. Bu ¢alismada,
cocuklarda goriilen bas agrilarinin etiyolojisini ve kli-
nik dzelliklerini degerlendirmek, gorintileme yontem-
lerinin taniya olan katkisini belirlemek istedik.

Gerecg ve Yontem

Bu retrospektif calismaya, Siileyman Demirel Uni-
versitesi Tip Fakultesi Cocuk Norolojisi Poliklinigi'ne,
2019-2022 yillari arasinda, bas agrisi yakinmasi ile
basvuran hastalar dahil edildi. Bas agrisi ile ilgili bil-
giler (siklik, sure, tipi, karakteri, siddeti, lokalizasyo-
nu, eslik eden bulgular) alindi, kraniyal gérintileme
yapilan hastalarin sonuglari kayit edildi. Bas agrilari,
Uluslararasi Bas Agrisi Cemiyeti'nin kriterlerine gore
siniflandiriidi.

Bulgular

Yaslari 2-18 arasinda degisen, % 64,5'i kiz olan, 234
hasta dahil edildi. Yas ortalamasi 12,56 yil idi. Has-
talarin % 68,4'U birincil bas agrisi tanisi aldi; gerilim
tipi bas agrisi % 46,2, migren % 31,2 ve diger birincil
bas agrisi sebepleri % 22,5 oranlarinda géruldii. ikin-

cil bas agrilari arasinda %79,7 oraninda kraniyum,
boyun, gozler, kulaklar, burun, sinlsler, agiz ya da di-
ger yuz veya kraniyal yapilarin bozukluklarina bagli
basagrisi gorildi ve en sik sebep siniizit olarak be-
lirlendi. Hastalarin % 66,7'sine kraniyal gorintileme
yapildi, % 51.9'u anormal saptandi. Anormal olarak
degerlendirilen géruntileme sonuglarinin %14,1'i te-
sadtifen saptanan, potansiyel klinik &nemi olan sereb-
ral anormallikler; %10,3'0 tesadifen saptanan, klinik
6nemi olmayan bulgulardi. Bu hastalarin tedavileri
goruntileme sonucu ile degismedi. %25'i de bas ag-
risi ile iliskili ekstraserebral anormallik olarak deger-
lendirildi. Sadece bir hastanin sonucu bas agrisi ile
iliskilendirildi, sinus ven trombozu tanisi aldi ve teda-
visi dizenlendi.

Sonug

Bu calismada, cocukluk cadi bas agrilarinin buyik
cogunlugunun benign oldugu, etiyolojide ilk sirayi
gerilim tipi bas agrisi, enfeksiyon ve migrenin yer al-
dig1, goriintileme ydntemlerinin taniya katkisinin az
oldugu gorildu. Bas agrisi ile basvuran hastalarda,
ayrintih bir klinik degerlendirilme sonrasinda etiyoloji-
nin aydinlatilabilecegi, gérintileme ydéntemlerinin se-
cilmis vakalarda yararli olabilece@i sonucuna varildi.

Anahtar Kelimeler: Bas agrisi, Cocuk, Nérogortnti-
leme
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Abstract

Objective

Headache is a common complaint in childhood.
While the etiology is usually benign, such as migraine
or tension-type headache, cranial imaging is often
performed on patients to identify any missed or serious
underlying pathology. In the present study we assess
the etiology and clinical characteristics of headaches
in children and establish the diagnostic contribution of
imaging methods.

Material and Method

This retrospective study included patients who
presented with headaches to the Pediatric
Neurology Outpatient Clinic of Suleyman Demirel
University Faculty of Medicine between 2019 and
2022. Headache information (frequency, duration,
type, characteristics, intensity, localization, and
accompanying findings) was obtained, and the cranial
imaging results of patients were recorded. Headaches
were classified according to the criteria established by
the International Headache Society.

Results

The study included 234 patients aged 2-18 years
with a mean age of 12.56 years, of which 64.5% were
female. The diagnosis was primary headaches in
68.4% of the patients, with tension-type headaches
in 46.2%, migraine in 31.2%, and other primary

Introduction

Headache is a common complaint among children. It
is the primary cause of visits to pediatric neurologists.
The etiology is usually benign, such as migraine
or tension-type headache, while less common are
serious organic conditions. Accordingly, every patient
presenting with headaches should be evaluated in
detail and secondary causes should be excluded
(1-4). Physical and neurological examinations after
taking a detailed history are usually sufficient to
establish the cause of childhood headaches, and
there is no obligatory test or imaging method required
to confirm the diagnosis. An accurate definition and
classification is the most important factor guiding
patient management (5), although when history and
examination findings are suggestive of a secondary
cause, patients should be scheduled for neuroimaging
after all necessary assessments.

Although cranial imaging has low diagnostic value in
children with normal neurological examination findings,
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headache causes in 22.5%. Among the secondary
headaches, disorders of the cranium, neck, eyes,
ears, nose, sinuses, teeth or other cervical structures
accounted for 79.7%, with the most common cause
being sinusitis. Cranial imaging was performed on
66.7% of the patients, of which 51.9% were identified
with abnormal findings. 14.1% of the imaging
results evaluated as abnormal were incidentally
detected cerebral abnormalities with potential clinical
significance; 10.3% were findings that were found
incidentally and had no clinical significance. The
treatment of these patients did not change with the
imaging result. Another 25% were evaluated as
extracerebral abnormality associated with headache.
Only one patient's outcome was associated with
headache. The patient was diagnosed with sinus vein
thrombosis and the treatment was arranged.

Conclusion

The majority of childhood headaches identified in
the present study were found to be benign, with the
leading causes being tension-type headache, infection
and migraine, and imaging methods were found to
be of little diagnostic benefit. It was concluded that
a detailed clinical assessment of patients presenting
with headaches could clarify the etiology, while
imaging methods may be useful in selected cases.

Keywords: Child, Headache, Neuroimaging

physicians may submit the patient to imaging, even if
there is no indication, under family pressure/concern
or out of fear of missing an underlying pathology.

In the present study we assess the etiology and
clinical characteristics of headaches in pediatric
patients and establish the diagnostic contribution of
imaging methods.

Material and Method

Included in the study were all patients who presented
with headaches to the Pediatric Neurology Outpatient
Clinic of Sileyman Demirel University Faculty of
Medicine between January 2019 and January 2022.
The study was granted Ethics Committee approval
(Suleyman Demirel University Faculty of Medicine
Clinical Research Ethics Committee, 12.01.2022-25).
Patients withincomplete records, with aknown disease
that could cause headaches or with a known structural
intracranial disorder were excluded from the study.
All patients presenting with headaches undergo a



systemic physical examination, including arterial blood
pressure measurement, and a detailed neurological
examination, including fundus examination, and the
findings are recorded in the files. Data for the present
study were collected from the patient files, including
age and gender, frequency, and headache duration,
type, characteristics, intensity and localization, as well
as any accompanying symptoms and examination
findings. Headache pain intensity was determined by
numeric scale rating from 0 to 10. The cranial imaging
results of the patients were recorded.

Headaches were classified according to the
International Classification of Headache Disorders
proposed by the Committee of the International
Headache Society (5). Based on these criteria,
all headaches were divided into two groups as
primary or secondary. Primary headaches were
then classified as migraine, tension-type, trigeminal
autonomic cephalalgias, and other primary headache
disorders; and secondary headaches were classified
as headaches attributed to trauma or injury to the
head and/or neck, headaches attributed to a non-
vascular intracranial disorder, headaches attributed
to infection, headaches attributed to cranial and/ or
cervical vascular disorders, headaches attributed to
a substance or its withdrawal, headaches attributed
to disorder of homeostasis, headaches attributed to
psychiatric disorders and headaches or facial pain
attributed to disorders of the cranium, neck, eyes,
ears, nose, sinuses, teeth, mouth or other facial or
cervical structures.

Cranial imaging results were first classified as
normal or abnormal, and the abnormal results
were then further classified under five headings:
1) cerebral abnormalities relevant to headache 2)
incidental cerebral abnormalities with potential clinical
significance 3) incidental cerebral abnormalities without
clinical significance 4) extracerebral abnormalities
relevant to headache and 5) incidental extra-cerebral
abnormalities.

The patients were divided into two groups according
to age: Group 1 aged <10 years, and Group 2 aged
>10 years.

Statistical Analysis

The statistical analyses in the study were performed
using IBM SPSS Statistics (Version 20.0. Armonk,
NY: IBM Corp.). Descriptive values were presented as
frequency (percentage) and mean+SD (median; Q1-
Q3). Patient characteristics were compared between
those who underwent and who did not undergo
cranial imaging. A Chi-square test with Monte Carlo
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simulation was used to assess the relationship
between categorical variables. Since the quantitative
measurements were not normally distributed, the two
independent groups were compared with a Mann-
Whitney U test. A p-value of < 0.05 was considered
statistically significant for all analyses.

Results

The study included 234 patients aged 2-18 years
with complaints of headaches. The mean age was
12.56+£3.7 years (median age: 13 years). Female
and male patients accounted for 64.5% and 35.5%
of the study sample, respectively. The patients
described their headaches mostly as throbbing
(50.9%). Headaches had persisted for more than
one year in 33.3% of the patients; the mean pain
score was 6.15+1.96, the frequency of headache
attacks was mostly 2-4/week (47.4%); the duration
of headache attacks was mostly 1 hour or 1-3 hours
(~59%); and the localization of headache was mostly
in the frontal region (39.7%). The distribution of the
headache characteristics of the patients is presented
in Table 1. Of the patients, 78.6% reported headache
relief with analgesics. The rate of patients diagnosed
with primary headaches was 68.4%, with the most
common cause of primary headaches being tension-
type headache (46.2%) and the second most common
cause being migraine (31.2%). The rate of secondary
headaches was 31.6%, with the most common cause
being headache or facial pain attributed to disorders
of the cranium, neck, eyes, ears, nose, sinuses, teeth,
mouth or other facial or cervical structures (79.1%).
These patients were most frequently diagnosed with
sinusitis (Table 2). Nearly half of the patients had no
accompanying symptoms, while the most common co-
complaints included nausea and dizziness (Table 3).

Cranial imaging was performed in 66.7% of the
patients, with abnormal findings revealed in 51.9%.

Based on the abnormal cerebral findings considered
to be associated with headaches, only one patient
was diagnosed with venous sinus thrombosis (0.6%).
Incidental cerebral abnormalities with potential clinical
significance, such as arachnoid cysts and Chiari type
1 malformation, were identified in 14.1% (Table 4).
For the sole patient diagnosed with venous sinus
thrombosis, the treatment plan was changed after
cranial imaging findings, while the follow-up and
treatment of other patients continued as planned.

There was no significant difference in the demographic

or clinical characteristics of the patients who underwent
and those who did not undergo neuroimaging. The

440



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Table 1 Distribution of headache features

Neuroimaging in Pediatric Headaches

Features n(%)
Throbbing 119 (50,9)
Can not be described 70 (29,9)
Characteristic of headache Squeezing 21 (9,0)
Stabbing 15 (6,4)
Non- specific 9 (3,8)
<1 month 34 (14,5)
1-3 months 51 (21,8)
Duration of headache 3-6 months 21 (9,0)
6 months-1 year 50 (21,4)
>1 year 78 (33,3)
1/week 47 (20,1)
2-4lweek 111 (47,4)
Headache frequency >4/week 37 (15,8)
1/month 23(9,8)
>1/month 16 (6,8)
< 30 minutes 46 (19,7)
<1 hour 68 (29,1)
Duration of headache attack 1-3 hours 70 (29,9)
< 24 hours 40 (17,1)
>24 hours 10 (4,3)
Frontal 93 (39,7)
Frontoparietal 35 (15,0)
Temporal 9 (3,8)
Localization Temporoparietal 23(9,8)
Occipital 26 (11,1)
Can not be localized 48 (20,5)

two groups of patients had the same median age.
The mean pain score was slightly higher in patients
who underwent cranial imaging, although there was
no significant difference between the groups.

An assessment of the two age groups, being those
aged=<10 years and those aged >10 years, revealed
a significant gender difference between the groups
(p=0.004). While 28.2% of the patients were younger
than 10 years of age and the distribution of boys and
girls was equal, 71.8% of the patients were older than
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10 years and 70.2% of these patients were female.
The mean age was 7.68+2.28 years in Group 1
compared with 14.49+1.99 years in Group 2.

The types of headache also differed significantly
between the age groups (p<0.001), with higher
rates of throbbing and tightening headaches in
Group 1. There was no significant difference in the
headache duration, attack frequency, attack duration
and localization between the different age groups.
Symptoms accompanying headaches did not differ
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Etiological distribution of patients with primary and secondary headache

Headache type Classification n (%)
Tension-type headache 74 (46.2)

Z:;T:g(%A%) Migraine 50 (31.2)
Other primary headache disorders 36 (22.5)
Headaches or facial pain attributed to disorder of cranium,
neck, eyes, ears, nose, sinuses, teeth, mouth or other 59 (79.7)
facial or cervical structures

Secondary Headaches attributed non-vascular intracranial disorder 2(2.7)

(= Rz Headaches attributed to disorder of homeostasis 9(12.2)
Headaches attributed to cranial/cervical vascular disorder 1(1.3)
Headaches attributed to trauma/injury to the head/neck 3(4.0)

Total 234(100)

Symptoms accompanying headache
n (%)

None 117 (42,3)

Nausea 63 (22,8)

Vertigo 44 (15,9)

Photophobia 19 (6,8)

Phonophobia 12 (4,3)

Vomiting 11 (3,9)

Vision loss 9 (3,2

Numbness 1 (0,36)

significantly between the age groups, although the
rates of nausea, vomiting, dizziness and phonophobia
were slightly higher in Group 2, and the rate of vision
loss was higher in Group 1. The rate of response to
analgesics was higher in Group 1 (p=0.031). While
Group 2 had predominantly primary headaches,
Group 1 had a significantly higher rate of secondary
headaches (p=0.021). Among the primary headaches,
migraine accounted for a higher rate in the older age
group, while the rate of tension-type headaches
was higher in the younger age group (Table 5). The
neuroimaging results of the two age groups did not

differ significantly, although mean pain score was
significantly higher in Group 2 (p<0.001).

When the patient characteristics were compared
between those diagnosed with primary and secondary
headaches, primary headaches were significantly
more common in females (72.8%) (p<0.001). Mean
age (p=0.003) and mean pain score (p=0.015) were
significantly higher in those with primary headaches.
The rate of patients who had suffered headaches for
more than one year (41.1%) was significantly higher
in those with primary headaches (p=0.006). Attacks
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Table 4 Neuroimaging classification results

Neuroimaging in Pediatric Headaches

n (%)

Normal

75 (48.1)

Cerebral abnormalities relevant to headache
Sinus venous thrombosis

1(0.6)

Arachnoid cyst

Chiary type 1 malformation
Pineal gland cyst
Arteriovenous malformation
Choroid plexus papilloma
Mega cysterna magna

Incidental cerebral abnormalities with potential clinical significance

22 (14.1)

White matter hyperintesities
Old ischemic infarcts

Incidental cerebral anormalities without clinical significance

16 (10.3)

Extracerebral abnormalities relevant to headache
Sinusitis
Mastoiditis

39 (25.0)

Incidental extra-cerebral abnormalities
Adenoid vegetation
Mucosal retention in sinuses

3(1.9)

Total

156 (100)

lasting in excess of 24 hours were observed only in
the patient group with primary headaches (p=0.012).
The rate of headaches localized to the occipital region
was significantly higher in patients with secondary
headaches (20.5%) (p=0.036). The number of patients
undergoing neuroimaging was not different between
patients with primary and secondary headaches.

Discussion

The majority of headache complaint can be attributed
to functional disorders such as migraine and tension-
type headache, while a small proportion have a
more serious underlying organic cause. Various
studies reported different rates of migraine (7-
55%) and tension-type headaches (29-77%) as the
most common causes (3, 4, 6). Our study identified
tension-type headache (31.6%), headache or facial
pain attributed to disorders of the cranium, neck,
eyes, ears, nose, sinuses, teeth, mouth or other facial
or cervical structures (25.2%), and migraine (21.4%)
as the most common of all headache types. After
classification as primary or secondary headaches, the
rate of primary headaches was 68.4%, and the most
common type of primary headache was tension-type
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(46.2%), followed by migraine (31.2%). Secondary
headaches were identified in 31.6% of the patients,
with the most common cause being headaches or
facial pain attributed to disorders of the cranium, neck,
eyes, ears, nose, sinuses, teeth, mouth or other facial
or cervical structures (79.7%), and the most common
diagnosis being sinusitis. Previous studies in literature
also identify the majority of secondary headaches
as benign, self-limiting, and developing usually after
upper respiratory tract infections. Serious causes are
very rare (1-3, 7).

While headaches can occur at any age, the prevalence
increases at the age of 12—-14, being more common
in females. Before 12 years of age, the prevalence
of headache is similar among males and females
(8). In the present study, the mean age was 12.56
years, and the frequency of headaches did not differ
significantly between the male and female patients
up to the age of 10, while the female rate was higher
among patients over 10 years of age.

Indications for neuroimaging include acute severe
headache, abnormal neurological examination
findings, changes in headache characteristics and
symptoms suggestive of increased intracranial



pressure, although imaging planning is carried out
during the initial assessment in clinical practice (8,
9). This can often be attributed to worry of missing
serious disease and family pressure.

The increased frequency of imaging has resulted in
an increasing rate of detection of abnormal incidental
findings that are unrelated to headaches. Different
studies have reported a cranial imaging rate of
35-85% in patients with headaches (2-4, 6). In the
present study, 66.7% of the patients underwent
imaging, and the rate of abnormal findings was
51.9%. Previous studies have reported abnormal
finding rates of 9-52.8% (3, 10, 11). Patients with
headaches who undergo cranial imaging may have
several abnormal findings that may or may not be
related to headaches. Although the rates of abnormal
imaging findings reported in the present study and
other studies are high, the rate of abnormalities related
to headaches is low. Cerebral abnormalities related
to headaches were detected in only one (0.6%) of
the 156 patients in the present study, and medical
treatment was planned accordingly. Other findings
considered abnormal were incidental findings that
were unrelated to headaches. Yilmaz et al. performed
cranial imaging on 72.2% of 449 patients, and found
abnormalities relevant to headache in only 0.6% (3).
Similarly, the imaging findings of 133 patients with
headaches were evaluated, and abnormalities related
to the headaches were identified only in 3.8% (12).
A previous study involving 2,086 patients reported
a secondary headache rate of 30% and a serious
cause rate of only 3.6% (brain tumor, intracranial
infections or vascular disorder) among the sample (1).
Another study reported that the imaging findings were
pathological in 3.7% of migraine patients and in 16.6%
of patients with chronic headaches who had normal
neurological examination findings, although none
required surgical interventions (13). Abnormalities
were identified on 17.7% of the neuroimaging scans
performed in another group of patients who presented
with idiopathic recurrent headache, but most of these
abnormalities were unrelated to the pathogenesis of
headache (14). The abnormalities in the secondary
headaches reported in the literature are mostly
arachnoid cysts, pineal cysts, hyperintense white
matter lesions, developmental abnormalities, Chiari
malformations and vascular anomalies (10, 14, 15).

Moreover, an assessment of the cranial imaging
findings of 225 healthy asymptomatic pediatric
patients revealed abnormalities in 21% of the total,
of whom 36% were followed up, and 2% (cerebellar
tonsillar lesion in 1 patient) required emergency
interventions (16).
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In the present study, imaging was performed on the
vast majority of cases, and pathological findings were
detected by imaging methods in 51.9%. That said,
concurring with the studies mentioned above, the
majority of these abnormalities were not considered
to be directly related to the patient's headache, and so
were not decisive in treatment planning.

Conclusion

It was found in the present study that the majority
of childhood headaches were benign, the leading
causes were tension-type headache, infection and
migraine, and imaging methods had a little diagnostic
contribution. Despite the high rate of abnormal imaging
findings, they offer little to the follow-up of headaches.
The etiology of the headache can be clarified through
a detailed clinical assessment of patients presenting
with headaches, with imaging methods being useful
only in selected cases.
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Oz

Amagc

Bu galismanin amaci, sizofreni hastalarinda yapilan-
dirlimis egzersiz programinin yasam kalitesi ve uyku
Uzerine etkisini arastirmaktir.

Gerec¢ ve Yontem

Bu calisma, davranis bilimleri ve halk saghg! alanin-
da kesitsel tarzda hazirlanmistir. Orneklem biiyiik-
[0gu basit rasgele drnekleme yodntemi ile belirlenmis
olup, 30'u arastirma, 31'i kontrol grubu olmak lzere
toplam 61 hasta ¢alismaya dahil edilmistir. Deneklere
demografik bilgileri iceren Pittsburg Uyku Kalitesi in-
deksi (PSQI) ve Diinya Saglik Orgitii Yasam Kalitesi
Olcekleri uygulandi. Veriler Mayis 2015 ile Eylil 2016
arasinda u¢ donemde (1., 6. ve 12. haftalar) toplan-
mistir. Verilerin analizi SPSS 20.0 (IBM Inc, Chicago,
IL, ABD) programi ile gergeklestirilmis olup, Student
t-testi, ANOVA ve tekrarli 6lgimli ANOVA testleri kul-
laniimistir.

Bulgular

Yasam kalitesi ve uyku kalitesi indeksleri kontrol gru-
bunda anlamli farklilik gostermezken, calisma grubu-
nun egzersiz sonrasi yasam kalitesi puanlari anlamli

olarak artti ve uyku kalitesi puanlari anlamh olarak
azaldi. Ayrica ¢ aylk siirenin sonucunda calisma ve
kontrol gruplari arasinda uyku kalitesi puanlari arasin-
da anlamli bir fark bulunmustur.

Sonug

Sizofreni hastalarina uygulanan yapilandirilmis eg-
zersizin yasam ve uyku kalitesini artirdigi belirlendi.
Psikiyatri hemsireliginde tedavinin etkinligini artirmak
icin egzersizin tamamlayici bir yontem olarak kullanil-
masi 6nerilmektedir.

Anahtar Kelimeler: Egzersiz, Hemsirelik, Sizofreni,
Uyku kalitesi, Yasam kalitesi

Abstract

Objective

The aim of this study is to investigate the effect of the
structured exercise program on the quality of life and
sleep in patients with schizophrenia.

Material and Method

This study was designed as a cross-sectional study
in behavioral sciences and public health. The sample
size was determined by random sampling method,
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and a total of 61 patients, 30 for the study and 31
for the control group, were enrolled in the study.
The Pittsburg Sleep Quality Index (PSQI) and World
Health Organization Quality of Life (WHOQOL-
BRIEF-TR) scales with demographical information
were applied to the subjects. The data was collected
in three periods (1st, 6th, and 12th weeks) between
May 2015 and September 2016. The analysis of the
data was performed by SPSS 20.0 (IBM Inc, Chicago,
IL, USA) program using Student t-test, ANOVA, and
repeated measure ANOVA.

Results

While the quality of life and sleep quality indices did
not differ significantly in the control group, the post-
exercise quality scores of life of the study group

Introduction

Schizophrenia is a disease that continues with
deterioration, recovery, and repetition in the aspects
of thought, perception, and affection (1). Although
there are important symptoms in all aspects of
functionality in schizophrenia, there is no certain
biomarker to help for diagnosis. Disability usually
occurs in schizophrenia. The sick individual shows a
deterioration in his daily life, work, and social relations
or functions. All treatments for schizophrenia are
carried out in order to relieve the acute symptoms of
patients, improve their quality of life and functionality,
and bring the patient back to the community (2).
The annual incidence rate of schizophrenia is given
between 10 and 54 per 100,000 (3, 4) In Turkey, it
can be stated that nearly 1-2 million people were
affected by schizophrenia (4). Schizophrenia causes
problems such as lack of self-care, loss of social skills,
deterioration of physical health, stigma, economic
difficulties, inability to use individual powers, reduced
opportunities for self-development and poor living
conditions. Therefore it can reduce the quality of life
of sick individuals and cause various problems after
discharge (5, 6).

It is expressed that the sleep alterations related to
schizophrenia were known since Kraepelin and cause
sleep disorders at the rate of 30-80% depending on the
intensity of psychotic symptoms (7). There are many
studies in the literature showing the relationship between
sleep disorders and decreased quality of life, increased
cognitive disorders, and hospitalization (8-12).

It is among the duties of the psychiatric nurse to
develop behaviors of a healthy lifestyle (exercise,
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increased significantly, and the quality of sleep scores
decreased significantly. In addition, a significant
difference was found between the sleep quality
scores of the study and control groups as a result of
the three-month period.

Conclusion

It has been determined that structured exercise
applied to patients with schizophrenia increases the
quality of life and sleep. It is recommended to use
exercise as a complementary method to increase the
effectiveness of treatment in psychiatric nursing.

Keywords: Exercise, Nursing, Schizophrenia, Sleep
quality, Quality of life

diet, smoking stop) for physical problems that may
arise in psychiatric patients (13). In those struggling
with schizophrenia, drug therapy is mainly used.
However, the structured exercise program together
with other therapies may be a novel, inexpensive,
effective, and easy-to-apply method, in which the
families are also involved, for schizophrenic patients.
It is a supportive treatment that can significantly affect
the prognosis of the disease in a TRSM (Community
Mental Health Center), both in the clinical setting and
after discharge. This study was conducted to reveal
the effect of the structured exercise program applied
to schizophrenia patients treated in the TRSM on the
quality of life and sleep.

Material and Method

The population of the study consisted of schizophrenia
patients (N=120) who regularly attend the activities of
the TRSM, which is affiliated with an Education and
Research Hospital, and receive outpatient treatment.
A study and control group was formed by a simple
random sampling method among the schizophrenia
patients who met the inclusion criteria and
participated voluntarily following the power analysis
of two proportions with 85% power. The study was
initiated by obtaining ethical approval from the Ethics
Committee of the Faculty of Health Sciences of
Atattrk University (02/17/2015 and No: 98/3) and
written consent from the relevant institution. Then,
a total of 61 patients with schizophrenia, 30 study,
and 31 control groups, were selected randomly and
subjected to a structured exercise program between
May 2015 and September 2016. The volunteer
participants were asked to sign the informed consent
form. Data are subject to third-party restrictions. This



study was conducted following the ethical principles
of medical research and publication, as outlined by
Helsinki Declaration.

The inclusion criteria for the study were determined
as having a diagnosis of schizophrenia according
to DSM-V diagnostic criteria at least 1 year ago,
being open to communication and collaboration, and
participating voluntarily in the study. The patients
with cognitive disorder, language problems at a level
preventing psychiatric interview, acute exacerbation
period, having dementia and/or another organic
mental disorder diagnosis, having mental retardation
determined by clinical interview, and refusing to
participate in the study were excluded from the study.
The dataset consisted of the "Personal Information
Form" and two scales of "WHO- Quality of Life"
and "Pittsburgh Sleep Quality Index" applied to the
study and control groups. The applications of the
scales were performed with the face-to-face interview
technique and repeated at the 6th and 12th weeks.
No interventional procedures were performed on
these patients and informed consent was signed.

The Personal Information Form consists of 11
guestions and includes socio-demographic
information. WHOQOL-BRIEF-TR consists of 26
items selected from the WHOQOL-100 scale as
a result of pilot studies conducted in 15 centers
worldwide. The adaptation of the scale to the Turkish
language was carried out by conducting validity and
reliability (Cronbach’s alpha = 0.70) studies.13 Four
items are coded reversed since they contain negative
statements. The Pittsburgh Sleep Quality Index was
developed by Buysse et al. in 1989 to evaluate sleep
quality in psychiatric practices and clinical research
(Cronbach’s alpha = 0.80) (14).

A preparatory session was held first with schizophrenia
patients in the study group. Necessary information
about the exercise program implemented for 12
weeks was given and assured that the tests were
not an exam. The exercise program consists of 40
minutes of practice sessions consisting of 5 minutes
of warm-up, 10 minutes of stretching, 10 minutes of
strengthening, 10 minutes of limber up, and 5 minutes
of cooling along 12 weeks. For control groups, the
exercise program was not applied and only test forms
were filled for pretest, 6th, and 12th weeks.

Statistical Analyses

The data were analyzed by SPSS 22.0 (IBM Inc,
Chicago, IL, USA). The descriptive statistics were
presented as mean + SD and frequency (percentage).
The normality of the scale scores was checked by the
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Shapiro-Wilk test. In the comparison of independent
groups, Student t-test and ANOVA, and Repeated
Measure ANOVA were used for pre and post-
measurements of the exercise period of times. As
a post-hoc analysis, Tukey HSD was preferred for
pairwise comparisons. P<0.05 value was considered
as statistically significant results for 5% Type-I error.

Results

In the study group, 46.7% of the patients were
women and 38.7% of the patients were women in the
control group (p=0.712). Most of the patients were
single (85.3%). The majority of patients (90.1%) in
both groups graduated from primary school. It was
determined that almost all of the patients have no job
and live in the city center. It was found that 67.7% of
the patients in the control group stayed in the nuclear
family, 12.9% in the extended family, and 19.4% in
the nursing home, whereas 46.7% of the patients in
the study group were in the nuclear family, 10% in
the extended family and 43.3% in the nursing home
(p=0.128). The rate of individuals with other mental
diseases in the families of schizophrenia patients
was 19.4% in the control group and 23.3% in the
study group. It was determined that the duration of
attendance to the TRSM was between 1-6 months for
half of the patients and between 6-12 months for the
other half. It was also determined that the majority of
the patients (>90%) used their medications regularly
(Table 1).

The average age of the patients in the control group
was 36.19 + 9.84 years, and for the patients in the
study group was 39.70 = 9.96 years. The mean
duration of the disease was higher (20.87 + 8.51
years) in the study group than in the control group
(17.77 £ 9.75 years), but not significantly (p=0.415).

Quality of life scale scores was compared between
the measurement time periods and the groups.
It was determined that there was no significant
difference (p=0.242) between the quality of life for
three periods in the control group. However, there
was a significant difference (p=0.032) in the quality
of life of the patients in the study group. It was shown
that the quality of life increased significantly over
time. The scores of physical health, mental health,
and social life subscales for patients in the control
group were not found different significantly. But, the
environmental area score (63.98+9.56 points) was
significantly higher after 3 months exercise program
(p=0.001) for the control group. In the study group, all
subscale scores were significantly different and lower
in the pre-exercise program (p=0.001 at least).
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The demographical characteristics of patients in both groups

Properties Control (n=31) Study (n=30) b
n % n %

Gender

Female 12 38.7 14 46.7 712

Male 19 61.3 16 53.3

Marital status

Married 7 22.6 2 6.7 142

Single / Widowed 24 77.4 28 93.3

Education Level

Primary 23 74.2 22 73.3 .269

High School 12.9 7 23.4

College / University 4 12.9 1 3.3

Working Status

Work 1 3.2 1 3.3 1.000

Not Work 30 96.8 29 96.7

Place of Residence

Province 30 96.8 30 100.0 N/A

County 1 3.2 - -

Family type

Nuclear family 21 67.7 14 46.7

Extended family 4 12.9 3 10.0 .128

Nursing Home 6 19.4 13 43.3

Mental diseases in the family

5 R

Duration of TRSM

1-6 Months 20 64.5 15 50.0 375

7-12 Months 11 35.5 15 50.0

Using Medications Regularly

5 s w2 [ 5]

There was no significant difference between the
study and control group values of the overall life
quality scores. In the physical health subscale, the
score of the study group was significantly higher after
three months period (p=0.004). For the mental health
subscale, there was no significant difference between
the study and control groups (p>0.05). Although the
scores of social area for the pre-exercise period
did not differ significantly, there was a significant
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difference between the groups both for the 6th and
12th measurement periods (p=0.008 and p=0.019
respectively. The environmental area score was
significantly lower in the study group for all three
measurement periods (all p<0.01).

The mean sleep quality score of the patients in the
control group was found to be 6.16+£2.11 before
exercise, 6.16 + 2.13 after 45 days after exercise, and



Table 2
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Comparison of Quality of Life in patients between the Study and control Groups pre and
post exercise periods

WHOQOL-BRIEF Before exercise * | After 45 days® | After Three months °©

Mean+SD P Post-hoc
General Quality of Life
Control 56.05+16.42 56.45+16.42 57.26x15.74 242 a=b=c
Study 55.83+13.02 57.92+12.92 59.58+12.58 .032* a<b<c
P .955 .701 .527
Subscales
1. Physical Health
Control 55.41+11.40 57.03+10.16 57.03+£10.16 .109 a=b=c
Study 55.36+£10.52 61.55+£9.64 64.40+£8.77 <.001* a<b<c
P .984 .080 .004**
2. Mental Health
Control 54.97+£12.97 56.45+12.68 55.78+£12.81 .120 a=b=c
Study 51.67+£11.82 59.17+13.19 60.97+£12.26 <.001* a<b<c
P .303 416 11
3. Social
Control 50.94+14.90 50.94+14.90 50.54+15.09 .622 a=b=c
Study 53.19+17.36 62.08+£16.72 60.42+16.77 .001* a<b=c
P .588 .008** .019**
4. Environmental
Control 63.98+9.56 65.23+7.34 66.58+7.40 .001* a=b<c
Study 55.65+8.89 59.26+7.97 59.81+6.99 .001* a<b=c
P .001** .003** .001**
PUKI
Control 6.16+£2.11 6.16+£2.13 6.13+£2.36 .959 a=b=c
Study 6.47+2.53 5.40£1.92 3.63+1.16 <.001* a>b>c
P .610 .149 <.001**

*: significant at 0.05 levet according to Repeated measure ANOVA,
**: significant at 0.05 level according to independent sample Student t-test,

a,b,c: denote the Tukey HSD post-hoc test results

6.13 + 2.36 after three months. It was determined that
there was no significant difference (p =0.959) between
the total sleep quality score average obtained from
three measurements of the patients in the control
group. The mean sleep quality score of the patients in
the study group was 6.47+2.53 before exercise, 5.40
+ 1.92 after 45 days after exercise, and 3.63 + 1.16
after three months. It was determined that there was
a significant difference (p <.001) between the total

sleep quality scores for three measurements. It was
determined that the average total sleep quality score
gradually decreased. In addition, in the 12-week
period, the sleep quality index of the study group was
found to be significantly higher (p <.001) compared
to the control group. There were seven subscales
of PSQI. Among the subscales, subjective sleep
quality, sleep latency, sleep disturbance, and daytime
dysfunction subscales had a significant difference
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between the exercise periods (all p<0.001). The sleep
duration, sleep efficiency and use of sleep medication
components of PSQI did not differ between the
exercise periods. Furthermore, the components of
subjective sleep quality, sleep latency, and sleep
disturbance were found significantly lower in the study
group for 3 months period after exercise (Table 2).

Discussion

The view that quality of life is an important indicator
of the functionality of patients with schizophrenia has
begun to increase gradually. Improving the quality of
life has become an important goal of schizophrenia
treatment (15). As well as the use of drugs, a patient
should be supported by various psychological and
social experiments to gain a better quality of life
(16). Some studies indicate that regular exercise
benefits psychiatric disorders (17). Positive effects of
community mental health centers on improving the
quality of life of patients have been observed (18).

In a case & control study, the patients with
schizophrenia received aerobic exercise 3 days a
week for 10 weeks, and it was observed that there was
a significant decrease in symptoms in the exercise
group. Besides, there was a significant increase
in patients' quality of life. Accordingly, it has been
stated that low - medium level aerobic exercises will
be very useful in reducing symptoms and increasing
the quality of life (19). Studies have reported that
exercise increases social abilities and decreases
depression and psychotic symptoms in patients with
schizophrenia (20).

In this study, in accordance with the literature, it
was observed that the increase in general quality of
life was due to the positive effect of exercise, and
patients felt better. Moreover, there was no change
in the quality of life of patients in the control group
as physical health, while a positive increase was
observed in the patients in the study group since the
exercise was effective.

It was stated that, in a study, psychotic people increase
their capacity for physical activity, maintain weight
control due to continuous physical exercise, and thus
increase their self-esteem. These positive changes
are reflected in every area of the individual's life.
Acil (2006) performed a 10-week physical exercise
program in a study with schizophrenia patients and
found that exercise contributed positively, especially
in physical and mental areas in terms of quality of
life (21). It can be said that the result of this study
conformed with the studies in the literature.
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Although there was no change in the control patients
on the mental health, there was a positive increase
in the study patients after the exercise program was
completed. In some studies, it was stated that physical
activity contributes positively to the spiritual field,
improves the psychological quality of life in patients
with schizophrenia, increases the mental health
scores by 16%, and affects the increased quality of
healthy life (22). This study claims that a positive
change can be seen in the patients of the study group
who enjoyed life during exercise activities, felt happier,
and appeared cheerful since they don't feel alone.

In a similar study conducted in the Community Mental
Health Center, it was found that the provided activities
increased significantly the quality of life, general and
social functionality, and reduced disability (23). It was
also stated that the patients with chronic mental illness,
who participated in a psychosocial rehabilitation
program, have less active symptoms of discomfort and
disability, higher insight into disease and treatment,
and better social and family functionality (24, 25). The
study showed that the structured exercise program
increased socialization. Therefore, regular exercise is
important for schizophrenia patients in terms of social
life.

In this study, it was determined that both the control
and study groups had a significantly higher quality
of life in the environmental field. It is stated that
the events such as group work, and spending time
together in the exercise program affect this situation.
The reason for the increase in the environmental area
in both groups can be explained by the patients' follow-
up to TRSM. In the study group, the level of quality of
life in the physical, mental, social, and environmental
areas increased significantly after exercise, while
there was no increase in the control group except
for the environmental area. It can be said that this
difference between the study and the control group
is caused by the planned and regular exercise of the
patients in the study group. The positive effects of the
structured exercise program started to be realized on
the 45th day and continued in the third month. It can
be said that this result confirms the hypothesis of the
research.

Although sleep problems are a common problem
in patients with schizophrenia, they can also affect
the treatment process and direct the prognosis of
the disease (8, 11). Serious and persistent sleep
problems are common in patients with schizophrenia.
In schizophrenia, an excessive amount of dopamine
in the brain, high anxiety, and side effects of drugs
are factors that lead to sleep problems. Improving



sleep quality in patients with schizophrenia generally
reduces their psychiatric symptoms. (26). For these
reasons, psychiatric nurses who evaluate the patient
in all aspects should determine the sleep pattern
of the patients and the factors affecting them and
should take the necessary precautions to improve
the quality of sleep. 8-11 In a study on schizophrenia,
the symptoms of patients, quality of life, and sleep
were measured and those who could not sleep well
were found to have a low quality of life. In addition,
it was observed that they were more depressed and
those who could not sleep well were exposed to the
side effects of medications more than those who
slept well (27). In another study, it was observed that
depression levels decreased and sleep quality levels
increased as a result of a 10-week exercise program.
In particular, it has been reported that moderate-
paced exercise affects sleep quality in the early
evening (28). In a study on subjects with insomnia
and hypersomnia, it was observed that exercise
improves sleep quality, provides sleep continuity, and
decreases the frequency of waking up at midnight
(29) O’Connor (30) stated in his epidemiological study
that exercise started to sleep and regular physical
activity was effective in increasing sleep quality and
eliminating sleepiness during the day. In some recent
studies with small groups, it was reported that the
mechanisms of the exercise have excellent results in
patients with schizophrenia, and future studies with
large samples were suggested (31 - 33).

While the total sleep quality of the patients in the
control group did not change for three months, the
total sleep quality score of the patients in the study
group decreased significantly during three months. A
lower sleep score on the whole scale and subscales
indicates an increase in sleep quality. In addition, in
patients in the study group, subjective sleep quality,
sleep disturbance, and daytime dysfunction were
shown to show a significant decrease in the three-
month post-exercise period compared to pre-exercise.
In the study group, the patients with increased
subjective sleep quality, sleep latency (easier to fall
asleep), and decreased sleep disturbances, cause
an increase in sleep quality by decreasing in daytime
dysfunction scores. This study, also, shows that the
total sleep quality and sleep latency of patients with
schizophrenia in the study is gradually increasing
especially after the 45th day compared to the control
group. Therefore, the long duration of the exercise is
important. A significant difference in total sleep quality
scores, as well as subjective sleep quality, sleep
disturbance, and daytime dysfunction emerge after
the third month of the exercise program between the
study and control groups.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

There are some limitations to the study which are the
completion time the study and the low sample size.
Because the follow-up of the patients for their regular
participation in the exercises during three months and
gathering the information in three different periods
had some difficulties.

It can be concluded that a structured exercise
program is a supportive option that can significantly
affect the course of the disease in TRSM as a new,
inexpensive, effective, and easy-to-apply method for
patients with schizophrenia. When structured exercise
is added to classical treatment methods, it is known
that patients will have a positive effect on the quality
of life and sleep. Therefore, psychiatric nurses should
regularly carry out exercise programs and support
the patients, to reduce the symptoms of illness,
improve life and sleep quality, and improve health for
individuals diagnosed with schizophrenia with other
care practices. In addition, it is recommended that
psychiatric nurses should take the responsibility for
directing schizophrenia patients to exercise practice,
monitoring sleep patterns of schizophrenia patients
at certain intervals, and receive an education on
improving sleep quality and drug administration.
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Oz

Amac

Hasta konforu inguinal herni cerrahisinde basariyi
belirleyen temel unsurlardandir. Mesh kullanimi niiks
sorununu ciddi sekilde ¢ozmis olsa da yeni bir sorun
olarak kronik agri problemini dogurmustur. Desarda
teknigi eksternal oblik kas aponevrozunu kullanan
bir ydntemdir ve fizyolojiye uygulugun yaninda disik
niks oranlar ile populerlik kazanmistir. Calismanin
amaci Desarda ve Lichtenstein tekniklerinin niks,
kronik agr ve hasta konforu agisindan karsilastiriima-
sidir.

Gerec ve Yontem

Ekim 2010 ve Subat 2014 tarihleri arasinda Konya
Egitim ve Arastirma Hastanesi Genel Cerrahi Klini-
gi'ne kasik fitigi sikayeti ile miracaat eden hastalar
calismaya dahil edildi. Hastalar kapal zarf usull ile
randomize edilerek 2 gruba ayrildi. ilk gruba Desarda
proseduri (D),ikinci gruba Lichtenstein prosediri (L)
uygulandi. Her 2 teknik de orijinal tarif edildigi sekli

ile uygulandi. Kronik agrinin degerlendirmesinde kul-
lanilan anketler hastalara ameliyat dncesi, ameliyat
sonrasi 1. ve 3. yilda uygulandi.

Bulgular

Desarda grubunda 80,Lichtenstein grubunda 82 ol-
mak Uzere toplamda 162 hasta degerlendirmeye
alindi. Ortalama takip siresi 122 (96-145) aydi. Her
2 gruptan da 2 ‘ser hastada niiks gdzlendi. Ameliyat
oncesi agri degerlendirmesinde gruplar arasinda fark
yoktu. Yine ameliyat sonrasi 1. ve 3. yilda agri sid-
det, sikhk ve hareket kisithliginda gruplar arasinda
anlamli fark yoktu. Ortalama ameliyat streleri sira-
styla 44.5+3.7 dk. ve 56.7+2.97 dk. olmak tzere D
grubunda daha kisaydi. Fark istatistiksel olarak an-
lamliydi(p<0.001).Gruplar arasinda komplikasyonlar
acisindan anlamli fark yoktu.

Sonug

Desarda teknigi; diinya genelinde en sik uygulanan
ve yama kullanilarak gerceklestirilen Lichtenstein tek-
nigi ile ayni seviyede niiks, kronik agri ve komplikas-
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yon orani ile glivenle uygulanabilir. Dahasi onarimin
fizyolojiye uygun olmasi, yabanci cisim icermemesi,
kolay 6grenilip uygulanmasi ve maliyet avantaji olma-
sI da yéntemin ek avantajlaridir.

Anahtar Kelimeler: Desarda onarimi, Hasta konforu;
Kasik fitigi, Kronik agri, Lichtenstein onarimi

Abstract

Objective

Patient comfort is an important factor affecting the
outcome and success of inguinal hernia repairs.
Mesh usage significantly decreases recurrence rate
however, the problems due to mesh usage negatively
affects the patient comfort. Desarda repair using the
body's own tissues has gained importance because
it is more physiological and has low recurrence
rates. In this study, we aimed to compare Desarda
and Lichtenstein repairs in terms of chronic pain and
recurrence.

Material and Method

Patients who were operated on at Konya Training
and Research Hospital between October 2010
and February 2014 were included in the study.
Randomization was done using the closed envelope
method. Desarda repair was performed in the first
group (D), and Lichtenstein repair was performed in
the second group (L). Both techniques were applied

Introduction

Inguinal hernia surgeries are one of the most common
surgeries around the world. Recurrence, which was
a big problem after inguinal hernia surgeries in the
past, lost its importance after the use of the patch.
Therefore, surgeries using a patch are considered the
gold Standard today (1-3). In addition to this success
of surgeries performed with patches, unfortunately,
the problem of chronic pain that negatively affects
patient comfort has emerged.

Although it is reported to be less common with the use
of light mesh, chronic inguinal pain can be seen in up
to 1/3 of the patients after hernia repair with mesh
(4, 5).In 2001, Desarda brought a new perspective
to the balance of relapse and chronic pain by
explaining the results of the method he described. In
this new method described by Desarda, he used the
aponeurosis of the external oblique muscle instead
of a synthetic patch. Thus, he avoided the negative
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as originally described. 3 questionnaires were
used in the assessment of chronic pain. All three
questionairres were filled before the operation, after
first and third year from the operation.

Results

162 people participated in the research. There
were 80 people in the Desarda group and 82 in the
Lichtenstein group. The median follow up time was
122 (96-145) months. There were 2 cases with
recurrence in each groups. Preoperative pain levels
were similar. The pain incidence, severity and limited
activity were similar in the first and third years. The
mean operation time was significantly lower in D
group than L group (44.5£3.7 min and 56.7+£2.97 min
respectively). Complication rates were similar in both
groups.

Conclusion

Desarda technique can safely used for hernia repair
with its similar recurrance, complications and chronic
pain rates with the most commonly used Lichtenstein
technique. Moreover, it is advantageous with
physiological closure of myopectineal orifice, being
easy to perform, not containing foreign material and
being cost-effective.

Keywords: Chronic pain, Desarda repair, Inguinal
hernia, Lichtenstein repair, Patient comfort

effects of the synthetic patch and stated in his article
a very low recurrence rate of 0.25% (6).

The common result of studies in the literature
comparing Desarda and Lichtenstein procedure, the
most commonly performed patch surgery, is the lack
of randomized prospective studies with longer follow-

up.

Our aim in this study is to compare the results
of recurrence and chronic pain of Desarda and
Lichtenstein techniques.

Material and Method

Patients who were operated on at Konya Training
and Research Hospital between October 2010
and February 2014 were included in the study.
Randomization was done using the closed envelope
method. All patients were given detailed information
about both surgical methods. Desarda repair was



performed in the first group (D), and Lichtenstein
repair was performed in the second group (L). Both
techniques were applied as originally described
(6, 7).All surgeries were performed by the same 2
surgeons with experience in hernia. Demographic
information of the patients, hernia types, the
performed operation, the duration of the operation,
postoperative complications, pain and comfort in
preoperative, first and third years after the operation
were recorded in special forms prepared for these
patients. The study was planned for a total of 200
patients in two groups of 100 patients each. Female
patients, bilateral hernias, recurrent hernias,
femoral hernias, patients younger than 18 years of
age, patients with concomitant systemic diseases
(for example diabetes, cirrhosis, advanced heart
failure), those with immune system disorders in
terms of infection risk and those who could not be
treated during follow-up were not included in the
study. Patients whose external obligue muscle fascia
was too weak to be repaired during surgery were
subsequently excluded from the study. Finally, the
number of patients included in the study for groups
D and L was 80 and 82, respectively (Fig 1). The
type of anesthesia to be applied to all patients was
determined by the anesthesiologist, who did not know
the surgical technique to be applied and who also too
kind to account the patient's wishes and compliance.
Necmettin Erbakan University Meram Medical Faculty
Ethics Committee's approval, numbered 2013/117,
was obtained for the study. All patients were informed
with a detailed patient consent form before the
surgery and their signed consent was obtained. The
study adhered to the Declaration of Helsinki. Pain
and comfort assessment was performed according to
the Fig 1.

Enrollment Assessed for eligibility (n=327)

Excluded (n=127)
+ Recurrent hernia(n=24)

+ Declined to participate (=17 )

+ Female patients(32)

+ Decompensated systemic disease (n=51)
+ Under age 18(n=3)

Randomized (n=200)

Group D (n=100) Group L (n=100)

Allocation

| l

Lost to follow-up (n=18)

Lost to follow-up (n=7 )

Exludedbecause the muscle fascia was too Follow-Up

weak (n=13)

Analysed Group D (n=80) Analysed GroupL(n= 82 )
Analysis

Figure 1
Flow chart
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Chronic Pain and Patient Comfort

In the evaluation of chronic pain questionnaires were
used (See Appendix). The first of the questionnaires
(Questionnaire-a) is aimed at determining the
incidence of chronic inguinal pain, the second
(Questionnaire-b) the possible limitation of movement
caused by the pain, and the third (Questionnaire-c)
is aimed at determining the subjective severity of
pain as mild, insignificant, moderate, severe. Survey
study was used. Questionnaires were administered
to the patients three times, in the preoperative period
and in the first and third year postoperatively. In the
evaluation of the questions to determine the incidence
of chronic pain in questionnaire a, and questionnaire
b, 2 points were given to the "Yes" answer and 1 point
to the "No" answer. In questionnaire c, the answer
was given 1 point for the "No pain" answer, 2 points
for the "Insignificant pain" answer, 3 points for the
"Moderate pain" answer, and 4 points for the "Severe
pain" answer. Scores were used in the statistical
evaluation.

Statistical Analysis of Data

Data analysis was performed using IBM SPSS
statistics version 22 software. In the statistical
analysis, continuous variables were presented as
mean + Standard deviation, and data that did not fit
were presented as median (min-max). Categorical
data were expressed as percentages (%). In the
analysis of quantitative data, Student's t-Test was
used for those with normal distribution, and Mann-
Whitney U Test for those who did not. Chi-square test
was used in the analysis of qualitative data. A p<0.05
level was considered significant in all analyses.

Results

Information such as the age of the patients, body
mass index (BMI), follow-up times, length of hospital
stay, type of surgery and return to normal activities
are shown in Table 1. No significant difference was
observed in terms of these data.

The mean follow-up period of the study was 122
(96-145) months. The operation time was 44.5+3.7
minutes in the D group and 56.7+2.97 minutes in the
L groups, and the difference was significant.

The distribution of hernia types belonging to both
groups according to the modified Gilbert classification
is shown in Table 2. No significant difference was
observed in terms of these data. In total, 20 (13%)
of 162 patients underwent general anesthesia, 142
(87%) underwent spinal anesthesia. Local anesthesia
was not applied to the study patients. (Table 3).
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Table 1

Desarda and Lichtenstein Repairs in Inguinal Hernias

Age, body mass index (BMI), follow-up time, hospital stay, surgery and return to normal
activities of the patients according to the groups

. . Length
BMI Fallowm_g time of stay in Return to Operation
Groups Age median : normal . -
meanSD hospital, L time, min
(at leastmost) activity, days
days
gr:o;(% D 51,35¢5.13 | 24,45+0.52 96-144(122) | 1,18+0,38 6.3+1.03 44.5+3.7
Group L
(n=82) 50,58+4.18 24,35+£0.69 96-144(122) 1,22+0,33 6.6+1.12 56.7+2.97
P > 0.05 > 0.05 >0.05 > 0.05 >0.05 < 0.001
Table 2 Examination of hernia types according to the Modified Gilbert classification
Group D Group L Toplam
n( %) n% n %
Typel 6 (7%) 7(9%) 14(8%)
Type Il 23(29%) 24(30%) 48(30%)
Type llI 19(24%) 19(23%) 39(23%)
Type IV 21(26%) 21(24%) 42(25%)
Type VI 11(14%) 11(14%) 23(14%)
Total 80(100%) 82(100%) 162(100%)
Table 3 Distribution of anesthesia types according to groups.
. Group D Group L Toplam
ltems n(%) n(%) n(%)
Applied General Anesthesia 7 (9%) 13(17%) 20(13%)
Anesthesia | gpinal Anesthesia 73(91%) 69(83%) 142(87%)
Total 80(100%) 82(100%) 162(100%)

Table 4 shows the postoperative complications. The
data of both groups are similar. All complications
were resolved with simple medical interventions.

Recurrence occurred in 2 patients (2.5%) from both
groups, and no significant difference was observed
in terms of these data. Preoperative pain values
were similar in both groups. Table 5 shows the
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evaluation of the questionnaire questions consisting
of three groups of questions, the first of which is
to determine the incidence of pain, the second to
determine possible limitation of movement, and the
third to determine the subjective severity of pain,
before the operation, in the first and third years after
the operation, to determine chronic pain and comfort.
First of all, there was no difference according to



Table 4 Postoperative complication rates.
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D (n=80) L (n=82) Toplam
n( %) n(%) n(%)
Wound infection 0(0%) 1(1%) 1(0.5%)
Seroma 1(1%) 3(4%) 4(2.5%)
Hematoma 2(3%) 1(1%) 3(2%)
Scrotal edema 0(0%) 1(1%) 1(0.5%)
Cord edema 1(1%) 0(0%) 1(0.5%)
Total 4(5%) 6(7%) 10(6%)
Evaluation of the que_stionnaire qqestions_to determine the incidence of pain, limitation of
movement due to pain, and severity of pain before and after surgery
Items Group D Group L p
Preoperativeincidance 1.38+0.06 1.47+0.05 >0.05
Postoperativeincidance 1.4240.07 1.31+0.05 >0.05
Preoperativelimitation of mobility 1.99+0.10 1.86+0.07 >0.05
Postoperativelimitation of mobility 2.03+0.07 2.00+0.07 >0.05
Preoperativepainintensity 2.39+£0.13 2.33+£0.15 >0.05
Postperativepainintensity 1.26+0.09 1.63+0.10 >0.05

the questionnaire questions asked whether there
was pain before and after the surgery. Although the
overall limitation decreased significantly in all groups
in determining the activities that were restricted due
to the pain asked after wards, this difference was not
significant when the groups were analyzed separately.
In the evaluation of the questions measuring the
severity of pain, the severity of pain in both groups of
patients showed a significant change from moderate
to insignificant pain compared to preoperatively.
Although the decrease in pain

Discussion

Inguinal hernia surgeries are one of the most common
surgeries around the world. While the problem of
recurrence has been reduced with tension-free
hernia repairs, patient comfort has become the most
important parameter that determines the quality of
surgery. In this study, we compared the Desarda
procedure, which is described as a patchless and

physiology-friendly method, and the Lichtenstein
procedure, which is the most frequently applied
patch procedure worldwide, in terms of recurrence
and patient comfort. Our study is the longest-term
randomized, prospective study comparing these
methods in the literature. According to our study,
the Desarda procedure was as successful as the
Lichtenstein procedure in terms of patient comfort
and recurrence after 10 years of follow-up.

The recurrence rate of the Lichtenstein operation,
which is the most frequently performed patch surgery
worldwide, is around 1% in experienced hernia clinics.
Ratios reaching up to 18% have been reported in the
literature (8). N Gutlic et al. reported the recurrence
rate as 2% in their article (9).Again, Faessen, J.L et al.
Found the recurrence rate below 1% in their study (10).
In the article in which Desarda published the results of
the method named after him for the first time in 2001,
he stated the recurrence rate of the Desarda procedure
as 0.25% (6). Desarda did not report recurrence in his
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article published in 2008(11). Mitura K et al. Found
no recurrence in both groups in the early results of
their study in which they encountered Desarda and
Lichtenstein operations (12). Arslan K. et al. in their
study, which stands out as being the first Desarda study
conducted in Turkey, they determined the recurrence
rate as 1.3% in the 22-month follow-up in the Desarda
procedure (13). In our study, the recurrence rates of
Desarda and Lichtenstein operations were similar
and were around 2%.Current recurrence rates were
consistent with the literature. In the literature, the
average complication rate after inguinal hernia surgery
ranges from 5% to 18% (14, 15). Woodfield J et al.
in their study, they found the complication rate to be
16.8% after hernia surgery (16). Arslan K et al. in their
study comparing preperitoneal repair and Lichtenstein
procedures, they found the complication rates to be
27% and 20%, respectively (17). J. Szopinski et al., in
their study comparing the Desarda and Lichtenstein
procedures, found the complication rate to be 18%
and 20%, respectively (18). In our study, when the
patients were examined in terms of postoperative
complications, hematoma was observed in 2 patients,
cord edema in 1 patient, and seroma in 1 patient in the
Desarda group. Seroma in 3 patients, hematoma in 1
patient, scrotal edema in 1 patient, and wound infection
in 1 patient were observed in the Lichtenstein group.
All complications were resolved with simple medical
interventions. In our study, Desarda and Lichtenstein
operations were similar in terms of complications.
Complication rates were observed around 5-6% and
they were more successful in terms of results compared
to the literature.

Every surgeon knows very well that pain can occur
in acute and chronic periods after inguinal hernia
operations. However, the exact prevalence and
underlying causes, the duration of the pain and
the social consequences of this pain are not fully
understood entities.

This pain is mainly caused by the stimulation of
afferent nerves as a result of the activation of skin
and subcutaneous receptors. Nerve damage in
the acute and chronic periods is a risk factor for
chronic pain. Reducing tension in hernia repairs
provides significantly lower pain rates in patients. It
is clear that tension-free techniques have lower pain
rates than tensioned techniques, and preperitoneal
approaches have lower pain rates than anterior
approaches (19-22).In a comparative study in which
postoperative pain was evaluated over a two-month
period, Zieren et al. found that patients who were
repaired with the laparoscopic and tension-free plug
method had significantly less postoperative pain
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and need for analgesics compared to the patients
who underwent Shouldice repair (23). Jensen EK et
al. reported in their study that chronic inguinal pain
was seen around 2-8% after hernia surgery using a
patch (24). Sivarajah V. et al. reported that the rate
of chronic inguinal pain reached 12% in patients who
underwent the Lichtenstein method (25). Desarda did
not mention patient comfort in their studies. However,
Mitura K et al. compared Desarda and Lichtenstein
procedures in terms of chronic pain and found no
significant difference (12). Again, J. Szopinski et
al. When the Desarda and Lichtenstein procedures
were compared in terms of chronic pain, there was
no statistical difference, although less chronic pain
was observed in the Desrada procedure (18).

In our study, according to the results of the
questionnaire applied to the patients at the end of
the first and third years, the results of the Desarda
and Lichtenstein operations were similar. Although
the Desarda operation seemed to be slightly more
successful in terms of pain incidence, severity of pain
and limitation of movement due to pain.

Desarda did not mention it in his own articles, but
during our study, we noticed that the external oblique
muscle aponeurosis was too weak to be repaired
in 13 patients, and we excluded these patients by
performing the Lichtenstein operation. We think
that surgeons who will apply the method should pay
attention to this point.

Conclusion

Our study shows that after 10 years of follow-up, the
Desarda procedure is as comfortable and safe as the
Lichtenstein procedure. Moreover, it is advantageous
with physiological closure of myopectineal orifice,
being easy to perform, not containing foreign material
and being cost-effective.
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APPENDIX

Questionnaire A

Question

1. In the last month before the operation, did you feel
pain in the area of your inguinal hernia?

I) Yes

II) No

2. If you have had pain in your groin in the past month,
have you been tested or treated?

I) Yes

II) No

3. If you have had pain in your groin in the last month,
is it related to your work or daily activities?

I) Yes

II) No

Questionnaire B

Question

Identify the following activities that are restricted due
to pain in the groin.

1) Don't get up from the low chair?

I) Yes

II) No

[11) Don'tknow

IV) Did not apply

2) 30 min. sitting for longer than?
I) Yes

II) No

[11) Don'tknow

IV) Did not apply

3) 30 min. standing for longer than?
I) Yes

II) No

[11) Don'tknow

IV) Did not apply

4) Stair climbing?
I) Yes

II) No

[11) Don'tknow

IV) Did not apply
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5) Shopping?

) Yes

I1) No

[11) Don'tknow
V) Did not apply

6) Driving?

) Yes

I1) No

[11) Don'tknow
V) Did not apply

7) Travel by train or bus?
) Yes

I1) No

[11) Don'tknow

V) Did not apply

8) Dally sports activities?
) Yes

I1) No

[11) Don'tknow

V) Did not apply

Questionnaire C

How strong is typical pain?
1) At rest?

a) No pain

b) Insignificant pain

¢) Moderatepain

d) Severe pain

2) During physical activity?
a) No pain

b) Insignificant pain

¢) Moderate pain

d) Severe pain
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Oz

Amac

Calismanin amaci 1937-1938 Milli Kiime Futbol sezo-
nunda oynanan futbol misabakalarinda gerceklesen
futbol yaralanmalarini, dénemin gazete kupurlerinden
faydalanarak tespit edip giincel spor hekimligi yakla-
simiyla icerik analizine tabi tutmaktir.

Gerec¢ ve Yontem

Calismada 1937-1938 futbol sezonundaki spor yara-
lanmalarini incelemek tUzere dénemin gazetelerinden
icerik analizinde kullanilacaklar belirlendi. Bu gazete-
ler www.gastearsivi.com web adresindeki dijital argiv-
den incelendi. Kapsami bakimindan etik kurul onayi
gerektirmeyen calismada, gazete kupurlerinde konu
edilen futbol yaralanmalari, futbolda yaralanma sinif-
lamasina gore kategorize edildi.

Bulgular

Sezon boyunca oynanan 48 magta toplam 37 adet
spor yaralanmasi tespit edilmistir. Bu 37 yaralanma
icinde, yaralanma tipine gore %38 (n=14) konttizyon,

%24 (n=9) strain veya sprain, %13 (n=5) konktzyon,
%11 (n=4) laserasyon, %8 (n=3) yorgunluk, %3 (n=1)
kint batin travmasi ve %3 (n=1) hastalk hadisesi;
yaralanma bdlgesine gore inceledigimizde ise %59
(n=22) alt ekstremite, %24 (n=9) kafa, %11 (n=4) tim
vicut, %3 (n=1) Ust ekstremite ve %3 (n=1) karin bol-
gesinde yaralanma oldugu g6zlemlenmistir. Bu yara-
lanmalarin %64’'0 kontakt (n=24), %36’sI (n=13) non-
kontakt yaralanma mekanizmasiyla gerceklesmigtir.

Sonuc

1937-38 Milli Kime sezonunda futbol yaralanmalarina
sikca rastlanmistir. Donemin tibbi ve sportif sartlarin-
dan dolayi tani ve/veya tedavi yaklagimlari ginimaz-
den farkl olsa da gazete kupirlerinden elde edilen
bilgiler dogrultusunda déneme ait yorum yapilabilme-
si degerlidir. Calismamizin bu sonuca uygun olarak
gelecekte yapilacak benzer calismalara metodolojik
olarak i1sik tutacagina inanmaktayiz.

Anahtar Kelimeler: Futbol, Milli Kiime, Spor hekimli-
gi, Tip tarihi, Yaralanma
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Abstract

Objective

Aim of study is to determine the football injuries that
occurred in football matches played in 1937-1938
National Cluster (in Turkish: Milli Kime) Football
Season by using newspaper clippings of period and to
analyze the content with the current sports medicine
approach.

Material and Method

In study, in order to examine the sports injuries in
1937-1938 footbhall season, newspapers of period
to be used in content analysis were determined.
These newspapers were reviewed from digital
archive at www.gastearsivi.com. In study, which did
not require ethics committee approval in terms of
its scope, football injuries mentioned in newspaper
clippings were categorized according to football injury
classification.

Results
A total of 37 sports injuries were detected in 48 games
played throughout the season. Among these 37

Giris

Modern futbol, 1863'te ingiltere’de dogup buyuk bir
hizla butiin Dinya'ya yayllmistir (1). Modern futbolun
ulkemize gelisi de yine izmir'de ve istanbul’da yasa-
yan ingiliz ve Rum niifusu aracihgi ile olmustur (2).
ingilizler ve Rumlar tarafindan 1903 yilinda istanbul
Futbol Birligi'nin kurulmasi ile tlkemizde modern fut-
bolun temelleri atilmistir. istanbul’da kurulan ve ar-
tan futbolun llke geneline yayilmasi ve milli bir spor
kurulusu olusturulmasi icin 1922 yilinda Turk idman
Cemiyeti kurulmustur (2, 3). Turkiye genelinde dep-
lasmanli ilk resmi lig 1937 yilinda Milli Kime Magcla-
r’nin oynanmasi ile baslamistir. Milli Kiime’ye istan-
bul'da, izmir’de ve Ankara’da oynanan yerel liglerin ilk
siralarda yer alan takimlari katilmistir. Milli Kime'ye
istanbul'dan Giines, Fenerbahce, Besiktas, Galata-
saray Ankara’dan Harbiye ve Muhafizgiictl, izmir'den
de Alsancak ve Ugok takimlari olmak (izere toplam 8
takim katilmistir. Futbolun tlke geneline yayillmasiy-
la Milli Kime 1959 yilinda genisleyerek 16 takiminin
yer aldigi Milli Lig’e dénismistir. GUnimizde en Ust
diizeydeki futbol ligi olan Super Lig'in temelleri de bu
sayede atiimistir (2, 3).

Futbolun kurallari ve oynanis bicimi de zaman icinde

degisime ugramistir. Modern futbolun ilk kurallarinda,
rakip kaleye kosan topa sahip oyuncuya sarj yapma,
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injuries, when we analyzed according to injury type,
38% (n=14) contusion, 24% (n=9) strain or sprain, 13%
(n=5) concussion, 11% (n=4) laceration, 8% (n=3)
fatigue, 3% (n=1) blunt abdominal trauma, and 3%
(n=1) disease; when we examined according to injury
site, 59% (n=22) lower extremity, 24% (n=9) head,
11% (n=4) whole body, 3% (n=1) upper extremity and
3% (n=1) abdominal region injuries were detected.
64% (n=24) of these injuries were caused by contact,
36% (n=13) by non-contact injury mechanism.

Conclusion

Football injuries were common in 1937-38 National
Cluster season. Although the diagnosis and/or
treatment approaches are different from today's
due to medical and sports conditions of period, it is
valuable to be able to comment on period in line with
information obtained from the newspaper clippings. In
line with this result, we believe that our study will shed
light on similar studies to be conducted in the future
methodologically.

Keywords: Sports medicine, National Cluster, injury,
history of medicine, football

¢celme takma ve ¢ekerek micadele etme hakki verili-
yordu. Gliinimuzde uygulanan futbol kurallarinda, bu
durumlar kural ihlali sayilmaktadir ve kural ihlalinde
bulunan oyuncu 1970 yilindan itibaren sari kart ile ih-
tar edilip kirmizi kart ile ihrac¢ edilmeye baslanmistir
(4). Futbola 1958 yilinda giren baska bir kavram da
oyuncu degisikligidir. O tarihe kadar yaralanan oyun-
cu takimini eksik birakmak durumunda kaliyordu. Bu
tarihten itibaren yaralanan oyuncunun yerine biri kale-
ci biri oyuncu olmak izere en fazla 2 oyuncu degisik-
ligi hakki taninmistir (5).

Modern futbolun ilk zamanlarindan bugine geldigi-
mizde de futbol, Diinya’da ve Turkiye'de en cok ilgi
goren spor dallarindan biri olmustur (6). Uluslararasi
Futbol Federasyonu Birligi (Fr. Fédération Internati-
onale de Football Association-FIFA)'nin ve Turkiye
Genclik ve Spor Bakanligi'nin agikladigi verilere gore
dinyada 265 milyondan fazla, Turkiye’de 300 binden
fazla erkek sporcu futbol miisabakalarinda yer almak-
tadir. Futbol miisabakalarinda yer alan sporcu sayisi
arttik¢a, yaralanma miktari da bununla birlikte artmak-
tadir (7).

Spor yaralanmalari herhangi bir spor disiplininde yer
alan kisilerin misabaka, antrenman veya diger za-
man dilimlerinde yasayabilecekleri hafif veya siddetli
problemlerdir. Spor disiplinlerine sporcunun fiziki ya-



pisina gére bu yaralanmalarin tirleri ve siklikla go-
raldigu vicut kisimlari farklilik gésterebilmektedir (8).
Futbol disiplininde yapilan bir¢ok ¢alismada yaralan-
manin tird, etkilenen vicut bolgesi ve spordan uzak
kaldigi suire ¢calismalara konu olmustur (9-11). Futbol-
da gorilen yaralanmalar; yaralanma bolgesine gore
bas-boyun, govde, Ust ekstremite ve alt ekstremite
olarak siniflandirildiinda en sik alt ekstremite bol-
gesine ait yaralanmalar gorilmektedir (9, 10). Benzer
bir siniflandirmayi yaralanma tipine gore konttizyon,
sprain-strain, konklizyon, laserasyon-abrazyon, frak-
tir ve diger yaralanmalar seklinde yaptigimizda ise
en sik sprain-strain tipi yaralanma gortlmektedir (9,
12). Futbolcularin yaralanmalari ve tibbi problemleri
ulusal medya organlari ile kamuoyu ile paylasiimak-
tadir. Spor hekimligi alaninda yapilan bilimsel aras-
tirmalarda, medyada paylasilan yaralanma verilerinin
analizi giderek yayginlasmaktadir (13).

Sporcunun yaralanmasinin disinda, macga etki eden
baska bir faktdr de yorgunluktur. Bir futbolcunun mu-
sabakalarda yuksek verimle oynamasi icin iyi bir tak-
tik, teknik bilgi, zihinsel ve psikolojik saglamlik, kon-
disyonel ve fiziksel yeterlilik gerekir. Bir futbolcu veya
bir futbol takimi erken yorgunluk yasayip toparlanma-
sI zaman aliyor ise taktik bilgisi, teknigi, futbol zekasi
ne kadar iyi olsa da bu énemli becerilerini yorgunluk
faktodr yuziinden sahaya yansitamayabilir. Yorgunluk
bu sebeple performansi sinirlandiran ve oyunu etkile-
yen ana etmenlerden biridir (14). Yorgunluga sebep
olan en 6nemli faktorlerden biri ‘stirantrenman’, baska
bir ifadeyle ‘asir antrenman sendromu’dur. Bu send-
rom, asiri maga ve antrenmana maruz kalindiginda
ve yeterli toparlanma stiresi olmadiginda performans-
ta dusus, erken yorulma, uyku kalitesinde ve duze-
ninde bozulma sosyal ve zihinsel aktivitelerde azalma
ile kendini gosterir (15). Bu baglamda sporcularin ve
takimlarin yorgunluk durumlari spor hekimleri tara-
findan yakindan izlenmekte, slrantrenman durumu
olusmadan 6nce teknik ekibe bilgi verilip gerekli mu-
dahalelerin yapilmasi saglanmaktadir (15).

Nitel arastirma turindeki bu ¢calismadaki amag, 1937-
1938 Milli Kiime Futbol Sezonu’nda oynanan futbol
musabakalarinda gerceklesen futbol yaralanmalarini,
donemin gazete kupurlerinden faydalanarak tespit
edip guncel spor hekimligi yaklasimiyla icerik analizi-
ne tabi tutmaktir.

Gerecg ve Yontem

Nitel arastirmada dokiiman analizi olarak tasarlanan
calisma icin; ‘gazete’, ‘kuplr’, ‘haber’, ‘spor’, ‘egzer-
siz', ‘takim’, kafile’, ‘federasyon’, ‘halkevi/halkevleri’
anahtar kelimeleri ile Tirkiye Cumhuriyeti Cumhur-
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baskanhgi Devlet Arsivleri Baskanligrnin https://
www.devletarsivleri.gov.tr/ adresindeki belge tarama
sistemi Uzerinden arsiv taramasi yapiimistir. Devlet
arsivlerinde (16-18) yer alip 3 farklh bashk altinda ka-
tegorize edilmis 424 belge incelenmistir. Devlet arsiv-
lerinde bulunup incelenen gazete kupurlerinin toplam
3 adetinin saglk hizmetleri ile ilgili oldugu belirlenmis-
tir. Bu gazete kupurlerinden biri, Yeni Asir gazetesinin
31 Mayis 1938 tarihli ‘Yazik boyle spora’ baslkli kbse
yazisidir.

Devlet arsivlerinde bulunan saglik hizmetleri temal
gazete kupdtrleri arasinda ‘spora bagli yaralanma-6-
[im’ temasinin islendigi go6zlendidi icin 1937-1938
futbol sezonundaki (Milli Kiime'deki) spor yaralanma-
larini incelemek Uizere arsiv taramasi genisleterek do-
nemin gazetelerinden Aksam, Anadolu, Cumhuriyet,
Haber, Kurun, Son Posta, Son Telegraf, Tan, Turkdili,
Ulus, Yeni Asir gazeteleri icerik analizinde kullanila-
cak gazeteler olarak belirlenmistir.

icerik analizinde kullanilacak gazeteler, Milli Kiime
sezonun baslangi¢ ve bitis tarihleri (13.02.1938 /
05.06.1938) arasindaki baskilari dikkate alinarak
www.gastearsivicom web adresindeki dijital arsiv
taranarak incelenmistir. Belirlenen tarihler arasinda
gazete kupurlerinde konu edilen futbol yaralanmalari,
Fuller ve ark.’larinin énerdigi yaralanma siniflamasina
(12) gore kategorize edilmistir.

Bulgular

Arastirmanin 6rneklemi olarak belirlenen 1938 yilin-
da yapilan futbol haberlerini inceledigimizde, adi Milli
Kiime olan futbol liginde istanbul’dan Giines, Besik-
tas, Galatasaray ve Fenerbahce, izmir'den Alsancak
ve Ucok, Ankara’dan Harbiye ve Muhafizgiicii olmak
Uzere toplam 8 takim bulunmaktadir. Bu 8 takim, 16
hafta slren lig boyunca aralarinda toplam 48 misa-
baka yapmistir. Fenerbahce, deplasman magclarinin
Taksim stadinda yapilmasini kabul etmemesi gerek-
gesiyle (3) son 8 maga ¢ikmadigi icin misabakalarin
timidnde hikmen maglup sayilmistir.

Mag takvimini inceledigimizde, bir istanbul takimi An-
kara'ya gittiginde Ankara takimlari olan Harbiye ve
Muhafizgiicii ile pes pese iki giin mag yapip istanbul’a
dyle donmiistiir. Ayni durum istanbul, izmir ve Ankara
takimlarinin hepsi i¢in gecerlidir. Maglarin kadrolari,
magcta yasanan 6nemli gelismeler ve ma¢ sonuglari
mag¢ glninden sonraki gliniin gazetelerinde yer al-
maktadir.

Gazete kupdirlerini inceledigimizde, misabaka sonuc-
larinin yani sira sahada yasanan spor yaralanmalari-
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nin da okuyucuya aktarildiyi gézlenmektedir. Sezon
boyunca oynanan 48 macta toplam 37 adet spor ya-
ralanmasi tespit edilmistir. Bu 37 yaralanmayi, yara-
lanma tipine goére siniflandirdigimizda %38 (n=14)
kontlizyon, %24 (n=9) strain veya sprain, %13 (n=5)
konktizyon, %11 (n=4) laserasyon, %8 (n=3) yorgun-
luk, %3 (n=1) kint batin travmasi ve %3 (n=1) hasta-
lik hadisesi yasanmistir (Sekil 1).

YARALANMA TIP|

KUNT BATIN

TRAVMASI
3%

HASTALIK

YORGUNLUK
8%

KONTUZYON
38%

= KONTUZYON LASERASYON

= KONKUZYON 1%

= SPRAIN-STRAIN
LASERASYON

B YORGUNLUK

W HASTALIK

B KUNT BATIN TRAVMAS|

SPRAIN-STRAIN
24%

KONKUZYON
13%

Sekil 1:
Yaralanmalarin tipi

Yasanan 37 yaralanmayi, yaralanma bdolgesine goére
topografik olarak inceledigimizde ise %59 (n=22) alt
ekstremite, %24 (n=9) kafa, %11 (n=4) tim vicut, %3
(n=1) Ust ekstremite ve %3 (n=1) karin bélgesinde ya-
ralanma oldugu gozlemlenmistir (Sekil 2).

YARALANAN VUCUT BOLGESI
TOM VOCUT
11%

KARIN

ALT EKSTREMITE
59%

UST EKSTREMITE
3%

u ALT EKSTREMITE = UST EKSTREMITE = KAFA KARIN = TUM VOCUT

Sekil 2:
Yaralanma bdlgeleri

Sezon boyunca yasanan 37 spor yaralanmasinin
%64’'0 kontakt (n=24), %36’s! (n=13) nonkontakt ya-
ralanma mekanizmasiyla gerceklesmistir. Yaralanma-
larin cogunlukla rakip-rakip arasinda yasanan kontakt
mekanizma ile gelistigi anlasiimaktadir (Ek 1). 20 Ma-
yis 1938 tarihinde Cumhuriyet gazetesinde yayimla-
nan kdse yazisinda maglarin ne kadar sert bir havada
gectigini bize su ifadelerle aktariimaktadir (19):
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“OYUNCULAR: Futbolu spor olarak ve spordan bek-
lenen temiz gayelere ulasmak i¢in oynayiniz. Bu
gayeler arasinda galibiyet ve maglubiyetin tali dere-
celerde kaldigini unutmayiniz ve bunlar tabii bir se-
kilde karsilayiniz. Sahayi arena, kendinizi gladyator
zannetmeyiniz ve nihayet rakiplerinizin birer disman
degil fakat ayni kani tasityan ayni milletin ¢cocuklari ol-
duklarini g6z éniinde bulundurunuz.”

Mevcut sezonun bu kadar sert gegmesinin yaninda
0 donemde uygulanan futbol kurallarina goére ye-
dek oyuncu kavraminin heniiz olmadigi, bu nedenle
de yaralanan oyuncunun magi terk etmeye mecbur
kaldiginda takiminin misabakaya 10 kisi devam et-
mek durumunda kaldigi anlasiimaktadir. Oyuncularin
sportif erdem (ing. fair-play) yaklasimindan uzaklasa-
rak rakip takim sporcusunu maga devam edemeye-
cek ciddiyette yaralama davranisina meylettigi yoru-
mu yapilabilmektedir.

Sezon Boyunca Gozlenen

Yaralanma Tiplerinin Ayrintih Analizi

Kontiizyon

Bu dénemde yapilan miisabakalarda en sik yasanan
spor yaralanmasi kontlizyondur. Sezon boyunca ya-
sanan 14 adet (%38) kontlizyon olayini inceledigi-
mizde maglarin ¢ok sert gectigi disunulebilir. Bu 14
yaralanma olayinin 13’0 (%93) rakip ile 1'i (%7) takim
arkadas! ile kontakt mekanizma sonucu gercekles-
mistir. Gazete haberlerinde yaralanmalarin genellikle
‘rakibin bir tekmesi veya rakiple ¢arpisma sonucu’ ge-
listigi ifade edilmistir. Bazi yaralanmalarda, faul yapan
oyuncu hakem tarafindan oyundan cikariimak sure-
tiyle cezalandirmistir. Yaralanan sporcular, durumun
ciddiyetine gore, bazi durumlarda oyuna devam ede-
bilmistir. Bazi durumlarda kisa bir sire oyun disi kal-
diktan sonra misabakaya geri donmis ve bazen de
bir daha oyuna giremeyecek sekilde yaralanmiglardir.
Bu durum, yaralanan sporcunun sonraki magclarda oy-
nayamamasina sebebiyet vermistir.

Ornek bir haber incelendiginde: “Harbiye ve Alsancak
takimlari arasinda 27 Mart 1938 tarihinde c¢ok sert
oynanan oyun sonucunda Galatasaray’dan Adnan’in
kolu kinlmistir (20).” Galatasaray’in mag¢ takvimini in-
celedigimizde ise Adnan isimli sporcunun takima yak-
lasik 55 glin sonra 22 Mayis 1938 tarihinde Alsancak
ile oynanan misabakada dahil olabildigi gézlemlen-
mistir (21).

Baska bir miisabaka sonrasi yapilan haberde: “10 Ni-
san tarihinde oynanan Muhafizgiici-Harbiye macinda
Harbiye’nin begenilen sol acigi Serif, Muhafiz kalecisi
Fuad’a tekme vurdu ve bittabi hakem de Serif'i oyun-
dan cikardi. Oyun tekrar basladiktan bir siire sonra



Fuad iyileserek oyuna tekrar girdi.” seklinde kontiiz-
yon yaralanmasi distindiirecek sekilde bir yaralanma
tarif edilmistir (22-25).

Sprain-Strain

inceledigimiz 1938-1939 sezonunda toplamda 9 adet
(%24) sprain vel/veya strain ile sonuglanan yaralanma
tespit edilmistir. incelenen yaralanmalarin sprain veya
strain oldugunu distinduren futbolcularin herhangi bir
temas almadan yaralanmasi ve yaralanmalarda fut-
bolcularin topallayarak, sekerek maca devam etmis
olmasi veya oyunu terk etmis olmasidir. inceledigimiz
sprain-strain yaralanmalarinin tamaminin alt ekstre-
mite kaynakli oldugu gézlemlenmektedir.

Ornek gazete haberinde; 1 Mayis tarihinde oynanan
Galatasaray-Besiktas maginda Suavi’'nin oyunun he-
niz 15. dakikasinda temas almadan yaralanmasi,
oyuna topallayarak devam etmesi ve magtan sonra
da sikayetlerinin devam etmesinin ardindan 35 gun
sonra 6 Haziran'da oynanan Giines magina kadar
kadroda yer almamasi bize strain-sprain tipi yaralan-
mayi disindirmustir (26-28).

Bir diger vakada ise 8 Mayis tarihinde oynanan Al-
sancak-Harbiye maginda Alsancak’tan Enver, magin
heniiz 19. dakikasinda sakatlanarak oyunu terk et-
mistir. On dort glin sonra 22 Mayis tarihinde oynanan
Alsancak —Besiktas magcinin kadrosunda yer almistir
(29, 30). Enver’in bu yaralanmasi da bize strain veya
sprain yaralanmasini diistindirmektedir.

Konkiizyon

Bir travma sonucu beyin fonksiyonlarinin gegici ola-
rak kaybolmasi olarak tanimlanan (31) konkizyon,
inceledigimiz sezonda toplamda 5 kez (%13) yasan-
mistir. Bu 5 yaralanmanin bize konkizyon oldugunu
dusundiren ise haberlerde olay anlatilirken ‘bayilima’
ve ‘sersemleme’ gibi ifadelerin kullaniimis olmasidir.
Farkli vakalarda bazi futbolcular durumun ciddiyeti-
ne gbre sersemlemis bir sekilde oyuna devam etmis,
bazi futbolcular oyundan alinip sargi ile tedavisinin ar-
dindan oyuna devam etmis, bazi futbolcular ise dog-
rudan hastaneye kaldiriimistir.

inceledigimiz bir haberde “26 Mart 1938 tarihinde oy-
nanan Alsancak-Giines maginda yasanan hadisede
Alsancak’in kalecisi Hilmi, Giines takimindan Melih'in
tekmesi ile yliziinden yaralanmasina sebep oldu. Hil-
mi bayilmasi sonucu hastaneye gotirildid. Sonraki
hafta oynanan Alsancak-Ucok magina baktigimizda
Hilmi'nin magta yer aldigini gérmekteyiz.” seklinde
ifade edilen bayilma konkiizyon yaralanmasini olarak
yorumlanmistir (32-36).
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Laserasyon-Abrazyon

Bu donemde yapilan maglari inceledigimizde toplam-
da 4 adet (%11) laserasyon-abrazyon yaralanmasi
tespit edilmistir. TUm laserasyon-abrazyon yaralan-
malari kafa bélgesinde yer almaktadir ve temash ya-
ralanmayi icermektedir. Gazete haberlerinde ‘kafa,
kas yarilmasi’ gibi ifadelerin yer almasi laserasyonu
veya abrazyonu distindirmektedir.

inceledigimiz bir kupiirde; “20 Subat tarihinde oyna-
nan Besiktas-Ucok macinda Ucgok takimindan Adil
kafa vurusu yapmak isterken Besiktasl Hisni’'niin
tekmesi ile distl. Ylzine aldigi darbe sonucunda
kasi yarildi. On dakika middetle saha kenarinda te-
davi edildi. Tekrar oyuna girdiginde topa kafa vurama-
di. Bir sonraki gin oynanan Giines maginda da kafasi
sarili oynayan Adil, kafasini kullanmadigindan birgok
topu kaybetti” seklinde ifadeler tespit edilmis olup la-
serasyon yaralanmasi yoniunde yorumlanmistir (37-
40).

Diger bir kupirde ise laserasyon-abrazyon yaralan-
masl “28 Mayis 1938 tarihinde oynanan Beykoz-Sii-
leymaniye macinda kafa kafaya carpisan iki oyun-
cudan biri kasindan digeri de alnindan yaralandi.
Oyuncular kenarda tedavi edildikten sonra tetanos
asisi yapilmak tizere hastaneye kaldirildilar.” seklinde
ifade edilmistir (41).

Yorgunluk

Sporcularin performansini etkileyen baska bir hadi-
se de yorgunluktur. Dénemin gazete kose yazilarin-
da ‘sporcularin yorgun’ olduklarinin goézlendigi ifade
edilmistir. Bu baglamda inceledigimiz kupdrlerin %8
(n=3)’0 ‘yorgunluk’ bahsini icermektedir.

Kanimizca, sezon boyunca yorgunluga sebep olan
farkli etmenler olmustur. Ust Uste yapilan maglar,
strantrene olan sporcular, yolculuklardan kaynakli
yorgunluklar, bazi oyuncularin 6grenci olmasi ve si-
navlari dolayisi ile kadroya katilamamis olmalari, ya-
ralanan oyuncularinin tedavilerinin siirmesi misaba-
kalarda yorgunluk durumunu etkileyen faktérler olarak
degerlendirilmigtir.

Ulus gazetesinin 14 Subat tarihli kdse yazisinda Har-
biye takimi hakkinda séyle bahsedilmistir (42): “Ener-
jik ve nefis diye andigimiz Harbiyelileri son iki mactir
ikinci haftayl da pek yok yorgun distuklerini goriyor
hayret ediyoruz. Hicbir sebebe atfedemeyecegimiz
Harbiyelilerin bu hali acaba fazla ¢alisma ve yorgun-
luk eseri olan bir sey midir? Hatirimiza gelen yegane
sebep bu takimin sirantrene olmasidir. Basta idare-
cilerin simdiden bu halin 6niine ge¢mek i¢in tedbir al-
malari antrenmanlari programlastirmalari lazimdir.
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Besiktas'a 5-0 yenilen Alsancak takiminin durumu ise
21 Mayis'taki gazete haberinde su sekilde anlatiimis-
ti (43): “Yorgun olduklari icin maglubiyete ugradik-
larini séyleyen izmirliler: bugiin Galatasaray’a galip
gelmesek bile beraberligi mutlak sayiyoruz, diyorlar.
Kafile reisi bize dedi ki: Oyuncularin ekserisi talebe-
dir. imtihanlar dolayisi ile istanbul'a gelemediler ve
yol yorgunlugunun tesiri ile Besiktas'in karsisinda bu
vaziyete distik. Fakat Galatasaray’a galip gelmesek
bile berabere kalacagimizi mutlak sayiyoruz. Bugin
ki karsilasmada Galatasaray, yaralanarak tedavi gor-
mekte olan 7 oyuncusundan dordine iyilestikleri icin
takimda yer verilmistir’.

Kiint Batin Travmasi

inceledigimiz gazete kupirlerine gére bazi durumlar-
da sporcunun (%3, n=1) yaralanmasi ¢ok ciddi sevi-
yelere ulasmistir. Bunun bir 6rnegini 13 Mart tarihinde
oynanan Beykoz-Galatasaray maginda gorulmekte-
dir. Mag esnasinda Galatasaray’in kalecisi Necmi cid-
di bir sekilde karnindan yaralanmistir. Hastaneye kal-
dirilan Necmi’'nin midesinden ameliyat olma ihtimali
oldugu gazete haberinde belirtilmistir (44).

Hastalik

Gazete kupdirlerini inceledigimizde 27 Subat 1938 yi-
linda oynanan Galatasaray-Harbiye maginda hastali-
g1 sebebiyle oynayamayan bir sporcudan su sekilde
bahsedilmistir (45): “Ankara sampiyonu, hastalgi do-
layisi ile bugiin takima iltihak edemeyen en kiymetli
uzvu olan sag muavin Hasim’den mahrum olarak yer
almis bulunuyordu.”. Bu sporcunun hastaligi hakkin-
da yeterli bilgi bulunamadigindan detayh yorum yapi-
lamamaktadir.

Yaralanan Sporculara Sunulan

Saha Kenari Saglk Hizmetleri

inceledigimiz gazete kupiirlerindeki bilgiler 1siginda
futbolculara sunulan saglk hizmetleri yeterli bulunma-
mistir. Birgok misabakada yaralanan oyuncu oyuna
geri girememis veya yaralanmanin ciddiyetine dogru
karar verilemedigi icin yarali bir sekilde oyuna devam
etmis ve bunun sonucunda yer almadigi maglarin sa-
yisI artmistir.

Konkiizyon tipi yaralanmalarda, beyin sarsintisi ge-
¢iren sporcuya herhangi bir midahalede bulunul-
madigl, 24 saat miisahede altinda tutulmadan macga
devam ettigi gorulmistir. Kafa bdlgesinde yer alan
laserasyon-abrazyon tipi meydana gelen yaralanma-
lar konkiizyon gibi degerlendiriimeyip sargi ile oyuna
devam eden sporcular olmustur. Giinimuz spor he-
kimligi bakis acisiyla degerlendirdigimizde yaralanan
sporculara sunulan saglik hizmetinin yetersiz oldugu
gorulmastar.
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Beykoz-Sileymaniye macinda bahsettigimiz laseras-
yon-abrazyon tipi yaralanmada sporcularin tetanos
asisi icin hastaneye kaldirilmistir. Oynanan zeminin
toprak olmasi sonucu o dénemde dikkat edilen yerin-
de bir uygulama olmustur (41).

Yaralanan sporcunun saha kenarina transferini gor-
sellestiren Resim 1'de de go6zlendigi Uzere ‘yara-
Ii transfer’ usuli modern yaklasimdan cok uzaktir.
Transfer esnasinda tasima sedyesinin bulunmayisi,
transferi gercgeklestiren kisilerin bu is icin etkin ve yet-
kin olmayisi, yaralanan sporcunun acil tibbi miidahale
ihtiyacinin olma ihtimaline karsin uygun midahalenin
henliz gergeklestiriimemis olmasi, sunulan saglhk hiz-
metinin yetersiz oldugunu gostermistir.

Resim 1:

10 Nisan 1938 tarihinde oynanan Gunes-Besiktas
maginda sakatlanan Faruk sahadan c¢ikarilirken bir
fotograf (“Kurun,11 Nisan 1938,7")

Tartisma

Arastirmanin 6rneklemi olan 1937-1938 Milli Kime
Futbol Sezonu’'ndaki yaralanmalari arastirdigimiz bu
calismamizda gazete verilerinden faydalanarak ince-
ledigimiz 48 magcta toplam 37 adet yaralanma ve bu
yaralanmalarla ilgili gazete haberleri bulunmustur. Bu
gazete haberleri; gtincel spor hekimligi yaklasimiyla
degerlendirildiginde dénemin futbol yaralanmasi pro-
filinin gindmuiz literatlr ile gosterdigi benzerliklerin
yani sira ¢esitli farkhliklar icerdigi anlasiimaktadir.

Futbol, topa aktif olarak ayakla temas edilen bir brans
olmasi dolayisiyla dogasi geregi alt ekstremite yara-
lanmalarinin sik gorildigu bir spor dahdir. Calisma-
mizda elde ettigimiz verilere gére tespit edilebilen
yaralanmalarin %59’unu alt ekstremite yaralanmalari
olusturmakta, alt ekstremite yaralanmasini kafa trav-



masi takip etmektedir. Pedrinelli ve ark. (46) futbol-
da en sik karsilasilan yaralanmalarin alt ekstremite
(%85,7) kaynakli oldugunu, ardindan da kafa (%6)
kaynakl yaralanmalarin geldigini belirtmistir. Baska
bir calismada Yamaner ve ark. (47) futbolda alt eks-
tremite yaralanmalarini tim yaralanmalarin %60’|
oraninda go6zlemlendigini tespit etmistir. Ayni c¢alis-
mada ikinci sirada ise %25 ile Uist ekstremite kaynakl
yaralanmalar yer almaktadir. Yine farkl bir calismada
Cromwell ve ark. (48) yaralanma gecirmis Gallerli 107
profesyonel futbolcunun %77'sinin alt ekstremite ya-
ralanmasi gecirdigini, bundan sonra da %20 ile Ust
ekstremite yaralanmasi gecirdiklerini belirtmistir. Bu
dogrultuda calismamizin literatiirle paralellik goster-
digi soylenebilmektedir. Fakat, calismadaki veriler,
sadece mag sirasinda olusan yaralanmalarin analizi
olmasi sebebiyle antrenman sirasinda gelisen yara-
lanma bolgelerini degerlendirmekten uzaktir.

Arastirmamizda tespit ettigimiz yaralanmalari olus
mekanizmasina gore inceledigimizde yaralanmalarin
%64’'Unin kontakt mekanizma ile gelistigi verisi elde
edilmistir. Hawkins ve Fuller, 1994-1997 yillari ara-
sinda 4 ingiliz futbol kultibuniin verilerini inceledikleri
calismalarinda kontakt yaralanma oranini %41 bul-
mugslardir (49). Yine Hawkins ve ark.'in 2001 yilinda
yaptigi1 baska futbol yaralanmasi arastirmasinda kon-
takt yaralanma oranini %38 ile non-kontakt (%58) ya-
ralanmalara gore daha dusik oranda bulmustur (50).
Arastirmamizda kontakt yaralanma oranini yiksek
bulmamiza ragmen literatiirde non-kontakt yaralanma
oraninin daha yuksek olmasiyla ilgili farkli yorumla-
malarda bulunmak miimkiindiir. Ornegin futbolda fa-
ir-play olarak adlandirilan centilmenligin 6n planda ol-
dugu davranis bicimi yillar ilerledikge benimsenmekte
onem kazanmaktadir. Ote yandan inceledigimiz ga-
zete haberlerinde ise miisabakalarin son derece ‘sert’
gectigi, ikili mucadelelerin yogunlukta ve fair-play ru-
hundan uzak oldugu anlasiimaktadir. Ayni zamanda
futbol misabakalarindaki oyuncu degisikligi kuralinin
ilk olarak 1958 yilinda yirarlige konarak baslamis
olmasi da inceledigimiz sezondaki ‘sert’ oyun stilin-
de etkili olabilecegini distinmemize sebep olmustur
(5). inceledigimiz musabakalarda oyuncularin rakip
takimdaki futbolcularin yaralanmalari halinde rakip
takimin misabakaya eksik devam edecegi seklinde
dusince ve buna yonelik tutum igcinde bulunmalari,
calismamizda kontakt yaralanmalarin yaralanma me-
kanizmasi olarak 6n plana ciktigi fikrini dogurmustur.

Futbolda yaralanmalarin mag¢ sirasinda gercekles-
mesinin yaninda antrenman sirecinde de olustugu
literatr bilgisi dahilindedir (48,49). Cetin ve ark. (6),
bir futbol kuliibiindeki 3 sezonluk yaralanmalari in-
celediklerinde meydana gelen yaralanmalarin %52
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(n=66) si antrenmanda, %48 (n=60) i ise misabaka
esnasinda meydana gelmistir. Hawkins ve ark. (49)
yaptigi calismada meydana gelen yaralanmalarin
%32 (n=244)'si antrenmanda %68 (n=500)'i misa-
baka sirasinda meydana gelmistir. Calismamizda
gazete haberlerinde antrenman ve hazirlik kampla-
rindaki yaralanmalardan bahsedilmemesi sebebiyle
bu dénemde gercgeklesen yaralanmalarin tipi ve olus
mekanizmasi bilinmemekte, bu dogrultuda yorum ya-
pilamamaktadir.

Calismamizdaki yaralanma tiplerini inceledigimizde;
en sik bulunan yaralanma tipi kontiizyon (%38) olup
devaminda ise sirasiyla sprain-strain (%24), konkiiz-
yon (%13), laserasyon-abrazyon (%11) gelmektedir.
Junge ve ark. (52) 2002 Diinya Kupasi’ndaki yaralan-
malari inceledikleri ¢alismada en sik bulunan yaralan-
malar kontlizyon (%50), sprain-strain (%29), laseras-
yon-abrazyon (%7) olarak belirtmistir. Bu ¢calismadaki
konkuizyon orani ise %2 olarak bildirilmistir (6). Aras-
tirmamizdaki yaralanma oranlari, (konklizyon harig)
siklik siralamasina gore bu ¢alismayla paralellik gos-
termektedir. Ekstrand ve ark. (53) tarafindan yapilan
farkh bir calismada ise siralama sprain-strain (%47),
tendinitler (%23), kontlizyon (%20) olarak belirtilmis-
tir. inceledigimiz gazete kupirlerinde tendinitlerle ilgili
herhangi bir haber veya bize bu taniyi diistindiren bir
ifadeye rastlanmamistir. Calismamizda kaynak olarak
spor muhabirlerinden faydalanmis olup bu sahislarin
tibbi bilgisinin yetersiz olmasi, dénemin sartlari disu-
nildigia zaman kas-iskelet sistemi ile ilgili tani ve go-
rintileme yodntemlerinin kisith olusu; calismamizda
tendinit tanisiyla ilgili veri elde edememis olmamizin
olasi sebepleri olarak karsimiza ¢ikmistir. Yine ayni
sekilde kas yaralanmalarinin bazi calismalarda 6n
planda oldugu gorilmastir (6,51). Kas yaralanmalari
akut sekilde miusabaka sirasinda ortaya c¢ikabilece-
gi gibi antrenman sirasinda ve asiri kullanima bagh
ortaya cikabilmektedir (54). Arastirmamizin literatir
orani ile olan veri farklihginin nedeni; antrenmanda
gerceklesen yaralanma verilerine ait bilginin gazete
kupurlerinde yer almamasi ve tani eksikligi olarak di-
stndlmektedir. Ayni zamanda literatiirdeki diger ¢alis-
malarin futbol yaralanmalarini inceleme (prospektif/
retrospektif, tibbi kayit vs.) yontemlerinin arastirma-
mizdan farkh olusu da sonuclardaki uyumsuzlugun
nedeni olabilir.

Mevcut literatir ile caismamiz arasindaki bir diger
olasi farklihk konkiizyon oranlarinda bulunmustur.
Junge ve ark. (51) ¢alismalarinda konkuizyon orani-
ni %2, Lithje ve ark. (54) ise %0,3 olarak bildirmistir.
Calismamizda buldugumuz konklizyon oraninin %12
ile literatirdeki yaralanma oranlarina gore yiksek bir
degerde olmasi bize bu konuda bir anlamli bir farklilik
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ifade etmistir. Bunun sebebinin yaralanma verilerinin
gazetelerin spor ile ilgili sayfalarindan elde edilmis
olmasi, spor muhabirlerinin kafa travmasi, bunun so-
nucunda ortaya cikan beyin sarsintisi ve biling kaybi
kliniginin dramatik bir tablo olarak sunmasi ve muha-
birlerin bu hadiselerin haber niteligini yiksek olarak
gormeleri seklinde olabilecegini distiinmekteyiz. Gin-
cel spor hekimligi literatirinde konklizyon ve beyin
sarsintina yaklasim olarak sporcunun misabakayi
birakip en az 24-48 saat spora donlis yapmamasi
gerektigi 6nerilmektedir (56). Yine konklizyon geciren
futbolculara saha kenarinda hemen noérolojik muaye-
ne yapilip gerekli durumlarda hastane sevki gercek-
lestiriimelidir (55). Elde ettigimiz yaralanma haber-
lerinden birkacinda kafa travmasi sonucu bayginhk
gecirmesine ragmen bandaj uygulamasiyla sahaya
donen futbolcular olmustur. Bu tarz bir yaklasimin
glnidmiz spor hekimligi uygulamalarina son derece
uzak oldugunu ifade etmemiz gerekir.

Arastirmamizda tespit ettigimiz bir diger yaralanma tipi
de kas ve bas yarilmasi seklinde ifade edilen 4 adet
abrazyon-laserasyon vakasidir (37-40). Bu yaralan-
malari inceledigimizde vakalarin birinde oyuncularin
kafa kafaya carpistigi, futbolculardan birinin alnindan,
diger ikisinin basindan yaralandigi ve bu sporcular-
dan birinin tetanos asisi vurulmak Ulzere hastaneye
goturuldigunden bahsedilmektedir (41). Literatlri
inceledigimizde; futbol yaralanmalarina bagh olusan
dis ve agiz ici yaralanmalarinda eger yara yeri top-
rakla kontamine olursa sporcuya tetanos asisinin
vurulmasi gerektigi distiniimektedir (56). Milli kiime
maglarini, ddnemin gazete haberleri ve resimleri isi-
ginda inceledigimizde misabakalarin toprak zeminde
oynandidi cikarimini yapmak mimkin oldugundan
doénemin tibbi yaklasiminda viicutta olusan acik yara-
larin toprakla temas etmesi ve/veya etme riski bulun-
masi sebebiyle yaralanan futbolcularin tetanos asisi
vurulmak Uzere hastaneye goturildigi seklinde bir
yorumumuz bulunmaktadir.

inceledigimiz yaralanmalardan bir digeri de kiint ba-
tin travmasi olarak yorumladigimiz vakadir. Gazete
kupilrlerine gbre misabaka esnasinda karnindan
yaralanip ameliyat olma ihtimali olan bir sporcu bu-
lunmaktadir (44). Yaptigimiz gazete arsivi taramasin-
da, bu sporcu ile ilgili ilerleyen dénemde herhangi bir
habere rastlanmamis olup uygulanan tedavi bilgisine
de ulasilamamustir. Literattr incelendiginde futbol mu-
sabakas! sirasinda batin travmasi gecgiren ve olgu
serisi haline getirilen, toplam 22 adet olgudan olusan
bir yayin bulunmaktadir (58). Bu yayinda incelenen
22 olguda yaralanan organlar sirasiyla dalak (n=17;
%77,5), bébrek (n=2; %9), pankreas (n=2; %9), kara-
ciger (n=1; %4,5) olarak belirtiimistir. Biz de literaturle
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uyumlu olarak tespit ettifimiz olguda dalak yaralan-
masinin 6n planda olabilecegini distnlyoruz.

Futbolda gorulen kas-iskelet sistemi yaralanmalarinin
yani sira gazete kuptrlerinden belirledigimiz vaka-
lardan 3 tanesi yorgunluk ile ilgilidir (42, 43). Bu ga-
zete haberleri ise saha icinde misabaka esnasinda
gerceklesen bir yaralanmadan ziyade kdse yazarla-
rinin sporcularin strantrene olup yorgunluktan perfor-
manslarinin distugd seklinde yaptigi yorumlar tze-
rinedir (42). Kése yazilarinda belirtilen bu durumun
glncel spor hekimligi literatiirinde ‘Asiri Antrenman
Sendromu’ olarak adlandirilan sendrom olabilecegi
distndlmustir. Guncel yaklasimda, bu sendromun
tanisinin zor kondugu ve sporcunun izlemini gerekti-
ren bir tablo oldugu belirtiimistir (58). Dénemin gazete
haberlerinde sporcularin bu tarz izlemi ve antrenman
bilgileri belirtiimediginden bu taninin kesin olarak be-
lirtilemeyecegi ve kdse yazarlarinin yorumu olarak ka-
lacag kanisindayiz.

Arastirmamizin bulgularindan bir digeri hastalik nede-
niyle miisabakaya katilamayan bir futbolcu haberidir
(45). Bu sporcuyla ilgili baska bir veriye erisemedigi-
mizden hastaligin tanisiyla ilgili yorum yapamamak-
tayiz. Ote yandan calismamizda gazete kupdrleri
incelenirken yarali bir sporcunun saha kenarina son
derece uygunsuz bir bicimde tasindigi bir fotografa
rastlanmaktadir (41). Arsiv incelememiz sirasinda bu
sporcunun hangi sebeple yaralandigi hakkinda bilgiye
ulasamasak dahi yaralanan sporcunun stabilizasyonu
gerceklesmeden transfer edildigini gozlemledigimiz
bu uygulamanin yanlis oldugu kanaatindeyiz. Giincel
uygulamada yaralanmis sporcu, yaralanan uzvu sabit
olacak sekilde, gerekli durumlarda da sedye ve hatta
ambulans destegiyle saha disina tasinmaktadir (59).
Bu sebeple sporcunun yaralanan uzvu ve durumu
stabil hale getiriimeden kollarindan ve bacaklarindan
tutularak, tabiri caiz ise ‘karga tulumba’ saha disina
tasinmasi acil saglik hizmetleri sunumu igin son dere-
ce uygunsuz bir yaklasimdir.

Calisma, cesitli kisithhklar barindirmaktadir. Litera-
tirde yapilan bir ¢calismada medyadan ulasilan ya-
ralanma verilerinin gergek yaralanmalarin yarisindan
azini yansittigi bildirilmistir (13). Bu ¢alisma retros-
pektif tarama yodntemi ile déonemin gazete haberle-
rinden yararlanilarak hazirlandigi i¢gin yorumlanan
tanilarda yanlishk ve/veya gazete haberlerinde be-
lirtiimeyen yaralanmalar olabilece@i g6z dniinde bu-
lundurulmalidir. Cahismamizdaki diger kisithliklari ise
gazete haberlerinde antrenman ve hazirlik kamplarin-
daki yaralanmalardan bahsedilmemesi, kaynak ola-
rak spor muhabirlerinden faydalanmis olup bu sahis-
larin tibbi bilgisinin yetersiz olmasi, donemin sartlari



disinildigd zaman kas-iskelet sistemi ile ilgili tani
ve gorintileme ydntemlerinin kisitli olusu seklinde si-
ralanabilmektedir.

Sonug olarak; futbol, temasin ¢ok yasandigi ve bunun
sonucunda yaralanmalarla sik karsilasilan bir spor
disiplinidir. Cumhuriyetin erken dénemlerindeki se-
zonlardan biri olan 1937-38 Milli Kiime sezonunda da
futbol yaralanmalarina sikc¢a rastlanmistir. Dénemin
tibbi ve sportif sartlarindan dolayi tani ve/veya tedavi
yaklasimlari ginimuzden farkli olsa da gazete kupr-
lerinden elde edilen bilgiler dogrultusunda déneme
ait yorum yapilabilmesi degerlidir. Calismamizin da
bu sonuca uygun olarak gelecekte yapilacak benzer
calismalara metodolojik olarak 1sik tutacagina inan-
maktayz.

Tesekkiir

Bu calismanin 6zeti SDU Tip Fakiiltesi 1.Uluslarara-
si/4.Ulusal Saglk Hizmetleri Kongresinde s6zIi bildiri
olarak sunulmustur.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu makale, insan veya hayvanlar lizerinde herhangi
bir calisma icermemektedir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
TUm veriler makalede ve/veya ek dosyalarda mevcuttur.

Yazar Katkilari

ASU: Verilerin islenmesi; Formal Analizler; Arastirma;
Metodoloji; Kaynaklarin Saglanmasi; Gorsellestirme;
Makalenin diizenlenmesi; Makalenin Yazimi.

RKE: Verilerin islenmesi; Formal Analizler; Arastirma;
Metodoloji; Kaynaklarin Saglanmasi; Denetim; Maka-
lenin diizenlenmesi; Makalenin Yazimi.

AQ: Arastirma; Validasyon; Makalenin Yazimi Dene-
tim.

GK: Formal Analizler; Validasyon; Arastirma; Gorsel-
lestirme; Makalenin Yazimi; Makalenin Yazimi Dene-
tim.

SE: Proje Yonetimi; Calismanin planlanmasi; Meto-
doloji; Kaynaklarin Saglanmasi; Makalenin diizenlen-
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mesi; Makalenin Yazimi Denetim.

Fi: Calismanin planlanmasi; Kaynaklarin Saglanmasi;
Makalenin diizenlenmesi Makalenin Yazimi Denetim.

Editoryal
Makalenin yazarlarindan SE derginin yardimci edi-
térlerinden biri olarak goérev almakla birlikte bu ma-
kalenin yayim sireclerinin hi¢ bir asamasinda gorev
almamistir.

Bilgi

Analizleri yapilan gazete bilgileri Kaynaklar kisminda
gazete adl, tarihi ve sayfa numarasi yan yana olacak
sekilde verilmis olup, konuyla ilgili olmayan haber
bashklari yazilmamistir.

T.C. Cumhurbaskanhigi Devlet Arsivleri Baskanhgi
Cumhuriyet Arsivi, calismada BCA seklinde yazilmis
olup, belgelere ait tarih ve yer bilgileri (fon, kutu, gdm-
lek, sira) Kaynaklar kisminda yan yana verilmistir.

T.C. Cumhurbaskanhigi Devlet Arsivleri Baskanhgi
Disisleri Bakanligi Turk Diplomatik Arsivi, calismada
DA seklinde yazilmis olup, belgelere ait tarih ve yer
bilgileri (fon, kutu, gébmlek, sira) Kaynaklar kisminda
yan yana verilmistir.
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TAKIMLAR . . YARALANAN o YARALANMA
MACIN SKORU N . YARALANMA HIKAYESI \{pCUT . YARALANMA TIPI MEKANIZMASI YAPTIRIM KAYNAK 2
MACIN OYNANDIGI TARIH BOLGESI
Haber, 20
Alsancak-Besiktas ‘25. dakikada Besiktas kalesi karisti. Oyuncular Subat 1938, 6
1 |(0-3) birbirleriyle vurustu. Hafif surette yaralanan Fuat * Konttizyon Kontakt-Rakip *
19 Subat 1938 bir iki dakika disarida kald.’ Ulus, 20 Subat
1938, 8
Harbiye-Galatasaray ‘Selim yedigi bir tekme yiiziinden sakatlandi, . ; Haber, 28
2 |(0-1) L - * Konttizyon Kontakt-Rakip *
27 Subat 1938 fakat yerini terk etmedi. Subat 1938, 12
‘lkinci dakikada miisait bir pas alan Niyazi seri bir
akisla Besiktas kalesine dogru akarken Besiktas A. Bahtiyar
Mudafaasi ilk tedbirini aldi. Sert bir faul Niyazi'nin Ak$'am 7 Ma'\rt
Fenerbahce-Besiktas sakatlanmasini ve timit verici bir muhacimin 19?;8 8
3 | (1-1) oyunun sonuna kadar istifade edilemez bir gélge * Kontlizyon Kontakt-Rakip Frikik !
6 Mart 1938 halinde kalmasini temin etti. Besiktas'in aleyhine Son Posta, 7
ilk frikik neticesiz kaldi. Mart 1938’ 7
Besiktaslilar gene ayni sert oyunlarini tutturdular. '
ilk dakikalarda Niyazi sakatland.’
Fenerbahce-Gunes ‘Melihkserikbirl hué:um esnazlnda ll\(lecdet(Ije O.M. Kutnak,
4 | (2-5) ‘éa;?;fara sat ali anc \ée (::yukn tin %I Iflyﬁ: ha on * Kontlizyon Kontakt-Rakip * Haber, 14
13. Mart 1938 akika sonra te 'ﬁ‘(’a%,'l;;t'mi:ua, U deta fichizini Subat 1938, 12
‘izmir mudafilerinden Cemil, oyun baska tarafta
Demircankaya-Galatasaray | oynanirken gunesli Melih'e bir tekme vurdu. Melih
5 |(1-2) oldugu yerde kivranirken yan hakemi vaziyeti * Konttizyon Kontakt-Rakip O?g:gq? Ululsé?:’l.g l\7/Iart
13 Mart 1938 hakeme ihtar etti ve hakem de Cemili oyundan ¢ '
cikardr.’
‘Gneslilerin izmir kalesine yaptiklari bir akin
Guines-Alsancak esnasinda Halim Alsancakli Cemilden bir Anadolu. 15
6 | (4-2) tekme yedi ve sahada kivranmaga basladi. * Kontlizyon Kontakt-Rakip * Mart 193’8 5
14 Mart 1938 Hakem Cemil'i sahadan ¢ikarmak istedi. Cemil !
cikmayinca mag tatil edildi.’
N ‘Galatasaray kalesi 6niinde yeniden tehlikeli
Glnes-Galatasaray ) " " " N . D.N,
7 | (7-0) vag;yetler :hdas ekdenthellh, '16573 ”.]I_b” l”ekme5| Alt ekstremite Kontlizyon Kontakt-Rakip * Cumhuriyet, 21
20 MART 1938 ile yaralanarak sahadan gikarilc | opallaya Mart 1938, 6
topallaya tekrar girdi.
Harbiye-Galatasaray ‘Bu sirada kayda deger iki hadise oldu. Biri Haber. 27 Mart
8 |(3-0) cok sert oynayan Harbiye sag icinin carparak Kol Kontiizyon Kontakt-Rakip * 1958 6
27 Mart 1938 dusurdigi Adnan’in kolunun kiriimasi idi.’ '
Ulus, 11 Nisan
1938, 7
‘Ankara’nin en begenilen sol acigi Serif
- . kendisinden hi¢ beklenmeyen bir sarjla Muhafiz Sgn Posta, 11
Muhafizguicti-Harbiye . s I Nisan 1938, 7
kalecisi Fuad'a tekme vurdu ve bittabi hakem de . .
9 |(2-0) o . * Kontiizyon Kontakt-Rakip *
10 Nisan 1938 Serifi bu hareketinden dola_yl sahadan ¢ikardi. Haber, 11
Oyun tekrar bagladiktan biraz sonra da Fuad Nisan 1938. 8
iyileserek yerini almis bulunuyordu.’ !
Kurun, 11
Nisan 1938, 7
Ulus, 24 Nisan
1938, 7
‘Bir Harbiye akini sirasinda da tekme yiyen
Resad oyunu terk etmek mecburiyetinde kaldi. Cumhuriyet, 24
Glines-Harbiye Glines on kisi ile devam etti.’ Nisan 1938, 6
10 | (2-0) * Kontiizyon Kontakt-Rakip *
23 Nisan 1938 ‘Rasid yapmakta oldugu bir hiicum esnasinda bir Son Telgraf, 24
Harbiyeli oyuncunun kazaen vurdugu bir tekme Nisan 1938, 7
ile sakatlanarak oyunu terke mecbur kald:.’
Haber, 24
Nisan 1938, 11
‘23'incti dakikada Ali'nin topu birakarak Hasim'e
saldirip tekme savurmasi, Bllend'in tizerine Anadolu, 17
Alsancak-Galatasaray sigrayarak yere yuvarlanmasi; hakemin umumi Mayis 1938, 4
11 | (3-2) bir ihtarda bulunmasini inang eyledi. Dizinden Diz Konttizyon Kontakt-Rakip *
15 Mayis 1938 yaralanan Hasim bes dakika kadar oyundan Aksam, 16
ayrildi.’ Mayis 1938, 8
‘Alsancak’tan Ali Hasim’e ¢arparak yaraladi.’
. ‘Boyle oynadigi taktirde daima sakatlanmaya
12 ?;gl)kta&Alsancak mahkim olan Cemil, Husn ile bir carpisma Diz Kontiizyon Kontakt-Rakip . Cumhuriyet, 22

21 Mayis 1938

neticesinde dizine darbe yiyerek saha kenarinda
bir miiddet tedavi edildi’

Mayis 1938, 6
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TAKIMLAR YARALANAN

MACIN SKORU N . YARALANMA HiKAYESI \(.UCUT . YARALANMA TiPi NTIIE\I?:II\I_QTII'\:‘;I YAPTIRIM KAYNAK @
MACIN OYNANDIGI TARIH BOLGESI
Alsancak-Galatasaray ‘Alsancak’in sag agig! Saim, bir tekme attigi " . Cumbhuriyet, 23
13 1(29) Adnan’in akibetine ugrayarak oyundan ¢ikarild.’ * Konttizyon Kontakt-Rakip * Mayis 1938, 6
22 Mayis 1938 : !
Giines-Galatasaray ‘Melih ile Suavi'nin ayni anda bitiin hizlar ile bir Cumhuriyet
vurus yapmak istemeleri iki oyuncuyu bir hayli . " Kontakt-Takim L2
141 (4-2) zaman sahada topallayarak dolastirdi ve herkesi Alt ekstremite Konttizyon arkadas! * 6 Haziran
5 Haziran 1938 PR, 1938, 6
guldarda.
A. Bahtiyar,
Aksam, 14
‘Melih’in Fenerbahge kalecisinin bir sarj ile Subat 1938, 10
sakatlanmasi ve baygin bir halde sedye ile
goturulmesi bu hakimiyeti bozdu. Devrenin Son Telgraf, 14
bitmesine on dakika kala Melih yine oyuna girince Subat 1938, 6
Giines-Fenerbahge Glnesin hiicumlari t_)a§lad|. Demin sedye_ile
15 | (5-2) f)yundz‘in (;!‘kan M?hh kosarak oyuna gll'dll.. Kafa Konkiizyon Kontakt-Rakip . Son Posta, 14
13 Subat 1938 Yine bl_r Gun§§ hucumunda_Fener kalecisi Subat 1938, 14
Necdet ile Melih carpisti. Melih sakatlanarak
sahay! terk etti.’ Cumhuriyet, 14
‘Devrenin bitmesine on dakika kala Melih viicudu Subat 1938, 6
sargili bir sekilde tekrar oyuna girinceye kadar
Giines takimi vaziyeti idare etmekle iktifa etti.’ En.Er, Kurun,
15 Subat
1938, 9

‘Oyun gittikge ziyadelesen bir sertlikle oynarken
Fikret yedigi bir tekme yuziinden sahay terk etti.’ Kurun, 20

Subat 1938, 3
‘Fikret yedigi bir tekme ylztinden oyundan

cikarak Fenerliler en iyi oyuncularini kaybetmis Haber, 20
Fenerbahce-Muhafizgticl oldular.’ Kontiizyon- Subat 1938, 6
16 | (0-0) Kafa Konkiizyon Kontakt-Rakip *
19 Subat 1938 ‘Bir aralik Fikret'in bir daha oyuna giremeyecek Cumbhuriyet, 20
sekilde sakatlanarak gikmasi Fenerbahce Subat 1938, 6

takimini on kisi birakti.”

Ulus, 20 Subat

‘Fikret yedigi bir tekme ile oyunu baygin bir halde 1938, 8
terke mecbur oldu.’

Aksam, 27 Mart

1938, 11
Yeni Asir, 27
‘Alsancak takimi misabakanin 35 inci Mart 1938, 4
dakikasinda kalecileri Hilmi'nin Glines takimindan
Alsancak-Giines Melih'in tekmesi ile yiiziinden yaralanarak Cumbhuriyet, 27
bayilmasi ve bir daha oynayamamasi sebebi Konkiizyon- . Mart 1938, 6
17 | (1-2) N . Kafa (burun) 5 Kontakt-Rakip *
26 Mart 1938 ile on kisi kalmistir. Oyu.r.1q.a[1 Qlukflk'[an sonra Laserasyon?
hastaneye géturtldu. Ulus, 27 Mart
‘Bir ayak darbesi kalecinin burnuna rast geldi, 1938, 7
kaleci yuvarlandi, bayildi, hastaneye génderildi.’ Son Posta, 27
Mart 1938, 14
Haber, 27 Mart
1938, 6
‘Topu tutmus vaziyette yerde yatan Mehmet
Gunes-Besiktas Ali'ye Melih kasti bir tekme vurdu. Yuziine Kurun, 9 Mayis
18 | (0-0) isabet eden tekme ile Mehmet Ali bayildiktan Kafa Konkiizyon Kontakt Rakip * 19'38 9
8 Mayis 1938 sonra Besiktaslilar, bilhassa Hakki buna kizarak '
Melih'in Ustne yuradu.’
‘Oyunun ilk dakikalarinda Faruk o kadar hatali $af§rl1;;ay
bir hareket yapti ki, az daha kafasini kiriyordu. Son Posta'
- Yerdeki topa kafa vurmaya kalkti. Bir hayli o
Glines-Galatasaray sersemledi. Ondan sonra da bir turlti oyun 6 Haziran
19 | (4-2) : s Kafa Konkiizyon Kontakt-Zemin ile * 1938, 7
5 Haziran 1938 . o tunuramadl._
Asagidan gelen topa Faruk bir kafa vurdu ve bu Kurun, 6
sirada basini yere de carptigindan bir miiddet Hazirén
sersemledi. 1938, 7
‘Harbiyeliler tam gol pozisyonuna girdikleri anda
Galatasaray-Harbiye Sacit ayaklarina atilarak ytizde yiiz bir gole mani Haber. 28
20 | (1-0) olduysa da kendisi de sakatlandi. Bu ytizden * Strain veya sprain Nonkontakt * Subat 1§38 9
27 Subat 1938 oyun bir middet inkitaa ugradi ve Sacit tedavi '

edildikten sonra maca tekrar baslandi.’
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‘Sagacik Niyazi ikinci devre baslarken oyuna
giremeyecek kadar topalladiktan sonra Fener
hiicum hattinda akici eleman kalmamisti.
Fenerbahce-Besiktas Niyazi'nin bacagini feda edercesine kulip Tan. 7 Mart
21 | (1-1) muhabbeti ile takimda tekrar yer almasi da Alt ekstremite Sprain-Strain Nonkontakt * 1§38 6
6 Mart 1938 vaziyeti degistirmedi. Cuinku tek ayagi ile seke !
seke kogsmaga calisiyordu. Amma onun artik bir
sey yapamayacak hale geldigini arkadaslari ile
beraber rakipleri de cok iyi anlamislardi.’
‘Sakat olan Fikret ile geng Mudafii Faruk’u her
_ inisinde kolayca atlatan Saim...
Fenerbahge-Alsancak ...ikinci devre... birka¢ dakika sonra da sol . . Kurun, 13 Mart
22 [ (9-1) o - . * Sprain-Strain Nonkontakt *
12 Mart 1938 muavinin sakatlanmasi ile dokuz kisi kalan 1938, 3
Alsancaklilar bu kismin ilk dakikasindan itibaren
tutturduklar Gstinltgu kaybettiler.”
Muhafizgiicii-Ugok Ucoklular soldan muhafiz kalesmg sokulmaga
calistilar. Bu sirada sol agik Stleyman . . Ulus, 20 Mart
23 [ (3-1) - * Sprain-Strain Nonkontakt *
sakatlanarak oyunu terk etmek mecburiyetinde 1938, 6
19 Mart 1938 B
kaldi. Fakat oyun durmadi.
‘Melih diin saha Usttinde en cana yakin ve sporcu
numunesinin en iyi modeli idi. Sakatlanip ¢iktigi
halde tekrar seke seke sahaya girisi ve girdikten
sonra canini esirgemeyecek sekildeki gayreti, Tan, 21 Mart
- simdiye kadar futbol alemimizde yerlesmis olan 1938, 6
Gines-Galatasaray biitin sohretleri sondiirecek kadardi.’
24 | (7-0) s . * Sprain-Strain Nonkontakt * Sencer. Son
20 Mart 1938 ‘Melih Niyazi'den aldig! bir pasla Guines'in 3'Unct Telgraf, 21 Mart
gollnt yapti. Bu golden sonra sakatlanan Melih 1938, 7
disari ¢ikti ve biraz sonra tekrar girdi. Melih
sakathdi ytiziinden oyunun basindaki toplara
tekrar giremiyor.’
Galatasaray-Muhafizglici o . o Ulvi Yenal,
25 | (3-1) Buler;cljl h:;::asgi?;:z:;z;zz%:g;:mlEttln,]ege * Strain? Nonkontakt * Aksam, 4 Nisan
3 Nisan 1938 s G- 1938, 8
Cumbhuriyet, 2
‘Suavi (GS) oyunun besinci dakikasinda Mayis 1938, 6
Goasuny sepias | Selata sms o, S
26 | (2-1) Y < Y s Alt ekstremite Strain-Sprain Nonkontakt * 1938, 7
topallamaga basladi.
1 Mayis 1938 . . PR L . o
Suavi sakatlandig! igin on besinci dakikada sag Ulvi Yenal
acida gecti. Aksam, 2
Mayis 1938, 8
Muhafizguci-Alsancak . . .
27 | 32) Muhafizlardan bir oyuncuvyaralanarak oyundan . Sprain-Strain Nonkontakt . Cumhuriyet, 8
7 Mayis 1938 Giktr. Mayis 1938, 6
‘19'uncu dakikada Alsancak’in merkez muavini Son Posta, 9
Alsancak-Harbiye sakatlanarak oyunu terk etti.’ Mayis 1938, 7
28 | (2-1) ‘19'uncu dakikada Izmir'in merkez muavini Enver * Sprain-Strain Nonkontakt *
8 Mayis 1938 sakatlanarak sahayi terk ettiginden Alsancaklilar Haber, 9 Mayis
bu magi da 10 kisi ile oynamaga mecbur kaldilar.’ 1938, 8
‘Adil kafa vurusu yapmak isterken Besiktash
Hiisndi, Adili distirdii. Kafast yanlan Adil disarya U'”Siélgss“bat
cikti ve Ugok 10 kisi oynamaga basladi. Adil on !
dakika muddetle tedavi edildi. Adil sonradan Aksam, 21
Besiktag —Ugok . oyuna g"d." Fakat topa ayagini strmedi. Laserasyon Subat 1938, 8
Yedinci dakikada Adil bagindan yaralandi ve
29 |G oyundan cikarildi.15 dakika kadar on oyuncu ile Kafa Abrazyon Kontakt )
20 Subat 1938 V! ¢ . Al V! Konttizyon? Haber, 21
oyuna devam etti. Subat 1938, 9
‘Husni topa ayak vurmak isterken Adil'in ylziine '
vurdu. Ve Adil'in kasi ve ytizil yarildi. Bir miiddet Yeniasir. 21
sonra Adil tekrar oyuna girdi ise de topa kafa ile y
vuramadi.’ Subat, 1938,2
Gines-Ugok ‘Basi sarili olarak oynayan Adil, kafasini Laserasyon- Cumhuriyet, 27
30 | (4-1) kullanmadigindan birgok toplar kaybetti.’ Kafa Abrazyon Kontakt * Subat 1938, 6
26 Subat 1938 9 ok top ybettl Y {
- ‘ikinci devre basladiktan bir miiddet sonra Salih
Muhafizguci-Alsancak PR
31 | (32 I1zlal ile bir carpismadan sonra basi yarilarak Kafa Laserasyon- Kontakt . Ulus, 8 Mayis
sahadan ayrildi. Hakem bir Alsancakli oyuncuyu Abrazyon 1938, 7

7 Mayis 1938

sahadan cikardi. Takimlar Onar kisi kaldilar.”
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‘Suleymaniye’den Nedretle Beykoz'dan Kemal
havada kafa kafaya carpistilar. Biri Kagindan
Beykoz-Siileymaniye digeri de alnindan yaralanan oyuncular kenarda .
32 [ (3-1) tedavi edildikten sonra tetanos asisi yapiimak Kafa LaAsberasyon- Kontakt-Rakip * ('i/lljmhu%g; 269
28 Mayis 1938 Uzere hastaneye kaldirdilar. Bunlardan Kemal razyon ayis !
ikinci devrenin son kisimlarinda tekrar oyuna
girdi.’
‘Enerjik ve nefis diye andigimiz Harbiyelileri son
iki magtir ikinci haftay! da pek yorgun dustiklerini
goriyor hayret ediyoruz. Higbir sebebe
Harbiye Muhafizgtict atfedemeyecegimiz Harbiyelilerin bu hali acaba Ulus, 14 Subat
33 | (2-2) fazla calisma ve yorgunluk eseri olan bir sey * Yorgunluk * * 1'938 S
13 Subat 1938 midir? Hatinrmiza gelen yegane sebep bu takimin !
stirantrene olmasidir. Basta idarecilerin simdiden
bu halin éniine ge¢cmek igin tedbir almalari
antrenmanlari programlastirmalari lazimdir.’
‘Fenerbahge mudafaasi bocaladi Muavinler
onlara yardim etmek ve kendi vaziyetlerini de
Fener-Muhafizglict beraber gérmek icin bir hayli yoruldular. O kadar C. Sahingiray,
34 | (0-0) yoruldular ki magtan sonra hakem oyunun bittigini * Yorgunluk * * Son Posta, 20
19 Subat 1938 anlatan dudiguni caldiktan sonra Angelidis Subat 1938, 14
kendini rahatca yere birakti. Biraz istirahat
ettikten sonra sahadan ¢ikti.’
. ‘Ankara sampiyonu, hastaligi dolayisi ile bugiin
35 (Gla_ltl)e;tasaray-Harblye tavklma iIt_ihak edemeyen en kiymetli uzvu olan . Hastalik . . Ulus, 28 Subat
27 Subat 1938 sag muavin Hasim'den mahrurp olarak yer almis 1938, 5
bulunuyordu.
Beykoz-Galatasaray ‘Duin yapilan magta ciddi bir sekilde yaralanan Aksam, 14 Mart
36 |(2-1) Necmi hastaneye kaldiriimistir. Necmiye Abdomen Kint travma Kontakt * 1958 8
13 Mart 1938 midesinden ameliyat yapiimak ihtimali vardir.’ ’

37

Besiktas-Alsancak
(5-0)
21 Mayis 1938

“Yorgun olduklari igin bu maglubiyete
ugradiklarini séyleyen izmirliler: bugiin
Galatasaray'a galip gelmesek bile beraberligi
mutlak sayiyoruz. diyorlar.

Kafile reisi bize dedi ki: Oyuncularin ekserisi
talebedir. imtihanlar dolayisi ile istanbul'a
gelemediler. Ve yol yorgunlugunun tesiri ile
Besiktas'in karsisinda bu vaziyete dustik. Fakat
Galatasaray'a galip gelmesek bile berabere
kalacagimizi mutlak sayiyoruz. Bugunki
karsilasmada Galatasaray, yaralanarak tedavi
gormekte olan 7 oyuncusundan dérdine
iyilestikleri igin takimda yer verilmistir.”

-Yorgunluk
-Oyuncu
demografisi
-Tedavi géren
oyuncular

Son Posta, 21
Mayis 1938, 14

38

Milli Kiime maglari

‘OYUNCULAR: Futbolu spor olarak ve spordan
beklenen temiz gayelere ulagsmak igin oynayiniz.
Bu gayeler arasinda galibiyet ve maglubiyetin tali
derecelerde kaldigini unutmayiniz ve bunlari tabii

bir sekilde karsilayiniz. Sahayi arena, kendinizi
gladyator zannetmeyiniz ve nihayet rakiplerinizin

birer dusman degil fakat ayni kani tasiyan
ayni milletin gocuklari olduklarini g6z éniinde
bulundurunuz.’

Cumhuriyet, 20
Mayis 1938, 6

*: Gazete kupurlerinde yeterli bilgi bulunmadig igin tespit edilememistir.
a: Kaynak sutunu; (varsa) muhabir ismi, haberin yer aldigi gazetenin ismi, gazetenin yayinlanma tarihi ve sayfa numarasi sirasiyla sunulmustur.
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Oz

Amacg

Disi sicanlarda Metotreksat (MTX) kaynaklh yumurta-
lik hasarina karsi Resveratroliin (RES) antioksidan ve
antiapoptotik etkilerinin degerlendiriimesi amaclan-
maktadir.

Gerec¢ ve Yontem

Calismada ratlar 7 gruba ayrildi: Kontrol; MTX (15mg/
kg-1. giin); MTX (1. ve 3. guin); MTX (1., 3. ve 5. gun);
MTX (1. giin) + RES (20mg/kg); MTX (1. ve 3. giin)
+ RES; MTX (1., 3. ve 5. giin) + RES. Grup 4 ve 6'da
sadece bir hayvan kaldigi ve grup 7'de hi¢ hayvan
olmadi@i icin bu gruplar degerlendirme disi birakildi.
Yumurtalik hasari, sicanlarin yumurtalik dokularinda
hematoksilen-eozin (H-E) ve TUNEL boyamasi yapi-
larak degerlendirildi. Yumurtalik dokularindaki toplam
oksidan/antioksidan (TOS/TAS) durumu spektrofoto-
metrik olarak degerlendirildi. Ayrica kandaki DNA ha-
sari comet testi ile degerlendirildi.

Bulgular
Biyokimyasal analizler sonucunda MTX gruplarinda,
grup 2 ve 3'te kontrol grubuna gére TOS duzeyleri ar-

tarken, grup 5'te anlamh olarak azaldi. Ote yandan,
grup 5'te grup 2 ve 3'e gore TAS duzeyi anlaml ola-
rak arttl. H-E boyama sonugclari, MTX kaynakli hasa-
rn RES (grup 5) tedavisi ile diizeldigini gOsterirken;
maksimum TUNEL pozitif boyama goruntusu; 2. ve 3.
gruplarda esit miktarlarda, ardindan 5. grupta gézlem-
lenmistir. Ayrica DNA hasarini gosteren comet skoru
2. ve 3. gruplarda anlaml olarak artarken, 5. grupta
onemli 6lclde azalmistir.

Sonuc

Bu calismanin sonuglari dogrultusunda, Resverat-
rol’'iin antioksidan 6zelliginden dolayr Metotreksat'a
bagli yumurtalik hasarina karsi koruyucu etki sagla-
yabilecegdi goéralmstur.

Anahtar Kelimeler: Antioksidan, Metotreksat, Rat,
Resveratrol, Yumurtalik hasari

Abstract

Objective

The study aimed to evaluate the antioxidant and
antiapoptotic effects of Resveratrol (RES) against
Methotrexate (MTX)-induced ovarian damage in
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female rats and were divided into 7 groups:

Material and Method

Control; MTX (15mg/kg-1st day); MTX (1st and 3rd
day); MTX (1st, 3rd and 5th day); MTX (1st day) +
RES (20mg/kg); MTX (1st and 3rd day) + RES; MTX
(1st, 3rd and 5th day) + RES. Since there was only
one animal left in groups 4 and 6 and no animals
in group 7, these groups were excluded from the
evaluation. Ovarian damage was evaluated by
performing hematoxylin-eosin (H-E) and TUNEL
staining on ovarian tissues of rats. Total oxidant/
antioxidant status in ovarian tissues was evaluated
spectrophotometrically. In addition, DNA damage in
blood was assessed by comet assay.

Results

As a result of biochemical analyzes, TOS levels
increased in MTX groups, group 2 and 3, compared
to the control group, while TOS level decreased

Introduction

Methotrexate (MTX), which is used in the treatment
of a wide range of diseases ranging from neoplasia
to psoriasis, is a folic acid antagonist and an
antiproliferative agent that inhibits DNA and RNA
synthesis by binding the dihydrofolate reductase
enzyme (1,2). MTX, while inhibiting the synthesis of
nucleic acids, thymidylates and proteins, it suppresses
growth and proliferation in malignant and some non-
cancerous cells, causing toxic effects especially on
rapidly dividing cells (3).

The toxic effects of MTX may vary from patient to
patient. Therefore, MTX is used in a wide dose range
depending on the indication it is used in (4). Some of
the most well-known side effects of MTX are listed
as haematological, hepatic and pulmonary toxicity
(5). It is thought that oxidative stress resulting from
the effect of MTX may be responsible for most of
the side effects (6-8). Karri and Vanithakumari (3)
examined the histology of the ovaries, uterus, cervix,
and vagina to reveal the mechanism of action of MTX,
and the study results showed that dose-dependently,
MTX limits preantral and antral follicular growth in the
ovary. Studies have shown that the use of MTX can
cause toxic effects on tissues and should be used
together with antioxidant substances (8,9).

Resveratrol (RES), a polyphenol compound, is

a powerful antioxidant with anti-aging properties
that attracts attention in the health sector (10). The
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significantly in group 5. On the other hand, TAS
level increased significantly in group 5 compared
to groups 2 and 3. H-E staining results showed that
MTX-induced damage improved with RES (group 5)
treatment. Maximum TUNEL positive staining image;
it was observed in equal amounts in groups 2 and
3, followed by group 5. In addition, the comet score,
which indicates DNA damage, increased significantly
in groups 2 and 3, while it decreased significantly in
group 5.

Conclusion

In line with the results of this study, it was observed
that Resveratrol may provide protective effects
against Methotrexate-induced ovarian damage due to
its antioxidant properties.

Ovarian

Keywords: Antioxidant, Methotrexate,

damage, Rat, Resveratrol

synthesis of RES, which is a natural stilbene, is made
by the stilbene synthase enzyme (11). RES is found
mainly in grape skin, peanut, raspberry, mulberry,
plum and some plants. RES is known to be a
phytoallexin produced by plants, especially as a result
of pathogens attacking plants, injury or exposure to
ultraviolet (UV) light. Studies have shown that RES
inhibits capillary occlusion by showing antioxidant
activity and inhibits platelet aggregation in capillaries
by modulation of apoliprotein and lipid synthesis. The
majority of research on RES has focused on cancer,
and it has been determined that this compound has
stopping and preventing properties in many stages
of cancer (12, 13). However, RES has shown that it
prevents the formation of helicobacter pylori, which
causes gastritis, ulcers and cancer in the stomach,
and the development of malignant cells in mammals
(14). Ortega and Duleba (15) examined the effects of
resveratrol on the ovaries in their study and reported
that resveratrol increases follicular reserve and
prolongs ovarian life. Furthermore, it has been shown
in different studies on human cancers (such as breast,
cervix, uterus, ovary) that RES exhibits anticancer
properties as well as antioxidant properties (16).

In our study, we aimed to evaluate the protective
effect of RES, which is a powerful antioxidant, on rat
ovary against oxidative organ damage, biochemically,
histochemically and immunohistochemically, after
repeated and single dose administration of MTX to
female rats.



Material and Method

Experimental Protocol

A total of 42 female Wistar Albino rats, weighing
between 240-360 g, obtained from Mehmet Akif
Ersoy University Experimental Animal Production
and Experimental Research Center, were used in the
study. Rats were housed in individual cages under
standard light (12/12 h light/dark cycle) at 25°C in a
well-ventilated area. Rats were fed with tap water and
standard rodent chow ad libitum. Experiments were
performed in accordance with the animal research
guidelines of the National Institutes of Health and
were approved by the Mehmet Akif Ersoy Animal
Experiments Local Ethics Committee (Ethical number:
18.09.2019-545).

In our study, 7 different experimental groups, each
consisting of 6 female rats, were formed. Group 1
served as the control group and treated with a single
intraperitoneal injection (IP) of 0.9% saline (1 mL/kg)
on the day 1st. Groups 2, 3, 4 and 5 were given a
single dose of 15 mg/kg intraperitoneal MTX on the
first day; Groups 5, 6 and 7 were given RES as an
antioxidant at a dose of 20 mg/kg 1 hour before MTX
administration by oral gavage. Groups 3, 4, 6 and
7 received repeated doses of MTX on the 3rd day,
and group 4 and 7 on the 5th day. Groups 5, 6 and 7
were administered RES at the same time for 7 days
(Table 1). 24 hours after the last administration, that
is, on the 8th day, the animals were sacrificed by
surgical anemia under anesthesia of 10% ketamine

Table 1 Animals and experimental design
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HCI (Ketalar; Alfamin) and 2% xylazine (Alfazin)
administered intramuscularly in groups.

Hematoxylin-Eosin and TUNEL

(terminal deoxynucleotidyl transferase (tdt)
mediated nick-end labeling) Staining

Ovarian tissue samples taken from rats were fixed in
10% neutral formalin solution for at least 24 hours.
Tissues were washed for 48 hours, dried and cleared
in xylene and embedded in paraffin and cut into 5
um sections. Replicate sections were either stained
with hematoxylin (Merck, Cat N0.109249) and eosin
(Tekkim, Cat No0.TK400109) or stained with the
terminal  deoxynucleotidyl transferase-mediated
dUTP nick-end labeling (TUNEL) assay kit (Abcam,
Cat No. Ab206386). The ovarian sections analyzed
(17) under the light microscope (Olympus Optical Co.,
Ltd., Tokyo, Japan).

The staining score for H&E and IHC was evaluated as;

(-),0 none staining
(+), 1 mild staining
(++), 2 moderate staining
(+++), 3 intense staining.

Preparation of Ovarian Tissue Samples

Ovarian tissues of each group stored at -20 °C
were weighed separately after being brought to
room temperature and diluted 10 times with 50
mM phosphate buffer (pH 7.4). Homogenization

Experiment Group N::;rl::;:f Dose Experiment Time
Group 1 (Control) 6 0.9% saline 1 mL/kg (1st day) i.p 7 days
Group 2 (MTX1) 6 15 mg/kg/day i.p. MTX (1st day) 7 days
15 mg/kg/day i.p. MTX
Group 3 (MTX2) 6 (%st%& dy drfy) 7 days
Group 4 (MTX3) 6 15 mg/kg/day i.p. MTX (1st+3rd+5th day) 7 days
Group 5 6 15 mg/kg/day i.p. MTX (1st day)+ 20 mg/kg/day RES 7 days
(MTX1+RES) (during 7 days)
15 mg/kg/day i.p. MTX
(Gl\;%l(ngES) 6 (1st+3rd day) + 20 mg/kg/day 7 days
RES (during 7 days)
Group 7 6 15 mg/kg/day i.p. MTX (1st+3rd+5th day) + 20 mg/ 7 days
(MTX3+RES) kg/day RES (during 7 days)
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was completed by treatment with Janke & Kuntel
Ultraturrax T-25 (Germany) brand tissue shredder
and then UW-2070 Bandeun Electronic (Germany)
brand sonicator. Tissue samples were cooled by
centrifugation at 10.000 rpm, 10 min. Supernatant
was taken and transferred to eppendorf tubes.

Total Oxidants and Antioxidants

TAS (Total Antioxidant Status) and TOS (Total Oxidant
Status) parameters were studied by spectrophotometric
method using Rel Assay Diagnostic Assay Kkits
and MultiskanGO (ThermoFisher Sci., Waltham,
Massachusetts, USA) microplate reader in the
supernatants obtained. TOS results were expressed
in umoL H,O, equivalent/L (umol H,O, eq/L). TAS
value of the samples tested was expressed as mmol
Trolox equivalent/L (mmol Trolox eg/L). Determination
of OSI, which is an indicative parameter of oxidative
stress level and the ratio of TOS to TAS was calculated
using the following formula:

OSI (arbitrary unit) = [(TOS, pmol/L) / (TAS, pmol Trolox equivalent/L) X 100]

Comet Assay

Lymphocyte DNA damage was analyzed using the
comet assay method. Briefly, 20 yL of whole blood
sample was mixed with 150 yL of low melting point
agarose (LMA) at 37 °C. 140 yL of the prepared
mixture was placed on a slide pre-coated with normal
melting agarose (NMA). The slides were incubated for
5 minutes at 4°C. The slides were then placed in the
lysis solution for 1 hour. After lysis, it was placed in a
tank filled with cold alkaline electrophoresis buffer (1

Effect of Resveratrol on Methotrexate-Induced Ovarian Damage

mmol/L EDTA and 300 mM NaOH, pH>13) for 30 min.
Then, electrophoresis was performed at 25V, 300 mA
for 25 minutes. After electrophoresis, the slides were
neutralized (0.4 M Tris, pH 7.4) for 5 minutes. 100
cells were randomly analyzed under a fluorescence
microscope (Olympus BX-50, Japanese) by adding
ethidium bromide on slides. According to the degree
of damage, cells were classified into 5 categories, 0,
1, 2, 3, 4, from undamaged (no DNA migration) to
severely damaged (DNA migrated) (18-20).

Statistical Analysis

Statistical analyzes were performed using the IBM
SPSS 20.0 program. Results are given as mean
+ standard error. Kruskal-Wallis test was used for
semi-qualitative evaluation in histological analysis.
Non-parametric Mann-Whitney U test was used for
pairwise comparisons. One-way ANOVA (post hoc
Tukey test) was used for comparison between groups
in comet assay, TAS and TOS analyses. P values
below 0.05 were considered significant.

Results

Histopathological Studies in Ovarian Tissue

The histology of the H-E stained ovarian tissues of
the MTX and RES treated rats are presented in
Figure 1. While normal histological structures were
observed in the ovarian tissue sections of the control
group, hemorrhagic areas were observed in some
sections, albeit partially. When the ovarian tissues of
the experimental group (Groups 2-3) given MTX were

Grading of histological findings between groups

Group 1 Group 2 Group 3 Group 5
Groups Control MTX1 MTX2 MTX1+RES
(n=6) (n=6) (n=3) (n=4)

Parameters/ Scores -+ 4t B = = R e A e s
Oocyte degenerations - 44 T+ +
Zona pellucida degenerations in its structure - ++ ++ +
Mononuclear cell infiltrations = ++ ++ +
Decreases in the numberof follicles - +++ ++ +
Vascular congestions = ++ +++ ++
Seperations between the granulosa cells of the

} - ++ +++ +
follicles
Hemorrhagic areas = +++ +++ .
Follicular degenerations + ++ +++ +
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examined, compared to the control group; oocyte
degenerations, separations between the granulosa
cells of the follicles, degenerations in the zona
pellucida structure, mononuclear cell infiltrations,
hemorrhagic areas especially in the corpus luteum,
vascular congestions, decreases in the number of
follicles and follicular degenerations were observed
(Table 2). Since the number of animals in group 4
decreased to one, the findings in this group could not
be evaluated statistically, while the findings in group 2
and group 3 were evaluated. In the group given MTX
and RES together (Group 5-6-7), compared to the
damaged MTX group, many findings were improved
except for the formation of hemorrhagic areas. Since
the number of animals in group 6 decreased to one
and there were no animals in group 7, the findings
in these groups could not be evaluated, while the
findings in group 5 were evaluated.

A

CONTROL MTX2 MTX1+RES

MTX1

Ovarian injury score
N ~
e
- i
*
*

0 L
Co%lrol

MTX1 MTX2 MTX1+RES

Figure 1:

(A) Histopathology (H&E staining) of ovarian tissues.
In the control group, hemorrhagic findings were
observed, albeit partially, apart from the normal
histological structures. Black arrows in other groups;
mononuclear cell infiltrates, yellow arrow; follicle
degenerations, blue arrows; oocyte degeneration,
orange arrow; Separation of granulosa cells, red
arrows; shows hemorrhagic areas. (B) Quantification
of ovarian injury based on a semi-quantitative
morphological scoring system from 0 to 3. *p < 0.05
vs. control, **p < 0.05 vs. MTX1
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TUNEL Staining of Ovarian Tissue Section

No positive staining was observed in the control group
in the TUNEL staining of ovarian tissue sections. More
positive staining was observed in the sections in group
2 and group 3 compared to group 1 (Figure 2). In the
group given MTX and RES together (Groups 5-6-7);
less positive staining was observed compared to the
damaged MTX group. However, since the number of
animals in group 6 decreased to one and there were
no animals in group 7, the stainings in these groups
could not be evaluated, whereas positive stainings
were observed in group 5 and were evaluated. The
highest positive staining in terms of staining degrees;
observed in equal amounts in groups 2 and 3, then
in group 5. Tunnel findings were consistent with
histopathological findings.

CONTROL

MTXI1

MTX2

MTXI1 + RES

TUNEL score

| )
B i

MTX1+RES

MTX2

Figure 2:
TUNEL staining of ovarian tissue section. *p < 0.05
vs. control, **p < 0.05 vs. MTX1

TAS and TOS Levels in Ovarian Tissue

Ovarian tissue TAS, TOS and OSI analysis results
of the experimental groups are given in Table 3.
Compared to the control group, TOS level increased
significantly in group 2 and group 3, where the
increased dose of methotrexate was applied
(*p=0.000, *p=0.001, respectively). A significant
decrease was observed in TOS levels in the group
given RES by applying a single dose of MTX (Group
5) compared to both the control and Group 2.
(*p=0.001, **p=0.000, respectively). TAS levels were
significantly decreased in all groups compared to
control (*p=0.041, *p=0.001, *p=0.002, respectively).
However, there was no significant change in TAS
levels in group 5 that received a single dose of MTX
and concomitant RES, compared to group 2 that
received only MTX (p<0.05). OSI values, which are
indicative of oxidative stress, increased significantly
in group 2 and group 3 in which increasing dose of
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Table 3

Effect of Resveratrol on Methotrexate-Induced Ovarian Damage

Analysis of TAS, TOS and OSI parameters of the experimental groups.

TOS TAS osl
(umol H,0, eqlL) (mmol Trolox eq/L) (AU)
Groups Mean *SD P Mean *SD P Mean *SD P
Group 1 25.13+£2.28 **p=0.000 1.12+0.08 **p=0.041 2.24+0.32 **p=0.000
Group 2 38.62+2.12 *p=0.000 0.99+0.05 *p=0.041 3.87+0.30 *p=0.000
Group 3 34.53+£2.15 *p=0.001 0.85+0.08 *p=0.001 4.06+0.69 *p=0.000
Group 5 16.06+4.45 *fﬁigjggé 0.90+0.08 *p=0.002 1.80+0.62 *p=0.000

Data were presented as mean and standard deviation.

One way ANOVA (post hoc Tukey test) was used for comparison between groups. *p: Comparison with control group,
**n: Comparison with Methotrexatel group. Group 1: control, Group 2: MTX1, Group 3: MTX2, Group 5: MTX1+RES (Other groups
were not included in the statistical analysis due to insufficient number of animals due to animal deaths).

Table 4 Comet score analysis of groups.

Comet score (Arbitrary Unit)
Groups Mean +SD P
Group 1 121.50 + 41.62
Group 2 223.00 £ 92.61 *p=0.043
Group 3 342.00 £+ 20.88 *p=0.000
Group 5 79.40 = 23.96 **p=0.005

Data were presented as mean and standard deviation. One way ANOVA (post hoc Tukey test) was used for comparison between
groups. *p: Comparison with control group. **p: Comparison with MTX1 group. Group 1: control, Group 2: MTX1, Group 3: MTX2,

Group 5: MTX1+RES (Other groups were not included in the statistical analysis due to insufficient number of animals due to

animal deaths).

methotrexate was applied compared to the control
(*p=0.000, *p=0.000, respectively). In the group
given RES by administering MTX1 dose (Group 5);
A significant decrease was observed in OSI levels
compared to MTX1 (Group 2) (**p=0.000).

Effects of Resveratrol on

Methotrexate-Induced DNA Damage

Lymphocytes DNA damage in the groups was
performed by the comet assay. The comet scoring of
the groups is shown in Table 4. It was determined that
the animals in the MTX administered groups (Group 2
and Group 3) had more DNA damage than the control
group (p=0.043, p=0.000, respectively). In the group
treated with RES (Group 5), DNA damage was found
to be significantly reduced compared to the groups
treated with MTX alone (p=0.005). DNA damage
images of all groups are shown in Figure 3.
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Figure 3:
Evaluation of DNA damage by Comet Assay (A)
control, (B) MTX1, (C) MTX2, (D)MTX1+RES



Discussion

Cancer is a leading cause of death in the worlwide.
Drugs used in cancer treatment can cause infertility
as a side effect (21). Many antioxidants have been
tried in previous studies to prevent or reduce the
side effects of these drugs. The main objective of
the current study is to elucidate the mechanisms
underlying MTX-related ovarian toxicity and to explore
the possible ameliorative and protective effects of
RES.

Methotrexate is used in the treatment of many
diseases, especially cancer. However, it causes
damage not only to pathological cells, but also to
healthy cells. MTX use may cause oxidative stress-
induced damage to tissues and organs (22, 23).
Oxidative stress is a condition caused by excessive
accumulation of ROS in tissues as a result of disruption
of the oxidant/antioxidant balance. Negative effects of
MTX are also observed in the testes and ovaries, as
well as the kidney and liver, which are vital organs
(24-27).

In our study, we preferred to use RES as one of the
strongest antioxidants and confirmed its protective
effect against MTX damage in ovarian tissue.
Resveratrol is a natural polyphenol synthesized by
plants as a phytoalexin that is activated under stress
conditions such as ultraviolet radiation and fungal
infection (28). This naturally occurring polyphenol
found in grapes, strawberries and herbs has been
suggested to exhibit antioxidant and anti-inflammatory
activities and is a longevity agent. Many studies have
examined the use of RES as a therapeutic agent to
treat various pathological and metabolic disorders
(15). In previous studies, the protective effects of
resveratrol on MTX-induced liver damage (29),
intestinal damage (30, 31) and ileum damage (32)
has been reported.

In our study, a large number of animal deaths were
observed in the groups that received two and three
doses of MTX. For this reason, group 4, group 6 and
group 7 were excluded from the evaluation. The cause
of animal deaths encountered in the use of repeated
doses of MTX has been investigated in the literature.
Senol et al. (33) reported that the most common side
effect of the use of chemotherapeutic agents is bone
marrow suppression and infection due to neutropenia,
which is the most common cause of death. Gonderen
and Kapucu (34) also reported in their study that
neutropenia is the most important side effect of
chemotherapy and increases the death rate. We think
that our causes of death may also be in this direction.
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First, the damaging effect of MTX on the ovaries was
evaluated histopathologically in this study. In the H&E
staining of rat ovaries in the MTX groups, oocyte
degenerations, separations between the granulosa
cells of the follicles, degenerations in the structure
of the zona pellucida, mononuclear cell infiltrations,
hemorrhagic areas especially in the corpus luteum,
vascular occlusions and reductions in the number
of follicles were observed. Evaluating the protective
effects of coenzyme Q on MTX-induced ovarian and
uterine damage, Kiremitli et al. (35) also reported
similar histopathological findings in the ovary after
MTX administration. In our study, histopathological
evaluation revealed that ovarian damage in the MTX
+ RES group was significantly milder than in the MTX
group In addition, the decrease in the number of
follicles seen in MTX groups increased in MTX+RES
groups. Similar to our study in the literature, Ata et
al. (36) reported the effects of RES on MTX-induced
ovarian damage. In this study, RES was shown to
protect the ovary from damage caused by MTX. In
addition, it has been shown that resveratrol provides
this effect with decreased MDA and increased SOD
and tGSH levels. However, apoptosis and DNA
damage were not evaluated in this study. In previous
studies, protective effects of alpha lipoic acid and
lycopene on MTX-induced ovarian damage have
also been demonstrated (37, 38). In another study,
Chen et al. (39) studied the ovaries of aging rats and
suggested that RES increases the follicle reserve
in this process and prevents atresia. Ozdemir et al.
(40), on the other hand, used RES as an antioxidant
against cyclophosphamide-induced ovarian damage
as a chemotherapeutic agent in rats and evaluated its
effects ata microscopic level. Inthe cyclophosphamide
group, increased TUNEL labeling in theca cells
of stratified primary, secondary and graaf follicles
decreased as a result of RES application, and it was
reported that this decrease was more pronounced in
stratified primary follicles. In conclusion, it has been
suggested that RES may be an option to preserve
fertility in women using chemotherapeutic agents.

Additionally, we found that in rats treated with MTX,
the apoptotic index, which is an indicator of ovarian
damage, increased approximately twenty times
with the TUNEL method compared to the control
group, and this increase was significantly reduced
by RES application. This result demonstrated
histopathologically the protective effect of RES on
MTX-induced ovarian damage.

Also, in this study, a statistically significant increase

in TOS and OSI levels, which are oxidative stress
markers, and a decrease in TAS levels were observed
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in ovarian tissue in groups 2 and 3 compared to
the control group. Compared to groups 2 and 3,
OSI levels were significantly reduced with RES
administration in group 5 and no significant increase
in TAS levels was noted. Gunyeli et al. (41), in their
study with Astaxanthin (AXA) against MTX induced
ovarian damege, analyzed TOS, OSI, and TAS
levels. TOS and OSI levels increased significantly
with MTX application in ovarian tissue, and these
values were shown to decrease with AXA application.
At the same time, Gunyeli et al. (41) reported that
TAS levels decreased with MTX and increased with
AXA administration. Our findings supported previous
reports that MTX administration induces oxidative
stress in various tissues (42-44).

Inour study, the comet method was used to reveal DNA
damage. Compared to the control group, the comet
score increased significantly in the MTX administered
groups, while the comet score decreased significantly
in the MTX+RES administered group. Alturfan et al.
(45) examined the effect of resveratrol on different
tissues against acrylamide-induced oxidative stress
on rats and reported that while the level of 8-OHdG,
which expresses DNA damage, was statistically
increased in the group given acrylamide, this level
decreased significantly in the group given RES. Our
findings indicate that the DNA damage-reducing effect
of RES is consistent with the literature.

Conclusion

As a result, we found that RES significantly protected
the ovaries against damage due to a single dose of
MTX. However, we experienced severe animal losses
in the groups where we planned to see the effect of
RES on the damage caused by repeated doses of
MTX.

In conclusion, we think that the oral use of RES
together with an important chemotherapeutic agent
such as MTX will be successful due to its effects
on reducing ovarian damage and preserving follicle
reserve. These results may be promising for the
protection of reproductive health for many women
undergoing cancer treatment today. For this purpose,
more comprehensive clinical studies are needed in
the future.
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Oz

Amag

Gida katki maddelerinin kullanimi endustriyel gelis-
meyle birlikte sirekli artmaktadir. Bu calismada sik
kullanilan sitrik asit, askorbik asit ve sodyum sitratin
insan lenfosit hiicrelerinde DNA Uzerine olan etkileri-
nin comet metodu ile belirlenmesi amaclanmistir.

Gerec ve Yontem

Herhangi bir bilinen hastali§i ya da stirekli ilag kullani-
mi olmayan, son 6 ayda radyolojik muayene gecirme-
mis ve sigara icmeyen 18 — 45 yas aralijinda 4 erkek
ve 4 kadin gonulliiden kan alinmis ve lenfositler izole
edilerek 50, 150, 300 ve 600 ug/mL dozlarinda sitrik
asit, askorbik asit ve sodyum sitrat ile 1 s inklibasyona
birakilmistir. Ardindan comet metodu uygulanmis ve
kuyruk DNA yuzdesi parametresi DNA hasarinin gos-
tergesi olarak Tek-y6nli Anova ile degerlendirilmistir.

Bulgular

Sodyum sitrat 300 ve 600 ug/mL dozlarinda DNA
hasarinda kontrol grubuna kiyasla sinirli artis gortil-
mektedir. Bu artis istatistiksel olarak anlamli degildir

(p>0,05). Sitrik asit 600 pug/mL dozu ise kontrol gru-
buna kiyasla oldukca yiksek DNA hasarina sebep
olmustur (p<0,001). Ayni oranda doz uygulanan as-
korbik asit ve sodyum sitrat ile karsilastirildiginda da
yiksek DNA hasarina sebep oldugu gorilmektedir
(p<0,001). Diger gruplarda DNA hasarinda anlamli bir
degisiklik tespit edilememistir (p>0,05).

Sonug¢

Calisma sonucunda, denenen dozlarda askorbik asi-
tin herhangi bir DNA hasarina sebep olmadigi, sitrik
asitin yiksek dozlarda DNA hasarina sebep oldugu
ve sodyum sitratin ise yiiksek dozlarda DNA hasarina
sebep olabilecedi tespit edilmistir. Bazi katki madde-
leri her ne kadar antioksidan olarak siniflandirilsa da,
yiksek dozlarda DNA hasarina sebep olabilir. Dolayi-
sl ile bu katki maddelerini iceren gidalarin tiketimin-
de bilingli ve kontrollti olunmasi gerekmektedir. Ancak
kesin bir yargiya varmadan énce gida katki maddeleri
ile ilgili daha detayli calismalara ihtiya¢ duyulmakta-
dir.

Anahtar Kelimeler: Comet Metodu, DNA Hasarl,
E300, E330, E331
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Abstract

Objective

The use of food additives is constantly increasing
with industrial development. In this study, we aimed
to determine the effects of commonly used citric acid,
ascorbic acid, and sodium citrate on DNA in human
lymphocytes by the comet assay.

Material and Method

Blood samples were collected from 4 male and 4 female
volunteers, aged 18 to 45 years, who had no known
disease or continuous drug use, had not undergone
radiological examination in the past 6 months, and
were nonsmokers. Lymphocytes were isolated and
incubated for 1 h with citric acid, ascorbic acid, and
sodium citrate at doses of 50, 150, 300, and 600 ug/
mL. Subsequently, the Comet assay was applied and
the tail DNA percentage was evaluated as evidence of
DNA damage using One-way Anova.

Results
A limited increase in DNA damage was observed at
sodium citrate doses of 300 and 600 pug/ml compared

Giris

Gida katki maddeleri ilk zamanlarda sadece gidanin
bozulmasini 6nlemek icin kullaniimistir. Daha sonra-
lari ise gidanin Uretilmesi, islenmesi, paketlenmesi ve
depolanmasi (1) sirasinda tadini, kokusunu, gérina-
mun, yapisini ve mikrobiyolojik glivenligi saglamak
icin uygulanmaya baslanmis olan dogal, yari sentetik,
sentetik veya biyoteknolojik drtnler haline gelmistir
(1-3). Endustriyel gelismeyle birlikte kullanimlari art-
makta (2) ve insanlar tuketilen birgcok gidada katki
maddelerine maruz kalmaktadir (3, 4).

Avrupa Birligi gida katki maddelerini gidalardaki is-
levlerine gore 26 islevsel sinifa ayirirken, Amerika
Birlesik Devletleri koruyucular, besin katki maddele-
ri, renklendirici maddeler, tatlandiricilar, tekstire edi-
ci maddeler ve diger maddeler olmak lizere 6 gruba
ayirmistir. Koruyucular grubu antimikrobiyaller, anti-
oksidanlar ve kararmayi onleyici ajanlardan olusmak-
ta ve E numaralari E200 ile E399 arasinda degismek-
tedir (1).

Sitrik asit (SA, E330), alkolsuz icecekler, jole, firinlan-
mis besinler, recel, marmelat, peynir ve peynir Urln-
leri, konserve sebze ve meyve gibi gida ve icecek en-
dustrisinde asit dizenleyici, lezzet arttirici, koruyucu
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to the control group. This increase was not statistically
significant (p>0.05). The dose of 600 pug/mL citric acid
caused significantly higher DNA damage compared to
the control group (p<0.001). Likewise, when compared
to the same dose of ascorbic acid and sodium citrate,
dose of 600 pg/mL citric acid caused significantly
higher DNA damage (p<0.001). No significant change
in DNA damage was observed in any other groups.

Conclusion

As a result, it was found that ascorbic acid did not
cause DNA damage at all doses, citric acid caused
DNA damage at high doses, and sodium citrate might
cause DNA damage at high doses. Although some
additives are classified as antioxidants, they may
cause DNA damage at high doses. Therefore, it is
necessary to be aware and controlled when consuming
foods containing these additives. However, more
detailed studies on food additives are needed before a
definitive conclusion can be drawn.

Keywords: Comet Assay, DNA Damage, E300, E330,
E331

ve antioksidan sinerjisti olarak yaygin kullanilan bir
gida katki maddesidir (4-6).

Askorbik asit (ASA, E300) antioksidan ve stabilize
edici 0zellie sahip olup gida endistrisinde yaygin
olarak kullaniimaktadir. ASA'nin diger elementleri ve
temel beslenme faktorlerini olusturma yetenegi ve
gucli antioksidan aktivitesi, bu maddenin farkli gida
urdnlerinde kullanimina neden olmustur. ASA bazh
katki maddeleri, alkolli icecekler, recel, sekerleme,
ekmek ve unlu mamuller, meyve sulari, et ve balik
ardnleri gibi birgok gidanin tretim ve dénisim asa-
malarinda kullaniimaktadir (7).

Sodyum sitrat (SS, E331), genellikle tatlandirici veya
koruyucu olarak kullanilan hem eksi hem de tuzlu tat-
lar verebilen, alkolsliz iceceklerde, recel, jOle, et Urlin-
leri, bebek mamasi ve sit tozunda kullanilan gida kat-
ki maddesidir (5, 8, 9).

Modern gida teknolojisi ile kullanimlari son derece
artan bu maddelerin insan saghgina olumsuz etkile-
ri de olabilmektedir (10). Bazi katki maddelerinin za-
rarl etkilere sahip oldugu gosterilmis olsa da duisuk
uygulama konsantrasyonlari gerekce gosterilerek ha-
len kullanilmaktadir (2) ve tuketici saghg! Uzerindeki
dolayli veya dogrudan etkileri sebebiyle hala énemli



bir arastirma konusudur (1, 11, 12). Genotoksisite,
kanser, nérodejeneratif hastaliklar, hiperaktivite, aler-
ji, diyabet, obezite, ireme ve gastrointestinal sistem
bozukluklari gibi hastaliklarin olusum mekanizma-
larinda rol aldiklari distndlmektedir (13-15). Farkh
model organizmalarda ve dokularda, genotoksik ve
kanserojen olabilecek etkiler de gosterilmistir (3, 5,
13, 15-18). Bazilarinin toksisiteye sahip oldugu belir-
lenerek kullanimlari kisittanmis ya da yasaklanmistir
(13). Bazilarinin ise disiik toksisiteye neden oldugu
belirtilse de disiik konsantrasyonlarda bile genotok-
sisiteye neden oldugu gosterilmistir (13). Dolayisi ile
her gida katki maddesinin farkli konsantrasyonlarda
ve farkh dokularda toksisitesinin degerlendiriimesi
Onem arz etmektedir.

Genotoksinler, DNAnin yapisini dogrudan, hicre
bélinmesi sirasinda veya DNA'daki cesitli kimya-
sal gruplarin modifikasyonlariyla degistirebilmekte-
dir (19). DNA'daki modifikasyonlar tespit edilmeden
nesilden nesile aktarilabilmekte ve sonradan ortaya
¢ikabilmektedir. Bu nedenle, giinimizde bu tir mad-
delerin genotoksik potansiyelinin izlenmesi oldukca
onemlidir (19).

In vivo ve in vitro calismalar bazi gida katki madde-
lerinin DNA hasarini indiikleyebildigini gdstermektedir
(3, 16, 18-22). DNA hasari, hiicre ve organizma igin
potansiyel olarak tehlike olusturmakta, hiicre dlimu-
ne yol acabilmekte veya karsinogenezin baslamasina
neden olabilmektedir. Dolayisi ile DNA hasari, tanim-
lanmis bir ajanin riski degerlendirileceginde en 6nem-
li belirteglerden biridir (2). insan hiicrelerinde indiik-
lenen genotoksisitenin degerlendiriimesinde cesitli
analizler olmasina karsin, “tek hicre jel elektroforezi”
veya daha yaygin adi ile “comet metodu”, hassas ve
hizli sonug verebilen, uygulanabilirligi kolay ve ayni
zamanda dusuk maliyetli olmasi nedeniyle DNA hasar
tespitinde sik kullanilan ve 6énerilen bir ydntem haline
gelmistir (2, 11, 18). Ayrica, diger tekniklerin bircogu-
nun uygulanabilirligi zor, pahali ve ¢ok sayida hiicreye
ihtiya¢c duymaktadir (2).

Tum bu bilgiler dikkate alindiginda, bu calismada yay-
gin olarak kullanilan katki maddelerinden SA, ASA ve
SS’nin insan lenfosit hiicrelerinde DNA Uzerindeki et-
kisinin Comet metodu ile incelenmesi amagclanmistir.

Gerecg ve Yontem

Calisma Dizayni

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulundan onay alin-
mistir (13.02.2019 tarih ve 29 sayili karar). Calisma
Helsinki Deklarasyonuna uygun olarak yuratilmuas

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

ve gonllli katihmcilardan bilgilendirilmis onam alin-
mistir. Gondlliler icin kati dislama kriterleri uygulan-
mis ve ¢alismada herhangi bir bilinen hastaligi ya da
surekli ila¢ kullanimi olmayan, son 6 ayda radyolojik
muayene gecirmemis ve sigara icmeyen 18 — 45 yas
araliginda 4 erkek ve 4 kadin yer almistir. Gonulli-
lerden 10 mL kan alinmis ve ¢alisma dizayninda yer
alan 14 grup icin de tum katilimcilarin kanlari ayri ayri
kullanilmistir (Tablo 1). Uygulanan dozlar literatlr ta-
ramasi sonucunda daha 6nceki calismalar ile uyumlu
olarak secilmistir (4, 10, 20).

Calisma icin sitrik asit (E330, SA, CAS No: 77-92-9),
askorbik asit (E300, ASA, CAS No: 50-81-7) ve sod-
yum sitrat (E331, SS, CAS No: 68-04-2) Sigma (St.
Louis, MO, US)'dan yerel saticilar araciligi ile temin
edilmistir.

Comet Metodunun Uygulanmasi

Comet metodu, OECD in Vivo Memeli Alkalin Comet
Metodu Uygulama Kilavuzuna (23) uygun olarak k-
cuk degisikliklerle yurutalmastir. Kullanilan tim kim-
yasallar aksi belirtiimedigi sirece Merck (Darmstadt,
Almanya) veya Sigma (St. Louis, MO, US) firmalarin-
dan yerel saticilar araciligi ile temin edilmigtir.

Kanlarin heparinize tuplere alinmasinin ardindan
hemen comet prosedirine gecilmistir. Lenfositlerin
ayrilmasi i¢in kanlar 1:1 oraninda histopak-1077 ile
karistirilmis ve 2000 RPM'de 20 dk santrifllj edilmistir.
Ayrilan lenfositler ayri bir tipe alindiktan sonra PBS
ile 1:1 oraninda 2500 RPM’'de 10 dk tekrar santrifij
edilmistir. SA, ASA ve SS ayri bir tipte Tablo 1'de
gorilen 4 farkli dozda direkt lenfositlere uygulanmis
ve 37 °C'de 1 s inkibe edilmistir. Hicbir uygulama
yapiimayan negatif kontrol ve 50 uM 5 dk H,O, uy-
gulamasi yapilan pozitif kontrol gruplari da karsilas-
tirma icin kullanilmistir. Uygulamalarin sonrasinda
lenfositler PBS ile yikanmis ve tim ornekler 37 °C'de
1 s daha inkube edilmistir. Daha sonra 20 pL hicre
stspansiyonu 100 pL % 0,7'lik disik erime noktali
agaroz (LMA, Fisher Scientific, Massachusetts, ABD)
ile karistirilmis ve daha 6nceden % 1'lik normal erime
noktali agaroz (NMA, Serva Electrophoresis, Alman-
ya) ile kaplanmis lamlara yayilmis ve lamel ile kapatil-
mistir. Agaroz jel katilastiktan sonra lameller ¢ekilmis
ve lamlar taze olarak hazirlanmis soguk lizis sollisyo-
nunda (pH: 10, 2,5 M NaCl, 100 mM Na2-EDTA, 10
mM Tris, %10 DMSO ve %1 Triton X-100) karanhkta
ve +4 °C’de 90 dk bekletilmistir. Ardindan elektroforez
asamasina gecilmistir. Lizis soliisyonundan dikkatlice
¢ikarilan lamlar buz soguklugunda ve taze hazirlan-
mis elektroforez soliisyonunda (pH: 13, 300 M NaOH,
1 mM EDTA) karanlkta ve +4 °C'de 30 dk bekletil-
mistir. Daha sonra 25 V (1,02 V/cm) ve +4 °C'de 25
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Tablo 1

Bazi Gida Katki Maddelerinin Genotoksisitesi

Calismada yer alan gruplar. Grup 1: Kontrol; Grup 2-5: Sitrik Asit uygulanmis lenfositler;
Grup 6-9: Askorbik Asit uygulanmis lenfositler; Grup 10-13: Sodyum Sitrat uygulanmis lenfositler

Gruplar N Uygulama Doz

1 8 Yok (Negatif Kontrol) -

2 8 Sitrik Asit (E330) 50 pg/mL
3 8 Sitrik Asit (E330) 150 pg/mL
4 8 Sitrik Asit (E330) 300 pg/mL
5 8 Sitrik Asit (E330) 600 pg/mL
6 8 Askorbik Asit (E300) 50 pg/mL
7 8 Askorbik Asit (E300) 150 pg/mL
8 8 Askorbik Asit (E300) 300 pg/mL
9 8 Askorbik Asit (E300) 600 pg/mL
10 8 Sodyum Sitrat (E331) 50 pg/mL
11 8 Sodyum Sitrat (E331) 150 pg/mL
12 8 Sodyum Sitrat (E331) 300 pg/mL
13 8 Sodyum Sitrat (E331) 600 pg/mL
14 8 H,O, (Pozitif Kontrol) 50 uM/mL

dk elektroforez islemi uygulanmistir. 25 dk sonun-
da elektroforez tankindan dikkatlice c¢ikarilan lamlar
noétralizasyon sollisyonu ile 3 kez 5 dk yikanmis ve
kurumaya birakilmistir. Kuruma surecinin ardindan
ornekler preparat basina 20 pL etidyum bromdir ile bo-
yanmis ve karanlik odada floresan mikroskop (Zeiss
Imager Al) altinda gorintilenmistir. Her grup igin 2
adet preperat hazirlanmis ve preparat basina 50 hiic-
renin fotografi rastgele ¢ekilmistir (Zeiss Axiocam Icc
1). Fotograflar OpenComet (24) programi araciligi ile
DNA hasarinin tespit edilebilmesi i¢in analiz edilmistir.
Kuyruk DNA ytizdesi (TDNAP) parametresi DNA ha-
sarinin gostergesi olarak secilmistir.

istatistik Analiz

Hucrelerin TDNAP degerleri SPSS v20 (25) progra-
minda Tek — yonli Anova testi kullanilarak istatistiksel
olarak analiz edilmistir. Sonuglar ortalama + standart
sapma olarak sunulmus ve p<0.05 anlamli kabul edil-
migtir.

Bulgular

Elde edilen sonuclar Tablo 2'de sunulmustur. Katki
maddeleri, kendi icinde farkli dozlari, kontrol grupla-
ri ve ayni doza sahip farkl gida katki maddeleri ile
karsilastinimistir. Buna gore bazi karsilastirmalar icin
anlamli sonuglar elde edilmistir. Pozitif kontrol grubu
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beklendigi gibi tim gruplardan anlamh sekilde ylksek
DNA hasarina sebep olmustur (p<0,001). Farkli gida
katkilari ise doza bagh olarak farkli sonuclar ortaya
koymustur. ASA (Grup 6 — 9), doz bagimsiz sekilde
kontrol grubuna kiyasla DNA hasarinda anlaml bir
degisiklige sebep olmamistir (p>0,05). ASA dozlari
kendi aralarinda karsilastirildiginda gruplar arasinda
anlamli bir fark tespit edilememistir.

SS’de (Grup 10 — 13) 50 ve 150 pg/mL dozlarinda
DNA hasarinda kontrol grubuna kiyasla anlaml bir
degisiklik olmamistir (p>0,05). Ancak 300 ve 600 pg/
mL dozlarinda DNA hasarinda kontrol grubuna ki-
yasla sinirl artis gorilmektedir. Bu artis istatistiksel
olarak anlamli degildir (p>0,05). SS dozlari da kendi
aralarinda karsilastiriidiginda DNA hasarinda degis-
me gozlense de anlamli bir fark tespit edilememistir.

SA dozlarinda (Grup 2 — 5) ise farkh sonuglar elde
edilmistir. Grup 2, 3 ve 4 kontrol grubuna kiyasla DNA
hasarinda anlamli bir degisiklige sebep olmamistir
(p>0,05). Ancak 600 pg/mL SA dozu uygulanan grup
5 kontrol grubuna kiyasla oldukga yiiksek DNA hasa-
rina sebep olmustur (p < 0,001). Benzer sekilde diger
SA gruplari ile kiyaslandiginda da yiiksek DNA hasa-
rina sebep olmustur (p < 0,001). Grup 5, ayni oran-
da doz uygulanan grup 9 (600 pg/mL ASA) ve grup
13 (600 pg/mL SS) ile karsilastirildiginda da yiiksek
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Tablo 2 Ortalama “kuyruk DNA ylizdesi” degerleri ve istatistiksel anlamlilik seviyeleri

Gruplar Ortalama Kuyruk DNA Yiizdesi
(Ortalama * Standart Sapma)

1 (Kontrol) 2.07+2.20

2 (Sitrik Asit, 50 pg/mL) 0.94+0.95

3 (Sitrik Asit, 150 pg/mL) 0.96+0.90

4 (Sitrik Asit, 300 pg/mL) 0.93+0.71

5 (Sitrik Asit, 600 pg/mL) 11.65+11.59 =™ #

6 (Askorbik Asit, 50 pg/mL) 0.96+1.48

7 (Askorbik Asit, 150 pg/mL) 1.29+1.56

8 (Askorbik Asit, 300 pg/mL) 0.89+0.97

9 (Askorbik Asit, 600 pg/mL) 0.95+1.36

10 (Sodyum Sitrat, 50 pg/mL) 1.20+2.59

11 (Sodyum Sitrat, 150 pg/mL) 0.90+0.91

12 (Sodyum Sitrat, 300 pg/mL) 3.53+£5.19

13 (Sodyum Sitrat, 600 pg/mL) 2.88+3.61

14 (H,0, 50 pL) 22.50+10.83 #

*Kontrol grubu ile karsilastirildiginda istatistiksel olarak anlamli (p < 0.001);

** Grup 2, 3 ve 4 ile karsilastirildiginda istatistiksel olarak anlamli (p < 0.001);

# Grup 9 ve 13 ile karsilastirildiginda istatistiksel olarak anlamli (p < 0.001);

## Tum gruplar ile karsilastinldiginda istatistiksel olarak anlaml (p < 0.001);

Her grup icin 2 adet preperat hazirlanmis ve preparat basina 50 hicrenin fotografi rastgele gekilmistir

DNA hasarina sebep olmustur (p < 0,001). Buna gore
ylksek doz SA uygulamasi insan lenfositlerinde DNA
hasarina sebep olmustur.

Tartisma

insan periferik kan lenfositleri (KL), DNA hasarini tespit
etmek i¢in olduk¢a sik kullaniimaktadir. Tim dokulari
dolasmasi ve uzun émdrli olmasi nedeniyle tercih edil-
mektedir. Her 1 mL kanda 1-3x10° lenfosit bulunmak-
tadir ve bireylerden diisiik maliyetle kolayca tekrar elde
edilebilir (26). Bu sebeple calismamizda DNA hasari-
nin degerlendiriimesi icin lenfositler tercih edilmigtir.

KL'de SAnin 24 ve 48 s sureyle 50, 100, 200 ve 3000
ug/mL konsantrasyonlarda genotoksik etkileri deger-
lendirilmis ve kromozomal aberasyonlarda (KA) dnemli
bir artisa neden oldugu belirtilmistir. SA, 24 s 100 ve
200 pg/mL konsantrasyonlarinda ve 48 s tim konsant-
rasyonlarda mitotik indeksi azaltirken, kardes kromatid
degisimini (SCE) ve mikronikleus (MN) sikhgini da art-
tirmistir (4). Calismamizda SA 50 — 300 pg/mL doz-
larda DNA hasarina sebep olmamistir. 600 pg/mL do-

zunda ise kontrol grubuna kiyasla oldukca yiksek DNA
hasarina sebep olmustur. Bu arastirma ve ¢alismamiz
arasinda ortaya ¢ikan farkliliklar Yilmaz vd. (2008)'de
uygulanan uzun inkiibasyon sureleri ile baglantili ola-
bilir.

SA, fosforik asit (PA) ve bunlarin kombinasyonlari ile
benzoik asit (BA) ve kalsiyum propiyonat (CP) gibi an-
timikrobiyal katki maddelerinin etkisi KL'de comet testi
ile degerlendirilmistir. SA, PA, BA ve CP sirasiyla 200,
25-200, 50-500, 50-1000 pg/mL 1 s in vitro maruziyet
sonrasi DNA hasarinda artisa neden olmustur. Sonug
olarak kullanilan gida katki maddelerinin konsantras-
yonlarinin DNA hasarini indikledigi ve genotoksik
etkinin en fazla PA'da ve en az da SA'da oldugu be-
lirtilmistir (27). Bir diger calismada lenfositler sodyum
asetat (50, 100 ve 200 mM), sodyum asit pirofosfat
(25, 50 ve 100 mM/L) ve SA (100, 200 ve 300 pg/mL)
icin belirlenen konsantrasyonlar ile inkiibe edilmistir.
Hucre canlihginda ve proliferasyonda konsantrasyona
bagli azalma gézlemlenirken comet testi ile doza bag-
Il olarak DNA hasarinda artis oldugu tespit edilmistir
(20). insan sperm hiicreleri SA, BA, brillant blue (BB)
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ve sunset yellow (SY) ile 50, 100, 200 ve 500 pg/mL
konsantrasyonlarda 1 saat 32°C'de inkibe edilmis ve
DNA hasari comet metodu ile degerlendirilmistir. SA,
BA, BB ve SY’nin sperm hicrelerinde doza bagli olarak
DNA hasarinda artisa neden oldugu belirtilmistir. Kont-
rol hiicrelerine gore DNA hasarinda en yiksek artisa
SY'nin neden oldugu ve ardindan sirasi ile BB, BA ve
SAnin sebep oldugu bildirilmistir (10). Bu ¢alismalara
benzer sekilde ¢alismamizda da SA doza bagh olarak
DNA hasarinda artisa sebep olmustur.

Her ne kadar SS ve ASAnin genotoksisitesinin KL'de
degerlendirilmesi icin yapilan ¢alisma sayisi olduk¢a
kisith olsa da benzer amaglarla kullanilan diger gida
katki maddeleri KL'"de DNA hasari acisindan tartisil-
mistir. 100, 200, 400 ve 800 pg/mL konsantrasyonlarda
uygulanan sodyum sorbatin tim konsantrasyonlarda
DNA hasarina neden oldugu ve en yiiksek konsantras-
yonlarda KL i¢in genotoksik oldugu bildirilmistir (21).
Aroma maddesi olarak kullanilan benzil tirevlerinin
(benzil alkol, benzil asetat, benzoik asit ve benzalde-
hit) genotoksisitesi KL'de comet testi ile degerlendiril-
mistir. Benzil alkol 25 ve 50 mM, benzil asetat 50 mM,
benzaldehit 10 ve 25 mM, benzoik asit 5 mM konsant-
rasyonlarda DNA hasarina neden olmustur (11). BA,
potasyum sorbat (PS), klorofil, tartrazin ve butillenmis
hidroksianisoliin (BHA) hematolojik, biyokimyasal, his-
topatolojik ve genotoksik olarak degerlendirilmis ve
BHA disinda diger katki maddelerinin DNA hasarina
neden oldugu comet metodu ile gosterilmistir (18). Ma-
mur ve ark. (2010), PS’nin 125, 250, 500 ve 1000 ug/
mL'lik dozlarinin lenfosit hiicreleri tizerindeki genotok-
sik etkisini MN, SCE ve comet metodu ile incelemistir.
PS’nin 500 ve 1000 pg/mL’lik konsantrasyonlarinin KA
frekansini 6nemli derecede arttirdigi; 250, 500, 1000
pg/mLlik dozlarinin 24 s uygulamada ve 125, 250, 500,
1000 pg/mL'lik dozlarinin 48 s uygulamada SCE fre-
kansini 6nemli derecede arttirdigi tespit edilmistir. Ay-
rica comet testi ile PS'nin tim dozlarda DNA hasarini
arttirdigi da gosterilmistir (28). Sodyum benzoatin (SB)
6,25, 12,5, 25, 50 ve 100 pyg/mL’lik konsantrasyonlarda
ve potasyum benzoatin 62,5, 125, 250, 500 ve 1000
pg/mLlik konsantrasyonlarda genotoksik etkisi kiltire
edilmis KL hiicrelerinde KA, SCE, MN ve comet test-
lerini kullanilarak degerlendiriimis ve biitin uygulama
dozlarinda kontrol gruplarina gére KA, SCE ve MN
frekansinda 6nemli bir artis oldugu ve mitotik indeksi
dasurduga belirtilmistir (29). Potasyum bromatin (PB)
KL'de genotoksik etkileri SCE, KAve MN ile in vitro ola-
rak arastiriimistir. KL hiicreleri 24 ve 48 s boyunca 400,
450, 500, 550 pg/ml PB ile muamele edilmistir. SCE
sikliginda tim doz ve sirelerde artis tespit edilmesi-
ne karsin yalnizca 48 s uygulamada istatistiksel olarak
anlamli artis tespit edilmistir. KA da 24 ve 48 saat uy-
gulama sonrasi anlamli artis tespit edilmistir. PB hiicre
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proliferasyon ve mitotik indekslerini de azaltmistir. MN
olusumu 24 saat maruziyet sonrasi doza bagh olarak
indiiklenirken, 500 ve 550 pg/mL dozlarda istatistiksel
olarak anlamli bulunmustur. 48 s uygulama sonrasi ise
tlim dozlarda anlamli artis bulunmustur (30).

Sonug

Calisma sonucunda, denenen dozlarda ASA'nin her-
hangi bir DNA hasarina sebep olmadigi, SA'nin yuk-
sek dozlarda DNA hasarina sebep oldugu ve SS'nin
ise ylksek dozlarda DNA hasarina sebep olabilece-
gi tespit edilmistir. Bazi katki maddeleri her ne kadar
antioksidan olarak siniflandirilsa da DNA hasarina
sebep olabilir. Dolayisi ile bu katki maddelerini iceren
gidalarin tiketiminde bilingli ve kontrollti olunmasi ge-
rekmektedir. Tukettigimiz bircok gidada bulunan katki
maddelerinin sirekli ve uzun sireli tiketimleri sonu-
cunda kimulatif etkiler olusturabileceg@i de g6z 6nin-
de bulundurulmaldir. Ancak kesin yargilara varmadan
once gida katki maddeleri ile ilgili daha detayh calis-
malara ihtiya¢ duyulmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar ¢catismasi yoktur.

Etik Kurul Onayi

Calisma icin Suleyman Demirel Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurulundan onay alinmistir
(13.02.2019 tarih ve 29 sayih karar). Calisma Helsinki
Deklarasyonuna uygun olarak yuratilmustar.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi igin yazili izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
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Oz

Amacg

Atopik dermatit (AD), patogenezinde acgiklanamayan
noktalari olan kronik inflamatuar bir deri hastahgidir.
Plazmadaki mikroRNA'larin (miRNA, miR) degismis
ekspresyonlari, hastalikli bireyleri saghkli kontroller-
den ayiran belirtecler olarak hizmet edebilir. Bu ca-
lismada, AD’li hastalarda miR-1910-3p, miR-4649-3p,
mMiR-4296 ve miR-210'un plazma ekspresyon dizey-
leri arastiridi.

Gerec ve Yontem

Bu prospektif calismaya 40 AD'li hasta ve 40 saglkli
kontrol alindi. MiRNA'lar1 dlgmek igin real-time PCR
kullanildi.

Bulgular

Ortalama plazma miR-4296 dizeyi hasta grupta daha
yuksek bulundu (p < 0.001). SCORAD skorlari ile
miR-210 seviyeleri arasinda anlamli bir negatif kore-
lasyon saptandi (r:-0.340, p=0.032). miR-210 seviye-

leri hastalik siddeti arttikga azalmaktaydi. Lojistik reg-
resyon analizinde plazma miR-4296 seviyelerinde bir
artis istatistiksel olarak anlamli bulundu (OR =5.464,
p<0.001). Diger analizlerde anlamli bir farklihk bulun-
masa da miR-1910-3p seviyelerinde bir azalma da is-
tatistiksel olarak anlamliydi.

Sonug

MiRNA'lar AD patogenezinde dnemli rol oynamakta-
dirlar. Artan miR-4296 ekspresyon seviyeleri, AD has-
talarini saglikh kisilerden ayirt etmede dnemli 6lgtde
daha iyi goériinmektedir.

Anahtar Kelimeler: Atopik dermatit, miR-4296, miR-
1910-3p, miR-210, SCORAD

Abstract

Objective

Atopic dermatitis (AD) is a chronic inflammatory skin
disease with unexplained points in its pathogenesis.
Altered expressions of microRNAs (miRNA, miR) in
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plasma can serve as markers that distinguish diseased
individuals from healthy controls AD. In the present
study, plasma expression levels of miR-1910-3p, miR-
4649-3p, miR-4296 and miR-210 were investigated in
AD.

Material and Method

Forty patients with AD and forty healthy control subjects
were included in the present study. Quantitative real-
time PCR was used to measure miRNAs.

Results

The mean plasma miR-4296 level was higher in the
patient group (p < 0.001). There was a significant
negative correlation between SCORAD scores and

Introduction

Atopic dermatitis (AD) is an inflammatory skin disease
that has significant negative impacts on the lives of
patients and their families [1-3]. The enlightened part
of the pathogenesis of AD includes barrier dysfunction,
genetic factors, dysfunction in cell-mediated immunity,
Immunoglobulin  E (IgE)-mediated hypersensitivity
and the imbalance of T lymphocytes, dysfunction in
the synthesis of cytokines, antimicrobial peptides,
chemokine, IgE, proteases, and their inhibitors
involved in the correct structuring of epithelial cells, and
environmental factors [2, 4, 5]. MicroRNAs (miRNAs,
miRs) are silent non-coding RNAs that regulate
the target genes’ expressions post-transcriptionally
[6]. Many studies reported that miRNAs could be
detected in serum, urine, and amniotic fluid, and
altered miRNA expression regulates many processes
including progression, differentiation, maturation of
cells, programmed cell death, and immune system
homeostasis [7, 8]. Furthermore, many studies
reported that miRNAs in plasma might serve as
reliable markers to distinguish sick individuals from
healthy controls, and determine the disease’s severity
and prognosis [9-13]. The miRNA topic is promising
and popular in pathogenesis, genetics, and disease
severity markers. They may become the regulators of
future gene therapies in many dermatological diseases,
also in AD [7]. Many authors evaluated many miRNAs
in patients with AD [5, 6, 13, 14]. To our knowledge, no
study is present evaluating plasma miR-1910-3p, miR-
4649-3p, miR-4296, and miR-210 expression levels in
AD. Few studies have been conducted on miR-210
alone in other allergic conditions such as asthma [15-
17]. Thus, the current study was aimed to evaluate
these miRs mentioned above, which target the Treg
cells, and compare the results between patients with
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miR-210 levels (r:-0.340, p=0.032). miR-210 levels
decreased with increasing disease severity. In logistic
regression analyses, an increase in plasma miR-4296
levels was found to be statistically significant (OR
=5.464, p<0.001). Moreover, although not significant
in other analyzes, a decrease in the miR-1910-3p was
shown statistically significant.

Conclusion

MiRNAs are crucial in the pathogenesis of AD.
Increased miR-4296 seems to be significantly better
at discriminating AD patients from healthy individuals.

Keywords: Atopic dermatitis, miR-4296, miR-1910-
3p, miR-210, SCORAD

AD and healthy controls, and also to determine the
potential of these miRs in the molecular pathogenesis
of AD.

Material and Method

Ethics Committee of Suleyman Demirel University
Faculty of Medicine approved this study (decision
10 on 16.01.2020) which was conducted in line with
the principles of the "Helsinki Declaration”. A signed
consent form was obtained from all participants.

Study population: Patients diagnosed with AD
according to Hanifin-Rajka criteria [18], with an age
between 18-65, admitting to the dermatology clinic
of our Hospital between February 2020- January
2021, were included in this study. Patients who has
cardiovascular disease, active infection, and systemic
diseases such as diabetes mellitus, rheumatic
diseases, and/or inflammatory bowel diseases or other
skin diseases than AD were excluded. All patients
were selected from those who had not received any
systemic therapy including phototherapy for at least
12 weeks before the study. The severity of the disease
was evaluated with the SCORing Atopic Dermatitis
(SCORAD) index [19] in the patient group and they
were divided into three subgroups according to their
SCORAD scores: mild disease with 0-24 score,
moderate disease with 25-50 score, severe disease
with >50 score.

Age- and sex-matched healthy volunteers with same
criteria mentioned above were also enrolled as the
control group.

miRNA extraction and cDNA synthesis: 4 ccs
of peripheral venous blood from participants were



centrifuged, and the plasma portion was put into a 1.5
ml Eppendorf tube. The plasma was separated into
Eppendorf tubes and stored at —80 ° C until miRNA
isolation.

The isolation of miIRNA from the samples was
performed with the Hybrid-RTM mIiRNA Isolation
Kit (GeneAll Biotechnology, Korea) according to
instructions. The concentration and purity of the
isolated total miRNAs were measured with a Thermo
Fisher NanoDropTM spectrophotometer. The WScript
™ cDNA Synthesis Kit was used to obtain cDNA from
the miRNA. Reverse transcription was performed
using the SimpliAmp Thermal Cycler (Thermo Fisher
Scientific, USA) according to instructions. The obtained
cDNA samples were stored at -80°C until quantitative
real-time-PCR (gqRT-PCR) analysis was performed.

Primer sequences and quantitation of candidate
miRNAs: For miR-210: Forward: 5'-TAGCACCATTT-
GAAATCGGTTA-3"(Accession No: MIMAT0000681).
For miR-1910: Forward: 5-AGGCAAGATGCTGG-
CATAGCT-3'(Accession No: MIMAT0000089). For
miR-4649: Forward: 5'-AGGCAAGATGCTGGCATAG-
CT-3’ (Accession No: MIMAT0000089). For miR-4296:
5-TAAGGTGCATCTAGTGCAGATAG-3'(Accession
No: MIMAT0000072), U6 snRNA as a housekeeping
gene includes primers as follows: Forward: 5’-GCTT-
CGGCAGCACATATACTAAAAT -3".

For RNA integrity; on a gel safe dye stained %1.4
agarose gel, RNA integrity was tested by the presence
of intact bands of 18S and 28S. The quantitation of
the obtained miRNAs was carried out with Rotor-
Gene Q (Qiagen, Hiden, Germany) following the
manufacturer's instructions. miRNAs were analyzed
using the SYBR green (miRCURY LNA SYBR Green
PCR Kit cat no: 339346) method using U6 snRNA
as an internal control (housekeeping gene). The cycle
threshold (CT) values of mMiRNAs were determined and
the obtained CT values were normalized to RNU6. The
fold change of each miRNA expression was calculated
using the 2 2-24Ctequation.

Statistical Analysis

SPSS Statistics 27.0 was used to analyze data. The
values of descriptives were presented as mean *
standard deviation. The categorical variables were
presented as frequency and percentage, and Chi-
Square analysis was used for them. The distribution
characteristics were examined with the Shapiro Wilk
test. Mann Whitney U or Kruskal Wallis test was
used for non-parametric distributions according to the
number of groups. For analysis of 2 scale/continuous
type variables, Spearman correlation analysis was
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used. In logistic regression analysis, there are several
methods for determining the independent variables
that are added to the regression model. One of these
methods is to select variables that are significant
in univariate analyses. Although this is a common
method, we preferred a different variant when
building the model. Measurement of the expression
level of miRs is relatively laborious and expensive.
At this point, the evaluation of these parameters
must be multidimensional. Therefore, we decided to
include every possible related variable in the logistic
regression model, even if significant or not. This is
because in univariate analyses, some variables may
not be significant due to masking of unpredictable
conditions, and regression analyses can clarify this
situation. In our analyses, a variable is observed in |
1910 that is not significant in the univariate analysis
but is significant in the multivariate logistic regression.
In all analyses, a p-value of <0.05 was accepted as
significant.

Results

As shown in Table 1, 40 patients with AD and 40
controls were included. 12 (30%) of the patients
were male and 28 (70%) were female, which is the
same as the control group (p=0.999). The mean age
of the patient group was 37.35 years, whereas it was
38.20 in the control group (p= 0.923). Descriptive
features of the subjects are shown in Table 1. Of
these patients, 11 (27.5%) had mild, 16 (40%) had
moderate and, 13 (32.5%) had severe disease
according to the SCORAD. Furthermore, 24 (60%)
patients had a high level of serum IgE (>200 IU/mL).
4 (10%) patients had concurrent allergic asthma, 4
(10%) had allergic rhinitis, 3 (7.5%) had urticaria and,
1 (2.5%) had allergic conjunctivitis. In contrast, there
have been no personal concurrent allergic diseases
in the control group (p=0.001). 12 (30%) patients had
an atopy history in their family, whereas 11 (27.5%)
healthy controls had an atopy history in their family as
well (p=0.999). These AD patients with other allergic
diseases were not using regular medical treatment,
and they had not used any systemic drug for at least
12 weeks, either. The mean levels of miR-1910-3p,
mMiR-4649-3p, miR-4296 and miR-210 were compared
between the two groups (Table 2). The mean miR-
4296 level of the patient group was significantly higher
(p<0.001) (Figure 1). While the levels of miR-1910-
3p, MiR-4649-3p, and miR-210 were compared, there
was no significant difference (Table 2). In logistic
regression analyses, an increase in plasma miR-4296
levels was seen statistically significant in developing
AD (OR =5.464, p<0.001) (Table 3). Although there
was no significant difference between the patient
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Median
2

-1.00|

-2.00|

-3.00

MiR-210

MiR-1910 MiR-4296

Figure 1:
B pue Relative miRNA expression of AD according to
healthy controls. **p<0.001, statistically significant.
The relative expression value of the control group
was accepted as 1. Expression levels of specific
mMiRNAs: miR-210, miR-1910-3p, miR-4296, miR-
4649-3p (FC=0.8,
FC=0.2, p=0.000, FC=0.9, p=0.501, respectively) in
40 AD patients, and 40 control were analyzed using
parametric Mann-Whitney U Test. Data are presented
as a median of normalized miRNA expression in log2

(2—AACT) .

MiR-4649

Table 1 Baseline characteristics of the study groups

p=0.722;

FC=1.4,

miRNAs in Atopic Dermatitis Pathogenesis

Patient group

Control group

*
(n=40) (n=40) p value
Age, years 37.35+14.29 38.20 £ 15.78 0.923
Female, n (%) 28 (70%) 28 (70%)
Male, n (%) (heio
: 12 (30%) 12 (30%)
Mean +Std" | Median bty
Maximum
528.87 +
Total IgE (IU/mL) 624.19 529.37 10-2500
Duration of disease, years 9.78+9.2 10.16 1-35
Mild disease, n (%) 11 (27.5%)
Moderate disease, n (%) 16 (40%)
Severe disease, n (%) 13 (32.5%)
Other allergic conditions * 12 (30%) 0 (0%)
Smokers, n (%) 5 (12.5%) 3 (7.5%) 0.453
Non-smokers, n (%) 35 (87.5%) 37 (92.5%) '
Alcohol users, n (%) 9 (22.5%) 2 (5%) 0712
Non-alcoholics, n (%) 31 (77.5%) 38 (95%) '
Atopy in the family, n (%) 12 (30%) 11 (27.5%) 0.999
No family history of atopy, n (%) 28 (70%) 29 (72.5%) '

p*: Mann Whitney U t: Standart deviation, 1: Concurrent allergic rhinitis, allergic conjunctivitis, asthma, urticaria
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Figure 2:
Correlation graphic between miR-210 levels and
SCORAD

and the healthy control group, it was shown in the
logistic regression analysis that the decrease in miR-
1910-3p may be significant in the development of the
disease (OR=0.421, p = 0.009) (Table 3). A significant
negative correlation was observed between SCORAD
and miR-210 levels (r:-0.340, p=0.032) (Table 4).
According to this correlation analysis, miR-210 levels
decreased as the disease got more severe (Figure
2). No correlation was seen between the severity of
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— Reference Line

Sensitivity

Figure 3:
Evaluation of plasma miRNA levels by ROC Curve
Analysis

the disease and plasma miR-1910-3p, miR-4649-
3p, and miR-210 levels (Table 4). Furthermore, no
correlation was obtained between mMiRNA levels
and groups according to serum IgE levels (Table 5).
Moreover, the Receiver Operating Characteristic
Curve (ROC) analysis revealed that AD patients could
be significantly differentiated from healthy controls by
plasma miR-4296 levels (Table 6, Figure 3).

Table 2 Baseline characteristics of the study groups

‘ N ‘ Mean xStd" Median Minimum Maximum p value*

miR-210

Patients 40 -2.38 £1.69 -2.69 -6.32 2.12

Controls 40 -2.69 £1.55 -2.57 -6.78 -0.05 0.1z
miR-1910-3p

Patients 40 0.51 +£1.28 0.50 -1.48 3.74

Controls 40 0.94 £1.59 0.62 -1.37 4.47 0312
miR-4296

Patients 40 2.68 +0.93 2.58 1.02 5.57

Controls 40 0.58 £1.39 0.097 -1.09 4.43 <0.001
miR-4649-3p

Patients 40 3.11 #1.34 2.69 -0.03 6.40 0.501

Controls 40 3.04 £1.59 2.99 0.31 5.65

T: Standart deviation *p: Mann-Whitney U test
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Table 3 Evaluation of miRNA levels and other parameters by logistic regression analysis

5 Odds Ratio 95% Cl for EXP(B)
Exp(B) Lower Upper p*
miR-210 113 1.120 .620 2.022 0.708
miR-1910-3p -.864 421 221 .803 0.009
miR-4296 1.698 5.464 2.680 11.140 <0.001
miR-4649-3p .102 1.107 .683 1.794 0.679
Age .002 1.002 .954 1.053 0.930
Sex 1.364 3.911 .545 28.071 0.175
Smoking .203 1.225 .222 6.762 0.816
Alcohol intake -.147 .864 .077 9.663 0.905
Constant -2.294 101 0.112

p*: Logistic regression analysis

Table 4 Correlations between plasma miRNA levels and SCORAD

SCORAD p value*
miR-210 -.340 0.032
miR-1910-3p -.304 0.057
miR-4296 .036 0.824
miR-4649-3p -.096 0.554

p*. Spearman correlation analysis (Non-parametric)

Table 5 Correlations between plasma miRNA levels and groups according to IgE levels

‘ N ‘ Mean %Std’ Median Minimum Maximum p*

miR-210

Normal IgE* 16 -2.41+1.34 -2.68 -3.99 0.77

Higher IgE 24 -2.36+1.92 -2.72 -6.32 2.12 0999
miR-1910-3p

Normal IgE* 16 0.28 +0.86 0.50 -1.16 1.61 AR

Higher IgE 24 0.66 £1.50 0.42 -1.48 3.74
miR-4296

Normal IgE* 16 2.86 +0.97 3.02 1.02 4.50

Higher IgE 24 2.55 +0.89 2.49 1.24 5.57 0192
miR-4649-3p

Normal IgE* 16 3.05+1.36 2.62 0.86 6.40

Higher IgE 24 3.15 +1.35 2.72 -0.03 5.88 0754

*p: Mann-Whitney U test t: Standart deviation #: Normal IgE level is between 0-200 IU/mL
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Table 6 Evaluation of plasma miRNA levels by Roc curve analysis

AUC* p value**
miR-1910-3p 0.566 0.312
miR-4296 0.887 <0.001
miR-210 0.523 0.725
miR-4649-3p 0.544 0.501

* Area under the curve (AUC) P**<0.05

Discussion

In this study, we showed that increased miR-4296
expression level is particularly better at discriminating
AD patients from healthy subjects 5.4 times. miR-4296
targets the mRNA of FOXP3 and inhibits it according
to MicroRNA Target Prediction Database (miRDB).
The expression of miR-4296 was higher in the patient
group as expected. However, to our knowledge, there
is no study about miR-4296 in AD till now. Previous
studies reported an altered expression of miRNAs in
the lesional skin or serum of patients with AD [20-28].
In these studies, increased expressions of let-7i, miR-
24, miR-27a, miR-222, miR-21, miR-146a, miR-29a,
miR-193a, miR-199a, miR-20a, miR17-5p, miR-106b
and, decreased expressions of miR-326, miR-215,
miR-122a, miR-133a, miR-133b were shown in the
lesional skin of AD patients as well as in psoriasis [21,
22]. Furthermore, reduced expressions of miR-515-
5p, MiR-33, miR-483, and miR-519d have been found
only in patients with AD [23].

In arecent study by Nousbeck et al, miRNA expression
profiles were investigated in plasma samples of
pediatric patients with AD. They showed eight
dysregulated plasma miRNAs and ten differentially
expressed miRNAs in peripheral mononuclear cells
of AD infants compared to controls. They noticed that
only the differential expression of miR-451a was similar
in both plasma and mononuclear cells of the patients.
They claimed that miR-451a could be a potential
diagnostic marker for pediatric AD patients [24]. In our
study, miR-4296 may serve as a discrimination marker
for adult AD patients as well.

In a study by Lv et al, [25] a genome-wide miRNAs
profiling was performed in pediatric patients with AD
to determine any potential biomarkers. They showed
that miR-203 and miR-483-5p levels were significantly
elevated in the serum whereas paradoxically miR-203
was significantly decreased in the urine samples of the
patient group. They also found an association between

increased miR-203 in serum and the expression of
sTNFRI and sTNFRII in pediatric patients with AD. In
the same study, it was reported that patients with higher
IgE levels had significant higher miR-203 expressions
(p=0.0011). Furthermore, patients with normal or
elevated serum IgE levels had significantly higher
serum levels of miR-483-5p compared to healthy
subjects (p=0.0157, p=0.0094, respectively). We did
not determine any difference or correlation between
expressions of MiIRNAs among patients according to
serum IgE levels. Previous studies found significantly
increased and decreased serum miR-125b and miR-
146a levels in patients with AD [26, 27].

Dissanayake et al. tried to identify alteration of
miRNAs between maternal serum and umbilical cord
serum of pediatric AD patients. They showed elevated
umbilical cord serum miR-144-3p level in the pediatric
AD patients who were diagnosed in the first year of
their lives [28]. Gu et al showed up-regulated miR-
29b expressions in both lesional skin and serum of
patients with AD than controls. Furthermore, they also
showed that the serum level of miR-29b was positively
correlated with the severity of the disease [29]. In our
study, we established a negative correlation between
miR-210 and SCORAD scores. Herberth et al.
demonstrated increased miR-223 levels in maternal
and cord blood, which was also correlated with lower
Treg cell numbers. Therefore, they revealed that
prenatal maternal tobacco smoke might result in
increased expression of miR-223 level and increase
the risk of development of AD in childhood [30].

In another study by our team, we compared serum
expression levels of the same miRNAs as miR-4649-
3p, miR-4296, miR-210, miR-1910-3p, and also miR-
6867-5p between the patients with psoriasis and
controls. We reported that serum miR-1910-3p levels
were significantly lower and miR-4649-3p levels were
significantly higher in the patient group. Furthermore,
the decreased expression levels of miR-1910-3p could
differ psoriatic patients from healthy controls [31]. In
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the present study, Although there was no significant
difference between the patient and the healthy control
group, it was shown in the logistic regression analysis
that the decrease in miR-1910-3p may be significant in
the development of the disease. Based on this result,
miR-1910-3p may have a role in the pathogenesis of
AD, however, it needs to be investigated in studies
with a larger sample.

In the present study, we also found that expression
levels of miR-210 may alter according to the severity
of AD disease. miR-210 is one of the most evaluated
miRNAs in dermatologic and allergic diseases
[15-17, 36-38]. In a study, miR-210 was found to
increase in both psoriasis patients and mice models.
They alleged that miR-210 promotes Thl7 and
Thl cell differentiation, whereas it suppresses Th2
differentiation [36]. Likewise, in another study topical
inhibition of miR-210 was shown to inhibit the psoriasis-
like inflammation in the skin of mice [37]. Moreover,
in a study miRNA expression profile of lesional skin
samples of tumor stage mycosis fungoides (MF) was
compared to skin samples of healthy controls. They
found differently expressed 154 miRNAs between the
two groups, and miR-29a, let-7a, miR-34a, and miR-
210 were over-expressed in the patient group. Thus,
they stated that these miRNAs may play significant
roles in the pathogenesis of tumor stage MF disease
[35]. In the present study, miR-210 levels were higher
in patients, but this elevation was not significant. In
addition, we also showed that the miR-210 level was
negatively correlated with the severity of the disease. In
a study by Long et al., the roles of miRNAs in chemical
sensitization by toluene diisocyanate of occupational
asthma were evaluated, and the expression level
of miR-210 in lymph nodes of mice was reported.
According to the results, the authors claimed that miR-
210 might have an inhibitory role in the Treg function
[15]. In another study, miR-210 was significantly
correlated with airway obstruction in pediatric patients
and, it was claimed that miR-210 might be necessary
for the development of Th2 response in asthma [16]. A
cell-culture study evaluating driving signalings for the
differentiation of airway epithelium cells into smooth
muscle especially in asthma patients showed miR-
210 might have crucial roles in this process besides
epidermal growth factor receptor [17]. In the present
study, finding a negative correlation between miR-
210 and SCORAD scores may show that miR-210
may help establish the severity of the disease in AD
patients. Apart from AD and other dermatological
conditions -especially malignancies-, many studies
examine the expression of miRNAs that we evaluated
in the present study. In these studies, authors claimed
that miR-1910-3p may serve as a novel marker for the
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diagnosis of breast cancer [32], or may have protective
roles for colorectal carcinoma [33]; miR-4649-3p
serum levels have the potential to determine treatment
responses in patients with malign melanoma [34].
In our study, there are some limitations, such as no
inflammatory marker was studied apart from miRNAs.
It is a cross-sectional study including a relatively small
number of participants and the numbers of miRNA in
this study were relatively low. Furthermore, participants
in both groups who are smokers were included in this
study. This fact may affect and alter the expressions
of miRs [38]. Therefore, our results should be verified
by prospective longitudinal future studies with a higher
number of participants who are non-smokers, and the
expressions of miR-1910-3p, miR-4649-3p, miR-4296,
and miR-210 should be investigated in the lesional
skin of patients with AD and mice models with AD.

This is the first report evaluating serum expression
levels of miR-1910-3p, mMiR-4649-3p, mMiR-4296,
and miR-210 in AD patients. We suggest that up-
regulated miR-4296 in serum may be indicative of the
development of disease in patients with AD, and miR-
210 may serve as a marker to determine the disease
severity in patients with AD. In the future, even
detecting miRNAs in the perinatal period could show
the development of diseases as well as AD in infancy.
In addition, we also believe that miRNAs in serum
and/or tissue may become the targets for future gene
therapies in many diseases including dermatologic
disorders in which cure therapies are very scarce.
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Amac

Kronik inflamasyonun psikiyatrik bozukluklarla iliskisi
daha dnce yapilan ¢alismalarda gosterilmistir. Notrofil
lenfosit orani (NLO), platelet lenfosit orani (PLO) ve
ortalama trombosit hacmi (OTH) sistemik inflamatu-
ar yanitin degerlendiriimesinde yeni belirtecler olarak
gorilmektedir. Bu kapsamda, bu calismanin amaci,
major depresif bozukluk (MDB) hastalarinda NLO,
PLO ve OTH duzeylerinin kontrol grubu ile karsilas-
tirllarak degerlendiriimesi, MDB ile bu biyobelirtecler
arasindaki iliskinin arastiriimasidir.

Gerec ve Yontem

Kesitsel tarzda tasarlanan calisma 15 Temmuz 2020-
15 Mayis 2021 tarihleri arasinda Antalya Egitim ve
Arastirma Hastanesi Psikiyatri Polikliniginde yapil-
di. Calismaya katilmayi kabul eden 92 MDB hastasi
(DSM-5 tani kriterlerine goére) ve 72 saglikh kontrol ile
calisma yuratuldi. Tum katilimcilar ile ylizyltize goru-
suldu ve sosyodemografik veri formu dolduruldu. Ay-
rica MDB hastalarina hastaligin siddetini belirlemek
icin Hamilton Depresyon Olcegi uygulandi.

Bulgular

Gruplar arasinda yas ortalamasi ve cinsiyet dagilimi
acisindan anlamli fark yoktu (p>0.05). MDB'li hastalar
ve saglkli kontroller NLO, PLO ve OTH puan orta-

lamalari acisindan karsilastirildi ve gruplar arasinda
anlamli farklilk bulunmadi (p>0.05). Ayrica hasta
grubunda depresyon siddetine gore (hafif, orta, cid-
di) NLO, PLO ve OTH puan ortalamalari karsilasti-
rildi, istatistiksel olarak anlamli bir farkhlik bulunmadi
(p>0.05).

Sonug

Bu calisma, MDB hastalarinda NLO, PLO ve OTH bi-
yobelirteglerini saglkli kontrollerle karsilastirarak ayni
anda degerlendiren ilk ¢alismadir. Calismada NLO,
PLO ve OTH duzeyleri ile MDB arasinda anlamli bir
iliski olmadigi bulunmustur. Ayrica depresyon siddeti
ile bu belirtecler arasinda da anlamli bir iliski olmadigi
belirlenmistir. Bunlari ve baska biyobelirtecleri konu
alan daha kapsamli ve daha ileri ¢calismalar, MDB'deki
inflamatuar sure¢ hakkinda daha fazla bilgi saglaya-
caktir.

Anahtar Kelimeler: Major depresif bozukluk, Notrofil
lenfosit orani, Ortalama trombosit hacmi, Platelet len-
fosit orani

Abstract

Objective

The relationship between chronic inflammation and
psychiatric disorders has been evaluated in previous
studies. Neutrophil-lymphocyte ratio (NLR), platelet-
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lymphocyte ratio (PLR), and mean platelet volume
(MPV) appear to be new markers for the evaluation of
systemic inflammatory response. In this study, it was
aimed to evaluate the levels of NLR, PLR and MPV
biomarkers in patients with major depressive disorder
(MDD) by comparing them with healthy controls, and
also investigate the relationship between biomarkers
and MDD.

Material and Method

This cross-sectional study was carried out from
July 15, 2020 to May 15, 2021. The study was
conducted with 92 patients with diagnosed MDD and
72 healthy controls who agreed to participate. The
sociodemographic data form and SCID-5/CV form
were filled out for each participant through face-to-face
interviews with all participants. Additionally, Hamilton
Depression Scale was applied to the patient group to
determine the severity of MDB.

Results
Patients with MDD and healthy controls were
compared in terms of the mean scores of NLR, PLR

Introduction

Immune ability in major depressive disorder (MDD)
has been assumed to only change in a decreasing
direction for a long time. However, it has recently
been found that stress and MDD cause inflammatory
activation in addition to suppressing immunity.
Serum concentrations of lymphocytes, B cells and
T cells decrease in MDD. There may be an increase
in autoantibodies. Lymphocyte proliferation and
T natural killer activity decrease or disrupt (e.g.
there is not enough lymphocyte production against
viruses) (1). The role of inflammation on MDD
etiopathogenesis is evaluated in previous studies
(2-4). White blood cells have an important role in
inflammatory processes. Neutrophil lymphocyte
ratio (NLR) and Platelet lymphocyte ratio (PLR) are
considered as new determinants in the evaluation
of inflammatory response (5). Previous studies
indicated that NLR is higher among patients with
MDD, schizophrenia and Alzheimer's disease (6-8).
Additionally, it has been reported in a meta-analysis
study that NLR and PLR values were increased
in mood disorders (MDD and bipolar disorder) (9).
Peripheral platelet models are commonly used as
the indicators of central serotonin (5-HT) metabolism
since they reflect central serotonergic function (10).
Mean platelet volume (MPV) is a potential indicator of
platelet activity (11), and a significant relationship has
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and MPV, and no statistically significant difference was
found between the groups (p>0.05). Additionally, in
the patient group, there was no statistically significant
difference between the levels of depression severity
(mild, moderate, severe) in terms of the mean scores
of NLR, PLR, and MPV (p>0.05).

Conclusion

This is the first study to evaluate NLR, PLR and
MPV biomarkers simultaneously in MDD patients by
comparing them with healthy controls. In this study,
it was found that there was no significant relationship
between NLR, PLR and MPV levels and MDD.
Additionally, it was determined that there was no
relationship between the severity of depression and the
aforementioned markers. Further studies investigating
these and another biomarkers with prospective
and larger studies will provide more insight into the
inflammatory process in MDD.

Keywords: Major depressive disorder, Mean
platelet volume, Neutrophil lymphocyte ratio, Platelet
lymphocyte ratio

been reported between MPV and MDD (12).

In summary, chronic inflammation is associated with
MDD. PLR, NLR, and MPV have been considered as
new biomarkers for the inflammatory response. In this
context, we aimed to evaluate the levels of MPV, PLR,
and NLR biomarkers in MDD patients by comparing
them with healthy controls, and also investigate
the relationship between biomarkers and MDD. In
addition, the relationship between these biomarkers
and depression severity will be evaluated.

Material and Method

The patient group included 92 participants who
applied to Antalya Training and Research Hospital
Psychiatry Outpatient Clinic from July 15, 2020 to May
15, 2021 and who were diagnosed with MDD based
on the DSM-V criteria (13). Patients who have not a
comorbid psychiatric disorder and have not a history
of psychiatric treatment in the last 1 month were
included in the study. The control group consisted
of 72 healthy volunteers who had not a history of
any psychiatric disorders. Hemogram samples
were obtained from each participant and complete
blood parameters were studied in the Biochemistry
Laboratory of Antalya Training and Research
Hospital. Participants who agreed to participate were
interviewed face to face, sociodemographic data
form and SCID-5/CV form were filled out for each



participant and also Hamilton Depression Scale
(HDS) was applied to patients diagnosed with MDD.
The participants were informed about the study and
written informed consent was obtained from each
participant. This study conducted in accordance with
the principles stated in the Declaration of Helsinki,
and ethical approval was obtained from the Ethical
Committee of Antalya Training and Research Hospital
(decision dated 04.06.2020, and numbered 8/19).

The exclusion criteria for the all participants were
as following; a) having inflammatory or autoimmune
diseases, severe neuropsychiatric diseases that
may cause mental cognition problems, (epilepsy,
dementia, mental retardation, cerebrovascular
disease, etc.), chronic systemic diseases, (diabetes
mellitus, hypertension, cardiovascular disease, renal
failure, etc.), blood cell diseases (hematopoietic
disease, malignancy, acute infection, etc.) and using
medication (chemotherapy, glucocorticoid treatment
within the last three months), b) pregnancy or being
in the breastfeeding period, c¢) history of alcohol/
substance abuse or addiction, d) being under 18
years old.

Assessment Tools

Structured Clinical Interview for DSM-5 Clinical
Version (SCID5/CV): SCID-5/CV is an interview guide
developed to establish major DSM-5 diagnoses (14).
It is administered by a mental health professional with
clinical experience. The Turkish validity and reliability
study of the scale was performed by Elbir et al. (15).

Hamilton Depression Scale (HDS): HDS scale
developed by Hamilton to evaluate depression severity
and depression subtypes in patients (16). HDS is
administered by the clinician. The scale consists of 17
items and the highest score to be obtained from the
test is 53. In the evaluation, 0-7 points are considered
as normal, 8-15 points as mild depression, 16-28
points as moderate depression, and 29 and above
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points as severe depression. The Turkish validity
and reliability study of the scale was performed by
Akdemir et al. (17). The Cronbach’s alpha of the HDS
is 0.86 in this study.

Statistical Analysis

In statistical analysis, Kruskal-Wallis test, t-test
and Mann-Whitney U test were used to determine
differences between groups in independent samples.
Chi-square (x2) test was used to determine group
differences of categorical variables. ANOVA test was
used to compare between groups. The statistical
significance level was determined as p<0.05.
Statistical analyzes were performed with SPSS
Windows version 21.0.

Results

This study was conducted with a sample of 92 MDD
patients and 72 healthy volunteers. The mean ages
of the patient group and the control group were
36.60+11.34 (min; 18, max: 67) yearsand 35.78+11.84
(min; 18, max: 65) years, respectively. No statistically
significant difference was found between the groups
in terms of mean age (p>0.05). The ratio of male/
female participants in the patient group was 46.1% /
53.9% (n=29/63), and was 46.9% / 53.1% (n=23/49)
in the control group. The mean age and gender
distribution between the groups is shown in Table
1. No statistically significant difference was found
between the groups in terms of gender distribution
(p>0.05). The mean scores of NLR, PLR and MPV of
the patient and control groups are presented in Table
2. According to the findings, no statistically significant
difference was found between the groups in terms of
the mean scores of NLR, PLR, and MPV (p>0.05). The
mean score of HDS in the patient group was found to
be 22.28+4.29. Additionally, the rates of MDD severity
levels according to HDS scores were found to be as
normal, mild, moderate, and severe; 8.7% (n==8),
30.4% (n=28), 45.7% (n=42) and 15.2% (n=14),

Table 1 Comparison of the mean age and gender distribution between the groups

Patient group Control group
(n=92) (n=72) p
e 36.60+11.34 35.78+11.84 0.687*
(m £ sd)
Male 29 (46.1%) 23 (46.9%) 0.104%
Female 63 (53.9%) 49 (53.1%) :

*t test, **x2 test, m: mean, sd: standard deviation
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Table 2 Comparison of the mean scores of NLR, PLR and MPV between the groups

Inflammatory Biomarkers in MDD

Patient group Control group
(m * sd) (m * sd) P
NLR 2.26+0.86 2.14+0.82 0.396*
PLR 136.3+52.3 129.5+51.9 0.225*
MPV 10.83+£1.05 10.65+0.93 0.332**
*Mann-Whitney U test , **t test, m: mean, sd: standard deviation, NLR: neutrophil lymphocyte ratio,
PLR: platelet lymphocyte ratio, MPV: mean platelet volume
Table 3 Comparison of the mean scores of NLR, PLR and MPV according to the levels of
disease severity
Mild Moderate Severe p
(m % sd) (m * sd) (m * sd)
NLR 2.35+0.98 2.16+0.73 2.14+1.25 0.302*
PLR 138.26+55.81 127.99+46.41 120.65+46.01 0.525*
MPV 11.38+1.09 10.32+1.03 10.23+0.98 0.453**

* Kruskal-Wallis test, **ANOVA test, m: mean, sd: standard deviation, NLR: neutrophil lymphocyte ratio,

PLR: platelet lymphocyte ratio, MPV: mean platelet volume

respectively. On the other hand, the comparison of
the mean scores of NLR, PLR, and MPV values in
terms of disease severity levels is presented in Table
3. No statistically significant difference was found
between the levels of disease severity in terms of the
mean scores of NLR, PLR, and MPV (p>0.05).

Discussion

White blood cell count and sub-parameters are some
of the determinants of chronic inflammation. NLR and
PLR and MPV, which can be obtained through a simple
blood count such as a hemogram, are studied as
newer determinants in the evaluation of inflammatory
response. In the literature, it is seen that the number
of studies on NLR more than others. In addition to
neuropsychiatric studies (7, 8, 18), there have been
studies in several systemic diseases (19, 20). On the
other hand, although many studies have reported that
NLR levels are higher in MDD patients (9, 21), results
can be vary according to study design. In this study,
it was found that there was no significant difference
between MDD patients and healthy controls.

There have been studies which reported that PLR
level is better in measuring the severity of inflammation
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than NLR (22, 23). It was determined that psychiatric
studies on PLR were mostly in the field of mood
disorders. In a meta-analysis study, while PLR levels
were higher in bipolar disorder patients, no difference
was found in MDD patients (9). Consistent with this,
no significant difference was found between MDD
patients and healthy controls, in this study.

There is a limited number of studies that reported a
significant relationship between MDD and MVP value.
According to findings in a study, it has been reported
that the MPV value is higher in MDD patients (12).
However, in this study, it was found that there was
no significant difference between MDD patients and
healthy controls in terms of mean score of MPV.
Another remarkable finding of this study is that
there was no relationship between the severity of
depression (mild, moderate, severe) and the levels
of NLR, PLR, and MPV. Consistent with this result,
it was stated in a study that there was no significant
relationship between the severity of depression and
NLR, and PLR values (24).

This study has some limitations. The generalizability of
the findings is limited due to the fact that the study was
single-centered and the sample was comparatively



low. Due to the design of the study, the results
obtained reflect a certain time interval and temporal
variation could not be evaluated. Another limitation is
that the efficacy of the treatment was not evaluated
after follow-up with antidepressant treatment. Despite
these limitations, the remarkable findings obtained in
the present study will be useful for further studies.

Conclusion

To the author’s best knowledge, this is the first study to
evaluate the NLR, PLR and MPV biomarkers together
in comparison with MDD patients and healthy controls.
According to the findings, it was found that there was
no significant relationship between NLR, PLR and
MPYV levels and MDD. Additionally, it was determined
that there was no relationship between the depression
severity and the aforementioned markers. Further
studies investigating these and another biomarkers
with prospective and larger studies will provide more
insight into the inflammatory process in MDD.
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Oz

Travmatik beyin hasari (TBH) genc¢ nifus arasinda
sik gorulen bir 6lum sebebidir. Bu hastalarin yaklasik
% 10-15'nde ciddi komorbiditeler gérilmektedir ve ve-
jetatif bir hayat ile taburcu edilmektedirler. Amantadin,
NMDA (N-metil-D-aspartat) reseptdr antagonisti ve
indirekt dopamin agonisti gibi davranmaktadir. Fakat
etki mekanizmasi net degildir. TBH olan hastalarda
uyanikhgr artirmak igin hala kullaniimaktadir. Bu olgu
serisinde, TBH ile yogun bakimda takip edilen ve te-
davilerinde amantadin kullanilan 8 hasta sunulmustur.
Olgularin 6zellikleri Tablo 1'de verilmistir. Travmatik
beyin hasari olan tim hastalar geldiklerinde bilin¢sizdi
ve entlibe edildiler. Tium hastalara sedasyon icin tiyo-
pental sodyum 3 mg/kg yukleme sonrasi 3-5 mg/ kg /
saat inflzyon dozlarinda kullanildi. Amantadin sulfat
tedavisine ilk saatte 200 mg / giin olarak baslandi ve
tedaviye en az 10 giin devam edildi. Travmatik beyin
hasari (TBI), sosyal ve ekonomik sonuglari olan cid-
di bir saglik problemidir. Norolojik iyilesmeyi artirmak
icin pek ¢ok yontem bulunmasina ragmen hala spe-
sifik bir tedavisi yoktur. Amantadin, TBH'li hastalarin
ndrolojik iyilesmesi icin guvenilir ve siklikla kullanilan
bir ilacgtir. Literatirde TBH'li hastalarda amantadin
kullanimina iliskin calismalar kontrol grubu ve cesit-

li parametreler ile karsilastinimistir. Bu calismalar,
amantadin grubunda nérolojik iyilesmenin daha iyi
oldugunu gostermistir. Glasgow Koma Olgegi (GKS),
Full Outline of Unresponsiveness (FOUR) skalas! ve
yogun bakim ve hastanede kalis siresi gibi bazi de-
giskenler kullandik. FOUR skalasi entiibe hastalarda
norolojik durumu daha iyi yansitir. Etkinligi gosteren
sinirli sayida makale olmasina ragmen TBH'li hasta-
larda amantadin kullanimi, dozu, suresi ile ilgili yeni
calismalara ihtiyac vardir.

Anahtar Kelimeler: Amantadin, Norolojik iyilesme,
Siddetli Travmatik Beyin Hasari

Abstract

Traumatic brain injury (TBI) is the most common cause
of death among young population. Approximately
10-15% of these patients, are associated with many
severe comorbid conditions, are discharged in
vegetative state. Amantadine acts as both a NMDA
receptor antagonist and an indirect dopamine agonist.
But its exact mechanism of action is still unknown. It
is frequently use to increase alertness in patients with
TBI. In this presentation, we aimed to present the eight
cases with TBI which were treated with Amantadine
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in intensive Care Unit (ICU). The characteristics of
the cases are given in Table 1. All of patients with
traumatic brain injury were intubated and unconscious
upon arrival. We used Thiopental sodium for sedation
to all patients. Amantadine sulfate treatment was
started in the first hour as 200 mg / day and treatment
was continued for at least 10 days.

Traumatic brain injury (TBI) are serious health
problems with social and economic consequences.
Although there are many methods for to increase
neurological recovery, there is still no specific
treatment. Amantadine is a reliable and frequently
used drug for to improve the neurological recovery
of the patients with TBI. In the literature, the

Giris

Travmatik beyin hasari (TBH) genc¢ nufus arasinda
sik gorilen bir 6liim sebebidir. Oliimle sonuglanma-
yan hastalarda ise ciddi komorbiditeler gortilmekte ve
vejetatif bir hayat ile yasamlarina devam etmektedir-
ler. Ekonomik ve sosyal acidan koti sonuglari olabi-
len TBH olan hastalar i¢in son guinlerde pek cok teda-
vi denenmekle birlikte giinimiizde etkinligi net olarak
kanitlanmis bir tedavi secenegi bulunmamaktadir.
NMDA (N-metil-D-aspartat) reseptdr antogonisti ve
indirekt dopamin agonisti olan amantadin, TBH olan
hastalarda ndrolojik durumu iyilestirmek icin kullani-
lan tedavi seceneklerinden biri olarak son yillarda kul-
laniimaktadir. Amantadinin TBH'li hastalardaki norolo-
jik durumu iyilestirme mekanizmasi heniiz tam olarak
bilinmemekle birlikte bu hastalarda nérolojik durumu
iyilestirebilecegi yapilan ¢alismalarda gosterilmistir ve
TBH olan hastalarda uyanikligr artirmak icin hala kul-
laniimaktadir.

Bu olgu serisinde, Isparta Sehir Hastanesi genel yo-
gun bakimda TBH ile takip ettigimiz, amantadin kulla-
nilan 8 olgu; hastane, yogun bakim yatis siireleri ve
norolojik durumlari GKS, FOUR gibi skalalar ile de-
gerlendirilerek literatiirden elde edilen yeni bilgiler ile
sunulmustur. Olgu sunumunda sunulan tim hastala-
rin yazili ve s6zIi onamlari alinmistir.

Olgu Sunumu
Yaslari 19-63 arasinda degisen cesitli nedenlerle (4
hastada epidural kanama, 2 hastada yaygin suba-

raknoid kanama, 1 hastada subdural hematom ve
subaraknoid kanama ve 1 hastada intraparankimak
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studies on the use of amantadine in patients with
TBI was compared with the control group and
various parameters. These studies were shown that
neurological recovery was better in the amantadine
group. We used some variables such as Glasgow
Coma Scale (GKS), Full Outline of Unresponsiveness
(FOUR) scale and duration of stay at icu and hospital.
FOUR scale are better reflects the neurological status
in intubated patients. Although there are a limited
number of articles indicating efficacy, new studies on
amantadine use, dose, and duration are needed in
patients with TBI.

Keywords: Amantadine, Neurological
Severe Travmatic Brain Injury

Recovery,

kanama mevcuttu)beyin hasari gelisen ve yogun ba-
kimda takip edilen 8 olgunun 6zellikleri tablo 1 de gds-
terilmistir. TUm olgular gelis GKS dusuk (<8) olmasi
nedeniyle entlibe edildi. Tum hastalar 3 gun, 3mg/ kg
yukleme sonrasi 3-5 mg/ kg infuzyon dozlarinda tiyo-
pental sodyum ile sedatize edildi. Richmond ajitas-
yon skalasi (RASS) ile sedasyon dizeyi takip edildi
ve RASS degeri -4 olarak hedeflendi. Tim hastala-
ra analjezi amagli remifentanil inflizyonu uygulandi.
Tum hastalara antiddem tedavi amaciyla mannitol 1
gram/kg dozunda baslandi.

Tum olgularimiza amantadin siilfat tedavisi ilk 1 saat
icerisinde intravendz olarak 200 mg/glin 6 saat infuz-
yon olacak sekilde baslandi. 10 glin intraventz tedavi
sonrasi 100 mg/ gun olacak sekilde oral forma gegildi
ve tedavi azaltilarak 20 giine tamamlandi. Hastalara
yogun bakim yatis siiresinde sedasyonlari kesildikten
sonra fizyoterapi uygulandi. Hastalarin GKS degerin-
de, 7. Gun artis gozlendi fakat bu artis klinikle uyumlu
degildi. FOUR skalasinda ise 7. Gin klinik diizelme
ile uyumlu olarak artis gdzlendi.

Amantadin kullanimina bagh olgu 3 de tedavinin 9.
Glnunde gozde kuruluk ve hiperemi olmasi Uzerine
g6z hastaliklan tarafindan korneal Ulserasyon dusu-
nuldu ve tedavisi dizenlendi. Amantadin tedavisi ke-
sildi. Hastanin semptomlari 2 haftada duizeldi. 2 olgu-
da karaciger fonksiyon testlerinde (KCFT) yukselme
saptandi. Fakat normal de@erin 2 katindan daha azdi
bu nedenle gunluk KCFT takibi yapildi fakat aman-
tadin tedavisi kesilmedi. Takiplerinde KCFT degerleri
normal seviyelere déndu. Bunun disinda tim hastala-
rimizda amantadin iyi tolere edildi ve her hangi bir yan
etki goruimedi.



Tablo 1 Olgularin Verileri

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

I Hastane
APACHE | GKS | GKS | FOUR | FOUR | Bakim .
Yas Neden - . - - Kalis Yan etkiler | Sonug
2 1.giin | 7.giin | 1.glin | 7. glin Kalig S
LT Suresi
Suresi
Olgul| 18 L 18 5 7 10 23 50 Yok Taburcu
Kazasi
olguz| 35 | Jrafik 21 5 5 2 36 52 KCFT | Taburcu
Kazasi yuksekligi
Oolgu3| 27 Lk 20 5 5 6 38 64 Komeal | ey
Kazasi ulserasyon
Olgua| 23 | Yuksekten 14 7 8 10 26 34 KCFT | Taburcu
Disme yuksekligi
Trafik
Olgu5| 22 16 7 8 12 33 60 Yok Taburcu
Kazasi
Olgue| 19 | Yukseken | 7 6 15 16 10 15 Yok Taburcu
Disme
Olgu7| 63 Jlank 19 8 7 7 16 16 Yok Eksitus
Kazasi
Olgus | 24 LS 17 8 3 0 1 1 Yok Eksitus
Kazasi
Tartisma ve 100 mg amantadin sulfat iceren oral ve intraventz

TBH, her yil milyonlarca insani etkileyen ciddi bir
saglik problemidir. Mortalitesi ve morbiditesi olduk-
¢a yuksek bir klinik durumdur (1, 2). TBH olan has-
talarda travmanin etkisi ile dogrudan doku ve beyin
metabolizmasinda bir hasar olusumu sz konusudur.
NMDA reseptorleri, glutamat, aspartat gibi eksitator
norotransmitterlerin asir salinimi sonrasinda aktive
olmakta ve sonrasinda hicre igine giren sodyum ve
kalsiyum nedeniyle hiicre 6lumu meydana gelmekte-
dir. Bunun sonucunda kan beyin bariyeri bozulmakta
ve ¢ogu zaman geri donustimsiiz olan néron hasari
gelismektedir. GUniimuizde tedaviler bu patofizyolo-
ji Uzerinde etkili ilaclar kullanilarak denenmektedir.
NMDA reseptdr antagonisti bir ila¢ olan amantadinin
etkinligi net olarak aydinlatiimasa da TBH olan has-
talarda faydali olabilecegi ¢alismalarda gosterilmistir
(3, 4).

Amantadin ilk olarak 1966 yilinda influenza A tedavisi
icin kesfedilmis, 3 yil sonra Parkinson hastaliginin te-
davisinde Ozellikle parkinsonizm, diskinezi gibi klinik
semptomlari azalttigi icin kullanilmaya baslanmis bir
ilagtir. Dopaminerjik etkinligi nedeniyle inhibitér nérot-
ransmitterlerin baskilanmasi gibi etkileri nedeniyle
TBH olan olgularda kullanilabilecegi farkedilmistir. ilk
olarak 1988 yilinda kullanima girmis ve bu amagla en
cok kullanilan ilag olmustur (5-7). Ulkemizde 200 mg

kullanima uygun preperatlari mevcuttur. Biz tedavide
hastalarimiza intravendz formu kullandiktan sonra
oral forma gecerek tedavi dozunu azaltarak sonlan-
dirdik.

Amantadin, glomerdler filtrasyon ve tubuller sekres-
yon ile idrardan degismeden atilmaktadir. Bu nedenle
bdbrek yetmezligi olan hastalarda doz azaltilmasi ge-
rekmektedir. Bu hastalarda amantadin klirensi 6nemli
derecede azalir (7, 8). Hastalarimizda bébrek yeter-
sizligi gibi bir komplikasyona rastlamadik. Amanta-
din, NMDA reseptor antagonisti ve indirekt dopamin
agonisti olarak etki etmektedir. Etki mekanizmasi net
olmasa da dopamin geri alimini azaltarak ve dopamin
diizeyini artirararak beyinde duygu durum Uzerine
etkinliginin oldugu dusunilmektedir. Ayni zamanda
NMDA antagonisti etkisi ile glutamat aktivasyonunu
azaltarak uyanikligi artirmaktadir. Yine NMDA anta-
gonistlerinin beyin édemi ve asiri glukoz kullanimini
azalttigi, enerji dengesi ve ndrolojik durumu duzelttigi
gosterilmistir (3, 9, 10). Amantadin yan etkileri ara-
sinda, ekstrapiramidal yan etkiler az olarak gortle-
bilmektedir. Periferik 6dem, nébet aktivitesinde artis,
ajitasyon, deliryum, kalp yetmezligi, korneal 6dem ve
korneal hicre kaybi bildirilen az sayida olgu bulun-
maktadir (11-14). Yine mekanizmasl net olmasa da
karaciger fonksiyon testlerinde yukseklik gorilebil-
mektedir. Olgularimizdan ikisinde KCFT yuksekligi
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gorilmus fakat artis normal Ust sinirin iki katini gec-
medigi icin hastalar takip edilmistir, Tedaviyi kesmeye
gerek kalmadan takiplerinde normal diizeye dénmdiis-
tdr (11). Bunun yaninda amantadin yan etkileri az olan
ve hastalar tarafindan iyi tolere edilen bir ilagtir. Lite-
ratirde amantadin kullanimina bagh korneal Ulseras-
yon bildirilen olgu sunumlari bulunmaktadir. Korneal
Ulserasyon tedavi edilmediginde korlik ile sonuglanan
ciddi bir komplikasyondur (14-16). Olgularimizdan bi-
rinde, tedavinin 9. Guntinde korneal Ulserasyon gelisti
ve semptomatik tedavi ve ilag kesildikten sonra diizel-
di. Korneal Ulserasyon igin taninin erken konulmasi
Onemlidir. Bu nedenle amantadin kullanan hastalar
gunlik olarak bu acidan degerlendirilmelidir. Aman-
datin kullanimi sirasinda gortlebilen bir diger durum
ise kardiyak yan etkilerdir. Amantadin, kalp yetmez-
ligi yapabilen ilaclar arasinda olmasina ragmen kar-
diyak yan etki olgularimizin higbirinde goértlmemistir
(17). Literattirde; intihar amach ytiksek doz amantadin
alimi sonrasi EKG (elektrokardiyografi) degisiklikleri,
disritmilerin olabilecegi bildiriimistir (18).

TBH olan, 184 hastanin dahil edildigi plasebo kont-
rolli bir calismada, amantadin alan grupta iyilesme-
nin plasebo grubu ile karsilastirildiginda anlamh ola-
rak daha hizli oldugu ve iki grup arasinda yan etkiler
acisindan fark olmadigi gosterilmistir (19). Bu hasta
grubunda 200 mg/ giin seklinde baslanan tedavi dozu
hastalarin durumlarina goére artirilmistir. Biz de calis-
mamizda 200 mg/ giin dozunu kullandik.

Literattirde; TBH olan hastalarda amantadin kullanimi
ile yapilan ¢alismalarda amantadin etkisi kontrol gru-
bu ile cesitli parametreler kullanilarak karsilastiriimis-
tir. Bu parametreler norolojik iyilesmeyi veya norolojik
sonucu goOsteren skalalar veya mortalite gibi degis-
kenlerdir. Amantadin alan grupta nérolojik sonuglarin
daha iyi oldugu degerlendirilmistir (20-24). Biz de has-
talarimizi degerlendirirken GKS, FOUR (Full Outline
of Unresponsiveness) skalasi ve yogun bakim cikis
suresi, hastane c¢ikis siresi gibi degiskenler kullandik.
FOUR skalasi, 2005 yilinda kullanima girmis GKS ile
kiyaslandiginda nérolojik durumu daha iyi yansitmasi
nedeniyle dnerilen fakat kullanimi yayginlik kazanma-
mis bir dlgektir. GKS ile kiyaslandiginda entlibe has-
tada kullanimi daha kolay ve uygundur. FOUR skala-
sI; gbz cevabi, motor cevap, beyin sapi refleksleri ve
solunum olmak Utzere dort parametreden olusmakta-
dir. Her bélimden en fazla dért puan alinabilir ve top-
lamda en fazla 16 puan alinabilir. Bu da tam uyaniklik
ve farkindahigin oldugunu gostermektedir. O puan ise
derin koma halini gostermektedir. iki skalayl karsi-
lastiran calismalarda FOUR skalasi 6zellikle yogun
bakimda ve entiibe hastalarda etkin ve glvenilir bir
skala olarak kabul edilmektedir (25,26). Kullanimi ko-
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lay bir skala olmasi ve hastalarimizin gelislerinde en-
tibe olmalari nedeniyle ¢alismamizda GKS yaninda
FOUR skalasi kullandik. Calismamizda hastalarimizi,
yogun bakim yatisinin 1. Ginu ve 7. gininde GKS
ve FOUR skalasi ile degerlendirdik. Hastalarimizda
norolojik ve klinik iyilesme hali olmasina ragmen GKS
degerlerinde anlamlh artis olmamistir. FOUR skala-
sinda, Klinik ile uyumlu olarak 7. giin artis gdzlenmis-
tir. Sonug olarak; TBH, sosyal ve ekonomik agidan
ciddi sonuclari olabilen 6nemli bir saglik sorunudur.
Norolojik iyilesmeyi artiran pek ¢ok tedavi denense
de spesifik bir tedavisi yoktur. Mortalite ve morbiditesi
oldukga yuksek olan bu hasta grubunda amantadin
norolojik iyilesmeyi hizlandirdigi distinilen, sik kulla-
nilan ve guvenilir bir ilagtir. Etkinligini gosteren sinirh
sayida makale olsa da, TBH olan hastalarda aman-
tadin kullanimi, dozu, suresi izerine yapilacak yeni
calismalara ihtiya¢ duyulmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Calisma olgu sunumu oldugundan dolay etk kurul
onayina ihtiya¢ bulunmamaktadir.

Bilgilendirilmis Onam

Bu olgu sunumunda yer alan tim bireylerden bilgilen-
dirilmis onam ve verilerin yayinlamasi i¢in yazil izin
alinmustir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler Gglnci parti kisitlamalar sebebi ile paylasila-
mamaktadir.
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