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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
content rests with the authors. Revisions should submit within 15
days in pre-review stage and in 30 days in review stage. Otherwise
manuscripts will be rejected.

Manuscript Preparation

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at https://
dergipark.org.tr/tr/pub/sdutfd. Manuscripts submitted via any other
medium will not be evaluated. Manuscripts submitted to the journal
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COCUK CERRAHISI SERViISINDE TRAVMA NEDENIYLE
TAKIiP EDILEN HASTALARIN DEGERLENDIRILMESI:

GERIYE YONELIK 5 YILLIK CALISMA

ASSESSMENT OF PATIENTS FOLLOWED UP IN PEDIATRIC SURGERY SERVICE
DUE TO TRAUMA: A RETROSPECTIVE S-YEAR STUDY

Yeliz KART?, Emine BILALOGLU", Levent DUMAN!, Behget ilker BUYUKYAVUZ, Mustafa Gagri SAVAS!
1 Siileyman Demirel Universitesi Tip Fakdiltesi Cocuk Cerrahisi Anabilim Dali, ISPARTA
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Oz

Amacg

Travma tim dinyada cocuklardaki en dnemli mor-
talite ve morbidite nedenidir. Bu c¢alismanin amaci,
hastanemiz cocuk cerrahisi kliniginde travma nedeni
ile tedavi edilen ¢cocuk hastalari literatiir esliginde tar-
tismaktir.

Gere¢ ve Yontem

Ocak 2016-Mart 2020 arasinda hastanemiz Cocuk
Cerrahisi Kliniginde tedavi edilen 0-17 yas aras! tum
travmali hastalarin dosyalari geriye donik olarak in-
celendi. Hastalarin yas, cinsiyet, travmanin mevsim-
sel dagihmi, yaralanma mekanizmasi, yaslara gore
yaralanma mekanizmasi, etkilenen organ sistemi,
olusan yaralanma, cerrahi islem gereksinimi ve 6lum
oranlari arastirildi.

Bulgular

Calismaya travma nedeni ile ¢ocuk cerrahisi Klini-
ginde tedavi edilen 262 hasta dahil edildi. Hastalarin
%71,7'si erkek %28,3'U kiz idi. Hastalarin yas ortala-
masl 7,53 + 5,17 yil olarak bulundu. Hastalarin %21’i
2 yasin altinda, %33'0 2-7 yas arasinda, %46's! 7 ya-
sinin tzerindeydi. Travma turlerinde en sik trafik ka-
zasl 125 hasta (%47,7), ve yaralanmalarda en sik ak-
ciger yaralanmasi 104 hasta (%39) bunlarin icinde de
en sik akciger konttizyonu gorildu. En sik yaz ayinda

111 hasta (%42,4) travma oldugu izlendi. 19 hastaya
cerrahi islem uygulandi (%7,25). Oliim orani 4 hasta
ile %1,5 olarak bulundu.

Sonug

Cocukluk ¢cagi travmalarinin ilk iki nedeni trafik kaza-
lari ve dismedir. Ozellikle 7 yas 6ncesi gocuklarin
oyun alanlarinda ve gunluk yasamlarinda daha dik-
katli gbzlenmesi, tim c¢ocuklarin ara¢ icinde gerekli
Oonlemler alinarak seyahat etmesi ve trafik kurallari
hakkinda egitimlerin arttirilmasi gerekmektedir.

Anahtar Kelimeler: Cocuk, Travma, Yuksekten dus-
me, Trafik kazasi

Abstract

Objective
Trauma is the most important cause of mortality and
morbidity in children worldwide. The aim of this study
is to discuss pediatric patients treated for trauma in
our hospital's pediatric surgery clinic in the light of the
literature.

Materials and Methods

The files of all trauma patients aged 0-17 who were
treated in our Pediatric Surgery Clinic between
January 2016 and March 2020 were retrospectively
reviewed. Age, gender, seasonal distribution of
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trauma, injury mechanism, injury mechanism
according to age, affected organ system, injury
occurred, need for surgical procedure and mortality
rates were investigated.

Results

This study included 262 patients who were treated in
the pediatric surgery clinic due to trauma. 71.7% of
the patients were male and 28.3% female. The mean
age of the patients was 7.53 + 5.17 years. 21% of the
patients were under 2 years old, 33% were between
2-7 years old, 46% were over 7 years old. The most
common form of trauma was a traffic accident with 125
patients (47.7%), and the most common injury was lung
injury in 104 patients (39%). Trauma was observed

Giris

Buyuk kismi dnlenebilir nedenlere bagh olan travma-
lar gelismemis ve gelismekte olan llkelerde 1-4 yas
doéneminde enfeksiyondan sonra ikinci en sik 6lim
nedenidir. 4 yas sonrasinda ise ilk sirayl almaktadir.
Gelismis Ulkelerde ise travmalar 1-14 yas donemin-
de en sik 6lim nedenidir(1,2). Travmaya bagh 6lum-
ler disinda daha fazla siklikta meydana gelen kalici
sakatliklar ve yasam kalitesinde azalma da 6nemli
bir saglik sorunu olarak karsimiza ¢ikmaktadir. Ca-
hsmalarda gocukluk ¢agi 6limlerinin travma sonucu
olustugu, 6len her cocu@a karsilik 12 cocukta kalici
bozukluk ortaya ciktigi saptanmistir(2,3).

Cocukluk ¢cagi travmalari, ¢ocuklarin kendine 6zgu
anatomik ve fizyolojik 6zellikleri nedeniyle erigkin
travmalarindan farklidir. Ayrica ¢cocuklarin yaslari ne-
deniyle bulunduklari ortamlar ve gunlik aktiviteleri
eriskinlerden farkli oldugu i¢in travma mekanizmalari
da degismektedir(3,4). St cocugu ve yeni ylirimeye
baslamis cocuklarda disme yaralanmalarin sik se-
beplerinden biridir. Daha blylk ¢cocuklarda ise bisiklet
ve motorlu araglara ait yaralanmalar daha sik sebep
olmaktadir. Cocuklarda motorlu arag ile iligkili yaralan-
malar tum yaslarda en sik 6lim nedenidir(5,6).

Bu calismada hastanemiz ¢ocuk cerrahisi kliniginde
travma nedeni ile tedavi edilen ¢ocuk hastalarin trav-
ma nedenleri, olusan yaralanmalari ve sonuclarini li-
teratlir esliginde tartismayr amagladik.

Gerec ve Yontem
Calismaya Ocak 2016-Mart 2020 arasinda hastane-

miz Cocuk Cerrahisi Kliniginde tedavi edilen 0-17 yas
aras! tim travmali hastalar dahil edildi. Hastalarin
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most frequently in summer with 111 (42,4%) patients.
Surgical procedure was performed in 19 patients
(7.25%). Mortality rate was 1.5% with 4 patients.

Conclusion

The first two causes of childhood trauma are traffic
accidents and falls. In particular, children under the age
of 7 should be observed more carefully in playgrounds
and in their daily lives, all children should travel in
the vehicle by taking the necessary precautions and
increase the education on traffic rules.

Keywords: Child, Trauma, Falling from height, Traffic
accident

dosyalari geriye donik olarak incelendi. Hastalarin
yas, cinsiyet, travmanin mevsimsel dagilimi, yara-
lanma mekanizmasi, yaslara gére yaralanma meka-
nizmasi, etkilenen organ sistemi, olusan yaralanma,
cerrahi islem gereksinimi ve 6lim oranlari incelendi.
istatiksel analizde veriler SPSS (version: 22.0) prog-
ramina yuUklenerek veriler tablolarda birey sayisi ve
ylzdesi olarak tanimlandi. Calismaya Sileyman De-
mirel Universitesi Tip Fakiiltesi Klinik Calismalar Etik
Kurulundan 27.07.2020 tarihi 14/201 karar numarasi
ile etik kurul onay alindi.

Bulgular

Calismaya travma nedeni ile ¢ocuk cerrahisi Klini-
ginde tedavi edilen 262 hasta dahil edildi. Hastalarin
188'i erkek (%71,7) 74’0 kiz (%28,3) idi. Hastalarin
yas ortalamasi 7,53 (z 5,17) yil olarak bulundu. Has-
talarin 55'i (%21) 2 yasin altinda, 86’s1 (%33) 2-7 yas
arasinda, 121'i (%46) 7 yasinin Uzerindeydi ve 2 yas
Uzerinde kiz/erkek orani erkek hastalar lehine belirgin
olarak yuksekti (Tablo 1). Travma tirleri; en sik tra-
fik kazasi 125 hasta (%47,7) sonrasinda yuksekten
disme 101 hasta (%38,5), bisikletten diisme 23 hasta
(%8,8), kesici delici alet yaralanmasi 2 hasta (%0,8),
atesli silah yaralanmasi 2 hasta (%0,8) ve diger ya-
ralanmalar 9 hasta (%3,4) olarak bulundu (Tablo 2).
Yaslara gore travma tirleri incelendiginde 2 yas altin-
da en sik yuksekten disme 31 hasta (%56,4), ikinci
siklikta trafik kazasi 20 hasta (%36,4) izlendi, 2-7 yas
arasinda da benzer sekilde en sik yiksekten disme
46 hasta (%53,5), ikinci siklikta trafik kazas! 36 hasta
(%41,9) izlenirken 7 yas Uzerindeki hastalarda en sik
trafik kazasi 69 hasta (%57), ikinci siklikta yiksekten
disme 24 hasta (%19,8) izlenirken bu gurupta bisiklet
kazasi da 19 hasta (%15,7) ile belirgin olarak ylksek-
ti (Tablo 3). Travma sonrasi etkilenen organlara ba-



kacak olursak en sik akciger yaralanmasi 104 hasta
(%39) bunlarin icinde de en sik akciger kontiizyosu
goruldi. Bunu kafa travmasi takip etti 97 hasta (%37),
sonrasinda ekstremite 82 hasta (%31,3), karaciger 67
hasta (%25,6), dalak 34 hasta (%13), genital 17 hasta
(%6,5) renal 6 hasta (%2,3) pankreas 5 hasta (%1,9)
yaralanmalari goruldi (Tablo 4). 19 hastaya cerrahi

Yasa gore cinsiyet dagilimi

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

islem uygulandi (%7,25). Olim orani 4 hasta ile %1,5
olarak bulundu. Travmanin mevsimlere gore dagih-
minda en sik yaz ayinda 111 hasta (%42,4), sonra si-
rasiyla ilkkbahar 68 hasta (%25,9), sonbahar 57 hasta
(%21,8) ve kis 26 hasta (%9,9) aylarinda goruldtgu
tespit edildi (Tablo 5).

Yas Kiz Erkek Toplam
0-2 yas 30 (%55) 25 (%45) 55 (%21)
2-7 yas 24 (%28) 62 (%72) 86 (%33)
>7 yas 20 (%17) 101 (%83) 121 (%46)
Toplam 74 (%28,2) 188 (%71,8) 262 (%100)

Tablo 2 Travma tiriine gore hasta sayisi

Travma Turii n %

Trafik kazasi 125 47,7
Yuksekten disme 101 38,5
Bisiklet yaralanmasi 23 8,8
Kesici alet yaralanmasi 2 0,8
Atesli silah yaralanmasi 2 0,8
Diger 9 3,4
Toplam 262 100

Tablo 3 Yasa gore travma turd dagihmi

Travma Tiirii 0-2 yas n(%) 2-7 yas n(%) >7 yas n(%) Toplam n
Trafik Kazasl 20 (%36,4) 36(%41,9) 69(%57) 125
Yiiksekten Disme 31(%56,4) 46(%53,5) 24(%19,8) 101
Bisiklet 0 4(%4,6) 19(%15,7) 23
Kesici alet yaralanmasi 0 0 2(%1,7) 2
Ategsli silah yaralanmasi 0 0 2(%1,7) 2
Diger 4 0 5(%4,1) 9
Toplam 55(%100) 86(%100) 121(%100) 262

539



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Etkilenen organ dagilimi

Cocukluk Gagi Travmalari

Organ n %
Akciger Travmasi 104 39
Kafa Travmasi 97 37
Extremite Yaralanmasi 82 31,3
Karaciger Yaralanmasi 67 25,6
Dalak yaralanmasi 34 13
Genital Travma 17 6,5
Renal Yaralanma 6 2,3
Pankreas Yaralanmasi 5 1,9

Tablo 5 Mevsimlere gore travmanin dagilimi

Mevsim n %
ilkbahar 68 25,9
Yaz 111 42,4
Sonbahar 57 21,8
Kis 26 9,9
Toplam 262 100
Tartisma yuksekten dusme travma nedeni olarak daha ¢ok

Travma,; gelismis Ulkelerde 1-14 yas arasi ¢ocuklarin
6lim nedenleri arasinda birinci siradadir, gelismekte
olan Ulkelerde ise enfeksiyonlardan sonra ikinci sirayi
alir (1,2). Cocuk travmalarinin biyik cogunlugu ge-
rekli dnlemler alindiginda engellenebilir 6zelliktedir.
Cocuklarin yaslarinin getirdigi 6zelliklere bagh olarak
gun icinde bulunduklari ve oynadiklari yerler degis-
mektedir. 0-2 yas grubu ¢ocuklar daha ¢ok evde, 2-7
yas grubu oyun parklarinda ve 7 yas Uzeri ¢cocuklar
okulda bulunur ve oynarlar. Ayrica cocuklarda yasa
bagli olarak anatomik yapi, fizyolojik 6zellikler ve fi-
ziksel etkinlik dizeyleri degistiginden kazaya ugra-
ma tarzlar ve olusan yaralanmalar da degismekte-
dir(3,4). Calismamizda hastalarin yas ortalamasi 7,53
(+ 5,17) yildir ve i. Bostanci ve ark ve i. Biiylikyavuz
ve ark yaptigi ¢alismalar ile uyumlu olarak bulunmus-
tur. 7 yas alti cocuklarin daha ¢ok evlerde ve oyun
alanlarinda bulunmasi tirmanma ve kontrolstiz hare-
ket etme egilimlerinin yiksek olmasina bagli olarak
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gorilmektedir. 7 yas Uzeri ¢ocuklarda ise hem okul
¢ag! basladigindan hem de bisiklete binme, kaykay,
paten kayma gibi aktiviteler daha ¢ok yapildigindan
trafik kazasi, bisiklet kazasi gibi travmalar daha sik
gorilmektedir. TUm yas gruplari ortak olarak deger-
lendirildiginde literattir verileri ile uyumlu olarak en sik
trafik kazasi (%47,7), ikinci sirada yuksekten disme
(%38,5) cocuklarda travma nedeni olarak karsimiza
¢ctkmaktadir(2,3,5).

Calismamizda travmaya ugrayan cocuklarda erkek
cinsiyeti belirgin olarak yuksek bulunmustur (%71,8),
bu sonug i. Bliyiikyavuz ve ark. yaptigi calisma (%67
erkek) ile ve M. Akay ve ark. ve Z. Dogan ve ark.
daha dnce yapmis oldugu calismalardaki sonuclar ile
uyumludur. Hastalari yas gruplarina gore inceledigi-
mizde 0-2 yas arasl kiz ve erkek ¢ocuklarda travma
oranlari esit olarak bulduk, 2 yas Gizeri cocuklarda ise
erkek cinsiyet belirgin olarak yiiksekti. iki gurup ara-
sindaki bu farkin; iki yas altindaki cocuklarin daha ¢ok



ev icinde ve aile gozetiminde olmasi ve hareket etme
Ozelliklerinin her iki cinsiyette ayni olmasi, iki yasin
Uzerinde ise erkek cocuklarin daha hareketli olmala-
ri ve oynadiklari oyunlarin farkli olmasi sonucunda
meydana geldigini dusinmekteyiz.

Calismamizda travmanin en sik ilkbahar ve yaz ay-
larinda gorildugi izlendi. Bu da c¢ocuklarin bu mev-
simde daha aktif olarak dis mekanlarda oynamasi ve
seyahatlerin artmasi ile aciklanabilir(1,4,5).

Cocuklarda basin orani vicuda gore eriskinlerden
yuksek oldugundan 6zellikle disme sonucu meydana
gelen travmalarda kafa travmasi sik gorulir. Multitrav-
mali cocuk olgularda en yaygin 6lim sebebi agir kafa
travmasidir. Kafa travmalari ¢cocuklarda morbidite ve
mortalite nedenleri arasinda 3. siradadir(7,8). Calis-
mamizda ¢ocuk cerrahisi kliniginde yatirlarak teda-
vi edilen hastalar arastirildigi igin izole kafa travmasi
olan ¢ocuklar dahil edilmemistir. Ancak diger travma-
lar nedeni ile takip ettigimiz 97 ¢ocukta kafa travmasi
eslik etmekteydi.

Abdominal travmalar kafa ve ekstremite travmalarin-
dan sonra en sik gorilen travma seklidir ve bunlarin
yaklasik % 95'i kunt travma seklindedir(7,9,10). Calis-
mamizda 112 (%42,8) hasta kint abdominal travma
nedeni ile yatiriimis ve tedavi edilmis oldugunu sap-
tadik. Hastalarin 19'u (%7,25) haricinde digerlerine
konservatif tedavi uygulanmistir. Cocuklarda kiint ab-
dominal travmalarin yaklasik %95’inin konservatif te-
davi ile iyilestigi A. Kiragu ve ark ve N. Kissoon ve ark.
yaptigi calismalarda bildirilmistir. Bizim ¢alismamizda
da sonuglar literatdr ile uyumlu bulunmus ve hastala-
rin %92,5'i konservatif tedavi ile duzelmigtir.

Toplam 104 hastada akciger hasari meydana geldi.
Bunlarin arasinda 98 hasta ile en sik akciger de kon-
tlizyon goruldi, bu sonug¢ Karkiner ve ark. yaptigi ca-
hsmadaki %71 akciger kontlizyonu sonucu ile uyum-
ludur. Akciger kontlizyonu ve laserasyonlar esnek
kolay kirilmayan kaburgalardan kaynaklanmaktadir.
Klinigimizde yatirilarak tedavi edilen hastalarda mor-
talite orani 4 hasta ile 1,5% olarak bulunmus olup lite-
ratirdeki 1,6%-3% oranlari ile uyumludur(1-6).

Sonug¢

Cocukluk ¢cagi travmalarinin ilk iki nedeni trafik kaza-
lari ve dusmedir. Ozellikle 7 yas 6ncesi ¢ocuklarin
oyun alanlarinda ve gunluk yasamlarinda daha dik-
katli gbzlenmesi, tim cocuklarin arac icinde gerekili
onlemler alinarak seyahat etmesi ve trafik kurallari
hakkinda egitimlerin arttirilmasi gerekmektedir.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Calismalar Etik Kurulundan 27.07.2020
tarihi 14/201 karar numarasi ile etik kurul onay! alin-
mistir.

Finansman

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

Bu calismanin amaci, Fast track Total Diz Artroplasti
(TDA) ameliyatlarinda multimodal protokoltiin, femoral
sinir blokaji (FSB) ile lokal infiltrasyon analjezi (LIA)
yontemleri kullanarak pre-emptif analjezideki etkilerini
hizli bir sekilde degerlendirmektir.

Gere¢ ve Yontem

Bu calisma tek merkezli, randomize, tek kor kontrolli
bir calisma olarak planlandi. Calismaya, birincil veya
ikincil osteoartrit nedeniyle TDA uygulanan, her iki
cinsiyetten 40-80 yas arasi toplam 72 gonulli hasta
dahil edildi. Hastalar bir bilgisayar randomizasyon
programi kullanilarak iki gruba ayrildi. Grup I: FSB
yontemi uygulanan hastalar ve Grup II: LIA yontemi
uygulanan hastalar. Gruplar fonksiyonel puanlar aci-
sindan karsilastirildi.

Bulgular

Gruplar arasinda yas, cinsiyet, boy, kilo, vicut kitle in-
deksi, ASA, ameliyat edilen taraf, protez tipi ve ame-
liyat suresi agisindan istatistiksel olarak anlamli fark

saptanmadi (p> 0,05). Her iki grupta da 6lcim zaman-
lari arasinda fonksiyon skor degerlerinde istatistiksel
olarak anlamli farklilik belirlendi (p <0.05). Hangi za-
manda veya zamanlarda bir fark oldugunu belirlemek
icin ¢coklu karsilastirma testleri (post-hoc) uygulandi.
Her iki grupta da fonksiyon skor degerleri tim &lcim
zamanlarinda farklhydi, preoperatif 6lcim en dusuk,
postoperatif 3 aylik degerler en yiiksek bulundu.

Sonug

Calismamiz femoral sinir blogu veya lokal infiltrasyon
analjezisi ile multimodal analjezinin kullaniimasinin
Fast-track TDA ameliyatlarinda etkili analjezi yontem-
leri olarak uygulanabilecegini ve birbirlerine alternatif
olabilecegini gostermektedir.

Anahtar Kelimeler: Fast-Track cerrahi, Total diz art-
roplastisi, Lokal infiltrasyon analjezi, Femoral sinir
blogu, Multimodal analjezi

Abstract
Objective

The aim of this study was to evaluate the effects
of a multimodal protocol in pre-emptive analgesia
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following Total Knee Arthroplasty (TKA), using
epidural anesthesia with femoral nerve blockage
(FNB) or local infiltration analgesia (LIA) methods in
fast-track TKA.

Material and Methods

This study was planned as a single-centre,
randomized, single-blind, controlled study. The study
included 72 voluntary patients, aged 40-80 years,
of both genders, who underwent TKA for primary or
secondary osteoarthritis. The patients were divided
into two groups using a computer randomization
program. Group |: FNB application and Group Il
LIA methods. Groups were compared in terms of
functional scores.

Results

No statistically significant difference was determined
between the groups in respect of age, gender, height,
weight, BMI, ASA, operated side, prosthesis type,

Introduction

Total knee arthroplasty (TKA) is one of the major
orthopaedic surgical procedures. Almost all patients
describe severe postoperative pain. Therefore, it can
be associated with a difficult recovery process (1).
Fast track surgery is a method that occurs in the last
decade and reduces the length of hospital stay after
joint arthroplasty. Fast-track surgery aims to reduce
the physiological and psychological stress associated
with surgery in order to increase early mobilization
and rapid recovery. The greatest contribution to this
process is the effective management of pain and
the effectiveness of rehabilitation (2). Multi-modal
analgesia techniques are used in TKA because
of severe postoperative pain. However, in the last
decade, powerful intravenous analgesics such as
opioids, which have been the foundation of analgesia,
have been used less often because of side-effects.
There is now more frequent use of peripheral nerve
blocks, regional blocks, and epidural pathway patient-
controlled analgesia methods (1-3).

Studies in recent years have shown that peripheral
nerve block (PNB) and local infiltration analgesia (LIA)
are effective in postoperative analgesia following TKA
operations (4, 5). It has been shown that by applying
femoral nerve block (FNB) after TKA operations,
continuous epidural anesthesia and patient-controlled
epidural analgesia (PCEA) of similar effectiveness
are provided and the side-effect profile is lower (6).
Similar effects have been obtained with LIA (7-10).
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and operating time (p>0.05). A statistically significant
difference was determined in the function score values
between the measurement times in both groups
(p<0.05). Multiple comparison tests (post-hoc) were
applied to determine at which time or times there was
a difference. In both groups, the function score values
were different at all the measurement times, with the
preoperative measurement found to be the lowest
and the postoperative 3-month values the highest.

Conclusions

Our study show that used multimodal analgesia with
femoral nerve block or local infiltration analgesia can
be applied as effective analgesia methods in fast-
track TKA and can be considered as alternatives for
each other.

Keywords: Arthroplasty; Analgesia; Local infiltration
analgesia; Femoral nerve block; Multi-modal
analgesia

However, because of the single injection method, the
disadvantage of both techniques is that the duration
of the effect is limited. The analgesia cannot be
increased on demand. There is a need for continuous
local anesthesia with a catheter placed or bolus
application. However, it is a risk of infection and this
application requires higher drug doses to provide
neuraxial blocks. Therefore, when the use of this
method is desired with a single injection, the provision
of neuraxial pathway analgesia can be considered
in patient control with low-dose local anesthetic with
an opioid solution. At the same time, by reducing
the amount of local anesthetic solution used with
the epidural pathway with the application of FNB or
LIA, side-effects associated with pain in the central
pathway are avoided and pain is reduced by obtaining
a synergistic effect. To the best of our knowledge,
there is no prospective, randomized, controlled study
in the literature that has evaluated this effect in fast-
track TKA.

The aim of this prospective, randomized, single-
blind study was to evaluate the effects of multimodal
analgesia methods in fast-track TKA surgery. At
the same time, to evaluate whether femoral nerve
blockage and LIA method are superior to each other
in the multimodal analgesia protocol.

Material And Methods

This studywas planned as asingle-centre, randomized,
single-blind, controlled study. Informed consent



was obtained from all the patients who participated
in the study. All the researchers participating in the
study signed the Helsinki Declaration. Local Ethics
Committee approval granted from Ankara Numune
Research and Training Hospital (04.12.2014 / E-14-
353) for the study. In the fast-track THA surgery
program applied in our clinic, patients are mobilized
on the first postoperative day. Active Range of Motion
(ROM) exercises are taught to the patients by a
physiotherapist on the first postoperative day and they
are followed up daily. In patients, the epidural catheter
remains for 2 days for continuous analgesia. Patients
are discharged on the 3rd day postoperatively.

The study included voluntary patients, aged 40-80
years, of both genders, in the ASA I-lI-lll physical
risk group, who underwent TKA for primary or
secondary osteoarthritis. Exclusion criteria were
previous TKA surgery on the same side, infection in
the application area, neuropathy, ASA IV-V physical
risk group, patient non-compliance, local anesthesia
allergy, cerebrovascular disease, bleeding diathesis,
neuromuscular disease, renal implant, heart failure
(American Heart Association grade 3), liver failure,
mental disorder with difficulty in comprehension of
numerical scales, or long-term use of analgesics
such as NSAID and opioids. The patients were
randomly separated into two groups using a computer
randomization program.

Anaesthesia Technique

After the application of 0.03 mg/kg midazolam IV and
1 pg/kg fentanyl IV to both groups, 15mg of 0.5%
bupivacaine heavy was applied with the combined
spinal-epidural anaesthesia technique by entering the
spinal gap from the L3-4, L4-5 gap. A 5cm catheter
was left in the epidural gap. The start and finish times
of the anaesthesia were recorded.

Femoral Nerve Block Application (Group 1)

All the nerve blocks were applied by the same
anaesthesia specialist. Under ultrasound guidance,

Table 1 Local anesthetic solution content

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

20ml 0.25% bupivacaine was applied to the femoral
nerve for femoral nerve block in patients in Group
I. With the patient in the anterior position, after
visualization under ultrasonography of the femoral
nerve lateral to the femoral artery from the medial
third of the assumed line passing between the spina
iliaca anterior superior and the symphysis pubis. The
femoral block was applied by administering local
anaesthetic solution around the nerve with a 5cm
peripheral nerve block needle (Stimuplex D, B Braun,
Melsungen, Germany).

Local Infiltration Anesthesia (Group II)

In Group I, the surgical team injected 60 ml 0.375%
bupivacaine local anaesthetic solution during the
surgical procedure. The injection was injected into
50 to 100 sites with small volumes through a small
needle (22 gauge or similar), covering the entire
field at multiple depths and superficially focusing
on the medial aspect of the incision because of the
orientation of the nerve fibres. The periarticular area,
capsule, collateral ligaments, synovium, extensor
mechanism, iliotibial band, posterolateral and
posteromedial structures, subcutaneous tissue and
pes anserinus should all be targeted. All the solution
was applied to the targeted areas to be as equal as
possible. The local anaesthetic solution comprised
200mg 0.5% bupivacaine, 8mg Dexamethasone, 0.15
mg Adrenalin, and 750 mg Cefazolin (Table 1).

Surgical Technique

All surgical procedures were performed by the same
orthopedic surgeon. Half an hour before the operation,
2 gr cefazolin antibiotic prophylaxis was administered.
A tourniquet was applied to each patient routinely.
The medial parapatellar approach was applied to all
patients. After the bone cuts, the solution was applied
to all surrounding ligaments, capsules, subcutaneous
tissue, and incision site in the LIA group. In each
patient, a total of 3 liters of saline was washed before
and after the prosthesis was applied. The same
cemented total knee prosthesis (Vanguard, Biomet

Drug Mi mg
Bupivacaine % 0.5 40 200
Dexamethasone 2 8

Adrenalin 0.3 0.15
Cefazolin 7.5 750
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Inc. USA) was used for each patient. The patellar
component was not applied to any patients. After
the tourniquet was opened in each patient, bleeding
was controlled and a hemovac drain was placed.
Afterward, tendinous, subcutaneous and skin tissues
were sutured routinely, and Jones bandage was
applied, respectively. Hemovac drain was removed
on postoperative 1st day in all patients.

Postoperative Follow-up

PCEA was applied to all patients postoperatively.
The PCEA solution was prepared containing 450 ug
fentanyl and 75 mg 0.5% bupivacaine. The epidural
bolus PCEA mode was programmed to give a 4 ml
bolus with a 20-minute locked period. A record was
made for each patient of the total PCEA drug demand
and the amount used.

In the first 48 hours postoperatively, at regular
intervals (0, 1, 2, 8, 12 and 24 hours postoperatively),
the patients were questioned about pain with a
Visual Analog Scale (VAS) of 10 cm where 0 = no
pain and 10 = intolerable pain. For patients with a
VAS score >4, 100 mg Tramadol IV infusion was
started as an additional analgesic method. The
time of administration was recorded as the time of
requirement for first analgesic.

During follow-up, the patients were monitored for
nausea, vomiting, hypotension, bleeding, bradycardia
and signs of local anesthetic toxicity (dizziness,
ringing in the ears, numbness of the tongue, spasm,
arrhythmia).

From postoperative day 1, joint movements (maximum
passive knee flexion) were started and pain during
movement was evaluated with VAS. The monitoring
was applied by the same person on postoperative
days 1-3, 45 and 90. The knee and function scores
of patients were also evaluated with the Knee Society
Score (KSS) preoperatively (PR) and on postoperative
(PO) days 45 and 90.

Statistical Analysis

Data Evaluation

Data analysis was applied using IBM SPSS 23.0
(SPSS Inc, Chicago, IL, USA) statistics software.
In the study data evaluation, descriptive statistical
methods (frequency, percentage, mean, standard
deviation) were used and in the comparison of
qualitative data, the Chi-square test was used. The
conformity of data to normal distribution was evaluated
with the Kolmogorov-Smirnov and Shapiro-Wilk tests.
In the comparison between groups, the Independent
Samples t-test was used and in the comparison of
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values between measured time points within a group,
the Repeated Measures Anova test was applied.
To determine at which time or times a difference
originated, the Tukey HSD test was used. A value of
p<0.05 was considered statistically significant.

Power Analysis: Power analysis was made using
G*Power 3.1.9.2 statistics software. Values of n1=35,
n2=37, 0=0.05, Effect size d=0.8 and power (1-
)=0.92 were determined.

Results

The study was planned to be conducted on the first
80 patients to present at our clinic. Spinal anesthesia
could not be applied to 1 patient, the specified
exclusion criteria applied to 6 patients and spinal
nerve blockage failed in 1 patient, respectively. As a
result, a total 8 patients were excluded. Thus, a total of
72 patients were included in the study for evaluation,
comprising 35 in Group | and 37 in Group Il. No
statistically significant difference was determined
between the groups in terms of age, gender, height,
weight, BMI, ASA, operated side, prosthesis type, and
operating time (p>0.05).

The results showed that in the FNB group where
femoral nerve block was applied additionally to PCEA,
mean 115.1 + 20.5 ml local anesthetic solution was
used and there was a need for additional analgesia at
mean 9.4 + 6.0 hours in 20 (57.1%) cases. In the LIA
group, where local anesthetic infiltration was applied
via the epidural route additional to PCEA, mean 111.6
+ 25.2 ml local anesthetic was used and there was a
need for additional analgesia at mean 13.5 + 7.3 hours
in 21 (56.8%). Nausea as a response to treatment
was seen in 2 patients in each group. In the VAS
evaluations of the first 24 hours, a score of >4 was
seen in a maximum of 4 patients in the FNB group
and a maximum of 6 patients in the LIA group (Figure
1). There was no statistically significant difference
between the groups in respect of PCEA dose, use of
additional analgesia, the time of first analgesia use,
and side-effects (p>0.05) (Table 2).

Also, there was no statistical significance between the
groups in respect of flexion values at the measured
times PR, 1-3 days PO and at 1.5 and 3 months PO
(p>0.05). On PO day 1, the flexion values of group |
patients were found to be higher than those of group I
patients (65.7 + 13.8 vs. 58.2 + 13.6), (Figure 2).

In terms of functional knee scores, there was no
statistically significant difference between the groups
in the knee score values at all the measurement



times (p>0.05). When groups were evaluated within
themselves, knee scores increased with time in both
groups and this change was statistically significant.
(p<0.05). Multiple comparison tests (post-hoc) were
applied to determine at which time or times there was
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a difference. In both groups, the knee score values
were different at all the measurement times, with the
PR measurement found to be the lowest and the PO

3-month values the highest (Table 3).

Table 2 Analgesia and side effects monitored parameters.

Group | Group Il "
Paremeters (n=35) (n=37) P
PCEA? Dose total dose+SD 115,1 + 20,5 111,6 £ 25,2 0,512
Additional Analgesic Requirement n (%) 20 (%57,1) 21 (%56,8) 1,000
Time of First Analgesia Use hour+SD 9,4+6,0 135+7,3 0,056
Side-effects (nausea, vomiting) n (%) 2 (%5,7) 2 (%5,4) 1,000

*Comparison between groups (Independent Samples t test), ** Patient controlled epidural analgesia, SD: Standard Deviasion

Table 3 Patients’ degrees of knee flexion

Knee Score G(':gl;g)l G(:):l;g)" p*
PR 36,7 £ 9,6 379+ 11,1 0,616
PO2? 1.5. month 876+4,4 85,2+6,8 0,091
PO? 3. month 89,7+ 3,0 90,1+4,8 0,661
p** 0,000 0,000

*Comparison between groups (Independent Samples t test), ** Intra-group comparison (Repeated Measures ANOVA),

* Preoperative, 2 Postoperative

Group | Group Il

%100 %100

%75 %75

%50

%25 %25

%0 %0

PR PO2h PO 12.h PR PO 2h

M VAS score <4 W VAS score 25

Figure 1
Comparison of Visual Analog Scale (VAS) scores
(PR: Preoperative, PO: Postoperative)

PO 12.h

W VAS score <4 [l VAS score 25

Knee Flexion

PO Ld PoO2.4d PO3.d PO15m PO3m

@ Group1 @ Group2

Figure 2
Comparison of knee flexion between groups
(PR: Preoperative, PO: Postoperative)
(PR: Preoperative, PO: Postoperative)
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Discussion

The most important finding of this study was that
both analgesia methods are seen to provide effective
analgesia without causing serious complications
in the early postoperative period. Considering the
current orthopaedic literature, this study presents
one of the largest, randomized, prospective studies
investigating the efficacy and comparison of two
different multimodal analgesia methods in fast-track
TKA surgery.

Busch et al. reported that PCEA use was reduced,
and patient satisfaction was increased with local
infiltration (11). In a review of 14 studies, Kehlet and
Anderson reported that a sufficient analgesic effect
was not obtained with single injection LIA, which did
not satisfy the practitioners and patient satisfaction
was low (12). In patients applied with FNB, early
postoperative mobilization may be hindered due
to motor block in the quadriceps muscle, and it has
therefore been reported that there could be a risk of
falling for these patients (13). Fischer et al. considered
LIA to be superior to FNB in postoperative analgesia
after TKA as it does not create a motor block (4).
Affas et al. examined four studies and reported that
LIA and FNB had similar effects in postoperative
analgesia after TKA, with no significant difference in
pain scores or analgesia used in the first 24 hours
(14). Carli et al found the analgesia quality to be better
in patients applied with LIA compared to FNB, but the
hospitalization period was prolonged (15). In another
study by Tofdahl et al, the quadriceps function and
the analgesia quality of the LIA group were found to
be better than that of the FNB group, but in respect
of the hospitalization period and the requirement for
additional analgesia, the two groups were reported
to be the same (16). According to the studies in a
review by McCartney and McLeod, more effective
analgesia was provided by LIA and FNB with PCEA.
The pain scores and patient satisfaction were found
to be similar for analgesia provided with PCEA+LIA
and PCEA + FNB (17). In the current study, we found
that there was no difference in both groups in terms
of postoperative pain scores. LIA patients could be
mobilized faster postoperative, but this did not change
the hospitalization time and VAS scores.

When knee flexion values have been evaluated at
postoperative follow-up examinations, there are
studies that have reported no difference (18, 19) in
the comparison of block and periarticular infiltration
analgesia and some which have found a difference
(16, 20). In the current study, while there was no
difference determined between the groups in the
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follow-up examinations from the second postoperative
day onwards (p>0.05), there was found to be a
statistically significant difference in the degree of
knee flexion in the first day evaluations (p<0.05). The
flexion values of the patients in group | were found
to be higher than those of group 1l on PO day 1. No
statistically significant difference was determined
between the groups in respect of extension values at
any of the measured times (p>0.05).

No statistically significant difference was determined
between the groups in respect of the knee and
function scores at any of the measurement times
(p>0.05). The higher joint range of movement values
on the postoperative first day in the group applied with
the block were considered to be associated with the
prolonged inhibition of postoperative pain of the block
compared to the periarticular infiltration analgesia. As
low-dose local anesthetic is used in PCEA applied
with LIA, there is no motor weakness in the lower
extremity, allowing earlier rehabilitation compared to
FNB+PCEA, patient comfort is increased, and fewer
complications are seen such as deep vein thrombosis
caused by immobility.

The study has some limitations. Although this study is
one of the largest and prospective studies performed
in fast-track THA surgery, the number of patients
is still low. Although the patients were evaluated in
terms of fast-track surgery, the short-term results
were evaluated, but the lack of long-term results is a
limitation.

Conclusion

As a result of this study, the effects of LIA and FNB
methods used in addition to epidural PCEA in fast
track THA surgery on analgesia and functional results
were positive and similar. These two methods can be
used safely in Fast track TKA surgery.
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Oz

Amacg

Akcigerin en sik goérilen primer malign timorlerini
yass! hicreli karsinom, kug¢uk hicreli karsinom ve
adenokarsinom olusturur. Ancak, nadir gorilen bazi
malign primer akciger timorleri de akcigeri etkileye-
bilir, tani ve tedavide zorluklara neden olabilir. Gele-
neksel goruntileme ydntemleri olgularin bircogunda
tanida yeterince yardimci olmaz hatta preoperatif
alinan doku 6rnekleri tani koymada yetersiz kalabilir.
Endobronsial lezyonu olan vakalarda érneklerin ki-
¢cUk olmasi veya endobronsial lezyon olmayan santral
tumorlerde transtorasik biyopsi yapilamamasi taniyi
zorlastirabilir. Kesin tani ancak operasyon sonrasi
alinan daha biyik doku 6rnekleri ile ayrintili incele-
meler sonunda konabilir. Ayrica frozen incelemesinde
benign-malign ayrimi yapilamamasi cerrahin yapaca-
g1 rezeksiyonu olumsuz yonde etkileyebilir. Eksik ya
da gereksiz rezeksiyona neden olabilir. Calismamizin
amaci literattirde ¢ok az bildirilen bu timérlerin Klinik
radyolojik ve histopatolojik gérinimlerini degerlendi-
rerek tani ve tedavilerine katkida bulunmaktir.

Gerecg ve Yontem

2010-2019 yillar arasinda klinigimizde opere edilen
oldukca nadir 10 malign primer akciger timoéri has-
ta calismaya dahil edildi. Tum hastalar, yas, cinsiyet,
semptomlar, preoperatif gorintileme yontemleri ve
invazif tani yontemleri ile retrospektif olarak incelendi.
Tumor lokalizasyonu, timor boyutlari, yapilan cerrahi
operasyon tipi ve yasam sureleri kaydedildi.

Bulgular

Calismamiza 10 hasta dahil edildi. Hastalarin 6 ta-
nesi erkek, 4 tanesi kadindi. Yas ortalamalari 53.4
idi. 3 hastaya sol alt lobektomi, 2 hastaya sol pno-
monektomi, 3 hastaya wedge rezeksiyon, 1 hastaya
sol Ust lobektomi, 1 hastaya orta lobektomi yapildi.
Hastalarin postoperatif histopatolojik tanilari 2 has-
tada karsinosarkom, 2 hastada buytk hucreli ndro-
endokrin karsinom, 2 hastada epiteloid hemanjioen-
dotelyoma, 1 hastada glomanjiosarkom, 1 hastada
primer pulmoner leiomyosarkom, 1 hastada mukoe-
pidermoid karsinom, 1 hastada sinovyal sarkom ola-
rak raporlandi.
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Sonug¢

Akcigerin nadir gorulen primer malign timorlerine
preoperatif gorintileme ve invaziv yontemler ile tani
koymak zor olabilir. Ameliyat éncesi yapilan tomog-
rafi esliginde ince igne biyopsi, tru-cut biyopsi, bron-
koskopik biyopsi dérnekleri ve frozen incelemeleri tani
koymakta yetersiz kalabilir. Bu durum, operasyonu
yapacak cerrahi yapilacak akciger rezeksiyonu konu-
sunda yanlis yonlendirebilir.

Anahtar Kelimeler: Nadir Primer Akciger Tum®rleri,
Malign, Glomanjiosarkom, Epiteloid Hemanjioendo-
telyoma

Abstract

Objective

The most common primary malignant tumors of the
lung are squamous cell carcinoma, small cell carci-
noma and adenocarcinoma. However, some rare ma-
lignant primary lung tumors can also affect the lung
and cause difficulties in diagnosis and treatment.
Conventional imaging methods do not help the di-
agnosis in most cases, and moreover, preoperative
tissue samples may fail to establish a diagnosis. In
cases with endobronchial lesions, small samples or
lack of transthoracic biopsy in central tumors without
endobronchial lesions can make diagnosis difficult.
The definitive diagnosis can only be made after larger
examinations with larger tissue samples taken after
the operation. In addition, failure to differentiate be-
nign-malignant in frozen examination may negatively
affect the resection of the surgeon. It can cause in-
complete or unnecessary resection.

Introduction

Squamous cell carcinoma, adenocarcinoma and
small cell carcinoma account for approximately 90%
of all lung tumors. Other tumors can be classified as
rare and very rare tumors. They may originate from
many other cell types which include epithelial, salivary
gland, hemotopoietic system or mesenchymal cells
(1). Preoperative radiological examinations are not
usually helpful in the diagnosis of very rare malignant
primary lung tumors. Bronchoscopic examination may
not be sufficient for differential diagnosis even in cas-
es where localization is appropriate. During frozen ex-
aminations, the pathologist may have difficulty in dis-
tinguishing benign or malignant. In this study, a group
of malignant primary lung tumors, which are rarely re-
ported in the lung and were treated with surgery, are
presented in the light of the literature.
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The aim of this study was to evaluate the clinical ra-
diological and histopathological features of these tu-
mors, which have been rarely reported in the literatu-
re, and to contribute to the diagnosis and treatment of
these tumors.

Material and Methods

The study included 10 patients with rare malignant
primary lung tumor who were operated on in our clinic
between 2010 and 2019. All patients were retrospec-
tively evaluated in respect of age, gender, symptoms,
preoperative imaging methods and invasive diagnos-
tic methods. Tumor localization, tumor size, type of
surgical operation and survival were recorded.

Results

The 10 patients included in the study comprised 6
males and 4 females. Postoperative histopathological
diagnoses of the patients were reported as 2 carci-
nosarcomas, 2 large cell carcinomas, 2 epithelioid
hemangioendothelioma, 1 glomangiosarcoma, 1 pri-
mary pulmonary leiomyosarcoma, 1 mucoepidermoid
carcinoma, and 1 synovial sarcoma.

Conclusion

It can be difficult to diagnose in rare primary malignant
lung tumors by preoperative imaging and preoperati-
ve invasive diagnostic methods. CT-guided fine ne-
edle biopsy and tru-cut biopsy, endobronchial biopsy
and frozen samples performed before surgery may be
insufficient in diagnosis, which may mislead the sur-
geon about lung resection.

Keywords: Rare Primary Lung Tumors, Malignant,
Glomangiosarcoma, Epiteloid Hemangioendothelioma

Material and Methods

Our study was approved by the Clinical Research
Ethics Committee of University (05.06.2020/Approv-
al no: 220). A retrospective analysis was made of 10
rare malignant primary lung tumors operated on in our
clinic, between 2010 and 2019. All patients were eval-
uated in terms of age, gender, symptoms, tumor size
and localization, diagnostic radiological examinations,
preoperative pathology, type of operation, postoper-
ative pathological results and survival and follow-up
period. All patients underwent routine laboratory tests,
electrocardiography, pulmonary function tests, and
thorax tomography.

Cranial computed tomography (CCT) or MRI was per-
formed on patients preoperatively diagnosed with ma-
lignancy. Fiberoptic bronchoscopy was performed in



all patients, and in 5 patients, PET-CT was performed
preoperatively. One patient underwent CT-guided fine
needle biopsy but result were not diagnostic (Figure
7a). 1 patient did not accept this procedure.

CT-guided needle biopsy could not be performed in 1
patient due to the small size of the lesion (Figure 5a)
and in 1 patient it was not performed because of the
lesion localization was suitable for total excision with
videothoracoscopy (Figure 4 a).

Results: The 10 patients included in the study com-
prised 6 males and 4 females with a mean age of
54.3 years (range, 17-72 years). Complaints on ad-
mission to hospital were hemoptysis in 4 patients
(40%), cough in 4 patients (40%) and dyspnea in 2
patients (20%). Four patients (40%) had a history of
smoking. The postoperative pathological diagnoses
of the 10 patients operated on were carcinosarcoma
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in 2 patients (20%) (Figure 1 b-c), glomangiosarcoma
in 1 patient (10%) (Figure 2b-c), primary pulmonary
leiomyosarcoma (10%) (Figure 3b-c), epithelioid he-
mangioendothelioma in 2 patients (20%) (Figure 4b-
c), large cell neuroendocrine carcinoma in 2 patients
(20%) (Figure 5b-c), mucoepidermoid carcinoma in
1 patient (10%) (Figure 6b-c) and synovial sarcoma
(10%) in 1 patient (Figure 7b-c). Glomangiosarco-
ma, one case of carcinosarcoma, primary pulmonary
leiomyosarcoma, mucoepidermoid carcinoma and 1
large cell neuroendocrine carcinoma were observed
to have central localization on thorax tomography
(Figures 1a, 2a, 3a, 5a, 6a). One carcinosarcoma, 2
pulmonary epithelioid hemangioendothelioma, and
1 large cell neuroendocrine carcinoma were seen
to have peripheral localisation (Figures 1b, 4a, 5b,
7a). The largest tumor size was 8x8 cm in diameter.
The SUVmax value on PET-CT was highest in mu-
coepidermoid carcinoma (SUVmax:9.9) and lowest in

Figure 1
Figure 1la :Tumor invading the left main bronchus.

Figure 1b :The mitotic-rich mesenchymal component with spindle-nucleated cytoplasm and the other second
component (x100 HE) consisting of malignant epithelial cells intertwined with this component .
Figure 1c :The tumor had a positive reaction with vimentin in the mesenchymal component and a negative

reaction in the epithelial component.

Figure 2

Figure 2 a :Tumor seen to have caused atelectasis in the left lower lobe.

Figure 2 b :Tumor (x100 HE) composed of clear cytoplasmic cells with atypical nuclei, partially aligned
around the vascular structures and partially not forming a pattern.

Figure 2 c: Strong CD34 immune reactivity seen in the vascular structures within the tumor, but no reaction in

the tumor cells.
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epithelioid hemangioendothelioma (SUV max: 1.4).
Endobronchial lesion was detected in 7 patients who
underwent preoperative bronchoscopy. Broncho-
scopic biopsy revealed hemangioma in 2 patients,
squamous cell carcinoma in 1 patient, non-small cell
lung cancer (NSCLC) in 1 patient, and mesenchymal
tumor in 1 patient (Table 1). The types of operation
performed are outlined in Table 2. The stages of the
operated patients ranged from stage 1A to stage 4A.
Mediastinoscopy was performed in 5 patients. In a
carcinosarcoma with left pneumonectomy and synovi-
al sarcoma with wedge resection, the tumor was at the

Rare Primary Malign Lung Tumors

resection margin. Of the total 10 patients, 10 received
only adjuvant chemotherapy and 3 received adjuvant
chemotherapy and radiotherapy. The mean follow-up
period of the operated patients was 20.3 months. A
patient with large cell neuroendocrine carcinoma who
underwent left pneumonectomy died 6 months after
the operation due to acute myocardial infarction. The
patient with glomangiosarcoma died 14 months after
the operation and the patient with synovial sarcoma
died 3 months later due to disease progression. Of
the 10 patients, 7 are still alive (Table 2).

Figure 3

Figure 3 a : Tumor has a smooth edge but has invadeds the lingular artery.

Figure 3 b : Tumor consisting of spindle nucleus cells with spindle cytoplasm (x100 HE), which are parallel to
each other in cellular nature, forming vertically intersecting bundles.

Figure 3 c : Reactivity of diffuse cytoplasmic vimentin in the tumor .

Figure 4

Figure 4 a: Central calcified tumor mimicking a benign tumor.
Figure 4 b: Myxoid stroma filling alveolar lumens settled atypical cells (HEX100)

Figure 4 c: CD31 positivity in tumor cells (CD31X40).

Figure 5
Figure 5 a: Peripheral tumor with satellite nodule.

Figure 5 b :Tumor islands (x200 HE), composed of nucleated prominent syncyteal cells with numerous mito-

sis, showing necrotic, peripheral palisation.

Figure 5 ¢ :Membrane-stoplasmic CD56 immunoreactivity in tumor cells.
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Figure 6

Figure 6a :Middle lobe atelectasis induced tumor.

Figure 6 b :Glandular structures and squamoid cells lined with mucinous cells (HE X 200).
Figure 6 ¢ :Mucin positivity in glandular structures (mucin carminX100)

Figure 7

Figure 7a: Tumor causing left lower lobe consolidation .

Figure 7b: Monophasic tumor (x 100 HE) consisting of spindle nuclei forming a storiform pattern in some
hypocellular and cellular areas).

Figure 7c :Diffuse cytoplasmic Bcl-2 immunoreactivity in tumor cells.

Demographic Futures Of Patient's And Tumor Characteristics

Tumor | Age | Gender | Symptom | Smoking | Tumor | Localization | Preoperative Pet Ebl

Type Size Diagnosis Ct(Suv-
Max)
CS 67 M Hemoptysis ) 3*3 Central Squamous 14.1 +)
cell ca insutu

CS 66 M Cough (+) 8*8 Peripheral ) ) +)

GLS 53 F Hemoptysis (+) 4*3 Central Hemangioma 5.4 (+)

LMS 48 F Hemoptysis (+) 4*4 Central Hemangioma ) (+)

PEH 72 M Hemoptysis ) 4*3 Peripheral ) 14 )

PEH 27 M Cough ) Multiple Peripheral ) O] “)

nodules
LCNEC | 58 M Cough ) 2*2 Peripheral ) 3.8 +)
LCNEC | 66 M Cough (+) 3*3 Central Non-small cell ) (+)
ca
MEC 17 F Dyspnea (+) 4*4 Central Mesenchymal 9.9 (+)
tumor
SS 60 F Dyspnea ) 323 Peripheral ) “) )

TABLE 1 ABBREVIATIONS : CS: Carcinosarcoma ; GLS: Glomangiosarcoma LMS: Leiomyosarcoma ;
PEH: Pulmonary Epitelioid Hemangioendotelioma ; LCNEC: Large cell neuroendocrin carcinoma
MEC: Mucoepidermoid carcinoma SS: Snovyval sarcoma EBL:Endobronchial Lesion
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Operations, Stages And Follow Up

Rare Primary Malign Lung Tumors

Tumor | Age | Gender | Symptom | Smoking | Tumor | Localization | Preoperative Pet Ebl
Type Size Diagnosis Ct(Suv-
Max)
€S 67 M Hemoptysis ) 3*3 Central Squamous 141 (+)
cell ca insutu
€S 66 M Cough (+) 8*8 Peripheral ) ) +)
GLS 53 F Hemoptysis (+) 4*3 Central Hemangioma 54 +)
LMS 48 F Hemoptysis (+) 4*4 Central Hemangioma ) (+)
PEH 72 M Hemoptysis ) 4*3 Peripheral ) 1.4 O]
PEH 27 M Cough ) Multiple Peripheral ) ) )
nodules
LCNEC | 58 M Cough ) 2*2 Peripheral ) 3.8 (+)
LCNEC | 66 M Cough (+) 3*3 Central Non-small cell ) (+)
ca
MEC 17 F Dyspnea (+) 4*4 Central Mesenchymal 9.9 (+)
tumor
SS 60 F Dyspnea ) 353 Peripheral ) ) )

TABLE 2 ABBREVIATIONS : CS: Carcinosarcoma ; GLS: Glomangiosarcoma LMS: Leiomyosarcoma ;
PEH: Pulmonary Epitelioid Hemangioendotelioma ; LCNEC: Large cell neuroendocrin carcinoma

MEC: Mucoepidermoid carcinoma SS: Snovyval sarcoma ADJ KT: Adjuvant chemotherapy

ADJ.RT: Adjuvant radiotherapy M.copy: Mediastinoscopy L.N Met: Lymph nod metastasing

Discussion

Almost all primary lung tumors are composed of car-
cinomas and <1% are other histological types. Of all
lung cancers, 28-42% are adenocarcinoma, 25-44%
are squamous cell carcinoma, 20% are small cell car-
cinoma and 1-2% are carcinoid tumors. Rare tumors
of the lung comprise <2% (2).

The incidence of large cell neuroendocrine carcinoma
(LCNEC) varies between 2.1-3.5% and is thought to
be actually higher because it is difficult to diagnose
(3-7). There is no specific image on radiographic
examinations. Most lesions are a peripheral mass.
Immunohistochemically they release chromogranin,
neuron-specific enolase, synaptophysin, and soma-
tostatin (3).

Carcinosarcomas constitutes 0.3-1.3% of all lung tu-

mors. Although the lesions are both central and pe-
ripheral, centrally located lesions are more frequently
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observed (8). The most common epithelioid compo-
nent is squamous cell carcinoma, while the sarco-
matoid component is rhabdomyosarcoma (9, 10). In
contrast to the literature, the predominant component
was leiomyosarcoma in the current study patients.
Calcification in metastasis is not found in NSCLC, but
it is more common in carcinosarcomas (8) In the ab-
sence of fibroblasts in the mesenchymal component,
it is distinguished from the spindle cell carcinoma
group (11,12).

Pulmonary  epithelioid  hemangioendotheliomas
(PEHS) of the lung are extremely rare vascular mes-
enchymal tumors. PEHs follow a low to moderate
course between the hemangioma and the angiosar-
coma cell types (13). Liver and lung metastases are
the most common, with a lower rate than angiosar-
coma (14). There was no metastasis at the time of
diagnosis in both of the current cases. The progno-
sis of the tumor ranges from 1 year to 30 years and
spontaneous regression of asymptomatic cases is



quite interesting (15,16). Differential diagnosis of PEH
should be made with granulomatous and metastatic
lung diseases, especially those with bilateral multiple
nodular form (17,18). Histologically, they appear as a
hyalinizing center surrounded by a cellular margin ex-
tending to the alveoli and vessels, and contain sealed
ring-shaped fibromyxoid epithelioid cells with abun-
dant cytoplasm. Although this appearance is found
in adenocarcinoma and mesothelioma, immunohisto-
chemical analysis allows differentiation (19,20).

Mucoepidermoid carcinomas (MECs) are slow-
ly-growing malignant tumors from the submucosal
glands. MECs of the tracheobronchial tree constitute
0.3% of primary lung tumors (21). These tumors are
usually central tumors and originate from the main
bronchus, lobes and segment bronchi. Therefore,
radiological consolidation and pneumonic infiltration
findings are quite common and the diagnosis may be
confused with asthma (22). In the current patient diag-
nosed with MEC, the tumor completely occluded the
middle lobe and was treated with a preliminary diag-
nosis of middle lobe pneumonia.

In a study performed by Li et al., 21 of 24 patients op-
erated on for MEC had centrally located lesions and
the majority were <3 cm in diameter (23). Calcification
rates in lesions vary between 9-50% (24, 25). In the
current study case, no significant calcification was ob-
served on thorax CT. A definitive diagnosis is made
from mucin carmine staining positivity in glandular
structures, keratin 5/6 positivity in tumor cells and P40
positivity in squamous cells (26,27).

Glomus tumors are benign neoplasms originating
from glomus bodies in extremities. Very few reports of
glomangiosarcoma have been reported that originat-
ed from visceral organs such as the stomach, kidney,
and lungs. It is most commonly seen in the trachea
within the respiratory system (28). Surgical treatment
is the treatment of choice in patients who do not have
metastasized tumors (29,30).

Primary pulmonary leiomyosarcoma (PPL) is a very
rare tumor of primary lung malignancy with an inci-
dence 0f<0.5% (31). PPL originates from smooth
muscle cells in the lung parenchyma, bronchus, and
pulmonary artery, respectively. The current case had
bronchial origin and invaded the lingular artery. Ra-
diologically, the tumor appears as oval lesions with
smooth borders (32). Immunohistochemical stain-
ing excludes other tumors. Despite the negativity of
Desmin and Calponin, strong staining with Vimentin,
H-Caldesmon, a-SMA, and HHF35 indicates that the
tumor is of smooth muscle origin (33).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Synovial sarcomas constitute approximately 2% of
soft tissue tumors seen in people over 50 years of
age. It is a highly aggressive tumor (34). It is usual-
ly located in the central region causing hemoptysis,
while those in the peripheral regions are less invasive
to the surrounding tissues (35,36). Although adjuvant
chemotherapy is effective in prolonging survival, the
prognosis is poor in synovial sarcoma (37). Since
the current study patient had advanced disease, this
treatment option was applied.

This study has some limitations, primarily the small
number of the population. Other limitations were that
CT and PET-CT were not performed in a single cen-
ter, and that not all patients received PET-CT. Another
limitation is that CT-guided fine needle biopsy or tru-
cut biopsy could not be performed on all peripheral
lesions.

In our study, all patients underwent fiberoptic bron-
choscopy. All of the pathology results obtained after
bronchoscopy were different from the postoperative
pathology results. CT-guided fine needle biopsy result
was also not diagnostic. In addition, the pathology of
the frozen specimen in the patient with glamanjiosar-
coma was interpreted as benign (hemangioma).

In conclusion, primary malign rare tumors of the lung
are difficult to diagnose with preoperative diagnostic
methods and biopsy specimens. Although some of
these tumors are malignant, they mimic benign le-
sions with their smooth shape on tomography and low
FDG uptake on PET-CT. As the distinction between
benign and malignant is difficult in frozen examina-
tions, this may cause difficulties in resection selection.
Diagnosis can only be made with gross material and
very detailed histopathological examinations. As the
number of cases in the literature increases, diagnosis
and treatment will become easier.
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Oz

Amacg

Bu calismanin amaci kronik topuk agrisi olan hastala-
ra ultrasonografi (USG) esliginde uygulanan posterior
tibial ve sural sinir pulsed radyofrekans (PRF) islemi-
nin agri skoruna ve ginlik aktiviteye etkisini deger-
lendirmek

Gere¢ ve Yontem

Kronik topuk agrisi olan ve USG ile posterior tibial ve
sural sinir PRF islemi uygulanmis 21 hastanin verileri
tarandi. Agri degerlendirmesi icin sayisal degerlendir-
me 0Olgedi (NRS) ve fonksiyonel kapasite icin Ameri-
kan Ortopedik Ayak-Ayak Bilegi Dernegi (AOFAS)
skoru kullanildi. islemden 6nceki degerler ile islem-
den sonraki 1., 3., 6. aylardaki de@erler karsilastirildi.

Bulgular

Calismaya dahil edilen hastalarin demografik verile-
rine bakildiginda yas ortalamalari 51,80+10,87'di. 15
kadin 6 erkek olmak Uzere toplam 21 hasta ¢alisma-
ya dabhil edildi. Hastalarin posterior tibial ve sural sinir
PRF islemi 6ncesi NRS degerleri ortalama 8,47+0,60,

AOFAS ortalama degerleri 46,71+5,28'di. Hastalarin
posterior tibial ve sural sinir PRF islemi sonrasi 1., 3.,
6. aylardaki NRS ve AOFAS degerleri, islem dncesi
NRS ve AOFAS degerleri ile kiyaslandiginda istatis-
tiksel olarak anlamh disik bulundu.

Sonug

Kronik topuk agrisi olan hastalara USG esliginde
uygulanan posterior tibial sinir ve sural sinir PRF is-
leminin 6 aylik periyotta hem agriya hem de gunlik
aktiviteler tizerine olumlu etkisi oldugunu gézlemledik.

Anahtar Kelimeler: Topuk agrisi, Pulsed radyofre-
kans, Posterior tibial sinir, Sural sinir

Abstract

Objective
The aim of this study is to evaluate the effect of
ultrasonography (USG) guided posterior tibial and
sural nerve pulsed radiofrequency (PRF) treatment
on pain score and daily activity in patients with chronic
heel pain.
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Materials and Methods

The data of 21 patients with chronic heel pain who
underwent posterior tibial and sural nerve pulsed
rf with USG were scanned. Numerical rating scale
(NRS) was used for pain assessment and American
Orthopedic Foot-Ankle Association (AOFAS) score
was used for functional capacity. The values before
the procedure and the 1, 3, 6 months after the
procedure were compared.

Results

The demographic data of the patients included in
the study, the mean age was 51.80+10.87 years. A
total of 21 patients, 15 females and 6 males, were

Giris

Kronik topuk agrisi, 6nemli morbidite ve is gici kay-
bina neden olan yaygin bir sikayettir. Ayak agrilari-
nin %15'inden sorumlu oldugu tahmin edilmektedir.
Kronik topuk agrisi olan hastalarin fiziksel aktivitesi
sinirl ve yasam Kkalitesi daha duasuktur (1). Topuk
agrisi yonetiminde 6yku ve klinik degerlendirme c¢ok
Onemlidir, ancak benzer Klinikler oldugundan dolayi
tani koymakta zorlaniimaktadir (2). Agrinin lokalizas-
yonuna gore degerlendiriimesi topuk agrisinin sebe-
bini bulmakta kolaylik saglar. En ¢ok plantar bélgede
agri ile karsilasilir. Plantar fasiit ve kalkaneal spur sik
karsilasilan hastaliklardandir (3).

Kronik topuk agrisinin tedavisinde farkli yontemler
kullaniimaktadir. Bu tedaviler arasinda analjezik ilag-
lar, fizik tedavi ve girisimsel yontemler yer almaktadir.
Konservatif tedavilere yanit alinamayan hastalarda
ekstrakorporeal sok dalga tedavisi (ESWT), lezyona
steroid uygulamasi, radyofrekans (RF) ve cerrahi is-
lemler yapilmaktadir (4).

RF ablasyonunun guvenilir bir sekilde kullanildigi bir-
¢ok calisma olmasina ragmen, termal lezyon olusu-
muna bagl komplikasyonlari dnlemek igin son yillar-
da termal RF ablasyonu yerine pulsed radyofrekans
(PRF) kullanimi ile ilgili birgok ¢alisma mevcuttur (5).
PRF, yiksek frekansli akimin aralikli olarak uygu-
lanmasina dayanan, sicakhgin néronal hasar esigi
olarak tanimlanan 42C'lik kritik seviyenin tzerine ¢ik-
masini dnleyen bir tekniktir. Bu nedenle, PRF, surekli
uygulama nedeniyle sicakligin bu kritik degerin tzeri-
ne kolayca ytkseldigi, doku iIsinmasina neden oldugu
geleneksel termal RF'ten farkli bir etki mekanizmasi-
na dayanir (6).

Posterior tibial sinirin dallari, topuk ve plantar bélge-

S60

Topuk Agrisinda Pulsed Radyofrekans

included in the study. The NRS and AOFAS values
of the patients 1, 3, 6 months after the posterior tibial
and sural nerve PRF procedure were found to be
statistically significantly lower when compared to the
pre-procedural NRS and AOFAS values.

Conclusion

We observed that the USG guided posterior tibial
nerve and sural nerve PRF treatment in patients with
chronic heel pain were positive effect on both pain
and daily activities in a 6-month period.

Keywords: Heel pain, Pulsed
Posterior tibial nerve, Sural nerve

radiofrequency,

nin duyusal ve motor inervasyonunu saglar. Sural si-
nir, asil tendonuna ve topugun lateral yiiziine duyusal
inervasyon saglayan lateral kalkaneal sinir dalini verir
(7). Topuk agrisinda posterior tibial sinir ve dallarina
blok veya RF uygulamasi ile ilgili bircok ¢alisma mev-
cuttur (8) ancak sural sinir ile ilgili herhangi bir galisma
bulunmamaktadir.

Biz calismamizda kronik topuk agrisi olan hastalara ult-
rasonografi (USG) esliginde yapilan posterior tibial ve
sural sinir PRF isleminin etkinligini arastirmak istedik.

Gerec ve Yontem

Calisma igin Sileyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalari Etik Kurulu'nun 29.06.2021
tarih ve 14/227 sayili karart ile etik kurul onay! alindi.

Bu retrospektif calismaya kronik topuk agrisi nedeniy-
le posterior tibial ve sural sinir tanisal blok sonrasi ag-
rilarinda %30 ve daha fazla azalma olmus, sonrasinda
posterior tibial ve sural sinir PRF islemi uygulanmis,
18-75 yas arasi hastalar dahil edildi. Stleyman Demi-
rel Universitesi Tip Fakiiltesi Hastanesi Anesteziyoloji
ve Reanimasyon Anabilim Dali Algoloji Bilim Dalina-
Ocak 2019 ile Aralik 2020 tarihleri arasinda basvur-
mus 21 hastanin dosyalari tarandi. Hastalarin sayisal
derecelendirme 0Olcegi (NRS) degerleri ve Amerikan
Ortopedik Ayak-Ayak Bilegi Dernegi (AOFAS) skoru
verilerine hastane arsiv dosyalarindan ve hastane bil-
gi yonetim sistemi Uzerinden ulasildi. Tim hastalarin
yazili onami alindi. Calismaya etik kurul onay1 alindi.

En az ug aydir topuk agrisi olan, fizik tedavi, nonste-
roid antiinflamatuar ilacglar gibi konservatif tedaviler ve
ESWT, lezyon ici steroid enjeksiyonlari gibi girisimsel
tedavilere yanit vermeyen hastalar ¢alismaya dahil
edildi. Yag yastig atrofisi, kalkaneal stres kirgi, kal-



kaneal bursitis, malignite gibi topuk agrisi nedenleri
olan hastalar, gebelik, periferik vaskuler iskemisi olan,
kalp pili bulunan ve lokal anestezik alerjisi olan hasta-
lar calisma disi birakildi.

Posterior tibial ve sural sinir PRF isleminden 6nceki
NRS ve AOFAS skoru, posterior tibial ve sural sinir
PRF isleminden sonraki 1., 3., 6. aylardaki NRS ve
AOFAS degerleriyle karsilastirildi.

Teknik

Calismaya dahil olan hastalara 6nce tanisal blok uy-
gulandi. Hastalar girisim odasina alindi, IV damar yolu
aclldi ve monitorize edildi. Hastalar prone pozisyonu-
na alindi. Posterior tibial ve sural sinir blogu icin giri-
sim bolgesi antiseptik soliisyonla temizlendikten sonra
USG ile her iki sinir ayri ayri goruntulendi. Posterior ti-
bial siniri géruntilemek icin USG probu medial malleol
ile asil tendonu arasina konuldu, posterior tibial arter ve
arterin lateralinde posterior tibial sinir géruntiilendi. in
plane olacak sekilde igne ilerletildi (Sekil 1). Sural sinir
ise lateral malleol ile asil tendonu arasina USG pro-
bu konularak kicik safen venin yaninda goriintilendi
(Sekil 2). 0,3-0,5 V arasinda duyusal sinir uyarimi (50
Hz) verildi, topuk bdélgesinde uyari hissedilerek sinirin
yeri dogrulandi. Motor sinir uyarimi (2 Hz) verildi, >1
V Uzerinde ilgili kaslarda kasilma gézlendi. 1,5 ml %2
lidokain ve 1,5 ml serum fizyolojik karistirilarak enjekte
edildi. islemden sonra hastalar derlenme odasinda 30
dakika bekletildi. 1 haftalik degerlendirme sonrasi %30
veya daha fazla agrida hafifleme pozitif yanit olarak
kabul edildi. Pozitif yanit alinan hastalara PRF islemi
uygulandi. PRF isleminde tanisal bloktan farkli olarak 5
mm aktif uclu 22 gauge, 5 cm'lik tek kullanimlik RF ka-
nald kullanildi. Kanul icerisinden tek kullanimlik bir RF
elektrodu ilerletildi. PRF islemi RF cihazindan (Neuro-
Therm NT1100 St. Jude Medical, Inc. Minnesota, ABD)
42 °C, 45V, 20 ms pulse genisligi ayarlari ile 6 dakika
uygulandi. islem uygulanan yere PRF bittikten sonra
lokal anestezik + steroid karisimi enjekte edildi. 1 saat-
lik gbzlemin ardindan hastalar taburcu edildi.
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Sekil 1
Posterior tibial sinir blogu USG goruntisa;
PTN: Posterior Tibial Sinir, PTA: Posterior Tibial Arter

Siileyman Demirel Universitesi

Sekil 2
Sural sinir blogu USG goérintisi; SN : Sural Sinir
SSV: Kiguk Safen Ven

Kayit edilen verilerin istatistiksel analizi icin K pai-
red samples t testi kullanildi. Tim karsilastirmalarda
p degeri <0,05 istatiksel olarak anlamli kabul edildi.
Tum degerler ortalamaztstandart sapma olarak verildi.

Bulgular

Calismaya dahil edilen hastalarin demografik verileri
Tablo 1 de gdsterilmistir. Hastalarin yas ortalamala-
ri 51,80+£10,87'di. Hastalarin 15'i kadin 6’s1 erkekti.
Hastalik tani streleri (Yil) ortalama 2,0+1,94'di. 13
hastada kalkaneal spur, 6 hastada plantar fasiit, 2
hastada haglund deformitesi tanilari vardi. PRF is-
leminden 6nce 8 hastaya ESWT, 3 hastaya lezyona
steroid, 10 hastaya ESWT ve steroid uygulamasi ya-
pilmis (Tablo 1).

Demografik Veriler

YA
(Or?alamatss) a3
HASTALIK TANI
SURESI (YIL) 2,0+1,94
(Ortalamazss)
n %
CINSIYET
Erkek 6 28,6
Kadin 15 71,4
TANI
Kalkaneal Spur 13 61,9
Plantar Fasiit 6 28,6
Haglund Deformitesi 2 9,5
GIRISIMSEL TEDAVILER
ESWT 8 38,1
Steroid 3 14,3
ESWT+Steroid 10 47,6
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NRS ve AOFAS Degerleri

Topuk Agrisinda Pulsed Radyofrekans

BAZAL DEGER LAY 3.AY 6.AY
Ort.+SS Ort.+SS Ort.+SS Ort.+SS
NRS 2,19+1,40 2,00+1,41 2,28+1,38
p degeri SO <0,05 <0,05 <0,05
AOFAS 80,28+10,58 80,19+9,81 79,85+9,68
p degeri GO <0,05 <0,05 <0,05

Hastalarin posterior tibial ve sural sinir PRF islemi
oncesi NRS degerleri 8,47+0,60, AOFAS degerleri
46,71+5,28'di. Hastalarin posterior tibial ve sural sinir
PRF islemi sonrasi 1.,3.,6. aylardaki NRS ve AOFAS
degerleri, islem 6ncesi NRS ve AOFAS degerleri ile
kiyaslandiginda istatistiksel olarak anlamli dusutk bu-
lundu (Tablo 2). Verilere bakildiginda sadece 2 hasta-
da NRS ve AOFAS degerlerinde islem dncesine goére
farklilik g6zlenmedi.

Tartisma

RF islemleri tip alaninda cesitli agri sendromlari igin
basariyla kullaniimaktadir (9). RF, 500.000 Hz sali-
nim frekansina sahip alternatif bir akimdir. PRF'nin
geleneksel RF'ye gore ana avantaji dokuda termal
hasar olusturmamasidir. PRF'de akim, her biri 20
milisaniye suren darbeler halinde iletilir ve ardindan
480 milisaniye hicbir islemin olmadigi sire boyunca
Isinin dagilmasina izin vererek sicaklik artislarini 6n-
ler (10). Termal RF uygulamalari agrilidir ve ndrit riski
tasimaktadir. PRF ise dustk sicaklkta (42°C) uygu-
lanir ve termal RF'ye gore agrili degildir (11). PRF si-
nir lezyonu, norit, deafferantasyon agrisi ve néroma
olusumu igin risk olusturmadigindan givenli bir islem
olarak kabul edilir (12).

PRF etki mekanizmalari tam olarak anlasilamamistir.
C-fos gen ekspresyonunda degisiklikler yaptigini gos-
teren calismalar vardir (13). Hamann ve ark. siyatik
sinire ve dorsal kok ganglionuna PRF uygulamis, ak-
tive transkripsiyon faktor’'in (ATF3) up regllasyonunu
gozlemlemisler. Sadece kugiuk ¢apl C ve A delta lif-
lerinde bu etki gdzlenmis. Ana degisikliklerin sadece
duyusal liflerde tespit edildigini ve elektron mikrosko-
bu kullanildiginda motor liflerin korundugunu bildir-
migslerdir (14).

Topuk ve ayagin plantar bdlgesinin inervasyonu pos-
terior tibial sinir tarafindan saglanmaktadir. Topuk
agrisinda medial kalkaneal sinire ve inferior kalka-
neal sinire termal RF uygulamalari ve posterior tibial
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sinire PRF uygulamlarinin etkili oldugunu goésteren
calismalar vardir. Arslan ve ark. yaptigi calismada
kronik plantar topuk agrili hastalara medial kalkaneal
dal ve inferior kalkaneal dala termal RF uygulamasi
yapimistir. 1 yillik hasta takiplerinde agri skorlarinin
islemden onceki agri skorlarina gore istatistiksel ola-
rak anlamli daha dusuk bulundugu gortlmustir (15).
Counsel ve ark. yaptigi bir retrospektif calismada me-
dial kalkaneal sinire USG esliginde termal RF uygu-
lamasi yapiimistir. islemin 6-12 aya kadar fayda sag-
ladigi belirtilmistir (8). Wu ve ark. yaptigi calismada
plantar fasiiti olan hastalara USG esliginde posterior
tibial sinire PRF islemi uygulanmistir. 3 ay takip edilen
hastalarin VAS ve AOFAS skorlar istatistiksel olarak
anlamh distk bulunmustur (16). Sir ve ark. yaptigi bir
calismada kalkaneal spuru bulunan hastalar iki gruba
ayrilmistir. Bir gruba lezyonun kendisine PRF islemi
uygulanmis diger gruba lezyon ile birlikte posterior ti-
bial sinire PRF islemi uygulanmistir. iki grup arasinda
NRS degerleri, AOFAS ve memnuniyet skorlari ara-
sinda fark bulunmamistir ve lezyonun kendisine PRF
yapiimasinin yeterli olacagi sonucuna varmislardir
(5). Bizim calismamizda da yapilan ¢alismalara ben-
zer sonuglara ulasiimistir. Posterior tibial ve sural sinir
PRF isleminin kronik topuk agrisi bulunan hastalarda
6 ay boyunca NRS ve AOFAS skorlarinda olumlu etki
olusturdugunu gozlemledik.

Alt ekstremitelerde 6nemli bir duyu siniri olan sural
sinir, bacagin lateral alt ticte birinin ve ayagin dorso-
lateral bolgesinin inervasyonunda rol alir. Sinir esas
olarak tibial sinirin medial sural kutandz dall ve bazi
anatomik varyasyonlarla birlikte fibular sinirin lateral
sural kutan6z dali tarafindan olusturulur (17). Sural
sinirin lateral kalkaneal dal asil bolgesi ve topugun
lateral bolgesinin inervasyonunu saglamaktadir (7).
Topuk agrilarinda sural sinire islem ile ilgili herhangi
bir calisma bulunmamaktadir. Sural sinire PRF yapi-
lan bir calismada kronik ayak bilegi agrisi bulunan bir
hastaya PRF islemi uygulanmis ve 5 aylik takiplerinde
agrinin azaldigi gézlemlenmistir (18).



USG, periferik sinir lokalizasyonu ve bloklari igin temel
tekniktir (19). USG kilavuzlugunda islemler, bolgesel
sinir bloklarinin kalitesini artirmakta ve noéral travmayi
sinirlamaktadir (16).

Topuk agrisi genellikle plantar bolgede ortaya cik-
makla birlikte posterior, medial ve lateral bolgelerde
de cesitli sebeplerden dolayl meydana gelmektedir.
Topuk agrisini degerlendirirken, agrinin nedeninin tes-
pit edilebilmesi icin anamnez ve fizik muayene énemli
yer tutmaktadir. Buna ragmen topuk bolgesinde agriya
neden olabilecek bircok sebep ve benzer klinik oldu-
gundan dolayi tani konmakta zorluk ¢ekilmektedir (20).
Topugun plantar bolge agrilarinda posterior tibial sini-
re mi, sinirin dallarina mi ya da lezyonun kendisine mi
islem yapilacagi konusunda tartismalar mevcuttur (5).

Calismamizin kisittamalari; retrospektif bir calisma
olmasi, kontrol grubunun olmamasi ve 6 aydan daha
uzun hasta takibi yapilamamasidir.

Sonug¢

Biz kronik topuk agrilarinda inervasyonundan dolays,
posterior tibial sinirle birlikte sural sinire de islem yapil-
masini ayrica posterior tibial sinire yapilan islemlerde
gerekli yanit alinamadigi takdirde sural sinirin akilda
tutulmasi gerektigini disinmekteyiz. Yaptigimiz ¢alis-
mada kronik topuk agrisi olan hastalara USG esligin-
de uygulanan posterior tibial ve sural sinir PRF islemi-
nin 6 aylik periyotta hem agri skoruna hem de AOFAS
skoru tizerine olumlu etkisi oldugunu gézlemledik.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalari Etik Kurulu’nun 29.06.2021
tarih ve 14/227 sayil karari ile etik kurul onayi alin-
migtir.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazil izin alinmistir.

Finansman

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

Amac

Mukopolisakkaridoz (MPS) hastalarinda oksidatif
stresi taramak i¢in uygulanabilir ve kolay bir prosedur
mevcut degildir. Bu calismada amac, MPS'deki oksi-
datif belirteclere gore serbest karnitin (SK) ve propiyo-
nilkarnitinin (PK) antioksidatif dzelliklerini gostermek
ve hasta takibinde basit ve kolay bir ydntem olarak
kullanmaktir.

Gere¢ ve Yontem

Calismaya, 27 MPS hastasinda ve 24 saglikh gonallt
dahil edilerek bu hastalarda SK ve PK, antioksidatif
belirte¢c olarak tandem kutle spektroskopisi kullani-
larak ¢alisildi ve malondialdehit (MDA), ise oksidatif
belirte¢ olarak kullaniidi.

Bulgular

MPS hastalarinda, PK ve SK seviyeleri 6nemli dl¢u-
de azalirken, MDA seviyeleri saglikli gonullulere gore
daha yiksek bulundu. Enzim yerine koyma tedavisi
alan MPS hastalari ile tedavi edilmeyen MPS hastala-
ri karsilastirlldiginda, gruplar arasinda anlamli bir fark

saptanmadi. Calisma, MDA'nin PK ile anlamli oranda
ters orantili oldugu bulundu (r = -0.402, P = 0.003).
PK'nin MDA ile anlamli bir korelasyona sahip olmasi
dikkat gekiciydi.

Sonug

MPS hastalarinin daha yuksek MDA diizeylerine ve
daha disik PK ve SK diizeylerine sahip oldugunu
gOstermistir, buna gére MPS hastalarinin oksidatif
yonde bir dengesizlie sahip oldugunu ortaya koy-
mustur. PK ve SK, MPS hastalarinin takibinde uygu-
lanabilir bir ydntem olabilir ve hastalarin enzim yerine
koyma ve/veya antioksidan ilaglarin tedavilerinin ce-
vabinin g6zlemek icin yeni biyobelirtecler olarak kul-
lanilabilir.

Anahtar Kelimeler: Antioksidasyon, MDA, Mukopoli-
sakkaridoz, Propionilkarnitin, Serbest karnitin

Abstract
Objective

There is no applicable and easy procedure to screen
oxidative stress in mucopolysaccaridosis (MPS)
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patients. The aim herein was to show the antioxidative
properties of free carnitine (FC) and propionylcarnitine
(PC) with respect to oxidative markers in MPS and
use a simple and easy method in patient follow-up.

Material and Methods

FC and PC were studied as an antioxidative
marker using tandem mass spectroscopy and
malondialdehyde (MDA) was studied as an oxidative
marker in 27 MPS patients and 24 healthy volunteers.

Results

While the PC and FC levels were significantly
decreased, the MDA levels were higher in the
MPS patients than in the healthy volunteers.When
compared between the enzyme-treated MPS patients
and untreated MPS patients, there were no significant

Introduction

Mucopolysaccaridosis (MPS) is a group of lysosomal
storage diseases characterized by accumulation of
glycosaminoglycans (GAGs). The accumulation of
undegraded GAGs leads to lysosomal dysfunction
that leads to a wide variety of clinical findings.

The pathogenesis of MPS could be that GAG
accumulationinitiatesinflammatory responses through
the activation of some inflammatory mediators, and
then the chronic inflammatory processes progress to
oxidative damage through free oxygen species, which
damage cell membranes and enzymes, resulting in
protein and lipid peroxidation (1,2).

L-carnitine, which is an important biological
compound found naturally in all mammalian cells
exists either as either free carnitine (FC) or as
acylcarnitine. The transport of fatty acids from cytosol
into the mitochondria for 3 acid oxidation is carried
out by L carnitine (3,4). Carnitine also has many
roles in the metabolism of amino acids, removal of
toxic free acylmetabolites, and it also balances free
and acyl CoA metabolites (5-8). Propionylcarnitine
(PC), which is an ester of L-carnitine and propionate,
plays an important role in the metabolism of both
carbohydrates and lipids (9).

Recent studies have shown that PC exerted an
inhibitory effect in various models of inflammation and
free radical induced membrane damage. It has been
shown that PC counteracts the vasoconstrictor effect
of endotelin 1 and increases the vasodilator effect of
endothelial nitric oxide (10,11). It was reported that
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PC and FC Are New Antioxidative Markers in MPS

differences between the groups. MDA was found to
inversely correlated with PC (r =—0.402, P=0.003).It
was noteworthy that PC had a significant correlation
with MDA.

Conclusion

The findings revealed that the affected patients had
higher MDA levels and lower PC and FC levels,
indicating an imbalance through the oxidative side. An
applicable method of FC and PC measurement could
be used to screen patients, considering them as new
antioxidative markers in the patient follow-up period
for the response of enzyme replacement therapy and/
or antioxidant drugs.

Keywords: Antioxidation, Free carnitine,
Mucopolysaccaridosis, Propionylcarnitine

MDA,

the endothelial dysfunctions of hypertensive rats
that were chronically treated with either L-carnitine
or PC had been reversed (12). These findings were
also associated with PC activity on antioxidative
mechanisms by reducing superoxide dismutase and
also endothelial nitric oxide synthase (13-16).

PC plays a major role in the inflammation by reducing
the release of some proinflammatory cytokines (17).

Under a healthy state, reactive species are formed
and then degraded in balanced physiological
concentrations; however, in inflammatory situations,
excess free radicals are produced and those free
radicals result in oxidative damage to biomolecules.
After inflammatory  pathway activation, the
overproduction of reactive oxygen species enhances
the peroxidation of fatty acids in mitochondrial
membranes. Peroxidation of mitochondrial
phospholipid membrane leads to the formation of
reactive aldehydes, such as malondialdehyde (MDA),
which is able to react with proteins and DNA, and then
increase the inflammatory processes (18).

Based on the importance of PC and FC, in this study,
it was aimed to show the antioxidative properties of
PC and FC in MPS, a chronically slowly progressive
disease, due to oxidative stress. To our knowledge,
this is the first study to evaluate the antioxidative
effects of PC and FC in MPS patients.

Material And Methods

Ethical Approval
Ethical approval was obtained from Gazi University



Faculty of Medicine Clinical Research Ethics
Committee (13.11.2017 / 545). Written informed
consent to participate and publish was obtained from
all individual participants or their relatives included in
the study.

Patients and Control

The study was conducted as prospective cross
sectional study between September 2017 and January
2019. Twenty-seven MPS patients were included
in the study as the patient group. The main clinical
symptoms of the patients were skeletal deformities,
hepatosplenomegaly, coarse face, hirsutism, short
stature, and motor and mental retardation. The
MPS patients were diagnosed via either enzymatic
or molecular analysis, or both. Chosen as control
group were 24 healthy children who were screened
for routine examination. Among 27 MPS patients, 15
patients had been treated with ERT for at least 1 year.
The subtypes of the patients were given in Table 1.
The patients were examined before each analysis
and those with any suspicion of infection in either
group were excluded from the study. Patients with
leukocytosis and increased c reactive protein levels
were excluded from the study. (The values above cut-
off were determined as leukocytosis and high CRP.
The values were as follows: 7,47 x10.e3/uL,5 mg/ L
respectively).

The Body mass indexes (BMI) were calculated and
BMI over 25 kg/m2 was determined as overweight.
The overweight and obese MPS patients were not
included in to the study to exclude the effect of oxidant
factor that obesity lead to.

Blood Samples

Blood samples were taken from the patients and
control group under sterile conditions. A blood drop
was absorbed on Guthrie paper for tandem mass
spectroscopy and plasma samples were taken from
MPS and healthy individuals to measure MDA.
Samples were dried at room temperature for 3 to 4
h, and then stored —20 °C until analysis. From the
MPS patients, samples were obtained before enzyme
replacement therapy (ERT) while assessing vascular
access. For the control group, samples were taken
before the routine test analysis.

Determination of the Antioxidant Status

FC and PC were studied as antioxidative markers
via tandem mass spectroscopy. A Waters Micromass
Quattro Ultima (Waters, Milford, MA) tandem
guadrupole MS/MS system equipped with an
electrospray ion source (ESI) operating in positive
mode was used for the analysis. The multiple reaction
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monitoring (MRM) mode was used to scan for specific
mass ion intensities. lons at m/z 85 produced by
fragmentation were monitored. Concentrations
of acylcarnitines (PC and FC) were measured by
integrating the peak area and fitting with calibration
curves using QuanLynx software (Waters, Version
4.1) CV of FC and PC were 17,19%, recovery 92 %
(29).

Determination of MDA

The MDA levels were measured in plasma by the
reaction of thiobarbutiric acid with colorimetric
detection (Shimadzu UV-1601 Japan). Plasma
samples were precipitated with trichloroacetic acid
and mixed reactive thiobarbutiric acid. The mixture
was incubated in a 95 °C water bath for 60 minutes,
then rapidly cooled under water. The red complex
formed was extracted in n-butanol. Absorbance
was measured at 532 nm. As an external standard,
tetramethoxy-propane was used, and the lipid
peroxide level was expressed as nmol/ml MDA (20).

Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics for Windows 22.0 (IBM Corp., Armonk, NY,
USA). The variables were investigated using visual
(histogram, probability plots) and analytical methods
with the Kolmogrov-Smirnov and Shapiro-Wilk tests
to determine whether they were normally distributed
or not. Descriptive analyses were presented as the
mean and standard deviation (SD) for the normally
distributed variables. MDA, PC, FC, and body mass
index (BMI) were distributed normally, and the
student t-test was used to compare these parameters
between the MPS patients and control group. p
< 0.05 was considered statistically significant.
While investigating the associations between the
non-normally distributed variables, the correlation
coefficient and its significance were calculated using
theSpearman correlation coefficient test.

Results

Individuals Included in the Study
There were 27 MPS patients who fell under different
subtypes (Table 1)

Among them 12 patients were females and 15
patients were males. The ages of the MPS patients
ranged between 4,1 and 9,5 years old (Mean *
Standart deviation were 5,94+ 1,85). Among fifteen
patients with ERT treated, 7 patients were female and
8 patients were male. The ages were 5,96+2,06 year
(meanzstandard deviation). There were 5 females
and 7 males in the ERT-untreated group. The ages
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were 5,93+1,93 year (meanzstandard deviation).

The healthy individuals were 11 females and 13
males whose ages were between 1 and 9,2 years old
(Mean £ Standart deviation were 6,26+ 2,12). There
was no significant differences between ages (p=0,57
BMI were calculated and found that there was no
significant differences between two groups (p=0,07).

Demographic features of the patients and individuals
were shown in Table I.

Comparison of the MDA and Carnitine Levels
Between the MPS Patients and the Control Group
To reveal the antioxidant status of the MPS patients
and control group, it was found that the FC levels
were decreased in the MPS patients. In the control
group, the FC levels were higher than those in the
MPS patients and there was statistical significance
between the groups in terms of the FC (p < 0.05)
(Table II).

Antioxidant status was then evaluated using PC,
which plays major role in the antiinflammatory
process. It was observed that the PC levels were
lower in the MPS patients than those in the control
group. When the PC levels were compared within the
groups, significantly decreased levels were found in
the MPS patients (p < 0.05). (Table ).

The MDA levels were studied to evaluate the
oxidative status of the MPS patients. MDA levels were

PC and FC Are New Antioxidative Markers in MPS

increased in the MPS patients, and as expected. In
the control group, the MDA levels were much lower
than those in the MPS patients. When the levels were
compared, the differences between the groups were
significant (p < 0.05) (Table II).

Comparison of the MDA And Carnitine Levels
Between The ERT-Treated And Untreated Groups
In the ERT-treated patients, the FC levels were higher
than those in the untreated group and no significance
was found between the groups (p>0.05) (Table III).

PC levels were much higher in the ERT-treated group
than in the untreated group. However, there was no
significant difference between the groups (p>0.05)
(Table 111).

Although the MDA levels were decreased in the ERT-
treated group and increased in the untreated group,
no significant differences were observed between the
groups (p>0.05) (Table III).

Correlation of MDA and Carnitine Levels Between
MPS and the Control Group

When the MDA and FC were correlated in whole
participants, it was found that there was no correlation
between groups (p>0.05). It was noteworthy that PC
had an inversely significant correlation with MDA (p <
0.05). Beside, for each group within itself, we could
not find any correlation with FC, PC and MDA in MPS
group in control group (p>0.05) (Table V).

The demographic features of the individuals

Groups Number Age (years) Gender BMI (kg/m2)
. Male:15
MPS patients 27 4,1-9,5 Female 12 21-24,8
ERT treated group 2
MPS | >
MPS I Male: 8
MPS IV 3 4.5-8,7 Female:7
MPS VI 1
MPS VII
ERT untreated group
1 Male:7
MPS I 2,7-9,5 .
MPS Il 2 Female:5
MPS IV
Healthy individuals 24 1-9,2 NS 21,8-23.8
Female:11

MPS: Mucopolysaccaridosis, BMI: Body mass index
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The laboratory evaluation of the individuals included in the study

Groups MPS patients Healty individuals p values*?
Cyiem = En) 33,29+ 10,14 39,48+9,44 0,029
pmol/L

C3(mean * SD) pmol/L 1,02+0,80 2,05+89 0,000
MDA(mean + SD) 7,45+2,61 3,7840,75 0,000
nmol/ml

MPS: mucopolysaccaridosis, CO: Free carnitine, C3: Propionyl carnitine, MDA: malondialdehyde, SD: standart deviation,
* p 0,05 was significant a: Independent Samples t Test

The comparison of free carnitine and propionylcarnitine in ERT treated and untreated

patients
Groups ERT-treated MPS patients ERT-untreated p values*?
CO (mean  SD) 33.63 + 10.57 32.86 + 10.01 0.54
pmol/L
C3 (mean * SD) 1.25+0.95 0.75 + 0.46 0.21
pmol/L
MDA(mean * SD) nmol/ml 7.08 +2.17 7.92 +3.10 0.94

MPS: mucopolysaccaridosis, CO: Free carnitine, C3: Propionyl carnitine, MDA: malondialdehyde,
SD: standart deviation, * p <0,05 was significant a: Independent Samples t Test

Correlation of free carnitine and propionyl carnitine with MDA

Groups Antioxidant biomarkers Oxidant biomarker n r p*
Free carnitine MDA 51 -0.249 0.078
In all groups
Propionyl carnitine MDA 51 —0.485 0.001
Free carnitine MDA 27 -0,062 0,758
MP ien . "
S patients Propionyl carnitine MDA 27 -0,003 0,89
Free carnitine MDA 24 -0,14 0,50
Healty individuals - -
Propionyl carnitine MDA 24 -0,47 0,83

n: Number, MDA: Malondialdehyde, * Spearman rho Correlation Test, * p <0,05 was significant

Discussion

damage to lipids. Although the exact mechanism of
increased oxidative stress and inflammatory pathway

The most important finding of this study was lower is not yet known, it is well known that lysosomes
levels of PC and FC and higher levels of MDA in are very susceptible to any oxidative stress.
MPS patients, which might strongly suggest oxidative After exposure to any oxidative events or agents,
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antioxidative defenses attempt to reestablish the
oxidant/antioxidant hemostasis; however, if reactive
species begin to increase, the balance skips to the
oxidative side. The importance of this study was
that the measurement of PC and FC was a simple
and applicable method to screen MPS patients
with regards to oxidative stress. To our knowledge
no studies exist that have evaluated the oxidative
process via acylcarnitine analysis.

In some lysosomal storage diseases with a
neurodegenerative course, oxidative damage has
been studied. Pathological activation of neuronal cells
after lysosomal deposition might trigger the release
of oxidative and proinflammatory molecules. Several
studies of some lysosomal storage diseases, such
as metachromatic leukodistrophy, krabbe disease,
Niemann-Pick type C, MPS | and MPS 1lIB, and GM1
gangliosidosis have displayed oxidative cell damage
in the disease pathogenesis (21-29). Jeyakumar
et al. also showed that substrate reduction therapy
decreased glycosphingolipid storage in Sandhoff
mice by reducing microglial activation after oxidative
damage and inflammation (26). Jeyakumar et al.
showed that MDA levels were higher in the brains
of Sandhoff mice due to induced oxidative damage
resulting from lysosomal storage (26). Herein, it was
verified that in MPS patients, MDA levels were higher
than those in the healthy control group, suggesting
that the patients had undergone an oxidative
process and lipid peroxidation, indicating the same
pathophysiology of other lysosomal storage diseases.

In an animal model of MPS |, superoxide dismutase
and catalase activity were increased in the cerebellum,
lungs, diaphragm, liver, and kidneys of MPS | mice
(2). Filippon et al. suggested that in MPS Il patients
treated with ERT had lower levels of MDA than those
of the untreated patients. They found that MDA was
positively correlated with DNA damage and ERT
was protective against oxidation (27). In this study,
although MDA levels decreased in the ERT-treated
group when compared with the untreated group,
there was found no statistically significant difference
between two groups. It could not support the previous
studies. It might be attributed to the limited number of
patients.

The antioxidative profile of PC has been evaluated
in patients with chronic renal insufficiency and type 2
diabetes (28,29). The effective antioxidant activity of
PC has been shown on the endothelial functions via
MDA, 4-hydroxynonenal, and the nitrite/nitrate ratio.
To date, there have been no studies evaluating the
antioxidative properties of PC and FC in MPS patients.
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In this study, it was suggested that MPS patients had
low levels of PC and FC when compared with healthy
subjects, which was supported by the fact that GAG
accumulation had already started the inflammatory
processes. PC levels were inversely correlated with
MDA levels as PC had antiinflammatory functions
which could be an indicator that PC had antioxidative
properties. This might have been due to its propionate
structure. There were 15 ERT-treated patients and 12
untreated patients in this study. The ERT-treated and
untreated patients were compared to determine if the
PC and FC levels were different between the groups.
The FC and PC levels were higher in the ERT-
treated group, while the MDA levels were lower when
compared with the untreated group although we could
not find any significance. These data might suggest
that the accumulation of GAGs could induce the
inflammatory pathway and oxidative process in MPS.
Oxidative stress, which began with GAG deposition,
might be prevented or reversed using ERT in MPS
patients but due to limited number of patients, it could
not find any significance results.

A limitation of this study was that it was performed
on a small group of MPS patients. Studies with a
larger group of subjects would be useful to evaluate
the antioxidative properties of PC and FC. It might
be beneficial to provide patients with antioxidant
supplementation in addition to ERT to decrease
inflammatory and oxidative processes.

Conclusion

In summary, oxidative parameters like MDA and
antioxidant parameters, such as PC and FC, could
not be balanced, which could have been the result
of oxidative damage in MPS patients. Fluctuations
in the FC and PC levels were evaluated for the first
time herein, and it could be suggested that PC and
FC levels might be used as a simple and applicable
antioxidative biomarker in MPS patients, and they
might show the effect of ERT on MPS patients.
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Oz

Amac

Polisitemia vera (PV) miyeloid hicrelerin klonal proli-
ferasyonu ile karakterize klonal bir hastaliktir. Janus
tirozin kinaz 2 (JAK2) geni V617F mutasyonunun has-
taligin molekiler patogenezinin temelini olusturdugu
gOsterilmistir. Bu calismada PV’'li hastalarda JAK2
V617F mutasyon sikligi ve hematolojik parametreler
ile arasindaki iliskinin incelenmesi amaclanmistir.

Gere¢ ve Yontem

Bu retrospektif kohort ¢alismasina BCR-ABL negatif
PV tanil 18'i kadin, 60" erkek olmak Uzere toplam 78
hasta dahil edildi. Hastalara ait poliklinik dosyalari in-
celenerek demografik dzellikler, laboratuvar bulgulari
ve JAK2 V617F mutasyon analiz sonuclari kaydedil-
di. JAK2 V617F mutasyon analizleri Real-Time PCR
yontemi ile yapildi.

Bulgular

Calismaya dahil edilen 78 PV hastasinin 21'inde
(%26,9) JAK2 V617F mutasyonu saptandi. Mutasyon
varligi ve cinsiyet arasinda fark saptanmadi (p>0.05).
Mutasyon pozitifligine goére yapilan gruplandirmada
JAK2 V617F mutasyonu taslyan hastalarda yas, RBC,

RDW ve PLT seviyeleri agisindan anlamli derece-
de yuksek saptanirken (sirasiyla, p=0,000; p=0,030;
p=0,028; p=0,029), serum demir dizeyi acisindan
anlamli derecede dusuk saptand! (p=0,036) . WBC,
HB ve HCT seviyeleri her iki grupta benzerdi (p>0,05).

Sonug

Mutasyonun prognostik degerini ve klinik ve laboratu-
var degiskenleriyle iliskisini gdstermek icin daha kap-
samli prospektif calismalara ihtiyac vardir.

Anahtar Kelimeler: Miyeloproliferatif bozukluklar,
Polisitemia vera, JAK2 V617F

Abstract

Objective

Polycythemia vera (PV) is a clonal disease
characterized by clonal proliferation of myeloid cells.
It has been shown that the Janus tyrosine kinase 2
(JAK2) gene V617F mutation forms the basis of the
molecular pathogenesis of the disease. In this study,
it was aimed to examine the relationship between
JAK2 V617F mutation frequency and hematological
parameters in patients with PV.
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Material and Methods

A total of 78 patients, 18 female and 60 male, with
PV were included in this retrospective cohort study.
Demographic characteristics, laboratory findings and
JAK2 V617F mutation analysis results were recorded
by examining the outpatient clinic files of the patients.
JAK2 V617F mutation analyzes were performed by
Real-Time PCR method.

Results

JAK2 V617F mutation was detected in 21 (26.9%)
of 78 PV patients included in the study. There was
no difference between the presence of mutation and
gender (p>0.05). In the grouping made according to
mutation positivity, while age, RBC, RDW and PLT

Giris

Kronik miyeloproliferatif hastaliklar (KMPH), kemik
iliginde bir veya daha fazla miyeloid hiicre soyunun
¢cogalmasi ve periferik kanda artan sayida olgun ve
olgunlasmamis hicre ile karakterize klonal hema-
topoietik kok hicre bozukluklandir (1). Philadelphi-
a-negatif (BCR-ABL negatif) olan bu miyeloproliferatif
bozukluklara dahil olan G¢ ana hastalik; polisitemia
vera (PV), esansiyel trombositoz (ET) ve primer miye-
lofibrozdur (PMF). Bu hastalarda, Janus tirozin kinaz
2 (JAK2) geninin 14. ekzonunda, JH2 psddokinaz do-
maininde 617. pozisyonda (JAK2 V617F) valin ile fe-
nilalanin aminoasitlerinin degisiminden olusan tekrar-
layan bir mutasyon bulunmaktadir (2). Bu mutasyon
PV'li hastalarin yaklasik %95’'inde ve ET ve PMF'lu
hastalarin yaklasik %50'sinde bulunmaktadir (3, 4).

Polisitemi vera (PV), eritrosit kitlesinde artis ile ka-
rakterize, trombosit ve granulositlerin asiri Gretiminin
eslik ettigi malign bir koék hiicre hastaligidir (5, 6). Et-
yolojisi tam olarak bilinmemekle birlikte bazi genetik
bozukluklar Gizerinde durulmaktadir. Yapilan ¢alisma-
larda, JAK2 genindeki V617F mutasyonunun, hiicre
blylmesi ve farklilasmasini diizenleyen janus kinaz
sinyal verici ve transkripsiyon (JAK-STAT) yolaginin
kontrolsliz aktivasyonuna neden oldugu ortaya koyul-
mustur (7). Bu yolagin aktivasyonuyla, PV progenitor
hicrelerinin asiri duyarhlik gosterdigi sitokinlere ma-
ruz kalarak tirozin fosforilasyon aktivitesine yol actigi
gOsterilmistir (5, 8). JAK2 V617F mutasyonu PV ve
eritroid progenitdr hucreleri hicreleri Uzerindeki et-
kisi nedeniyle mikemmel bir hastalik belirtecidir. Bu
nedenle, hastaliin ilerlemesi, tedavisi ve yeni kemo-
terapotiklerin gelisimi, klonal granulositlerdeki mutant
JAK2 alelinin oranindaki degisiklikler takip edilerek
kolaylkla degerlendirilebilmektedir (9).
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levels were found to be significantly higher in patients
with JAK2 V617F mutation (respectively, p=0.000;
p=0.030; p=0.028; p=0.029), serum iron level was
found to be significantly lower. (p=0.036). WBC, HB
and HCT levels were similar in both groups (p>0.05).

Conclusion

More comprehensive prospective studies are needed
to demonstrate the prognostic value of the mutation
and its relationship with clinical and laboratory
variables.

Keywords: Myeloproliferative  disorders,
cythemia vera, JAK2 V617F

Poly-

Calismamizda BCR-ABL negatif PV'li Turk hastalar-
da JAK2-V617F mutasyonunun sikligini belirlemek ve
bu hastalarin JAK2-V617F mutasyonu ile hematolojik
parametreleri arasindaki iliskiyi analiz etmek amac-
lanmistir.

Gerec ve Yontem

Calisma Grubu

Arastirma protokoll Helsinki Bildirgesi'ne uygun ola-
rak olusturulmus bu calisma, Suleyman Demirel Uni-
versitesi Tip Fakultesi Klinik Arastirmalar Etik Kurulu
tarafindan onaylanmistir (27.05.2021 tarihli ve 209
karar numarali). Stleyman Demirel Universitesi Tip
Fakuiltesi Hastanesi Tibbi Genetik poliklinigine Ocak
2017 ile Haziran 2021 tarihleri arasinda, polisitemia
vera endikasyonu ve JAK2 V617F mutasyonu test
istemi ile basvuran 18'i kadin, 60’1 erkek olmak Uze-
re toplam 78 hasta calismaya dahil edilmistir. TUm
hastalardan yazili bilgilendirilmis onam alinmistir. He-
matoloji polikliniginde klinik parametreler, laboratuvar
bulgular ve genetik test sonuclari ile birlikte degerlen-
dirilerek polisitemia vera tanisi alan bu hastalarin dos-
yalari retrospektif olarak incelendi. Bu verilere gore;
JAK2 V617F mutasyon sikligi hesaplandi ve JAK2
V617F+ ve JAK2 V617F- PV'll hastalar arasinda yas,
cinsiyet, WBC, RBC, HB, HCT, RDW, PLT, demir, de-
mir baglama kapasitesi (DBK), ferritin degerleri karsi-
lastiriidi.

DNA izolasyonu ve Mutasyon Analizi

Hastalardan EDTAL tiplere 2 ml vendz kan alina-
rak spin kolon ydntemiyle (High pure PCR template
preparation, Roche Diagnostic, USA) Uretici talimati-
na uygun olarak DNA izolasyonu yapildi. Elde edilen
DNA drnekleri mikrosantrufij tiiplere alinarak ¢alisma
yapilana kadar -20°C buzdolabinda saklandi. Mutas-



yon tespiti i¢in, DNA drnekleri buzdolabindan alinarak
¢Ozduruldi ve kisa spin atildi. Mutasyona ugramis
alelleri ayirt etmek icin, alel spesifik oligonikleotid
(ASO) RT-PCR teknigi kullanildi. Primer problari,
mutant (FAM), endojen (VIC) kontrole spesifik primer
prob (TagMan) setlerini icerir. PCR bileseni olarak, 2X
master miks, mutasyon primer prob miks, ddH,O, po-
zitif kontrol kullanildi. Hazirlanan karisim esit sekilde
kuyucuklara paylastiriidiktan sonra 3 pl hasta DNA'sI
eklendi. RT-PCR analizi, Rotor-Gene Q (Qiagen,
Hilden, Germany) ile Uretici talimatina uygun olarak
gergeklestirildi. Real-time PCR basamaklart; ilk dena-
tirasyon (95°C’de 15 dk) ardindan, 40 déngli amp-
lifikasyon (95°C’'de 15 dk, 60°C’'de 40 dk) seklinde
uygulandi. Kosum sonucunda olusan amplifikasyon
profilleri degerlendirildi. Sadece endojen kontrolde
amplifikasyon piki olusmus ise JAK2 V617F negatif,
hem endojen kontrol hem hastada amplifikasyon piki
olusmus ise JAK2 V617F pozitif olarak degerlendirildi.

istatistiksel Analiz

Istatistiksel analizler SPSS 22.0 (SPSS Inc, Chicago,
IL, USA) programi kullanilarak yapildi. Laboratuvar
bulgularinin karsilastiriimasinda normal dagilan su-
rekli degiskenler t-test ile, kategorik degiskenler ki-ka-
re testi testi ile degerlendirildi.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Bulgular

Calismamizda, 78 PV hastasinda JAK2 V617F mu-
tasyon sikligi ve JAK2 V617F pozitifligi laboratuvar
bulgulari ile karsilastirildi. Hastalara ait demografik
ozellikler ve laboratuvar bulgulari Tablo 1.'de verilmis-
tir. Calismaya dabhil edilen 78 hastanin 18’ (%23,1)
kadin, 60’1 (%76,9) erkekti. Vakalarin yas ortalama-
lari 48,44+21,06 idi. Ortalama (+SS) WBC, RBC, HB,
HCT, RDW, PLT, Demir, DBK, Ferritin degerleri Tablo
1'de gosterilmistir. JAK2 V617F mutasyonu tim has-
talarin 21'inde (%26,9) pozitif iken, 57’sinde (%73,1)
negatif olarak saptanmistir.

JAK2 V617F mutasyonu pozitif ve negatif olanlarda
yas, cinsiyet, WBC, RBC, HB, HCT, RDW, PLT, De-
mir, DBK ve Ferritin dizeyleri karsilastiriidi (Tablo 2).
JAK2 V617F mutasyonunu tasilyanlar 60 yas tstiinde
daha fazlaydi (p<0.05). JAK2 V617F mutasyonunu
tasiyanlarda cinsiyet acisindan fark saptanmadi. iki
grup arasinda serum WBC, HB, HCT ve ferritin du-
zeyleri arasinda fark yoktu. JAK2 V617F mutasyonu
pozitif olanlarda, negatif olanlara kiyasla serum RBC,
RDW ve PLT dizeyleri anlamh derecede daha yik-
sekti (sirasiyla; p=0,030; p=0,028; p=0,029), serum
demir diizeyi ise anlamli derecede dusuktt (p=0,036).

Polisitemia vera hastalarinin demografik ve hematolojik 6zellikleri

Ozellik PV (N=78)
Yas, ortalama (yil) 48,44+21,06
Cinsiyet

K 18(%23,1)
E 60 (%76,9)
WBC 10,16+11,35
RBC Bl 57
HB 15,5+2,72
HCT 46,1+7,7
RDW 15,45+3,1
PLT 287,9+163,8
Demir 80,5+49,4
DBK 277,1£84,5
Ferritin 124,8+213,5
JAK2 V617F

Pozitif 21 (%26,9)
Negatif 57 (%73,1)

E: Erkek; K: Kadin; WBC: Lokosit sayisi; RBC: Eritrosit sayisi; HB: Hemoglobin; HCT: Hematokrit; RDW: Eritrosit dagihm genis-
ligi; PLT: Platelet sayisi; DBK: Demir baglama kapasitesi. Ortalama degerler +SS olarak verilmistir.
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Polisitemia Vera ve JAK2 VB17F Mutasyonu

JAK2-V617F mutasyonuna gore hastalarin demografik ve hematolojik 6zellikleri

- JAK2 V617F(+) JAK2 V617F (-) .
o2l N=21 (%26,9 ) N=57 (%73,1) P
Yas

<60 8(%38,1) 47(%82,5) 0.000*
>60 13(%61,9) 10 (%17,5) ’
Cinsiyet

K 7(%33,3) 11(%19,3) 0.230
E 14(%66,7) 46(%80,7) :
WBC (1073/pL) 10,345,9 10,1+12,8 0,955
RBC (1076/pL) 5,6£0,9 4,9+1,7 0,030*
HB (g/dL) 15,442,9 15,5¢2,7 0,876
HCT (%) 46,8£8,2 45,8+7,6 0,648
RDW (%) 16,743,7 14,9+2,8 0,028*
PLT (1073/pL) 354,04+246,9 263,5+113,5 0,029*
Demir (pg/dl) 59,9+38,4 88,5+51,2 0,036*
DBK (pg/dl) 309,9+74,6 265+85,4 0,060
Ferritin (ng/mL) 131,7+285,1 122,2+182,7 0,874

E: Erkek; K: Kadin; WBC: Lokosit sayisi; RBC: Eritrosit sayisi; HB: Hemoglobin; HCT: Hematokrit; RDW: Eritrosit dagilim
genisligi; PLT: Platelet sayisi; DBK: Demir baglama kapasitesi. Ortalama degerler +SS olarak verilmistir. *p<0.05 anlamli kabul

edilmistir.

Tartisma

Literatirde PV’li hastalarin yaklasik %95’'inin JAK2
geni V617F mutasyonu tasidigi gosterilmistir (3, 4).
Bu nedenle JAK2 V617F mutasyonu BCR-ABL nega-
tif PV icin genetik bir tani kriteri olarak kabul edilmek-
tedir (10). Bu calismada BCR-ABL negatif PV hasta-
larinin JAK2 V617F mutasyon sikhgi ve laboratuvar
bulgulari ile iligkisi arastiriimistir.

Calismamizda PV’ hastalarin %26,9'unda JAK2
V617F mutasyonu pozitif saptanirken, Zhang ve ark.
(11) 28 PV hastasinin 23’Unde (%82,1), Shen ve ark.
35 PV hastasinin 35’inde (%100), Kralovics ve ark,
(3) 128 PV hastasinin 83'Unde (%65), Karkucak ve
ark. (12) 70 PV hastasinin 56’sinda (%80), Jones ve
ark. (1) 72 PV hastasinin 58’'inde (%81), Jelinek ve
ark. 29 PV hastasinin 25’inde (%86) pozitiflik saptan-
mistir. Bildirilen oranlardaki farklliklar érneklem bi-
yuklagu, hastaligin olusmasindaki klinik varyasyonlar,
toplumlarin cevresel ve genetik farkhliklaryla acikla-
nabilir. Ayrica ¢alisilan yontemlerin farklihgi, tanisal
kesinlik, tetkik duyarlihgindaki farkliliklardan da kay-
naklanabilir.
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Kadin ve erkek hastalarimiz arasinda JAK2 V617F
mutasyon varligi agisindan fark bulunmamistir. Lite-
ratirde cinsiyet ile JAK2 V617F mutasyonu arasinda
bir iliski saptanmamistir (13).

Yaptigimiz calismada, JAK2 V617F mutasyonunun
tam kan sayimi parametreleri ile iliskisini de arastirdik.
Mutasyon pozitifligine gére yaptigimiz gruplandirma-
da JAK2 V617F mutasyonu tasiyan hastalarda yas,
RBC, RDW ve PLT seviyeleri acisindan anlamli yuk-
seklik saptadik. Ek olarak, WBC, HB ve HCT seviyele-
ri her iki grupta benzerdi. Yapilan ¢alismalarda JAK2
V617 mutasyonunun 6zellikle ileri yaslarda goruldigi
gosterilmistir (12, 14). Unal ve ark. (15) calismamizla
uyumlu olarak JAK2 V617F mutasyonu pozitif ¢cikan
grupta negatif olanlara kiyasla yas, RDW ve platelet
seviyelerini anlamh yukseklik saptamislardir. Poopak
ve ark., (16) PV'li hasta grubunda JAK2 V617F mu-
tasyonu tasiyanlarda WBC sayisini anlamli derecede
yiiksek bulmuslardir. ilhan ve ark (14), idiopatik mi-
yelofibrozis hastalarinda JAK2 V617F mutasyonu ta-
siyanlarin platelet seviyelerini daha yuksek bulurken,
bir baska calismada mutasyonu tasiyanlarda anlamli
derecede daha dusuk bulunmustur (12). Singdong



ve ark. (17) JAK2 V617F mutasyonlu hastalarda HB,
WBC seviyelerini yuksek, platelet seviyelerini dusuk
bulmuslardir. PV’'da eritrosit yapiminin artmasina
bagl demirin transferi ile ferritin diizeylerinin dismesi
ve demir eksikligi olusabilmektedir (18). Calismamiz-
da, JAK2 V617F mutasyonu tasiyan hastalarda yuk-
sek serum demir diizeyleri ve yiuksek DBK duzeyleri
saptamistir. Unal ve ark, (15) calismamizla uyumlu
olarak mutasyon tasiyan grupta dusuk demir, yiksek
DBK seviyeleri bulmuslardir. Bu sonuclar, hastalik si-
niflandirmasi ve prognozu i¢cin JAK2 mutasyonlarinin
tespitinin klinik Gnemini gdstermigtir.

Sonug

Sonug¢ olarak, BCR-ABL negatif PV hastalarinda
JAK2 V617F mutasyonu pozitiflik orani daha énce bil-
dirilen oranlara goére daha diusutk bulundu. Bu farkli
sonucun, test yontemlerinin ve duyarlilik oranlarinin
farkhiligina bagl olarak mutant alel yiki disik olan
hastalarin gozden kacabilmesine neden olmasi ola-
bilir. Ayrica 6érneklem buyukliga, hastahgin olusma-
sindaki klinik varyasyonlar, populasyon farkliliklari da
soylenebilir. Gelecekte, tek bir tahlilde genis multigen
kapsamina izin veren hedeflenen yeni nesil dizileme
yontemiyle alel frekansina dayali olarak mutant yikin
saptanmas! saglanabilecektir. Mutasyonun prognos-
tik degerini ve klinik ve laboratuvar degiskenleriyle
iliskisini géstermek icin daha kapsamli prospektif ca-
lismalara ihtiyac vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onay!

Arastirma protokolt Helsinki Bildirgesi'ne uygun ola-
rak olusturulmustur. Etik kurul onay! Stleyman Demi-
rel Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik
Kurulundan alinmistir (Tarih: 27.05.2021, Karar No:
209)

Bilgilendirilmis Onam
Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazil izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gltmeyen
sektorlerdeki finansman kuruluglarindan herhangi bir
finansal destek almamistir.
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Oz

Amac

Kranyovertebral bileskede (KVB) bircok farkl patolo-
ji gorulebilmektedir. En sik menengiom olmak Uzere,
schwannom, ependimom, hemanjioblastom bu bolge-
de yerlesen kemik disi kaynakli benign lezyonlardir.
Bu calismada, klinigimize basvuran kranyovertebral
bileskede kemik disi kaynakl lezyonu olup, vertebral
artere hakim olabilmek ve stabilizasyonun korunabil-
mesi i¢in posterior yaklasim yapilan ve enstriiman
kullaniimayan hastalarin degerlendiriimesi amaglan-
mistir.

Gerec¢ ve Yontem

Suleyman Demirel Universitesi Norosirurji klinigine
2020 yilinda basvuran ve opere edilen 3 hastanin ve-
rileri degerlendirildi. Hastalarin 2'si erkek, 1'i kadin ve
yas ortalamalari 47 idi (37-66). Posterior yaklasimla
hemilaminektomi sonrasi intraoperatif néromonitor
kullanilarak mikrocerrahi ile intradural lezyonlar ¢ika-
ridi.

Bulgular

iki hastada patolojik tani schwannom, bir hastada
ise menengiom olarak rapor edildi. Hastalarda pos-
toperatif dénemde norolojik defisit gelismedi. Her 3
vakada da baslangic motor evoked potansiyel (MEP)
degerlerine gore kapanis MEP degerlerinde diizelme
g6zlendi (%4,3; %6,7; %9,4 dizelme).

Sonug

Bu bolge lezyonlarina anterior ve posteriordan farkli
sekillerde yaklasimlar bildirilmistir. Cerrahi teknikler
degerlendirilirken mimkin olan en genis ve en gi-
venli timor rezeksiyonu yapabilmek oncelikli amag
olmalidir. Stabilitenin korundugu dorsal yerlesimli lez-
yonlarda enstrimansiz posterior yaklasim tercih edi-
lebilir.

Anahtar Kelimeler: Kemik disi, Kranyovertebral bi-
leske, Posterior yaklasim, Menengiom, Schwannom

Abstract

Objective

Various pathologies can be seen in craniovertebral
junction. Menengiomas, the most frequent, and
schwannoma, ependimoma, hemangioblastoma are
the benign extra-osseous lesions localized in this
region. In this study, we aimed to evaluate the patients
admitted to our clinic with an extra-osseous lesion in
craniovertebral junction, and operated via posterior
approach to dominate vertebral artery and preserve
stabilisation, without an instrument.

Material and Methods

The data of 3 patients, admitted and operated in
the neurosurgery department of Suleyman Demirel
University, were evaluated. Two of the patients
were male, and one of them was female, and the
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mean age was 47 (37-66). Microsurgical intradural
lesion excision was done with posterior approach
via using intraoperative neuromonitoring after
hemilaminectomy.

Results

The pathological diagnosis was schwannoma in 2
patients and meningioma in 1 patient. No neurological
deficit was observed in the patients during postoperative
period. Improvement was observed in closure motor
evoked potansiyel (MEP) values (4.3%; 6.7%; 9.4%
improvement) compared with initial values in all patients.

Giris

Primer spinal timorler tim santral sinir sistemi (SSS)
tumorlerinin %2-4'Gn0 olusturmaktadir (1). Sinir kilifi
tumorleri tum spinal kord timorlerinin %30 kadarini
olustururken, bas boyun bdlgesi yerlesimli schwan-
nomalarin orani %10 olarak bildirilmistir (2). Foramen
magnum menengiomlarinin orani ise %21,8-3.2'dir,
bununla birlikte foramen magnum diizeyindeki benign
tumorlerin %70’ini olusturmaktadir (3-6).

Magnetik rezonans (MR) gorintileri incelendiginde
schwannomalar T1 agirlikli sekanslarda %75 oranin-
da izointens, T2 agirhkli sekanslarda %95 oraninda
hiperintens gorilken, kontrastli gorintilerde belirgin
ve dizenli kontrast tutulumu goésterirler (7,8). Schwan-
nomlar ile menengiomalar arasinda T1 sekansli calis-
malarda belirgin farkhliklar gérilmezken, T2 sekans-
larda menengiomalar izointens goéruntl vermektedir.
Yerlesim yerleri agisindan bakildiginda schwannom-
lar genellikle omuriligin arka veya arka-yan kisminda
yerlesim gdsterirken menengiomalar 6n-yan kisimda
yerlesim gdstermektedir (9).

Tedavi edilemeyen lezyonlar olarak kabul edilen
bu bolge lezyonlari icin posterior servikal flizyonun
1927'de Foerster tarafindan tanimlanmasinin ardin-
dan bircok farkl teknik tanimlanmistir (10,11). Bu
bdlge lezyonlarina yaklasimda maksimum dekomp-
resyon yapilabilecek giris yerinin belirlenmesi oldukca
onemlidir. Dekompresyon ve stabilizasyon i¢in lezyo-
nun lokalizasyonuna gore anterior, poterior veya late-
ral yaklasim avantajlari ve dezavantajlari degerlendi-
rilerek karar verilmelidir.

Gerec ve Yontem
Bu calisma, Suleyman Demirel Universitesi Klinik

Arastirmalar Etik Kurulu tarafindan 25.02.2021 tarih
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Conclusion

Various approaches from anterior and posterior were
reported in this region lesions. Performing the most
possible extensive and reliable tumor resection should
be the initial aim during the evaluation of surgical
techniques. In the lesions localized dorsally posterior
approach without instrumentation can be preferred
with the protection of the stability.

Keywords: Extra-osseous, Craniovertebral junction,
Posterior approach, Menengioma, Schwannoma

ve 119 karar sayisl ile uygun bulunmus ve Helsinki
Deklarasyonuna uygun olarak yurutalmustdir.

KVB lezyonu nedeni ile Siileyman Demirel Universite-
si Norosirlrji klinigine 2020 yilinda basvuran ve opere
edilen 3 hasta sunuldu. Hastalarin 2'si erkek, 1'i kadin
ve yas ortalamalari 47 (37-66) idi.

Olgu 1. Siddetli bas dénmesi, ensede agri, kollarda
gligsuzlik sikayetleri ile klinigimize basvuran 38 ya-
sinda erkek hastanin yapilan servikal MR tetkikinde
atlantoaksiyel eklem diizeyinde sol yarida ve sol no-
ral foramen ile iliskili oldugu distnulen, spinal ka-
nali sol yari lateralden daraltan ve spinal kordu sag
tarafa dogru deplase eden, transvers g¢aplari 20x11
mm olarak 6l¢tlen, kontrastli serilerde periferal ka-
lin duzensiz sekilli kontrastlanmasi izlenen noddler
kitle lezyonu gortlerek cerrahi planlandi (Resim 1
A-D). Norolojik muayenede derin tendon refleksle-
rinde (DTR) artis olan hastanin modifiye McCormick
skalasi 1 (Bknz: Tablo 1) olarak degerlendirildi. Sol

Modifiye Mc Cormick Skala Aciklamasi

I | Norolojik olarak intakt, normal yirtyebilir,
minimal disestezi

Il | Cok hafif motor veya duyu defisiti olmakla
beraber fonksiyonel bagimsizlik

lll | Orta derecede defisit, sinirli fonksiyon,
ancak yardimla fonksiyonel bagimsizlik

IV | Agir motor veya duyu defisiti, fonksiyonlar
tamamen sinirli, hasta bagimli halde




C1-2 hemilaminektomi sonrasi néromonitor esliginde
mikrocerrahi ile intradural C1 sinir koku ile baglantih
kapsulli sert kitle gross total ¢ikarildi.

Resim 1

Preoperatif kontrastl sagital (A) ve kontrastli aksiyel
(B), T2 aksiyel(C ), postoperatif T2 aksiyel (D) kesit
MR gorintileri

Olgu 2. Bir yil dnce C2 duzeyinde kitle tanisi alan ve
baska bir merkezde takip edilen 37 yasinda erkek
hasta, boyun ve kollarda agr sikayetlerinde artma
olmasi nedeni ile klinigimize degerlendirilerek cerra-
hi planlandi. Norolojik muayenede; DTR’lerinde artis
olan hastanin modifiye McCormick skalasi 1 olarak
degerlendirildi. Yapilan servikal MR tetkikinde; C2
vertebra duzeyinde dural kese icerisinde ekstraaksi-
yel yerlesimli 25 mm boyutunda T2 hiper T1 hipoin-
tens post kontrast goruntilerde cevresel kontrastla-
nan kitle lezyonu izlenmis olup lezyonun spinal kordu
sag posteriordan sola deplase ettigi goruldiu (Resim 2
A-E). C2 sag hemilaminektominin ardindan intraope-

Resim 2

Preoperatif T2 sagital (A), T2 aksiyel (B), kontrastli
aksiyel (C); postoperatif T2 sagital (D), T2 aksiyel (E)
kesit MR goruntuleri
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ratif ndromonitor esliginde mikrocerrahi ile intradural
ekstramedauller kistik icerikli kitle total olarak ¢ikarildi.

Olgu 3. Boyun agrisi, yurirken dengesizlik, kulaklar-
da cinlama sikayeti ile basvurdugu dis merkezde kit-
le lezyonu tespit edilerek klinigimize yonlendirilen 66
yasindaki bayan hastaya cerrahi planlandi. Norolojik
muayenesinde; DTR’lerde artis, Tandem yirlyisil
beceriksiz olan hasta McCormick skalasi 2 olarak de-
gerlendirildi. Yapilan kontrastli servikal MR tetkikinde;
foramen magnum diizeyinde beyin sapi sag anterior
lateraline yerlesmis, hafif kontrastlanma artisiI goste-
ren kitle oldugu goruldiu (Resim 3 A-C). Suboksipital
kraniektomi, C1 laminektomi sonrasi intraoperatif
néromonitoér esliinde mikrocerrahi ile sol vertebral
arter medialinden dura acilarak intradural ekstrame-
duller kitle gross total olarak ¢ikarildi.

Resim 3

Preoperatif T1 kontrath sagital kontrastli (A), T1 kon-
trastli aksiyel (B), postoperatif T1 kontrasth aksiyel
(C) kesit MR goruntuleri

Bulgular

Noromonitdr esliginde yapilan her 3 vakada da pero-
peratif stirecte baslangic MEP degerlerine gore kapa-
nis MEP degerlerinde diizelme gozlendi (%4,3; %6,7;
%9,4 dizelme). Histopatolojik degerlendirme sonucu
1. olgu kistik dejenere schwannom; 2. olgu seltler
schwannom; 3. olgu sekretuar menengiom (WHO
Grade 1) olarak rapor edildi. Postoperatif nérolojik
defisit olmayan hastalar sifa ile taburcu edildi.

Tartisma

Kranyovertebral bileskenin beyin sapi, kranyal sinir-
ler, vertebral arter veya dallari ile olan yakin iligkisi
nedeni ile bu boélge lezyonlarina yaklasim cok ciddi
sonuglar ortaya cikarabilmektedir. Bu nedenle dogru
yaklasimin secilmesi, anatomiye hakim olunmasi ve
cerrahi tecriibe ( yiksek mikrocerrahi beceri) oldukga
onemlidir.

LiteratUrde klinik seriler genellikle 5-6 hasta ile en faz-

la 185 hastayi icerdiginden (100 Uzeri hasta bildiren
sadece 3 merkez bildirilmistir), yaklasimlari ve sonuc-
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larini kiyaslamak ayrica sistematize etmek ¢ok mim-
kiin degildir (12).

Bu bolgeye far lateral, modifiye far lateral, extended
far lateral, extrem lateral, lateral, suboksipital, trans-
kondiler, transoral, transpetrosal gibi birgcok yaklasim
bildirilmistir (12). Her ne kadar posterior konvensiyo-
nel yaklasimlara karsin anterior transoral, anterolate-
ral transservikal, extrem lateral, far lateral, ve lateral
yaklasimlar savunulmus ve tercih edilmis olsa da pos-
terior yaklasimlarin asikar avantajlari s6z konusudur
(13,14). Anterior yerlesimli lezyonlar disinda bu yakla-
sim (suboksipital kraniektomi ve servikal laminektomi)
ile lezyona ulasimin hizli ve nispeten kolay olmasi
cerrahlarin tercih sebebi olabilmektedir (6,15-17).

Goel ve ark. anterior foramen magnum menengiom-
larinin ¢ogunun orta hat insizyonu ile geleneksel su-
boksipital yaklasim ile ¢ikarilabilecegini bildirmislerdir
(13). Biz de hastalarimiza prone pozisyonda posterior
orta hat hokey stick insizyon ile yaklagsmay! tercih et-
tik. Bu yaklasimi tercih etmemizin nedeni diger yakla-
simlar ile karsilastirildiginda, oksipital kemige, atlasin
arkina ve aksise daha kolay, hizli ve guvenli ulasim
saglayabilmek, bunun yanisira, atlas lateral kitlesinin
ve oksipital kondilin ¢ok drillenmemesi, hipoglossal
sinir, vertebral arterin hasarlanmamasi ve bu yapilara
daha kolay hakim olabilmek, ayrica spinal instabilite
olusturmamak idi. Néromonitor esliginde yapilan her
3 vakada da baslangi¢c MEP degerlerine gore kapanis
MEP degerlerinde dizelme go6zlenmesi bu yaklasi-
min etkili oldugunu gésteren énemli bir bulgudur.

Bunun yani sira 6zellikle C1 posterior arkinin tzerin-
de bulunan vertebral arterin horizontal V3 segmenti-
nin kolaylikla ortaya cikarilabilmesi, manipulasyonu
ve proksimal kontroliniin saglanabilmesi de bu yak-
lasimin en 6nemli avantajlarindan biridir. Daha lateral
ulasim saglanmasi gereken durumlarda tim yapilar
gorlebildigi icin gtvenli olarak oksipital kondil de al-
narak acilis genisletilebilmekte, ayrica transservikal,
transoral hatta lateral yaklasimlara gére daha genis
ve ¢ok derinlesmeden acilis saglanabilmektedir. Kon-
dilin kismi rezeksiyonu ile gorus agisinin genisledigi
gOsterilmis olsa da ameliyat stresinin uzamasi, ver-
tebral arter yaralanma riski, oksiput-C1 instabilitesinin
olusabilmesi nedeni ile tercih edilmeyebilir. Bunun ya-
nisira postreolateral yaklasim retrosigmoid yaklasim-
la kiyaslandiginda posterior fossada daha genis bir
ameliyat sahasi saglamaktadir (18).

Transoral yaklasildigi durumlarda BOS fistili, me-
nenjit, laterallere ulasimda zorlanma, postoperatif
instabilite riski artmaktadir (19,20). Ayni sekilde pos-
terior yaklasimlarda da kemik ve ligaman yapilardaki
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destriiksiyon instabiliteye neden olabilirken, cerrahi
sonrasi da instabilite ortaya ¢ikabilmektedir (21). Bol-
ge diziliminin bozuldugu durumlarda mutlaka flizyon
cerrahiye dahil edilmelidir. Posterior servikal eleman-
lardaki azalan mekanik glicl ve anatomik kararsizligi
desteklemek, multiplanar hareketin saglanmasi ve
stres giglerine direnmek amaciyla fuzyon planlana-
nabilir (22). Opere ettigimiz her ¢ olguda da herhangi
bir instabilite gelismedi. Anterior yerlesimli timorler-
de timore bagl nedenlerle (tumérin boyutu, invaziv
olmasi, extradural uzaniminin olmasi, vertebra arter
tutulumunun olmasi, araknoid kilifin olmamasi) mor-
biditeler gorilebilmektedir (12). Tumor rekirrensinin
Oonlenmesi icin radikal diseksiyon bu lezyonlar igin
onemlidir. Ancak Zbaren ve ark.,schwannomalar icin
sinir liflerini iceren total tm ¢ikarimi ile intrakapsuler
enakulasyon arasinda tumor rekirrensi agisindan
fark olmadigini bildirmislerdir (23). Menengiomlarda
debulking sonrasi tumor rezeksiyonu daha lateral bir
acidan yaklasima gerek kalmamasini saglamaktadir.
Ayrica bu yaklasim, lateral yaklasimla ¢ok mimkin
olmayan anterolateral, anterior foramen magnum ve
klival duranin direkt goriilmesine olanak saglayarak,
tutulan duranin rezeksiyonu ve koagulasyonunu ko-
laylastirmaktadir. Goel, bu yaklasim ile uygun olma-
yan acihmin neden olabilecegi inkomplet ¢ikarimin
s6z konusu olmadigi ancak, vertebral arter, dallari
veya kranyal sinirler ile iligkisi nedeni ile inkomplet
¢tkarim olabilecegini, ayrica bu yaklasim ile dura ve
katmanlarin kapatilmasinin daha guvenli ve kolay ol-
dugunu bildirmislerdir (13).

1990’lardan sonra, 6zellikle de son yillarda morbidi-
te ve mortalitedeki azalma, teknolojik ilerlemeler ile
daha iyi mikroskoplarin, gelismis real-time anjiografi-
nin, agili endoskoplarin ve ndronavigasyonun kullani-
mi ile anatomiye daha hakim olabilmemizden kaynak-
lanmaktadir (24).

Sonug

Kaynamama, pstdoartroz, enfeksiyon ve beyin omu-
rilik sivisi fistalt gibi 6nemli komplikasyonlardan ka-
¢inmak, morbidite oranini azaltmak icin dikkatli pre-
operatif hazirlk ile birlikte cerrahi tekniklerin dikkatli
irdelenmesi ve daha genis glvenli tumdor rezeksiyo-
nu yapabilmek oOncelikle amaclanmalidir. Ozellikle
bu bdlge lezyonlarinda dokunun korunmasi yanisira
beyinsapi basisi ve 6demin azaltiimasi cerrahide ana
hedef olmalidir. Her ne kadar terk edilmis bir uygula-
nabilir teknik olarak gorilse de instabilitenin bozulma-
dig1 dorsal yerlesimli lezyonlarda enstriimansiz cerra-
hi tercih edilebilir.
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Oz

Amac

Stapes fiksasyonuna bagli otosklerozun neden oldu-
gu yanhs sensoérindral kayip, Carhart ¢centigi olarak bi-
linir. Bu calismanin amaci, kronik otitis media (KOM)
hastalarinda ameliyat 6ncesi ve sonrasi odyometri
sonuclarini karsilastirarak hava-kemik araligi (HKA)
ve kemik yolu (KY) isitme esiklerinde meydana ge-
len degisiklikleri incelemek, hava yolu (HY) iletiminin
KY iletimi Gzerindeki etkilerini arastirmak, postoperatif
HY'de iyilesmenin KY iyilesmesi izerindeki etkilerini
belirlemek, KOM' da Carhart ¢entiginin varligini tespit
etmek ve cerrahinin Carhart ¢entigi tzerindeki etkile-
rini belirlemektir.

Gerec ve Yontem

Bu retrospektif calismaya klinigimizde Ocak 2012 —
Mart 2017 tarihleri arasinda tip 1 timpanoplasti uy-
gulanan toplam 104 hasta dahil edildi. Preoperatif ve
postoperatif 6. ay yapilan odyometrik degerlendirme
sirasinda Ol¢llen parametreler, 250-8.000 Hz fre-
kanslarda HY isitme esiklerini, 500-4.000 Hz'de KY
isitme esiklerini ve 500-4.000 Hz araliklarla HKA de-
gerlerini icermekteydi.

Bulgular
Cerrahi 6ncesi 104 hastanin 46'sinda (% 44,2) Car-
hart ¢centik mevcuttu. Bu hastalarin 25'inde (% 54,3)

ameliyat sonrasi Carhart ¢entiginin diizeldigi gortldi
(p = 0,029).

Sonug

Timpanoplasti sonrasi, saglam ve hareketli bir kemik-
¢ik zinciri olan KOM olgularinda 2.000 Hz'de HKA'daki
belirgin iyilesme KY'de iyilesmeye yol acabilir. Carhart
¢entigi ayrica KOM'da da mevcut olabilir.

Anahtar Kelimeler: Carhart notch, Saf ses odyomet-
ri, Kronik otitis media, Timpanoplasti

Abstract

Objective

The false sensorineural loss caused by otosclerosis
due to stapes fixation is known as the Carhart notch.
To examine the changes in air-bone gap (ABG)
and bone-conduction (BC) hearing thresholds by
comparing the preoperative and postoperative
audiometry results in patients with chronic otitis media
(COM), to investigate the effects of air conduction
(AC) on BC, to determine the effects of postoperative
improvement in AC on BC, to detect the presence
of the Carhart notch in COM, and to determine the
effects of surgery on the Carhart notch.

Material and Methods
A total of 104 patients who underwent type 1
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tympnoplasty between January 2012 - March 2017
in our clinic were included in this retrospective study.
Parameters measured during the preoperative and
postoperative sixth month audiometric evaluation
comprised AC hearing thresholds at the frequencies
of 250-8,000 Hz, BC hearing thresholds at 500-4,000
Hz, and ABG values at 500-4,000 Hz intervals.

Results
Before surgery, the Carhart notch was present in
46 (44.2%) of the 104 patients. Postoperatively, the

Introduction

Pathologies in the middle ear can prevent sound
energy from reaching the inner ear. In this situation,
there is deterioration of air-conduction (AC) thresholds
(at least at certain frequencies) while bone-conduction
(BC) thresholds are not affected [1]. Therefore,
BC thresholds should be obtained as zero decibel
(dB) or even better due to the occlusion effect. The
resulting air-bone gap (ABG) can reach 60 dB. ABG
can be observed in many middle ear pathologies.
However, middle ear pathologies can also block BC
and cause BC thresholds to worsen [2]. As a result,
in addition to conductive hearing loss, the worsening
of BC thresholds occurs [1,2]. For example, ossicular
fixation caused by otosclerosis occurs at a lower ear
resonance frequency of 2,000 Hz, which is lower than
the normal BC threshold. Therefore, ABG expected in
conductive hearing loss may decrease or disappear at
around 2,000 Hz. The false sensorineural loss caused
by otosclerosis due to stapes fixation is known as
the Carhart notch (CN), which disappears when the
middle ear resonance returns to normal after surgery
[1]. There are studies in the literature that revealed the
relationship between CN and middle ear pathologies
(e.g., congenital or acquired ossicular chain anomalies
and otitis media with effusion) [2,3]. A study published
in 2002 reported five different pathways contributing to
BC hearing: a) sound transmitted into the external ear
canal, b) middle ear ossicles stability, c) stability of the
cochlear fluids, d) compression of the cochlear walls,
and e) pressure transmission from the cerebrospinal
fluid [4]. Considering these different pathways, it can
be thought that many different external or middle
ear pathologies causing conductive hearing loss (in
situations a or b) can contribute to CN formation by
deteriorating BC [5]. Therefore, CN is not specific
to otosclerosis which is characterized by conductive
hearing loss.
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Carhart notch was observed to have been corrected
in 25 (54.3%) of these patients (p=0.029).

Conclusion

After tympanoplasty, significant improvement in ABG
may lead to improvement in BC at 2,000 Hz in COM
cases with an intact and mobile ossicular chain. The
Carhart notch may also be present in COM.

Keywords: Carhart notch, Pure tone audiometry,
Chronic otitis media, Tympanoplasty

There are only a few studies that discuss the changes
in ABG, AC and BC thresholds changes and presence
of CN in individuals underwent tympanoplasty due
to chronic otitis media. The aims of this study were
to examine the changes in air-bone gap (ABG)
and BC hearing thresholds at the frequencies of
500, 1,000, 2,000 and 4,000 Hz by comparing the
preoperative and postoperative sixth-month pure tone
audiometry test results of patients that underwent
type 1 tympanoplasty with the diagnosis of chronic
otitis media, to investigate the effects of AC on BC, to
determine the effects of postoperative improvementin
AC on BC, to detect the presence of the CN in chronic
otitis media, and to determine the effects of surgical
treatment on the CN.

Material and Methods

Prior to the study, ethical approval was obtained
from the Bilent Ecevit University Clinical Research
Ethics Committee (Date: 27.07.2016 — Number:
2016/09/07). The study was carried out with 104
patients who presented to the ear, nose and throat
clinic of the hospital with the complaints of discharge
from the ear and hearing loss between January 2012
and March 2017, received a diagnosis of chronic otitis
media, and underwent type 1 tympanoplasty.

Chronic otitis media cases aged eight to 70 years that
were intraoperatively confirmed to have an intact and
mobile ossicular chain were included in the study.
Patients with chronic otitis media progressing with
a cholesteatoma or tympanic membrane retraction,
those with intraoperative tympanosclerosis, and those
with ossicular chain fixation or dislocation were not
included in the study.

For the study, the audiology archive of the ear, nose
and throat clinic of the university was retrospectively



screened. Parameters measured during the
audiometric evaluation comprised AC hearing
thresholds at the frequencies of 250, 500, 1,000,
2,000, 4,000 and 8,000 Hz, BC hearing thresholds at
500, 1,000, 2,000, and 4,000 Hz, and ABG values at
500-4,000 Hz intervals. The preoperative and early
postoperative (six-month) pure tone audiometry test
results of the 104 patients were compared in terms
of ABG and BC decibels at the pure tone averages of
500, 1,000, 2,000, and 4,000 Hz.

Statistical Analysis

Statistical analysis was undertaken using SPSS
v. 19.0. The categorical variables were obtained
as frequency and percentages, and continuous
variables as median, minimum and maximum values.
In the comparison of categorical variables between
the groups, Yates' chi-square test was used. The
Wilcoxon test was conducted to examine the variation
between the dependent continuous variables. In
all statistical comparisons, p values < 0.05 were
considered statistically significant.

Results

Considering the gender characteristics of the 104
patients included in the study, 59 (56.7%) were female
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and 45 (43.3%) were male. When the patients were
examined in terms of age, the minimum age was eight
while the maximum age was 70 years. The mean age
was calculated as 38 years.

The postoperative decrease in ABG at four frequencies
(500, 1,000, 2,000, and 4,000 Hz) was found to be
statistically significant (p < 0.001) (Table 1). While the
changes in BC values at 500, 1,000 and 4,000 Hz was
not statistically significant (p = 0.576, p = 0.599, and
p = 0.382, respectively), the decrease in BC at 2,000
Hz was statistically significant (p < 0.001) (Table 2).
In other words, improvement in AC affected the BC
hearing threshold at 2,000 Hz.

In this study, the CN was present in 46 (44.2%) of
the 104 patients that underwent tympanoplasty.
In 25 (54.3%) of these 46 patients, the CN was
observed to have been corrected by surgery, which
was statistically significant (p = 0.029). In the patient
group with the CN, the postoperative decreases in
ABG were significant at all frequencies (p < 0.001, p
< 0.001, 0.004, and 0.003 for 500, 1,000, 2,000, and
4,000 Hz, respectively). There was a postoperative
5.76 dB improvement in the mean BC threshold value
at 2,000 Hz, while the mean CN value was improved
by 7.19 dB.

Table 1 Preoperative and postoperative ABG values at 500-4000 Hertz frequency

500 Hertz 1000 Hertz 2000 Hertz 4000 Hertz
Preoperative 30 dB (55-0) 25 dB (50-5) 15 dB (35-0) 25 dB (55-0)
Postoperative 12.5 dB (40-0) 15 dB (40-0) 5 dB (45-0) 15 dB (55-0)
P value p < 0.001 p <0.001 p <0.001 p <0.001
ABG:Air Bone Gap; dB:Desibel; p < 0.05
Table 2 Preoperative and postoperative BC thresholds

500 Hertz 1000 Hertz 2000 Hertz 4000 Hertz
Preoperative 10 dB (35-0) 5 dB (45-0) 20 dB (75-0) 10 dB (65-0)
Postoperative 10 dB (45-0) 5 dB (45-0) 15 dB (60-0) 10 dB (75-0)
P value 0.576 0.599 p <0.001 0.328

BC:Bone-Conduction; dB:Desibel; p < 0.05
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Discussion

In the present study, we found significant improvement
in ABG at all frequencies in the range of 500-4000 Hz,
but in contrast to the improvement in AC in the middle
ear, the BC threshold significantly improved only at
2,000 Hz after type 1 tympanoplasty. An audiometric
finding characteristic of otosclerosis is an increase in
bone conduction threshold with a peak at 2,000 Hz
known as CN [1]. Although the notch occurs at 2,000
Hz, a reduction in bone conduction sensitivity is seen
from 500 to 4,000 Hz which is, on average, 5 dB at
500 Hz, 10 dB at 1000 Hz, 15 dB at 2000 Hz, and 5
dB at 4,000 Hz. Carhart attributed this phenomenon
to "mechanical factors associated with stapedial
fixation." The CN is not a true indication of "cochlear
reserve" and this apparent bone conduction loss may
be corrected by surgical intervention [6]. Tonndorf
explained that the middle ear contribution to the total
bone conduction response consists of an ossicular
inertial component and a middle ear cavity effect [6].
He found the magnitude of the CN depended on the
extent the middle ear contributed to the total bone
conduction response in each of the species tested.
Further, he explained the frequency of the notch
varied depending on the resonant frequency of the
ossicular chain for bone-conducted signals. Based on
the work of Tonnndorf, it appears the CN peaks at
2,000 Hz due to the loss of the middle ear component
close to the resonance point of the ossicular chain [6].

In an experimental study on human cadaveric
specimens, Stenfelt et al. reported that at low
frequencies, the ossicles vibrated with the surrounding
bones, but at higher frequencies, they vibrated with
larger movements compared to the surrounding bones
[4]. This shows that the condition of the middle ear
can be important in detecting the human BC threshold
in the range of 1-3 kHz. In this study, we investigated
the effect of improvement in ABG after surgery on the
BC thresholds in patients diagnosed with chronic otitis
media with an intact ossicular chain. The depression
in BC at 2,000 Hz is known as the CN and is widely
considered to indicate stapes fixation. However, only
few studies have confirmed its usefulness in clinical
practice. It has been reported that the middle ear does
not contribute to BC at frequencies lower than 1,000
Hz [4]. In his study on human cadavers, Stenfelt noted
a 5 to 10 dB decrease in BC at 1,200 to 2,700 Hz
frequencies in the presence of incudostapedial joint
disorders in the middle ear [5]. Kashio et al. attempted
to formulate the presence/absence of the CN. They
subtracted the mean BC level at 1,000 Hz and 4,000
Hz from the level at 2,000 Hz, and concluded that if
the result was 10 dB or over, it indicated the presence
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of the CN [7]. We applied this formula to the patients
that underwent type 1 tympanoplasty to investigate
the presence of the CN and determined how it was
affected by improvement in ABG after surgery.

In their study, Kashio et al. divided the patients into
three groups as stapes fixation, incudostapedial
joint separation, and malleus and incus fixation, and
determined the CN rate of these groups as 31.4%,
26.3% and 30%, respectively [7]. Similarly, Kumar et
al., evaluating 95 ears with serous otitis, detected the
CN in 37 (38.9%) ears [8]. In a study by Shishegar
et al. examining otitis media cases with effusion, the
CN positivity rate was found to be 44.9% [9]. The
authors also separately discussed the CN-positive
serous otitis cases with the symptoms of dullness,
redness and swelling in the eardrum as the group with
the significant CN and reported their rate as 25.3%.
In another study, Ahmad and Pahor calculated the
rate of the CN as 26% in their sample of 50 patients
with secretory otitis media [10]. In the current study,
we found that the CN was positive in 46 (44.2%) of
104 patients that underwent tympanoplasty. When
compared to the above-mentioned four studies, the
CN rate was higher among our patients.

Kumar et al. detected glue fluid during myringotomy
in 36 of 37 ears with serous otitis and the CN, and
determined the ABG levels of the 37 patients as 10 dB
and above [8]. Shishegar et al. found the mean ABG
level as 25.3 dB in CN-positive patients with serous
otitis [9]. In our study, we determined the preoperative
ABG level as 15 at 2,000 Hz in patients with chronic
otitis. Kumar et al. also noted that the CN was a very
important indicator providing an understanding of
the presence of glue fluid in myringotomy in patients
with serous otitis and concluded that myringotomy
should be performed in cases of CN positivity, type
B curve in the tympanogram, and ABG of =30 dB [8].
Similarly, in the study of Shishegar et al., a strong
correlation was found between the presence of
glue fluid in the middle ear and CN positivity, type B
tympanogram, ABG > 20 dB [9]. In a study discussing
the factors that have influence on BC thresholds
changes in individuals operated due to chronic otitis
media, the authors noticed statistically significant BC
improvement after myringoplasty and in patients with
intact ossicular chain [11]. In the same study, no BC
thresholds improvement was observed in patients with
ossicular chain defects. Therefore, we may draw the
conclusion that only those surgical procedures that
enable the restoration of physiological relationships
in the ossicular chain along with the restoration of
its characteristic resonance frequency will exert a
positive influence on the inner ear.



In our study, after tympanoplasty, the mean BC
threshold value at 2,000 Hz improved by 5.76 dB, and
the mean CN value improved by 7.19 dB. Kashio et
al. reported that among their patient groups of stapes
fixation, incudostapedial joint separation, and malleus
and incus fixation, the lowest improvement in the
postoperative CN value at 2,000 Hz was obtained
from the stapes fixation group [7].

Kashio et al. only compared the improvement in
BC at 2,000 Hz with the improvement in ABG and
found no relationship [7]. Neither Shishegar et al. nor
Kumar et al. compared the improvement between
the postoperative ABG and the postoperative BC
at different frequencies [8,9]. In contrast, we did
perform this comparison at all frequencies. When
we evaluated improvement in the preoperative
and postoperative mean ABG values and the
improvement in the preoperative and postoperative
mean BC threshold values in all patients, we found a
significant relationship between these two variables at
the frequencies of 500, 1,000, 2,000, and 4,000 Hz.
Considering only the group of patients with the CN,
a significant relationship was only observed at the
frequencies of 1,000 and 2,000 Hz (p = 0.011 and
0.026, respectively).

Lastly, although the CN is generally accepted as a
useful finding in the diagnosis of otosclerosis, a
study by Wegner et al. showed that there was not
sufficient evidence to support this idea [12]. Wegner
et al., who reviewed the study of Kashio et al. [7] on
the diagnostic value of the CN at 2,000 Hertz in the
diagnosis of otosclerosis, argued that this study had
a high level of bias due to small sample sizes (315
patients), blinded observers, lack of data, and poorly
standardized test procedures [12].

Conclusion

The CN, which is known to be specific to otosclerosis,
can also be found positive in chronic otitis media
affecting the middle ear. In this study, after the
tympanoplasty, there was significant improvement in
ABG at all frequencies in the range of 500-4000 Hz,
but in contrast to the improvement in AC in the middle
ear, the BC threshold significantly improved only at
2,000 Hz. This result shows that conductive hearing
loss affects BC thresholds, and this effect is mostly
seen at the level of middle ear resonance frequency.
Tympanoplasty can lead to significant improvement
in ABG and the BC level at 2,000 Hz in chronic otitis
media cases with an intact and mobile ossicular
chain.
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Limitations

This study has certain limitations. Due to its
retrospective design, the records of the patients
obtained from medical charts may have been
inaccurate or missing. The limited number of patients
was another limiting factor. Patient- and disease-
related factors that may affect functional outcomes
should also not be overlooked. Finally, we investigated
the functional outcomes only at the postoperative
sixth month.
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Oz

Amag

Goruntuleme yontemlerindeki gelismeler ve multi-
modal tedaviler, sag kalan meme kanserli hasta sa-
yisinda artisa neden olmustur. Bu durum sag kalmi
artiracak degistirilebilir risk faktorlerinin arastiriimasi
gerektigini distindirmektedir. Biz bu calismada erken
evre meme kanserli hastalarin takibinde ortaya ¢ikan
beden kitle indeksi (BKi) degisikliklerini ve bu degisik-
liklerin yol acabilecegdi obezite ile iliskili saglik sorun-
larini tespit etmeyi amagcladik.

Gerec ve Yontem

Klinigimize basvuran “Erken evre meme kanseri” ta-
nisi almis 142 hastanin BKi (tani anindaki), giincel
BKI (tanita) ile karsilastirimistir. BKi’deki degisimlerle
obezite iliskili saglk sorunlari arasindaki iliski arasti-
riimistir.

Bulgular

Hastalarin ortalama yasi 52,7 £ 1,1 (31-78) olup ta-
mami kadin hasta idi. Tani aninda hastalarin % 56,3
premenapozal, % 43,7 postmenapozal idi. Hastala-
rin tanida BKi ortalamasi 27,9 + 5,3 iken guncel BKi
ortalamasi 30,7 + 5,7 olarak hesaplandi (p<0,0001).
Hastalarin %90,8'inde (n=129) BKi'de artis, %8’ inde

(n=11) BKi'de azalma, % 1,2'sinde (n=2) ise BKi'de
degisme olmadig tespit edildi. BKi’de artis olan has-
talar, hastalik yasina gore incelendiginde hastaligi-
nin ilk yilinda olanlarda BKi artisi 2,1+1,6 kg/m? iken
hastaliginin 5. yil ve uzerinde olanlarda BKi artisi
4,0+2,9 kg/m2 olarak bulundu (p<0,017). BKi'nde ar-
tis tespit edilen hastalarin %22.5'inde Diyabetes Mel-
litus, %46.5'inde hipertansiyon, %40.3'Unde hiper-
lipidemi ve %40.3'linde dejeneratif osteoartrit tespit
edildi. Hastaligin baslangicina gore karsilastirildigin-
da BKl'de artis tespit edilen hastalarda tum bu tanilar
anlamli oranda daha yiksekti (p<0,0001).

Sonug

Erken evre meme kanserli hastalarda BKi artisi yay-
gin gorilen bir problemdir. Kilo artisi obeziteye bagli
gelisen kronik hastaliklarda artisa neden olmaktadir.
Meme kanseri hastalarini kilo artisi yoninden bilgi-
lendirmek tedavi ydnetiminin bir parcasi olmalidir.

Anahtar Kelimeler: Erken evre meme kanseri, Be-
den kitle indeksi, Obezite, Kronik hastaliklar
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Objective
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therapies have led to an increase in the number of
breast cancer patients surviving. This suggests that
modifiable risk factors that will increase survival
should be investigated. In this study, we aimed to
determine the changes in body mass index (BMI) that
occur during the follow-up of patients with early stage
breast cancer and the health problems associated
with obesity that may be caused by these changes.

Material and Methods

Basal BMI (measured at diagnosis) of 142 patients
admitted to our clinic who were diagnosed with "early-
stage breast cancer" was compared with the current
BMI (tanita).The relationship between changes in BMI
and obesity-related health problems investigated.

Results

The mean age of the patients was 52.7 £ 1.1 (31-78),
and all of them were female. At the time of diagnosis,
56.3% of the patients were premenopausal and
43.7% postmenopausal. While the mean BMI of the
patients at diagnosis was 27.9 = 5.3, the current
BMI was calculated as 30.7 + 5.7 (p <0.0001). It was
determined that 90.8% (n = 129) of the patients had

Giris

Meme kanseri tim diinyada kadinlarda en sik goriilen
kanser tipidir (1). Erken evre meme kanseri; meme
ve axiller lenf noduna sinirh meme kanseri olarak
tanimlanir (evre 1, evre A, evre IIB (pT2N1) (2,3)).
Goruntileme ve tedavi yontemlerindeki gelismeler
meme kanserli hastalarin beklenen yasam siresinin
uzamasini saglamistir (4). Hastalardaki uzun yasam
suresi sagkalimi artiracak risk faktorlerinin arastiril-
masi gerektigini distindirmektedir. Kanser hastalari-
nin artan yasla birlikte fiziksel aktivitelerinin azaldigi,
kalori aliminda artisla birlikte kilo aldijina dair gos-
tergeler vardir (3,5). Kilo alan meme kanserli hasta-
da; adipoz dokuda artis ve yagsiz dokuda kayiplar
“sarkopenik obezite” olarak bilinen fenotipe neden
olmaktadir (6,7). Irwin ve arkadaslarinin genis hasta
populasyonlu ¢alismasinda hastalarin %68’ inde kilo
artisi gorulmastar (8). Erken evre meme kanserli has-
talarda hastalik suresi ile orantili olarak kilo artisinin
devamlilik gosterdigi gorilmdstiir (4). Bu durum has-
talarin uzun yasam suresiyle birlikte obeziteye bagl
klinik sorunlarla (Diyabetes Mellitus (DM), Hipertansi-
yon (HT), Kardiyovaskuler Sistem Hastaliklari (KAH),
Dejeneratif Osteoartrit (OA), Hiperlipidemi (HL)) kar-
silasabilecegini disindiurmektedir (9, 10, 11). Biz bu
calismada erken evre meme kanserli hastalarin taki-
binde ortaya ¢ikan beden kitle indeksi (BKI) degisik-
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an increase in BMI, 8% (n = 11) had a decrease in
BMI, and 1.2% (n = 2) had no change in BMI. When
the patients with an increase in BMI were examined
according to the age of the disease, the BMI increase
was found to be 2.1 + 1.6 kg / m2 in the first year of the
disease, while the BMI increase was found to be 4.0
+ 2.9 kg / m2 in the 5th year and more of the disease
(p <0.017). Diabetes Mellitus was detected in 22.5%
of patients with an increase in BMI, hypertension in
46.5%, hyperlipidemia in 40.3% and degenerative
osteoarthritis in 40.3%. All these diagnoses were
significantly higher in patients with an increase in BMI
compared to the onset of the disease (p <0.0001).

Conclusion

Increased BMI is a common problem in patients with
early stage breast cancer. Weight gain causes an
increase in chronic diseases due to obesity. Informing
breast cancer patients about weight gain should be a
part of treatment management.

Keywords: Early-stage breast cancer, Body mass
indeks, Obesity, Chronic diseases

likleri ve bu degisimin yol actigi olasi saglik problem-
lerini tespit etmeyi amagladik.

Gerec ve Yontem

Calismamiza klinigimize ayaktan basvuran “Erken
evre meme kanseri” tanisi almis hastalar dahil edildi
(evre I, evre lIA, evre IIB (pT2N1) (2,3). 18 yas alti,
evre 3 ve evre 4 meme kanseri tanisi alan hastalar
calismaya alinmadi. Meme kanseri tanisi aldigin-
da bakilan boy (metre) ve kilo (kilogram) o6l¢umleri
hasta dosyalarindan kaydedildi. Hastalarin kendi
bildirimleri esas alinarak; yasi, hastalik suresi, aldi-
g1 endokrin tedaviler, tanidaki menapozal durum ve
meme kanserine yakalanmadan 6nce varolan kronik
hastaliklari kayit edildi. Hormon reseptor negatif olup
hormon replasman tedavisi (HRT) verilmeyen hasta-
lar endokrin tedavi almayan grup olarak siniflandiril-
di. HRT tedavisine 6nce tamoksifen ile baslayip son-
ra aromataz inhibitériine gecen hastalar tamoksifen
+ aromataz inhibitérii alan hasta grubu olarak sinif-
landirildi. Poliklinie basvuru sirasindaki beden kitle
indeksi, viicut yag orani ve viicut yag miktari tanita
cihazi (TBF-300A Total Body Composition Analyzer)
ile 6lculdd. Bu veriler giincel dlcim olarak not edildi.
Bu olguim verileri kullanilarak, hastanin vicut agirli-
gini (kg), boyunun (metre) karesine bélerek BKi (kg/



m2) hesaplandi. BKi'ndeki degisim; giincel BKi'nin
bazal BKi de§erinden ¢ikarilarak farkin hesaplanmasi
ile hesaplandi. Obezite evrelendiriimesi Diinya Saglik
Orgiitirnin (DSO) olusturmus oldugu kriterler esas
alinarak yapildi (12,13). Buna goére BKi <18.5 kg/m?2
dustk kilolu, 18.5-24.9 kg/m2? normal, 25-29.9 kg/m?
hafif kilolu, 30-39.9 kg/m? hafif/orta derece obezite,
>40 kg/m2 morbid obez olarak siniflandirildi (12,13).
Vicut yag orani 6lgimi 20-40 yas % 21 - 33 normal,
>0% 39 obezite, 40-60 yas % 23 - 34 normal, >% 40
obezite, 60-80 yas % 24 - 36 normal, >% 42 obezite
olarak gruplandinidi (12,13). Hastalarin meme kan-
seri tanisi aldiktan sonra diyet ya da egzersiz duru-
mu calismada sorgulanmadi. Kilo degisimi gbzlemsel
olarak degerlendirildi. DM, HT, HPL, KVSH, OA tani-
lari icin kilavuz bilgileri esas alindi. Hastalarin rutin
kontrolleri sirasinda JNC-7 tani kiterleri esas alinarak
tekrarlayan kan basinci élcimleri 140/90 mmhg Usti
Olculen hastalar “Tani sonrasi HT”(14), aclik plazma
glukozu 126 mg/dl veya random plazma glukozu 200
mg/dl Ustu ol¢ilen hastalar “Tani sonrasi DM” (15),
kolesterol degerleri yuksek olup NCEP ATP Il kila-
vuzuna gore hiperlipidemi tanisi alan hastalar “Tani
sonrasl HL” olarak kabul edildi (16) American Colla-
ge of Rheumatology tarafindan gelistirilen klinik tani
kriterlerine uyanlar “Tani sonrasi dejeneratif OA has-
taligi” olarak kabul edildi (17). Calisma Helsinki Bil-
dirgesine uygun olarak yuritildi ve Karadeniz Tek-
nik Universitesi Tip Fakiiltesi Bilimsel Arastirmalari
Degerlendirme Komisyonu tarafindan onaylandi (Ta-
rih: 15/7/2010, Numara: 2010/46). Tum deneklerden
calismaya dahil edilmeden dnce yazih bilgilendirilmis
onamlari alinmistir.

istatistiksel Analiz

Verilerin analizinde minimum, maksimum, ortalama,
standart sapma ve ylzde oranlarin verildigi tanimla-
yicl istatistikler kullaniimistir. Karsilastirma ¢calismala-
rinda verilerin normal dagilima uygunlugu One-Samp-
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le Kolmogorov-Smirnov testi ile incelenmistir. Bagimli
gruplarda, normal dagihma uyan o6lciimsel verilerin
analizinde Paired-t test, kategorik verilerin analizinde
ise ki-kare uygulanmistir. Bagimsiz gruplarda, normal
dagiima uyan olcuimsel verilerin analizinde t-test,
normal dagilima uymayan ol¢cimsel verilerin analizin-
de ise Mann Whitney U uygulanmistir. Karsilastirilan
grup sayisinin 3'Un dstinde oldugu dlgiimsel verilerin
analizinde ANOVA uygulanmis ve varyanslarin homo-
jen dagildigi gruplar Bonferroni ile homojen dagilma-
digi gruplar ise Tamhame ile karsilastiriimistir.

Bulgular

Calismaya dahil edilen 142 erken evre meme kanse-
ri hastasinin ortalama yasi 52.7+1.1 (31-78) yil olup
tamami kadindi. Ortalama hastalik siresi 3.97+£3.72
yil (1-20 yil) idi. Hastalarin tanida %56.3’t (n=80) pre-
menapozal, %43.7'si (n=62) postmenapozaldi. Has-
talarin %32.3'0 (n=46) hicbir endokrin tedavi almiyor-
ken, 9%39.4'G (n=56) tamoksifen, %16.2'si (n=23)
aromataz inhibitord, %7.1'i (n=10) tamoksifen+ aro-
mataz inhibitérd, %5.0'i (n=7) tamoksifen+ GnRH
analogu kullaniyordu. Meme kanseri evrelemesine
gore %26.0's1 (n=37) evre 1 hasta, %47.1'i (n= 67)
evre 2 hasta, %26.9'u (n= 38) evre 3 hastalardan
olusuyordu. Hastalarin bazal BKi ortalamasi 27.9+5.3
(16,2- 44,2) kg/m? iken, giincel BKi ortalamasi 30.7
+ 5.7 (18.2-48.0) kg/m? idi (p<0.0001). Hastalarin
glncel vicut yag orani ve miktari tabloda verilmis-
tir (Tablo-1). Hastalarin %90.8’ inin (n=129) BKi’'nde
artis, % 1.2'sinde (n=2) BKi sabit, %8’ inin (n=11)
BKi'nde azalma tespit edildi. DSO’nin BKi sinifla-
masina gore tanida hastalarin  %33.9'unun (n=48)
normal ya da zayif, %35.2'sinin (n=50) hafif kilolu,
%28.8'inin (n=41) hafif/orta derece obezite, %2.1'inin
(n=3) morbid obezite grubunda yer aldi§i tespit edildi.
Guncel degerlendirmede bu hastalarin %11.3'Gn{n
(n=16) normal ya da zayif, %39.4’Unin (n=56) hafif

Tablo 1 Hastalarin giincel viicut yag orani ve miktarina gore dagilimi

Normal Hafif kilolu Obez
Hasta sayisi (n=142) (n =33) (n=39) (n=70)
Viicut yag orani (%)
Ortalama % 30,5 %37,6 %45,1
Aralik % 15-36,3 % 35-42 %40-57
Viicut yag miktar (kg)
Ortalama 18,7 28,2 37,6
Aralik 8,3-27 21,5-39,6 35-42
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kilolu, %42.3'tnin (n=60) hafif/orta derece obezite,
%7.0’sinin (n=10) morbid obezite grubunda yer aldigi
goruldi. Hastalarin %33.9'u (n=48) tanida BKi 25 kg/
m2'nin altinda iken giincel degerlendirmede bu oranin
%11.3’'e (n=16) dustugu goruldi. Hastalik stresine
gbre hastalarin %21.1'i (n=30) 1.yilindaki hastalar,
%23.2'si (n=33) 2.yilindaki hastalar, %16.9'u (n=24)
3.yilindaki hastalar, %9.9'u (n=14) 4.yilindaki hastalar,
%28.9'u (n=41) >5. yilindaki hastalari igeriyordu. Has-
talar (n=142) hastalik stiresine gére gruplandirildigin-
da, yillarin tamaminda BKi’'nde anlamli artislar oldugu
tespit edildi (Tablo-2). Yillara gére BKi'ndeki artis mik-
tarlar kendi arasinda (n=142) karsilastirildiginda ista-
tiksel olarak anlamli bir fark tespit edilmedi (p<0,148).
BKi'de artis olan hastalarda (n=129), hastalik siiresi
1 yildan az olan hastalarda BKi’ndeki artis en az iken
(2.1+1.6 kg/m?), hastalik stresi 5 yil ve Ustiinde olan
hastalarda en fazla (4.0+2.9 kg/m2) oldugu tespit edil-
di (p<0.017). Diger yillar arasinda fark tespit edilmedi.
Tani aninda (n=142) premenapozal donemde olanla-
rin BKi’'ndeki artis 3.6+3.2 kg/m2 iken, postmenapozal
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doénemde olan hasta grubunda 1.6+2.2 kg/m?2 olarak
tespit edildi (p<0.0001). Yalnizca BKi'de artis olan
hastalardan (n=129) premenapozal dénemde olanlar-
da BKi'ndeki artis 4.1+3.0 kg/m? iken postmenapozal
donemde olan hastalarda 2.2+1.3 kg/m? olarak tespit
edildi (p<0.0001). Endokrin tedavi alan hasta grubun-
da (n=96) BKi'ndeki artis 2.8+3.2 kg/m2 iken endokrin
tedavi almayan hasta grubunda (n=46) 2.5+2.2 kg/m?
olarak tespit edildi (p<0.636). Yalnizca BKi'de artis
olan hastalar (n=129) arasinda, endokrin tedavi alan
hastalarda (n=87) BKi'ndeki artis 3.5+2.9 kg/m? iken
almayan hastalarda (n=42) 2.9+£2.0 kg/m? olarak tes-
pit edildi (p<0.133). Hastalar (n=142) aldigi endokrin
tedavi tipine gore karsilastirildiginda BKi artiglari ara-
sinda anlamli bir fark tespit edilmedi (p<0.774). BKi'n-
de artis olan 129 hasta karsilastirildiginda da anlamli
bir fark gérilmedi (p<0.054). BKi'nde artis olmayan
hasta grubunda 1 yeni D.M vakas! (p <1.000), BKi'n-
de artis olan grupta ise 20 yeni DM vakasi tespit edildi
(p< 0.0001). BKi'nde artis olmayan grupta 1 yeni HT
vakasina varken (p<1.000), BKi'de artis olan grupta

Tablo 2 Hastalarin hastalik siresine gore BKi degisimi

Hastalik siiresine o;{;‘;ﬁ:‘;ﬁ | Giincel BKi Fark
gore (n=142) 9 ortalamasi (kg/m2+SD) (kg/m#+SD) p
m?+SD)
1.y1l (n=30) 26,9+ SD 4,7 28,5+ SD 4,6 1,6+SD 2,0 <0,0001
2.yi1l (n=33) 28,9+SD 5,5 32,2+SD 6,1 3,3+SD 2,6 <0,0001
3.yil (n=24) 28,0+ SD 4,8 30,5+SD5,9 25+SD24 <0,0001
4.yil (n=14) 26,6 +SD 7,0 30,0+SD 7,2 3,4+SD 4,0 <0,007
5.yil ve ustii (n=41) 28,2+ SD 5,2 31,2+SD5,3 3,0xSD 3,5 <0,0001
Tablo 3 BKi'de artis olan grupta obeziteye bagl komplikasyonlar
Meme kanseri tanisindan Meme kanseri tanisindan
(n=129) once sonra
Yok Yok Var P

Diyabetes mellitus % 93 % 77,5 % 22,5

(n=120) (n=9) (n=100) (n=29) S Lol
Hipertansiyon % 77,5 % 22,5 % 53,5 % 46,5 < 0.0001

(n=100) (n=29) (n=69) (n=60) '
Hiperlipidemi % 93,8 % 6,2 % 59,7 % 40,3

(n=121) (n=8) (n=77) (n=52) <0,0001
Dejeneratif % 83,7 % 16,3 % 59,7 % 40,3 < 0.0001
osteoartrit (n=108) (n=21) (n=77) (n=52) '
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31 yeni HT vakasi tespit edildi (p<0,0001). BKi'nde
artis olmayan grupta 3 yeni hiperlipidemi vakasi (p<
0.125), BKi'de artis olan grupta 44 yeni hiperlipide-
mi vakasi gorildi (p<0,0001). BKi'de artis olmayan
grupta 2 yeni OA vakasi (p<0.500), BKi’de artis olan
grupta ise 31 yeni OA vakasi tespit edildi (p<0.0001).
BKi'de artis olan grupta KAH vakalarinda istatiksel
olarak anlami olan bir artis tespit edilmedi (p<1.000)
(Tablo-3).

Tartisma

Meme kanserli hastalarda kilo degisimiyle ilgili aras-
tirmalar, adjuvan kemoterapi sonrasi hastalarin kilo
aldiginin gorilmesiyle baslamistir (18). Bu hastalar-
da kilo artisi antiemetik ve adjuvan tedavilere bag-
lanmistir (18, 19, 20). Goodwin PJ ve ark. non-me-
tastatik meme kanserli hastalarin tanidan 1 yil sonra
%384'inde kilo artisi oldugunu tespit etmistir (21). Irwin
ve ark. non-metastatik meme kanserli hastalari tani
sonrasi 2 yil takip etmis ve hastalarin %68’ inde kilo
artisi oldugunu rapor etmistir (8). Biz ¢alismamizda;
hastalarin biyiik bir kisminin (%90.8) BKi'nde artis
oldugunu tespit ettik. Bu sonug literattirdeki diger ca-
lismalar ile benzerdir (8,21). Ulkemizde yapilan bir
calismada erken evre meme kanserli hastalarin tani-
da, kemoterapi sonrasi ve kemoterapiden 1 yil sonra
BKi’'ne bakilmistir. Hastalarin BKi ortalamasi; tanida
27.1+4.9 kg/m?, kemoterapi sonrasi 27.8+4.7 kg/mz,
tanidan 1 yil sonra ise 2.3+4.8 kg/m? olarak tespit
edilmistir. Kemoterapi sonrasi hastalarin % 67'si-
nin BKi'de artis tespit edilirken, kemoterapiden 1 yil
sonra bu oranin %72'ye yikseldigi gorulmuistir (22).
Kemoterapi sirasinda kilo artisinin nedeni kahverengi
yag dokusu aktivitesinde azalma ile aciklanmaktadir
(23). Daha 6nce yapilan bir calismada meme kanserli
hastalarda kilo artisinin ilk yillarda daha fazla oldugu
gorilmis (4). Biz hastalik siiresi arttikca BKi'ndeki
artisin daha fazla oldugunu bulduk. Calismamiz yil-
lara gore bagimsiz hasta gruplari icerdiginden farkin
kiimiilatif BKi artisindan kaynaklandigini diisiinmek-
teyiz. Meme kanserli hastalarda azalan fiziksel aktivi-
tenin 6lim riskini 4 kat artirdig1, artan fiziksel aktivite-
nin ise 6lum riskini %45 azalttig rapor edilmistir (24).
Haftada 3-5 saat yurlylse esdeger yapilan fiziksel
aktivitenin 6lim riskini azalttigida belirtiimektedir (25).
Bu konuda hastalarin bilgilendirilmesi ve egzersiz ko-
nusunda tesvik edilmesi gerektigi diistincesindeyiz.

Goodwin ve ark. yaptigi ¢calismada tanida premena-
pozal donemde olmayi kilo artisi agisindan daha risk-
li bulmustur (21). Bu veri daha sonra bircok calisma
tarafindan da desteklenmistir (26). Biz ¢calismamizda
BKi'de artisi, tanida premenapozal dénemde olan
hastalarda daha yuksek bulduk. Tanida premenapo-
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zal donemde olmanin kilo artisina etkisi; verilen te-
davilere bagl menapozun indiiklenmesiyle iliskilendi-
rilmektedir (27, 28). Menapoz ile iliskili olarak yagsiz
viicut kitlesinde azalma ve viicut yag dagihiminda de-
gisim gorulmektedir. (27, 28). Meme kanserli hastalar-
da endokrin tedavinin kilo degisimine etkisi ilk Hoskin
ve ark. tarafindan rapor edilmistir. Tamoksifenin kulla-
nan hastalarda kilo artisinin daha fazla oldugunu 6ne
strmislerdir (29). Daha sonra yapilan diger bir calis-
mada tamoksifen tedavisinin kilo artisina etkisi gortil-
memigtir (30). Biz calismamizda endokrin tedavi alaln
hastalar ile almayan hastalar arasinda BKi degisimi
acisindan fark tespit etmedik.

Yapilan calismalarda meme kanserli hastalarda,
obezite ile toplam yasam silresi arasinda negatif
bir iliski saptamistir (31,32,33). Calismamizdaki en
onemli bulgu, meme kanserli hastalarda obeziteye
bagh gelisen komorbid hastaliklardaki artisdir. Kilo
artisi olan hastalarda yeni tani DM, HT, HL, OA va-
kalarinda anlamli artiglar bulduk. Ancak KVSH'da
artis tespit etmedik. Bunu iki nedene bagladik. Birin-
cisi KVSH taramamiz, hastalarin kendi bildirimlerine
gore yapilmasi ve hastalik semptomatik hale gelene
kadar tespit edilememesidir. ikincisi ise kalp hasta-
liklarina yakalanan hastalarin erken dlimlerine bag-
Ii relatif olarak hasta sayisinin az olmasidir. Meme
kanserli hastalarda goérilen komorbid hastaliklarin
normal kadin populasyonuna gére daha fazla gorul-
digine ait calismalar vardir. 17 yillik bir takip calis-
masinda, 4414 meme kanseri hastasinin 942'sinde
kardiyovaskiler olay tespit edilmis ve toplamda 167
hastanin kardiyovaskiler hastaliklara bagl oldigi
belirtilmistir. Bu sonu¢ meme kanserli hastalarin ge-
nel kadin poptulasyonuna gore artmis kardiyovaski-
ler risk tasidigini gostermektedir (34). Ayrica bu has-
talarin takipleri sirasinda, %26 ‘sinda HT ,%9’unda
DM ,%10’'unda HL tespit edilmistir (34). Calismada
bu hastaliklar ile BKi degisiklikleri arasindaki iliski
incelenmemistir. Calismamizda tespit ettigimiz DM,
HT, HL vakalarinda artis ileride bu hastalarin kardi-
yovaskuler hastalik i¢in blyuk risk tasidigini disun-
dirmektedir. Sadece BKi'ndeki artis bile kardiyo-
vaskuler hastaliklara bagli mortalitede artisa neden
olmaktadir (9, 35). Meme kanseri teshisi sonrasi her
5 kg'lik artisin kardiyovaskiiler hastalik mortalitesini
%219 oraninda artirdig1 tespit edilmistir (36). Ayrica
meme kanserli hastalarda tani sonrasinda kilo ar-
tisinin, hem rekirrens hem de mortalite agisindan
artmis bir riske sahip oldugu belirtiimektedir (37, 38).
Calismamizin limitasyonlari hastalarin meme kan-
seri tanisi almadan dnce obezite iligkili hastaliklarin
tespitinde kendi bildirimin esas alinmis olmasi ve
kronik hastaliklar acisindan baslangicta tetkik edil-
memis olmasidir.
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Sonug

Erken evre meme kanserli hastalardaki kilo artisi, bu
hastalar icin ciddi bir saglik problemidir. Hastalarin
yasam suresindeki artis ve tanida premenapozal do-
nemde olmak BKi artisi icin ilave risk olusturmaktadir.
Bu hastalarda obezite iliskili hastaliklarda artis dikkat
cekmektedir. Meme kanserli hastalar rutin kontrolle-
rinde kilo degisimi ve obezite iliskili hastaliklar acisin-
dan dikkatli bir sekilde izlenmeli ve bilgilendirilmelidir.
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Oz

Amacg

Anterior glenohumeral eklem ¢ikiklarinin yerine otur-
tulmasina (rediksiyonuna) yonelik cok sayida teknik
tarif edilmistir. Bununla birlikte, glenohumeral eklem
¢ikigr reduksiyonu icin en iyi teknik konusunda fikir
birligi yoktur. Bu ¢alisma, akut travmatik ilk kez 6éne
(anterior) omuz cikiginin tedavisinde acil uzmanlari
ve ortopedi cerrahlarinin yaklasimlarini degerlendir-
meyi amaclamaktadir.

Gereg ve Yontem

Bu kesitsel ¢alismada kullanilan veriler, Turkiye Or-
topedi ve Travmatoloji Dernegi posta grubu ve Turki-
ye Acil Tip Hekimleri Dernegi posta grubundan web
tabanli bir anket yoluyla elde edilmistir. Veritabanina
kayith tiim ortopedi cerrahlari ve acil tip doktorlari an-

ketin amacina iliskin bir bilgilendirme postasi ve cev-
rimi¢i anket formuna (Google Forms, Alphabet Inc.,
Mountain View, CA) bir baglanti aldi. Anket, karsilik
gelen cevap secenekleriyle gdsterilen 13 sorudan
olusuyordu. Turkiye'deki ortopedi cerrahlar ve acil
tip hekimleri arasinda akut travmatik ilk kez anterior
omuz ¢ikiginin tedavisine yonelik giincel uygulamalar
degerlendirildi.

Bulgular

Bu ankete toplam 152 ortopedi cerrahi ve 151 acil
uzmani katilmistir. Acil uzmanlarinin omuz c¢ikigini
redikte etmek icin en sik kullandiklari manevralar
Hipokrat teknigi (% 19,2) ve Cunningham teknigi (%
19,2) iken, ortopedi cerrahlari Hipokrat teknigini (%
23,7) ve Kocher teknigini (% 29,6) tercih etti. Ortopedi
cerrahlarinin omuz eklemi ¢ikigini azaltmak icin acil
uzmanlarina gore daha ¢ok Kocher ve Milch manev-
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ralarini tercih ettikleri bulundu (sirasiyla p <0,001 ve p
= 0,005). Hem reduksiyon 6ncesi hem de rediiksiyon
sonrasl prosedurler ortopedi cerrahlari ve acil tip dok-
torlar arasinda degiskenlik gosterdi.

Sonug¢

Acil uzmani ve ortopedi cerrahlarinin omuz ¢ikigi olan
bir hastay bir ekip olarak tedavi etmeleri ve uzlasi icin
ulusal bir kilavuz olusturmalari daha uygun olacaktir.

Anahtar Kelimeler: Glenohumeral cikik, Ortopedi
cerrahi, Acil bolumu, Manevra, Anket

Abstract

Objective

Numerous techniques for the reduction of anterior
glenohumeral joint dislocations have been described.
However, there is no consensus on the best technique
for reducing a dislocated glenohumeral joint. This
study aimed to evaluate the approach of emergency
specialists and orthopedic surgeons in the treatment
of acute traumatic first-time anterior shoulder
dislocation.

Material and Methods

Data used in this cross-sectional study were obtained
through a web-based survey from the Turkish
Orthopedics and Traumatology Association mail group
and Emergency Medicine Physicians Association
of Turkey mail group. All orthopedic surgeons
and emergency medicine physicians who were
registered in the database received an information
mail regarding the aim of the questionnaire and a link

Introduction

The glenohumeral joint has a high range of motion with
an increased risk of instability. Shoulder dislocation
is the most common traumatic dislocation in the
emergency department and constitutes approximately
half of all joint dislocations (1,2). The shoulder is the
most commonly dislocated joint in the body, most
frequently the anterior type (95%—97%), followed by
the posterior type (2%-4%) and inferior type (0.5%)
(3).

Numerous techniques for the reduction of anterior
glenohumeral joint dislocations have been described
(1-4). However, there is no consensus on the best
technique for reducing a dislocated glenohumeral
joint (5). Furthermore, there is limited comparative
literature on the relative strengths, weaknesses,
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to the online survey form (Google Forms, Alphabet
Inc., Mountain View, CA). The survey consisted of 13
guestions, which are shown with their corresponding
answer options. The current practices regarding the
management of acute traumatic first-time anterior
shoulder dislocation among orthopedic surgeons
and emergency medicine physicians in Turkey were
evaluated.

Results

Atotal of 152 orthopedic surgeons and 151 emergency
physicians participated in this survey. The most
common maneuvers used by emergency physicians
to reduce shoulder dislocations were the Hippocrates
technique (19.2%) and Cunningham technique
(19.2%), while orthopedic surgeons preferred the
Hippocrates technique (23.7%) and Kocher technique
(29.6%). It was found that orthopedic surgeons
preferred Kocher and Milch maneuvers more for
shoulder joint dislocation reduction compared to
emergency physicians (p < 0.001 and p = 0.005,
respectively). Both the pre- reduction and post-
reduction procedures showed variability between
orthopedic surgeons and emergency physicians.

Conclusion
It would be more appropriate for the emergency
physician and orthopedic surgeons to treat a
patient with shoulder dislocation together as a team
and beneficial to establish a national guideline for
consensus.

Keywords: Glenohumeral dislocation, Orthopedic
surgeon, Emergency department, Maneuver, Survey

and effectiveness of these techniques to guide the
clinicians (5). The ideal reduction technique should
be easily applicable, atraumatic, and pain-free.
Moreover, it should require minimal assistance or
medication and should not lead to additional injury
to the glenohumeral joint or neurovascular structures
during reduction (5,6).

Ideally, glenohumeral joint dislocations should be
reduced under general anesthesia with adequate
analgesia and muscle relaxation in the operating
room because relaxation is a key factor for successful
reduction (5-7). However, in current practice, most
physicians attempt an initial reduction maneuver in the
emergency room without sedation (7). In their review,
Riebel and McCabel concluded that reduction of most
glenohumeral joint dislocations could be performed
in the emergency department using simple methods.



They reported that rarely more than one method was
required; however, in 5%-10% of cases, reduction
cannot be performed in the emergency department

(8).

Furthermore, there is no consensus as to whether
immobilization is helpful or, if so, what the optimal
duration ofimmobilization is. Moreover, immobilization
does not reduce the recurrence rate in patients with
acute traumatic first-time anterior shoulder dislocation
(ATFASD) and is performed mainly for comfort (9).

There are several questions that a clinician managing
patients with ATFASD must answer. The two most
important questions waiting to be answered are as
follows: (i) What is the best maneuver of reduction for
a dislocated glenohumeral joint? (ii) Is immobilization
necessary after reduction? If necessary, what is
the optimal duration of immobilization? We believe
that there are differences in approach to shoulder
dislocation between emergency specialists and
orthopedic surgeons. Moreover, the applied reduction
maneuvers and protocols before and after reduction
differ considerably among physicians. This study
hypothesizes that there is no consensus in the
management of ATFASD between emergency and
orthopedic specialists. To the best of our knowledge,
no study has evaluated this relationship in literature.
Therefore, this study aimed to evaluate the approach
of emergency specialists and orthopedic surgeons to
ATFASD.

Material And Methods

Data used in this cross-sectional study were obtained
through a web-based survey from the Turkish
Orthopedics and Traumatology Association mail group
and Emergency Medicine Physicians Association of
Turkey mail group. The study was conducted under
the principles of the Declaration of Helsinki. Local
ethical committee approved the study (University of
Kyrenia, Date: 18.01.2021, Number: 2021/01-001).
All orthopedic surgeons and emergency medicine
physicians who were registered in the database
received an information mail regarding the aim of the
guestionnaire and a link to the online survey form
(Google Forms, Alphabet Inc., Mountain View, CA).
The survey consisted of 13 questions, which are shown
with their corresponding answer options in Appendix
1. The current practices regarding the management of
ATFASD among orthopedic surgeons and emergency
medicine physicians in Turkey were evaluated.

The demographic data of participants who are
orthopedic surgeons and emergency medicine

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

physicians, including (i) age; (ii) institution where the
participants are specially trained; (iii) institution where
the participants work; and (iv) years of experience,
were assessed. Furthermore, the participants were
asked various questions about the current practices
regarding the management of ATFASD (Appendix
1).

Statistical Analyses

Statistical analyses were performed using SPSS
(Statistical Package for the Social Sciences)
software version 26.0 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were presented as
means, medians, standard deviations, ranges, and
percentages. Data were tested for normality using the
Kolmogorov-Smirnov test. Pearson’s chi-square test
or Fisher’s exact test were used to analyze categorical
variables as appropriate. The Mann—Whitney U test
was used to analyze continuous variables. A P-value
< 0.05 was considered significant.

Results

Atotal of 152 orthopedic surgeons and 151 emergency
specialists participated in this survey. The mean age
of the study participants was 36.9 + 8 years (range,
23-72). The demographic data of the 303 participants
are presented in Table 1.

The comparison of commonly used reduction
techniques is shown in Table 2. The reduction
techniques showed a variability of 65.4% of the
responders, who answered that they used four
classic reposition techniques. The most commonly
used maneuver was Hippocrates technique (21.5%),
followed by the Kocher technique (18.5%), traction-
countertraction maneuver (14.5%), and Cunningham
technique (10.9%), respectively. The most common
maneuvers used by emergency specialists to reduce
shoulder dislocations were the Hippocrates technique
(19.2%) and Cunningham technique (19.2%), while
orthopedic surgeons preferred the Hippocrates
technique (23.7%) and Kocher technique (29.6%).
It was found that orthopedic surgeons preferred the
Kocher and Milch maneuvers more for shoulder
joint dislocation reduction compared to emergency
specialists (p < 0.001 and p = 0.005, respectively).
However, orthopedic surgeons preferred scapular
manipulation, external rotation, and Stimson
maneuvers less for shoulder joint dislocation
reduction with regard to emergency specialists (p <
0.001, p < 0.001, and p = 0.002, respectively). For
other reduction maneuvers, there was no statistically
significant difference between emergency specialists
and orthopedic surgeons (p > 0.05).
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The comparison of the pre-reduction procedures is
presented in Table 3. The pre- reduction procedures
showed variability between orthopedic surgeons
and emergency specialists. Although there was no
significant difference between the use of radiography
and ultrasonography before reduction (p = 0.498 and
p = 0.248), it was observed that orthopedic surgeons
more frequently used computed tomography before
reduction than emergency specialists (p = 0.014). While

Demographic data of the participants

Current Treatment Practices of Acute Traumatic
First Time Anterior Shoulder Dislocation

the use of anesthesia, sedation, or analgesia in the pre-
reduction period is more common among emergency
specialists (p = 0.002), orthopedic surgeons more
frequently used fentanyl and ketamine before shoulder
joint dislocation reduction compared to emergency
specialists (p < 0.001 and p < 0.001, respectively).
There was no statistically significant difference in
the use of other medications between emergency
specialists and orthopedic surgeons (p > 0.05).

Emergency specialist | Orthopedic surgeon P-value

Age (median) 34 +5.8 (34) 39.9 + 8.9 (38) <0.001*
Training institution

Research and training hospital 53 (35.1%) 64 (42.1%) <0.001**

University hospital 98 (64.9%) 88 (57.9%)
Workplace

Private hospital 3 (2%) 31 (20.4%)

State hospital 49 (32.5%) 34 (22.4%) 0. 256+

Research and training hospital 46 (30.5%) 40 (26.3%) ’

University hospital 49 (32.5%) 41 (27%)

Others 4 (2.6%) 6 (3.9%)
Years of experience

1-6 years 54 (35.8%) 36 (23.7%)

6-10 years 54 (35.8%) 49 (32.2%) <0.001**

11-20 years 37 (24.5%) 39 (25.7%)

>20 years 5 (3.3%) 27 (17.8%)

*Mann-Whitney U test; **Fisher’s exact test. Bold values indicate significance.
Table 2 Comparison of commonly used reduction techniques
Reduction techniques Emerger_lcy O Total P-value
specialist surgeon

Hippocrates 29 (19.2%) 36 (23.7%) 65 (21.5%) 0.478
Kocher 11 (7.3%) 45 (29.6%) 56 (18.5%) <0.001
Traction-countertraction 16 (10.6%) 28 (18.4%) 44 (14.5%) 0.088
Cunningham 29 (19.2%) 4 (2.6%) 33 (10.9%) <0.001
External rotation 18 (11.9%) 6 (3.9%) 24 (7.9%) <0.001
Milch 2 (1.3%) 13 (8.6%) 15 (5%) 0.005
Scapular manipulation 14 (9.3%) 1 (0.7%) 15 (5%) <0.001
Stimson 9 (6%) - 9 (3%) 0.002
Chair method 3 (2%) 3 (2%) 6 (2%) 0.938
Spaso 2 (1.3%) - 2 (0.7%) 0.232
Eskimo 1 (0.7%) - 1 (0.3%) 1.000

Bold values indicate significance.
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Emerger_mcy Orthopedic Total P.value
specialist surgeon
Imaging method used of the
pre-reduction
Radiography 149 (98.7%) 151 (99.3%) 300 (99%) 0.498
CT 7 (4.6%) 19 (12.5%) 26 (8.6%) 0.014
USG 3 (2%) - 3 (1%) 0.248
Do you use anesthesia, sedation, or
analgesia in the pre-reduction period?
\;\lecs) 123 (81.5%) 100 (65.8%) 223 (73.6%) 0.002
28 (18.5%) 52 (34.2%) 80 (26.4%)
Types of drug
Fentanyl 63 (41.7%) 20 (13.2%) 83 (27.4%) <0.001
Propofol 36 (23.8%) 48 (31.6%) 84 (27.7%) 0.132
Dormicum 69 (45.7%) 63 (41.4%) 132(43.6%) 0.456
Ketamine 24 (15.9%) 2 (1.3%) 26 (8.6%) <0.001
Diazem - 3 (2%) 3 (1%) 0.255
Analgesic (NSAID/others) 2 (1.3%) 5 (3.3%) 7 (2.3%) 0.248
Bold values indicate significance.
Table 4 Comparison of the post-reduction procedures
Emerg_]er_lcy Orthopedic Total p-value
specialist surgeon
Immobilization of the post-reduction
L%S 144 (95.4%) 152 (100%) | 296 (97.7%) 0.007
7 (4.6%) - 7 (2.3%)
Duration of immobilization (weeks)
1 week 55 (37.9%) 20 (13.2%) 75 (24.8%)
2 weeks 48 (33.1%) 32 (21.1%) 80 (26.4%) <0.001
3 weeks 27 (18.6%) 94 (61.8%) 121 (39.9%)
4 weeks 15 (10.3%) 6 (3.9%) 21 (6.9%)
Do you use imaging method (based on X-ray)
after reduction?
Yes 45 (29.8%) 77 (50.7%) 122 (40.3%) <0.001
No 106 (70.2%) 75 (49.3%) 181 (59.7%)
Timing of imaging method (based on X- ray)
Immediately 34 (22.5%) 27 (17.8%) 61 (20.1%)
1-2 weeks 4 (2.6%) 22 (14.5%) 26 (8.6%) <0.001
2-4 weeks 4 (2.6%) 22 (14.5%) 26 (8.6%)
4-6 weeks 3 (2%) 6 (3.9%) 9 (3%)

Bold values indicate significance.
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The comparison of the post-reduction procedures is
presented in Table 4. The post- reduction procedures
showed variability between orthopedic surgeons
and emergency specialists. Arm sling use and
immobilization after shoulder reduction are more
commonly performed by orthopedic surgeons than
by emergency specialists (p = 0.007 and p < 0.001,
respectively). While the use of radiological imaging
is more common among orthopedic surgeons (p <
0.001), this assessment was conducted in a longer
period than the initial reduction (p < 0.001).

Discussion

In our study, the two groups showed difference
in reduction and anesthesia technique choices,
immobilization time and post-reduction imaging
preferences. ATFASDs frequently present in
emergency departments. It is often reduced in
the emergency room by emergency specialists or
orthopedic surgeons (10). Although ATFASD is
a common traumatic condition, a comprehensive
management protocol or standardized guidelines
are still lacking (10). Our objective was to collect
information regarding management of patients with
ATFASD by emergency specialists and orthopedic
surgeons in Turkey. In this context, this survey
revealed variations between orthopedic surgeons
and emergency specialists in the management
of ATFASD, particularly concerning analgesia or
sedative use, methods of reduction, and post-
reduction approach. Evidently, a protocol for the
management of ATFASD is not usually available for
orthopedic surgeons and emergency specialists. Even
so, the majority of respondents preferred systemic
sedation before reduction, pre-reduction radiography,
and frequent immobilization of the shoulder after
reduction. Similarly, a wide variety of clinicians in the
management of ATFASD was detected in surveys
conducted in Germany, the UK, and the Netherlands
(2,10,11).

Another difference between orthopedic surgeons and
emergency specialistsis the post-reduction procedure.
The use of radiological assessment is more common
in orthopedic surgeons. In the post-reduction period,
patients are examined by orthopedic surgeons in
the outpatient clinic, and orthopedic surgeons are
probably more curious about complications that can
be observed after reduction, such as Bony Bankart
lesion, Hill-Sachs defect, rotator cuff tear, and greater
tuberosity fracture. To evaluate these pathologies,
orthopedic surgeons need radiologic imaging, such as
magnetic resonance imaging, ultrasonography, and
computed tomography. Moreover, post-procedural
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imaging is controversial, and the process is one of
causes of the long stay in emergency departments
(12). Considering that plain radiography is insufficient
in such cases, due to time limit, emergency physicians
might not prefer imaging. These could be the
explanations for the differences.

The optimum duration and position of immobilization
is still not well established (13). In patients aged <30
years, the re-dislocation rate was higher in cases
of immobilization for 1 week compared to those for
3 weeks (14). Itoi et al. reported better outcomes
with at least 3 weeks of immobilization in external
rotation and abduction (15-17). In our study, when
the immobilization time was evaluated, there was a
significant difference between both physician groups.
While emergency specialists mostly (37.9%) preferred
immobilization for 1 week, most orthopedic surgeons
(61.8%) preferred 3 weeks as immobilization period.

Previous studies demonstrated a higher reduction
rate with a combination of sedation and analgesia
but more complications with sedation alone (18,19).
In our study, 73.6% of respondents preferred to use
anesthesia, sedation, or analgesia before reduction.
Our study concluded that the use of anesthesia,
sedation, or analgesia in the pre-reduction period is
less common among orthopedic surgeons. These
differences can be due to the increased familiarity of
emergency specialists to these methods.

Numerous techniques for reduction of the shoulder
dislocation have been described. Traditional
reduction techniques for glenohumeral dislocation are
not easily applicable and frequently require sedation
(20). Traditional techniques, such as the Hippocrates
method and Kocher maneuver, are no longer
recommended due to complications, such as axillary
nerve injury and humerus shaft and neck fracture (21).
In our study, we found that 40% of the respondents
(n = 121) preferred these two methods. Orthopedic
surgeons (n = 81) constituted two-thirds of these
participants. Although nine emergency specialists
who participated in the survey stated that they use the
Stimson technique, none of the orthopedists reported
that they prefer the Stimson technique. We think that
the need for more time in the Stimson technique is
effective on this result. We observed that emergency
specialists mostly prefer more manipulative and
new reduction techniques instead of techniques that
require traction.

While it is observed that the intervention for shoulder
dislocation in the emergency department is performed
by emergency specialists in the light of more up-to-



date information, it is noted that the follow-up and
treatment phase is better managed by orthopedists
after the first intervention. While this is an expected
result, it should be kept in mind that patients who
have first responded and been discharged in the
emergency department should be called for control
examination by the orthopedist to avoid possible
delay or deficiency in subsequent treatments.

Limitations

This study provides valuable information on many
issues, but there are limitations due to the nature of
the survey study. One of these is the uncertainty on
whether there are any previous attempts performed
by the emergency physicians before they consult the
case to the orthopedic surgeons. Because patients
with acute diseases present to the emergency
departments first and are primarily managed by
emergency physicians. Moreover, the participants
were not asked if patients who undergo shoulder
reduction have any concomitant fracture or any nerve
and vessel damage. This may be another cause and
explanation for the preference differences between
the orthopedic surgeons and emergency physicians.

Conclusions

Considering these differences, we conclude that
it would be more appropriate for the emergency
specialists and orthopedic surgeons to treat a
patient with shoulder dislocation together as a team
and beneficial to establish a national guideline for
consensus.
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Appendix 1: Survey of examination and treatment attitudes
for first-time acute shoulder dislocation

Traumatic shoulder dislocations are the most common
dislocations encountered by emergency specialists and
orthopedic surgeons. However, no consensus was provided
regarding reduction maneuver, preference of sedation
or immobilization. This survey will determine treatment
patterns and identify approach differences. The objective
of this survey is to investigate the most preferred reduction
maneuvers and utilization of sedation, immobilization. We
ask respondents to answer demographic questions, their
preferred method of shoulder reduction technique, and their
preferred immobilization status after reduction. The survey
includes six mainly, totally 13 questions. Time expected
to take the survey is 5-7 minutes, we appreciate your time
spent filling the survey and value your experienced input.

1.Age:
2.Gender:

3.Your Institution: Training research hospital / university
hospital / state hospital / others

4.Your working time in the profession:
1-5 years / 5-10 years / 10-20 years / >20 years
Please answer the questions below.

5.Please indicate the maneuver you use the most for
shoulder dislocation reduction ............................

6.Among the following maneuvers and techniques,
please tick those used for shoulder dislocation
reduction.

a) Milch maneuver

b) Janecki forward elevation technique

c¢) Eskimo technique

d) Boss-Holzach-Matter method

e) Bhan maneuver

f) Eachempati method

g) Hanging arm technique

h) Kocher maneuver

i) DePalma method

j) Hippocrates method

k) Spaso technique
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[) Snowbird technique

m) Stimson maneuver

n) Legg maneuver

0) Doshi method

p) Chair method

g) Noordeen method

r) Arlt method

s) Aufmesser method

t) Surfer method

u) Matsen maneuver

v) Traction-countertraction maneuver
w) Slump method

x) Bokor-Billmann technique

y) Cunningham technique

z) Scapular manipulation technique
aa) FARES method

bb) Manes method

cc) Walz method

7.Do you use sedation or anesthesia for reduction of
shoulder dislocation?
No/Yes

8.If your answer is yes, please specify the
drug you prefer (the name of the medication)

9.Do you use a shoulder arm sling followed by
reduction of the shoulder dislocation? No / Yes

10.If yes, please indicate the duration you follow the
patientinarmsling ............................

11.Do you prefer obtaining direct radiography
views before reduction of shoulder dislocation?
Yes / No

12.After reduction of simple shoulder dislocation do
you order:

a. Direct radiography: Yes / No

b.  Anyimaging method other
than direct radiography : Yes / No

13.If yes, how long after the reduction do you want to
seetheresults............................

Thank you for taking the time to answer the questions.
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Oz

Amac

Akut lenfoblastik [6semi (ALL) en sik gorilen ¢ocuk-
luk ¢ag kanseridir. Cabuk yorulma, morarma, kana-
ma, sebebi bilinmeyen ates gibi sikayetlerin yani sira;
non-spesifik kemik ve eklem agrisi ilk basvuru bul-
gusu olabilmektedir. Bu ¢alismanin amaci; kemik ve
eklem agrisi sikayeti ile basvuran hastalarin demog-
rafik 6zelliklerini, laboratuvar bulgularini ve tedavi so-
nuclarini belirlemek, kemik eklem agrisi olmayan ALL
hastalari ile karsilastirmak ve kemik-eklem agrisi olan
hastalarin radyolojik bulgularini degerlendirmektir.

Gerec ve Yontem

Saglik Bilimleri Universitesi Ankara Cocuk Saghgi ve
Hastaliklari Cocuk Hematoloji Onkoloji Egitim Aras-
tirma Hastanesi Pediatrik Hematoloji Bilim Dalinda,
Ocak 2013 — Haziran 2018 tarihleri arasinda ALL ta-
nisi alan 163 hastanin dosyasi retrospektif olarak in-
celendi. Kemik ve eklem yakinmalari ile basvuran 33

hasta tespit edildi. Kemik eklem yakinmasi olan has-
talar; Grup | ve kemik eklem yakinmasi olmayan has-
talar; Grup Il olarak siniflandirildi. Tim hastalarin tani
sirasindaki demografik ozellikleri, laboratuvar bulgu-
lari ve son durumlari geriye dontk olarak incelendi.

Bulgular

Grup | ve Grup II' de yer alan hastalar arasinda yas,
cinsiyet, immunfenotiplendirme acisindan istatistiksel
olarak anlaml fark bulunmadi (p>0,05).Grup I'de; or-
tanca basvuru beyaz kiire degeri disik ve trombosit
degeri ise daha yuksek saptandi (p<0,05). Grup I'de
yer alan 7 hastanin radyolojik incelemesinde (%25)
patolojik bulgular saptandi. Direkt grafide; litik lezyon-
lar (n: 2), vertebralarda fraktiire bagh yikseklik kay-
b1 ve osteoporoz (n: 1), vertebralarda nodiler lezyon
(n:2), fokal radyoliisen goriinim (n:2) tespit edildi.

Sonug
Akut lenfoblastik 16semili hastalarda; kemik- eklem
agrisi 6nemli bir baslangi¢ bulgusu olabilir. Bu has-
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talarda; goruntileme teknikleri ile saptanan patolojik
degisikliklerin hematolojik malignitelere isaret edebi-
leceg@i unutulmamalidir.

Anahtar Kelimeler: Kemik-eklem agrisi, Akut lenfob-
lastik 16semi, Cocuk

Abstract

Objective

Acute lymphoblastic leukemia (ALL) is the most
common childhood cancer. In addition to complaints
such as fatigue, bruising, bleeding, fever of unknown
origin, non-specific bone, and joint pain may be the
first sign. The purpose of this study, to determine the
demographic characteristics, laboratory findings, and
treatment results of patients presenting with bone and
joint pain and to compare with ALL patients without
bone joint pain, and to evaluate the radiological
findings of patients with bone joint pain.

Material and Methods

Data of 163 patients who were diagnosed, treated
and followed up with the diagnosis of ALL in the
University of Health Sciences, Ankara City Hospital,
Department of Pediatric Hematology and Oncology
between January 2013 and June 2018 were evaluated

Giris

Akut lenfoblastik [6semi (ALL) en sik goériilen ¢cocukluk
¢agi kanseridir (1). Cabuk yorulma, kanama, ates gibi
sikayetlerin yani sira; iskelet sistemine ait klinik bulgu-
lar ilk basvuru yakinmasi olabilir (1). Basvuru sirasin-
da, kemik ve eklem yakinmasi goriilme orani %21-59
arasinda degistigi bildiriimektedir (2,3). Kemiklerde
agri, fonksiyonel bozukluk, topallama, eklemlerde
siglik iskelet sistemine ait en sik gorulen klinik bulgu-
lari olusturur (4). Hastalarda radyolojik goriintiileme
yontemleri ile kemik iligi aktivitesi ve ¢ogalan lése-
mik hiicrelerin kemik dokusuna infiltrasyonuna bagl
olarak cesitli degisiklikler tespit edilir (2,5). Yumusak
dokuda sislik, osteopeni, radyolusent metafiz bantlari,
kaba trabekilasyon ve periost reaksiyonu bu radyolo-
jik bulgular arasinda sayilmaktadir (2,6). Kemik ve ek-
lemlere ait yakinmalari olan hastalarin ayirici tanilari
her zaman kolay olmaz. Bu calismanin amaci; kemik
ve eklem agrisi yakinmasi ile basvuran ALL hastala-
rinin demografik dzelliklerini, laboratuvar bulgularini
ve tedavi sonuglarini degerlendirmek, kemik-eklem
agrisi olmayan ALL hastalari ile karsilastiriimak ve
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retrospectively. A total of 33 patients presented with
bone and joint complaints. The demographic features,
laboratory findings, and recent status of all patients
were examined retrospectively.

Results

There was no statistically significant difference
between the patients with bone and joint complaints
(Group I) and without bone and joint complaints (Group
II) in terms of age, gender, and immunophenotyping
(p> 0.05). The median white blood cell was lower, and
the platelet value was higher in Group | at diagnosis (p
<0.05). Positive findings were detected in seven (25%)
patients with direct radiography. On radiographs;
lytic lesions (n: 2), fracture-related height loss and
osteoporosis (n: 1) in the vertebrae, nodular lesions
(n:2) in the vertebrae, focal radiolucent appearance
(n:2) were detected.

Conclusion

Bone-joint pain may be a critical presenting sign in
patients with ALL, and pathological changes detected
by imaging techniqgues may indicate hematological
malighancies.

Keywords: Bone- joint pain, Acute lymphoblastic
leukemia, Child.

kemik-eklem agrisi olan hastalarin radyolojik bulgula-
rina dikkat cekmektir.

Gerec ve Yontem

Saglik Bilimleri Universitesi Ankara Cocuk Saghgi ve
Hastaliklari Cocuk Hematoloji Onkoloji Egitim Aras-
tirma Hastanesi Pediatrik Hematoloji Bilim Dalinda,
Ocak 2013 — Haziran 2018 tarihleri arasinda ALL ta-
nisi alan 163 hastanin dosyasi retrospektif olarak in-
celendi. Kemik ve eklem yakinmalari ile bagvuran 33
hasta tespit edildi. Kemik eklem yakinmasi ile basvu-
ran hastalar; Grup I, kemik eklem yakinmasi olmayan
hastalar; Grup Il olarak gruplandirildi. Kemik eklem
yakinmasi ile basvuran hastalarin radyolojik bulgulart,
calismaya alinan tim hastalarin tani sirasindaki de-
mografik 6zellikleri, klinik ve laboratuvar bulgulari ve
son durumlari hasta dosyalarindan retrospektif olarak
kaydedildi.

Verilerin analizinde, tanimlayici istatistiklerden faydala-
nilmistir. Kategorik degiskenler ki-kare testi ile, strekli
degiskenler Student's t testi ile analiz edildi. Tim ana-



lizler Statistical Package for Social Sciences version
25.0 software for Windows (IBM SPSS Statistics for
Windows,Version 25.0. Armonk, NY: IBM Corp., USA)
kullanilarak yapildi. P <0,05 anlamli olarak kabul edildi.

Bu calisma Ankara Sehir Hastanesi 2 Nolu Klinik
Arastirmalar Etik Kurulu tarafindan E2-20-42 numara-
siyla 16.12.2020 tarihinde onaylandi.

Bulgular

Calismada ALL tanisi konan 163 hastanin 33’Gnde
(%20.2) kemik ve eklemlere ait sikayetler tespit edildi.
Kemik eklem yakinmasi olan hastalar Grup | ve kemik
eklem yakinmasi olmayan hastalar Grup Il olarak si-
niflandirild.

Grup I'de yer alan hastalarin yas ortalamasi; 8.34 yil
(min-max: 1.1-17.2 yil) idi. 12 hasta (%36.4) kiz ve
21 hasta (% 63.6) erkek cinsiyette; 31 hasta (%93.9)
prekirsor B hiicreli ALL ve 2 hasta (% 6.3) T hcreli
ALL idi.

Grup Il'de yer alan hastalarin yas ortalamasi; 7 yil
(min-max:1.7-17.6y1l) idi. 54 hasta (%41.5) kiz, 76
hasta (%58.5) erkek cinsiyette idi. 116 hasta (%89.2)
prekirsor B hiicreli ALL, 14 hasta (%10.7) T hucrel
ALL idi.

Grup | ve Grup II' de yer alan hastalar arasinda yas,
cinsiyet, immunfenotipik 6zellikler agisindan istatistik-
sel olarak anlamli fark bulunmadi (p>0.05).

Grup I'de ortalama sikayetlerin baslama zamani 8 haf-
ta (min-max:1-14 hafta) Grup II'de 6 hafta (min-max:
1-10 hafta) olarak hesaplandi. Sikayetlerin baslama
zamanli ile tani arasinda gecen sire Grup I'de daha
uzun bulundu ancak fark istatistiksel olarak anlamli
degildi (p>0.05).

Kemik ve eklem yakinmasi ile basvuran hastalarin
tamaminda; en sik goriulen sikayet; agri, en sik fizik
muayene bulgusu ise agri duyulan viicut bolgesinin
kullanilamamasiydi.

Grup I'de, basvuru hemoglobin ortalama degeri; 8.6
gr/dl (min-max deger: 3.4-15.9), ilk basvuru beyaz
kirre ortalama degeri; 37.800/mm3 (min-max deger:
1.200-700.000/mm3), trombosit ortalama degeri;
113.000/mm3(min-max deger: 8.000-438.000/mm3)
olarak saptandi. Grup I'de; 1 hastanin (%3) hemog-
rami normaldi.

Grup IlI'de, basvuru hemoglobin ortalama degeri;
8.3 gr/dl (min-max deger: 3.5-14.8), basvuru beyaz
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kire ortalama degeri; 58.500/mm3 (min-max de-
ger:6.300-720.000/mm3), trombosit ortalama degeri
54.000/mm3(min-max deger: 4.000-576.000/mm3)
olarak hesaplandi. Grup I'de yer alan hastalarda Grup
II'de yer alan hastalara gore; ortalama basvuru beyaz
kire degeri disiik ve trombosit degeri ise daha yuk-
sek saptandi. Fark istatistiksel olarak anlamli bulun-
du (p<0.05). Basvuru hemoglobin degeri, Urik asit ve
laktat dehidrogenaz degerlerinde her iki grup arasin-
da anlaml farklilik saptanmadi (p >0.05).

Grup I'de yer alan 7 hastada (%21.2) patolojik rad-
yolojik bulgular saptandi. Direkt grafide saptanan
degisiklikler icinde; litik lezyonlar (n: 2), vertebralar-
da fraktire bagli yukseklik kaybi ve osteoporoz (n:1),
vertebralarda nodiler lezyon (n:2), fokal radyoliisen
gorinim (n:2) saptandi. Manyetik rezonans gorun-
tuleme (MRG) cekilen 1 hastada; L2- S1 vertebralar
arasinda duzensiz sinirli nodiler sinyal degisiklikleri
ve 1 hasta ise vertebra frakturu ile T12- L 2 vertebralar
arasinda tutulum lehine yorumlanan patolojik sinyal
artisi saptandi.

Grup I'de 24 hasta (%72.7) remisyonda izleme devam
ediliyorken bir hasta (%3) kaybedildi. Grup II'de 130
hastadan 104 hasta (%80) remisyonda izleme devam
edilmektedir. 9 hasta (% 6.9 ) kaybedildi. Sonuclar
arasinda istatistiksel olarak anlamh fark bulunmadi
(p> 0,05).

Tartisma

Kemik ve eklem agrisi, cocuk hekimlerinin ¢ok sik
karsilastigr bir sikayettir (7). Travmatik, enfeksiy6z
ve romatolojik nedenler yaninda hematolojik kanser-
lere bagl olarak ortaya cikabilmektedir (7,8). Has-
talar ilk basvurdugunda anemi, disik veya yiksek
beyaz kire sayisI ve trombositopenisi olmasi kemik
iligi tutulumu konusunda uyarici olur ve tani koymak
kolaylasir. Ancak spesifik olmayan sikayetlere sahip
hastalarda tani koymak oldukca giictiir (1,9). Ozellikle
alt ekstremitelerde yaygin kemik agrisi ile karakterize
kemik ve eklem sikayetleri, hastaligin baslangic do-
neminde hicbir laboratuvar bozukluk ortaya ¢ikma-
dan karsimiza gelebilir (1). Akut lenfoblastik 16semili
hastalarda; kemik ve eklem sikayetlerinin gorilme
orani %21-59 arasinda degisebilmektedir (2). Bizim
calismamizda bu oran % 20 dolayindadir. Miller ve
arkadaslarinin yaptigr bir galismada kemik eklem
agrisi % 62 gibi yiksek bir oran bildiriimektedir (10).
Cocuklarin yaygin kemik eklem agrisini tariflemekte
zorlanmasi sebebi ile bu oranlarin genis bir aralikta
olabilecegi distnilmektedir.

Calismamizda kemik ve eklem agrisi olan hastalarda,
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sikayetleri olmayan hastalara gore beyaz kiire sayisi-
nin anlamli olarak disik, trombosit sayisinin anlamli
olarak ylksek oldugu gorulmistir. Literatlire benzer
olan bu sonug I6semik hiicrelerin daha az agresif dav-
ranisi ile aciklanmaktadir (2). Dahasi tanidan 6nce
belirgin kemik agrisi olan ALLli gocuklarin siklikla
normal hematolojik degerlere sahip olabilecegi bildi-
rilmektedir (11). Bizim hastalarimizin ¢ogu tam kan
sayiminda anormallikler saptanmasindan sonra he-
matoloji bélimiine yonlendirilen hastalar oldugu icin
beklenenin aksine kan sayimi normal olan yalnizca
bir hasta vardir.

Calismamizda sikayetlerin baslama zamani ile tani
alma zamani arasinda kemik eklem agrisi olan grupta
daha uzundur; ancak fark istatistiksel olarak anlam-
Il degildir. Literatirde de bu surenin kemik eklem si-
kayetleri ile gelen hastalarda daha uzun oldugu bil-
dirilmektedir (11). Semptomlarin baslama zamani,
hastalarin beyanlarina gore kaydedildigi icin objektif
bir degerlendirme yapilmasinin zor olabilecegini akla
getirmektedir.

Akut lenfoblastik 16semili hastalarda; radyolojik kemik
degisiklikleri yiiksek oranda (% 41-70) oranda gorile-
bilmektedir (2). Semptomlarla radyolojik gorintileme
bulgulari iliskili olmayabilir (4). Akut 16semili bir cocuk-
ta ortaya cikabilecek radyografik bulgular yaygin os-
teopeni, metafiz bantlari, periosteal yeni kemik olusu-
mu, osteosklerozdur (5,12). Kemik eklem yakinmasi
olan hastalarimizin % 21,2'sinde radyolojik bulgular
saptanmistir. Bu oran literatirden daha dusuktr.
Hasta sayisinin azhgi bu farklilia neden olmus olabi-
lir. Literatirde; hematolojik parametreleri normal olan
ve i1srarcl kemik- eklem agrisi ile basvuran hastalarda
manyetik rezonans goérintileme (MRG) (13) ve fluo-
ro-2-deoksi-glikoz (FDG) pozitron emisyon tomografi
(PET) den yararlanilabilecegi bildiriimektedir (13,14).
Bizim hastalarimiz icinde sirt agrisi olan iki hastaya
direkt grafilerine ek olarak MRG cekildi. Bu hastalarda
kemik yapilarda ALL tutulumu lehine patolojik sinyal
degisiklikleri tespit edildi.

Kemik eklem agrisi ile gelen hastalarda bir diger
onemli konu ALL'li hastalari ile romatolojik hastalari
ayirt etmektir. Bu nedenle hastalari degerlendirirken
her iki hastahgi ayiran bulgular aramak gerekmekte-
dir. Akut lenfoblastik I16semi veya juvenil idiyopatik art-
rit (JIA) tanisi alan hastalarin radyolojik bulgularinin
incelendigi bir calismada radyolusent metafiz bant-
lari, kaba trabekilasyon ALL'li hastalarda daha sik
goruliirken, JIA tanisi alan hastalarda yumusak doku
sisliginin daha c¢ok goruldugu bildirilmistir (6). Ayirici
tanida direkt grafi bulgularinin yardimci olabilecegi
bildiriimektedir (1,6). Bu nedenle hastalari ilk goren
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hekimlerin hematolojik hastaliklarla iliskili radyolojik
bulgulari bilmesi faydali olacaktir (3).

Kemik eklem tutulumunun prognoz ile iliskilisi tartis-
malidir. Bazi ¢calismalarda; kemik tutulumu olan has-
talardaki 16semik hicrelerin davranislarina bagl ola-
rak daha az agresif seyrettigi ve tedavi sonuglarinin
daha iyi oldugu bildiriimekte, bazi calismalarda ise
kemik tutulumu ile sagkalim arasinda anlamli bir iligki
saptanmadigi bildiriimektedir (2,4,11). Bizim calisma-
mizda hasta gruplari arasinda prognostik acgidan bir
fark tespit edilmemisgtir.

Kemik ve eklem yakinmasi olmayan hastalarin bir kis-
minin direkt grafilerinin olmamasi ve hastalarin sika-
yetlerinin basladigi ilk ginlere ait tam kan sayimlari
olmamasi ¢alismamizin kisithhgidir. Ancak kemik ve
eklem agrisi ile basvuran hastalarda ayirici tanida
hematolojik malignitelerin unutulmamasi gerektigini
hatirlatmasi yoninden énem tasimaktadir.

Sonug

Kemik-eklem agrisi ile basvuran losemili hastalarin
tanisinda karsilasilan en énemli sorun ise ortopedik
ve romatolojik hastaliklarla karismasidir. Bu nedenle;
israrct kemik ve eklem agrisi ile gelen hastalarda he-
matolojik malignitelerin var olabilecegi unutulmamali-
dir. Bu hastalarda goruntuleme teknikleri ile saptanan
patolojik degisiklikler laboratuvar degerlerine bakil-
maksizin hematolojik maligniteler acisindan dikkatle
degerlendirilmelidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calisma Ankara Sehir Hastanesi 2 Nolu Klinik
Arastirmalar Etik Kurulu tarafindan E2-20-42 numara-
siyla 16.12.2020 tarihinde onaylanmistir.
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Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
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Oz

Amac

influenza 6nemli bir halk saghdr sorunudur. Ozellikle
¢ocuklarda, kronik hastaliklari bulunan ve bagisiklig
baskilanmis kisilerde ciddi akut solunum yolu enfeksi-
yonlarina sebep olurlar. Calismada ¢ocuk hastalarda
Covid-19 pandemi éncesi ve pandemi déneminde inf-
luenza vakalarinin sikligi ve hastalarin klinik bulgula-
rinin degerlendiriimesi amagclandi.

Gerec¢ ve Yontem

Calismaya, 01.03.2019-11.03.2021 tarihleri arasinda
Atlas Universitesi Tip Fakiiltesi Cocuk Acil ve Genel
Cocuk Poliklinikleri'ne basvuran ve influeanza tanisi
alan 0-18 yas arasindaki hastalar dahil edildi. Has-
talarin Klinik ozellikleri, yatis orani, komplikasyonlar,
pandemi 6ncesi ve pandemi dénemindeki sikligi ayla-
ra gore dagilimi incelendi.

Bulgular
Olgularin %55.6's1 (n=594) erkek, %44.4'0 (n=475)
kiz idi. Calisma toplamda 1069 hasta ile tamamlan-

di. Calisma sonucunda en fazla gorilen semptomlar
siraslyla ates (%96.5), oksurik (%51), halsizlik (%42)
ve burun akintisi (%30.8) idi. Hastalarin %93.2’si Co-
vid-19 pandemi 6ncesi déneme aitti. influenza viru-
sunun Ocak ayinda pik yaptigi ve Covid-19 pandemi
surecinde influenza B tipinin daha sik géruldiigu sap-
tandi.

Sonug

Sonug olarak, ilk Covid-19 vakasinin gorildugu tarih-
ten itibaren alinan tedbirlerle influenza’nin azaldigi
goralda.

Anahtar Kelimeler: infuenza A, influenza B, Semp-
tomlar, Covid-19, Pandemi.

Abstract

Objective

Influenza is an important public health problem.
They cause severe acute respiratory tract infections,
especially in children, people with chronic diseases and
immunosuppressed individuals. The aim of the study
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was to evaluate the frequency of Influenza cases and
the clinical findings of the patients before the Covid-19
pandemic and during the pandemic period.

Material and Methods

Patients aged 0-18 years, who applied to Atlas
University Medical Faculty Pediatric Emergency and
General Pediatric Polyclinics between 01.03.2019
and 11.03.2021 and were diagnosed with influenza,
were included in the study. The clinical features of
the patients, the rate of hospitalization, complications,
the frequency before and during the pandemic,
distribution by months were examined.

Results
55.6% (n=594) of the cases were male and 44.4%
(n=475) were female. The study was completed with

Introduction

Influenza is an infectious disease that causes serious
complications and even death, especially in children
and people with chronic diseases (1). The World
Health Organization (WHO) estimates that there are
approximately 1 billion cases of Influenza worldwide,
290,000 to 650,000 Influenza -related deaths, and 3-5
million cases of serious illness (especially in children,
the elderly, and immunosuppressed persons) (2,3).
Influenza causes acute respiratory tract infections
(ARTIS) that result in flu, fever, runny nose, cough,
myalgia, headache and sometimes even death (4).
ARTIs can have a serious course in childhood and
constitutes 20 percent of deaths in children under 5
years of age (5). Influenza A/lnfluenza B (InfA/InfB)
viruses are the most common causes of seasonal
flu outbreaks in humans. Generally, the InfB virus is
responsible for 15-30% of total Influenza infections
and does not cause a pandemic. InfA virus is often
responsible for seasonal Influenza epidemics and
pandemic outbreaks due to frequent genetic mutations
and inter-subtype reclassification (6).

Viral pneumonia cases are extremely common in the
community. The viral infection rate in community-
acquired pneumonia is approximately 25% (7).
Severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) and Influenza are viruses that can
cause pneumonia (8,9). Seasonal Influenza is one
of the important public health problems affecting
approximately 5-10% of adults worldwide, and is a
cause of serious morbidity and mortality, especially
in high-risk groups (10). Patients with Influenza
infection usually present with cough, fever, headache,
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a total of 1069 patients. As a result of the study, the
most common symptoms were fever (96.5%), cough
(51%), fatigue (42%) and nasal discharge (30.8%).
93.2% of the patients belonged to the pre-Covid-19
pandemic period. It was determined that influenza
virus peaked in January and influenza B type was
seen more frequently during the Covid-19 pandemic
period.

Conclusion

As a result, it was seen that Influenza decreased with
the measures taken since the first Covid-19 case was
seen.

Keywords: Influenza A, Influenza B, Symptoms,
Covid-19, Pandemic

weakness, myalgia, runny nose and sweating. The
same symptoms tend to be seen in patients without
Influenza pneumonia, but dyspnea is more common
in patients with pneumonia (9). Since the outbreak
of the Covid-19 pandemic, cases related to SARS-
CoV-2 and InfA coinfection have been reported from
various countries (11). The WHO reported similar
and different features of Covid-19 and Influenza in its
statement dated March 17, 2020, and it was stated
that both diseases had similar symptoms (12). In
addition, there are studies reporting that clinical and
radiological differential diagnosis is not made in cases
with InfA and Covid-19 co-infection (13).

At the end of 2019, various measures have been
taken around the world, with the spread of the
Covid-19 pandemic all over the world, increasing the
health burden, causing very serious contagiousness
and clinically fatal pneumonia and acute respiratory
distress syndrome. These measures are non-
pharmacological measures (NPM), including social
distance, hygiene, masks, as well as the closure of
places such as cafes, bars, restaurants, where people
stay and move collectively, and schools. It has been
reported that serious reductions in most of the viruses
transmitted by droplets are observed thanks to NPM
(14).

In this study, it was aimed to evaluate the frequency
and clinical findings of Influenza diagnosis before and
during the Covid-19 pandemic period in Istanbul.

Material and Methods

A total of 1069 patients, aged 0-18 years, who applied



to Atlas University Medicine Hospital General Pediatric
Polyclinics and Pediatric Emergency Polyclinic with
symptoms of fever and respiratory tract infection
and diagnosed with Influenza between 01.03.2019-
11.03.2021 were included in the study. The study was
planned as a single-center Retrospective/Prospective
study and the records of the patients were examined
retrospectively. Non-interventional Ethics Committee
approval was obtained from Atlas University Medical
and Health Sciences Research Board (25.12.2020/01)
for the study.

A pandemic was declared by the WHO on 11.03.2020,
when the first Covid-19 case was seen in our country
(15). In this context, the study was designed as pre-
Covid-19 pandemic (01.03.2019-10.03.2020) and
Covid-19 pandemic period (11.03.2020-11.03.2021).
The files, computer records and discharge summary
reports of all patients diagnosed with Influenza
before and during the Covid-19 pandemic were
retrospectively reviewed. Demographic features
of the patients (age, gender), symptoms, clinical
findings, antiviral or antibiotic treatment, length of stay
in the hospital, and distribution of patients according
to months were recorded.

Influenza test was performed in patients by
fluorescent immunoassay method by looking for
antigen. Nasopharyngeal swab samples were taken
from the patients by entering through both nostrils
with a swab and advancing up to the nasopharyngeal
region, then the rods were rotated 360°. The samples
were studied with the STANDART F analyzer
device manufactured by CD BIOSENSOR using the
Influenza A/B FIA commercial kit. This method; It is a
fluorescence immunoassay method that determines
the presence of Influenza A (H1N1) and Influenza B
(TAIWAN). Patients who were positive for InflA and
InfB as a result of the test were recorded.

Statistical Analysis

SPSS (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.)
Statistical package program was used to evaluate the
demographic and clinical characteristics of patients
diagnosed with Influenza. Variables were expressed
as mean * standard error, median, 25 quatrtiles,
75 quartiles, percentage and frequency. Variables
were evaluated after controlling for normality and
homogeneity of variances (Shapiro Wilk and Levene
Test). Continuous variables were evaluated with the
Mann-Witney U and Kruskal Wallis tests. Categorical
variables were analyzed with Fisher's Exact Test
and Chi-Square test. In cases where the expected
frequencies were less than 20%, evaluation was
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made with the "Monte Carlo Simulation Method" to
include these frequencies in the analysis. A p value
of <0.05 was accepted for the significance level of the
tests.

Results

A total of 1069 patients diagnosed with Influenza were
evaluated in the study. InfA was defined in 772 patients
(72.2%), while InfB was defined in 297 patients. When
we examined the distribution of all patients according
to symptoms, the most common symptoms were
fever (96.5%), cough (51%), fatigue (42%) and nasal
discharge (30.8%), while the least common symptoms
were respiratory distress (0.9%) and joint pain (0.3%).
Although patient symptoms were more common in
InfA type, all symptoms were less common in patients
diagnosed with InfB type. When the Influenza types
and patients symptoms were examined, it was
determined that the complaints of fatigue (p=0.000)
and vomiting (p=0.044) were more common in the
patients diagnosed with InfA, and the complaints of
sore throat (p=0.002) in the patients diagnosed with
InfB. Symptoms of the patients are shown in Table
1. When the mean age of all patients was evaluated,
the mean age of the patients diagnosed with InfB
(5.89+0.21) was found to be higher than the patients
diagnosed with InfA (4.33+0.13) (p=0.000).

In the study, it was seen that 93.2% (n=996) of the
patients diagnosed with Influenza belonged to the
pre-Covid-19 pandemic and in 73 patients during the
pandemic period. It was observed that 55.6% (n=594)
of the patients were male and 44.4% (n=475) were
female, with a mean age of 4.76+0.11 years. InfA was
detected in the pre-pandemic period in 751 patients
and in the pandemic period in 21 patients, whereas
InfB was detected in 245 patients before the pandemic
and in 52 patients during the pandemic period. It was
observed that there was a significant increase in InfB
infection during the Covid-19 period (p=0.000). In
addition, there was a significant increase in the use of
antibiotics (p=0.01) during the Covid-19 period (Table
2). 41 of the patients diagnosed with Influenza had
chronic diseases.

Inthe study, whenthe distribution of patients diagnosed
with Influenza before the Covid-19 pandemic period
was examined, it was determined that it peaked
in January with a rate of 50.7%, and it was seen in
November with a rate of 0.9% at least. In the Covid-19
pandemic period, 15.3% Influenza was diagnosed
only in March, and no Influenza cases were seen in
other months during the study. However, before the
Covid-19 pandemic period, the most common type
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Patients presenting symptoms

Influenza in Child Patients Before and During The Covid-19 Pandemic Period

Influenza A Influenza B Total
N (%) N (%) N (%) p

772 (72.2%) 297 (27.8%) 1069 (100%)
Fever 749 (72.6%) 283 (27.4%) 1032 (100%) 0.165
Cough 402 (73.8%) 143 (26.2%) 545 (100%) 0.250
Fatigue 359 (80.0%) 90 (20.0%) 449 (100%) 0.000
Nasal Discharge 239 (72.6%) 90 (27.4%) 329 (100%) 0.835
Vomiting 102 (79.7%) 26 (20.3%) 128 (100%) 0.044
Sore Throat 72 (60.5%) 47 (39.5%) 119 (100%) 0.002
Headache 41 (75.9%) 13 (24.1%) 54 (100%) 0.532
Body pain 29 (70.7%) 12 (29.3%) 41 (100%) 0.829
Diarrhea 34 (85.0%) 6 (15.0%) 40 (100%) 0.066
Nausea 16 (72.7%) 6 (27.3%) 22 (100%) 0.957
Stomachache 14 (66.7%) 7 (33.3%) 21 (100%) 0.566
Respiratory distress 9 (90.0%) 1 (10.0%) 10 (100%) 0.207
Joint pain 2 (66.7%) 1 (33.3%) 3 (100%) 0.830

in January 2020 was InfA (61.9%). InfB subtype was
statistically higher than InfA in February 2020 (36.0%)
before the Covid-19 pandemic period and in March
2020 (40.7%) during the pandemic period (p=0.000).

Discussion

Influenza and Covid-19, both of which are respiratory
diseases, have very similar symptoms, but there
are different epidemiological, laboratory and clinical
findings that distinguish the two diseases from each
other. One of the most important differences between
the two diseases is that Influenza shows seasonal
characteristics and flu epidemics in countries in the
Northern Hemisphere usually start in October and
end in March. However, such a seasonal distribution
has not been observed in the Covid-19 epidemic
so far, on the contrary, there have been significant
increases in the number of cases in many countries of
the world, including our country, due to the relaxation
of the measures (16).

Both Influenza and Covid-19 may present with
symptoms such as fever, chills, cough, shortness
of breath, feeling of tiredness and joint pains, sore
throat, runny nose, and the first symptom in Covid-19
patients may be diarrhea, decrease or loss of sense
of taste and smell (17).
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In this study, it was aimed to evaluate the frequency
and clinical findings of Influenza diagnosis before
and during the Covid-19 pandemic period in Istanbul.
As a result of the analysis of the data obtained from
the study, it was observed that the peak of Influenza
occurred in January. InfA was defined in 772 patients
(72.2%), while InfB was defined in 297 patients. The
most common symptoms were fever (96.5%), cough
(51%), fatigue (42%) and nasal discharge (30.8%).
Influenza was seen the most in January (50.7%)
and the least in November (0.9%). Gultekingil (18)
reported the peak of Influenza as the end of December
in his study. In line with the findings of our study, in
the study conducted by Gultekingil, the most common
Influenza type was A (75.7%), male patients were
affected more (45.3%), and the first two most common
symptoms were fever (94.2%). and cough (71.4%)
were reported. Similar results were seen in the study
conducted by Ciftci et al. (19), and it was reported that
the pandemic affected the preschool age group more
and caused more frequent hospitalizations.

It has been emphasized that the disease can be fatal
if the patients diagnosed with Influenza have chronic
diseases, being pregnant, and risk factors such as old
age (11). Gultekingil (17) reported in his study that
hospitalized patients had underlying chronic diseases.
In our study, in parallel with this study, it was observed
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Demographic and clinical characteristics of patients diagnosed with influenza before and

during the Covid-19 pandemic

Variables Before the Covid-19 During the Covid-19
pandemic, n (%) pandemic, n (%) P

Gender
Female 447 (94.1%) 28 (5.9%) 0279
Male 549 (92.4%) 45 (7.6%) '
Total 996 (93.2%) 73 (6.8%)
Influenza
A 751 (97.3%) 21 (2.7%) 0.000
B 245 (82.5%) 52 (17.5%) )
Total 996 (93.2%) 73 (6.8%)
Hospitalization
Absent 932 (92.8%) 72 (7.2%) 0081
Present 64 (98.5%) 1 (1.5%) '
Total 996 (93.2%) 73 (6.8%)
Elevated Creatine Kinase
Absent 973 (93.3%) 70 (6.7%) 0335
Present 23 (88.5%) 3 (11.5%) '
Total 996 (93.2%) 73 (6.8%)
Acute Respiratory Tract Infections
Absent
Present 872 (93.6%) 60 (6.4%) 0.186
Total 124 (90.5%) 13 (9.5%)

996 (93.2%) 73 (6.8%)
Antibiotic usage
Absent 768 (94.4%) 44 (5.6%) 0.01
Present 258 (89.9%) 29 (10.1%) ’
Total 996 (93.2%) 73 (6.8%)
Oseltamivir
Absent 11 (84.6%) 2 (15.4%) 0219
Present 985 (93.3%) 71 (6.7%) '
Total 996 (93.2%) 73 (6.8%)
Otitis Media
Absent 990 (93.2%) 72 (6.8%) 0433
Present 6 (85.7%) 1 (14.3%) '
Total 996 (93.2%) 73 (6.8%)
Age (n=1069), (Year)
(MeanSD) 4.76+0.11
Hospitalization Length (n=65),
(Day) (MeanzSD) eietles

that 41 (3.8%) of the patients had chronic diseases
and 65 (6.1%) were hospitalized.

In our study, 287 (26.8%) patients were treated with
antibiotics. We think that this situation is related to
secondary bacterial infections. In addition, it was
determined thatthere was a decrease in the complaints
of fatigue (p=0.009) and an increase in the use of

antibiotics (p=0.01) during Covid-19. However, no
significant difference was observed in terms of these
parameters before the Covid-19 pandemic period and
during the pandemic period. However, a significant
increase in InfB infection (p=0.000) was observed
during the Covid-19 pandemic period. However, it is
thought that this situation is not related to Covid-19 as
stated in the study of Blanton et al. (20).
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When we compared Influenza types with demographic
data and clinical symptoms, it was determined that the
complaints of fatigue (p=0.000) and vomiting (p=0.044)
were more common in patients diagnosed with InfA,
and sore throat (p=0.002) in patients diagnosed with
InfB. The mean age of patients diagnosed with InfB
(5.89+0.21) was found to be higher (p=0.000) than
patients diagnosed with InfA (4.33+£0.13). These
findings were found to be compatible with the results
of the study conducted by Tran et al. (21).

In our study, it was observed that 93.2% (n=996) of
the patients belonged to the pre-Covid-19 pandemic.
In line with the measures taken with the onset of
the Covid-19 pandemic, Covid-19 cases were seen
only in March 2020, but no Influenza cases were
encountered until March 2021. We think that NPM was
effective in the emergence of cases after March 2020,
when the first Covid-19 case was seen in Turkey.
Noh et al. (2020) reported that the Influenza season
decreased from 40.9 weeks to 4-16.4 weeks with the
application of NPM in South Korea (14). In the study
of Ahmed et al. (22) it was shown that the Influenza
epidemic decreased in case of maintaining social
distance and the attack of the cumulative Influenza
population decreased by 23% if social distance
was maintained in the workplaces. It has also been
reported that the reduction in the cumulative attack
rate is more pronounced when combined with other
pharmacological and non-pharmacological methods.
In a study conducted in Hong Kong, it was found
that NPM was associated with a decrease in the
transmission of Covid-19 and significantly reduced the
transmission of Influenza in the early period (23). NPM
has been reported to significantly reduce the spread
of seasonal Influenza. In addition, it was emphasized
that it is important to take these precautions in places
where a vaccine cannot be found in the early phase of
the Influenza pandemic (24).

As a result, it was understood that NPM, which was
taken with the Covid-19 pandemic, provided a serious
reduction in the incidence of Covid-19 and Influenza,
and even no cases were seen in some months. It has
been seen that Influenza is a serious public health
problem, and NPM is as important as pharmacological
measures to prevent it. Even if the Covid-19 pandemic
is over in the next period, we think that NPM should
be implemented in our social life as much as possible.
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Oz

Amac
Cilt rozaseasi olan hastalarda gozyas! fonksiyonlarini
ve Meibomian bezlerin durumunu degerlendirmek.

Gerec¢ ve Yontem

Cilt rozaseas! olan 38 hasta (calisma grubu) ile 30
saglikli gondlli bireyin (kontrol grubu) sag gozleri
degerlendirildi. Okiiler ylizey hastalik indeksi (OSDI)
skoru hesaplandiktan sonra sirasiyla gbzyasi ozmo-
lariteleri ve gbzyasi kirllma zamanlari (T-BUT) élciltp
ve Schirmer testi yapildi. Alt ve st kapaktaki meibo-
mian bezler Sirius 6n segment analiz sistemi ile mei-
bografi yapilarak degerlendirildi.

Bulgular

Gruplar arasinda yas ve cinsiyet acisindan istatistik-
sel olarak anlamli fark saptanmadi (p>0.05). OSDI
skoru, gbdzyasi ozmolaritesi ve Schirmer degerleri
acisindan gruplar arasinda istatistiksel olarak anlamli
fark saptanmadi (tumu icin p>0.05). Calisma grubu-
nun T-BUT degerlerinin kontrol grubuna goére anlamli
olarak daha kisa oldugu tespit edildi (p <0.01). Roza-
sea ve kontrol grubunda st g6z kapaginda meibmian
bezlerdeki kayip oraninin ortanca degerleri sirasi ile
%18.00 (ceyrekler arasi aralik [CAA]: %8.10-27.75)
ve %14.60 (CAA: %7.95-25.30) iken alt gbz kapagi

meibografisinde bu degerler sirasi ile %15.00 (CAA:
%9.37-25.90) ve %11.15 (CAA: %5.60-19.70) idi.
Hem alt hem de Ust g6z kapaginda meibomian bez-
lerdeki kayip orani agisindan gruplar arasinda ista-
tiksel olarak anlamli bir fark saptanmadi (sirasiyla,
p=0.39 ve p=0.18).

Sonug

Cilt rozaseas! olan hastalarda daha yiiksek oranda
meibomian bez kaybi gozlenmesine ragmen, bu ista-
tistiksel olarak kontrol grubundan farkh degildi. Buna
ragmen bu hastalarda go6zyas! instabilitesi oldugu
saptandi.

Anahtar Kelimeler: Cilt Rozaseasl|, Gozyas! Fonksi-
yonlari, Kuru G6z, Meibografi, Meibomian Bezler.

Abstract

Objective
To evaluate tear functions and Meibomian glands’
status in patients with cutaneous rosacea.

Material and Methods

Right eyes of 38 patients with cutaneous rosacea
(study group) and 30 healthy volunteers (control
group) were evaluated. After Ocular Surface Disease
Index (OSDI) score was calculated, tear osmolarity
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and tear break-up time (T-BUT) were measured, and
the Schirmer test was applied respectively. Meibomian
glands in the lower and upper eyelids were evaluated
by meibography using the Sirius anterior segment
analysis system.

Results

No statistically significant difference was detected
between the groups in respect of age and gender
(p>0.05). No statistically significant difference was
determined between the groups in respect of the
OSDI score, tear osmolarity, and Schirmer test values
(p>0.05 for all). The T-BUT values of the study group
were detected to be significantly shorter than those
of the control group (p<0.01). The median values
of meibomian gland loss rate in the upper eyelid
of the rosacea and control groups were 18.00%

Introduction

Rosacea is one of the inflammatory cutaneous
diseases which damages sebaceous glands and blood
vessels, especially in the middle region of the face (1).
Although it can be seen in children, rosacea generally
starts after the age of 30 years and with progression,
clinical findings are fully formed at the age of 40-60
years (2,3). These findings include flushing, erythema
on the face, telengiectasis, papules and pustules.
In the late stage, sebaceous gland hypertrophy and
phymatous changes associated with dermal fibrosis
occur (4). Although the etiology of rosacea is not fully
understood, genetic predisposition, immune system
dysfunction and inflammatory reactions are thought
to be responsible (2). It has been suggested that
the disease is activated by inflammatory reactions
triggered by factors such as Demodex Folliculorum
infestation, spicy food, alcohol consumption,
menopause, and environmental factors such as
sunlight and climate and temperature changes (1-
3,5).

Although rosacea is a skin disease, as it leads to
inflammation, the lid margins, meibomian glands,
conjunctiva, sclera/episclera, and cornea are
also affected (6). Ocular involvement is found in
approximately 50% of patients diagnosed with
cutaneous rosacea, and the ocular findings emerge
before skin findings in approximately 20% of patients
(4,5). As diagnosis is a little difficult, it is difficult to
determine the actual prevalence of ocular rosacea
because there is no specific serological test and
findings are generally overlooked (7). Eye involvement
is usually bilateral and when diagnosis and treatment
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(Interquartile range [IQR]: 8.10-27.75%) and 14.60%
(IQR: 7.95-25.30%) respectively, while these values
in the lower eyelid meibography, were 15.00% (IQR:
9.37-25.90%) and 11.15% (IQR: 5.60-19.70%)
respectively. No statistically significant difference was
determined between the groups in terms of loss of
meibomian glands in both the upper and lower eyelids
(p=0.39 and p=0.18, respectively).

Conclusion

Although a higher rate of loss of meibomian glands
was observed in patients with cutaneous rosacea, this
was not statistically different from the control group.
However, tear instability was detected in these patients.

Keywords: Cutaneous Rosacea, Tear Functions, Dry
Eye, Meibography, Meibomian Glands.

cannot be made, this may lead to ocular morbidity and
social problems. Ocular symptoms of patients include
burning, dryness, a foreign body sensation, itching,
watering, pain, photophobia, and blurred vision (8-
10). In rosacea patients with eye involvement, dry
eye, cicatrising conjunctivitis, corneal infiltrations,
phylctenules, peripheral corneal vascularisation,
corneal thinning and ulcerations are seen (8,9,11,12).

Irregularities on the eyelid margin, telengiectasis,
dilated Meibomian gland orifices and intense
seborrheic secretion are found secondary to
Meibomian gland dysfunction (MGD) accompanying
rosacea. A foamy accumulation is seen at the edge of
the lower eyelid associated with excessive Meibomian
secretion (9-11). Although there is no specific ocular
finding in rosacea, it is most often accompanied
by MGD (6). MGD is a chronic ocular surface
disease that disrupts ocular surface hemostasis
and is characterised by qualitative changes in gland
secretion or obstruction of the terminal secretory
channels of the Meibomian glands (13). Meibography
is a non-invasive and reliable method to determine the
anatomic changes and loss rates in the glands when
evaluating MGD (14,15). Our purpose in this study is
to assess Meibomian glands with meibography and
tear functions in rosacea patients.

Material And Methods

Thirty eight patients with cutaneous rosacea were
included in the study group and 30 healthy individuals
were included in the control group. Ethical approval
was obtained from the Bozok University Ethics
Committee (date: 25.05.2015; number: 604-351)



before starting the study. Study processes were
implemented in accordance with the standards of
Helsinki Declaration. Informed consent was taken
from each participant. Patients with acne vulgaris,
psoriasis, and vitiligo were not included into the study.
Subjects with pterygium, giant papillary conjunctivitis,
ocular surgery history and contact lens use were
excluded from the study. The rosacea patients
included in the study were individuals who were
followed up with systemic or local treatments in the
dermatology department due to skin lesions. Those
who receiving ocular treatment or those with ocular
rosacea were not included in the study in order not to
disturb homogenization.

Patients followed up with a diagnosis of rosacea
in the examination performed by an experienced
dermatologist in the dermatology clinic were included
in the study group (2). Then, in the ophthalmology
clinic, the visual acuity of the participants was
measured and anterior segment slit lamp examination
was performed. For the evaluation of tear functions,
Ocular Surface Disease Index (OSDI) questionnaire
scores were calculated, tear film osmolarity (TearLab
Corporation, San Diego, CA, USA) and tear break-
up time (T-BUT) were measured respectively and the
Schirmer test was made under topical anesthesia.
Meibography of the right eye of each subject was
performed with the Sirius topography device (Sirius,
CSO, Florence, Italy).

Images of the Meibomian glands of the each eyelid
was taken with the meibography mode of the Sirius
topography using infrared light. By everting the each
eyelid respectively, meibography of the Meibomian
glands were taken. The loss in the glands is
calculated by marking the gland boundaries, and
the device gives a score by grading this loss rate.
Loss percentage in the Meibomian glands <10%
calculated as grade 0, 10-25% loss as grade 1, 25-
50% loss as grade 2, 50-75% loss as grade 3 and
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>75% loss as grade 4 (meiboscore).

The results of the study were analysed statistically with
SPSS24 version (Statistical Package for the Social
Sciences, IBM). It was determined whether the data
showed normal distribution or not. In the comparisons
between groups, the Student t-test or the Mann-
Whitney U test was performed. The p value of lower
than 0.05 was noted as statistically significant.

Results

Rosacea group consisted from 31 females and seven
males and control group consisted from 22 females
and eight males. The mean age of study and control
groups were 49.50+12.51 years (range, 22-75
years) and 47.86+12.82 years (range, 26-71 years),
respectively. No statistically significant difference was
observed between the groups in respect of age and
gender (p=0.59 and p=0.41). When the groups were
evaluated in relation to the tear parameters, T-BUT
values of the rosacea patients were significantly
shorter than those of the control subjects (p<0.01).
But no statistically significant difference was founded
between the rosacea and control groups in terms of
OSDI score, tear film osmolarity and Schirmer test
values (p=0.12, p=0.90 and p=0.08, respectively).

The median of loss rate in the upper eyelid meibomian
glands was 18.00% (interquartile range [IQR]: 8.10%-
27.75%) in the rosacea patients and 14.60% (IQR:
7.95%-25.30%) in the healthy subjects (p = 0.39).
The median of loss percentage in the lower eyelid
meibomian glands was 15.00% (IQR: 9.37%-25.90%)
in the rosacea group and 11.15% (IQR: 5.60%-
19.70%) in the control subjects (p=0.18). There was
no significant difference between the two groups
in relation of upper and lower eyelid meiboscores
(p=0.73, p=0.11, respectively) (Table 1). Figure

1 demostrates meibography of a patient from the
rosacea group.

Figure 1
Meibomain gland loss rate of a patient’s upper and lower eyelid from study group.
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The tear parameters and the results of meibography of the study participants

Study Group Control Group
(n=38) (n=30)
Mean+SD Mean*SD p value
Median (IQR) Median (IQR)
Tear Osmolarity 293.54+8.77 294.63+£11.04 0.90
(mOsmi/L) 292 (287-297) 293 (287-296) '
TBUT (secs) 6.0+4.69 13.245.9 <0.01
5(3-7) 14 (8-16.7) .
Schirmer (mm/5 min) 7.2+4.5 9.8+5.5 0.08
7 (3.75-10) 9 (4-14) '
Loss on upper eyelid 21.25+16.43 17.44+12.79 0.39
Meibography (%) 18.00 (8.10-27.75) 14.60 (7.95-25.30) '
Loss on lower eyelid 17.40+£11.70 13.44+10.61 018
Meibography (%) 15.00 (9.37-25.90) 11.15 (5.60-19.70) '
Upper eyelid Meiboscore 1.0+0.9 0.9+0.9 0.73
1(0-2) 1(0-2) '
Lower eyelid Meiboscore 0.9+0.7 0.6+0.6 011
1 (0-1.75) 1(0-1) ’

TBUT: Tear Break-up Time, SD: Standard Deviation, IQR: Interquartile Range
Data are presented as mean + standard deviation and median (IQR)

Discussion

The pathophysiology of rosacea has been associated
with inflammation, vascular dysfunction and
Demodex infestations (1,2,5,16). As patients benefit
from anti-inflammatory and antibiotic treatments, this
supports the view that inflammatory and infective
processes have a role in the pathogenesis (16,17).
MGD, which is seen very often in rosacea patients,
leads to rapid evaporation of tears associated with
abnormal lipid expression (18,19). As one of the most
frequently encountered diseases in ophthalmology
clinics, MGD can be evaluated biomicroscopically or
can be evaluated more objectively with the relatively
new method of meibography. Previous studies have
shown that MGD grading is a reliable method in the
evaluation of the Meibomian glands with meibography
(14,20).

In the present study, non-contact images of the
Meibomian glands of cutaneous rosacea patients
were taken by the Sirius device to assess the loss
ratios and meiboscores. Although the loss rate
and meiboscore of both the upper and lower eyelid
meibomian glands were higher in the cutaneous
rosacea group than in the control group, this was
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not statistically significant. Contrary to the results
of our study a previous study found the Meibomian
glands’ damage was more advanced in skin rosacea
patients than control subjects (21). We think that
the difference in the results of these two studies
may be due to the different rates of the subtypes
of skin rosacea included in the studies. Because
the histopathological findings of different subtypes
of cutaneous rosacea may be different and the
severity of these findings may vary according to the
subtypes (22). In another study that evaluated lower
eyelid Meibomian glands with an in vivo confocal
microscope according to inflammation, fibrosis and
the degree of meibum reflectivity, the scores of the
rosacea patients were reported to be significantly
higher than those of the controls. Also a correlation
was reported between the Meibiomian gland findings
in the lower eyelid and face findings in that study
(23). This results suggest that there may be a
relationship between the severity of skin rosacea and
the involvement of the meibomian glands. And this
may have contributed to the fact that the results of
our study differ from the results of previous studies.
In addition, the fact that histopathological findings on
the skin vary with the severity of rosacea supports
ouridea (22). Palamar et al. determined that although



rosacea patients had a higher loss rate of lower
eyelid Meibomian glands, there was no statistically
significant difference between rosacea and control
groups in relation of loss of upper eyelid meibomian
glands. However, they included only patients with
ocular rosacea in their study (15). In our study, only
patients with cutaneous rosacea were evaluated.

It is a widely known fact in the literature that some
drugs used in the systemic treatment of skin rosacea
(e.g. doxycycline) are also used in the treatment of
meibomian gland dysfunction (24,25 ). In addition, it
has been shown that systemic ivermectin, which is
usedinthetreatmentofrosacea, is effective in reducing
the concentration of Demodex Folliculorum, which
plays a role in the etiology of MGD, in the eyelashes
(26). It has been suggested that even topical creams
applied to the face may benefit the ocular surface
(27). These findings suggest that the treatments our
rosacea patients received for skin rosacea may have
prevented damage to their meibomian glands.

Of the tear function tests in this study, only the TBUT
value was observed to be significantly shorter in the
rosacea patients. In another study that evaluated
tear function tests in rosacea patients, a significant
difference was found in the TBUT and tear osmolarity
values compared to the healthy individuals (28).
However, as in our study, no significant difference was
observed between the groups in relation of the OSDI
and Schirmer test values. In another study, a positive
corrrelation was found between anti-inflammatory
cytokines and TBUT (29). From these results, it was
thought that the TBUT could have been shortened as
a result of the increased tear evaporation associated
with inflammatory processes in the tear films of
rosacea patients in this study.

Our study is comprehensive in terms of evaluating
the confinement of important parameters for ocular
surface hemostasis, such as meibomian glands, tear
osmolarity, Schirmer test, and TBUT. However, one
of the most important limitations of our study is the
limited number of patients. Therefore, studies with
larger series are needed.

Conclusion

Although a higher rate of loss of meibomian glands
was observed in patients with skin rosacea, this
was not statistically different from the control group.
However, tear instability may occur in these patients.
Further studies with large series investigating the
relationship between cutaneous rosacea subtypes
and disease severity with mebiomian gland loss are
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needed to elucidate the aasociation of meibomian
glands and cutaneous rosacea.
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Oz

Amac

Cocukluk caginda vertigo, genis ayirici tanisi olan bir
yakinmadir. Bu ¢alismanin amaci, vertigo sikayeti ile
basvuran cocuk hastalarin klinik 6zelliklerini belirle-
mek ve ayirici tanilarini degerlendirmektir.

Gerec¢ ve Yontem

Bu retrospektif calismada, Ocak 2018-Ocak 2021 ta-
rihleri arasinda Cocuk Noroloji Poliklinigine, vertigo
sikayeti ile basvuran yliiz hastanin tibbi kayitlari ince-
lendi. Hastalar yas, cinsiyet, aile 6ykusu, semptom-
larin siresi, atak sikhigi, provoke edici faktorler, eslik
eden semptomlar, fizik muayene, laboratuvar bulgula-
ri ve aldigi tani acisindan degerlendirildi.

Bulgular

Ortalama yas 12.39 idi. Hastalarin ¢cogunlugu (%64)
erkekti. Vertigonun farkl nedenleri vardi, ancak en
yaygin olan tani, enfeksiyon (%34) ve psikojenik ver-
tigo (%25) idi. Diger sik nedenler arasinda ortosta-
tik hipotansiyon (%16) ve vitamin B12 eksikligi (%9)
saptandi. Hastalarin cogunda semptom siiresi bir ay-
dan kisaydi ve ataklar genel olarak her giin gortldi.
Hastalar ataklarini, ¢cevrenin hareketi (%61), donme
(%27), dengesizlik (%20) ve digerleri olarak tanimla-
di. En sik eslik eden sikayetler, yorgunluk (%60) ve
bas agrisi (%54) olarak belirlendi. Laboratuvar verileri
degerlendirildiginde; dokuz hastada vitamin B12 ek-
sikligi saptandi; diger tim testler normal araliktaydi.

Otuz dokuz hastaya kraniyal manyetik rezonans go-
rintileme yapiimisti, 2 hastada anormal bulgu sap-
tandi ve anormal bulgulardan sadece biri vertigodan
sorumluydu.

Sonug¢

Cocuklarda vertigo, hem ebeveynlerde hem de dok-
torlarda endise duygusu yaratir ve ¢ogunlukla fazla
laboratuvar ve gorintileme incelemesine yol agar.
Gereksiz arastirmalardan kacinmak icin degerlendir-
meye ayrintili 6ykd ve kapsamli fiziksel muayene ile
baslanmalidir. Vertigoya sebep olan ciddi durumlar
nadirdir ve dikkatli klinik muayene ile tespit edilebilir.

Anahtar Kelimeler: Vertigo, Cocuk, Ayirici tani, De-
gerlendirme.

Abstract

Objective

Vertigo is a complaint consisting of wide spectrum
of diagnoses in childhood. The aim of this study was
to evaluate clinical characteristics and differential
diagnosis of pediatric patients with vertigo.

Material and Methods

In this retrospective study, the medical records of
a hundred patients who presented to the Pediatric
Neurology Outpatient clinic with the complaint of
vertigo between January 2018-January 2021 were
reviewed. Patients were evaluated for age, gender,
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family history, duration of symptoms, frequency of
attacks, provoking factors, accompanying symptoms,
physical examination, laboratory findings and final
diagnosis.

Results

The mean age was 12.39 years. The majority of the
patients were males (64%). There were different
causes of vertigo, but the most common two were
infection (34%) and psychogenic vertigo (25%). The
other frequent reasons were orthostatic hypotension
(16%) and vitamin B12 deficiency (9%). Most of the
patients had symptom duration for less than one
month (46%), and the attacks were primarily seen
(65%) every day. Patients explained their attacks as
the motion of the surrounding (61%), spinning (27%),
imbalance (20%), and others. The most common
accompanying symptoms were fatigue (60%) and

Introduction

Vertigo occurs with considerable frequency in
childhood (1-3). It is sometimes difficult to make the
correct diagnosis because children are inadequate
in describing their complaints, duration of episodes,
provoking and accompanying factors. There may
be symptoms of a wide spectrum of diagnoses
and various peripheral and central causes may be
implicated (1,2,4). Vertigoin children differs from thatin
adults and has been studied less extensively. Several
etiologies are unique to the pediatric population while
the others are rather different in children. The purpose
of this study was to review the clinical characteristics
and differential diagnosis of vertigo in children.

Material and Methods

In this retrospective study, the medical records of
a hundred patients who presented to the Pediatric
Neurology Outpatient clinic with the complaint of
vertigo between January 2018-January 2021 were
reviewed after approval of the Sileyman Demirel
University Faculty of Medicine Clinical Research
Ethics Committee (Date: 28.04.2021, Number:
10/185). Patients with accompanying chronic
conditions, patients with a history of long-term drug
use, and missing data were excluded. Patients were
anonymized and evaluated for age, gender, family
history, duration of symptoms, frequency of attacks,
provoking factors, the symptoms accompanying
vertigo, physical examination findings, specialist
consultations and final diagnosis.
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headache (54%). Laboratory data revealed vitamin
B12 deficiency in nine patients; all other tests were
in the normal range. Thirty-nine patients had cranial
MRI, only 2 of them revealed abnormal findings, one
of them was responsible for vertigo.

Conclusion

Vertigo in children creates a profound sense of
anxiety both in parents and physicians leading to
excessive number of functional testing and imaging
examinations. Evaluation should begin with detailed
history and comprehensive physical evaluation to
avoid superfluous testing and diagnostics. Serious
cases are fortunately rare and can be detected by
careful clinical examination.

Keywords: Vertigo, Pediatric, Differantial diagnosis,
Evaluation.

We examined laboratory data, including complete
blood count, biochemical tests (fasting blood glucose,
electrolytes, liver, and kidney function tests), ferritin,
B12 level, and thyroid function tests. The results from
patients who underwent cranial magnetic resonance
imaging (MRI) and electroencephalography (EEG)
were evaluated.

Statistical Analysis

The statistical analyses of the study were performed
using SPSS 20.0 (IBM Inc, Chicago, IL, USA). The
descriptive statistics were presented as meanzSD for
numerical variables and frequency (percentage) for
categorical variables. Monte Carlo exact Chi-square
test was used to see the relationships between the
diagnosis and other clinical characteristics. A p-value
of less than 0.05 was considered as a statistically
significant result.

Results

The power analysis was performed using GPower
9.1.2 software, and the sample size was determined
as 100. The power was considered 85% and the
Type-l error 5% with the ratios of p1=0.65 and
p2=0.35. Therefore, a total of 100 patients with vertigo
were enrolled in the study. The majority of the patients
were males (64%). The average age was 12.39+3.29
years, and the range was 4 to 18 years. 34% of the
patients had a family history of vertigo. Most of the
patients had symptoms for a duration of less than one
month (46%), and the attacks were primarily (65%)
observed every day. Patients explained their attacks
as the motion of the surrounding (51%), spinning



(27%), imbalance (20%), and others. The provocative
factors of vertigo were standing up (40%), sudden
move (36%), bending down (14%), turning over in bed
(9%), and seasonal reasons (1%). We evaluated the
severity of the disease in four classes with the highest
rate belonging to the “moderate” class (48%). The
attacks were lasting generally less than 60 minutes.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

There were different causes of vertigo, but the most
common two were infection (34%) and psychogenic
vertigo (25%). The other frequent reasons were
orthostatic hypotension (16%) and vitamin B12
deficiency (9%). Further details are provided in Table
1 and 2.

Main characteristics of infants with vertigo

Characteristics Categories N (%)
Female 36 (36)
Gender
Male 64 (64)
< 1 Month 46 (46)
. 1-2 Months 19 (19)
Duration of symptoms
3-6 Months 5(5)
6-12 Months 30 (30)
Everyday 65 (65)
Every week 23 (23)
Frequency of attacks
Monthly 10 (10)
Annually 2(2)
The feeling of turning around 51 (51)
Feeling of spinning 27 (27)
Description of attacks
Imbalance 20 (20)
Other 2 (2)
Bending down 14 (14)
Standing up 40 (40)
Provocating factors Turning over in bed 9(9)
Sudden move 36 (36)
Seasonal changes 1(2)
Mild 15 (15)
. Moderate 48 (48)
The severity of the attack
Severe 27 (27)
Very severe 10 (10)
Seconds 17 (17)
<1 min 23 (23)
1-60 mins 36 (36)
Duration of attack -
> 60 mins 10 (10)
Hours 11 (12)
Days 33
Yes 34 (34)
Family history
None 66 (66)
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Diagnosis of children with vertigo.

Vertigo in Childhood

Diagnosis n (%)
Infection 34 (34)
Psychogenic vertigo 25 (25)
Orthostatic hypotension 16 (16)
B12 deficiency 9(9)
HT 4. (4)
BPVC 33
MS 1(1)
BPPV 1(1)
Epilepsy 1(1)
Migraine associated vertigo 1(2)
Trauma 1(2)
Cardiac 1(1)
Idiopathic 3(3)
Total 100

HT: Hypertension, BPVC: Benign paroxysmal vertigo of childhood, MS: Multiple sclerosis,

BPPV: Benign paroxysmal positional vertigo.

We evaluated the correlation between the etiology of
vertigo and the duration of symptoms, the frequency
of attacks, the explanation of the symptoms, the
severity of the attack, and provoking factors. There
was no significant relationship between the etiology
and duration of symptoms (p=0.418). However, there
was a strong correlation between the frequency
of attacks and etiology (p=0.040). Diagnosis of
the infection (70.6%), psychogenic vertigo (68%),
orthostatic hypotension (56.3%), and vitamin B12
deficiency (66.7%) were the most common potential
causes among attacks occurring on daily basis.
The description of the attacks was not correlated
with the etiology (p=0.494). The infection (64.7%),
psychogenic vertigo (40%), orthostatic hypotension
(31.3%), and vitamin B12 deficiency (44.4%) patients
belonged to the group that described their symptoms
as the motion of the surroundings. There was no
significant relationship between the diagnosis and the
provoking factors (p=0.575). The severity of the attack
was not correlated with the diagnosis (p=0.668).
It was seen that most of the patients diagnosed
with infection (32.4%), psychogenic vertigo (48%),
orthostatic hypotension (62.5%), B12 deficiency
(66.7%), and hypertension (HT) (100%) were in the
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group of moderate severity. It was also seen that
the duration of the attack was not affected by the
diagnosis (p=0.602). In most cases the duration of
the attack was less than 1 minute or between land
60 minutes.

The most common accompanying symptoms were
fatigue (60%) and headache (54%). Nausea (32%),
blurred vision (28%), anxiousness (23%), numbness
(20%), fullness in the ear (18%), and vomiting (10%)
were observed at lower rates. Other complaints were
seen at rates below 10%. 10% of the patients did not
have any associated symptoms (Table 3).

We examined the distribution between the age groups
and the diagnosis of the patients. The distribution of
etiology by age groups did not differ significantly.
Benign paroxysmal vertigo of childhood (BPVC)
diagnosis was seen only between the ages 4-6,
but no BPVC diagnosis was found in older ages.
While infection, psychogenic vertigo, and orthostatic
hypotension were seen in all age groups, B12
deficiency and HT were observed in patients over ten
years old (Table 4).



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Symptoms accompanying vertigo.

Complaints n (%)

Fatigue 60

Headache 54

Nausea 32

Blurred vision 28

Anxiousness 23

Numbness 20

Fullness in ear 18

Vomiting 10

Diplopia 9

Dysarthria 8

Hearing Loss 4

Syncope 3
Age-diagnosis

Age Groups, n (%)

Tani 4-6 years 7-9 years 10-12 years 13-15 years 16-18 years

Infection 2 (28.6) 5 (38.5) 12 (52.2) 12 (30.8) 3(16.7)

Psychogenic 0 3(23.1) 4 (17.4) 12 (30.8) 6 (33.3)

Orthostatic 2 (28.6) 2 (15.4) 4 (17.4) 3(7.7) 5 (27.8)

B12 deficiency 0 0 1(4.3) 6 (15.4) 2 (11.1)

HT 0 0 2(8.7) 2(5.1) 0

MS 0 0 0 1(2.6) 0

BPPV 0 0 0 1 (2.6) 0

Epilepsy 0 1(7.7) 0 0 0

Other 0 2 (15.4) 0 1(2.6) 0

Migraine 0 0 0 0 1(5.6)

Trauma 0 0 0 0 1(5.6)

Cardiac 0 0 0 1(2.6) 0

BPVC 3(42.9), 0,, 0, 0, 0,

p 0.103

a,b : superscript letter denotes the significant pairwise groups
HT: Hypertension, BPVC: Benign paroxysmal vertigo of childhood, MS: Multiple sclerosis,
BPPV: Benign paroxysmal positional vertigo.
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Relationship between the complaint and the etiology
was examined. The only complaint that varied
significantly was determined to be blurred vision
(p=0.015). It was observed that all complaints were
generally concentrated in diagnoses of infection,
psychogenic vertigo, orthostatic hypotension, and
vitamin B12 deficiency. While complaints such as
fatigue, headache, anxiousness, and nausea were
observed at similar rates; blurred vision was less
common in the infection group and more common
among the psychogenic vertigo and orthostatic
hypotension cases.

Laboratory data revealed vitamin B12 deficiency in
nine patients; all other tests were in the normal range.
The mean vitamin B12 serum level was 183.45+18.16
(150.0-205.0) ng/mL.

We performed the audiological evaluation on 30 of the
patients and all tests were normal. Ophthalmological
examination was performed in 10 patients, none of
them had pathological finding.

Thirty patients underwent cardiovascular evaluation,
only one of them had the diagnosis of right bundle
branch block, 4 had diagnosis of idiopathic HT, and
16 had orthostatic hypotension.

Thirty-nine patients had cranial MRI, only 2 of
them revealed abnormal findings, one of them was
responsible for vertigo; one patient had demyelinating
plagues and the other one arachnoid cyst. EEG was
performed in 55 patients, and only one had epileptic
activity.

Discussion

Vertigo is a common complaint in childhood,
consisting of a wide spectrum of etiologies. The
diagnosis of vertigo in childhood is difficult, because
ability to describe symptoms is limited, but still, history
and physical examination remain the most valuable
tools that allow diagnosis in most pediatric patients
without further diagnostic tests (1-4).

The frequency of vertigo causes varies according to
the examining centers. Differences in study design,
inclusion and exclusion criteria may explain the
differences between etiologies in different works.
Several studies have reported that BPVC, migraine
associated vertigo (MAV) and psychogenic vertigo are
the most common causes of vertigo (3,5-7). Another
study in childhood revealed that sinusitis and MAV
were the most frequent causes of vertigo, followed by
BPVC (4,8).
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There were different etiologies that presented with
vertigo in our study, but the most common two were
infection (34%) and psychogenic vertigo (25%). The
other identified reasons were orthostatic hypotension,
vitamin B12 deficiency, HT, multiple sclerosis (MS),
benign paroxysmal positional vertigo (BPPV),
epilepsy, BPVC, MAV, trauma, and cardiac problems.
No reason was found in 3 patients, their complaints
were resolved spontaneously.

Vertigo can occur secondary to infections like otitis
media and sinusitis in childhood. Pressure changes in
the middle ear and labyrinthitis are responsible for the
symptom. The frequency is reported to be 7-30% in
different studies (4,7). Infection was the most common
(34%) of the diagnoses in our study. The high rate
of infection was thought to be due to accompanying
headache, nausea, and vomiting symptoms which
probably caused a pediatric neurology clinic
admission. Clinical improvement was achieved with
appropriate antibiotic therapy.

Psychogenic vertigo was reported in 5-22% of patients
in different studies, while most of reports did not
mention it among the etiologies for vertigo (1,4,9,10).
Psychogenic vertigo was the second most common
(25%) among the diagnoses in our study. Vertigo is
often a subjective finding and can be accompanied
by psychiatric disorders, such as anxiety disorders,
depression and behavioral disorders. Psychosomatic
effects in an anxious person can cause dizziness.
Anxiety or hyperventilation may also reactivate a
vestibular disorder by altering somatosensory input
(11).

Orthostatic hypotension is frequently observed
in childhood and represents a temporary weak
adaptation of cardiovascular system to changes in
body position. The most common accompanying
symptoms are blackouts and loss of balance (12). The
third most common cause in our study was orthostatic
hypotension, and was detected in 10 patients. Only
simple recommendations were made to the patients.
Four children were diagnosed with HT. HT is a major
circulatory disease that can affect the peripheral
and/or central auditory and vestibular systems. The
association between HT and vertigo is well known
(13). Hypertensive crisis may be present with vertigo,
thus the blood pressure should always be checked in
such patients.

Vitamin B12 deficiency can cause neurological
and psychiatric findings. Vertigo is one of the most
common findings in deficiency (14).



BPVC was found only in three (3%) patients in our
study, but was a common etiology in most other
studies (3-6). The diagnosis of BPVC was made
according to age onset, characteristics of attacks and
normal physical and neurological findings between
attacks. It usually occurs in early childhood and
attacks disappear spontaneously (15).

BPPV consist of short-duration vertigo attacks in a
definite head position. The disease is rare in childhood.
It is a condition caused by dislodged otoconia into
the semicircular canals (16). Only one patient had
this diagnosis and was treated with repositioning
maneuvers.

MAV is one of the most often reported diagnosis (3-
6), but only one of our patients had this diagnosis.
Vertigo may occur without, before or during migraine
headaches. It can be seen together with phonophobia,
photophobia, smell disorders, nausea and vomiting
(15).

One of our patients had history of blunt head trauma.
Computed tomography scan was negative and vertigo
was due to labyrinthine concussion.

Only one of our patients had epileptic attack. Abnormal
EEG findings, loss of consciousness accompany
vertigo seen in epilepsy.

15-year-old girl had the diagnosis of MS which is a
rarely reported condition and also cardiac arrhythmias
may be present as a symptom of vertigo.

3 patients remained unclassified in our study. The
incidence of unclassified vertigo in children differs in
many studies.

Tumor, metabolic disease, refractive errors, vestibular
neuritis are among the causes of vertigo (17) we did
not detect in our study.

The most common symptoms accompanying vertigo
were fatigue, headache and nausea followed by
blurred vision, anxiousness and numbness. No
associated symptoms were found in 10% of the
patients. There are studies that reported headache,
blurred vision and loss of balance among the most
common symptoms (4), while others reported
headache, syncope, nausea and vomiting as the most
frequent ones (1,6,8,17).

Inadequacy of the children suffering from vertigo to
explain the characteristics of symptoms, duration of
episodes, and the provoking or accompanying factors
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may cause problems in reaching the diagnosis.
There was no strong correlation between diagnosis
and duration of symptoms, explanation of situation,
duration of attack, and the provoking factors in our
study. The clinician should be aware of it and should
try to make a diagnosis with the help of the caregiver.
Neuroimaging studies contribute little to the diagnosis
in patientsifvertigois the only symptom (18,19). Raucci
et al, performed neuroimaging studies in 20.8% of 616
children and detected serious neurological problems
only in 2.5% and noted neurological symptoms in
these patients (5).

Similarly, a study of 171 pediatric patients with vertigo
reported normal findings in 85% of MRI, 10% had non-
specific findings, and they declare that neuroimaging
findings have limited role in the children assessment
with vertigo (1).

Consistent with literature, our results suggest that
neuroimaging studies have a very limited role in the
assessment of children with vertigo and should only
be applied to selected patients.

Most patients presenting with vertigo do not require
laboratory testing, it should only be considered in
suspicion of special etiology.

Our observations suggested that vertigo in children
does not commonly represent a life-threatening
or serious illness and close cooperation between
different specialties is essential in establishing a
diagnosis.

Conclusions

Although the etiologies of vertigo are myriad, the
most commonly identified reasons are benign entities.
Vertigo in children creates a profound sense of
anxiety both in parents and physicians leading to an
excessive number of functional testing and imaging
examinations that are often unnecessary. Evaluation
should begin with detailed history and comprehensive
physical evaluation to avoid superfluous testing and
diagnostics. Serious cases are fortunately rare and
can be detected by careful clinical examination.
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Oz

Amac

Bu calismanin amaci migren hastalarina uygulanan
blyik oksipital sinir (GON) pulsed radyofrekans
(PRF) isleminin bas agrisi siddet, siklik ve surelerine
etkisini degerlendirmektir.

Gere¢ ve Yontem

Bu retrospektif calismada direncli migren tanisi olan
ve GON PRF islemi uygulanmis 27 hastanin verileri
tarandi. Hastalarin islemden 6nceki sayisal derece-
lendirme olcegi (NRS), bas agrisi sikhgi ve suresi,
islemden sonraki 1.,3.,6.,9. aylardaki NRS, bas agrisi
siklik ve slre degerleriyle karsilastirildi.

Bulgular

Hastalarin yas ortalamalari 41,11+12,18'di. Hastalik
tani sureleri (yil) ortalama 12,74+9,42'di. Hastalarin
GON PRF islemi 6ncesi NRS degerleri 8,81+0,62,
atak siklik (ay) degerleri 7,70+4,19, atak sureleri
(saat) degerleri 36,44+20,82'di. Hastalarin GON PRF
islemi sonrasi 1.,3.,6.,9. aylardaki NRS, atak sikligi
ve atak streleri islem 6ncesi NRS, atak sikligi ve atak

sureleri ile kiyaslandiginda istatistiksel olarak anlamli
derecede dusuk bulundu.

Sonug¢

Biz calismamizda GON PRF isleminin 9 aylik sure
boyunca migren atak siddetini, sikigini ve siresini
azalttigini gozlemledik.

Anahtar Kelimeler: Migren, Pulsed radyofrekans,
Blyuk oksipital sinir

Abstract

Objective

The aim of this study is to evaluate the effect of the
greater occipital nerve (GON) pulsed radiofrequency
(PRF) procedure performed to migraine patients on
headache severity, frequency and duration.

Material and Methods

in this retrospective study, the data of 27 patients with
a diagnosis of resistant migraine who underwent GON
PRF were scanned. The numerical evaluation scale
(NRS), headache frequency and duration before the
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procedure, 1, 3, 6, 9 months after the procedure,
NRS, frequency and duration values of the patients
were compared.

Results

The mean age of the patients was 41.11+12.18. The
mean duration of disease diagnosis (years) was
12.74+9.42. The mean NRS values of the patients
before the GON PRF procedure were 8.81+0.62,
the mean attack frequency (month) values were
7.70+4.19, and the mean attack duration (hour) values
were 36.44+20.82. After the GON PRF procedure,

Giris

Bas agrisi, Uluslararasi Bas Agrisi Dernegi tarafindan
U¢ ana kategoriye ayrilmistir: primer bas agrilari, se-
konder bas agrilari ve kraniyal néropatiler. Primer bas
agrilari, migren, gerilim tipi, trigeminal otonomik se-
faljiler ve diger primer bas agrilarini icermektedir (1).
Migren, diinyada en yaygin gorulen rahatsizliklardan
biridir. Global Burden Disease ¢alisma grubu tarafin-
dan 2016'da yapilan calismada, 328 hastalik arasin-
dan migren siklik olarak altinci siradadir. Bas agrisil,
Ozellikle migren, geng yetiskin ve orta yasli kadinlarda
yasam kalitesini etkileyen ana nedenlerden biridir (2).
Migren bas agrilari, tedavi giderleri ve is guict kaybi
nedeniyle yuksek maliyete sebep olmaktadir (3).

Migren tedavisi icin cesitli ilaclar ve teknikler kulla-
nilmasina ragmen, tedavilere yanit almak zor olabil-
mektedir. En az 3 migren onleyici tedavinin basarisiz
oldugu, en az 3 ay boyunca, ayda en az 8 giin migren
bas agrisi olmasi direncli migren olarak tanimlanir
(4). Direncli migren giinlik yasam aktivitelerini kisit-
layarak yasam kalitesini distrmektedir. Bu nedenle,
direncli migren tedavisi hala énemli bir klinik sorundur
(5). Migren farmakolojik tedaviye direncli hale geldik-
ten sonra, bazi minimal invaziv teknikler migreni te-
davi etmek icin kullaniimaktadir. Periferik sinir bloklari
ve pulsed radyofrekans (PRF), bas agrilarinda uygu-
lanan guvenli ve etkili yaklasimlardir. Biyik oksipital
sinir (GON) blogunun primer bas agrilarinin tani ve
tedavisinde énemli bir yere sahip oldugu bildirilmistir

(6).

Son yillarda alternatif bir tedavi yéntemi olarak néro-
modilasyon yaygin olarak kullaniimaktadir. Noromo-
dilasyon proseduirleri, periferik sinirleri ve dorsal kok
gangliyonunu hedefleyebilir. PRF, bir néromodilas-
yon teknigidir ve sinir fonksiyonuna etkili oldugu ka-
nitlanmistir. GON PRF; migren, oksipital nevralji, ser-
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1, 3, 6, 9 months NRS, attack frequency and attack
duration of the patients were found to be statistically
significantly lower when compared with pre-procedure
NRS, attack frequency and attack duration.

Conclusions

In our study, we observed that the GON PRF
procedure reduced the severity, frequency and
duration of attacks over a 9-month period.

Keywords: Migraine, Pulsed radiofrequency, Greater
occipital nerve

vikojenik bas agrisi ve intrakraniyal hipotansiyon bas
agrisi gibi cesitli bas agnlarina uygulanabilmektedir.
(7). Biz caismamizda direncli migren hastalarina uy-
guladigimiz GON PRF isleminin etkinligini arastirdik.

Gerec ve Yontem

Calisma igin Siileyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulu'nun 01.07.2021
tarih ve 14/228 sayili karari ile etik kurul onay! alindi.

Bu retrospektif calismaya uluslararasi bas agrisi sinif-
lamasi tani kriterleri kullanilarak tani konulan, medikal
tedaviye direncgli migren tani kriterlerine uyan, GON
blok ve PRF islemi uygulanmig, 18-75 yas arasi has-
talar dahil edildi. Siileyman Demirel Universitesi Tip
Fakiltesi Hastanesi Anesteziyoloji ve Reanimasyon
Anabilim Dali Algoloji Bilim Dalina Ocak 2017- Nisan
2020 tarihleri arasinda basvurmus 27 hastanin dos-
yalari retrospektif tarandi. Hastalarin sayisal derece-
lendirme dlgedi (NRS), atak sikligi, atak slresi veri-
lerine hastane arsiv dosyalarindan ve hastane bilgi
yonetim sistemi Uzerinden ulasildi. Tum hastalarin
calisma i¢in yazili onami alindi.

Botilinum toksin tip A tedavisi alanlar, lokal anestezik
alerjisi, malignite hikayesi, major psikiyatrik bozuk-
luk, néromuskdler disfonksiyonu, lokal ve genel en-
feksiyonu, gebeligi olanlar, servikal ve kranial cerrahi
gecirenler, kalp pili bulunan hastalar ¢alismaya dahil
edilmedi.

Biyuk oksipital sinir PRF isleminden 6nceki NRS,
atak sikligi, atak sireleri, blyuk oksipital sinir PRF
isleminden sonraki 1.,3.,6.,9. aylardaki NRS, atak sik-
g1, atak streleri ile karsilastirildi.

Teknik
Calismaya dahil olan hastalara 6nce ultrasonografi



(USG) ile tanisal GON blok uygulanmis. 1 hafta son-
ra hasta degerlendiriimis %30 veya daha fazla agri-
da hafifleme olmasi pozitif yanit olarak kabul edilmis.
Pozitif yanit alinan hastalara USG ile bilateral GON
PRF islemi uygulanmis. RF cihazindan (NeuroTherm
NT1100 St. Jude Medical, Inc. Minnesota, ABD) 42
°C, 45 V, 20 ms pulse genigligi ayarlari ile 6 dakika
bilateral olarak uygulama yapilmis. islem uygulanan
yere PRF bittikten sonra lokal anestezik + steroid ka-
risimi enjekte edilmis.

Kayit edilen verilerin istatistiksel analizi i¢in K pai-
red samples t testi kullanildi. Tum karsilastirmalarda
p degeri <0,05 istatiksel olarak anlamli kabul edildi.
Tim degerler ortalamatstandart sapma olarak verildi.

Demografik Veriler

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Bulgular

Calismaya dahil edilen hastalarin demografik ve-
rileri Tablo 1 de gdsterilmistir. Yas ortalamalar
41,11412,18'di. Hastalarin 22'si kadin 5'i erkekti.
Hastalik tani sureleri (yil) 12,74+9,42'di (Tablo 1).

Hastalarin GON PRF islemi 6ncesi NRS degerleri
8,81+0,62, atak siklik (glin/ay) degerleri 8,70+4,19,
atak sureleri (saat) degerleri 36,44+20,82'di. Hasta-
larin GON PRF islemi sonrasi 1.,3.,6.,9. aylardaki
NRS, atak sikhgi ve atak sureleri, islem 6ncesi NRS,
atak sikligi ve atak sureleri ile kiyaslandiginda ista-
tistiksel olarak anlaml dustik bulundu (Tablo 2).

(YOarst.iSS) 41,11+12,18
Hastalik Tani Siiresi
(Y1) 12,74+9,42
(Ort.+SS)

n %
Cinsiyet
Erkek 5 18,51
Kadin 22 81,48
ASA
1 18 66,66
2 9 33,33

ASA : Amerikan Anesteziyoloji Dernegi risk siniflamasi Ort.+SS : Ortalama + Standart Sapma n : Hasta sayisi

NRS, Atak Siklk ve Atak Sire Degerleri

BAZAL DEGER 1.AY 3.AY 6.AY 9.AY
Ort.+SS Ort.+SS Ort.+SS Ort.+SS Ort.+SS
NRSV . 8.8140,62 2,74 £1,40 2,51+1,69 2,59+1,47 4,48+2,11
p degeri <0,05 <0,05 <0,05 <0,05
Atak Sikligi (giin/ay) A 2,74+1,83 2,33+1,81 2,11+2,02 4,11+1,88
p degeri T <0,05 <0,05 <0,05 <0,05
Atak Siiresi (saat) 36.44+20.82 7,44+5,10 7,77+5,47 8,00+5,34 13,07+11,15
p degeri T <0,05 <0,05 <0,05 <0,05

NRS : Sayisal Derecelendirme Olgegi Ort.+SS: Ortalama * Standart Sapma
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Sadece ¢ hastada GON PRF islemi sonrasi l.ay
NRS degerleri 6-7 arasinda gorilmis. Bu ¢ hastanin
atak siklik ve atak sirelerinde de azalma goérilmemis
olup, profilaktik ve atak ilag tedavisinde degisiklige gi-
dilmis. Bes hastanin 9. ay NRS, atak siklik ve sure
degerleri islem 6ncesi degerlere yaklasmis. Calisma-
mizda hastalarin %70’inde bilateral uygulanan GON
PRF isleminin 9 aylik periyotta agri siddet skorlari,
atak sikligi ve atak siirelerinde istatistiksel olarak an-
lamli iyilesmeler sagladigini gézlemledik.

Tartisma

Bas agrisi tedavisinde periferik sinir bloklari uzun su-
redir uygulanmaktadir (8). GON blogu ilk kez 1940 yi-
linda Hadden tarafindan tanimlanmistir (9). GON blo-
gu, oksipital bas agrisi olan hastalarinin %60-70'inde
etkili olmaktadir (10). GON blogun mekanizmasi,
trigeminal nikleus kaudalis seviyesindeki, trigeminal
ve Ust servikal duyu lifleri arasindaki anatomik bag-
lantilara dayanmaktadir. GON blokajinin, sensitize tri-
geminoservikal kompleks ndronlarini etkileyerek hem
bas agrisini hem de allodiniyi gecirdigi gosterilmistir
(11). Bizim calismamizda GON PRF islemi uygula-
nan hastalarin %70’inde, 9 aylik periyotta, agri siddet
skorlari, siklik ve sirelerinde istatistiksel olarak an-
lamh dists gozlendi.

Farkli metodlar uygulanmasina ragmen GON blogu-
nun migren tedavisinde faydali oldugunu gdsteren
bircok calisma mevcuttur (12,13). GON blokaji uygu-
lamasinda farkli teknikler tanimlanmistir. Anatomik
olarak protuberentia oksipitalis eksterna ile mastoid
¢ikinti arasina cizilen hayali ¢izginin 1/3 mediyalin-
deki noktaya uygulanmasi, Protuberentia oksipitalis
eksternanin 2 cm laterali ve inferioruna yapiimasi iki
farkli uygulama ydntemidir (13). Ancak yapilan kadav-
ra ¢alismalarina bakildiginda GON’un orta hatta olan
mesafesinin 1.5 cm ile 7.5 cm arasinda degistigi gos-
terilmistir (14). USG kullaniimasinin siniri lokalize et-
mede daha faydali olacagi dustunilmektedir. USG ile
distal veya proksimalden islem uygulanabilir. Greher
ve ark.lar tarafindan 2010 yilinda proksimal teknik
tanimlanmistir (15). Biz ¢alismamizda USG ile prok-
simal teknik kullanarak GON PRF islemi uyguladik.

GON blokajinin etkinligini gdsteren ¢ok calisma mev-
cuttur ancak standardizasyon hentiz yoktur. Calisma-
larda teknik, ila¢ ve dozlar farkliliklar gdstermektedir.
(13). Bizim ¢alismamizda tanisal blokta 1,5 ml %2 Ii-
dokain ve 1,5 ml serum fizyolojik karistirilarak enjekte
edildi. Pozitif yanit aldigimiz hastalara 6 dakika bilate-
ral GON PRF islemi yapildi.

PRF, elektromanyetik dalgalarin (500 Khz'lik 20 ms'lik
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darbeler) dorsal kdék gangliyonuna veya periferik si-
nire 2-8 dakika boyunca uygulandigi ve ortalama si-
cakhgin 42°C civarinda tutuldugu bir tekniktir. PRF, ilk
Sluijter tarafindan tanimlanmistir. PRF'te akim, yuk-
sek voltajda kisa patlamalar halinde verilir ve Uretilen
IsI, bu darbeler arasinda dagilir. Bu sekilde, PRF te-
davisi, yuksek voltajli elektrik alanlarinin uygulanma-
sina izin verir ve elektrot ucu sicakligi 42°C'lik sicakhk
seviyesini asmaz (16,17,18). Bazi klinik calismalar,
PRF uygulanmasinin aylar boyunca agriy1 azalttigi-
ni bildirmistir. Bu ¢alismalar, dorsal kok gangliyonuna
veya periferik sinirlere uygulanan, genellikle néropatik
agn tedavisini icermektedir (19). PRF islemine bagh
olusan analjezinin kesin mekanizmasi heniz bilinme-
mektedir. Hagiwara ve ark.lari, PRF'in noradrenerjik
ve serotonerjik agri inhibitor yolaklarini gliiclendirerek
ndropatik agriyl modile edebilecegdini bildirmislerdir
(20). Higuchi ve ark.lari, PRF'in agrili uyarilarin ile-
timini azaltan, hicresel bir degisiklige neden olan
bir elektromanyetik alan olusturdugunu bulmuslardir
(21).

Noropatik agr olusturulan ratlarda uzun sireli PRF
uygulamasinin etkileri arastiriimis, PRF siresinin ar-
tirlmasinin tedavide daha etkili olacagi distnilmis
ancak uzun sureli PRF islemi etkisiz olup ayni zaman-
da artan noronal hasarla da iliskili oldugu bulunmus.
Bu bulgular, néropatik agri igin yararh bir tedavi olarak
dusunulen uzun sireli PRF (12 dakika) islemini des-
teklememistir (22). Biz ¢calismamizda 6 dakika sire ile
PRF islemi uyguladik.

Migren hastalarinda PRF ile ilgili yeterli calisma bu-
lunmamaktadir. Li ve ark.larinin yaptigi calismada
kronik bas agrnli 20 hastaya USG ve bilgisayarli to-
mografi esliinde C2 dorsal kok ganglionuna PRF
islemi uygulanmis. 1. hafta 1.,3.,6. aylardaki agr ve
yasam kalite skorlarina bakilmis, her iki skorda da an-
lamli azalma meydana geldigi belirtiimis (23). Kwak
ve ark.larinin yaptigi calismada direncli migren hasta-
sI olan (profilaksi + botox + GON bloga cevapsiz) iki
hastaya ultrasonografi esliginde proksimal GON blok
6 dakika PRF uygulanmis. En az 3 ay agri skorlarin-
da disme gozlenmis (7). Cohen ve ark.larinin yaptigi
calismada migren ve oksipital nevralji tanisi olan 42
hastaya lokal anestezik ve 6 dakika PRF, 39 hastaya
lokal anestezik ve steroid uygulanmis, 6 aylik takip-
lerde PRF islemi yapilan hastalarda agri skorlarinda
anlamli azalma meydana gelmis (24). Diger bas ag-
rilarinda yapilan GON PRF calismalarina bakildigin-
da Gabrhelik ve ark.larinin yaptigi calismada direncli
servikojenik basagrisi olan 30 hastaya lokal anestezik
ve steroid, diger gruba PRF islemi uygulanmis ve 3
aya kadar her iki grupta da benzer iyilesme gozlenmis
ancak 9 ayhk gozlemlerde PRF grubunda daha dusuk



agri skorlari goralmis (25). Manolitsis ve ark.larinin
yaptigi bir derlemede, oksipital nevralji icin PRF kulla-
nimini arastiran toplam 3 klinik calisma ve bir olgu su-
numu degerlendiriimis. PRF uygulamasinin agri, ya-
sam kalitesi ve adjuvan ila¢ kullaniminda istatistiksel
olarak anlamli iyilesmeler gosterdigi bulunmus (26).

Ardisik GON blok ile GON PRF islemini karsilastiran
galisma bulunmamaktadir. Hangisinin hasta i¢in daha
etkili oldugu, maliyet acisindan hangi uygulamanin
daha uygun oldugu bilinmemektedir. Ardisik GON
blok yapilan galismalara baktigimizda ortalama 3-6
aylik bir siire boyunca fayda sagladigini gérmekteyiz
(13). Biz calismamizda GON PRF yapilan hastalarda
9 aylik bir siire boyunca fayda sagladigini goézlemle-
dik ancak prospektif, randomize kontrollti daha biyuk
gruplarda daha uzun sireli calismalara ihtiyac duyul-
maktadir.

Bizim c¢alismamizda kontrol grubunun olmamasi ve
retrospektif bir galisma olmasi ¢alismamizi kisitlayan
faktorlerdir.

Sonuc

Biz calismamizda GON PRF isleminin 9 aylik sire
boyunca migren atak siddetini, sikhgini ve siresini
azalttigini gézlemledik. GON PRF islemi ciddi yan
etki olusturmadan migren bas agrisini azaltmakta ve
hayat kalitesini artirmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma igin Stileyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalari Etik Kurulu’nun 01.07.2021
tarih ve 14/228 sayil karari ile etik kurul onay! alin-
mistir.

Bilgilendirilmis Onam

Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazili izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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GOLLER YORESINDEKI POPUI:ASYONUN
KRIBRIFORM PLATE DERINLIGIi VE ASIMETRISININ
BILGISAYARLI TOMOGRAFi VE KEROS SINIFLAMASI

ILE BIRLIKTE DEGERLENDIRILMESI

EVALUATION OF CRIBRIFORM PLATE DEPTH AND ASYMMETRY OF THE
POPULATION IN THE LAKES DISTRICT TOGETHER WITH COMPUTED
TOMOGRAPHY AND KEROS CLASSIFICATION
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Oz

Amac

Gelisen tip teknoloijisi ile kulak burun bogaz pratiginde
paranazal sinis ameliyatlarinda oldukc¢a sik fonksiyo-
nel endoskopik sinls cerrahisi(FESC) uygulanmak-
tadir. Ancak nazal kavite; yapisi, varyasyonlari ve
komsuluklari nedeniyle dikkat edilmesi gereken vicut
boslugudur. Nazal kavitenin preoperatif paranazal si-
nis bilgisayarli tomografi (BT) ile degerlendirilmesi
zorunludur. Calismamizda 6zellikle olfaktor fossa var-
yasyonlarini paranazal BT ile ortaya koymayi amacla-
dik. Bu yazimizla birlikte Goller yoresindeki insanlarin
FESC oOncesi varyasyonlarini tanimlamayi ve komp-
likasyonlara karsi preoperatif donemde cerrahlarin
farkindaligini arttirmay1 amacladik.

Gerec¢ ve Yontem

01.01.2019 ile 15.03.2019 tarihleri arasinda hastane-
mize sinlizit nedeniyle basvuran ve paranazal sinis
BT c¢ekilen hastalarin goruntileri iki radyoloji uzma-
ni tarafindan retrospektif olarak incelendi. Calismaya
112'si erkek, 88'i kadin; 18-69 yas araliginda toplam
200 hasta dahil edildi. Lateral laminalarin her hasta

icin sag ve sol nazal kavitede olcimleri ve olfaktor
fossa derinlikleri keros tiplerine goére klasifiye edildi.
Lateral lamina ytiksekligi belirlenerek hastalar 3 gruba
ayrildi. Keros tip 1 i¢in derinlik 1-3 mm olanlar, keros
tip 2 icin derinlik 4-7 mm ve keros tip 3 i¢in derinlik
8-16 mm olacak sekilde kabul edildi. Daha sonra elde
edilen veriler literatirde benzer verilerle karsilastirildi.

Bulgular

Lateral lamina uzunluklar sag taraf icin; keros tip 1
grubunda 144 (%72), keros tip 2 grubunda 56 (%28)
birey siniflandi ve sol taraf icin keros tip 1 grubunda
142 (%71), keros tip 2 grubunda 58 (%29) birey si-
niflandi. Sagda keros tip 1 varyasyonunda 76 birey
erkek 68 birey kadindi. Sagda keros tip 2 siniflandir-
masinda 36 birey erkek, 20 birey kadindi. Solda keros
tip 1 varyasyonunda 74 birey erkek 68 birey kadindi.
Solda keros tip 2 varyasyonunda 38 birey erkek 20 bi-
rey kadindi. Keros tip 3 grubunda sag ve sol i¢in higbir
birey siniflandiriimadi. Sagda; keros tip 1 varyasyo-
nunda lamina lateralis uzunluk ortalamasi 2,49+0,76
olarak hesaplanmistir, keros tip 2 varyasyonunda or-
talama 4,21+0,54 olarak hesaplanmistir. Solda; keros
tip 1 varyasyonunda lamina lateralis uzunluk orta-
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lamasi 2,33+0,79 olarak hesaplanmistir, keros tip 2
varyasyonunda uzunluk ortalamasi 4,2+0,54 olarak
hesaplanmistir. Sag ve sol élciimlerinde keros tiple-
rinin farkh oldugu keros asimetrisi gbzlenen bireylerin
sayisi 200 kisiden 52 (%26) kisi olarak gozlenmisgtir.

Sonug

Calismamizda en sik ylzde %71,5 ile keros tip 1 iz-
lenirken Keros Tip 3 ile hi¢ karsilasiimadi. Ayrica ¢a-
lismamizda keros asimetrisini %26 olarak saptadik.
Yaptigimiz bu calismada tip 1 varyanti her iki cinsiyet
icin yuksek oranda gozlendi, ancak istatistiksel an-
laml fark izlenmedi. Literatiirde yapilan benzer calis-
mada ytzdelerde belirgin farkhliklar gézlenmis olup
biz bu farklihgr Géller yéresi insanlarina ait varyasyon
olarak yorumladik. Ozelikle nazal kavite varyasyon-
lari farkli bolgelerde c¢esitli varyasyonlar gostermek-
tedir. Goller ydresinde tip 3 varyasyon gorilmemesi
bu bdélge icin bir avantajdir. Olfakttr fossa derinligi en
az olan tip 1 varyasyonunun da her ne kadar istatis-
tiksel anlamh fark olusturmasa da en yuksek sayida
g6zlenmesi de daha az komplikasyon riskini tasimasi
bakimindan Goéller yodresi insanlari icin bir avantajdir.

Anahtar Kelimeler: Keros, Bilgisayarli tomografi,
Lateral lamina, Lamina cribroza

Abstract

Objective

With the developing medical technology, functional
endoscopic sinus surgery (FESS) is applied
quite frequently in paranasal sinus surgeries in
otolaryngology practice. However, due to the nasal
cavity structure, variations and neighborhoods,
it is the body cavity that should be considered.
Preoperative paranasal sinus computed tomography
(CT) evaluation of the nasal cavity is mandatory. In
our study, we especially aimed to reveal olfactory
fossa variations with paranasal CT. With this article,
we aimed to define the pre-FESC variations of the
people in the Lakes District and to increase the
awareness of surgeons against complications in the
preoperative period.

Material and Methods

The images of the patients who applied to our hospital
for sinusitis and underwent paranasal sinus CT
between 01.01.2019 and 15.03.2019 were analyzed
retrospectively by two radiologists. 112 men and 88
women; A total of 200 patients aged 18-69 years were
included. The measurements of the lateral laminae in
the right and left nasal cavity for each patient and
the depths of the olfactory fossa were classified
according to Keros types. The lateral lamina height
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was determined and the patients were classified into
3 groups. Depths of 1-3 mm for keros type 1, 4-7 mm
for keros type 2 and 8-16 mm for keros type 3 were
taken. The obtained data were then compared with
similar data in the literature.

Results

Lateral lamina lengths for right side; 144 (72%)
individuals in the keros type 1 group and 56 (28%)
individuals in the keros type 2 group were classified,
and 142 (71%) individuals in the keros type 1 group
and 58 (29%) individuals in the keros type 2 group
were classified for the left side. In the keros type
1 variation on the right, 76 individuals were male
and 68 individuals were female. In the keros type
2 variation on the right, 36 individuals were male
and 20 individuals were female. In the keros type 1
variation on the left, 74 individuals were male and 68
individuals were female. In the keros type 2 variation
on the left, 38 individuals were male and 20 individuals
were female. No individuals were classified for right
and left in the keros type 3 group. Right; The mean
lamina lateralis length was calculated as 2,49+0,76
in the keros type 1 variation, and 4,21+0,54 in the
keros type 2 variation. On the left; The mean length
of the lamina lateralis in the keros type 1 variation
was calculated as 2,33+0,79, while the mean length
in the keros type 2 variation was calculated as
4,2+0,54. The number of individuals with different
keros types in the right and left measurements and
keros asymmetry was observed as 52 (26%) out of
200 individuals.

Conclusion

While keros type 1 was observed most frequently in
our study with a rate of 71.5%, Keros Type 3 was
never encountered, and we found keros asymmetry
as 26% in our study. In our study, type 1 variant was
observed at a high rate for both genders, but it did
not create a statistically significant difference. In a
similar study conducted in the literature, significant
differences were observed in the percentages, and we
interpreted this difference as the variation belonging
to the people of the Lakes District. In particular, nasal
cavity variations show various variations in different
regions. The absence of type 3 variation in the Lakes
District is an advantage for this region. Although
the type 1 variation with the smallest depth of the
olfactory fossa does not make a statistically significant
difference, the highest number of observations is also
an advantage for the people of the Lakes District, as
it carries less risk of complications.

Keywords: Keros, Computed tomography, Lateral
lamina, Lamina cribrosa.



Giris

Gelisen tip teknolojisi ile kulak burun bogaz pratiginde
paranazal sinis ameliyatlarinda olduk¢a sik fonksiyo-
nel endoskopik sinis cerrahisi(FESC) uygulanmak-
tadir. Bu yéntemle biitlin sints ostiumlarina ulasila-
bilir. Ancak nazal kavite; yerlesim yeri ve anatomisi
bakimindan intrakranial fossaya ve orbital fossaya
yakin komsuluktadir. Ustelik nazal kavite ve parana-
zal sinusler bireyler arasinda oldukga fazla varyasyon
gostermektedir. Bu nedenle FESC ameliyatlarinin bir
dizi komplikasyonlari tanimlanmistir, bunlar minor ve
major komplikasyonlar olarak siniflandirilir (1). Major
komplikasyonlar; %0-1,5 oraninda g6zlenmekte olup
serebrospinal fistuller, orbital komplikasyonlar ve int-
rakranial hasarlanmalar olarak tanimlanmistir (1).

Nazal kavite ve kafa tabani bir dizi varyasyonlar gos-
termektedir. Operasyon oncesi kemik kernelinde pa-
ranazal sinus bilgisayarli tomografi (BT) c¢ekilmesi,
islem yapilacak bdlgenin anatomik varyasyonlarinin
dikkatle incelenmesi 6nem arz etmektedir. En ciddi
komplikasyonlarin literatirde tanimlanan kribriform
plate'in lateral lamellasinda 6zellikle en zayif nokta
olan anterior etmoid arterin kafa tabanini penetre et-
tigi nokta olarak tanimlanmistir (2). Ginumizde de
gecerliligini koruyan ve 1960’ yillarda Keros'un yap-
tigr anatomik calismalar ve ortaya koydugu siniflama
etmoid catl varyasyonlari hakkinda bize bilgi vermek-
tedir (3). Bu siniflama lateral lamina uzunluguna bag-
[l olarak olfaktor fossanin farkliliklarini icermektedir.
Calismamizda o6zellikle bu bdlgenin varyasyonlarini
paranazal BT ile ortaya koymay! amacladik. Bu ya-
zimizla birlikte Goller yoresindeki insanlarin FESC
oncesi varyasyonlarini tanimlamay1 ve komplikasyon-
lara karsi preoperatif ddnemde cerrahlarin farkindali-
gini arttirmay1 amacladik.

Gerec¢ ve Yontem

Bu arastirma, Suleyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulu'nun 05.04.2019
tarih ve 129 sayili izni ile yUrutilmastar.

01.01.2019 ile 15.03.2019 tarihleri arasinda hastane-
mize basvuran ve siniizit nedeniyle paranazal sinls
BT cekilen hastalarin goruntuleri iki radyoloji uzmani
tarafindan retrospektif olarak incelendi. Calismaya 18
yas alti hastalarin ¢ekimleri dahil edilmedi. Calismaya
112'si erkek, 88'i kadin; 18-69 yas araliginda toplam
200 hasta dahil edildi. Lateral laminalarin her hasta
icin sag ve sol nazal kavitede olcimleri ve olfaktor
fossa derinlikleri keros tiplerine gore klasifiye edildi.
Calismaya daha 6nce herhangi bir nedenle paranazal
sinls operasyonu gecirenler dahil edilmedi.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Goruntller 128 kesit SOMATOM Definition AS Sie-
mens (Siemens Healthcare, Erlangen) multislice
spiral BT cihazi ile elde edildi. Cekim icin kullanilan
parametreler; 120 kV, efektif mAs degeri cihaz tara-
findan her hasta i¢in otomatik ayarlanmaktadir, kesit
kalinhigi 1 mm, matriks 512x512, kolimasyon 128x0,6,
pitch degeri 0,8 olarak ayarlanmistir. Cekimler aksiyal
planda elde edildikten sonra koronal ve sagittal plan-
larda aksiyal plandaki kesitlerle birlikte reformat go-
rintuler Uzerinden degerlendirildi. Aksiyal plan hasta
supin veya pron pozisyonundayken orbitomeatal hat-
ta paralel olarak frontal sinUs Ust kenarindan sfenoid
sinUs alt kenarini kapsayacak sekilde oral kavitenin
orta kesimine kadar kesitler alindi. Goruntulerin de-
gerlendiriimesi koronal planda olfaktér fossa santrali
goriuldigi zaman 6nerilen standart anatomik noktalar
kullanilarak yapilmistir(4). Bu noktalar: her iki orbita
tabaninda infraorbital sinirin kemik orifisini birlestiren
horizontal ¢izgi, kribriform plate ve etmoid ¢atinin me-
dial noktasi yani etmoid catinin lateral lamina ile bir-
lestigi nokta’dir. Medial etmoid cati yiksekligi (Resim
1, kesikli sar c¢izgi) olarak belirlenen 6l¢iim, infaor-
bital foramenleri birlestiren horizontal hattan, etmoid
catinin lateral laminasina kadar olan vertikal hattir.
Kribriform plate ytksekligi ise (Resim 1, mavi verti-
kal ¢izgi), infaorbital foramenleri birlestiren horizontal
hattan lamina kribroza'ya kadar olan vertikal hat ola-
rak belirlendi. Hesaplanan bu iki yikseklik arasindaki
olgum farki ise lamina lateralis yiiksekligi yani olfaktor
fossa derinligi olarak degerlendirilmistir. Olciimde kul-
lanilan anatomik belirtegler ve mesafeler resim 1 ve
resim 2'de goésterilmistir. Gortintuler, RadiAnt DICOM
Viewer 2020.1 version programi ile degerlendirildi.
Keros tiplemesi bu hesaplanan olfaktér fossa derinlik-
leri literatirde belirtildigi gibi 3 grupta siniflandi, Keros
tip 1 icin derinlik 1-3 mm olanlar, keros tip 2 i¢in derin-
lik 4-7 mm ve keros tip 3 icin derinlik 8-16 mm deger-
lerinde literattirde belirtildigi sekilde alindi (3).

Resim 1

Hesaplamada kullanilan hatlar. infraorbital foramen-
leri birlestiren hat, kirmizi horizontal ¢izgi. Medial et-
moid c¢ati yiiksekligi, kesikli sari ¢izgi. Kribriform plate
yuksekligi, mavi vertikal ¢izgi.
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Kribriform plate

etmoid cati

perpendikuler plate

Resim 2
Anterior etmoid bélgede anatomik belirtecler

istatistiksel analiz icin SPSS 20.0 programi kullanildi.
Verilerin normal dagilima uyup uymadigini degerlen-
dirmek icin Shapiro-Wilk testi ve Skewness- Kurtosis
degerlerine bakildi. Cinsiyete ve tarafa gore (sag-sol)
kribriform plate ve lateral lamina uzunluk ortalamalari
ve standart sapmalari belirlendi. Ayrica taraflara gore
tiplerin sikliklari belirlendi. Taraflar arasi karsilastir-
mada verilerin normal dagiimasindan dolayi paramet-
rik bir test olan Independent Samples T Test kullanildi.
Verilerin anlamlilik diizeyi p<0.05 olarak alindi.

Bulgular

Calismaya dahil olan 200 hastanin 112(%56) ‘si
erkek, 88'i (%44) kadindi. Toplam yas ortalamasi
36,6+14,5, erkek bireylerin yas ortalamasi 37,3t14 ve
kadin bireylerin yas ortalamasi 40,3+£14,9 olarak he-
saplanmistir. Yasa gore iki grup arasinda anlaml bir
fark olmadigi (p= 0.148) saptanmistir.

Lateral lamina uzunluklari sag igin; keros tip 1 grubun-

da 144 (%72), keros tip 2 grubunda 56 (%28) birey
siniflandi ve sol igin keros tip 1 grubunda 142 (%71),

Tablo 1 Cinsiyete gore Keros tipleri

Goller Yoresindeki Poplilasyonun
Kribriform Plate Varyasyonlarinin Degerlendirilmesi

keros tip 2 grubunda 58 (%629) birey siniflandi. Sag ve
solda tipl ve tip 2 varyasyonlar arasinda istatistiksel
anlamli fark gézlenmemistir, sag ve sol icin tipl ve tip
2 varyasyonlar arasindaki p degerleri sirasiyla 0,141
ve 0,089 olarak hesaplanmistir. Cinsiyete gore keros
tipleri tablo 1’ de gosterilmistir. Sag ve sol taraflari ayri
ayri degerlendirilip toplamda 400 6lgiim Gizerinden he-
saplandiginda 286 tane keros tip 1 ve 114 tane keros
tip 2 sayisina ulasildi. Sagda keros tip 1 varyasyonun-
da 76 birey erkek 68 birey kadindi.

Sagda keros tip 2 varyasyonunda 36 birey erkek 20
birey kadindi. Solda keros tip 1 varyasyonunda 74 bi-
rey erkek 68 birey kadindi. Solda keros tip 2 varyas-
yonunda 38 birey erkek 20 birey kadindi. Keros tip 3
grubunda sag ve sol i¢in hicbir birey siniflanmadi. Sag
ve sol tarafta keros tiplemesine ait say! ve ylzdeler
tablo 2’ de gosterilmistir. Totalde 400 inceleme icin ke-
ros tip 1 (Resim 3) ve tip 2'ye (Resim 4) ait ylzdeler
pasta dilimi seklinde (Sekil 1) gdsterilmistir.

Resim 3

22 yasinda erkek hasta sag lamina lateralis uzun-
lugu 2,3 mm ve sol lamina lateralis uzunlugu 2,1 mm
Olculdu, her iki taraf keros tip 1 grubuna dahil edildi.

Keros Tiplendirmesi Erkek Kadin Toplam p degeri
Tip 1 76 68 144

Sag 0,141
Tip 2 36 20 56
Tip 1 74 68 142

Sol 0,089
Tip 2 38 20 58
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Resim 4

44 yasinda bayan hasta, her iki tarafinda lamina lat-
eralis uzunluklari 5,3 mm &l¢uldi ve her iki taraf keros
tip 2 grubuna dahil edildi.

Sagda; keros tip 1 varyasyonunda lamina lateralis
uzunluk ortalamasi 2,49+0,76 olarak hesaplanmis-
tir, keros tip 2 varyasyonunda ortalama 4,21+0,54
olarak hesaplanmistir. Sagda calismaya dahil olan
toplam bireylerin lamina lateralis uzunluk ortalamasi
2,98+1,04 olarak hesaplanmistir. Solda; keros tip 1
varyasyonunda lamina lateralis uzunluk ortalamasi
2,33+0,79 olarak hesaplanmistir, keros tip 2 varyas-
yonunda uzunluk ortalamasi 4,2+0,54 olarak hesap-
lanmistir. Solda calismaya dahil olan toplam birey-
lerin lamina lateralis uzunluk ortalamasi 2,87+1,12
olarak hesaplanmistir.

Erkek bireylerde lamina lateralis uzunluk ortalamasi,
sagda 3,15+1,06 ve solda 3+1,1 olarak hesaplan-
mistir. Sag ve sol lamina lateralis total ortalamasi
erkekler icin 3,07+1,03 olarak hesaplanmistir. Kadin

Yonlere (Sag-Sol) gore Keros tipleri

mKerosTip1l mKerostip2

Sekil 1
Keros tiplerinin pasta dilimi grafikte gosterimi

bireylerde lamina lateralis uzunluk ortalamasi, sagda
2,76%0,98 ve solda 2,71+1,01 olarak hesaplanmistir.
Sag ve sol lamina lateralis total ortalamasi kadinlar
icin 2,73+0,88 olarak hesaplanmistir. Bu degerlerden
sag tarafta kadin ve erkek bireylerde uzunluk dlgiile-
rinde istatistiksel anlamli fark (p=0,009) godzlenmistir
ve toplam ortalama icin de istatistiksel anlamli fark
(p=0,015) gozlenmistir.

Sol tarafta ise kadin ile erkek arasinda uzunlukta ista-
tistiksel anlaml fark saptanmadi (p=0,068). Cinsiyete
ve tarafa gore lateral lamina uzunluk ortalamalari ve
p degerleri tablo 3’ de gosterilmistir.

Sag ve sol dlguimlerinde keros tiplerinin farkl oldugu,
keros asimetrisi gbzlenen bireylerin sayisi 200 kigi-
den 52 (%26) kisi olarak gdzlenmistir.

Yonlere Gore Keros Tiplendirmesi Keros Tip 1 Keros Tip 2 Toplam
Sag 144(%72) 56(%28) 200
Sol 142(%71) 58(%29) 200
Toplam 286(%71,5) 114(%28,5) 400
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Tablo 3 Cinsiyete ve yonlere gore lamina lateralis uzunluk ortalamalari

Lateral Lamina Uzunluklarinin Cinsiyete gore ortalamalari(mm) * standart sapmali ve p degerleri
Sag Sol Ortalama
Erkek 3,15+1,06 3+1,1 3,07+1,03
Kadin 2,76+0,98 2,71x1,01 2,73+0,88
p degeri 0,09 0,068 0,015
Tartisma Biz calismamizda FESC isleminin bu bdlgede olusa-

Fonksiyonel endoskopik sints cerrahisi (FESC) gu-
nimizde Ozellikle, medikal tedaviye direngli kronik
sinlizit, mukosel, sinonazal polipozis ve antrokoanal
polipozis sendromlarinda, lakrimal duktus obstriiksi-
yonlarinda dakriyosistorinostomi amaciyla tedavi se-
cenegi olarak yaygin bir sekilde kullaniimaktadir (5).
Ameliyat rijit endoskop kullanilarak yapilir. islemin
primer amaci fizyolojik ventilasyonu ve mukosilier
transportu saglamaktir(6) . Endoskopik cerrahi islem
Oncesi her cerrah preoperatif paranazal sinis BT ile
sinonazal kavite anatomisi ve varyasyonlarini potan-
siyel komplikasyonlari minimalize etmek amaciyla de-
gerlendirmelidir. BT degerlendirmede bir takim ana-
tomik lokasyonlara ve bir takim varyasyonlara dikkat
edilmelidir. Bunlar: etmoid ¢ati, kribriform plate asi-
metrisi ve dehisansi, kafa tabani acilari, lamina pap-
risea dehisansi, optik sinirin konumu, anterior etmo-
id arterin pozisyonu, unsinat progesin pozisyonu ve
yapistigi lokasyon, orta konka varyasyonlari ve nazal
septuma yapisma sekli, infraorbital (Haller) ve sfeno-
etmoidal (Onodi) hicrelerinin varligi, frontal resesin
yapisi olarak siralanabilir. FESC isleminde bir takim
komplikasyonlar ile karsilasiimaktadir. Majér kompli-
kasyonlar, %0,5' ten az gorultr ve bunlar; internal ka-
rotid arter ruptird, kafa tabani penetrasyonu ve buna
bagh intrakranial hemoraji, kafa tabani frakturleri, rino-
re, orbital hematom, gérme kaybi, masif epistaksis ve
menenjittir (7). Operasyonun mindr komplikasyonlari
ise, adhezyon(sinesi), mindr epistaksis, nazolakrimal
kanal obstriksiyonu, anosmi ya da hiposmi seklin-
dedir. Tariflenen major komplikasyonlar daha siklikla
etmoid ve frontal sinls ameliyatlarinda gozlenir (2).
Nazal kavite lateralinde frontal kemigin orbital parca-
si ile etmoid kemigin lamina lateralis kismi kafatasi
tabaninin en hassas noktasidir(8). Lamina lateralisin
nazal kaviteye dogru derin uzanimi etmoid ¢ati ameli-
yatlarinda komplikasyon riskini arttirmaktadir.
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bilecek komplikasyonlarini engellemek amaciyla cer-
rahlarin farkindaligini artirmayi amacladik.

Keros siniflamasi, olfaktor fossa derinligini degerlen-
diren bir siniflamadir. Etmoid labirent, frontal kemigin
fovea etmoidalis kismi tarafindan ¢evrelenir ve etmo-
id hiicreleri anterior kranial fossadan ayirir. Kribriform
plate(lamina kribroza) etmoid kemigin bir pargasidir,
horizontal seyirli oldukca ince bir kemik bolumudur,
kribriform plate lateral kismindan lamina lateralis ver-
tikal sekilde uzanir. Kribriform plate, lateral lamina ile
eklem yapar.Kribriform plate medialinde perpendiki-
ler plate bulunur. Eriskin insanlarda olfaktor fossa de-
rinligi degiskendir ve olfaktér fossa icerisinde olfaktér
bulbus ile anterior etmoidal arter bulunur. Bahsedilen
anatomik detaylar Resim 2’ de gdsterilmistir. Zagreb
Universitesi Tip Fakiiltesinden Profesor Doktor Hir-
vat bilim insani Predrag Keros, kribriform plate’ye ka-
dar lateral lamina uzunlugunu 6lcerek olfaktér fossa
derinligini 3 gruba ayirmistir. Bu klasifikasyonu 1962
yilinda tanimlamistir ve ginimizde de gecerliligini
korumaktadir (3). Bu siniflamaya gére: tip 1, 1-3 mm
derinliginde; tip 2, 4-7 mm derinliginde ve tip 3, 8-16
mm derinliginde siniflandinimistir(3). Keros yaptigi
calismada, en sik yizdeyi % 73,3 ile tip 2’ de, ikinci
siklikta %26, 3 ile tip 1’ de ve en az ylzdeyi de %0,5
ile keros tip 3’ te tanimlamistir (3). En az bulunan Tip
3 varyasyon; travma, tumor erozyonu, beyin omurilik
sivist (BOS) erozyonu (benign intrakraniyal hipertan-
siyon’da gozlenir) nazal ve orbital cerrahilerde hasar-
lanma potansiyeli en fazla olan ve en ince olan tiptir
(9). Daha sonraki calismalar da Keros'un calismasi
ile ayni paralellikte en sik ytzdeyi tip 2 de tanimla-
mistir (10, 11). Bizim ¢alismamizda ise en sik yizde
%71,5 ile keros tip 1 de izlenirken Keros Tip 3 ile hig
karsilasiimadi. Literatir ile olusan bu uyumsuzlugu
biz Goller yoresi insanlarina ait varyasyon olarak yo-
rumladik.



Keros asimetrisini degerlendirmek amaciyla yapilan
literatlr taramasinda %59, %9,5 ve %12 gibi oranlar
belirtilmistir (2, 12, 13). Calismamizda keros asimetri-
sini %26 olarak saptadik, yine literatir ile olan uyum-
suzlugu Goller yoresi insanlarinin varyasyonlarina ait
oldugunu yorumladik.

Literatirde cinsiyete gore yapilan olfaktor fossa de-
rinligindeki farkliligi ve keros tiplerini degerlendiren bir
calismada, erkek hastalarda kadinlara gore istatistiki
anlamli fark olusturacak sekilde lateral lamina uzun-
lugu fazla bulunmustur ve erkeklerde daha siklikla tip
2 varyanti gozlenmistir, kadinlarda ise tip 1 varyanti
daha siklikla gozlenmistir (13). Bizim calismamizda
ise tip 1 varyanti her iki cinsiyet icin yiksek oranda
gOzlendi, ancak istatistiksel anlamli fark olusturma-
di. Literatire gore bahsedilen bu farklar yine Goller
yoresi insanlarinin varyasyonlarina ait oldugunu yo-
rumladik. Ayrica ¢calismamizda uzunluk ortalamalari-
na gore sag tarafta erkeklerde, kadinlara gore ista-
tistiksel anlamli fark olusturacak sekilde daha uzun
g6zlenmistir. Total uzunluk ortalamasi da istatistiksel
olarak anlamli g6zlendi. Sol tarafta ise istatistiksel an-
lamli fark gozlenmemekle birlikte ortalama uzunluklar
erkeklerde daha fazlaydi.

Calismamizin limitasyonu ise hasta sayisinin yetersiz
olmasidir, daha genis hasta sayilar literatiire daha
anlamli sonuglar katacaktir.

Sonug¢

Nazal kavite ve paranazal sinus cerrahisi 6ncesi bu
bolgeyi ilgilendiren paranazal sinis BT ile anatomi-
yi ve varyasyonu degerlendirmek zorunludur. Géller
yoresinde tip 3 varyasyon gorilmemesi bu bdlge igin
bir avantajdir. Olfaktér fossa derinligi en az olan tip
1 varyasyonunun da her ne kadar istatistiksel anlam-
Il fark olusturmasa da en yiksek sayida gozlenmesi
de daha az komplikasyon riskini tasimasi bakimindan
Goller yoresi insanlari icin bir avantajdir. Bu ¢alisma-
nin bas-boyun radyolojisi ile ilgilenen radyologlara ve
FESC ile ilgilenen cerrahlara yol gdsterici olmasini
hedefledik. Ayrica Goller yoresi nazal kavite varyas-
yonlarindan olfaktér fossa derinligindeki farkliliklar
tanimlayarak literatiire katki sunmay1 amagladik.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onay!

Bu arastirma, Siileyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulu'nun 05.04.2019
tarih ve 129 sayil izni ile yarutdimustar.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Finansman

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

Klinigimize basvuran odontoid kirikli hastalara uygu-
ladi§imiz tedavi yaklasimlarini literatir esliginde sun-
mayI amacladik.

Gerec¢ ve Yontem

Klinigimize basvuran odontoid kirikli 18 hasta ret-
rospektif olarak degerlendirildi. Hastalarin 6’si kadin,
12'si erkek ve yas ortalamalar1 45,5 (16-87) idi. 7 has-
tada Tip 1, 4 hastada Tip 2, 7 hastada Tip 3 kirik tespit
edildi. Tip 1 kirik tespit edilen hastalarin %86's1 (n=6),
tip 3 kirik tespit edilen hastalarin %57'si (n=4) kon-
servatif takip edilirken, tip 2 kiriklarin timine anteri-
or odontoid vidalama, tip 3 kirikli 1 hastaya posterior
artrodez uygulandi. Konservatif tedavi edilen hastala-
rin 6'sinda Halo-Vest, 3'iinde Philadelphia boyunluk,
2'sinde sterno-oksipito-mandibiler immobilizasyon
(SOMI) kullaniidi.

Bulgular

Konservatif takip edilen 11 hastadan 7'sinde (%64)
fuzyon izlenirken, 4’inde (%36) fizyon gelismemesi
Uzerine cerrahi planlandi. Hastalardan 2'si sikayet-
lerinin olmamasi nedeni ile cerrahiyi kabul etmedi.
Anterior cerrahi yapilan 1 hastada vida malpozisyonu
gorulerek posterior oksipitoservikal flizyon yapildi.

Sonug

Odontoid kiriklarinda tedaviye karar verirken fraktir
tipi ve hasta yasi dikkate alinmalidir. Cerrahi teknik
belirlenirken Klinik iyilesmenin yanisira flizyon orani

da 6nemlidir. Anterior vidalama hareketin daha iyi ko-
runabilmesi icin gencg hastalarda; mekanik yetmezlik-
le karsilasmamak ve diger komplikasyonlari en aza
indirebilmek amaciyla posterior fizyon ileri yasli has-
talarda tercih edilmelidir. Ancak halen uygun tedavi
stratejisi net degildir.

Anahtar Kelimeler: Odontoid, Odontoid vidalama,
Konservatif yaklasim, C1-C2 artrodez

Abstract

Objective

We aimed to report the treatment approaches we
administered to the patients admitted to our clinic for
odontoid fracture, accompanied by literature.

Material and Methods

Eighteen patients with odontoid fracture who admitted
to our clinic were evaluated retrospectively. Six
patients were female, twelve patients were male and
the mean age was 45,5 (16-87). Type 1 fracture in
7 patients, Type 2 fracture in 4 patients and Type 3
fractures in 7 patients were determined. As 86% of the
patients with type 1 fracture, and 57% of the patients
with type 3 fracture were treated conservatively, all
patients with type 2 fracture treated with anterior
odontoid screw and in 1 patient with type 3 fracture
posterior arthrodesis was performed. Six of the
conservatively treated patients used Halo-Vest, 3 of
them used Philadelphia cervical collar, and 2 of them
used sterno-occipito-mandibular immobilizer (SOMI).
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Results

Fusion was occurred in 7 patients (64%) of 11
patients, who treated conservatively, and in the 4
patients (36%) surgery was planned as non-fusion
was occurred. Two of these patients with no symptoms
did not accept surgery. In one patient, with anterior
surgery, posterior occipitocervical fusion was done as
screw malposition was seen.

Conclusion
In decision making of the odontoid fractures, type of the
fracture and age of the patient should be considered.

Giris

Odontoid kiriklar tim servikal omur kiriklarinin %10-
15'ini olusturmakta olup kendi icinde degerlendirildi-
ginde ise en sik tip Il kiriklar (%50), azalan siklikla Tip
[l ve Tip I kiriklari gorulmektedir. Bu bdlge kiriklarinin
%56’sIinda servikal spinal kord hasari da eslik etmek-
tedir (1,2). Mortalite orani %5-10'dur (3,4). Hastalarin
cogunda hareketle artan agri sikayeti bulunmaktadir.
Bunun yanisira retrofaringeal hematom veya para-
faringeal 6deme bagli disfaji ve kol, bacaklarda geli-
sen paresteziler, kuvvet kayiplari veya diger norolojik
disfonksiyonlara neden olan myelopatik spinal kord
hasari da gelisebilmektedir. X-Ray goruntilerin sen-
sitivitesi ve spesifitesi disiik olsa da oksipitoservikal
instabilitenin disunuldigu durumlarda fleksiyon-eks-
tansiyon grafileri Snem kazanmaktadir (1).

Odontoid kirikarinda tedavi fraktir tipine ve hastanin
yasina gore degerlendiriimektedir (1,5-7). Anterior
vida ile fiksasyon veya C1-C2 artrodez uygulanabil-
mektedir. Uygulanacak olan cerrahi teknigin klinik
katkisinin yanisira flizyon orani da énemlidir. Uygun
tedavi stratejisi halen net degildir.

Gerec ve Yontem

Bu calisma, Suleyman Demirel Universitesi Klinik
Arastirmalar Etik Kurulu tarafindan 13.07.2021 tarih
ve 15/238 karar sayisi ile uygun bulunmus ve Helsinki
Deklarasyonuna uygun olarak yuratalmustar.

Klinigimizde 2018-2020 yillari arasinda takip ve teda-
vi edilen 18 hasta retrospektif olarak degerlendirildi.
Hastalarin 6’s1 kadin, 12'si erkek ve yas ortalamalari
45,5 (16-87) idi. Travma etyolojisine bakildiginda aza-
lan siklikla; arag ici trafik kazasi (n=10), disme (n=7)
ve motorsiklet kazasi (n=1) oldugu goérildi. Glasgow
Koma Skalasi (GKS) 15 hastada 15, 1 hastada 13, 1
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As deciding the surgical technique beside clinical
improvement, fusion rate is also important. In the
elder patients anterior screwing should be preferred
to conserve mobility; in the older patients posterior
fusion should be preferred not to have mechanical
deficiency and to minimize the other complications.
However appropriate treatment strategy is still not
clear.

Keywords: Odontoid, Odontoid
Conservative approach, C1-C2 arthrodesis

screwing,

hastada 9 ve 1 hastada 7 idi. Tip 1 kirik 7 hastada,
tip 2 kirik 4 hastada, tip 3 kirik 7 hastada tespit edildi.
Tip 1 kirik tespit edilen hastalarin %86’s1 (n=6), tip 3
kirik tespit edilen hastalarin %57’si (n=4) konservatif
takip edilirken, tip 2 kiriklarin timine anterior odon-
toid vidalama yapildi (Resim 1). Sadece tip 3 kirik-
Il 1 hastaya posterior artrodez uygulandi (Resim 2).

Resim 1

Resim 2
Posterior C1-C2 artrodez uygulamasi



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Farkli tedavi yaklasimlarina gore hasta dagilimlari

Tip 1 Tip 2 Tip 3

Cerrahi

Anterior cerrrahi 1 4 1

Posteror cerrahi - 1
Konservatif

Halo 2 - 4

Philadelphia tipi boyunluk 3 - -

SOMi 1 - 1

Konservatif yaklasimla takip edilen hastalarin 6’si Ha-
lo-Vest, 3'(i Philadelphia boyunluk, 2'si SOMi ile takip
edildi. Cerrahi yapilan hastalardan 6’sina (%86) ante-
rior, 1'ine (%14) posterior cerrahi uygulandi (Tablo 1).
Odontoid vidalama yapilan 3 hastada alt servikal kirik
da eslik ettigi icin cage ve plaklar ile bu kiriklara da es
zamanli mudahale edildi (Resim 3).

Resim 3
Anterior odontoid vidalama ile birlikte
C7 kafes ve plak uygulamasi

Bulgular

Konservatif takip edilen 11 hastanin 4’inde (%36)
fuzyon gelismemesi Gizerine cerrahi planlandi. Hasta-
lardan 2'si sikayetlerinin olmamasi nedeni ile cerrahiyi
kabul etmedi. Diger 7 hastada (%64) flizyon izlen-
di. Anterior cerrahi yapilan hastalardan birinde 1 ay
sonraki kontrolde flzyon gelismemesi nedeni ile vida
malpozisyonu gortlerek posterior oksipitoservikal fliz-
yon yapildi.

Tartisma

Odontoid frakturler genellikle kompresyon, hiperf-
leksiyon, hiperekstansiyona bagli, genclerde yiiksek

enerjili travmalardan (trafik kazasi veya dalma), eris-
kin hastalarda ise daha dusik enerjili dismelerden
sonra gorulebilmektedir (1,7). Calismamizda da lite-
ratirle uyumlu olarak, geng¢ hastalarda arag ici tra-
fik kazasl, yash hastalarda ise disme en sik etyolojik
neden olarak tespit edildi.

Odontoid kiriklarinda prognozun daha iyi belirlenip,
tedavi planlamasinin daha iyi yapilabilmesi icin An-
derson ve D’Alonzo’nun yapti§i siniflamaya goére
dislokasyonlarin neden oldugu instabilitelerde, son
literatlir bilgileri 1s1ginda rediksiyonun korunmasi,
stabilizasyon, spinal kord dekompresyonunun sag-
lanmasi ve gereksiz hareketin 6nlenmesi icin cerra-
hi gerektigi 6ne surilmektedir (9). Bu dogrultuda, en
sik gortlen tip 2 kiriklari icin; kaynama riski yuksek
olanlarda yumusak boyunluk, servikal ortez veya
Halo-Vest kullanilabilecedi gibi kaynama riski disik
olanlarda (5mm veya Uzeri dislokasyon, 10 derece-
den fazla agilanma) ve ileri yash hastalarda cerrahi
gerekebilmektedir (10-13). Cerrahi anterior (odontoid
vidalama) veya posterior (atlantoaksiyel artrodez) ola-
rak 2 sekilde planlanabilmektedir. Kanilli bir vida ile
anterior vidalama bir secenek olabildigi gibi osteopo-
roz, kombine kiriklar, angulasyonun olmasi, fragman-
larda ayrilma olmasi ve pstdoartroz gibi durumlarda
ise kontrendikedir (10,11,14,15).

Chapman ve ark. cerrahi uygulanan (165 hasta) ve
uygulanmayan (157 hasta) hastalarin sonuglarini
karsilastirdiklarinda, yasli ve tip 2 kirikli hastalarda
cerrahinin surveye olumsuz etkisinin olmadigini bil-
dirmislerdir (16). Pommier ve ark.in yayinladigi bir
meta-analizde de cerrahi grupta mortalite ve morbi-
dite oranlarinda artis olmadigi bildirilmistir. Ancak bu
calismada kontrolli calismalarin olmamasi nedeni ile
calismalari kanit diizeyi yiksek degildir (17).

Biyomekanik agidan bakildiginda stabil dens kirik-
larinda immobilizasyonun Philadelphia tipi boyunluk
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veya Halo-Vest ile saglanmasi arasinda fark olmadigi
bildirilmistir (18,19). Bu nedenle Halo-Vest yerine ser-
vikal ortezler de tercih edilebilmektedir.

Konservatif ve cerrahi yaklasimlar arasinda flizyon
oranlarinin karsilastinldigi bir calismada, Di Paolo ve
ark. fuzyon oranlarini cerrahi tedavilerde %91,7, kon-
servatif yaklasimda ise %46,7 olarak bildirmislerdir
(20). Anterior ve posterior cerrrahi arasindaki flizyon
oranlarina bakildiginda ise posterior cerrahi ile flizyon
oranlarinin (%37,5) anteriora gore (%30,7) bir miktar
daha fazla yuksek oldugu bildirilmistir (7). Calisma-
mizda cerrahi yaptigimiz hastalarda fiizyon orani
%86 iken, konservatif takip edilenlerde %64 olarak
tespit edildi.

Anterior cerrahi sonrasi goriilen ve revizyon gerekti-
ren mekanik komplikasyonlar posterior cerrahi ile kar-
silastirildiginda daha fazladir (17). Bizim ¢alismamiz-
da da 1 hastada (%25) fuzyon olmamasi nedeni ile
posterior artrodez yapiimistir.

Odontoid kiriklrina alt servikal kiriklar da eslik edebil-
mektedir. Bu durumlarda servikal lordozun korunmasi,
spinal kord basisinin kaldirilmasi, ligamen kompleksi-
nin stabilitesi dikkate alinarak planlama yapiimalidir
(12,13).

Her ne kadar farkli tedavilerde oncelikli ama¢ kemik
flizyonu saglamak olsa da yasl hastalarda fibréz bir-
lesme de yeterli kabul edilebilmektedir ve flizyon ol-
mamasl! her zaman instabilite ile sonuclanmamakta-
dir (21). Bu nedenle yasllarda radyolojik kaynamama
yerine semptomatik kaynamama dikkate alinmahdir.
Odontoid vidasinin uygun olmadigi geng hastalarda
posterior C1-C2 fiksasyon sonrasi flizyon olduysa vi-
dalarin cikariimasi ile eski hareket kabiliyeti geri ge-
lebilmektedir.

Tdm yapilan calismalar degerlendirildiginde; cerrahi
gereken gen¢ hastalarda hareketin daha iyi koruna-
bilmesi icin anterior vidalama onerilirken, ileri yash
hastalarda mekanik yetmezlikle karsilasmamak ve
diger komplikasyonlari en aza indirebilmek amaciyla
posterior flizyon 6nerilmektedir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onay!

Bu calisma, Suleyman Demirel Universitesi Klinik
Arastirmalar Etik Kurulu tarafindan 13.07.2021 tarih
ve 15/238 karar sayisi ile uygun bulunmus ve Helsinki
Deklarasyonuna uygun olarak yuratalmustar.
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Bilgilendirilmis Onam
Calismada yer alan tum bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi icin yazil izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektdrlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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RADYOTERAPISINDE PAROTIS BEZi HACMIi VE HEDEF

HACIM ILiISKILERININ PAROTIS BEZi DOZUNA ETKIiSi

THE EFFECT OF PAROTID GLAND VOLUME AND TARGET VOLUME
RELATIONSHIPS ON PAROTID GLAND DOSE IN INTENSITY MODULATED
RADIOTHERAPY OF HEAD AND NECK CANCER
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Oz

Amacg

Bas-boyun kanseri radyoterapisinde, parotis ve hedef
hacim iliskilerinin, parotisin alacagl radyasyon dozu
Uzerine etkisini arastirmaktir.

Gere¢ ve Yontem

Bas-boyun bolgesi kanserleri tanisi ile kiratif, defini-
tif veya postoperatif adjuvan radyoterapi uygulanmis
hastalardan rastgele 50 hasta secildi. Konturlama
sonrasl her hastanin sag ve sol parotislerinin ayri ayri
kraniyo-kaudal uzunlugu (KKU), parotis hacmi (Vpa-
rotis), parotis ile kesisen planlanan hedef hacim (PTV)
dozu, sag ve sol parotisin ayri ayri PTV70 hedefi ile
ortisen KKU, parotis seviyesinde olan fakat parotis ile
kesismeyen maksimum PTV dozu ve parotisin PTV
ile kesisen hacminin toplam parotis hacmine orani
kaydedildi. Ayrica, parotis seviyesindeki kesitlerde
PTV70 hacminin olup-olmadigi; var ise yerlesiminin
tek tarafli mi veya bilateral olup-olmadigi kaydedil-
di. Yogunluk ayarl radyoterapi planlamasi sonrasi,
doz-hacim histogramlari kullanilarak ortalama parotis
dozu (Dmean), 20 Gy ve Ustl doz alan parotis hacmi
orani (V20) ve 30 Gy ve Ustl doz alan parotis hacmi
orani (V30) degerleri 6lcildi. Ortalama parotis dozu-

nun 26 Gy Ustlinde olmasina etki edebilecek faktor-
ler lojistik regresyon analizi ile incelendi. Sinir deger
belirleme amaciyla Receiver operating characteristics
(ROC) egrisi analizi kullanildi.

Bulgular

Tum parotislerin ortanca Dmean, V20 ve V30 deger-
leri siraslyla, 26,55 Gy (14,74-66,78), %50,91 (26,53-
100) ve %32,21 (7,12-100) idi. Dmean>26Gy olan
grupta, parotis hacmi istatistiksel olarak anlamli yuk-
sek bulundu (p=0,027). Dmean>26Gy olan grupta,
parotisin PTV ile kesisen hacminin tim parotise orani
belirgin yuksekti (%1,25 karsin %7,06, p<0,001). Cok
degiskenli analiz sonucunda parotis hacmi ve PTV
ile kesisen parotis hacminin oraninin, parotis Dmean
Uzerinde istatistiksel olarak anlamli etkili oldugu gorul-
di (her ikisi icin de p<0,001). Dmean>26Gy olma ihti-
malini en iyi gosterecek PTV ile kesisen parotis hacmi
oraninin sinir degerini tespit etmek icin yapilan ROC
analizi sonucunda, sinir deger %2,8 olarak bulundu.

Sonug

Parotis ortalama dozunu 26 Gy altinda tutmak adina,
radyasyon onkologu konturlama asamasinda, PTV ile
kesisen parotis hacmini %2,8 altinda tutmaya calis-
masi faydali olabilir.
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Anahtar Kelimeler: Bas-boyun kanseri, Parotis bezi,
Yogunluk ayarli radyoterapi

Abstract

Objective

To investigate the effect of parotid and target volume
relationships on the radiation dose to be received by
the parotid in head and neck cancer radiotherapy.

Material and Methods

Fifty patients were randomly selected from the patients
who underwent curative, definitive or postoperative
adjuvant radiotherapy with the diagnosis of head
and neck cancer. After contouring, the cranio-caudal
length (CCL) of the right and left parotids, the parotid
volume (Vparotis), the planning target volume (PTV)
dose overlapping with the parotids, the CCL of the
right and left parotid overlapping with the PTV 70
target, the maximum PTV dose at parotid level but not
overlapping with parotids and the ratio of the parotid
volume overlapping with PTV to the total parotid
volume were recorded. In addition, it was recorded
whether there was a PTV70 volume in the slices at
parotid level and whether it was located unilaterally
or bilaterally. After the intensity modulated radiation
therapy planning, by using dose-volume histograms,
mean parotid gland dose (Dmean), volume ratio of
parotid gland that received 20 Gy and more doses
(V20), and volume ratio of parotid gland that received
30 Gy and more doses (V30) were measured. The

Giris

TUm kanser tdrleri icinde bas-boyun kanserlerinin
gorilme sikhgi yaklasik %5, 6lim orani ise %2 civa-
rindadir (1,2). Bas-boyun kanseri hastalarinin tedavi-
si icin multidisipliner yaklasim ¢ok dnemlidir; kanse-
ri tedavi etmek icin radyoterapi (RT), kemoterapi ve
cerrahi tek basina veya birlikte uygulanabilmektedir.
Bunlar arasinda, RT bas boyun kanserlerinin tedavi
stratejisinde vazgecilmez bir tedavi modalitesidir. RT
de iyonlastirici radyasyon kullanmanin birincil amaci,
tumor hicrelerini dldirmektir, ancak kaginilmaz ola-
rak radyasyon alaninda bulunan normal dokular da az
da olsa zarar gorebilmektedir (3-7). RT alanindaki bu
anatomik yapilar genellikle risk altindaki organ (OAR)
olarak tanimlanir. OAR' leri ve hedef dozu belirlemek,
yogunluk ayarli radyasyon tedavisi (IMRT/YART)
planlamasi i¢in ¢ok 6nemlidir (8).

Bas boyun bolgesinin radyoterapisi sirasinda paro-

tis bezi, submandibuler bez, minér takurik bezlerinin
fonksiyonu bozulmakta ve buna bagh olarak tikurik
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factors that may affect the mean parotid dose above
26 Gy were analyzed by logistic regression analysis.
Receiver operating characteristics (ROC) curve
analysis was used to determine the cut-off value.

Results

The median Dmean, V20 and V30 value of all parotid
glands was 26.55 Gy (14.74-66.78), 50.91% (26.53-
100) and 32.21% (7.12-100), respectively. The parotid
gland volume was found to be statistically significant
higher in the group with Dmean>26Gy (p=0.027). In
the group with Dmean>26Gy, the ratio of the volume
of the parotid gland overlapping with the PTV to the
entire parotid gland was significantly higher (1.25% vs.
7.06%, p<0.001). As a result of multivariate analysis,
it was observed that the ratio of parotid gland volume
and the volume of the parotid gland overlapping with
the PTV had a statistically significant effect on the
parotid Dmean (p<0.001 for both). As a result of the
ROC analysis, the cut-off value for the parotid gland
volume ratio overlapping with PTV that show the
probability of Dmean>26Gy, was found to be 2.8%.

Conclusion

To keep the mean dose of the parotid gland below 26
Gy, radiation oncologist should pay attention to keep
the volume ratio of the parotid gland overlapping with
PTV below 2.8%.

Keywords: Head and neck cancer, Parotid gland,
Intensity modulated radiation therapy

salgisi hem miktar olarak azalmakta hem de yapi ola-
rak degismektedir (4,9,10). Ayrica, radyasyon hasari
nedeniyle 6nemli, ¢coklu yan etkiler ortaya ¢ikabilmek-
tedir. Yetersiz tuklrik salgisina bagl gelisen koti
agiz hijyeni, agiz enfeksiyonlari, dislerde bozulma
ve c¢lrime, cigneme problemleri, yutma zorlugu ve
agri yasam Kkalitesini belirgin bir sekilde diustrmekte-
dir. Uyarilmis tikdrik salgisi %60-70 oranda parotis
bezinden saglanirken, dinlenme halinde agdiz igindeki
nemi saglayan tukurik salgisi temel olarak subman-
dibuler ve sublingual tukirik bezlerinden olmaktadir
(11-14).

RT sonrasinda ol¢ilen, stimilasyonla tikurik salgisi
ve ortalama parotis bezi dozu arasindaki korelasyon
bilinmektedir (15). Bu nedenle bas boyun radyoterapi-
si planlanmasi sirasinda ortalama parotis bezi dozlari
Ozellikle degerlendiriimektedir. Cesitli ¢alismalarda
parotis bezi icin doz sinirlari belirtilmistir (4, 15, 16,
22, 23, 24). Tedavi planlamasi sirasinda ortalama pa-
rotis bezi dozu 39 Gy ve altinda olursa 5 yilda bekle-
nen komplikasyon olasihgi %50 iken (TD5/50), gln-



cel olarak bizim de tedavi planlamalarimizda kabul
ettigimiz gibi ortalama dozun 26 Gy altinda kalmasi
saglandiginda ayni sitrede beklenen komplikasyon
olasilig1 %5 ve altindadir (TD5/5) (17,18). Ancak bazi
durumlarda anatomi, timorin boyutu ve yerlesimi ve
benzeri pek ¢ok farkl etkene bagl olarak bu kosullar
saglamak mimkun olmayabilmektedir.

Son yillarda radyoterapide yasanan teknolojik gelis-
meler dogrultusunda, bas boyun tedavisinde volimet-
rik ayarli ark tedaviler (VMAT) ve helikal tomoterapi
gibi cihazlar da kullaniimakla birlikte, YART standart
teknik olarak kabul edilmektedir. YART ile parotis be-
zini daha yuksek oranda korumak muimkin olmak-
ta ve RT sonrasi kserostomi oranlari belirgin olarak
azalmaktadir (19). Kserostominin yasam Kkalitesini
oldukca 6nemli oranda etkileyen bir tedavi toksisitesi
oldugu distinildiginde, bununla en fazla korelasyon
goOsteren ortalama parotis bezi dozunun toleransin
Uzerinde olup-olacaginin planlama éncesinde 6ngori-
lebilmesini saglayan bir parametrenin belirlenmesinin
cok yol gosterici olacagi aciktir. Bu anlamda saptanan
herhangi bir parametre dozimetrik hedeflere ulasmak
icin simulasyonda veya konturlamada gereken degi-
sikligin yapilmasini saglayacaktir (13,20). Daha 6nce,
hedefin parotis bezi lizerine uzanan hacminin 1cm
Uzerinde veya yaklasik %20 nin Uzerinde olmasinin,
ortalama parotis bezi dozunun 26 Gy Uzerinde olabi-
leceginin tahmin edildigi gosterilmistir (21,22).

Bu calismada, YART teknigi kullanilarak yapilacak
olan tedavi planlamasi 6ncesinde; parotis bezi ve he-
def hacim iligkilerinin, parotis bezinin alacagi radyas-
yon dozu Uzerine etkisini arastirmak amaclanmistir.

Gerecg ve Yontem

Radyasyon Onkolojisi klinigimizde bas-boyun bélgesi
kanseri tanisi ile kiratif, definitif veya postoperatif ad-
juvan RT uygulanmis hastalardan rastgele 50 hasta
secilerek calismaya dabhil edildi. Parotis bezi maligni-
tesi sebebiyle tedavi almis olan hastalar calisma disi
birakildi. Hastalarin IMRT planlari geriye donik de-
gerlendirildi.

Hastalar tedavi 6ncesinde BT cihazinda (Bright Spe-
ed Excel Select, General Electric Medical Systems,
Milwaukee, WI, USA) supin pozisyonda ve bas ekstan-
siyonda pozisyonlandiktan sonra, 2,5mm kesit kalinhgi
ile RT planlama BT cekildi. Simulasyon sirasinda her
hastaya termoplastik bas-boyun-omuz maskesi yapil-
di. Hastalarin tani ve tedavi amacina gore planlanan
hedef hacim (PTV) dozlari 54-70 Gy olarak tanimlandi.
Bilateral parotis bezleri hem yiuzeysel hem derin lob
dahil olacak sekilde, her kesitte konturlandi (Sekil 1).

Siileyman Demirel Universitesi

Sekil 1
Koronal kesitte goriinen, sag ve sol parotis bezinin
ayri ayri kraniyo-kaudal uzunlugu (dikey acik yesil
kaln cizgi ve dikey mavi kalin ¢izgi), sag ve sol paro-
tis bezinin ayri ayri PTV70 hedefi ile ortlisen krani-
yo-kaudal uzunlugu (dikey kirmizi kalin cizgiler),
parotis bezi hacmi (sirasiyla a¢ik yesil ve mavi alan-
lar), tanimlanan PTV dozlari ile kesisen parotis bezi
hacimleri (sirasiyla koyu yesil ve sari alanlar), PTV70
(kirmizi alan) ve PTV60 (turuncu alan)

Sonrasinda medikal fizik uzmanlar tarafindan Eclip-
se Tedavi Planlama Sistemi (TPS) kullanilarak, her
hasta icin Varian DBX (Varian Medical Systems, Palo
Alto, CA, USA) lineer hizlandirici cihazinda (LINAC) 6
MV x-1sInI enerjisinde Anisotropic Analytical Algorithm
(AAA) doz hesaplama algoritmasi kullanilarak YART
tedavi planlari olusturuldu. YART tedavi planlamasi
her hasta icin, 7 alandan ayni gantry acilarinda (0°,
51° 102°, 153°, 204°, 255° ve 306°) izosentrik teda-
vi planlama teknigi kullanilarak gerceklestirildi. Plan
degerlendirmesi yapilirken tek taraf parotis bezi or-
talama dozu limiti 26 Gy ve alti olarak kabul edildi.
PTV’nin %95’i, tanimlanan dozun en az %98'ini ald1g1
surece parotis bezi ortalama dozu asiimadi.

Bu calismadaki tim islemler, etik kurallara ve Helsinki
Deklerasyonu Prensipleri’ne uygun olarak gercekles-
tirilmistir. Ayrica, bu calisma, Siuleyman Demirel Uni-
versitesi Tip Fakiltesi Klinik Arastirmalar Etik Kurulu
tarafindan 07.10.2020 tarih ve 21/310 numarasi ile
onaylanmistir.

Tanimlanan Uzunluklar, Voliimetrik

ve Dozimetrik Parametreler

Konturlama sonrasi her hastanin sag ve sol parotis
bezinin ayri ayr kraniyo-kaudal uzunlugu (KKU), sag
ve sol parotis bezinin ayri ayri PTV70 hedefi ile or-
tisen kraniyo-kaudal uzunlugu, parotis bezinin hacmi
(Vparotis), parotis bezi ile kesisen tanimlanan PTV
dozu (PTV54, PTV60, PTV66 ya da PTV70), parotis
bezi seviyesinde olan fakat parotis beziile kesismeyen
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tanimlanan maksimum PTV dozu (PTV54, PTV60,
PTV66 ya da PTV70) ve parotis bezinin PTV ile kesi-
sen hacminin toplam parotis bezi hacmine orani kay-
dedildi. Ayrica, parotis bezi seviyesindeki kesitlerde
PTV70 hacminin olup-olmadigi; var ise yerlesiminin
tek tarafli mi veya bilateral olup-olmadigi kaydedildi.
Sekil 1 de dl¢iimlerin nasil yapildigi gosterilmistir.

Tedavi planlama sonrasi doz-hacim histogramlari
(DVH) kullanilarak ortalama parotis bezi dozu (Dme-
an), 20 Gy ve ustl doz alan parotis bezi hacmi orani
(V20) ve 30 Gy ve Ustl doz alan parotis bezi hacmi
orani (V30) ol¢uldu.

istatistiksel Analiz

Verilerin kaydedilmesi ve analizi icin IBM SPSS 21,0
versiyon kullanildi. Sayisal verilerin normal dagihmi
degerlendirildi, normal dagilan veriler ortalamats-
tandart sapma, normal dagihm gostermeyen veriler
ortanca(aralik) olarak sunuldu. Parotis bezi ortalama

Ortalama dozu 26 Gy alti ve st olan pal

Radyoterapide Parotis Bezi Dozu

dozu ylksek ve disuk olan gruplarin 6zellikleri karsi-
lastirilirken kategorik veriler icin Fisher veya Ki-Kare
testi, sayisal veriler icin bagimsiz gruplar t test veya
Mann-Whitney U test kullanildi. Parotis bezi dozu or-
talama dozunun 26 Gy Ustlinde olmasina etki edebi-
lecek faktorler lojistik regresyon analizi ile incelendi.
Ayrica sinir deger belirleme amaciyla Receiver opera-
ting characteristics (ROC) egrisi analizi kullanildi. ista-
tistiksel analizlerde p degeri <0,05 anlamli kabul edildi.

Bulgular

Calismada 21 larinks, 18 nazofarenks, 5 dil, 2 oral
kavite, 2 hipofarenks, 1 sert damak ve 1 orofarinks
kanseri sebebiyle kuratif RT almis toplam 50 hasta-
nin planlari degerlendirildi. Toplam 100 parotis bezi-
nin dozlari kaydedilmistir. Tim parotis bezlerinin or-
tanca Dmean, V20 ve V30 degerleri sirasiyla, 26,55
Gy (14,74-66,78), %50,91 (26,53-100) ve %32,21
(7,12-100) idi. 46 parotis bezinin Dmean 26 Gy veya

rotis bezi gruplarinin 6zelliklerinin karsilastiriimasi.

Parotis bezi Dmean <26Gy | Parotis bezi Dmean >26Gy dedieri
(n=46) (n=54) pdeg
Parotis Bezi Hacmi(cc) 21,45+6,6 25,36+£10,61 0,027
Parotis Bezi KKU(cm) 4,32+0,81 4,56+1,22 0,261
PTV70
Var 20(%43,5) 32(%59,3) 0160
Yok 26(%56,5) 22(%40,7) '
PTV ile kesisen parotis bezi hacmi 1,25(0-7,25) 7,06(0,16-76,48) <0,001
orani(%)
Parotis bezi ile kesisen PTV dozu
54Gy
60G 22(%47,8) 14(%25,9)
%Gy 16(%34,8) 25(%46,3) 0.017
o0 Gy 1(%2,2) 7(%13) ’
PTVine kesisim yok 4(%8,7) e )
simy 3(%6,5) 0
Parotis bezi seviyesindeki
maksimum PTV dozu
54Gy 8(%17,4) 8(%14,8)
60Gy 13(%28,3) 3(%5,6) 0.013
66Gy 5(%10,9) 11(%20,4) ’
70Gy 20(%43,5) 32(%59,3)
PTV70 yerlesimi
Tek taraf 14(%30,4) 22(%40,7)
Bilateral 6(%13) 10(%18,5) 0,288
Yok 26(%56,5) 22(%40,7)

KKU: kraniyo-kaudal uzunluk, PTV: planlanan hedef hacim, Dmean: Ortalama parotis bezi dozu
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Tablo 2

regresyon analizi sonuglari
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Parotis bezi ortalama dozuna etki edebilecek faktorlerin incelenmesi igin yapilan lojistik

Tek degiskenli analiz Cok degiskenli analiz

OR(%95 ClI) p degeri OR(%95 CI) p degeri
Parotis bezi hacmi 1,05(1,003-1,1) 0,037 1,18(1,08-1,29) <0,001
ANOLE T Bl 1,66(1,33-2,07) <0,001 2,05(1,44-2,93) <0,001
hacminin orani
Parotis bezi seviyesindeki
maksimum PTV dozu 1,07(0,99-0,14) 0,061 - -
zz;‘:'s EHE g 1,11(1,02-1,2) 0,013 1,02(0,92-1,14) 0,608

OR: odds ratio, CI: confidence interval, PTV: planlanan hedef hacim, Dmean: Ortalama parotis bezi dozu

alti; 54 parotis bezinin Dmean degeri ise 26 Gy Us-
tuydi. Dmean<26Gy ve Dmean>26Gy parotis bezle-
rinin 6zellikleri karsilastinidiginda, Dmean>26Gy olan
grupta parotis bezi hacmi istatistiksel olarak anlaml
yuksek bulundu (p=0,027). Dmean>26Gy olan grupta
parotis bezinin PTV ile kesisen hacminin tim parotis
bezine orani belirgin yuksekti (%1,25 karsin %7,06,
p<0,001). Dmean>26Gy olan grupta parotis bezinin
diger gruba gore daha ¢ok PTV60-70 ile kesistigi go-
raldi (p=0,017). Dmean<26Gy olan grupta PTV54 ile
kesisim baskindi (%47,8). Benzer sekilde Dmean>-
26Gy olan grupta kesisim olmasa dahi parotis bezi
seviyesindeki PTV’lerin ¢ogunlukla 66-70Gy oldugu
gorildu (p=0,013). PTV70 varligi ve yerlesimi ise iki
grupta farkl bulunmadi (p=0,160 ve p=0,288). iki gru-
ba ait degerler Tablo 1 de ayrintili olarak gosterildi.

Parotis bezi Dmean’e etki eden faktorlerin incelen-
mesi igin lojistik regresyon analizi yapildi (Tablo 2).
Cok degiskenli analiz sonucunda parotis bezi hacmi
ve PTV ile kesisen parotis bezi hacminin oraninin pa-
rotis Dmean Uzerinde istatistiksel olarak anlaml et-
kili oldugu goralda (her ikisi icin de p<0,001). Ayrica
Dmean>26Gy olma ihtimalini en iyi gosterecek PTV
ile kesisen parotis bezi hacmi oraninin sinir degerini
tespit etmek icin yapilan ROC analizi sonucu (Sekil
2), sinir deger %2,8 olarak bulundu (duyarlihk:%85,2
ve Ozgullik: %76,1).

ROC Curve

05

06

Sensitivity

0,44

0.2

T T
0,0 02 04 06 08 10

1 - Specificity

Sekil 2

PTV ile kesisen parotis bezi hacminin toplam parotis
bezi hacmine oraninin, ortalama parotis bezi dozu-
nun 26 Gy Uzeri olmasini dngérme dederini arastiran
ROC egrisi. Area under the curve: 0,872, p<0,001(
%95 CI:0,805-0,940).

Tartisma

Calismamizda, YART planlama teknigi kullanilarak
yapilacak olan tedavi planlamasi dncesinde; parotis
bezi ortalama dozunu 26 Gy altinda tutmak i¢in, kon-
turlama sonrasi radyasyon onkologunun PTV ile kesi-
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sen parotis bezi hacmini %2,8 altinda tutmaya calis-
masi gerektigi hesap edildi. Ortalama parotis bezinin
26 Gy den yuksek oldugu grupta parotis bezi hacmi-
nin; ortalama parotis bezi dozunun 26 Gy den dusuk
oldugu gruba gore, daha yuksek oldugu goéruldi. Ar-
tan parotis bezi hacmi ve bu hacmin hedef yapilar-
la kesisen hacminin artmasi; tedavi planlamalarinda
parotis bezleri icin sinir kabul edilen 26 Gy ortalama
dozunun asilma riskini artirmaktadir.

Parotis bezi, bas-boyun kanserlerinin RT’ sinde 1sinla-
ma bdlgesinde bulunan en hassas organlardan bir ta-
nesidir. Radyasyona olan bu hassasiyet ve bas-boyun
RT sinde yuksek dozlarin uygulanmasi, bu organin
fonksiyonunun korunabilmesini daha énemli kilmak-
tadir.

RT uygulanan hastalarda, yan etki olarak gec tukurik
yetmezligi, zamanla meydana gelmektedir ve iyiles-
mesi ortalama parotis bezi dozu ile iliskilendirilmistir.
Parotis bezi ortalama dozunun olabildigince disik
seviyede tutulmasi (<10-15 Gy), tukurik bezi fonksi-
yon kaybini en aza indirmek agisinda olduk¢a énem-
lidir (4). Parotis bezi ortalama dozunun 20-40 Gy ara-
l§inda olmasi durumunda, parotis bezlerinin tukurik
uretme fonksiyonlarindaki kayip artis gostermektedir.
Eger bu ortalama parotis dozu degeri 40 Gy den daha
biyik degerlerde ise parotis bezi fonksiyon kayiplari
%75’ lere yukselebilmektedir (15,23).

Saarilahti ve ark. en azindan bir parotis bezi ya da su-
bmandibular tikurik bezi korundugunda, kserestomi
riskinin ¢ok diisuk olabilecegini belirtmistir (24).

Hunt ve ark. parotis bezinin ve PTV hacimlerinin bir-
biri ile olan hacimsel iliskilerini kapsamli bir sekilde in-
celemistir. Calismada parotis bezinin PTV ile kesistigi
durumlarda, hem ortalama parotis bezi dozunun 26,5
Gy den disik tutulabilmesi hem de kesisim bolgesi-
nin tanimlanan dozu yeterli seviyede alabilmesi icin
kesisim bolgesinin hacminin 21% den yuksek olma-
masi gerektigini belirtmistir. Kesisim hacminin 21%
den daha buyuk oldugu bazi durumlarda, ortalama
parotis bezi dozunun 26,5 Gy den disik tutulabilme-
si, ancak kesisen bdlgedeki PTV doz dagilimin daha
distk olmasi ile mumkin olabilecegini belirtmistir.
Diger taraftan parotis bezinin PTV70 hacmine yakin-
hgindan daha ¢ok, parotis bezinin herhangi bir PTV
hacmi ile kesisme yiizdesinin ortalama parotis bezi
dozuna daha cok etki ettigini gdstermistir (22).

Bu calismalardan farkli olarak, Stock ve ark. ortala-
ma parotis bezi dozunun yani sira, santimetre kip
biriminde (cc) 26 Gy ve 40 Gy alan parotis bezi ha-
cim degerlerinin de tikurik Uretimi ve parotis bezinin
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kismen iyilesmesinde énemli bir parametre oldugunu
gOstermistir. Dahasi, bu cc biriminde parotis bezi ha-
cimleri ile ilgili 6nerdigi degerlerin, YART tedavisinde
optimizasyon surecinde kullanilabilecegini belirtmistir
(16).

VMAT modalitesine sahip TPS’ lerde, parotis bezinin
ortalama dozlarinin tahmin edilebilmesi, YART moda-
litesini kullanan TPS’ lere gore daha hassas olmakta-
dir. VAT modalitesine sahip TPS’ lerde; optimizasyon
asamasinda istenen ve tanimlanan ortalama parotis
bezi dozlari ile optimizasyon sonrasinda DVH’ lerde
elde edilen ortalama parotis bezi dozlari tutarlilik gos-
termektedir. Diger taraftan, YART modalitesinin kulla-
nildig1 TPS’ lerde, bu islem dolayh yoldan yapilmakta
ve DVH'’ lerde elde edilen ortalama parotis bezi doz-
lari cogu zaman tutarlihk gdstermemektedir. GUnu-
muzde, hala bircok RT merkezinin YART modalitesini
kullantyor olmasi, tedavi planlama isleminin en c¢ok
zaman alan sireci olan optimizasyon asamasinda,
bu tutarsizlikla karsilasiimasina neden olmaktadir.
Bu nedenle, tedavi planlamasi éncesinde, konturlama
sonras! elde edilen parotis bezi ve hedef hacimlere
ait parametrelerin ve bunlarin birbirleri ile olan mate-
matiksel ve fiziksel iliskilerini kullanarak bir tahminde
bulunmak medikal fizik uzmanlarinin ve radyasyon
onkologlarinin islerini kolaylastiracaktir. Daha da
onemlisi, YART tedavi optimizasyonu asamasinda,
parotis bezinin alacag! ortalama dozun olasi yuksek
olmasi durumunda, bu organin korunmasi i¢in daha
yuksek dncelik tanimlanabilecektir.

Sonug

Bas-boyun kanserleri YART planlamasinda parotis
bezi ortalama dozunun, parotis bezi seviyesindeki
PTV dozu arttikga ve kesistigi PTV' nin tanimlanan
dozu arttik¢a, artmasi kaginilmazdir. Parotis bezi orta-
lama dozunu 26 Gy altinda tutmak adina, radyasyon
onkologu konturlama asamasinda PTV ile kesisen
parotis bezi hacmini %2,8 altinda tutmaya c¢alismasi
faydali olabilir.
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Herhangi bir ¢ikar catismasi yoktur.
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Oz

Amag

Artiktler kikirdagin kisith intrensek iyilesmesi ve ta-
mir kapasitesinin az olmasi nedeniyle cogu tedavi
metodlari ile normal hyalen kikirdak rejenerasyonu
saglanamamakta ve sonug olarak osteoartroz gelise-
bilmektedir. Bu calismada insan amniyotik sivisi ve
membraninin tavsanlardaki kondral defektlerdeki et-
kilerini incelemek amaglanmistir.

Gerec ve Yontem

32 immatlr albino Yeni Zelanda tavsaninin 64 dizi bu
calismaya dabhil edildi. Tam kat kikirdak defektleri tav-
sanlarin medial kondillerinin yik tasima yuzeylerinde
cerrahi olarak olusturuldu. Tavsanlar randomize ola-
rak dort gruba bolundu: ek tedavi verilmeyenler Grup
1, 0,3 ml insan amniyotik sivisi (IAS) verilenler Grup
2, sadece insan amniyotik membrani (IAM) verilen-
ler Grup 3, hem 0,3 ml IAS hem IAM verilenler Grup
4’0 olusturdu. Kondiller histopatolojik olarak 4. ve 12.
haftalarda modifiye O’Driscoll evreleme skalasi ile

degerlendirildi. Sonuglar Mann-Whitney U ve ANOVA
testleri ile istatistiksel olarak analiz edildi.

Bulgular

Gruplar arasinda rejenere dokunun kalitesi agisindan
istatistiksel olarak anlamli fark bulunmadi (p>0.05).
Gruplarin ortalama sonuglar 12. haftada, 4. hafta so-
nuclarindan daha kot olarak saptandi; buna ragmen
bu farkin, sadece Grup 1 (sham grubu) ve Grup 4 aci-
sindan anlamh oldudu gorildi (IAS+IAM) (siraslyla,
p=0,007 ve p=0,014).

Sonug

Sadece IAS, sadece IAM ve her iki biyomateryalin
kombine edildigi tedavi yontemlerinin hicbirinde ki-
kirdak defekt iyilesmesi daha iyi ve kaliteli olmadigi
ve birbirlerine de bir Gstinligd olmadigi goruldi. Bu
calismada gosterilmis olan 4. hafta sonuclarinin 12.
hafta sonuclarindan daha iyi olmasinin ¢alismada
kullanilan immatir tavsanlardaki intrensek tamir me-
kanizmasindaki erken rejenerasyon kapasitesinden
kaynaklandigini diisiinmekteyiz.
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Abstract

Objective

Due to the limited intrinsic healing and repair capacity
of the articular cartilage, most treatment methods
cannot achieve reliable regeneration of normal
hyaline cartilage, resulting in early development
of osteoarthritis. The purpose of this study was to
determine the effects of human amniotic fluid and
membrane on chondral defects.

Material and Methods

Sixty-four knees of 32 immature New Zealand rabbits
were included in the study. Full thickness chondral
defects were created in the weight-bearing surface of
the medial condyles of the rabbits. The rabbits were
divided randomly into four groups: no adjunct treatment
was given in group 1, 0.3 ml human amniotic fluid
(HAF) alone in group 2, human amniotic membrane
(HAM) alone in group 3 and both of 0.3 ml HAF and
HAM in group 4 was administered. The condyles were
histopathologically evaluated at 4th and 12th week
using the modified O’Driscoll Grading Scale.

Introduction

Articular hyaline cartilage defects are among the
most common injuries encountered in orthopedic
practice. Treatment of cartilage problems has always
been a challenge for orthopedic surgeons. Various
conservative and surgical treatment modalities were
attempted to treat hyaline cartilage lesions; however,
depending on the limited intrinsic repair capacity of
the articular cartilage, they still do not achieve reliable
regeneration of normal hyaline cartilage, resulting in
early development of osteoarthritis (1).

Hyaluronic acid was first introduced in the 1960s
and is still widely used for the clinical treatment
of osteoarthritis. Hyaluronic acid is claimed to
moderate joint fluid viscosity, proliferate synovial
cells, and contribute to joint proprioception (2). It
prevents cartilage erosion, chondrocyte apoptosis
and contributes to cartilage repair (3). HAF (obtained
by amniocentesis especially in the 2nd trimester)
contains high amounts of hyaluronic acid and
hyaluronic acid-stimulating activator (4). Several
studies have shown that HAF decreases scar tissue
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Results

There were no significant differences in the quality
of the regenerated tissue within and between groups
(p>0.05). The mean results of groups at the 12th week
were worse than results at the 4th week; however,
the difference was statistically significant for only the
sham group (group 1) and the combined therapy
group (group 4) (p=0.007 and p=0.014, respectively).

Conclusion

HAF alone, HAM alone, and combined administration
of both biomaterials neither affected chondral defect
healing nor had any differences between each
other. Nevertheless, we believe that some early
regeneration due to an intrinsic repair mechanism is
possible in immature rabbits as this study showed
better results at 4th week than those at 12th week,
although they are prone to degenerative processes in
long-term follow-up. We suggest that a larger sample
size in an experimental study would probably display
a statistically significant difference when investigating
effects of HAF, HAM, or both.

Keywords: Hyaline cartilage; Cartilage regeneration;
Chondral defect; Human amniotic fluid; Human
amniotic membrane

formation and enhances tissue healing by increasing
endogenous and exogenous hyaluronic acid
concentrations in the wound (5,6). HAF also include
cartilage cell promoters such as growth factors (EGF,
FGF, IGF etc.), fibronectin and laminin. Similarly,
HAM is clinically used to treat intractable wounds
and ulcers. Beneficial effects were also shown on
nerve and tendon healing in experimental studies (7).
Potential efficacy of HAM for cartilage defects were
evaluated in some studies (8,9)

The aim of this study was to determine the effects
of HAF injection, HAM wrapping, and combined
application of both techniques on chondral defects
and compare the advantages and disadvantages of
these three application techniques.

Material and Methods

After the approval of Dokuz Eylul University, Faculty of
Medicine, Animal Research Ethics Committee (date:
18.11.2004, number: 49) for animal experiments
and the Dokuz Eylul University, Faculty of Medicine,
Clinical and Laboratory Research Ethics Committee



(date: 30.11.2004, number: 158) for harvesting HAF
and HAM, the study was carried out at Dokuz Eylul
University, Faculty of Medicine, Multidisciplinary
Experimental Animals Laboratory.

Human Amniotic Fluid Harvesting:
Sterile HAF was collected from amniocentesis of
seronegative healthy pregnant women at between
16th and 24th weeks of pregnancy. The fluid was
stored at -20 °C and was used within 1 week as
described in the literature (10,11).

Human Amniotic Membrane Preparation

Sterile human amniotic membranes were harvested
from placentas of seronegative parturients during
cesarean sections. The amniotic membrane was
meticulously dissected from the chorionic layer under
sterile conditions. Then it was cleaned of blood
by washing under sterile isotonic NaCl, and 10%
gentamycin sulfate solution was added. It was kept
at 4 °C and used within 4 hours as described in the
literature (12).

Experiment Protocol

Sixty-four knees of 32 immature albino New Zealand
rabbits weighing 1600-1800 g were included in
the study. They were allowed to acclimatize to the
environment, were kept under standard laboratory
conditions (12 hours day/night illumination, 20-22 °C
room temperature, and 50-60% humidity) for 1 week
and were given food and water ad libitum. All rabbits
were operated on bilaterally under general anesthesia
by giving xylazine (5 mg/kg, im, Rompun, Bayer Tulrk
Kimya San. Tic. Ltd. Sti., Gebze, Turkey) and ketamine
(35 mg/kg, im, Ketalar, Eczacibasi ila¢ San. ve Tic.
A.S., Luleburgaz, Turkey). The surgical field was
shaved and cleaned with povidone iodine, an anterior
longitudinal incision of 4 cm was applied to the skin,
a medial parapatellar capsular approach was used to
visualize the knee joint, and the patella was moved to
the lateral side. Following maximum flexion of the knee
joint, chondral defects of 3 mm in width and 7 mm in
length were created with a scalpel at the weight-bearing
surface of the medial femoral condyles of the rabbits.
A previously prepared template with the sizes given
above was used to determine the outer borders of the
defect (Figure 1). As described in the literature, a No.
15 scalpel was used to create a full thickness chondral
defect without damaging the subchondral bone (13).

The rabbits were randomly divided into four groups,
each group containing 16 knees of 8 rabbits. Rabbits
in each group were further divided into 2 subgroups:
those euthanized and evaluated at 4 (early) and at 12
(midterm) weeks, respectively.

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

Figure 1
Template punch used to determine the outer borders
of the cartilage defect (size: 3 mm x 7 mm)

Group 1 (sham control): The joint capsule was
repaired and the defect was left untreated.

Group 2: HAF (0.3 mL) was injected into the knee joint
following capsular repair.

Group 3: The defect was covered with HAM by suturing
with 8/0 nylon suture and then the joint capsule was
repaired.

Group 4: The defect was covered with HAM (Figure 2)
and then the capsule was repaired. HAF (0.3 mL) was
injected into the joint after capsular repair.

Figure 2
Amniotic membrane-wrapped femoral condyle defect
shown with an injector needle
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The joint capsule was repaired by 4/0 polyglactin
suture and the skin was sutured with 4/0 polypropylene
suture. No splint was applied and all rabbits were left
free in the cage following the surgical procedure. All
rabbits received cefazolin sodium at 50 mg/kg/day for
two days for prophylaxis. Rabbits experiencing local
or systemic infection were excluded from the study,
and those dying in the early postoperative period
were replaced with new rabbits. Neither HAF nor
HAM caused any allergic or immunological reactions.
All surgeries were performed by the same surgeon.

Histopathological Evaluation

Half of the rabbits in the groups were euthanized at
the 4th week (early) and the rest were euthanized at
the 12th week (midterm) by injection of a high dose of
sodium thiopental (80-100 mg/kg, iv, Pental® Sodyum,
I.E. Ulagay ila¢ Sanayi A.S, istanbul, Turkey). Distal

Ll
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Figure 3a
Matrix staining of normal cartilage with Alcian blue at
20x magnification

Figure 4a

Toluidine blue staining of the cartilage defect (red ar-
row) at 10x magnification demonstrating intact calci-
fied cartilage layer
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femoral condyles of the euthanized rabbits were
stored in 10% neutral tamponized formalin solution
in the pathology laboratory for 48 hours, then
decalcified in 10% formic acid solution. Following 3
weeks of decalcification, the femoral condyles were
embedded in paraffin blocks. Five sagittal cuts of
5-6 um in slice thickness were taken from the medial
femoral condyles, where the defect was created. Two
of these slices were stained with hematoxylin-eosin
and toluidine blue and evaluated for cell morphology,
while the other two were stained with Safranin O and
Sirius Red for matrix proteoglycans and collagen and
the final slice was stained with Alcian blue (Figures 3a,
3b, 4a, and 4b). Some of the medial femoral condyles
(n=36) were scored histopathologically under light
microscope at the 4th week (early results) and the
rest (n=28) were evaluated at the 12th week (midterm
results) using the Modified O’Driscoll Grading Scale

Figure 3b
Staining of proteoglycan of normal cartilage with Safr-
anin O at 20x magnification

Figure 4b
Defect area (red arrow), stained with Sirius
Red at 2x magnification under polarized light



(13). This grading scale scores samples between 0 to
16 in five categories including cell morphology, matrix
staining, surface regularity, thickness of the cartilage,
and bonding. A score of 16 points means perfect
healing or normal articular cartilage (Table 1).

Statistical Analysis

Histopathological scores of all specimens were
analyzed statistically with the nonparametric
Mann-Whitney U test and the effectiveness and
statistical differences of each treatment protocol
were determined. Secondly, the three experimental

Modified O’Driscoll Grading Scale

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

treatment protocols, excluding the controls, were
evaluated for early and midterm results with the
ANOVA test. Data analysis was done with SPSS 11.0
for Windows (SPSS Inc., Chicago, IL, USA). Values of
p=<0.05 were accepted as statistically significant.

Results

All of the 64 rabbits were histopathologically scored
using the Modified O’Driscoll Grading Scale and
scores of the experimental groups were processed
in comparison with both the control group for every

Cell morphology

Hyaline cartilage 4 points
Mostly hyaline cartilage 3 points
Hyaline and fibrocartilage 2 points
Mostly fibrocartilage 1 points
Mostly non-cartilage 0 points
Matrix staining

Same as the normal area 4 points
Slightly reduced 3 points
Reduced 2 points
Significantly reduced 1 points
None 0 points
Surface regularity

Smooth 2 points
Slightly irregular 1 points
Irregular 0 points
Thickness of the cartilage

100% (300-400 pm) 4 points
75% 3 points
50% 2 points
25% 1 points
0% 0 points
Bonding

Both edges integrated 2 points
One edge integrated 1 points
Both edges not integrated 0 points
Total 16 Points
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Comparison of 4th and 12th week mean scores

4th week 12th week P value
GROUP 1 (SHAM) 6.750+ 1.035 4.625+ 1.408 0.007*
GROUP 2 (HAF) 6.625+ 2.066 4.625+ 2.446 0.124
GROUP 3 (HAM) 7.100+ 2.558 4.833+ 1.329 0.069
GROUP 4 (HAF+HAM) 7.200+ 2.201 4.000+ 1.414 0.014*

treatment type and with the scores of same treatment
at a different time point. First of all, results of the 4th
week were compared with the 12th week. Results
of the 12th week were worse than those of the 4th
week; however, a statistically significant decrease
was detected only in the sham group (group 1) and
the group in which HAM was used with HAF (group
4) (p=0.007 and p=0.014, respectively). Comparisons
of all results, standard deviations, and p-values are
given in Table 2.

Secondly, all treatment groups were compared with
the control group. In the comparison of results at the
4th week, the average score of the HAF treatment
group (group 2) (6.625+2.066) was slightly lower
than the average score of the sham group (group 1)
(6.750+1.035), while the average scores of the HAM
treatment group (group 3) (7.100£2.558) and the
HAM+HAF treatment group (group 4) (7.200+2.201)
were slightly higher. However, when the treatment
groups were compared to the sham group, no
statistically significant difference was seen (p>0.05).

In the comparison of results of treatment at the 12th
week with the sham group, the average score of the
HAF treatment group (group 2) (4.625+2.446) was
similar to the average score of the sham group (group
1) (4.625+1.408), while the average score of the
HAM treatment group (group 3) (4.883+1.329) was
slightly higher. In contrast, the average score of the
HAM+HAF group (group 4) (4.000+1.414) was slightly
lower. None of these differences were statistically
significant (p>0.05).

Then, treatment groups at 4th and 12th weeks were
compared to each other. No statistically significant
difference was detected (p>0.05).

As the final analysis, treatment groups at 4th and
12th weeks were compared by using ANOVA testing
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without the sham group. This vyielded values of
p=0.859 for the 4th week and p=0.730 for 12th week
and these were statistically insignificant.

Discussion

The rabbit knee is similar to the human knee in terms
of bone geometry, cartilage, and tendon structure.
They show bone accretion and peak bone mass
profiles similar to human (14). Many studies used
rabbits before while investing effects of amniotic
materials (11,15). Therefore, rabbits were preferred
in this study.

The defect area, which was tried to be healed with
intrinsic repair, degenerated with time (Figures 5a, 5b,
5c, 6a, and 6b) because the healed fibrocartilage tissue
could not reflect accurate biomechanical properties
of the hyaline cartilage (16). This study showed
histologically better results at 4th week than those
of 12th week. This was probably due to the fact that
immature rabbits were used in this study as younger
people are affected more by chondral defects. Wei et
al. compared immature, adolescent and adult rabbits
in terms of their healing capacity on a chondral defect
model; they showed that the fastest and best healing
was in immature rabbits (16). Also, the structural
integrity was better in immatures than adults at 12th
week and immature rabbits had significantly better
bonding to adjacent cartilage than adolescent and
adult rabbits at 6th week. However, many publications
in the literature suggested the opposite result that
this degeneration appeared at later weeks (17,18).
O'Driscoll et al. found that chondrocyte numbers
were maintained until the 12th week but decreased
rapidly after the 18th week in a study of periosteal
graft impacts on rabbit chondrogenesis (19). In the
same study, mineral deposition and degeneration
of chondrocytes were seen after the 12th week and
degeneration of cartilage also increased with time.



HAF application, which was the first treatment
applied in this study, can be considered as
viscosupplementation. Recently, hyaluronic acid
injections are widely used in the treatment of
cartilage diseases and knee osteoarthritis. Solchaga
et al. showed that spongious substances including
hyaluronic acid were more effective compared to a
control group considering hyaline cartilage production
(17). Besides these effects, growth factors are also
thought to have a positive impact on cartilage healing.
It is reported that IGF-I, TGF-3, BMP-2, and EGF
increase chondrocyte proliferation and stimulate type
Il collagen and proteoglycan synthesis (2,21,22). It
has also been shown that IGF-1 increases proliferative
and metabolic activity (2,23). As per our hypothesis,

Figure 5a

Chondrocyte clusters (red arrow) in fibrocartilage
area stained with toluidine Blue, indicating intrinsic
repair, under 20x magnification

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

the existence of several growth factors in amniotic
fluid suggests that it may be effective on cartilage
healing. These growth factors are NGF, IGF-I and
-Il, FGFs (acidic and basic FGF), and extracellular
molecules like fibronectin and laminin. HAF is thought
to decrease scar formation and increase the speed
of tissue healing by increasing hyaluronic acid
production exogenously and endogenously (5,6).
It is also experimentally shown that HAF fosters
peripheral nerve and tendon healing and helps tissue
healing, decreases peritendinous adhesions, and
increases cartilage tissue production on perichondrial
flaps (10,11). These positive effects, and especially
those on perichondrial flaps, encouraged us to pursue
similar results for joint cartilage. In an animal study,

Figure 5b

Chondrocyte clusters (red arrow) in fibrocartilage
area stained with toluidine Blue, indicating intrinsic
repair, under 40x magnification

Figure 6a

Healing of chondral defect with fibrocartilage surface
layer (red arrow), demonstrated as less staining with
Alcian blue under 20x magnification

Figure 6b

Degenerated cartilage stained with Safranin O under
40x magnification showing cracks (red arrow), sur-
face irregularity (green arrow), and focal chondrocyte
necrosis (blue arrow), which all indicate degeneration
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HAF was used to detect the effects on cartilage
regeneration in rabbits. HAF was found to enhance
neochondrogenesis from free perichondrial grafts.
The rich content of hyaluronic acid and growth factors
in HAF were the possible causes of this result (12).
Vines et al. performed amniotic suspension allograft
injections to treat Kellgren-Lawrence grade 3-4 knee
osteoarthritis. Their study demonstrated the feasibility
of intraarticular injection of amniotic suspension
allografts for the treatment of knee osteoarthritis (24).
Kavakli et al. administered HAF into the perichondrial
bed of the costal cartilage of rabbits and found
increased chondrogenesis in the perichondrial beds
(25). You et al. had success in treatment of chondral
defect by using human amnion derived mesenchymal
stem cell sheets encapsulating cartilage particles (26).
In our study, however, we did not obtain statistically
significant results for the groups that underwent HAF
treatment.

HAM is reported as a successful treatment modality
for intractable wounds and ulcers (7). It is easy to
produce and obtain. There are not many ethical
issues that neither donor nor baby sees harm. It
is osteoconductive, osteoinductive and also has
antimicrobial, antimmunogenic features ; thusitcarries
no risk when transplanted. It behaves like a scaffold
and serves as a barrier to unpleasant conditions of
joint hypothetically and can be combined with stem
cells or grafts in order to increase its influence. The
advantages of HAM have been experimentally shown
in nerve and tendon healing (11,12). HAM enhances
bone regeneration in large bone defects (27). HAM
supported chondrocyte proliferation and regeneration
of hyaline cartilage in vivo in a study (28). Zhang et
al. investigated whether amniotic membrane-derived
stem cells would be effective in a rabbit cartilage
model and stated that the chondrocytes increased in
damaged areas (29). Unfortunately in our study, we
detected that both HAM alone application and HAM
with HAF application had no statistically significant
effect on joint cartilage healing.

After the comparison of these three treatments with
each other and with the control group, no statistically
significant values were seen. The most important
reason for this was the similarity of the histologic
points. Moreover, based only on these limited results,
it should not be said that these agents are useless.

There are some limitations of this study. There had
to be a control group to reveal whether the created
cartilage defects could be standardized because
creating standard cartilage defects with a scalpel in
small animals is difficult. A small sample size was
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used in this study and we needed more rabbits to
achieve statistically significant numbers. It was a
histological study that biomechanical properties were
not evaluated. Another probable reason why amnion
derived treatments were not found useful in this study
that cell populations in HAF and HAM show great
diversity and variation among different donors and
cultivation , therefore we do not have the knowledge
of amount of ingredients of HAF and HAM in our study
(30).

Conclusion

Application of HAF, HAM, and both of them together
was ineffective for chondral healing with this number
of animals. None of the treatments were superior
to the others regarding these results. However, as
the results were similar, the statistically insignificant
results are not enough to lead us to say that these
treatment modalities are useless. To show the effects
of these agents, larger series are necessary in future
studies.
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Oz

Amacg

Bu calismadaki amacimiz, kuguk hiicreli disi akciger
kanseri (KHDAK) nedeniyle rezeksiyon uygulanmis
hastalarda prognostik faktorlerin cinsiyete bagh ola-
rak etkilerinin ve kadinlarda sagkalima etki eden fak-
torlerin literatdr esliginde degerlendirilmesidir.

Gere¢ ve Yontem

Calismaya Ocak 2007-Aralik 2018 yillari arasinda
hastanemizde KHDAK nedeniyle akciger rezeksiyonu
uygulanmis hastalar dahil edilmistir.1491 hasta calis-
maya dahil edilmistir.

Bulgular

Hastalarin ortalama yasi 60,0+8,41 (aralik:26-84)
yil idi. 1324 (%88,8) erkek hasta, 167 (%11,2) ka-
din hasta calismada mevcuttu. 406 (%27,2) hastaya
pndémonektomi, 1077 (%72,2) hastaya lobektomi ve 8
hastaya (%0,5) segmentektomi yapiimistir. Ortalama
5 yillik sagkalm suresi % 57.5 idi. Calismada kadin
hastalarin 5 yillik sagkalim orani %66,8 iken erkek-

lerde %56,4 idi (p=0.005). pN2 durumu degerlendiril-
diginde 5 yillik sagkalim orani %34,3 iken, pNO olan
hastalarda sagkalim orani %64,1 olarak saptanmis-
tir(p<0.001). Cox regresyon analizinde sagkalima
etki eden en 6nemli prognostik faktorler; cinsiyet, ile-
ri yas, genis rezeksiyon yapmak, pN2 varligi ve ileri
evre olarak saptanmistir. Subgrup analizinde kadin
hastalardaki sagkalima etki eden faktorler degerlen-
dirildiginde 65 yas ve lzerinde olan hastalarda 5 yillik
sagkalim orani %32.9 olarak saptanmistir (p<0.001).
Histopatoloji degerlendirildiginde adenokarsinomlar-
da 5 yillik sagkalhm orani %67,1 iken, skuaméz hic-
reli kanserlerde %70,7 olarak izlenmistir.

Sonug

Calismamiz sonucunda kadin hastalarda gorilen ana
histopatolojik hiicretipi adenokarsinomadir. Ozellikle
kadinlarda ileri yas, buyik hucreli kanserler, ileri evre
ve pN2 durumu sagkalimda kotu prognostik faktorler-
dir.

Anahtar Kelimeler: Akciger Kanseri,
Prognostik Faktorler

Sagkalim,
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Abstract

Objective

This study aims to evaluate the effects of prognostic
factors depending on gender and the factors affecting
survival in women patients who underwent resection for
non-small cell lung cancer (NSCLC).

Material and Methods

Patients who underwent lung resection due to NSCLC
in our hospital between January 2007 and December
2018 were included in the study. 1491 patients were
included in the study.

Results

The mean age of the patients was 60.0+£8.41 (range:
26-84) years. There were 1324 (88.8%) male patients
and 167 (11.2%) female patients. Pneumonectomy
was performed in 406 (27.2%) patients, lobectomy
in 1077 (72.2%) patients, and segmentectomy in 8
patients (0.5%). The mean 5-year survival time was
57.5%. In the study, the 5-year survival rate of female

Giris

Akciger kanseri giinimiizde kansere bagl élimlerde
birinci sirada yer almaktadir (1,2) . Erken evre ki-
¢Uk hacreli disi akciger kanserlerinde (KHDAK) altin
standart tedavi yontemi cerrahi rezeksiyondur. Akci-
ger kanserinin erkek cinsiyette gorilme sikhgi ve ak-
ciger kanserine bagh mortalite orani, kadin cinsiyete
gore daha fazladir.

Son yillarda yapilan yayinlarda ise kadin ve erkek
cinsiyet arasindaki farkin giderek azaldigi ve kadin
hastalarda akciger kanseri gorilme sikliginin art-
ma egiliminde oldugu bildirilmistir (3,4). Sigara icme
oraninin erkek poptulasyondan daha dusik olmasi
sebebiyle genel olarak kadinlarin daha iyi solunum
fonksiyonlarina sahip oldugu ve eslik eden komorbi-
ditelerin daha az siklikla goéruldigu bildirilmistir. Bu
sebeplerle kadin cinsiyetin akciger kanserine bagli
rezeksiyon sonrasi iyi bir prognostik faktdr oldugu
distnulmektedir (4—6). Ancak literatirde rezeksiyon
yapilan kiiciik hicreli disi akciger kanseri olgularinda
kadin cinsiyetin sagkalima etkisi ile ilgili genis calis-
malar bulunmamaktadir. Bu nedenle de sagkalima
etki eden prognostik faktorler konusunda net bir kon-
sensus bulunmamaktadir.
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patients was 66.8%, while it was 56.4% in males
(p=0.005). When the pN2 status was evaluated, the
5-year survival rate was 34.3%, while the survival rate
was 64.1% in patients with pNO (p<0.001). The most
important prognostic factors affecting survival in Cox
regression analysis were gender, advanced age, wider
resection, pN2, and advanced stage. When the factors
affecting survival in female patients were evaluated
in the subgroup analysis, the 5-year survival rate was
32.9% in patients aged 65 and over (p<0.001). When
the histopathology was evaluated, the 5-year survival
rate was 67.1% in adenocarcinomas, while 70.7% in
squamous cell cancers.

Conclusion

As a result of our study, the main histopathological
cell type seen in female patients is adenocarcinoma.
Especially in women, advanced age, large cell cancers,
advanced stage, and pN2 status are poor prognostic
factors in survival.

Keywords: Lung Cancer, Survival, Prognostic Factors

Bizim bu calismadaki amacimiz, kuguk hucreli digl
akciger kanseri (KHDAK) nedeniyle rezeksiyon uy-
gulanmis hastalarda prognostik faktorlerin cinsiyete
bagh olarak etkilerinin ve kadinlarda sagkalima etki
eden faktorlerin literatlr esliginde degerlendirilmesi-
dir.

Gerec ve Yontem

Bu arastirma icin istanbul Yedikule Gogiis Hastalikla-
r ve Gogus Cerrahisi Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu’ndan 01.07.2021 tarih
ve 2021-129 karar numarasi ile onay alinmistir.

Calismaya Ocak 2007-Aralik 2018 yillari arasinda
hastanemizde KHDAK nedeniyle akciger rezeksiyo-
nu uygulanmis hastalar dahil edilmistir. Hastalarin
datalari arsiv kayitlar Gzerinden retrospektif olarak
degerlendirilmistir. Arsiv kayitlarina ulasilamayan, ta-
kipten cikan hastalar, non-anatomik ve inkomplet re-
zeksiyon yapilan hastalar, neoadjuvan tedavi alan ve
ilk 30 giinde mortalite gelisen hastalar calisma disi
birakiimistir. 1491 hasta ¢alismaya dahil edilmistir.

Calismaya dahil edilen hastalar cinsiyete gére kadin
ve erkek olarak iki gruba ayrilmigtir. Gruplarin yas,
histopatoloji, tumor evresi, anatomik rezeksiyon ge-
nisligi ve sagkalim sureleri karsilastiriimistir.



Hasta Secimi

Tum hastalara preoperatif degerlendirme amaciyla
toraks bilgisayarl tomografisi (BT) istenmistir. Uzak
metastazlarin degerlendiriimesi icin pozitron emis-
yon tomografisi (PET-BT), kraniyal manyetik rezo-
nans (MR) goruntileme istenmistir. Pulmoner rezervi
degerlendirmek icin ise solunum fonksiyon testleri
uygulanmistir. Hastalar ekokardiogram ile degerlen-
dirilip, kardiyak hastalik dykusu olan ya da 60 yas ve
Uzerindeki hastalar ise kardiyoloji ile konsulte edil-
mistir. Operasyon dncesi endobronsial lezyonlari de-
gerlendirme amaciyla fiberoptik bronkoskopi (FOB)
yapilmistir.

Hastalara tedavi amaciyla cerrahi rezeksiyon ola-
rak segmentektomi, lobektomi ya da pndmonekto-
mi uygulanmistir. ESTS ve ATS rehberlerine uygun
preoperatif mediastinal evreleme yapilmistir (7).
Biri subkarinal bdlge olmak Uzere en az 3 istasyona
peroperatif mediastinal lenf nodu diseksiyonu yapil-
mistir. Sag taraf operasyonlarda standart olarak pa-
ratrakeal ve subkarinal lenf nodlari, sol taraf rezeksi-
yonlarda ise subaortik, paraaortik ve subkarinal lenf
nodlarina ek olarak diger mediastinal ve hiler lenf
nodlarinin érneklemesi yapilmistir. Hastalarin timor
evresi 8. TNM evrelendirmesine gore revize edilerek
yapimistir.

Hastalarin takipleri ilk 2 yil 3 ayda bir, 2-5 yil arasin-
da 6 ayda bir, 5 yildan sonra da yilda 1 olmak tze-
re toraks BT ve fizik muayene ile birlikte yapilimistir.
Hastalar postoperatif dénemde onkoloji hekimleri ile
birlikte takip edilmistir.

istatistik

Hastalarin demografik ve klinik verileri ile tanimla-
yici istatistikler, kategorik veriler arasindaki iliskiyi
gostermek amacli ki x2 test veya Fisher’s Exact Test
kullanilmistir. Surekli degiskenlerde Mann Whitney U
analizi kullaniimistir. Overall survival degerlendirmek
amacli Kaplan Meier analizi, faktorleri karsilastirmak
icin log-rank analizi uygulanmistir. Sagkalima etki
potansiyelini gostermek amacl Cox regresyon ana-
lizi uygulanmistir. Calismada p degeri <0.05 olarak
anlamh kabul edilmistir. Hesaplamalar icin SPSS
programi (Versiyon 22, SPSS Inc., Chicago, IL,
USA) kullaniimistir.

Bulgular

Calismaya 1491 hasta dahil edilmistir. Hastalarin
ortalama yas! 60,0+8,41 (aralik:26-84) yil idi. 1324
(%88,8) erkek hasta, 167 (%11,2) kadin hasta ca-
lismada mevcuttu. 406 (%27,2) hastaya pnémonek-
tomi, 1077 (%72,2) hastaya lobektomi ve 8 hastaya
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(%0,5) segmentektomi yapilmistir. 599 hasta adeno-
karsinom (%40.2) iken, 825 hasta (%55,3) skuamoz
hicreli karsinom idi. 67 hasta ise (%4,5) buytk hic-
reli karsinom ve adenoskuamé6z hucreli kanser idi.
Ortalama tumor capi 4,6+2,4 cm (0,1-18) idi. Hasta-
larin demografik dzellikleri Tablo 1’de yer almaktadir.

Hastalar ortalama 46 ay takip edildi. Ortalama 5 yillik
sagkalim siresi % 57.5 idi. Calismada kadin hasta-
larin 5 yilik sagkalim orani %66,8 iken erkeklerde
%56,4 idi (p=0.005). pN2 durumu degerlendirildi-
ginde 5 yillik sagkalim orani %34,3 iken, pNO olan
hastalarda sagkalim orani %64,1 olarak saptanmis-
tir(p<0.001). Tablo 2'de sagkalima etki eden prog-
nostik faktérler yer almaktadir.

Cox regresyon analizinde sagkalima etki eden en
onemli prognostik faktérler; cinsiyet, ileri yas, genis
rezeksiyon yapmak, pN2 varligi ve ileri evre olarak
saptanmistir (Sekil-1). Tablo 3'de sagkalimin multiva-
riate analizi yer almaktadir.

Subgrup analizinde kadin hastalardaki sagkali-
ma etki eden faktorler degerlendirildijinde 65 yas
ve Uzerinde olan hastalarda 5 yillik sagkalim orani
%32.9 olarak saptanmistir (p<0.001). Histopatolo-
ji degerlendirildiginde adenokarsinomlarda 5 yillk
sagkalim orani %67,1 iken, skuaméz hicreli kan-
serlerde %70,7 olarak izlenmistir. Buyuk hucreli ve
adenoskuamoz hiicreli kanserlerde ise 5 yillik sagka-
im orani saptanmamistir. Histopatolojinin sagkalim
Uzerine etkisi istatistiksel olarak anlamli saptanmistir
(p=0,040). Tablo 4'de kadinlarda sagkalima etki eden
faktorler yer almaktadir.
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Tablo 1 Demografik ve histopatolojik 6zelliklerinin gruplara gore karsilastiriimasi

Erkek Kadin p-Degeri
Degiskenler
(n) % (n) %
Yas (Mean) 60,918,31 59,8+9,18 0,267
<65 yil 983 74,2 126 75,4
0,737
>65 yil 341 25,8 41 24,6
Taraf
Sag 676 51,1 86 51,5
0,915
Sol 648 48,9 81 48,5
Rezeksiyon Sekli
Lobektomi-Segmentektomi 937 70,8 148 88,6 0.001
Pnémonektomi 387 29,2 19 11,4 '
Morfoloji
Adenokarsinom 481 36,3 118 70,7
Skuamo6z Hiicreli Karsinom 780 58,9 45 26,9 <0,001
Diger 63 4,8 4 2,4
pN Evresi
NO 752 56,8 110 65,9
N1 428 32,3 31 18,6 0,001
N2 144 10,9 26 15,6
T Evresi
T1 359 27,1 73 43,7
T2 433 32,7 57 34,1
<0,001
T3 289 21,8 26 15,6
T4 243 18,4 11 6,6
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Tablo 2 Sagkalimi Etkileyen Prognostik Faktorler

5 Yillik
Degiskenler Sagkalim Ortalama Ay %95 ClI p-Degeri
Orani (%)
Cinsiyet
0,005
Erkek 56,4 89 85-93
Kadin 66,8 108 97-118
Yas (Yil)
<0.001
<65 61,6 98 84-111
>65 44,3 52 45-58
Taraf
< 0,056
Sag 58,9 94 77-110
Sol 56,1 76 65-86
Rezeksiyon Sekli
. ) <0.001
Lobektomi-Segmentektomi 59,9 93 79-106
Pnémonektomi 51 67 54-79
Morfoloji
Adenokarsinoma 56,6 87 71-102 <0.001
Skuamdz hucreli karsinoma 60,2 90 77-102
Diger 31,1 45 32-57
PN Durumu
NO 64,1 111 95-126 <0.001
N1 53,8 73 56-89
N2 34,3 36 28-43
Evre
1 68 126 96-155 <0.001
2 58,9 88 74-101
3 46,8 52 40-63

CI Confidence Interval
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Tablo 3 Sagkalimi Etkileyen Faktorlerin multivariate analizi

Akciger Kanserli Kadinlarda Prognostik Faktérler

Degiskenler HR ¢l p-Degeri
Lower Upper
Cinsiyet (Erkek) 0,6 0,5 0,9 0,010
Yas (>65 Yil) 1,8 15 21 <0,001
Rezeksiyon (Pnémonektomi) 1,2 1,0 14 0,036
Morfoloji
Adenokarsinoma <0,001
Skuamoz hiicreli karsinoma 0,7 0,6 0,9 0,004
Diger 1,7 1,3 2,4 <0,001
PN Durumu
NO <0,001
N1 1,2 1,0 15 0,036
N2 1,9 1,5 2,6 <0,001
Evre
1 0,013
2 1,3 1,1 1,7 0,004
3 1,3 1,0 1,7 0,017
ClI Confidence Interval
Kadinlarda Sagkalimi Etkileyen Faktorler
Degiskenler 5 Yilhk Sagkalim Orani (%) Ortalama Ay %95 CI p-Degeri
Yas (Yil)
<65 74,9 118 106-129 <0.001
>65 32,9 58 44-73
Taraf
Sag 68,3 110 96-124 0,225
Sol 65,4 101 84-117
Rezeksiyon Sekli
Lobektomi-Segmentektomi 67,9 105 94-116 0,503
Pnémonektomi 58,6 102 69-135
Morfoloji
Adenokarsinoma 67,1 81 73-90
0,040
Skuamoz hucreli karsinoma 70,7 117 98-137
Diger 0 30 7-52
pN Evresi
NO /515 91 83-99
<0,001
N1 68,3 111 86-135
N2 29,3 56 33-80
Evre
1 77.2 91 82-101
<0,001
2 84,7 95 84-106
3 35,9 68 48-89

CI Confidence Interval
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Tartisma

Cinsiyetin akciger kanseri prognozu uzerindeki etkisi-
ni degerlendiren bir¢ok ¢alismada kadinlarin hayatta
kalma avantajina sahip oldugu 6ne surtlmustir (8—
11). Cerfolio ve arkadaslari da yaptiklari calismada
evre 1,2 ve 3 KHDAK hastalarinda kadin populas-
yonu prognozunun daha iyi oldugunu belirtmislerdir
(12). Ancak bu hayatta kalma avantajinin nedenleri
halen bilinmemektedir.

Sakurai ve ark. 1 calismasinda tim cinsiyetlerde ade-
nokarsinomlarin en sik izlenen histopatolojik hiicretipi
oldugunu belirtmistir (10). Adenokarsinom hucretipi
erkeklerin sadece %54'Unde izlenirken, kadin hastala-
rin %90'iInda saptanmistir. Benzer sekilde Minami ve
ark. calismasinda da adenokarsinomlar her iki cinsi-
yette en sik saptanan akciger kanseri olarak raporlan-
mistir. Calismamizda erkek populasyonda skuamdz
hicreli kanserler daha sik olarak izlenirken, kadinlar-
da adenokarsinomlar daha fazla saptanmistir. Histo-
patolojik farklihgin en énemli nedeni ise hastalarin si-
gara iciciligi oldugunu dusiunmekteyiz. Radkiewicz ve
ark.’s1 da ¢alismasinda kadinlarda hig sigara igmemis
olma oraninin daha yuksek oldugunu bildirerek kadin
hastalarda adenokarsinom histopatolojik alttipin daha
fazla goruldigunu, hastalarin daha iyi performans du-
rumuna sahip oldugunu ve bunlarin sonucu olarak da
sagkalim avantaji sagladigini bildirmislerdir (8).

Histopatoloji, timdr boyutu, lenf nodu tutulumu KH-
DAK’de hastaligin prognozunu belirleyen temel un-
surlar oldugu bilinmektedir (13). Yoshida ve ark. |
cinsiyete gore cerrahi sonrasi prognostik faktorleri
degerlendirdikleri ¢alismada patolojik evre ile birlikte
kadin cinsiyetin sagkalimi etkileyen en énemli faktor-
ler oldugunu ortaya koymuslardir (14). Calismamizda
da kadin cinsiyet, timor buyukligi ve lenf nodu tutu-
lumu ile birlikte daha ileri evrede yer almanin sagkali-
mi etkileyen énemli prognostik faktérler oldugu tespit
edilmistir.

65 yas ve uzerinde olan hastalarda eslik eden ko-
morbiditelerin artmasiyla birlikte cerrahi sonrasinda
gen¢ hastalara gore sagkalimin azaldigi bildirilmistir
(2,15,16). Calismamizin multivariate analizine gore
tim hastalar degerlendirildiginde, 65 yas ve Uzerin-
de olmanin sagkalimi azalttigi saptanmistir, ek olarak
sadece kadin hastalarin yer aldi§i subgrupta da ileri
yasta olmanin koti prognostik faktér oldugunu tespit
ettik (p<0,001).

Calismamizda segmentektomi sayimizin az, pnémo-
nektomi oraninin fazla olmasinin nedeni hastalarimi-
zin gogunlukla ileri evre olmasindan kaynaklanmaktir.
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Calismanin retrospektif olmasi nedeniyle bu bulgu
calismada bias olusturmaktadir. Bu nedenle calis-
mamizda heterojeniteyi azaltmak icin segmentektomi
hastalari ile lobektomi hastalari ayni grupta degerlen-
dirilmigtir. Pndmonektomi uygulanmasinin mortalite
ve morbiditeyi arttirdigi daha énce yapilan calismalar-
da bildirilmistir fakat timor evresi ileri olan hastalarda
komplet rezeksiyon saglamak amaci ile uygulanmak-
tadir (17-20). Calarella ve ark. 1| KHDAK'de cinsiyete
bagli degisiklikleri inceledigi calismasinda rezeksiyon
genisliginin prognostik faktérlerden biri oldugunu bil-
dirmislerdir (21). Calismamizda pnémonektomi uygu-
lanmasinin sagkalimi azaltan faktorlerden oldugunu
tespit ettik.

KHDAK hastalarinin klinikopatolojik 6zelliklerinde ve
sagkaliminda cinsiyete baglh farkhliklar oldugu daha
once yapilan galismalarda bildirilmistir (22). Calisma-
mizda yer alan 167 kadin hastanin subgrup analizin-
de adenokarsinom ve squaméz hicreli kanser gru-
bu disinda kalan adeno-squamdz ve blyuk htcreli
grupta sagkalimin genel popiilasyona benzer sekilde
daha kot oldugu tespit edildi. Histopatoloji ile birlik-
te tumor capi ve lenf nodu tutulumu kadin hastala-
rin sagkalimini etkileyen temel prognostik faktorler
olarak tespit edildi. Calismamizda daha 6nce yapi-
lan benzer ¢alismalarda oldugu gibi kadin hasta su-
bgrubunda adenokarsinom hucre tipinin daha fazla
gOrildigu ve prognostik faktérlerin genel popilasyo-
na paralel olarak timor evresi ile ilgili oldugu tespit
edilmistir (8,14).

Kisithliklar

Calismanin retrospektif olmasi, kadin hasta popi-
lasyonunun az olmasi ¢alismanin ana kisitlayici fak-
torleridir. Operasyonlarin farkli cerrahlar tarafindan
yapiimis olmasi, hastaliksiz sagkalim sirelerinin
hesaplanamamasi diger kisitlayici faktorlerdendir.
Ayrica kadin cinsiyetin azligi nedeniyle calismada
sagkalima etki eden faktérlerin multivariate analizi ya-
pilamamistir.

Sonug

Calismamiz sonucunda ki¢uk hiicreli disi akciger kan-
serlerinde sagkalima etki eden en 6nemli prognostik
faktorlerden biri kadin cinsiyettir. Kadin hastalarda go-
rilen ana histopatolojik hiicretipi adenokarsinomadir.
Ozellikle kadinlarda ileri yas, biiyik hiicreli kanserler,
ileri evre ve pN2 durumu sagkalimda kotl prognostik
faktorlerdir. Ancak kadin hastalarda KHDAK de klini-
kopatolojik 6zellikler ve prognostik faktorlerin farkini
ortaya koyabilmek acisindan daha fazla sayida hasta
ile multimerkez ¢alismalara ihtiyac vardir.
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Oz

Primer mide tumorlerine, metastatik timorlerinden
daha sik rastlanir. Berrak hticreli renal hiicreli karsino-
mun (BHRHK) mideye metastazi ¢ok nadirdir. Bu ya-
zida BHRHK’un mideye metastazi olgusunu sunduk.
Altmis yasinda erkek hasta radikal nefrektomi gecir-
di ve adjuvan kemoterapi aldi. Takibinde ikinci yilda
pulmoner metastaz izlendi ve relaps icin interferon al-
fa-2a kullanildi. Akciger metastazlarindan iki yil sonra
dispepsi ile basvuran hastanin bilgisayarli tomogra-
fik incelemesinde mide duvarinda (boyunca) 11 mm
kalinlik saptandi. Endoskopik inceleme néroendokrin
timora disundurda.

Histopatolojik incelemede berrak vakuolize sitoplaz-
mali solid paternde timaoral hiicre gruplari gozlendi.
Tumor hicreleri RCC, PAX8, CD10, Vimentin ile po-
zitif olup immunhistokimyasal sonuglar ilk timor ile
benzerdi. Sonu¢ olarak olguya BHRHK'un mide me-
tastazi tanisi verildi ve ¢ok hedefli bir reseptor tirozin
kinaz inhibitoru ile tedavi edildi.

Anahtar Kelimeler: Mide metastazi, berrak hiicre,
renal karsinom, immanhistokimya.

Abstract

Primary gastric tumors are encountered more frequently
than metastatic tumors. The gastric metastasis of clear
cell renal cell carcinoma (CCRC) is very rare. We
herein report a case of gastric metastasis of CCRC.

A sixty-year-old man patient underwent a radical
nephrectomy and received adjuvant chemotherapy.
Pulmonary metastasis occurred at the second-year
follow-up, and interferon alpha-2a was used for
relapse. The Computed Tomography examination of
the patient presented with dyspepsia two years after
pulmonary metastases revealed 11 mm thickness in
the (along) gastric wall. Endoscopic examination was
suggestive of a neuroendocrine tumor.

Histopathologic evaluation of endoscopic biopsies
showed tumoral cell groups in a solid pattern composed
of clear, vacuolated cytoplasm. These tumor cells
were positive for RCC, PAX8 CD-10, Vimentin, and
immunohistochemistry findings were similar to the
initial tumor at diagnosis. Finally, the patient was
diagnosed with CCRC's gastric metastasis and treated
with a multi-targeted receptor tyrosine kinase inhibitor.
renal

Keywords: gastric metastasis, clear cell,

carcinoma, immunohistochemistry
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Introduction

Primary gastric malignancies have been observed
more commonly than metastatic gastric tumors
(1). The incidence of metastatic gastric tumors was
reported as 0.2-0.7% in the autopsy series (2-4).
The most common origins of gastric metastasis were
reported to be breast (27.9%), lungs (23.8%), and
esophagus (19.1%) (1). The gastric metastasis of
clear cell renal cell carcinoma (CCRC) is very rare
(2). We present here a rare case of a CCRC with
multifocal gastric metastasis.

Case Report

Clinical Findings

A 60 years old man with a history of CCRC had
treated with radical nephrectomy and adjuvant
chemotherapy. In the second year of patient
follow-up, multiple bilateral pulmonary nodules with
the largest diameter of 24 mm without increased
metabolic activity were detected on Positron Emission
Tomography-Computed Tomography (PET-CT) and
considered as pulmonary metastasis. The patient
underwent interferon (IFN) alpha-2a therapy. On the
control PET-CT at the third month of IFN therapy,
significant regression in the pulmonary nodules' size
was considered a partial response to the IFN therapy.
The patient was monitored for two years with stable
disease following second-year pulmonary relapse.

The patient was admitted to the hospital with dyspepsia
4 years after the diagnosis of CCRC. Laboratory
findings were as; hemoglobin; 12.5(13,6-17,2) g/
dL, hematocrite; 37.8 (39,5-50,3) %, and MCV; 68.3
(80,7-95,5) fL, urea; 41.25 (10-40) mg/dL, BUN; 19
(5-18) mg/dL, creatinin; 1.38 (0,67-1,17) mg/dL, uric
acid; 8.9 (3.5-7.2) mg/dL. Hypochromic microcytic

Figure 1a

Gastric wall thickening was seen at cardia (arrow) on
axial and coronal contrast-enhanced Abdomen CT
(1A: Axial contrast-enhanced Abdomen CT, 1B: Coro-
nal contrast-enhanced Abdomen CT).
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anemia and mild elevation in kidney function were
detected.

Abdominal CT evaluation revealed 11 mm gastric
wall thickening of the cardia. Further evaluation with
endoscopy was suggested (Figure 1A). Endoscopy
showed gastric mucosal edema of the corpus and
3-4 mm hyperemic polypoid lesion originating from
the cardia's anterior wall, the proximal of the greater
curvature, and lesser curvature of the corpus (Figure
1B). Numerous endoscopic biopsies were taken with
a pre-diagnosis of neuroendocrine tumor.

Histopathological Findings

The biopsies have been taken from the stomach,
cardia, corpus, and antrum, with the largest 0,4 cm
and the smallest 0,2 cm in diameter. The samples
were dirty-white-colored. Microscopic findings of
endoscopic biopsies were in Hematoxylin & eosin
(H&E) stained section samples taken from the
gastric cardia and corpus; tumoral cell groups in solid
pattern beneath the surface epithelium, which had
abundant vacuolated cytoplasm, prominent nucleoli,
indistinct cell borders were observed (Figure 2A, 2B).
Gastric xanthomas, signet-ring cell (poorly cohesive)
carcinoma of the stomach, renal cell carcinoma
metastasis were considered in the differential
diagnosis. For ruling out the differential diagnosis,
some ancillary immunohistochemical markers were
solicited. RCC, PanCK, CD10, vimentin, PAXS,
AMACR, CDX2, CK20, CK7, chromogranin, SATB2,
and CD68 were applied in the panel. Tumor cells
showed diffuse expression with RCC (Figure 3A),
PanCK (Figure 3B), CD10, vimentin, PAX8 (Figure
3C), and local expression with AMACR. No specific
staining was observed in tumor cells with CDX2,
CK20, CK7 (Figure 3D), chromogranin, SATB2,
and CD68. As a result of the immunohistochemical

Figure 1b
Gastric endoscopy showing a collapsed 3-4 mm pol-
ypoid lesion in the gastric cardia
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Figure 2a
Tumor cell groups in solid pattern beneath the surface
epithelium (H&E, 100x)
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Figure 3a
Diffuse expression was observed in tumor cells of im-
munohistochemical RCC (400x)
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Figure 3c
Diffuse nuclear expression was observed in tumor
cells of immunohistochemical PAX8 (400x)

Figure 2b

Tumor cell groups in solid pattern beneath the surface
epithelium, which had an abundant cytoplasm, that is,
vacuolated, prominent nucleoli, indistinct cell borders
(H&E 400x)

Diffuse expression was observed in tumor cells of im-
munohistochemical vimentin (400x)

[ 4
Figure 3d

While staining was observed in the normal gastric
epithelial, there was no expression in tumor cells of
immunohistochemical cytokeratin 7 (200x)
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findings, suspicious for Renal Cell Carcinoma (RCC)
concomitant evaluation of the current gastric biopsy
and a previous nephrectomy slide was performed.
It was observed that the tumor in the radical
nephrectomy material and the tumor under the gastric
epithelium showed similar histopathological and
immunohistochemical findings. With this combination,
the case was diagnosed with gastric metastasis of
CCRC.

After the gastric CCRC metastasis was diagnosed,
the patient underwent Sunitinib treatment, a multi-
targeted receptor tyrosine kinase inhibitor. The
patient was monitored for two years with stable.
After the signed out, the patient was still alive for six
months.

Discussion

The incidence of tumor metastasis to the stomach in
the clinical and autopsy series was reported to be 0.2-
0.7%. Literature is observed considerably rarely (3,
4, 7, 8). RCC frequently metastasis hematogenously
to the lungs, bone, and liver (8). Metastasis to the
stomach can develop years after the treatment of the
primary tumor. RCC and breast tumor metastasis to
the stomach can be given as examples of this type
of metastasis (1). In our case, lung metastasis was
detected two years after the diagnosis of CCRC. The
gastric metastasis was detected four years after the
diagnosis.

Primary gastric tumors can present with anemia,
upper gastrointestinal bleeding, dyspepsia, and
epigastric pain. It is impossible to differentiate gastric
metastasis from the primary gastric tumors with
clinical symptoms (9-11). Melena and microcytic
anemia can be observed of the gastric metastasis of
RCC in 64% and 45%, respectively (12, 13). Our case
had microcytic anemia at the time of diagnosis.

In a previous study, 26 of the 35 cases with gastric
metastasis were male, and the mean age was 67
(14). Our case was a 60-year old male and coherent
with the cases in the literature.

Endoscopy, imaging findings, and histopathological
findings can differentiate between primary and
metastatic gastric tumors while it is almost impossible
clinically (1, 10, 15). Doughnut-like, volcano-like ulcers
observed on esophagogastroduodenoscopy (EGD)
can be considered as findings of gastric metastasis
(1). Metastatic tumors are mostly multifocal and
seen in the gastric corpus and fundus (8). Metastatic
tumors resemble submucosal tumors or present with
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deep ulceration similar to the primary tumors (10). The
general appearance of gastric metastasis from RCC
usually consists of a polypoid submucosal-like tumor
with a central depression (2). It is not always possible
to differentiate primary and metastatic gastric tumors
due to the different presentations of primary gastric
tumors (10). 90-92.2% of the metastasis suspected
cases on endoscopy are proven histopathologically
(10). In our case, the endoscopist had suspected
neuroendocrine tumors.

In our case, lung metastasis was detected on PET-
CT 2 years after CCRC diagnosis, and there was no
increased metabolic activity on PET-CT. PET is a
promising method for the diagnosis of lung, breast,
esophagus, and colorectal cancer. Unfortunately, its
sensitivity for the detection of gastric tumors is low
(16). Gastric wall thickening of the cardia was seen on
abdominal CT after four years from the primary tumor
diagnosis. Taken endoscopic hiopsy results proved
the gastric metastasis histopathologically.

Nonetheless, histopathological assessment s
the gold standard for the differentiation between
primary and metastatic gastric tumors. Suppose the
microscopic examination shows the tumor with clear
cytoplasm underneath the epithelium in the lamina
propria. In that case, we should be consider signet-
ring (poorly cohesive) carcinoma, gastric xanthoma,
and metastatic tumors, which are like RCC, the most
common with cytoplasmic clearance. Routine H&E
stained sections may not always be sufficient for
diagnosis. Immunohistochemical methods have a
crucial place in confirming the diagnosis. For signet-
ring carcinoma in the differential diagnosis, we should
need some immunohistochemical stain positivity like
CDX2, CK7, and intracellular mucin as identified by
periodic acid-Schiff (PAS) positivity histochemically.
Immunohistochemical other ancillary stains are
vimentin, CD10, AMACR, EMA positivity point out RCC
metastasis. On the other hand, CD68 positivity will
prove gastric xanthoma (17). In our case, both primary
and metastatic tumor cells showed staining with RCC,
Vimentin, AMACR, CD10, and no expression was
observed with CK7, CDX2, SATB2, CD68.

The survival is less than one year in approximately
half of the metastatic RCC cases, but survival has
been reported to be more than five years in 10% of
the cases (18). The median survival of metastatic
RCC is 13 months (19). There is limited data on the
clinical course of the cases with gastric metastasis. In
a previous study, monitoring 22 cases demonstrated
seven deaths within weeks after diagnosis, while
other cases were still alive during the one year (10).



The five-year survival rate for kidney cancer has
become two-fold over the last 60 years, from 2009 to
2015 (20). Our case has been still alive for six months
after the detection of gastric metastasis.

In conclusion, primary signet ring cell carcinoma
is primarily considered for the diagnosis when
subepithelial cells with clear cytoplasm are seen
in gastric biopsies in the clinical routine. However,
gastric metastasis of RCC should also be kept in mind
for the differential diagnosis. It is crucial to verify the
diagnosis immunohistochemically.

Conflict of Interest Statement
The authors have no conflicts of interest to declare.

Consent to Participate and Publish
Written informed consent to participate and publish
was obtained from participant included in the study.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Authors Contributions

Conceptualization: GE, S$SB, SB, SE, OE, AS, BC
Methodology: GE, $SB

Investigation: GE, SE

Resources: GE, SB, SB, SE, OE, AS, BC

Data Curation: GE, SB, SB, SE, OE, AS, BC
Writing- Original Draft: GE, $SB, SB, SE, OE, AS, BC

References

1. Namikawa T, Hanazaki K. Clinicopathological features and tre-
atment outcomes of metastatic tumors in the stomach. Surgery
today. 2014;44(8):1392-9.

2. Sakurai K, Muguruma K, Yamazoe S, Kimura K, Toyokawa T,
Amano R, et al. Gastric metastasis from renal cell carcinoma
with gastrointestinal bleeding: a case report and review of the
literature. International surgery. 2014;99(1):86-90.

3. Green LK. Hematogenous metastases to the stomach. A re-
view of 67 cases. Cancer. 1990;65(7):1596-600.

4. Davis GH, Zollinger RW. Metastatic melanoma of the stomach.
The American Journal of Surgery. 1960;99(1):94-6.

5. Gupta K, Miller JD, Li JZ, Russell MW, Charbonneau C. Epi-
demiologic and socioeconomic burden of metastatic renal cell
carcinoma (mRCC): a literature review. Cancer treatment re-
views. 2008;34(3):193-205.

6. Zhou, Ming, et al. "Protocol for the Examination of Specimens
from Patients with Carcinoma of the Ureter and Renal Pelvis."
(2017).

7. Kobayashi O, Murakami H, Yoshida T, Cho H, Yoshikawa T,
Tsuburaya A, et al. Clinical diagnosis of metastatic gastric
tumors: clinicopathologic findings and prognosis of nine pa-
tients in a single cancer center. World Journal of Surgery.
2004;28(6):548-51.

8. Pollheimer MJ, Hinterleitner TA, Pollheimer VS, Schlemmer A,
Langner C. Renal cell carcinoma metastatic to the stomach:
single-centre experience and literature review. BJU internatio-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

nal. 2008;102(3):315-9.

Menuck LS, Amberg JR. Metastatic disease involving the
stomach. The American Journal of digestive diseases.
1975;20(10):903-13.

Oda |, Kondo H, Yamao T, Saito D, Ono H, Gotoda T, et al.
Metastatic tumors to the stomach: analysis of 54 patients di-
agnosed at endoscopy and 347 autopsy cases. Endoscopy.
2001;33(06):507-10.

de Oliveira Campoli PM, Ejima FH, Cardoso DMM, da Silva
0OQ, Santana Filho JB, de Queiroz Barreto PA, et al. Metastatic
cancer to the stomach. Gastric Cancer. 2006;9(1):19-25.
Eslick GD, Kalantar JS. Gastric metastasis in renal cell carci-
noma: a case report and systematic review. Journal of gastro-
intestinal cancer. 2011;42(4):296-301.

Blake M, Owens A, O'Donoghue D, MacErlean D. Embolothe-
rapy for massive upper gastrointestinal haemorrhage secon-
dary to metastatic renal cell carcinoma: report of three cases.
Gut. 1995;37(6):835-7.

Kim M-Y, Jung H-Y, Choi KD, Song HJ, Lee JH, Kim DH, et al.
Solitary synchronous metastatic gastric cancer arising from t1b
renal cell carcinoma: a case report and systematic review. Gut
and Liver. 2012;6(3):388.

De Palma GD, Masone S, Rega M, Simeoli |, Donisi M, Ad-
deo P, et al. Metastatic tumors to the stomach: clinical and
endoscopic features. World journal of gastroenterology: WJG.
2006;12(45):7326.

Dassen A, Lips D, Hoekstra C, Pruijt J, Bosscha K. FDG-
PET has no definite role in preoperative imaging in gast-
ric cancer. European Journal of Surgical Oncology (EJSO).
2009;35(5):449-55.

Sakai Y, Kanomata N, Itami H, Kajimoto K, Sakuma T, Ohba-
yashi C. Signet-ring cell carcinoma of the stomach metastasi-
zing to renal cell carcinoma: a case report and review of the
literature. Kobe J Med Sci. 2010;55(6):E122-31.

Patel P, Chaganti R, Motzer R. Targeted therapy for metastatic
renal cell carcinoma. British Journal of cancer. 2006;94(5):614-9.
Cohen H. McGovern fJ: Renal-cell carcinoma. N engl J Med.
2005;353:2477-90

SEER Stat Fact Sheets: Kidney and Renal Pelvis http://seer.
cancer.gov/statfacts/html/kidrp.html.

685






DERLEME REVIEW

Med J SDU / SDU Tip Fak Derg b 2021:28(4):687-694 doi: 10.17343/sdutfd.971047

COMPREHENDING COVID-19: IMMUNOPATHOGENIC

MECHANISMS OF CYTOKINE ACTION
COVID-19'U ANLAMAK: SITOKIN ETKISININ IMMUNOPATOJENIK

MEKANIZMALARI

Elisha Apatewen AKANBONG?, Alparslan Kadir DEVRIM!, Ali SENOLY, Tuba DEVRIM?2

tKirikkale University, School of Veterinary Medicine, Department of Biochemistry, Kirikkale, TURKEY
2Kirikkale University, School of Medicine, Department of Medical Pathology, Kirikkale, TURKEY

Cite this article as: Akanbong EA, Devrim AK, $enol A, Devrim T. Comprehending COVID-19: Immunopathogenic Mechanisms

of Cytokine Action. Med J SDU 2021; 28(4): 687-694.

Oz

Sitokin salinim sendromu (SSS) veya sitokin firtina-
sl, SARS-CoV-2 tarafindan baslatilabilen, bagisiklik
sisteminin orantisiz tepkisinden kaynaklanan proinf-
lamatuar sitokinlerin asiri Uretiminin bir sonucudur.
SARS-CoV-2'nin neden oldugu COVID-19, sitokinler-
le korelasyon gostermektedir. SARS-CoV-2, yaygin
dagilim gésteren makrofajlar ve mast hiicreleri saye-
sinde IL-1 dretimini tetiklemektedir. IL-1 ise, IL-6 ve
TNF-a Uretimlerini etkileme egilimindedir. COVID-19
siddetinin ilerlemesi, IL-6 gibi bazi sitokin duzeylerini
etkiler. IL-6, SSS olusumundan baslica sorumlu olan
sitokindir. SSS, COVID-19 ile ilgili komplikasyonlarin
ve COVID-19 ile iliskili 6limlerin ana nedenidir. Bu
zamana kadar literatirde bildirilmis verilere ragmen,
SARS-CoV-2 ve sitokinler arasindaki iliski tam olarak
aydinlatilmis dedgildir. Bu derleme ile s6z konusu ilis-
kinin irdelenmesi amaglamistir. COVID-19 tedavisi si-
rasinda sitokinlerin hedeflenmesi, hastalarin hayatta
kalma oranlarini artirma ve COVID-19 ile iliskili 6lim-
leri azaltma potansiyelini tasimaktadir. COVID-19
hastaliginda, sitokin salinim mekanizmalarina ve sa-
linan sitokinlerin etkilerine odaklaniimasinin, 6zellikle
T lenfositler Gzerindeki etkilerinin ve IFN-y Uretiminin
irdelenmesinin, hastahgin dlimcul etkilerini azaltma-
ya yardimci olabileceg@i dustnulmektedir.

Anahtar Kelimeler: COVID-19, Sitokinler, Sitokin Sa-
[iInim Sendromu, Sitokin Firtinasi

Abstract

Cytokine release syndrome (CRS) or cytokine storm is
as a result of the excess production of pro-inflammatory
cytokines which is due to the disproportionate response
of the immune system which can be instigated by
SARS-CoV-2. COVID-19 which is caused by SARS-
CoV-2 has a correlation with cytokines. SARS-
CoV-2 instigates the production of IL-1 by ubiquitous
macrophages and mast cells. IL-1 tends to influence
the production of IL-6 and TNF-a. The progression
of COVID-19 severity influences the level of certain
cytokines such as IL-6. IL-6 is the cytokine chiefly
responsible for the occurrence of CRS. CRS is the
cause of COVID-19-related complications and the
main cause of COVID-19-related deaths. Despite the
data reported in the literature so far, the relationship
between SARS-CoV-2 and cytokines has not been fully
elucidated. The aim of the present review is to examine
the relationship in question. Targeting cytokines during
COVID-19 treatment has the potential to increase
patient survival and reduce COVID-19-related deaths.
It is concluded that focusing on the mechanisms of
cytokine release and the effects of released cytokines,
especially examining the effects on T lymphocytes
and IFN-y production in COVID-19 disease, may help
reduce the lethal effects of the disease.

Keywords: COVID-19, Cytokines, Cytokine Release
Syndrome, Cytokine Storm
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Introduction

Coronavirus disease 2019 (COVID-19) is caused
by the novel human coronavirus, Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2).
SARS-CoV-2 belongs to the family Coronaviridae,
which is an enveloped, positive-sense, and single-
stranded RNA genome (1). Following its emergence
in December 2019 in Wuhan-China, it rapidly spread
to more than 196 countries. Due to its rapid spreading
nature, the World Health Organization (WHO)
declared it a global health emergency (2, 3). Research
suggests that SARS-CoV-2 has a zoonotic origin and
bats are major reservoirs of coronaviruses similar to
the SARS-CoV-2. The transmission of SARS-CoV-2
from human to human may be via direct contact such
as coughing and sneeze droplets, which may lead to
the generation of aerosols, from an infected human.
Again, contaminated surfaces such as door handles
contribute to the indirect transmission of the virus
(4). SARS-CoV-2 attacks and replicate in the upper
and lower respiratory tract with infected individuals
manifesting symptoms within 2 weeks. Thus, it has an
incubation period of 2 weeks (5). According to WHO,
as cited by Darif et al. (2) infected individuals show
symptoms ranging from mild (and may recover without
any special treatment) to moderate depending on
their immune status. However, older individuals and
people with chronic diseases like diabetes, chronic
respiratory disease, cancer, and cardiovascular
disease are more susceptible to developing severe
symptoms due to compromised immunity. In such
patients, the infection may result in pneumonia
and acute respiratory distress syndrome (ARDS)
eventually, leading to organ failure which ultimately
may lead to death (4).

Cytokines, which were previously referred to as
lymphokines and monokines to depict their cellular
sources were subsequently named ‘cytokines’
when it was obvious that almost all nucleated cells
could synthesize and respond to them (6). The term
cytokine stems from two Greek words: cyto (cell)
and kinos (movement) (7). Generally, Cytokines
are low molecular weight proteins secreted by
immune cells, endothelial cells, fibroblasts, and other
stromal cells (8) with pleiotropic and cell-specific
functions including; cellular communications and the
coordination of cellular responses (9,10). Also, they
provide growth, differentiation, inflammatory or anti-
inflammatory signals to relevant cells, and most often,
they are released during defined periods in response
to stimuli (11,12). Cytokines have their extent of
an effect being short due to their limited half-life in
circulation. Typically, cytokines exert an autocrine or
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paracrine effect (11,13). Nonetheless, they may also
signal distant cells thus, may exhibit an endocrine
activity (14).

The expression of cytokines’ gene is tightly regulated
under basal homeostatic conditions and often not
continuous. In other words, the constitutive expression
of cytokines’ gene is often absent. However, the
transcription and translation rates of cytokines’ gene
may be affected by a variety of stimuli (9) such as
growth factors, foreign stimuli, and/or cytokines (15).
Cytokines are essential in the activation of immune
cells, in other words, they contribute tremendously
to immunity. Nonetheless, when their release is not
regulated, they influence the occurrence of many
inflammatory diseases (15) and cytokine release
syndrome (CRS) or cytokine storm (17). CRS is
a result of the excess production (exaggeration)
of pro-inflammatory cytokines which is due to the
disproportionate response of the immune system
which can be instigated by SARS-CoV-2. CRS has
been implicated in the severity and occurrence of
deleterious effects of COVID-19 in some patients
(2,18,19). Despite that, the relationship between
SARS-CoV-2 and cytokines has not been well
elucidated hence, this review aimed to achieve that.

Initiation of Cytokine Release by SARS-COV-2

Angiotensin-converting enzyme 2 receptor (ACE 2)
is expressed on the surface of the cell membranes of
epithelial cells of the respiratory tract. SARS-CoV-2
binding to this receptor instigates the release of pro-
inflammatory cytokines. The hormone angiotensin
II (Ang Il) aside from being a vasoconstrictor, also
stimulates pro-inflammatory responses thus, the
release of cytokines including IL-6, IL-8, and TNFa
by up-regulating NF-k(3. Ang 1-7 is a vasodilator that
occurs from Ang Il under the modulatory influence of
ACE 2, the main modulator of the renin-angiotensin
system (RAS). Hence, the blockade of Ang 1-7
production as a result of the inhibition or elimination
of ACE 2 leads to an increase in the levels of Ang-
II, which in turn causes the exaggeration of pro-
inflammatory cytokines. Also, Ang 1-7 hormone
triggers the release of anti-inflammatory cytokines
by cells hence, prevents lung damage (20). SARS-
CoV-2 infection inhibits the activities of ACE 2 via the
ADAM Metallopeptidase Domain 17 (ADAM 18). This
eventually results in the liberation of the membrane-
bound ACE 2 in a soluble form (SACE2). The mitigation
of ACE 2 production or release by SARS-CoV-2 which
is mediated by the ADAM 17 hinders the synthesizes
of Ang 1-7 from Ang Il. Thus, the level of Ang Il in the
COVID-19 patients’ increase which tends to increase
or exacerbate the pro-inflammatory response in the



patients and eventually causes the organ or multi-
organ failure to occur in COVID-19 patients (20). Aside
from the virus itself, its degraded products can equally
trigger the occurrence of CRS. The recognition of the
SARS-CoV-2 by the germline-encoded host sensors,
pattern recognition receptors (PRRs) play a vital role
in the release of cytokines to stimulate both innate and
adaptive immune responses (21).

In addition, CRS is a condition common in COVID-19
patients and this abnormality seems to be initiated by
IL-1. SARS-CoV-2 induces the secretion of IL-1 by
ubiquitous macrophages and mast cells (MCs) (22) and
the secretion of IL-1 induced by SARS-CoV-2 is high
in both severe and non-severe patients unlike in non-
infected individuals (23). Following its secretion, it also
triggers the secretion of TNF-a and IL-6 (22). IL-6 is
largely the cause of CRS. IL-6 has two main receptors;
IL-6R and the soluble form, SIL-6R. It also has two
main signaling pathways namely; the classical and
trans-signaling pathways. In COVID-19 patients, IL-6
binds to the SIL-6R (trans-signaling pathway) forming
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the IL-6/SIL-6R complex which results in the activation
of gp130. The activation of the gpl130 leads to the
instigation of many intracellular pathways such as the
Janus kinase (JAK)/signal transducers, transcription
activation (STAT), and the phosphatidylinositol-3
kinase pathway thus, causing the release of pro-
inflammatory cytokines by all cells (2,24).

IL-6 also induces the synthesis and production
of positive acute phase reactants such as serum
amyloid A (SAA) which is also capable of triggering
the overexpression of cytokines (CRS) and this
contributes to the reasons why individuals with
chronic diseases such as diabetes are at more risk
of encountering COVID-19 severity. Aside from that,
the production of SAA induced by IL-6 subsequently
causes more complications such as reduced
pulmonary and tissue gas exchange via red blood
cell (RBC) agglutination, atypical coagulopathy by
binding to fibrinogen and high-density lipoprotein
(HDL) dysfunction or atherosclerosis by binding
to lipoproteins (Summarized in figure 1) (25,27).
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Figure 1
Schematic representation of SARS-CoV-2 induced cytokine release and the relationship
with further complications (25,27).
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In addition to the effect of IL-6 on positive acute
phase reactants, it also instigates the transcription
of C-reactive protein (CRP) gene in hepatocytes and
high levels in CRP during the early stage of COVID-19
have been implicated in lung damage and the severity
of the disease. CRP has also been found in high levels
in patients with severe COVID-19 evolution (in which
several organ systems were affected), and also in
dead patients. CRP can contribute to the occurrence
of severe outcomes of COVID-19 via the activation
complement, induction of pro-inflammatory cytokines
production and apoptosis (26).

Cytokine Storm In Covid-19

Evidence suggests that infections, including the novel
human coronavirus, SARS-CoV-2 instigate immune
response exaggeration or hyperactivity which causes
CRS or cytokine storm. CRS is due to the activation
of many white blood cells such as B cells, T cells,
neutrophils, macrophages, monocytes, dendritic cells,
NK cells, and other cells of the infected tissues including
epithelial and endothelial cells, which consequently
release high amounts or excess amounts of pro-
inflammatory cytokines (28,29). This abnormality
involves the overexpression of chemokines, colony-
stimulating factors (CSFs), interleukins (ILs),
interferons (IFNs), and tumor necrosis factor-alpha
(TNF-0). Increasing evidence implicate cytokine
storm in the exacerbation or severity of COVID-19
infection in patients and has been recognized as the
major cause of ARDS. Furthermore, cytokine storm
and its associated complications have been referred
to as the major cause of COVID-19-related deaths
(4,19,30,31).

There is a correlation between immune response
and the progression of COVID-19 severity. It has
been proven that T lymphocytes; CD4+ T cells and
CD8+ T cells reduced absolute count in all COVID-19
patients (mild, moderate, and severe) but there was a
marked decrease in the severe patients. This implies
that there is a negative correlation between these
cells and the progression of severity. Accompanying
that was a marked elevation in the levels of IL-6, IL-
10, IL-2R, and TNF-a. Contrary, there was a lower
expression of IFN-y (32) and this probably was a result
of the decrease in the absolute count of the CD4+
T cells. Again, the absolute counts of T lymphocytes
(CD4+ and CD8+ T cells) and B cells have been
reported to have decreased gradually in severe and
extremely severe COVID-19 patients with the severe
patients having higher counts than the extremely
severe patients. Despite that, the percentage of IFN-y
producing CD8+ T cells increased in both severe
and extremely severe patients than in mild patients.
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Also, the percentage of IFN-y producing CD4+ T cells
increased in extremely severe patients. Consequently,
the counts and function of T lymphocytes which
includes the production of IFN-y in COVID-19 patients
are inconsistent. Moreover, the expression of IL-
6, IL-10, and IL-2R increased in extremely severe
patients (33). Furthermore, in a study conducted
on 50 COVID-19 patients, it was observed that the
production and activity of IFN-a were low in both
severe and critically ill patients and there was no
production of IFN-. These variations were associated
with persistent blood viral load and overexpressed
inflammatory response. Accompanying these
variations was an increase in the production and
signaling of TNF-a and IL-6 (34).

COVID-19 patients in extremely severe conditions
have high levels of systematic cytokines including IL-
6, IL-8, IL-10, IL-2R, TNF-a (Table 1). Higher serum
levels of IL-6, IL-10, IL-2, IL-4, TNF-a, and IFN-y were
observed in COVID-19 patients. However, the serum
levels of IL-6 and IL-10 were significantly higher in
the critical patients’ group of the study. In addition,
the serum levels of IL-10 positively correlated with
the amount of C-reactive protein (CRP) (35). A study
conducted on 43 adult COVID-19 patients (28 milds
and 15 severe patients) revealed that IL-6 significantly
varied among the 2 groups with the severe group
having the highest level of IL-6. Also, IL-6 was closely
related to the occurrence of COVID-19 severity in adult
patients (36). Inastudy onadeathgroup (68 carcasses)
and a discharged group (82 volunteers), who initially
tested positive for COVID-19, the laboratory results
revealed that the IL-6 level of the death group was
significantly higher than that of the discharged group.
After confirming the results by conducting an autopsy,
it was suggested that SARS-CoV-2-activated CRS
might be the cause of COVID-19 mortalities (37). Liu
et al. (38) reported that 38 cytokines out of the total
plasma cytokines measured in 12 COVID-19 patients
elevated significantly. Also, 17 cytokines associated
with SARS-CoV-2 load, and 15 of the cytokines had
a strong correlation with lung injury. This included
M-CSF, IL-10, IFN-a2, IL-4, IP-10, IL-7, IL-1ra, G-CSF,
IL-12, IFN-y, IL-1q, IL-2, HGF, PDGF-BB, and IL-17.
The TH17 cells produce IL-17 in the lungs in response
to viruses which includes SARS-CoV-2, leading to
the induction of cytokines production to enhance the
recruitment of immune cells to the inflammation site
(2,39). IL-17 demonstrates its inflammatory activity
via the activation of IL-6 and IL-8 producing cells
such as fibroblastic cells, epithelial and endothelial
cells (2). IL-17 in conjunction with IL-6 mitigates the
apoptosis of virally infected cells hence, influencing
the persistent survival of the virus as the virus gets
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Table 1 Levels of COVID-19 severity and their effects on cytokines.

Effect on Cytokines
COVID-19 Cases Reference
Increase Decrease
Moderate IL-2R, IL-6, IL-10, TNF-a and IFN-y -
Chen et al.,
2020 (32)
Severe IL-2R, IL-6, IL-10, and TNF-a (*) IFN-y
Severe IFN-y—producing CD8+ T cells -
IL-6, IL-10 and IL-2R V\;%';% ?;g;"
Critical IFN-y—producing CD8* T cells and IFN-y— -
producing CD4* T cells
Severe TNF-a and IL-6 IFN-a and no IFN- -
Hadjaji et al.,
Critical TNF-a and IL-6 IFN-a and no IFN-3 2020 (31)
Moderate TNF-a, IFN-y, IL-2, IL-4, IL-6 and IL-10 -
Han et al.,
Severe TNF-a, IFN-y, IL-2, IL-4, IL-6 and IL-10 - 2020 (34)
Critical TNF-a, IFN-y, IL-2, IL-4, IL-6 (*) and IL-10 (*) -
Mil IL- -

ild 6 Gao et al.,
Severe IL-6 (*) - 2020 (35)
Carcases IL-6 (*) -

Ruan et al.,

Discharged individuals IL-6 - 2020 (36)

M-CSF, IL-10, IFN-a2, IL-4, IP-10, Liu et al
Severe IL-7, IL-1ra, G-CSF, IL-12, IFN-y, - 2020 (36’)
IL-1q, IL-2, HGF, PDGF-BB and IL-17

Ryzhakov

. etal., 2011,

COVID-19 patients IL-17 - St e A,
2021 (2,38)

(*)=Extremely higher

to replicate itself. Again, their synergism promotes
CD8+ T cell-mediated target destruction (40).

Circulating biomarkers such as the neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio
(PLR) and lymphocyte-to-monocyte ratio (LMR)

can represent inflammatory and immune status
of COVID-19 patients. NLR, PLR and LMR are
useful predictors used in the prognosis of systemic
inflammation and are used widely in the prognosis
of viral pneumonia. NLR elevates in severely
il COVID-19 patients. Thus, NLR is associated
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with COVID-19 severity and can be used as an
independent prognostic biomarker for poor clinical
outcomes (41). Also, in a meta-analysis conducted
on 29 studies, severe patients were reported to have
had increased levels of NLR (42). PLR level is a
novel, cost-effective and readily available prognostic
biomarker for COVID-19 severity. Its level increases
in response to the severity of COVID-19 and this has
been demonstrated in a meta-analysis where the
severe group presented higher levels of PLR than the
non-severe group (43). LMR level seems to have a
negative correlation with COVID-19 severity. Higher
levels of NLR and lower levels of LMR have been
observed in severe COVID-19 patients. Conversely,
higher levels of LMR were observed in patients with
mild or moderate COVID-19 cases. Although, levels
of NLR, PLR and LMR are helpful in the prognosis
of COVID-19, normal reference ranges for NLR, PLR
and LMR remain elusive (44).

Extrapolating from the above, targeting cytokines
during treatment can reduce the progression rate
of COVID-19 disease in COVID-19 patients and
decrease COVID-19 caused mortalities. For instance,
tocilizumab is a recombinant humanized IL-6 receptor
antagonist that can hamper IL-6 from binding to its
receptor. Tocilizumab is mainly used in the treatment
of rheumatoid arthritis but can be used during
COVID-19 treatment since CRS is largely caused by
IL-6 (45). This has been demonstrated by Xu et al.
(45) where tocilizumab was reported to have provided
encouraging results when it was used to treat 21
patients (severe and critical).

Aside from that, other alternatives such as
corticosteroids therapy maybe adopted in the
treatment of COVID-19. Corticosteroids are steroid
hormones with anti-inflammatory effects, and are
commonly used to suppress inflammation. The
proper administration of glucocorticoids to severe
SARS patients ameliorated their condition via the
reduction of fever, relieving of infiltrated radiation of
the lungs and improving oxygenation. However, the
administration of glucocorticoids should be timed
properly and the dosage should be carefully taken.
A too early administration of glucocorticoids inhibits
the body’s defence mechanism thereby causing an
increase in viral load and ultimately, leading to a
surge in consequences. Hence, glucocorticoids are
used mainly in the treatment of critically ill COVID-19
patients suffering from cytokine storm. Its timely
administration to critically ill COVID-19 patients
mitigated the occurrence of ARDS and protects the
organs of patients (46). Intravenous immunoglobulin
therapy also has a dual potential of immune
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substitution and immunomodulation. However, the
relevance of its application in COVID-19 patients
has not been confirmed (47). Chloroquine has
been reported to inhibit the production and release
of TNF and IL-6 hence, chloroquine can suppress
cytokine storm in COVID-19 patients. Again, the
stem cell therapy can also prevent cytokine storm
in patients. The mesenchymal stem cells (MSC)
aside from their self-renewal potential, they have
a strong anti-inflammatory and immune regulatory
functions. MSC can inhibit the abnormal activation
of T lymphocytes and macrophages, and can also
activate their differentiation into regulatory T cells and
anti-inflammatory macrophages, respectively. MSC
can also inhibit the production of pro-inflammatory
cytokines like TNF-a, IL-1, IL-6, IL-12 and IFN-y (46).

Conclusion

Just as it is in all infections, COVID-19 infection
stimulates the release of cytokines but some patient
groups manifest an exaggerated cytokine response,
thus, the occurrence of cytokine storm. Also, the
progression of COVID-19 severity has an influence
on the level of certain cytokines mainly, IL-6. Hence,
cytokines are relevant in the diagnosis of COVID-19,
and targeting them during treatment at the right
time to the right patient could yield more positive
results. Cytokine storm causes COVID-19-related
complications and it is the main cause of COVID-19-
related deaths. Considering the reported preliminary
data in the literature on cytokine release caused
by COVID-19 infection, it is concluded that future
studies focusing on the effect of this infection on T
lymphocytes and the IFN-y levels produced by them
would provide very significant findings.
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