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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Siileyman De-
mirel Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda
dort sayi olarak Mart, Haziran, Eylul ve Aralik aylarinda yayin-
lanir.

SDU Tip Fakiiltesi Dergisi; bagimsiz, tarafsiz ve gift-kor deger-
lendirme ilkelerine sahip uluslararasi, bilimsel, acik erisim, cev-
rimici / basili bir dergidir.

SDU Tip Fakiltesi Dergisi'nde; saglik bilimleri alanindaki klinik
ve deneysel arastirmalar, derlemeler, vaka takdimleri, editore
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tec-
rubeleri iceren yazilar yayinlanabilir.

SDU Tip Fakiiltesi Dergisi'nin dili Tiirkge ve ingilizcedir.

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

SDU Tip Fakiiltesi Dergisi'ne génderilen ve dergide yayinlanan
makalelerden higbir Ucret talep edilmemektedir. Dergide yayin-
lanan makaleler igin yazarlara telif ticreti 5denmemektedir.

Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir sekilde bas-
ka amaglar icin kullanilmamaktadir.

Derginin yayin ve editoryal suregleri Uluslararasi Tip Dergile-
ri Editérler Kurulu (ICMJE) yonergesine gore yuritilmektedir.
Dergi, bilimsel sireli yayinlarin seffaflik ve miukemmellik ilkele-
rine uyar (doaj.org/bestpractice).

Bir yazinin yayin icin kabul edilmesinde en énemli kriterler 6z-
giinluk, yiksek bilimsel kalite ve alinti potansiyelinin varligidir.
Dergide yayinlanmak tzere gonderilen yazilar, daha 6nce bas-
ka bir yerde yayinlanmamis ve yayinlanmak izere génderilme-
mis

olmalidir. Bir kongrede teblig edilmis ve 6zeti yayinlanmis ca-
lismalar organizasyonun adi, yeri ve tarihi belirtiimek sarti ile
kabul edilebilir.

Deneysel, klinik, ila¢ ¢calismalarinin ve bazi vaka raporlarinin
arastirma protokollerinin Etik Kurul tarafindan uluslararasi s6z-
lesmelere uygun olarak onaylanmasi (Ekim 2013'te glincelle-
nen Diinya Tip Birligi Deklarasyonu ‘insan Denekleri ile ilgili
Tibbi Arastirmalar icin Etik ilkeler’ine gére, www.wma.net) ge-
reklidir. Gerekli gorilmesi halinde yazarlardan etik kurul raporu
veya bu rapora esdeger olan resmi bir yazi istenebilir.

« Uzerinde deneysel calisma yapilan goniillii kisilere ve has-
talara uygulanan prosedurler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir agiklama yazinin icinde
bulunmalidir.

» Hayvanlar Gzerinde yapilan arastirmalarda aci ve rahatsizlik
verilmemesi i¢in yapilan uygulamalar ve alinan tedbirler agik
olarak belirtilmelidir.
» Hasta onami, etik kurulun adi, etik kurul toplanti tarihi ve onay
numarasi ile ilgili bilgiler makalenin Gere¢ ve Ydntem bolimin-
de de belirtilmelidir.

* Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir.

Hasta kimligini ortaya ¢ikarabilecek fotograflar igin, hasta ve/
veya yasal temsilcileri tarafindan imzalanan onaylarin alinmasi
ve yazili onay alindiginin metin icerisinde belirtiimesi gereklidir.

Dergimize gonderilen tiim yazilar intihal tespit etme programi
(iThenticate) ile degerlendirilmektedir. Benzerlik oraninin %25
ve alti olmasi dnerilmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar tem-
yiz ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisi-
me gecmelidir. Gerektiginde, dahili olarak ¢ézilemeyen sorunla-
ri gbzmek icin bir ombudsman atanabilir. Bas Editor, tim temyiz
ve sikayetler icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiltesi Dergisi'ne bir makale génderirken
makalelerinin telif hakkini dergiye vermeyi kabul etmis sayilir.
Eger yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif
hakki yazarlara geri verilir.

SDU Tip Fakiltesi Dergisi’ne génderilen her makale, adi gegen
yazarlarin tumunin imzaladigi yayin haklari devir formu (erisim
adresi: http://dergipark.gov.tr/journal/1126/submission/start) ile
birlikte gdnderilmelidir.

Sekiller, tablolar veya hem basili hem de elektronik formatlar-
daki diger materyaller de dahil olmak izere baska kaynaklar-
dan alinan icerigi kullanan yazarlarin telif hakki sahibinden izin
almalar gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk
yazarlara aittir.

SDU Tip Fakiiltesi Dergisi'nde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editorler, editorler kurulu
ve yayincl, bu yazilar icin herhangi bir sorumluluk kabul etme-
mektedir.Yayinlanan igerikle ilgili nihai sorumluluk yazarlara
aittir.

Makalenin Yayina Hazirhgi

Makaleler yalnizca online olarak http://dergipark.gov.tr/journal/
1126/submission/start adresinden gonderilebilir. Baska bir yolla
gonderilen yazilar degerlendiriimez.

Dergiye gonderilen yazilar, dncelikle yazinin dergi kurallarina
uygun olarak hazirlanmasini ve sunulmasini saglayacaklari
teknik degerlendirme sirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile génderen yazara
iade edilir. Editor, ana metni degistirmeden dizeltme yapilabilir.
Editor, yukarida belirtilen sartlara uymayan makaleleri reddet-
me hakkini sakli tutar.

Yazarlarin asagidaki belgeleri géndermeleri gerekir:

* Yayin Hakki Devir Formu

 Baslk SayfasI (Makale Bashgi, kisa baslik, yazarin adi, un-
vani ve kurumu, sorumlu yazarin iletisim bilgileri, arastirmayi
destekleyen kurulus varsa kurulusun adr)

« Ana belge (Tiim makalelerde, ana metinden énce de Oz bo-
luma yer almalidir)

* Sekiller (JPEG formati)

* Tablolar (en fazla 6 tablo)

Ana Belgenin Yayina Hazirhgi

Yazilar bilgisayar ile ¢ift aralikl olarak 12 punto blyuklugiinde
ve Times New Roman karakteri ile yazilmahdir. Her sayfanin
bitin kenarlarinda en az 2.5 cm bosluk birakilmalidir. Ana
metin, yazarlarin adlar ve kurullari hakkinda hicbir bilgi icer-
memelidir. Ozgiin makaleler yapilandiriimis bir Oz (abstract)
icermelidir. Olgu sunumlari igin yapilandiriimis Oz gerekmez.
Oz boélumi 300 sézcik ile sinirlandiriimalidir. Ozde kaynaklar,
tablolar ve atiflar kullanilamaz. Oziin bittigi satirin altinda sayisi
3-5 arasinda olmak uzere anahtar kelimeler verilmelidir. Tarki-
ye disindaki tilkelerden yazi génderen yazarlar igin Baslik, Oz,
Anahtar Kelimeler ve yaziyla ilgili diger bazi temel bolimlerin
Turkce olarak gonderilmesi zorunlu degildir. Bu bélumlerin ce-
virileri, yazarlar tarafindan génderilen 6zgiin ingilizce metinler
dikkate alinarak dergi editorligu tarafindan yapilacaktir.



Makalede kullanilan tim kisaltmalar, ilk kullanimda tanimlan-
malidir. Kisaltma, tanimi ardindan parantez icinde verilmelidir.
Ana metinde bir ilag, Uriin, donanim veya yazilim programin-
dan bahsedildiginde, Urlintin adi, Uriinlin Ureticisi, Uretim seh-
ri ve Ureten sirketin Ulkesi de dahil olmak Uzere Urin bilgileri
(ABD’de ise devlet dahil) parantez icinde verilmelidir.

Tim kaynaklara, tablolara ve sekillere ana metinde atifta bulu-
nulmali ve kaynaklar, ana metinde gecen siraya gore numara-
landiriimalidir. Kullanilan semboller, sembollerin standart kulla-
nimlarina uygun olmahdir.

Arastirma yazilarl en fazla 10 sayfa olmall ve asagidaki baslik-
lari icermelidir;

« Baslik (hem Turkge hem ingilizce)

« Oz (hem Tiirkge hem ingilizce)

« Anahtar Kelimeler (hem Tirkce hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

» Tartisma

e Sonuglar

« Sekillerin ve tablolarin basliklari (gerekirse)

« Kaynaklar

Olgu sunumlari en fazla 3 sayfa olmali ve asagidaki baslklari
icermelidir;

« Baslik (hem Tiirkge hem ingilizce)

+ Oz (hem Tiirkge hem ingilizce)

« Anahtar Kelimeler (hem Tirkge hem ingilizce)
* Girig

* Olgu sunumu

» Tartisma ve Sonug

« Sekillerin ve tablolarin basliklari (gerekirse)

» Kaynaklar

Derleme yazilari en fazla 10 sayfa olmali ve asagidaki baslk-
lari icermelidir;

« Baslik (hem Turkge hem ingilizce)

« Oz (hem Tiirkge hem ingilizce)

« Anahtar Kelimeler (hem Tirkge hem ingilizce)
* Ana metin

e Sonug

 Sekillerin ve tablolarin baslhklari (gerekirse)

» Kaynaklar

Editdre Mektuplar asagidaki alt basliklari icermelidir;
* Baslik

* Anahtar kelimeler

* Ana metin

« Sekillerin ve tablolarin basliklari (gerekirse)

« Kaynaklar

Sekillerin ve Tablolarin Yayina Hazirligi

« Sekiller, grafikler ve fotograflar, makale yikleme sistemi ara-
ciliiyla ayri dosyalar (JPEG formatinda) halinde sunulmalidir.
» Dosyalar bir Word belgesine veya ana belgeye gomilmeme-
lidir.

« Seklin alt birimleri oldugunda; alt birimler tek bir géruinti olus-
turmak igin birlestirilmemelidir. Her alt birim, basvuru sistemi
aracihgiyla ayri ayri sunulmalidir.

* Sekil alt birimlerini belirtmek icin géruntiler Arabik rakamlarla
(1,2,3...) numaralandiriimalidir.

» Gonderilen her bir seklin en diisuk ¢ozundrligia 300 DPI ol-
malidir.

« Sekillerin basliklari ana belgenin sonunda listelenmelidir.

« Bilgi veya resimler hastalarin tanimlanmasina izin vermeme-
lidir.

Kullanilan herhangi bir fotograf icin hastadan vel/veya yasal
temsilcisinden yazili bilgilendirilmis onam alinmalidir.

Tablolar ana belgeye gémilmeli veya ayri dosyalar halinde
sunulmalidir. Tablo sayisi alti adet ile sinirlandiriimalidir. Tim
tablolar, ana metinde kullanildigi sirayla art arda numaralandi-
riimalidir. Tablo bagliklari ve agiklamalari ana belgenin sonun-
da listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bulu-
nulduklari sirayla numaralandiriimahdir. ikiden fazla ardisik
kaynak kullaniliyorsa, ‘(2-6)’ gibi yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir.

Dergi isimleri Index Medicus'taki dergi kisaltmalarina uygun
olarak kisaltilmalidir. 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.)’ yazmaldir.

Farkli yayin turleri igin kaynak yazim stilleri asagdidaki érnekler-
de sunulmustur;

Dergi icin;

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

Kitap i¢in;

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

Kitap bolumi 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 i¢in;

Gaudin S. How moon landing changed technology history [In-
ternet]. Computerworld UK. 2009 [cited 15 June 2014]. Ava-
ilable from: http://www.computerworlduk.com/in-depth/it-busi-
ness/2387/how-moon-landing-changed-technology-history/
Bildiriler icin;

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

Tez igin;

Ercan S. Ventz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stilleyman Demirel Uni-
versitesi Tip Fakultesi Spor Hekimligi Anabilim Dali Uzmanhk
Tezi. Isparta: Stileyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziy1 Geri Gekme: Gonderilen yazinin degerlendirme sire-
cinde gecikme olmasi vb. gibi gerekgelerle yaziyi geri gekmek
ve baska bir yerde yayinlatmak isteyen yazarlar yazih bir bas-
vuru ile yazilarini dergiden geri ¢ekebilirler.

Yazi Reddi: Yayinlanmasi kabul edilmeyen yazilar, gerekgesi
ile geri gonderilir.

Kabul sonrasi

On kontrol asamasinda diizeltme istenen makaleler igin 15
glin, degerlendirme sonrasi diizeltme istenen makaleler igin 30
gln sure verilir, bu surelerin asilmasi halinde makale reddedilir

Makalenin kabul edilmesi durumunda, kabul mektubu iki hafta
icinde sorumlu yazara gonderilir. Makalenin baskidan énceki
son hali yazarin son kontroliine sunulur. Dergi sahibi ve yayin
kurulu, kabul edilen makalenin derginin hangi sayisinda basila-
cagina karar vermeye yetkilidir.

Yazarlar, makalelerini kisisel veya kurumsal web sitelerinde,
uygun alinti ve kitiphane kurallarina bagl kalarak yayinlaya-
bilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

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/
published journal in accordance with independent, unbiased,
and double-blinded peer-review principles.

Med J SDU publishes the researches in the fields of health sci-
ences including clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to
the editor and aimed to contribute the dissemination and shar-
ing these articles with science world.

The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO)
and national (TR Dizin) indexes.

There is no charge for publishing or no copyright fee is paid to
the authors.

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 Medical Journal Editors (ICMJE). The journal con-
forms 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 pub-
lication. Manuscripts submitted for evaluation should not have
been previously presented or already published in an electronic
or printed medium. Manuscripts that have been presented in a
meeting should be submitted with detailed information on the
organization, including the name, date, and location of the or-
ganization.

An approval of research protocols by the Ethics Committee in
accordance with international agreements (World Medical As-
sociation 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. If required, ethics
committee reports or an equivalent official document will be re-
guested from the authors.

e For manuscripts concerning experimental research on hu-
mans, a statement should be included that shows that written
informed consent of patients and volunteers was obtained fol-
lowing a detailed explanation of the procedures that they may
undergo.

« For studies carried out on animals, the measures taken to pre-
vent pain and suffering of the animals should be stated clearly.

* Information on patient consent, the name of the ethics com-
mittee, and the ethics committee approval number should also
be stated in the Materials and Methods section of the manu-
script.

« It is the authors’ responsibility to carefully protect the patients’
anonymity. For photographs that may reveal the identity of the
patients, releases signed by the patient or their legal represen-
tative should be enclosed.

All submissions are screened by a similarity detection software
(iThenticate) and the limitation without similarity is 25%.

The Editorial Board of the journal handles all appeal and com-
plaint cases within the scope of Committee on Publication Eth-
ics (COPE) guidelines. In such cases, authors should get in di-
rect 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 ac-
cept to assign the copyright of their manuscript to the journal.
If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. Med J SDU requires each
submission to be accompanied by a Copyright Transfer Form
(available for download http://dergipark.gov.tr/journal/1126/
submission/start). 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).

Statements 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 editorial board, and the publisher disclaim any re-
sponsibility or liability for such materials. The final responsibility
in regard to the published content rests with the authors.

Manuscript Preparation

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
http://dergipark.gov.tr/journal/1126/submission/start.Manu-
scripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a tech-
nical evaluation process where the editorial office staff will en-
sure that the manuscript has been prepared and submitted in
accordance with the journal’s guidelines. Submissions that do
not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests. The editor
reserves the right to reject manuscripts that do not comply with
the above-mentioned requirements. Corrections may be done
without changing the main text.

Authors are required to submit the following:

 Copyright Transfer Form,

* Title Page (including Title of Manuscript, Running title, Author
s)’s name, title and institution, corresponder authour’s contact
information, Name of the organization supporting the research
» Main document (All articles should have an abstract before
the main text).

* Figures (Jpeg format)

* Tables (max 6 table)

Preparation of the Main Document

The articles should be written with double-spaced in 12 pt,
Times New Roman character and at least 2.5 cm from all edges
of each page. The main text should not contain any information
about the authors’ names and affiliations.

Original articles should have a structured abstract. For case
reports, the structured abstract is not used. Limit the abstract
to 300 words. References, tables and citations should not be
used in an abstract. Authors must include relevant keywords
(3-5) on the line following the end of the abstract. For the inter-
national authors, submission of Turkish title, Turkish abstracts



and Turkish keywords are not required. These will be provided
by editorial office.

All acronyms and abbreviations used in the manuscript should
be defined at first use, both in the abstract and in the main text
The abbreviation should be provided in parentheses following
the definition.

When a drug, product, hardware, or software program is men-
tioned within the main text, product information, including the
name of the product, the producer of the product, and city and
the country of the company (including the state if in USA),
should be provided in parentheses.

All references, tables, and figures should be referred to within
the main text, and they should be numbered consecutively in
the order they are referred to within the main text. The symbols
used must be nomenclature used standards.

Original Research Articles should be maximum 10 pages and
include subheadings below;

* Title (both in Turkish and English)

* Abstract (both in Turkish and English)

» Keywords (both in Turkish and English)

* Introduction

» Material and Methods

* Results

* Discussion

* Conclusions

* Figures and Tables Legend (if necessary)
 References

Case Reports should be maximum 3 pages and include sub-
headings below;

« Title (both in Turkish and English)

* Abstract (both in Turkish and English)
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Amacg

Eklem kikirdaginin yas veya travmaya bagli olarak
zarar gérmesine bagh olarak hastanin hareketleri-
ni kisitlayici etki yapan koksartroz gelisebilmektedir.
Koksartroz, kikirdagin degistiriimesi olan total kalga
artroplasti ile tedavi edilmektedir. Bu calisma ile, kok-
sartrozlu hastalarda ¢imentosuz total kalgca artroplas-
tisinde (TKA) ameliyat sonrasi sonuglarla ilgili kisa-
orta dénem sonuclarimiz sunmak ve gincel literatur
esliginde tartismay1 amagladik.

Gerec¢ ve Yontem

Bu calismaya 1999 ve 2004 yillari arasinda ¢imen-
tosuz TKA tedavisi gbren ve takibi yapilan, ortalama
yasl 54,1+9,6 olan 130 hasta (86 kadin, 44 erkek) da-
hil edilmistir. TKA bagh komplikasyonlar ve sonuglar,
hastalarin takip dosyalari, laboratuvar testleri ve rad-
yografilerine dayanarak gézden gecirilmistir.

Bulgular

Preoperatif (41,75+9.62) ve post-operatif (90,44+7,51)
modifiye Harris Kalga Skoru olciimleri arasinda ista-
tistiksel olarak anlamli fark bulunmustur (p<0,001).
On hastada (%7,6) ameliyat sirasinda femur kirigi
olusmustur. Anterior kalga agrisi (26 hasta, %20,0) ve
ekstremite boy farki (20 hasta, %15,4) komplikasyon-

lar arasinda en yayginlari olarak kaydedilmistir. On
U¢ hastada (%10,0) total kalca artroplastisi sonrasi
heterotrofik ossifikasyon gdzlemlenmis, ancak buna
bagll hareket kaybi gergceklesmemistir. Malpozisyon
(7 hasta, %5,4), cikik (3 hasta, %2,3), enfeksiyon (2
hasta, %1,5) ve derin ventz trombozu (1 hasta, %0,8)
gozlemlenen diger komplikasyonlar olmustur. Aseta-
bular komponentte gevseme / migrasyon veya kalga
hareketini kisitlayan agri takip stresinde higbir hasta-
da gozlenmemisgtir.

Sonug

Koksartrozlu hastalarda g¢imentosuz TKA ile kalca
fonksiyonlarinda diizelme elde edilmektedir. Bu yon-
tem ile tedavi edilecek koksartroz hastalarinda, has-
tanin operasyon sonuclarindan memnun kalmasi,
komplikasyonlarin en aza indirilmesi ve protezin uzun
sure dayanmasi icin detayh bir ameliyat 6ncesi risk
degerlendirmesinin yapilmasi gerekmektedir.

Anahtar Kelimeler: Koksartroz, artroplasti, total kal-
ca protezi

Abstract
Objective

The destruction of the joint cartilage either by age or
trauma can develop coxarthrosis limiting the motion
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of the patient, which is treated by the replacement of
the whole joint with total hip arthroplasty. In this study,
we aimed to report our short and mid-term results and
discuss with the current literature on postoperative
results of cementless total hip arthroplasty (THA) in
patients with coxarthrosis.

Material and Method

One hundred thirty patients (86 female, 44 male) with
a mean age of 54.1+9.6 years who underwent total
hip arthroplasty with a cementless prosthesis inclu-
ded in the study. The outcomes and complications of
the total hip arthroplasty were reviewed from patient’s
counseling charts, laboratory tests and radiographs.
retro

Results

There was a statistically significant difference betwe-
en pre (41.75+£9.62) and postoperative (90.44+7.51)
mean modified Harris Hip Score measurements
(p<0.001) indicating the successful outcome. Int-
raoperative femur fracture occurred in 10 patients

Introduction

The hip joint is the articulation of the pelvis with the
femur connecting the axial skeleton with the lower ex-
tremity. As such, it is one of the most important joints
in the human body, carrying the maximum load while
enabling walk, run, and jump. The destruction of the
joint cartilage either by age or by trauma can devel-
op coxarthrosis, leading to chronic progressive pain,
which may even cause limited motion, and with time,
shortening of the extremity length (1-3).

Total hip arthroplasty (THA) is one of the most com-
monly performed, clinically proven, and successful
treatment for the recovery of coxarthrosis since 1960s,
where the whole joint is replaced with a prosthesis
allowing the restoration of painless movement of the
hip joint to regain the patient’s quality of life (1-3). By
the improvement in prosthesis technologies and the
surgical procedures, the 10-year survival rate of THA
was reported to be increased from 88% by 1980s to
at least 95% as of today (4, 5). The increase in the
success rate, on the other hand, is rather controver-
sial due to the lack of prospective studies, longer fol-
low-up of the patients in retrospective studies, and as
it depends not only on the surgical outcome, but also
the patient satisfaction of the results (5).

Porous-coated, cementless hip prostheses have been
used in THAsince early 1980s. Currently they are being
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(7.6%). Anterior thigh pain (26 patients, 20.0%) and
extremity length difference (20 patients, 15.4%) were
the most common complications observed. Although
13 patients (10.0%) had heterotopic ossification after
total hip arthroplasty, none of the patients had limited
motion associated with it. Malpositioning (7 patients,
5.4%), dislocation (3 patients, 2.3%), infection (2 pa-
tients, 1.5%) and deep venous thrombosis (1 patient,
0.8%) were among the other complications observed.
There were no cases with acetabular cup migration or
pain limiting hip movement.

Conclusion

The cementless THA provides improvement of hip
function in patients with coxarthrosis. The preopera-
tive risk assessment of the coxarthrosis patients is
necessary to ensure patient’s satisfaction, minimize
complications and provide long-term durability of the
prosthesis.

Keywords: Coxarthrosis, arthroplasty, total hip prost-
hesis

used in most of the patients undergoing primary THA,
since they enable bone fixation, thereby provide long-
term stability of the prosthesis (3, 5-7). Yet, the reports
indicate that the incidence of the complications associ-
ated with THA including intraoperative femur fracture,
anterior thigh pain, heterotopic ossification, malposi-
tion, dislocation, infection, leg length discrepancy, deep
venous thrombosis and acetabular cup migration seem
not to be improved through the years (8-11).

Therefore, considering the increasing use of cement-
less total hip arthroplasty regardless of patient size,
age, level of physical activity and bone quality (3), we
aimed to report our early and mid-term results and,
discuss with the current literature on results of ce-
mentless THA in patients with coxarthrosis.

Material and Methods

Study design and patients

Patients who underwent THA with a cementless
prosthesis were included in this retrospective study.
Patient counseling charts, laboratory tests and radio-
graphs were reviewed for demographic and baseline
characteristics of the patients as well as the complica-
tions and outcomes observed.

The study was approved by the Institutional Ethics
Committee according to the valid legal regulations at
the time of the research.



Pre and post-operative parameters

Modified Harris Hip Score (HHS) (12) was used for the
measurement of the symptomatic and functional sta-
tus of the patients. Singh index (13) was used to deter-
mine the level of osteoporosis within the femoral neck,
and only patients with Singh index above Stage 3 was
included in the study. Anteroposterior (AP) and lateral
(Lat) plain radiographs of the hip and AP radiographs
of the pelvis were obtained before the operation.

Surgical procedure and post-operative follow-up
The choice of the cementless prosthesis was depend-
ent on the level of osteoporosis measured, availability
of the prosthesis, suitability for the patient and the ex-
perience of the surgeon.

All patients received 1 gr of intravenous 1% generation
cephalosporin (Cezol 1g IM/IV, Deva Holding) 1 hour
before the surgery and continued for 3 days after the
surgery. Subcutaneous low molecular weight hepa-
rin (Clexane- 4000 anti-Xa /0.4 ml, Aventis Pharma
Sanayi ve Ticaret Ltd. Sti.) for prophylaxis of thrombo-
embolism was began 12 hours after the surgery and
continued to 4 weeks post-operatively.

All operations were performed under general anes-
thesia via posterior approach by two experienced
surgeons particularly on hip arthroplasty. The patient
was placed in the lateral decubitus position, and the
involved limb was draped freely to facilitate dislocat-
ing the hip and to permit maneuverability of the limb
to improve visualization throughout the procedure.
Hemovac drains were used in all patients after bleed-
ing control and removed at the 24th hours postoper-
atively.

Early post-operative exercises began immediately
as possible as after the consciousness was regained
in bed. During the stay in hospital all patients had
the same rehabilitation program consisting of ankle
pump, ankle rotations, bed-supported knee bends,
buttock contractions, abduction exercises, quadri-
ceps set, and straight leg raises with the accompany-
ing of the physiotherapists. The patients could sit by
the bed side and stand shortly with the aid of walker
on the day after the operation with the help of physi-
otherapists and began standing exercises consisting
of knee raises, standing hip abduction and extension.
Weight bearing was not restricted and allowed as the
patient could tolerate. Stair climbing exercises were
began at the post-operative 3 day. The patients were
discharged usually at the 5" day after regaining the
ability of standing and, walking alone with the aid of
walker if there were no complications requiring hospi-
talization.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Radiographic measurements according to the Cal-
laghan’s radiographic follow-up measurements (14)
were obtained during the scheduled follow-up visit at
the 6" week, 3 month, 6" month, 12" month, and
annually by the surgeons who performed the surgery.
At the last follow-up, -which was carried out by the
performing surgeons and the doctors performing the
study- presence of radiolucency in acetabulum was
evaluated with the 3-staged scale (Zone I-lI-1l) as de-
scribed by De Lee and Charnley (15), whereas pres-
ence of radiolucency in femur was assessed with the
7-staged scale (Zone 1 to VII) as described by Gruen
et al. (16). (Figure 1)

Statistical analysis

Statistical analysis was performed by the SPSS soft-
ware package for Windows (Statistical Package for
Social Sciences, version 22.0, SPSS Inc., Chicago,
lllinois, USA). Visual histograms and analytical meth-
ods (Kolmogorov-Simirnov/Shapiro-Wilk's test) were
used for the determination of normal distribution. Con-
tinuous variables were defined as the mean + stand-
ard deviation. Categorical variables were defined as
numbers and percentages. Paired samples t-test was
used in comparison the mean of hip score indexes
between repeated measurements. Fisher exact test
were used to compare pre- and postoperative pro-
portions of modified HHS of the patients. A p value <
0.001 was considered as statistically significant.

Figure 1. :
Post -operative mid - term radiograph of a female 69 years
old patient. Bilateral secondary coxarthrosis due to DDH.
Right hip operated in our clinics. Osteolysis seen in the Gru-
en zones of 1 and 7. Patient had no complaint at the last
follow-up.
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Results

A total of 130 patients (86 female, 44 male) with a
mean age of 54.1+9.6 years were included in the
study. The etiology was primary coxarthrosis in 70
patients (53.8%) followed by, coxarthrosis secondary
to developmental dysplasia of the hip (DDH) (Crowe
type 1-3) (11 patients, 8.5%), avascular necrosis (10
patients, 7.7%), ankylosing spondylitis (10 patients,
7.7%), Perthes disease sequel (9 patients, 6.9%),
femoral neck fracture — had coxarthrosis earlier (6
patients, 4.6%), posttraumatic arthritis (6 patients,
4.6%), rheumatoid arthritis (4 patients, 3.1%) and os-
teoarthrosis after osteotomy (4 patients, 3.1%) in a
total of 60 patients (46.2%).

Partnership straight femoral stems were used in 33,
ABG anatomic femoral stems in 20, Zweymdller SL
femoral stems in 20, Osteonics straight femoral stems
in 20, Zimmer straight stem in 15, Wright straight fem-
oral stems in 8, Depuy AML straight femoral stems in
5, OTl straight stems in 5, Group Lepin straight stems
in 2 and Corin straight stems were used in 2 patients.

Cementless acetabular cups provided with the fem-
oral stem and, UHMW-polyethylene were used in all
patients with 28 mm cobalt- chromium (Co-Cr) femo-
ral heads. After the press-fit implantation the acetab-
ular cups secured with 2 or 3 screws in all patients.

Mean follow-up was 28.6 months (6 to 52 months).
Pre-operative mean modified HHS was 41.75+9.62
and, whereas post-operative mean modified HHS was
90.44+7.51. There was a statistically significant differ-
ence between pre-and post-operative mean modified
HHS (p<0.001, Table 1).

Anterior thigh pain was the most common complica-
tion observed which was encountered in 26 patients
(20.0%). There was no correlation between the etiolo-
gy of the coxarthrosis and anterior thigh pain. Consid-
ering the most used stems, in the Partnership straight
femoral stem group anterior thigh pain was observed
at 7 patients, in Osteonics straight femoral stem
group at 5 in Secur-fit group, at 3 in Secur-Fit plus
max group patients, in ABG anatomic femoral stem
group at 3 patients, in Zimmer straight stem group
at 3 patients and, 1 in Zweymdller SL femoral stem
group. The median time of pain onset was post-oper-
ative 15 months (4-35 months) and, relieved during
the follow-ups. At the latest follow-ups, it was seen
that anterior thigh pain not influencing HHS.

Intra-operative femur fracture occurred in 10 patients
(4 female, 6 male) (7.6%), where 6 were type A, 2
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were type B, and 2 were type C according to Vancou-
ver classification. (17). There was no relationship be-
tween fracture and stem design statistically (p>0.05).
Vancouver type A fractures were occurred in 2 prima-
ry coxarthrosis patients, 2 in post -femoral neck frac-
tures THA patients, 1 in avascular necrosis patient
and 1 in ankylosing spondylitis patient. There was
no dominancy of any patient group considering Van-
couver type A fractures. Both of the Vancouver type
B fractures were occurred in primary coxarthrosis pa-
tients. Vancouver type C fractures were occurred in
secondary coxarthrosis due to RA and DDH patients
respectively. These fractures were fixed with cerclage
wiring technique and cable plate system in Vancou-
ver type C patients during the surgery. There was no
dominancy of any patient group considering peripros-
thetic intra-operative fractures. Full or partial weight
bearing according to the fracture type restricted for 6
to 8 weeks until visible callus seen in three cortices.
All healed without any complication.

Post-operative dislocation occurred in 3 primary cox-
arthrosis patients (2.3%) within the first post-operative
year. One of them was managed by closed reduction
followed by abduction orthosis for 4 weeks, another
by acetabular cup replacement and the last one by
acetabular insert realignment.

Post-operative leg length discrepancy (LLD) was
among the most common complications and observed
in 20 patients (15.4%) (Table 2). The difference was 1
cm in 14 patients (10.8%), 2 cm in 3 patients (2.3%), 3
cm in 2 patients (1.5%), and 5 cm in 1 patient (0.8%).
One centimeter of LLD observed in primary coxarthro-
sis group (7 patients), DDH (5 patients) and Perthes
(2 patients) groups. Two centimeters of LLD observed
in primary coxarthrosis group (1 patient), and DDH (2
patients). Three centimeters of LLD observed in DDH
(1) and Perthes (1) groups. Five centimeters of LLD
observed in 1 patient in DDH group due to high hip
center and femoral stem distal migration.

Post-operative mean acetabular cup angle was
47.2°+8.7°, (35°-55%) in 123 patients. Acetabular cup
malposition was observed in 7 (5.4%) patients and
dislocation was occurred in two. None of the patients
had acetabular cup migration and, retro acetabular
osteolysis. Additionally, none of the patients com-
plained about pain limiting their hip movements.

Heterotopic ossification (HO) was seen in 13 patients
(10.0%). Eight of the patients were male. According
to the Brooker classification (18), Grade | ossification
was seen in 8 patients [4 male] (6.2%), Grade Il in 3
[2 male] (2.3%), and Grade Il in 2 [2 male] patients



(1.5%). None of the patients had limited motion relat-
ed to heterotopic ossification.

Considering the coxarthrosis etiologies in the present
study, heterotopic ossification was developed in 8 of
70 primary coxarthrosis -3 of them was ankylosed
hips, 2 of 6 post-traumatic coxarthrosis, 1 of 4 the
patients who had osteotomies earlier, 1 of 6 femoral
neck fractured, 1 of 11 DDH patients.

Infection occurred in 2 patients (1.5%). One of them
was managed with debridement, whereas the oth-
er patient underwent revision surgery. Deep venous
thrombosis (VTE) was seen only in 1 patient (0.8%)
(Table 2).

Discussion

Cementless prostheses are currently preferred over
cemented types due to long-term stability (3, 5-7).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

10 -year survival rate of THA is 100% in some se-
ries (1,4). Despite the high success rates, whether
cemented or cementless, prosthesis may potentially
result in several complications in early or late postop-
erative period and demand for revision hip arthroplas-
ty increasing by 137 %. (19)

According to our experience on cementless THA de-
spite the complications, such as anterior thigh pain
and leg length discrepancy- the most seen complica-
tions- THA is a very high patient satisfactory surgery
with very good functional outcome considering im-
provement in HHS.

Thigh pain following THA is a common problem with
a rate of 1.9%-40.4% and, is associated with patient
dissatisfaction by causing limitation of activities due
to pain linked to the cementless femoral component
(4,20). This issue first introduced by Callaghan et al.
in 1988 (21) and, possible causes of thigh pain are

Table 1 Pre- and post-operative mean modified HHS of the patients

Modified Harris Hip Score Preoperative (n, %) Postoperative (n, %) p value
<60 122 (93.8) 0(0)
60-69 7 (5.4) 4(3.1)
70-79 1 (0.8) 6 (4.6) <0.0012
80-89 0 (0) 39 (30.0)
>89 0 (0) 81 (62.3)
Mean 41.75+9.62 90.44+7.51 <0.001°

2 Fisher exact test, ® Paired samples t-test p<0.001 is statistically significant

Table 2 Post-operative complications

Complication Number of patients Percentage of patients
Anterior thigh pain 26 20.0
Extremity length difference 20 15.4
Heterotopic ossification 13 10.0
Intraoperative femur fracture 10 7.6
Malpositioning 7 5.4
Dislocation 3 2.3
Infection 2 15
Deep venous thrombosis 1 0.8
Acetabular cup migration 0

Pain limiting hip movement 0
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excessive micromotion, modulus mismatch between
bone and prostheses, elastic modulus, size, architec-
ture of the proximal femur, unnoticed intraoperative
fractures and aseptic loosening of the stem (4,22).
Whereas it was shown that fibrous ingrowth and stem
subsidence highly correlate with the thigh pain, it is
still an unsolved problem (4,20,22-24). This issue is
also controversial when short stems are compared
to conventional stems and, reported as 25% mild to
severe pain in short stem designs similar to the con-
ventional stems. We do not have any experience on
that issue. Some surgeons encounter anterior thigh
pain as a serious complication and some encounter
as a self -resolving phenomenon and does not af-
fect functional outcomes (20,22).Thigh pain was the
most common post-operative complaint in the present
study with a rate of 20% and mostly in straight fem-
oral stems which were proximally coated (25 of 26)
in parallel line with the current literature. Interestingly,
patients who had delayed hip arthroplasty had more
prone to anterior thigh pain (20). But we did not en-
counter this issue in the present study. We could not
identify any risk factors for the thigh pain, but results
are similar with the current literature and, we favor it
as a self-resolving phenomenon as stated by Jo et al.
and, fortunately, it is usually an intermittent, self -limit-
ing phenomenon and does not need medication (22).

Intraoperative femur fracture and dislocation of the
prosthesis are among the most important complica-
tions reported for THA (25,26). The incidence of intra-
operative femur fracture was even reported to more
in women undergoing cementless total hip arthroplas-
ty because of smaller sizes of the femora than men
(27), but we did not encounter any gender and etiolo-
gy dominancy in our series. And additionally, we did
not find any statistical relationship between the stem
design and periprosthetic femoral fracture. Intra-oper-
atively, with cementless THA it is important to achieve
immediate component stability to reduce early micro-
motion and encourage bony ingrowth or on growth.
This can be achieved by ‘scratch fit' in the diaphysis
and in this quest for component stability fracture of
the proximal femur can occur with a rate of 1.5% to
27.8% (28). Stem design is associated with the risk
of intra-operative femur fracture. Intra-operative fem-
oral fractures can be lowered by broach-only tapered,
wedge- shaped stem designs (28). In the present
study wedge shape stem design was used only in 20
of 130 (7.8%) and, fracture occurred only in 1 patient
considering this design which is too low to judge. It
was also reported that, advent of minimally invasive
or muscle-sparing approaches have an incidence of
6.5% intra-operative femur fracture particularly at the
beginning of the learning curve (29). Intraoperative
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femur fractures seen in 7.8% of the patients in our
series and mostly was Vancouver type |. Occurrence
of Vancouver type | in patients with femoral neck frac-
tures may due to the fissure previously during the in-
itial trauma. DDH is a high risk for periprosthetic frac-
ture due to low canal — femur ratio (30). In the present
study seen with a rate of 18% in DDH group. Consid-
ering the current literature incidence of periprosthetic
fracture is negatively correlated with increased weight
and height and also with osteonecrosis (30). There
is no clear relationship between the periprosthetic
fracture incidence and other hip pathologies leading
coxarthrosis. No relationship observed with the stem
design and fracture. All fractures were addressed
with cerclage wire technique as suggested by the lit-
erature (27) to reduce the risk of crack propagation
and to achieve long-term stability of the prosthesis.
Because, wire or cable increases the hoop stress re-
sistance of the proximal femur and reduce the risk of
crack propagation (28). Moreover, no negative effect
on prosthesis survival was seen in our cases related
to this complication. On the other hand, there is al-
ways a considerable risk of nerve or vascular injury
during the wiring or cabling (28).

Dislocation following hip arthroplasty is extremely
traumatizing for patients and one of the main reasons
of the revision arthroplasty with a rate of 22% followed
by mechanical loosening with a rate of 20% according
to the current literature (31). Several factors which are
patient, procedure, and implant related have an effect
on dislocation after hip arthroplasty (25). Dislocation
incidence is higher in patients with neuromuscular
compromises and additionally in patients older than
80 years of age due to loss of proprioception (25).
Prior femoral neck fractures and anatomical varia-
tions of the hip are also highly related to dislocation
(10,25). Surgical approach, positioning of the compo-
nents, soft tissue tension and, surgeon’s experience
is also affecting the incidence of dislocation. Posterior
approach has a rate of 3.23% and, transgluteal ap-
proach has a rate of approximately 36% of disloca-
tion due to abductor insuffiency. Head- neck ratio and
head diameter have an effect on impingement and /
or dislocation (25-27,32). We have not encountered a
problem related to approach. Dislocation encountered
in 2.3% of the patients in the present study related
to acetabular malposition in two of seven acetabular
malpositioned patients and due to excessive adduc-
tion and flexion of the hip in one. Stable cup position-
ing is with an inclination of 40°+10° and an anteversion
of 10° to 20° theoretically. But it is usually positioned
between the angles of 10° and 30° and not all are dis-
located (25). This issue and additionally only in 2 of 7
dislocation had been seen in our malpositioned pa-



tients shows that this is not the only factor and related
to many other components together such as femoral
component anteversion and soft tissues (25).

The goal of a successful THA is maximize the im-
pingement free range of motion, creation of appropri-
ate offset and equalize limb length discrepancies (33).
Post-operative leg length discrepancy was among the
most common complications in the present study and
observed in 15.4% of the patients mostly with in 1 (14
of 20) cm and were well adapted. One patient in the
study group — DDH coxarthrosis, high hip center- had
aleg length discrepancy of 5 cm managed by shoe lift.
Considering the etiologies, DDH was the most seen
group regardless of the implant. Patients who had
preoperatively longer legs, perception of limb length
equality when operative leg shorter, significant > 3cm
limb length discrepancy and fixed pelvic obliquity are
at risk for true or perceived limb length discrepancy.
In the present serie there is only 1 patient more than 3
cm of LLD. As stated by Sculco et al. true LLDs are of-
ten asymptomatic (33). Leg length discrepancies can
be managed by careful pre and intraoperative exam-
ination and planning as well as intraoperative execu-
tion and soft tissue stability testing (33).

Heterotrophic ossification is an important postoper-
ative complication compromising the success of the
arthroplasty (33). The incidence of heterotrophic os-
sification following THA varies from 5 to 87% and the
incidence of clinical significance (Brooker grade Il to
IV) is about 0.5%-12.3% (34,35). The development of
heterotrophic ossification is usually evident 6 weeks
after surgery and usually clinically insignificant, but
some may experience decreased hip range of mo-
tion and function (35). Male gender, previous hip sur-
gery, prosthesis type, surgical approach, ankylosed
hips are the risk factors for heterotrophic ossification
(34,35). But the prophylaxis has also remarkable
complications such as malignancy and gastrointes-
tinal tract intolerance (34). Cemented implants have
higher risk for HO via contamination of surgical field
and bone marrow (14,34). And, also endosteal bone
compaction of uncemented femoral stems have an
effect on lowering the risk of HO (33). In the present
study, 10% of the patients developed heterotopic os-
sification, whereas the incidence of severe cases was
lower as compared to the reported in earlier studies
(34,35). There was no statistical significance between
the genders (8M/5F). This rate can be considered
normal since cementless stems were used. Consid-
ering the literature, ankylosed hips are highly related
to development of HO (34). In the present study there
were only 3 however, the number of cases is less than
a judgement. No heterotopic ossification developed in
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patients with RA. This may be related to the NSAIDs
used, but there is no exact consensus on this issue.
However, in patients taking aspirin have a protective
effect on HO developing, we had no data about this
issue (34). Lateral approach, anterior approach in
some series and, more soft tissue damage, particu-
larly revision surgeries are highly associated with HO
(33). Posterior and gentle approach to the soft tissue
due to primary surgery “might be related to the lower
rate in the present study. And, additionally none of the
patients had limited motion due to heterotopic ossifi-
cation.

Postoperative infection is one of the serious compli-
cations associated with total hip arthroplasty (36,37).
Postoperative infection rates are highly variable de-
pending on the type of the infection, onset of symp-
toms, patient's health status and the treatment.
Prevention or treatment of the infection either by de-
bridement or antibiotics, or the removal of prosthesis if
necessary is important to limit mortality and econom-
ical losses (36). In the present study, only 2 patients
(1.5%) has postoperative infection, and only in 1 of
these cases the patient underwent revision surgery.

Postoperative VTE including deep venous thrombosis
and pulmonary embolism is among the complications
with high incidence rate of 15%-20% and even can
be 60% when considering asymptomatic patients af-
ter total hip arthroplasty (38-40). The patients who
had metastatic cancers, stroke, sepsis and COPD are
highly associated with postoperative VTE and over-
all median incidence of VTE was 0.60 and pulmonary
embolism was 0.41 in the USA between 2003-2012
(40). In the present study, DVT was observed only
in one patient (0.8%), whereas none of the patients
had postoperative pulmonary embolism. The VTE is
an independent multifactorial risk factor for mortal-
ity after arthroplasty (40). The low rate of deep ve-
nous thrombosis in this study does not reflect the real
rate of VTE, because some may be misdiagnosed or
asymptomatic as stated by Suzuki et al. and had fa-
vorable out-come without therapeutic anticoagulation.
Considering the risk factors is the best to lower the
incidence of VTE (39, 40).

Conclusion

In the light of the written literature and according to
results of the present study, cementless total hip ar-
throplasty is a very successful surgery, increasing the
quality of life. Yet the improvement in pain and the
hip function depends on the overall health status of
the patient, most of the complications associated with
THA as cited in the previous reports are still valid.
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Among them anterior high pain and leg length dis-
crepancy are the most commonly observed complica-
tions among the patients reported here contrary to the
literature. Nonetheless we believe, necessitates the
overall risk assessment of the coxarthrosis patients to
be treated with total hip arthroplasty in order to ensure
patient’s satisfaction of the surgery and long-term du-
rability of the prosthesis.
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Amac

Balikesir Universitesi Tip Fakiiltesi 1, 2, 3. sinif 6gren-
cilerinin sigara kullanim aliskanliklari, sigaraya bagl
meydana gelebilecek hastaliklar hakkindaki bilgi di-
zeyleri ve tip fakultesi hakkindaki distincelerini deger-
lendirmeyi amagladik.

Materyal Metod

Calismada Balikesir Universitesi Tip Fakiiltesi Donem
1, 2, 3 6grencilerine 30 soruluk anket uygulandi. Elde
edilen veriler SPSS 15 programi kullanilarak Ki kare
yontemi ile istatistiksel olarak degerlendirildi. Yapilan
analizlerde p degeri 0,05'in altinda olanlar anlamli ola-
rak kabul edildi.

Bulgular

Calismamiza katilan 152 dgrencinin 87’si kadin, 65'i
erkek olup yas ortalamasi 19,85 idi. Donemlerine
gore dagilimlarina bakildiginda calismaya katilanla-
rn 26’'si (%17.1) dénem 1, 70'i(%46.1) donem 2 ve
56's1(%36,8) donem 3 6grencisi idi. Calismaya katilan
Ogrenciler arasinda sigara icme orani %13,8 olarak
tespit edildi. Cinsiyete gore karsilastirildiginda erkek

6grencilerin kadinlara gore anlamh olarak daha faz-
la sigara ictikleri tespit edildi (p:0,031). Yine calisma-
mizda ev arkadaslari ile birlikte yasayan dgrencilerin
sigara icme orani diger ogrencilere kiyasla anlamli
olarak daha yiiksek bulundu (p:0,002). Ogrencilerin
%85,5'inin tip fakiltesine isteyerek geldigi anlasil-
di. istemeyerek gelen égrencilerin sigara icme orani
istatistiksel olarak anlamli sekilde ytksek bulundu
(p:0,016) Calismaya katilan 6grencilere pasif igicilige
maruz kalip kalmadiklari soruldugunda sigara icen 6g-
renciler istatistiksel olarak anlamli oranda pasif icici-
lige maruz kalmadiklari dustincesindeydiler (p:0,041)
Sonug: Tip 6grencileri icerisinde egitimin getirdigi zor-
luklar, yasadiklari yer ve ortam ile tip fakultesini iste-
meyerek secme durumu sigara kullanimini arttirmak-
tadur.

Anahtar Kelimeler: Sigara, Ogrenci, Aliskanlik, Bilgi
Abstract

Objective

We aimed to evaluate the cigarette use among the 1st,
2nd and 3rd grade students of Balikesir University Fa-
culty of Medicine. Their knowledge about the diseases

iletisim kurulacak yazar/Corresponding author: mustafakuzucuoglu@hotmail.com
Miiracaat tarihi/Application Date: 29.12.2018 - Kabul tarihi/Accepted Date: 09.01.2019

ORCID IDs of the authors: M.K. 0000-0001-9889-0061

209



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

related to cigarette smoking and their thoughts were
revealed in medical faculty.

Material and Method

30 questions were applied to the students of Balikesir
University Faculty of Medicine Period of 1, 2, 3. The
data were evaluated statistically by using the Chi-squ-
are method using SPSS 15 program. In the analyzes,
those with a p value less than 0.05 were considered
to be significant.

Results

152 students were included in our study, 87 were fe-
male and 65 were male and the mean age was 19,85.
In terms of distribution according to the years 1,2,and
3, 26 (17.1%) , 70 (46.1%) and 56 (36.8%) respec-
tively. The rate of smoking among the students was

Giris

Sigara kuresel anlamda saglik sorunlarinin basinda gel-
mektedir. Sigara kansere bagli 6limlerde hem kadinlar-
da hem de erkeklerde en sik 6lim nedeni olan akciger
kanserine neden oldugu gibi solunumsal, kardiyovas-
kiler hastaliklar basta olmak (izere bircok hastaliginda
sebebini olusturmaktadir. Bununla birlikte sigara kolay
ulasilabilir olmasi, yasal anlamda kullanimini engelle-
yen bir yasa olmamasi nedeniyle en sik gorilen madde
bagimliigi olarak gozlenmektedir (1,2). Gir ve arkadas-
lari (1) 2012 yilinda yaptiklari calismalarinda 15-29 yas
arasindaki bireyler arasinda erkeklerde sigara bagimlil-
gini %49.6 oraninda kizlarda %23.1 oraninda oldugunu
ortaya koymuslar. Diinya Saglik Orgiitii de 2007 yilinda
yayinladigi raporda diinyada 1.3 milyar insanin sigara ve
tatin Grdnleri kullandigini erkeklerde bu oranin %47.5,
kadinlarda ise %610.3 oldugunu ortaya koymustur.

Yapilan calismalarda sigara ve benzeri madde bagim-
hliklarina baslama yasi ergenlik ya da geng eriskinlik
olarak bulunmustur. Ozellikle (iniversite sinav stresi, ai-
leden ve aliskin olunan ortamdan ayrilma, yeni bir orta-
ma uyum saglama, egitim sorunlari, egitim ve mesleki
kaygilar bu déneme denk geldiginden bagimhliklarin
baslangicida bu doneme denk gelmektedir (3,4) Yapilan
calismalarda universite dgrencilerinin kaygi duzeylerini
azaltmak, stresle bas etmek igin yogun sekilde sigara ic-
tigi gosterilmis (5,6,7).

Bizde bu nedenle 6zellikle lise hayatindan tip fakiltesi
gibi zor ve yogun bir egitim hayatina gegen Universi-
te dgrencilerinde sigara kullanma aliskanliklarini ve bu
bagimhliga bagh kaygi ve bilgi dizeylerini arastirmayi
amacladik.
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13,8%. It was found that male students smoked sig-
nificantly more than female (p: 0,031). In our study,
the smoking rate of the students living with their frien-
ds was significantly higher than the other students (p:
0.002). It was understood that 85.5% of the students
came to the medical school willingly. The rate of smo-
king of unintented students was found to be statistical-
ly higher (p: 0,016). The smokers significantly thought
that they could not cause passive smoking (p: 0.041).

Conclusion

The difficulties caused by the education among the
medical students, the place and environment they live
in and the status of choosing the medical school unin-
tentionally increases the smoking.

Keywords: Cigarette, Student, Habit, Data

Gerec ve Yontem

Calismamizda o6rneklememizi, Balikesir Universitesi
Klinik Arastirmalar Etik Kurulu onayi (Aralik 2018) ve
Balikesir Universitesi Tip Fakiiltesi Dekanhginin izni
ile 2018-2019 egitim 6gretim yilinda Balikesir Univer-
sitesi Tip Fakultesi Dénem 1, 2 ve 3. sinifta egitim go-
ren 188'i kadin, 224'G erkek toplam 412 6grenciden
gonullt olarak 30 soruluk anketimize yanit veren 87'si
kadin ve 65'i erkek 152 6grenci olusturdu. Uygulanan
30 soruluk anketimizin ilk 13 sorusunda 6rneklerimi-
zin sosyodemografik dzelliklerini ve tip fakltesinden
memnuniyetlerini, sonraki 12 soruda sigara kullanim
aliskanliklarini, sigaraya bagli kaygi diizeylerini ve si-
gara hakkindaki distincelerini, son 5 soruda ise siga-
raya bagli ortaya c¢ikan saglik sorunlarini, bu sorunlar
ile ilgili bilgi diizeylerini ve sigaraya karsi yapilan uya-
rilara bakis agilarini lgmeyi amagladik.

Elde edilen verilerin analizi Statistical Package for So-
cial Sciences (SPSS) 15 programi kullanilarak yapildi.
Elde edilen verilerde tanimlayici istatistikler ortalama
degerler, standart sapmalar ve yiizdeler ile verilmistir.
istatistiksel degerlendirmeler ki-kare test kullanilarak
yapiimis ve p<0.05 olan degerler anlamli olarak kabul
edilmistir.

Arastirmaya katilan tim dgrencilerden yazil ve sozlu
onam alindi ve kisisel haklarin korunmasi konusunda
Helsinki Bildirgesine sadik kalindi. Calismamizdaki
en buytk kisithlik anketin gondllulik esasina dayal
olarak yapilmasi nedeniyle toplam 6grenci sayisinin
%36'sinin ankete katilmis olmasi ve sinifin genel da-
giminin aksine ankete katilan égrencilerin cogunlu-
gunu kadin 6grencilerin olusturmasidir.



Bulgular

Calismamiza katilan 152 6grencinin 87’si kadin, 65’i
erkek olup yas ortalamasi 19.85 + 1.2 idi. Donemlerine
gore dagihmlarina bakildiginda ¢alismaya katilanlarin
26's1 (%17.1) donem 1, 70'i (%46.1) donem 2 ve 56'sI
(%36.8) donem 3 6grencisi idi. Calismaya katilan 63-
renciler arasinda sigara icme orani %13.8 olarak tespit
edildi. Kadinlarda sigara icme orani %8.75, erkeklerde
sigara icme orani %21.53 olarak bulundu. Cinsiyete
gore karsilastirildiginda erkek 6grencilerin kadinlara
gore anlaml olarak daha fazla sigara ictikleri tespit
edildi (p: 0.031) (Tablo 1).

Yine calismamizda ev arkadaslari ile birlikte yasayan
ogrencilerin sigara igme orani %39.13 olup diger 68-
rencilere kiyasla anlaml olarak daha yiiksek bulundu
(p: 0.002). Ogrencilerin %85.5'inin tip fakltesine is-
teyerek geldigi anlasildi. istemeyerek gelen 6grenci-
lerin sigara icme orani %31.81olup istatistiksel olarak
anlamli sekilde yuksek bulundu (p: 0.016). Calismaya
katilan 6grencilere pasif icicilige maruz kalip kalma-
diklari soruldugunda sigara icen 6grenciler %42.85'i
pasif icicilige maruz kalmadigini disiintirken bu oran
istatistiksel olarak anlamli bulundu (p: 0.041).

Ogrencilerin sigaraya bagh hastaliklar konusundaki
bilgi duzeyleri dlculdl. Yapilan testte sigaraya bagl
hastaliklar arasinda akciger kanseri %90.1 ile en ¢ok
bilinen hastalikken bunu damar tikanikhigi %80.9, kalp
hastaliklar %79.6 ile takip etmekteydi. Ogrenciler ara-
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sinda %57.2 ile mesane kanseri ve sigara iliskisi en az
bilinen durumdu (Tablo 2).

Ogrencilere sigara paketi tzerindeki uyarilarin ne
kadar caydirict oldugu soruldugunda 6grencilerin
%70.39'u higbir ise yaramadigini disinuyorken,
%38.15'i sigara birakma konusunda en ¢ok sigaraya
bagl saglik sorunu yasayanlarin dediklerinin daha et-
kili oldugu diistincesindeydi. Ogrencilere acik uclu ola-
rak akciger kanseri ile hangi tibbi branslarin ilgilendigi
soruldu ve 6grencilerin ilgilendigini disiindikleri bran-
slari yazmalari istendi. Ogrencilerin %46.36’s1 hicbir
fikri olmadigini bildirdi ya da soruya cevap veremedi.

Tartisma

Yapilan calismalar Universite o6grencilerinde sigara
kullanim oraninin giderek artmakta oldugunu goster-
mektedir (4,8). Turkiye Yetigkin Tutin Arastirma sonug-
larina gore 15-24 yas arasi bireylerde duzenli sigara
kullanim orani %21.7 olarak bulunmustur (9). Duran ve
arkadagslari (4) yaptiklar calismada universite 6grenci-
leri arasindaki sigara icme oranini %21, Oguz ve arka-
daslari (5) yaptiklari calismada orani %20.6 olarak bul-
muslar. Suriye’'de bir Universitede yapilan calismada
ise bu oran %20.75 olarak ortaya konmus. Durmus ve
arkadaslari (10) ise Universite 6grencileri arasinda yap-
tiklari calismalarinda %44’e varan oranda sigara kulla-
nimi oldugunu saptamislar. Yapilan tim bu ¢alismalar-
da erkek 6grencilerde kadin 6grencilere oranla sigara
kullanma oraninin daha yiksek oldugu tespit edilmis.

Tablo 1 Ogrencilerin siniflarina gére sigara kullanim aliskanhginin dagilimi

Sinif Sigara Kullanan Sigara Kullanmayan Toplam
1 5 (%3.28) 21 (%13.8) 26 (%17.08)
2 7 (%4.6) 63 (%41.4) 70 (%46)
3 9 (%5.92) 47 (%31) 56 (%36.92)
Toplam 21 (%13.8) 131 (%86.2) 152 (%100)

Tablo 2 Ogrencilerin siniflarina gére bilgi diizeylerinin degerlendirilmesi

Sinif Akciger Damar Kalp Kronik Obstruktif Mesane
Kanseri Tikanikhgi Hastaliklari Akciger Hastaligi Kanseri
%84.61 %69.23 %65.38 %57.69 %42.30
%87.14 %82.85 %80 %74.28 %54.28
%96.42 %83.92 %85.71 %87.5 %67.85
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Bizim ¢alismamizda da sigara igme orani %13.8 ola-
rak saptanirken erkeklerin kadinlardan anlamli oranda
daha fazla sigara ictigi bulundu (p: 0.031)

Calismalarda sigara igcen 6grencilerin ailelerinin sigara
kullanma aliskanliklari sorgulandiginda ailesinde siga-
ra icen bireyler olan 6grencilerin daha yiiksek oranda
sigara ictikleri ortaya konmus (5,11,12). Bizim calis-
mamizda ise ailesinde sigara icen bireylerin olmasi
ile sigara icme aliskanhgi olmasi arasinda anlamh bir
iliski saptanmadi. Her ne kadar ¢alismamizda aile bi-
reyleri ile iliski saptanmasa da aile igerisinde sigara
icen bireylerin olmasi sigara icme konusunda bir 6rnek
olusturmaktadir.

Yapilan c¢alismalarda ailesinin yaninda yasamayan,
yurtta, yalniz ya da arkadaslari ile yasayan dgrenciler-
de sigara icme oraninin daha fazla oldugu gosterilmis
(3,11,13,14). Bizim calismamizda da arkadaslari ile
evde yasayan 6grencilerde sigara icme orani diger 63-
rencilere kiyasla anlamli olarak daha yuksek bulundu.
Bu da dgrencilerin sigara icme konusunda birbirlerini
daha fazla tesvik ettiklerini, birbirlerinden etkilenerek
daha fazla sigara ictiklerini distindirmektedir.

Sigaraya baslama nedenleri degerlendirildiginde ca-
lismalarda en sik neden olarak arkadaslardan etkilen-
me, ailesel ya da kisisel problemler ve merak ortaya
¢tkmis (5,15,16). Bizim ¢alismamizda da en ¢ok siga-
ra baslama nedeni merak olmakla beraber arkadaslar-
dan etkilenme ve kisisel streslerde rol oynamaktadir.
ilging olarak ankete katilan ve sigara icen égrenciler
icerisinde ailesinden etkilendigini kimse belirtmedi.

Ogrencilerin sigaraya bagl gelisen hastaliklar hakkin-
daki bilgi diizeyleri incelendiginde akciger kanseri ko-
nusunda Oguz ve arkadaslari (5) %97’sinin, Glinbatar
ve arkadaslari (13) %96.3'unin ve Kili¢ ve arkadaslari
(17) %97.6'sinin bilgiye sahip olduklarini géstermisler.
Kalp hastaliklari konusunda da sirasi ile ¢alismaya
katilan 6grencilerin %97.8'i, %93.9'u ve %97.1 bilgiye
sahip olarak bulunmus. Bizim ¢alismamizda da ben-
zer sekilde 6grencilerin biyik ¢odunlugu sigaranin
akciger kanseri ile kalp ve damar hastaliklarina yol ac-
t1g1 konusunda bilgi sahibiydi.

Sonug¢

Sonugc olarak sigara kolay ulasilabilir olmasi, yasaklar
olmamasi, en sik gorilen madde bagimliigi olmasi
ve neden oldugu hastaliklar nedeniyle 6nemli bir halk
sagli§i sorunudur. Tip fakultesi 6grencileri icerisinde
egitimin getirdigi zorluklar, yasadiklari yer ve ortam
ile tip fakultesini istemeyerek se¢cme durumu sigara
kullanimini arttirmaktadir. Bu sebeple Universite ha-
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yatina baslayan dgrencilere etkin rehberlik ve destek
hizmetleri saglanarak sigaraya baslama orani disuru-
lebilir. Ozellikle sigara birakmaya tesvik etmek amacli
halen uygulanmakta olan ancak etkin olmadigi dusu-
nulen kamu spotlarinin da tekrardan gézden gegiril-
mesi gerekmektedir.
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Oz

Amac

Bu calismanin amaci infrarenal periferik arter hastali-
ginin degerlendiriimesinde klinik muayene, BT Anjiog-
rafi ve DSA bulgularinin karsilastiriimasidir.

Gerec ve Yontem

Bu calisma Ocak 2013-Subat 2014 tarihleri arasinda,
Suleyman Demirel Universitesi Tip Fakiiltesi Kalp ve
Damar Cerrahisi Anabilim Dalinda retrospektif olarak
gerceklestirildi. Calismaya yaslari 41-93 (ortalama
yas; 63,83+12,75) arasinda degisen, alt ekstremite ar-
teriyel semptomlari olan 49 hasta (7 kadin, 42 erkek)
dahil edildi. Hastalara Digital Subtraction Anjiografi ve
128 multidedektorlti BT anjiyografi ile alt ekstremite
anjiyogramlari ¢ekildi ve bu iki yontem karsilastirildi.

Bulgular

BT anjiyografi ve DSA sonuclarinda periferik arter
hastaliginin alt ekstremitede degerlendirilmesi agisin-
dan istatistiksel olarak anlamli bir fark bulunmadi (p
0.05). DSA ve BT anjiografi goruntilerinde belirlenen
darhk yuzdesi ile AB indeks ve kladikasyo dl¢timleri
arasinda negatif yonde anlamli korelasyon saptandi.

Sonug

Periferik arter hastaliginin alt ekstremitede degerlen-
dirilmesinde BT angiografi, DSA'ya alternatif bir go-
rintileme yontemi olarak dustnulebilir.

Anahtar Kelimeler: Bacak kol indeksi, Bilgisayarli
tomografi anjiyografi, Digital Substrakt Anjiografi, in-
frarenal periferik arteriyel hastalik, Kladikasyo inter-
mittant

Abstract

Objective

The aim of this study was to compare the findings of
clinical examination, CT angiography and DSA in eva-
luation of infrarenal peripheric arterial disease.

Materials and Methods

This study was conducted in Suleyman Demirel Uni-
versity Faculty of Medicine, Department of Cardiovas-
cular Surgery between January 2013-February 2014.
49 patients (7 female, 42 male) with lower extremity
arterial symptoms between the ages of 41-93 (mean
age; 63,83+12,75) were involved in the study. Lower
extremity angiograms of the patient were performed
by Digital Subtraction Anjiography (DSA ) and 128
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multidedector BT angiography in average and these
two methods were compared.

Results

There was no statistically significant difference betwe-
en BT angiography and DSA in evaluation of infrare-
nal peripheric arterial disease (p 0.05). AB index and
claudicasio measurements demonstrated significantly
negative correlation with the stenosis percentage in
BT angiography and DSA evaluation results

Giris

infrarenal periferik arter hastaliyi en sik ateroskleroz
sonucu gelisir. Diger en sik nedenler tromboanijitis
obliterans, vaskulitler, travma ve popliteal entrapment
sendromudur (1). Semptomatik hastalarda siklikla ilk
semptom intermittant kladikasyo olarak ortaya cikar.
Periferik arter hastaliginin yayginligi 60 yas alti hasta-
larda % 3-7 iken, 65 yas usti kadinlarda %17, erkek-
lerde %20 olarak bildiriimektedir (2).

Periferik arter hastaligi tanisi; anamnez, fizik mua-
yene bulgulari, egzersiz testleri, ankle-brakial sistolik
kan basinci indeks (ABI) 6lcimi yani sira noninvaziv
ve invaziv gorintuleme yontemleri ile konulmaktadir.

Digital substraction anjiografi (DSA) aortailiak ve alt
ekstremite arterlerinin degerlendiriimesinde refrans
standart tetkik olarak kabul edilmektedir. Periferik
arter hastaliklarinda aortadan ayaga kadar olan tim
arteryel segmentleri yiiksek sensitivite ve spesivite ile
gosterebilir(3). DSA endikasyonlari tani, preoperatif
degerlendirme ve tedavidir (4). Bu yéntem cerrahi te-
davi icin yeterli anatomik detayi saglar. Bununla birlik-
te invaziv, pahali, hasta icin rahatsizlik verici ve komp-
likasyon riski olan bir yéntemdir. Yapilan calismalarda
kateterizasyon yerinde kanama, pseudoanevrizma,
diseksiyon, enfeksiyon, trombozis, arteriovendz fistl
gibi komplikasyon oranlari %1 olarak rapor edilmekte-
dir. Bu komplikasyonlar cerrahi islem gerektirebilir ve
hastanede kalis suresini uzatabilir (5,6).

Bilgisayarli tomografik (BT) anjiografinin noninvaziv
olmasi, sadece intraventz kontrast madde gerek-
tirmesi, DSA'ya kiyasla daha ucuz, hasta agisindan
daha konforlu, verilen kontrast madde ve radyasyon
dozunun DSAya kiyasla daha az olmasi yontemin
avantajlaridir (7,8). Son zamanlarda gelistirilen mul-
tidedektdr BT anjiografi cihazlari ince kolimasyon,
yuksek z-aksis rezoliisyonu ve genis alanda hizli
tarama siresi ile DSAya alternatif olusturmaktadir
(5,6,9). 16 dedektorlt BT anjiografide arteryel stenoz
tanisinda sensitivitenin %95'in Gzerinde oldugu, spe-
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Conclusion

BT angiography can be thougt as an alternative ima-
ging method of DSA in evaluation of infrarenal perip-
heric arterial disease of lower extremity.

Keywords: Ankle Brakial Indeks, Computed Tomog-
raphy Anjiography, Digital Subtraction Anjiography,
Infrarenal PeriphericArterial Disease, Claudicasio In-
termittens

sivitenin ise kesit kalinihgi azaldik¢a arttigi belirlen-
mistir (10).

Bu ¢alismamizda; infrarenal periferik arter hastaligin-
da 128 multidedektorlu BT anjiografi ile DSA uyumlari-
nin degerlendirilmesi, ABI ve intermittant kladikasyon
ile korelasyonlarinin karsilastiriimasi amaglanmistir.

Gerecg ve Yontem

Bu calisma Siileyman Demirel Universitesi etik kuru-
lu tarafindan onaylanmis ve protokol 1975 Helsinki
deklerasyonu etik 6nerilerine uyumlu hale getirilmistir.
Ocak 2013 — Subat 2014 tarihleri arasinda Stleyman
Demirel Universitesi Tip Fakiiltesi Kalp ve Damar
Cerrahisi klinigine ekstremite arteryel hastalik semp-
tomlari ile basvuran hastalarin sonuclari retrospektif
olarak degerlendirildi. Calismaya aterosklerotik oklu-
ziv alt ekstremite periferik arter hastaligi saptanan 41
ve 93 yas araliinda ortalama yaslarn (63,83+12,75)
olan 42 erkek, 7 kadin toplam 49 hasta dahil edildi.
Akut alt ekstremite iskemisi olup acil girisim ve tedavi
gerektiren hastalar ¢alisma digi birakildi. Tim hasta-
lara sag/sol ABI dl¢ciimu, kladikasyo mesafeleri, ¢cekil-
mis olan DSA ve BT anjiografi islemleri incelemeleri
yapildi.

DSA Parametreleri

Anjiografi islemleri Shimadzu Bransist Safire cihazin-
da digital subtraction teknigi ile gerceklestirildi. Perki-
tan katetrizasyon icin dncelikle sag femoral arter ter-
cih edildi (n=39). Sag femoral arter nabzi zayif olan
veya alinamayan hastalarda sol femoral arter yolu ile
girisim yapildi(n=10). islemlerde ortalama 90 ml (80-
100 ml), diltie edilmemis Omnipaque 350 (iohexol 350
GE Healtcare, Milwaukee, WI, USA) kontrast madde
kullanildi. Seldinger yontemi ile 5-French pigtail ka-
teter distal abdominal aortaya yerlestirilerek tim has-
talarda distal abdominal aort, iliak, femoral, popliteal
ve distal arterler anteroposterior olarak gérintilendi.

BT Anjiyografi
BT Anjiyografi incelemeleri 128 dedektérli BT (De-



finition AS, Siemens Medical Solution, Forchheim,
Germany) cihazi ile gegeklestirildi. Skenogram alin-
diktan sonra, L3 vertebradan ayak bilegine kadar olan
tarama alani belirlendi. inceleme 120 kV, 250 mA, X
ISIinI parametreleri ve 53 pitch ile yapildi. Tarama ala-
ni belirlendikten sonra hastaya antekubital ven yolu
ile 18-20 G intravendz kateterden, yaklasik 6nce 20
cc serum fizyolojik, daha sonra 100 cc noniyonik kont-
rast madde Ultravist 370 (iopromide, Bayer Schering
Helatcare, Berlin, Germany) veya Omnipaque 350
(iohexol 350 GE Healtcare, Milwaukee, WI, USA) 3,5-
4 cc/sn hizla verildi. Tetkik otomatik trigerring sistem
yontemi ile yapildi. Bu yéntemde otomatik sistemin
kirsoru L3 vertebra seviyesindeki abdominal aortaya
yerlestirilerek, tetikleme degeri 180 HU olarak belir-
lendi. Dolasim problemi ve kalp yetmezligi olmayan
olgularda, intravendz kontrast madde uygulamasi
sonrasinda, L3 vertebra seviyesindeki abdominal aor-
tada kontrast madde dansitesi, belirledigimiz 180 HU
dansiteye ulastiginda, 7 sn gecikme suresi ile gekim
yapildi. Kalp yetmezligi ve dolasim problemi olan has-
talarda ise, dolasim zamani hesaplanarak inceleme
yapildi. Bunun i¢in, yaklasik 10’ar cc. kontrast madde
iki kez bolus seklinde verilerek, kontrast maddenin L3
vertebra seviyesindeki abdominal aortaya ve popliteal
artere ulasma sureleri belirlendi. Bu sureler baz alindi
ve kontrast maddenin kruris arterleri ve distale gecis
suresi hesaplanarak, toplam tarama suresi belirlendi.
Elde edilen goruntuler, 0.5 mm kalnhgdinda aksiyel
plan gdruntdleri idi. Bu goruntiler ayri bir is istasyo-
nunda maksimum intensite projeksiyon (MiP) ve vo-
lume render (VR) teknikler ile rekonstrikte edilerek
incelendi. Hastalarin tarama stiresi yaklasik 25-35 sn,
toplam inceleme slresi 10 dakika, rekonstriiksiyon
suresi ise yaklasik 15 dakika kadar strdd. Goéruntuler
ayri bir is istasyonunda proses edildi. Kemik yapilar
manuel olarak yada otomatik olarak segmente edile-
rek alt ekstremite BT anjiyografi imajlari elde edildi.

Goriuntiilerin Degerlendirilmesi

BT anjiografi goruntileri bir radyolog, DSA goruntileri
bir kalp damar cerrahi tarafindan degerlendirildi. Aras-
tirmacilar birbirlerinden habersizdi. Degerlendirilen
vaskuler yapilar 21 segmente ayrildi(distal abdominal
aorta, sag ve sol ana iliak arterler, yiizeyel femoral
arterlerin distal ve proksimal segmentleri, popliteal
arterler, tibioperoneal trunkuslar ve distal uzanimlari
olan anterior tibial , posterior tibial arter ve perone-
al arterlerin proksimal ve distal segmentleri). Arteryel
segmentlerin sematik gorinimu sekil 1'de verilmigtir.
Segmentlere ayrilan arteryel yapilardaki darliklar Gra-
de-1: normal, Grade-2: <%50 darlik, Grade-3: %50-
70 darhk, Grade-4:> %70 darlk ve Grade-5: total ok-
[lzyon olarak siniflandiriidi.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Sekil 1
Calismada incelemeye alinan arteriyel segmentlerin sema-
tik géranimu

ABI ve Kladikasyo Olgiimleri

Yatar pozisyonda her iki Ust ekstremiteden braikal ar-
ter sistlk basinglari tansiyon aleti ile 6l¢uldu, her iki alt
ekstremitede ise hem dorsalis pedis hem de posterior
tibial arterden 8 MHz vaskdler el doppleri ile sistolik
basing dlgimleri yapildi. ABI dlgimiinde yiksek olan
brakial arter sistolik basni¢ degeri, yiksek olan dorsa-
lis pedis veya posterior tibial arter sistolik basincina
oranlandi. ABI > 0.9 normal, 0,7-0.9 hafif, 0.5-0.7 orta,
<0.5 ciddi oalrak siniflandirildi.

Kladikasyo olctiimlerimde 400metre ve Uzerinde yuru-
me mesafesi asemptomatik, 200-400 metre hafif, 50-
200 metre orta, <50 metre ciddi olarak siniflandiriidi.

istatistiksel Analiz

istatistiksel analiz Windows icin Statistical Package
for the Social Sciences 20.0( SPSS, Chicago, llhino-
is, USA) kullanilarak yapildi. BT anjiografi ve DSA tet-
kikleri arasindaki uyumun degerlendiriimesinde Co-
hen’s kappa, K, testi kullanildi. Bu testte segmentlere
ayirdigimiz her bir arteryel yapi icin DSA ve BT anji-
ografide saptanan darlik dereceleri arasindaki uyum
degerlendirildi. k 0 ve 0.2 arasinda ise uyumluluk yok,
K 0.2 ve 0.4 arasinda ise zayif dizeyde uyumluluk,
K 0.4 ve 0.6 arasinda ise orta dizeyde uyumluluk,
0.6 ve 0.8 arasinda ise ¢ok iyi dizeyde uyumluluk, K
0.8 ve 1 arasinda ise mukemmel derecede uyum-
luluk olarak degerlendirildi. Ayrica DSA gold standart
kabul edilerek siniflandirilan 21 arteryel segmentten
her segment i¢in saptanan darlik dereceleri g6z 6nu-
ne alinarak capraz tablolar olusturuldu. Bu tablolarda
DSA ve BT anjiografinin uyumu her segment i¢in kap-
pa yontemi ile degerlendirildi.. yine darlik diizeyleri
grade-3, grade-4 ve grade-4 olan segmentler tek bir
grade altinda toplanarak >%50 darliklarda ve okliiz-
yonlarda DSA ve BT anjiografinin uyumu hesaplandi.
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DSA ve BT anjiografi gérintilerinin darlik oranlarinda
ABI ve kladikasyo iliskisinde korelasyon testi kullanildi.

Bulgular

Yaptigimiz calismada darlik derecelerine gére sapta-
nan segment sayilari tablo 1’ de verilmistir.

Saptanan segment sayilari ve darlik oranlari Gizerin-
den DSA ve BT anjiografi arasindaki uyum igin yapi-
lan kappa testi sonuglari tablo 2'de verilistir. Kappa
testi sonuclarina gore en ylksek derecede uyum dis-
tal abdominal aorta segmentinde saptandi. Sirasiyla
distal abdominal aorta, ana iliak arterler, ylzeyel fe-
moral arter distal ve proksimal segmetleri ve popliteal
arter segmentleri icin mikemmel derecede uyumluluk
saptandi (Resim 1,2). Tibialis anterior proksimal ve
distal segmentleri, tibialis posterior proksimal ve distal
segmentleri ile peroneal arter proksimal segmentle-
ri rasinda cok iyi uyumluluk saptandi. Peroneal arter

DSA ve BT Anjiografi Tetkiklerinin Infrarenal
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distal segmetleri icin orta diizeyde uyumluluk saptan-
di. Kappa testi analiz sonuclarina gére DSAve BT an-
jiografi arasinda uyumsuz segment yoktu.

Yine >%50 darliklar ve oklizyonlarin saptanmasinda
DSA ve BT anjiografi arasindaki uyum kappa testi ile
degerlendirildi. Diz Ustli segmentlerde uyum kappa
analizinde ¢ok iyi sonug verirken diz alti segmetler-
de uyumlulugun azaldigi gbzlendi (tablo 3, Resim 3).
BT anjiografide okllide olarak izlenen 83 arteryel seg-
ment DSA da acik olarak saptandi, DSA'da oklude iz-
lenen 2 segment BT anjiografide acik olarak gorulda.
Bu uyumsuzluk 6zellikle tibioperoneal trunkuslarda ve
krural arterlerde belirgindi.

DSA ve BT anjiografi goruntulerindeki darlik oranla-
ri ve miktarlari ile kladikasyo i¢in p<0.01 ve ABI i¢in
p<0.01 diizeyinde negatif yonde bir korelasyon sap-
tandi. Yani darlik oranlari arttikca ABI ve ylrime me-
safeleri azalmakta idi.

Tablo 1 DSA ve BT anjiyografide grade’lerine gore ayrilan segment sayisi

Gradel Grade2 Grade3 Grade4 Grade5
DSA 798 23 20 8 180
BTA 739 12 19 8 251

Tablo 2 Arteriyel segmentlere gére DSA ve BT anjiyografi arasindaki uyumun degerlendirilmesinde
Kappa analizinin sonugclari.

Kappa Analizi Sonuclari
Distal abdominal aorta 1.000
Ana iliak arter 0.829
Yuzeyel femoral arter proksimal 0.864
Yuzeyel femoral arter distal 0.880
Popliteal arter 0.923
Anterior tibial arter proksimal 0.678
Anterior tibial arter distal 0.704
Posterior tibial arter proksimal 0.665
Posterior tibial arter distal 0.719
Peroneal arter proksimal 0.613
Peroneal arter distal 0.571
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%50 uzerindeki darlklarda ve oklizyonlarda DSA ve BT anjiyografi arasindaki uyumun
Tablo 3 9 o - L
degerlendiriimesinde Kappa analizi sonuclari

Kappa Analizi Sonuclari
Distal abdominal aorta 1,000
Ana iliak arter 0.865
Yuzeyel femoral arter proksimal 0.972
Yizeyel femoral arter distal 0.900
Popliteal arter 1.000
Anterior tibial arter proksimal 0.656
Anterior tibial arter distal 0.656
Posterior tibial arter proksimal 0.665
Posterior tibial arter distal 0.694
Peroneal arter proksimal 0.614
Peroneal arter distal 0.535

Resim 1 Resim 2

Periferik arter hastaligi olan 62 yasindaki hasta A: BT anjiog- Periferik arter hastaligi olan 58 yasindaki hasta
rafi gérintusunde her iki taraf femoral arterde yaygin darliklar A: BT anjiografida ana iliak arter total oklide go-
mevcut. Ok ile gosterilen yerde %100 darlik mevcut.Kollate- rinimde.

ral ile dolum olmaktadir. B: Ayni hastanin DSA goéruntiisiinde B: DSA goruntusiinde ise ana iliak arter total oklu-
her iki taraf femoral arterde yaygin darliklar mevcut. Ok ile de goriinimde.

gosterilen yerde % 90 Uzerinde bir darlik izlenmektedir.

Resim 3

A:Her iki taraf trifikasyondan sonra distale akim net bir sekilde
izlenememektedir.

B:Ayni hastanin DSA gdérintisinde trifikasyon sonrasi akim
net bir bicimde degerlendirildi.
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Tartisma

Periferik arter hastaliindan suphelenildiginde has-
tadan alinan hikaye, yapilan fizik muayene, egzersiz
testleri ve ABI odlciimleri hastaligin siddeti hakkinda
bilgi verebilir. Ancak tim bunlar tedavi kararinin veril-
mesinde yeterince givenli degildir. Tedavi karari igin
lezyonun lokalizasyonu ve boyutunun yani sira revas-
kularizasyon proseduri icin tim vaskiler ajac yapi-
sinin bilinmesi gerekmektedir. Bu asamada gorunti-
leme yontemleri tedavinin ve hastanin sonraki yasam
kalitesinin belirlenmesinde yol gostericidir(5,10).

Albrecht ve arkadaslarinin, 2007 yilinda DSA gold
standart kabul ederek 16 dedektorli BT anjiografi
ile yaptiklari, bizim calismamiza benzer bir calisma-
da DSA ve BT anijio arasindaki uyumu kappa testi ile
degerlendirmislerdir. Tim darlik seviyeleri icin k: 0.64-
0.75, >%50 darliklar icin ise k:0.86-0.90 olarak bulun-
mustur(11). 2004 yilinda Catalano ve arkadaslarinin
yaptiklari benzer bir calismada popliteal arter ve prok-
simali i¢in k:0.61-1.00 arasinda saptanmistir(12). Yine
Willman ve arkadaslarinin 2005 yilinda yaptiklari ¢a-
ismada tim darlik diizeyleri i¢in k:0.72 iken bu deger
>0%50 darliklar icin 0.9 olarak bulunmustur(5). Mishra
ve arkadaslarinin son dénemlerde yaptigi calismada
da DSA ve BT anjio arasinda yuksek dizeyde uyum
saptamislardir (9). Al-rudaini ve arkadaslarinin 2019
yilinda yayinlanan kritik bacak iskemisi olan hastalar-
da yapmis olduklari calismada da diz Ustl seviyeler
icin mikemmel, diz alti seviyeler i¢in ¢ok iyi derecede
uyumluluk saptanmistir (13). Bizim ¢alismamizda da
kappa degeri tum darlik seviyeleri i¢cin ve >%50 dar-
liklar icin ayri ayri hesaplandi. Tum darlik seviyeleri
icin iki tetkik arasindaki uyum popliteal arter proksimal
segmentleri icin mukkemmel diizeyde uyumluluk gos-
terdi (k:0.80-0.91). Diz alti segmentler icin uyumluluk
dizeyleri ¢cok iyi dizeyde uyumluluktan orta diizeyde
uyumluluga kadar genis bir spektrum goésterdi. En di-
stk uyum ise peroneal arter distal segmentinde idi.
Bu bulgular literattirdeki bulgular ile korelasyon gos-
termektedir.

Calismamizda >%50 darliklarda ve total oklizyonlar-
da poplietal arter ve proksimal kesiminde miukemmel
diizeyde uyum elde edilirken, distal segmentlerde orta
dizeyde uyum oldugu gozlendi. Ayni sekilde Martin
ve arkadaslarinin 2003 yilinda yaptiklari galisma-
da en diusuk kappa degerleri trifurkasyon distalinde
saptanmistir(6). Pangeni ve arkadaslari 2016 yilinda
arteryel stenozu olan hastalarda yaptiklarl ¢alisma-
da aortik ve diz Ustl femoropopliteal seviyede DSA
ve BT anjografi sonugclari arasinda anlamli fark sap-
tamamislardir, ancak diz alti arteryel segmentlerde
DSA'nin BT anjiografiye tstiin oldugunu bildirmislerdir
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(14). Bu sonug trifurkasyon ve distalinin anatomisinin
varyasyonlarinin ¢cok olmasi ve degerlendirme fark-
hliklarina yol agmasinin yani sira, her iki tetkikte de
kiclik caplh arterlerin degerlendiriimesinin zor olmasi,
damar duvarindaki kalsifikasyonlarin BT anjiografide
artefakt olusturarak degerlendirmeyi engellemesi, BT
anjiogarfinin rekonstruksiyon asamasindaki hatalar-
dan kaynaklaniyor olabilir.

Martin ve arkadaslarinin yaptigl calismada DSA da
patent olarak izlenen 28 segment BT anjiografide
okliide olarak saptandi(6). Benzer sekilde bizim ¢a-
hsmamizda da bu sayi 83 idi. Bunun nedeni dolasim
problemi olan hastalardaki arteryel kontrastlanma ye-
tersizligi, kruris arterlerindeki ciddi kalsifikasyonlar ve
rekonstruksiyon asamasindaki teknik hatalar olarak
disinuldu. Martin ve arkadaslarinin ¢calismasinda BT
anjiografide patent olarak izlenen 26 segmentin DSA
da oklude oldugu gorildii(6). Bizim ¢calismamizda bu
sayI 2 idi. Bu duruma okliizyon distalindeki damarlarin
yeterli kontrast madde dolumu gbéstermemesi ve kru-
ris distalindeki ciddi kalsifikasyonlarin yanhs negatif
degerlendirmeye neden olmasi disindldu.

Calismamizin bazi limitasyonlari mevcuttu. Bazi has-
talardaki DSA ve BT anjio arasindaki sire uzundu.
Bu sire icerisinde yeni arteryel lezyonlar gelismis
olabilir. ikinci limitasyon DSA imajlarinin anteropos-
tero alinmasidir. Bu durum 6n veya arkada yerlesen
bazi lezyonlarin gézden kagmasina ve calismanin
sonuclarinda degisiklige neden olabilir. Bir diger limi-
tasyon sebebi ise BT anjiografinin rekonstruksiyonu
esnasinda bazi hastalarda kemik yapilar otomatik
segmentasyon yontemi ile segmente edilmesi. Bu
islem esnasinda 0zellikle kruris bdlgesindeki arteryel
segmetlerin hatall olarak ¢ikarilmis ve oklide olarak
degerlendirilmis olabilir. Son limitasyon nedeni ile
calismamizdaki hasta poplulasyonunun yasli ve do-
lasim problemlerinin olmasidir. Hem Bt anjiografide
hem DSA'da bu hastalarda dolasim problemi nedeni
ile distal arteryel segmetlerde, arterler patent olma-
sina ragmen her iki tetkikten birinde, yeterli kontrast
opasifikasyonu saglanamamasina bagli olarak oklide
degerlendirilmis olabilir. Bu limitasyonlar calismami-
zin sonuglarini etkilemis olabilir.

Hastalarin kadikasyo ve ABI dlgimleri DSA ve BT an-
jiografideki darliklar ile korelasyon gostermektedir. Bu
anlamda kaldikasyo ve ABI dlgimleri de periferik arter
hastaligi tanisini koymada ve takibinde énemlidir.

Sonug¢

Ekstremitenin periferik arter hastaliklari ileri yaslardaki
poplulasyonda sik olarak izlenen ve hastanin yasam



kalitesini disuren bir durumdur. Biz ¢calismamizda pe-
riferik arter hastaliginin tanisinda kullanilan 128 de-
dektorli BT anjiografinin etkinligini ve kullanilabilirligini
arastirdik. Ozellikle popliteal arter ve proksimalinde
yuksek dogruluk ve etkinlik oranlarina sahip, dogru
kullanildigi taktirde popliteal arter distalinde de basaril
sonuclar veren 128 dedektorli BT anjiografi yontemi,
alt ekstremite periferik arter hastaliklarinin tanisinda,
DSAya kiyasla noninvaziv, ucuz, hasta acgisindan kon-
forlu, islem suresi kisa ve radyasyon dozu daha az ol-
masi nedeni ile DSA'ya bir alternatif olusturabilir.

Kaynaklar

1. Duran E. Kalp ve Damar Cerrahisi. Cilt 1: Edirne:Capa Tip Ki-
tapevi: 2004

2. Welten GM, Schouten O, Chonchol M, Hoeks SE, Bax JJ, Van
Domburg RT, et al. Prognosis of patients with peripheral arterial
disease. J Cardiovasc Surg (Torino)2009;50:109-21

3. Gates J, Hartnell G. Optimized diagnostic angiography in high
risk patients with severe peripheral vascular disease. RadioG-
raphics 2000;20:121-33

4. Weissleder R, Wittenberg J, Harisinghani M. Primer of Diag-
nostic Imaging 5th Edition: Elsevier 2011;700- 2

5. Willmann J, Baumert B, Schertler T, Wildermuth S, Pfammat-
ter T, Verdun F, et al. Aortoiliac and lower extremiy arteries
assessed with 16-dedektor row CT angiography: prospective
comparison with digital subtraction angiography. Radiology
2005;236:1083-93

6. Martin M, Tay K, Flak B, Fry P, Doyle D, Taylor D, et al. Mul-
tidetector CT angiography of the aortoiliak system and lower
extremities; A prospective comparison with digital subtraction
angiography. AJR 2003;180:1085-91

7. LiuJ, Merton D, Mitchell D, Needleman L, Kurtz A, Goldberg B.
Color Doppler imaging of the iliofemoral region. RadioGraphics
1990;10:403-12

8. Adriaensen M, Kock M, Stijnen T, Sambeek M, Urk H, Patt-
ynama P, et al. Peripheral arterial disease; Therapeutic con-
fidence of CT versus digital substraction angiography and
effects on additional imaging recommendations. Radiology
2004,;233:385-91

9. AMishra, N Jain, A Bhagwat. CT angiography of peripheral ar-
terial disease by 256-slice scanner: accuracy, advantages and
disadvantages compared to digital subtraction angiography.
Vascular and Endovascular Surgery 2017;51(5):247-54

10. Schertler T, Wildermuth S, Alkadhi H, Marincek B, Boehm T.
Sixteen-dedector row CT angiography for lower leg arteri-
al occlusive disease; Analysis of section width. Radiology
2005;237:649-56

11. Raptopoulos V, Rosen M, Kent K, Kuestner L, Sheiman R, Pe-
arlman J. Sequential helical CT angiography of aortoiliac dise-
ase. AJR 1996;166:1347-54

12. Catalano C, Fraioli F, Laghi A, Napoli A, Bezzi M, Pediconi F,
et al. infrarenal aortic and lower extremity arterial disease; Di-
agnostic performance of multidedector row CT angiography.
Radiology 2004;231:555-63

13. HEA Al-rudaini, P Han, H Liang. Comparison between compu-
ted tomography angiography and digital subtraction angiog-
raphy in critical lower limb ischemia. Current Medical Imaging
2019;15(5):496-503

14. R Pangeri, P Han, F Pan, LP Lamsal, Z Zhang, J Yu, et al.
Assessment of occlusive disease of lower extremity arteries on
the basis of anatomic region: Value of 128-slice multidetector
CT angiography in comparison with digital subtraction angiog-
raphy. JCMS Nepal 2016;12(4):179-86

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

219






OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg P> 2021:28(2):221-227 doi: 10.17343/sdutfd.789263

ANTERIOR SERVIKAL DiSKEKTOMi VE
FUZYON UYGULANAN HASTALARDA
KEMiIK MiNERAL YOGUNLUGUNUN FUZYON

VE FIKSASYON UZERINE ETKiSi

IN PATIENTS UNDERGOING ANTERIOR CERVICAL DISCECTOMY AND FUSION
EFFECT OF BONE MINERAL DENSITY ON FUSION AND FIXATION

Zafer SEN', Serkan ERKAN?

! Saghk Bilimleri Universitesi Konya Egitim ve Arastirma Hastanesi, Ortopedi ve Travmatoloji ABD
2 Celal Bayar Universitesi, Tip Fakultesi, Ortopedi ve Travmatoloji ABD

Cite this article as: Sen Z, Erkan S. In Patients Undergoing Anterior Cervical Discectomy and Fusion Effect of Bone Mineral
Density on Fusion and Fixation. Med J SDU 2021; 28(2): 221-227.

Oz

Amag

Bu calismanin amaci, anterior servikal diskektomi ve
fuzyon uyguladigimiz hastalarin radyolojik ve klinik
sonugclarini karsilastirmak ve fiizyon olusumu ile ke-
mik mineral yogunlugu arasindaki iliskiyi saptamaktir.

Gerec ve Yontem

Calismaya, Celal Bayar Universitesi Tip Fakiltesi
Hastanesi Ortopedi ve Travmatoloji kliniginde servikal
dejeneratif disk hastali§i ve servikal spondiloz tanilari
ile basvuran toplam 23 hasta dabhil edildi. Olgular en
az 3 ay slreyle tibbi tedaviye yanit vermeyen anterior
diskektomi ve flizyon uygulanan hastalardan olustu.
Hastalarin operasyon 6ncesi ve sonrasi servikal bila-
teral grafileri alinarak, 1-3-6. ve 12. ay sonunda kemik
mineral yogunlugu, VAS skor degerleri, Boyun Engel-
lilik indeksi, Ishihara indeksi ve SF-36 degerlendirme
sonuglari belirlenerek karsilastiriidi.

Bulgular
Calismada kaynama orani %95,6 bulundu 3. ayda
sigara icmeyen grupta kaynama orani %45, 6.ayda

%65, 12. ayda %100’e ulasildi. Sigara icen grupta
3.ayda kaynama orani %35, 6. ayda %55, 12. ayda
ise % 85 bulundu. Ishihara indeksi degerlerindeki
degisim ile hastalarin yasam standardi ve fonksiyo-
nel sonuclar arasinda istatistiksel olarak anlamli iliski
g6zlendi. Hastalarda fonksiyonel sonuglar ile servikal
indeks kiyaslanarak, servikal indeksin anlamli bir se-
kilde duzeltiimesi ile fonksiyonel sonuclarda anlaml
bir iyilesme izlendi.

Sonug

Gunimuzde orta hat yerlesimli servikal disk hernile-
rinde en uygun girisim anterior yaklasimdir. Flizyon-
lu ya da flizyonsuz yapilabilecek bu girisim hastanin
stabilite sorununa gore karar verilecek bir durumdur.
Otogreft, allogreft, kafes ya da plak-vida uygulama
sonuglari, uzun dénem takiplerde sonuclarin karsilas-
tirmasini gerekli kilmaktadir. Radyolojik incelemeler-
de servikal omurganin sagital plandaki egiminde diz-
lesme veya kifotik deformite varsa posterior girisim
ile yer yer fizyon olmus spondilotik omurgada sagital
deformiteyi diizeltmenin gii¢ olmasi, mevcut olan ki-
fotik deformiteyi artirmasi nedeniyle posterior servikal
dekompresyon uygulanamaz hale gelmektedir.
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Anahtar Kelimeler: Anterior servikal diskektomi, fiiz-
yon, kemik mineral yogunlugu, Ishihara indeksi

Abstract

Objective

The aim of this study is to compare the radiological
and clinical results of patients who underwent anterior
cervical discectomy and fusion, and to determine the
relationship between fusion formation and bone mi-
neral density.

Materials and Methods

A total of 23 patients, who were admitted to the study
with a diagnosis of cervical degenerative disc disea-
se and cervical spondylosis at a Faculty of Medicine
Orthopedics and Traumatology clinic, were included
in the study. The cases consisted of patients who un-
derwent anterior discectomy and fusion, and did not
respond to medical treatment for at least 3 months.
Cervical bilateral radiographs of patients were taken
before and after the operation and bone mineral den-
sity, VAS score values, Neck Disability Index, Ishihara
index and SF-36 evaluation results were compared at
the end of the 1st, 3rd, 6th and 12th months.

Results

In the study, the joining rate was found to be 95.6%.
In the non-smoking group at the end of the 3rd month,
the joining success was reached to 45%, 65% at

Giris

Dejeneratif servikal disk hastaligi ve spondilozis, eris-
kinlerde sik gorilen ancak fizyopatolojisi henliz tam
olarak acikliga kavusturulamamis bir hastalik grubu-
dur (1, 2). Saglikli bir omurganin gorevi, omurilik ve il-
gili sinir yapilari korumak, viicudumuzun dik postirde
kalmasini ve her yonde hareketimizi saglamaktir (3).
Birbirine intervertebral diskler ve faset eklemleri ile
baglanan ve paravertebral muskiloligamenttz yapilar
ile desteklenen omur cisimlerinden olusan omurga,
vicudun dik durmasini saglayacak ve vicut agirhgini
tasiyacak kadar kati, her yonde belirli hareketlere izin
verecek kadar hareketli bir yapiya sahiptir (4). YUk
tasima, hareketi saglama ve hareketi kisitlama gibi
birbiri ile celisen énemli gérevleri olan omurganin, bu
karmasik yapisi yasam siirecinde saghkli bir sekilde
korunamamaktadir (5). Dogal yaslanma sureci ile
baslayan dejeneratif degisikler, omurganin bazi fonk-
siyonlarini saglikli olarak yapmasini engellemekte ve
cesitli hastaliklara yol agcmaktadir (6).
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the 6th month, and 100% at the 12th month. In the
smoker group, the joining success at the 3rd month
was 35%, 55% at the 6th month and 85% at the 12th
month. A statistically significant relationship was ob-
served between the changes in the Ishihara index
values and the standard of living of patients and fun-
ctional results. The functional results were compared
with the cervical index, and a significant improvement
was observed in the functional results with a signifi-
cant correction of the cervical index.

Conclusion

Nowadays, the most suitable intervention is consi-
dered to be the anterior approach in midline cervical
disc hernias. This intervention, which can be perfor-
med with or without fusion, is a situation to be decided
according to the patient's stability problem. It can be
concluded that autograft, allograft, cage or plate-sc-
rew application results require comparison of results
in long-term follow-up. Moreover, in radiological exa-
minations, if there is a flattening or kyphotic deformity
in the inclination of the cervical spine in the sagittal
plane, it is difficult to correct the sagittal deformity in
the spondylotic spine, which has been fused in pla-
ces with posterior intervention, and it increases the
existing kyphotic deformity, making posterior cervical
decompression impossible.

Keywords: Anterior cervical discectomy, fusion, bone
mineral density, Ishihara index

Klinik goézlemler, 6zellikle son zamanlarda flizyon
yapilan segmentin altinda veya ustiinde ortaya ¢lI-
kan, yeni dejeneratif siirecler Gizerine yogunlasmistir.
Fuzyon seviyesinin alt veya st segmentinde ortaya
cikan dejeneratif sire¢ "komsu segment hastaligi”
olarak isimlendirilmis, flizyon sonrasi intersegmental
hareketin ortadan kalkmasi ile alt ve st segmentlerde
artmis olabilecek yuk, komsu segment dejenerasyo-
nunun patogenezinde sorumlu tutulmustur (7). Ser-
vikal dejeneratif disk hastaliginin cerrahi tedavisinde
anterior servikal diskektomi ve flizyon yaygin olarak
uygulanmaktadir. Cerrahi esnasinda disk mesafesi-
ne konulan kafesler iclerine yerlestirilen otogreft ve
allogreftler biyomekanik destek saglayarak flizyon
olusumuna yardimci olmaktadir (8). Plak uygulamasi-
nin fiizyon oranlarini arttirdigi bildirilmistir. Flizyonun
saglanmasi, bu cerrahinin birincil amacidir. Bu cerrahi
yontemin diger yararlari; servikal foraminal yiksekli-
gin ve fizyolojik lordozun saglanmasidir (9). Yapilan
bir calismada, kemik mineral yogunlugunun lomber
bolgede uygulanan pedikdl vidasinin tutunma guci



ile yakindan iliskisi oldugu gosterilmis ve 0.674 gr/cm
altindaki kemik mineral yogunlugu degerlerinin pos-
terior lumbar interbody flizyon uygulanan hastalarda
artmis kaynamama oranlarina neden oldugu belirtil-
mistir (9).

Bu calismanin amaci, anterior servikal diskektomi ve
fuzyon uyguladigimiz hastalarin radyolojik ve klinik
sonugclarini karsilastirmak ve flizyon olusumu ile ke-
mik mineral yogunlugu arasindaki iliskiyi saptamaktir.

Gerec ve Yontem

Calisma Kriterleri

Calismaya, Celal Bayar Universitesi Tip Fakiltesi
Hastanesi Ortopedi ve Travmatoloji kliniginde servikal
dejeneratif disk hastaligi ve servikal spondiloz tanilari
ile basvuran toplam 23 hasta dabhil edildi. Olgular en
az 3 ay sureyle tibbi tedaviye yanit vermeyen ante-
rior diskektomi ve flizyon uygulanan hastalardi. Cok
seviyeli servikal stenoz, 3 seviyeli disk kompresyonu,
diffliz ve yaygin artroz, ileri myelopati, travmatik herni-
asyon, 6nceden servikal yakinmalari nedeniyle cerra-
hi uygulanan ve genel tibbi durumu ko6t olan hastalar
calisma disi birakildi.

Etik onay (Celal Bayar Universitesi Tip Fakiiltesi Bi-
limsel Arastirmalar Etik Kurulu, Tarih: 19/05/2011,
Sayi: 151) alindiktan tim olgulara galisma hakkinda
genel bilgi verilerek yazili bilgilendirilmis imzalanmis
onam formu alindi. Ameliyat 6ncesi hastalarin ayrintili
Oykusu alinarak fizik muayenesi yapilarak kaydedil-
di. Hastalara poliklinige basvurdugunda, servikal 6n
arka, fleksiyonda ve ekstansiyonda direk grafileri ce-
kildi.

Beraberinde hastalarin ameliyat 6ncesi kemik mineral
yogunlugu (KMY) 6l¢ildi. Hastalara ameliyat éncesi
Viziiel Analog Skoru (VAS), boyun engellilik indeksi
(BDI), kisa form 36 (SF-36) formu dolduruldu. Hasta-
lara ameliyat sonrasi 2.hafta, 1.ay, 3.ay,6. ve 12.ay da
SF-36 formu. Hastalarin servikal sagital posttir deger-
lendirmesi i¢in Ishihara indeksi kullanildi (10). Ishiha-
ra indeksi ameliyat 6ncesi, ameliyat sonrasi 1-3-6. ve
12. aylarda o6l¢uldu (11-14).

Cerrahi Teknik

Hastalara ameliyat dncesi tek doz sefazolin sodyum
50 mg/kg/guin intra vendz yoldan verildi. Cilt, cilt alti
gecildikten sonra platisma fasyasi cilt kesisine para-
lel olarak insize edildi. Sonra platisma kasi vertikal
olarak disseke edildi. Ekartasyonun ardindan bir en-
jektér ucu ile disk araligina girilerek floroskopi kont-
roli ile seviye kontroli yapildi. Daha sonra servikal
diskektomi uygulandi. intervertebral eklemdeki ve di-
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ger osteofitik yapilara eksizyon uygulandi. Ust ve alt
vertebra korpuslarina Caspar distraktoriine ait civiler
yerlestirildi. Sonrasinda distraksiyon uygulanarak dis-
kektomi uygun sekilde tamamlandi. Fiizyona zemin
hazirlamak icin, end platetlerde kanama olana kadar
kikirdak yapilar kirete edildi. Uygun servikal kafes
boyu belirlendikten sonra yaklasik 1 cm’lik longitudi-
nal insizyon ile anterior iliak kanattan spongioz kemik
otogrefti alindi. Alinan otogreftler daha dnceden be-
lirlenmis olan servikal kafes icine ve disk mesafesine
yerlestirildi. Skopi kontroli yapildi. Daha sonra, servi-
kal kafes uygulanan disk seviyesinin bir alt ve bir Ust
vertebrasini icine alacak sekilde plak-vida sistemi ile
resim 1 de gorlldigu gibi fiksasyon yapildi.

Resim 1
Servikal kafes igerisine otogreftlerin yerlestiriimesi (sag),
Disk araligina servikal kafes ile otogreft yerlestiriimesi (sol)

Kullanilan plaklar statik kilitli plaklar 6zellikte olup bo-
yutlar 25-45 mm arasinda degismekteydi. Kullanilan
kafes otogreft ile doldurulduktan intervertebral alana
yerlestirildi. Kafes yerine takilmadan 6nce uygun boy
icin deneme boylarina sahipti. Bu islemlerden sonra
skopi kontrolt yapildi. Cerrahi saha yaklasik 1000 cc
izotonik ile yikandi. Minivac dren sistemi yerlestirildi.
Katlar usuliine uygun kapatildi. Hastalara servikal ko-
lar takildi.

Ameliyat sonrasi hastalara 24 saat boyunca antibi-
yotik proflaksisi uygulandi. Drenler cerrahi sonrasi
48.saatte cekildi. Serviste agri kontroll, gelen idrar ta-
kibi ve tansiyon durumuna gore 1V sivi destegi yapildi.
Ameliyat sonrasi 3. saatte sivi gidalara baslandi ve 6
saat boyunca sivi gidalar ile devam edildi. Hastalarda
yutma glcligu ve ses kisikligi agisindan ayrica takip
uygulandi. Veriler kaydedildi. Dren cekildikten sonra
ameliyat sonrasi kontrol radyografileri ¢ekildi. Tabur-
culuk sonrasi ikinci haftada suturler alindi.

istatistiksel Analiz

Calismanin istatistiksel analizleri SPSS 20.0 progra-
mi ile gerceklestirildi. Kategorik veriler frekans (ylzde
orant), surekli sayisal veriler ortalamatSS seklinde
sunuldu. Sayisal verilerin normal dagilima uygunlugu
Shapiro-Wilk yontemi ile test edildi. iki bagimsiz grup
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karsilastirmasi icin Mann-Whitney U, tekrarl dlgimler
icin Wilcoxon isaretli sira sayilar testi ve Friedman
iki-ydnl varyans analizi kullanildi. Tip-I hata orani %5
alinarak p<0,05 degeri istatistiksel olarak anlamli ka-
bul edildi.

Bulgular

Calismada 11 bayan, 12 erkek olmak lzere 23 hasta
mevcuttu. Erkek hastalarin ortalama yasi 55,2 (42-
61), bayan hastalarin ortalama yasi 65,5 (48 - 69) yil
idi. Hastalarin ortalama takip suresi 14 ay (12 - 28)
idi. Hastalarda ortalama KMY indeksi 0,9+0,25 (0,65-
1,15) idi.

15 hastaya (8 hasta C4-5, 7 hasta C5-6) tek seviyeli,
8 hastaya iki seviyeli (3 hasta C3-4 ve C4-5, 3 hasta
C4-5 ve C5-6, 2 hasta C5-6 ve C6-7) plakl anterior
servikal diskektomi ve flizyon uygulandi. Ortalama
cerrahi slresi 75 dk (65-120) idi. Flizyon sahasinda
kaynama kriteri olarak, anterior posterior korteksler
arasinda sentinental kemik spikillerinin gorilmesi,
kafes ve plak arasinda lisens alanlarinin kaybolmasi,
fleksiyon ekstansiyon grafilerinde 2 dereceden daha
az hareketin olmasi ve kalici yeterli yuksekligin sagla-
mas! durumunda flizyonun tamamlandigini gésteren
bulgular olarak kabul edildi. Tum hastalarin kaynama
orani %95,6 (n=21 kaynama olan, n=2 kaynama ol-
mayan) idi. Radyolojik olarak kaynama saptanan ol-
gularda ortalama kaynama suresi 12 hafta idi. 3. ayda
sigara icmeyen grupta (n=13) kaynama orani %45,
6.ayda %65, 12,ayda %100 idi. Sigara icen grupta
(n=10) 3.ayda kaynama orani %35, 6 ayda %55, 12.
ayda ise % 85 idi.

Sigara kullanma 0Oykusu olan 10 hastanin ikisinde
(%20) kaynamama saptanirken kullanmayan 13 has-
tanin hicbirinde kaynamama izlenmemistir. Sigara
kullanimi ile kaynamama arasinda anlamli bir iligki
gorilmemistir (p=0,952). Kaynama gecikmesi olan
olgulardaki ortalama KMY (BMD) degeri 0,55+0,05 g/
cm2 iken kaynamasi olan olgulardaki ortalama KMY
degeri 0,93+0,05 g/cm2 idi. Kaynamasi olan hasta-
larda KMY degerleri, kaynama gecikmesi olan has-
talarinkine gére daha yuksekti (p=0,023). Kaynama
saptanan ve saptanmayan hastalarda fonksiyonel
sonuglar acisindan 1-3 ve 6. ay izlemleri agisindan
istatistiksel olarak anlamli bir fark (1.ay (p=0.318),
3.ay (p=0.287), 6.ay (p=0.253)) saptanmaz iken
12. ay izlemleri arasinda anlaml fark saptanmadi
(p=0,014). Hastalarin ameliyat 6ncesi ve sonrasi ya-
sam kalitesi arasinda anlamli fark gozlendi (p<0,05).
Ameliyat olan hastalarin tim yasam standartlar artis
gosterdi (mental saglik hari¢ diger SF-36 boyutlari icin
p<0,05). Hastalarin ameliyat 6ncesi o6lcilen Ishihara
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indeksi ortalama 9,20+0,84 (8,3-10,5) iken ameliyat
sonras! 3.ay bu deger 15,62+1,56 (13,9-17,9) olarak
saptandi (p=0,002, genel p=0,016). Hastalara ame-
liyat dncesi ve ameliyat sonrasi 1-6. ve 12. aylarda
yapilan VAS degerleri degisimi anlamli olarak azaldi
(p<0,001). Trabekiler kemik icindeki vida uzunlugu-
nun ve cinsiyetin kaynama uzerine anlaml etkisi bu-
lunmadi (p>0,05). Bulgulara ait sonuclar Tablo.1'de
detayli olarak sunuldu.

Tartisma

Dejeneratif disk hastaligi, travma, akut disk hernisi ve
ossifiye PLL tek veya ¢ok seviyeli spinal kanal darligi-
na neden olmaktadir [15, 16]. Radyolojik incelemeler-
de servikal omurganin sagital plandaki egiminde diz-
lesme veya kifotik deformite varsa; posterior girisim
ile yer yer fizyon olmus spondilotik omurgada sagital
deformiteyi dizeltmenin gi¢ olmasi, mevcut olan ki-
fotik deformiteyi artirmasi nedeniyle posterior servikal
dekompresyon uygulanamaz hale gelmektedir [17].
Servikal myelopati ile beraber servikal lordozu bozul-
mus veya kifotik deformite gelismis olgular icin an-
terior diskektomi veya korpektomi ile fizyon, sagital
deformiteyi duzelttigi gibi noral elemanlar Uzerindeki
basi etkisini de ortadan kaldirmaktadir [18]. Ozellikle
fleksiyon hareketinde plak ve grefte binen yuk azalr
[19]. Bu durum flizyon gelisme olasiligini azaltir. Uzun
segment plak ve greft kullaniminin beraberinde getir-
digi komplikasyonlari azaltmak icin uygun olgularda
dekompresyon amaciyla yapilan c¢oklu seviye kor-
pektomi yerine, ¢oklu seviye diskektomi yaygin kul-
lanilan bir yéntem haline gelmistir [10]. Coklu seviye
diskektominin, plak-vida yetmezligi, uzun greft kulla-
nimina bagh greft kaymasi veya greftin kaynamamasi
gibi komplikasyonlari azaltacagi disintlmustir [10].
Yapilan biyomekanik ¢alismalarda 3 seviye korpekto-
miden sonra yerlestirilen greftin alt ve Ust uglarinda,
tek seviye diskektomi sonrasi yerlestirilen grefte gore
daha hareketli oldugu dogrulanmistir [20]. Ayrica plak
vida sistemi, 6ninde bir bariyer olarak greftin ante-
riora dogru kayma riskini ortadan kaldirir ve anterior
servikal plagin rotasyonunun anlk eksenini anteriora
dogru kaydirir. Bu durumda greft Gizerine binen stres
ve greftin cokme riski azalir [21].

Tek seviyeli diskektomilerde flizyon orani ¢cok yiiksek-
tir. Ancak coklu seviye diskektomilerde coklu seviye
korpektomilerde oldugu gibi flizyon oranlari seviye
sayisi arttikca giderek azalmaktadir [22]. Bir¢ok ca-
hsmada servikal diskektomi sonrasi omurlar arasina
yerlestirilen trikortikal otogreftler, allogreftlere gore
daha fazla radyolojik kaynama ve daha az greft ¢cok-
me oranina sahiptir [23]. Otogreftler genellikle iliak
kemikten saglanmaktadir ve halen anterior servikal
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Tablo 1 Operasyon uygulanan hastalarin pre-op ve post-op 6lcim degerleri

Post-op Post-op Post-op Post-op
Ozellikler Pre-op lay 3.ay 6.ay 12.ay p
n (%) n (%) n (%) n (%)
Kaynama
orani (Sigara % %23 %35 %55 %85 0,684
icen)
Kaynama
orani (Sigara % %38 %45 %65 %2100 0,521
icmeyen)
OrtalamaxSS
KMY
Kaynamasi gricm? 0,52+0,04 0,55+0,05 0,815
olmayan
KMY
Kaynamasi gricm? 0,54+0,05 0,93£0,07 0,023
olan
el Fiziksel 1 12 39411 46 71,95+14,04 <0,001
fonksiyon
Fiziksel ol | 53 91419,18 68,47+24,09 <0,001
glcluga
AGri 17,78+14,67 70,95+23,92 <0,001
S 48,86+9,06 59,56+17,14 0,007
saghk
Vitalite | 47,17+11,36 54,13+8,34 0,012
Sosyal | o 65414.89 65,76223,60 0,009
fonksiyon
Emosyonel | 55 53192 27 71,01+30,65 <0,001
rol gucligu
Mental | o) g5411.15 52,34+6,13 0,742
saghk
:ﬁg:“lf‘srf skor 9,20+0,84 | 15,73+0,76 | 15,62+1,74 | 1557+1,65 | 15,69+1,56 | 0,016
BEi skor 42,08+2,31 | 29,56+4,88 | 22,04+8,31 | 16,369+6,87 | 9,91+8,14 | <0,001
VAS (kaynama | 8,94:261 | 7,74:372 | 523+106 | 4,16:232 | 2,00£152 | <0,001
olmayan)
X:;i)(kay"ama skor 8,32+2,56 | 7,56+1,74 | 522+1,06 | 2,19+0,57 | 0,08+0,01 | <0,001
Vida uzakhg mm 3,86+0,82 | 3,91+0,80 | 4,00+0,86 | 4,04+0,94 | 0,436

fizyon icin ilk tercihtir [24]. Korpektomi yapilan olgu-
larda fibular allogreft ile %41, otogreft ile %27 ye ula-
san nonflizyon oranlari bildirilmistir [22].

Anterior girisim yolunu tercih eden cerrahlar ise tar-
tismalarini daha c¢ok flizyon Uzerinde yogunlastir-

maktadir. Anterior diskektomi sonrasi disk araligina
otogreft, allogreft ya da “cage” denilen kafesler konu-
larak fiizyon amaclanmakta ve plak-vida sistemleri ile
omurga govdesinde ¢okmeleri 6nlemek ve omurganin
stabilizasyonunu korumak hedeflenmektedir. Ancak
bazi serilerde flizyonsuz basit anterior diskektominin,
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komplikasyonu az ve etkili bir ydntem oldugu soéylen-
mektedir. Ferynhough ve arkadaslari 64 hastada fliz-
yonsuz anterior basit diskektomi uygulamis, sonuc-
lari oldukga iyi bulmustur [10]. Buna karsin flizyonlu
anterior diskektomi uygulayan gruplar, daha etkin ve
dayanikli flizyon materyali konusunda tartismakta-
dir. Bunun en son 6rnegi otogreft, allogreft ve kafes
sistemleri yaninda hidroksiapatit seramikten yapiimis
fuzyonlardir [22].

Yapilan bir ¢calismada, anterior diskektomi ve flizyon
sonras! sigara icmeyen hastalarda flizyon oranlari
3.ayda %42 olarak bulunmustur. 3.ayda bitin has-
talardaki kaynama oranlari ise %16 olarak saptan-
mistir. Cerrahiden 6 ay sonra sigara icmeyen grupta
kaynama orani %85 olarak goralirken, bitin hasta
grubunda 6.ayda kaynama orani %45 olarak saptan-
mistir [25].

Bizim calismamizda ise kaynama orani %95,6 bu-
lunmustur. 3. ayda sigara icmeyen grupta kaynama
orani %45, 6.ayda %65, 12. ayda %100’e ulasmis-
tir. Sigara icen grupta 3.ayda kaynama orani %35, 6.
ayda %55, 12. ayda ise % 85 bulunmustur. Kaynama
oranlari ile iliskili sonuglar literatiir ile paralellik gés-
termektedir. Calismamizda, boyun engellilik indeksi,
VAS, fonksiyonel ve yasam standardi acgisindan is-
tatistiksel olarak ameliyat 6ncesi ve sonrasi arasin-
da anlamh bir fark saptanmistir. Bu bulgular, yapilan
diger calismalarin sonuclari ile uyum gostermektedir
[10, 26, 27]. Calismada, Ishihara indeksi degerlerin-
deki degisim ile hastalarin yasam standardi ve fonk-
siyonel sonuclar arasinda istatistiksel olarak anlamli
iliski g6zlenmistir. Hastalarda fonksiyonel sonuglar ile
servikal indeks kiyaslanmis, servikal indeksin anlamli
bir sekilde duzeltilmesi ile fonksiyonel sonuclarda an-
laml bir iyilesme izlenmistir [10, 28]. Bu ag¢idan bul-
gularimiz literatur ile uyum gostermektedir. Sekil 1'de
opere edilmis bir olgumuzun preop ve postop filmleri
gorulmektedir. Yapilan calismalar, sigara kullaniminin
fuzyon Uzerine olumsuz etkileri oldugunu godstermis-
tir [10, 29]. Sigara icen hastalarda kaynamama orani
yaklasik olarak %15 olarak gosterilmistir. Fakat ta-
kiplerde 1.yilin sonunda hastalarin hepsinde kayna-
ma gozlemlenmistir [10,30]. Calismamizda sigaranin
fuzyon Uzerine olumsuz anlaml etkisini gézlemlen-
memigtir. Fakat bunun nedeninin mevcut hasta sayi-
sinin goreceli olarak az olmasi dusunilmustir. Cahs-
mamizda cinsiyet farklihginin fiizyon tzerine anlamli
etkisini saptanmamis, ancak bu sonug ile ilgili bilgiye
literatlirde rastlanmadigindan karsilastirma yapilama-
mistir.

Anterior servikal diskektomi ve flizyon uygulanan
hastalarda kemik grefti uygulamasinda temel amac,
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biyomekanik destek saglanmasi, saglanmis olan fo-
raminal ylksekligin devamliligin surdirilmesi, ser-
vikal lordozun saglanmasi ve osteointegrasyondur.
Bununla beraber, sentetik don6r materyalleri, donor
sahadaki komplikasyonlarin azaltmakta iken hastanin
hastanede kalis suresini kisaltmaktadir [4]. Bu ca-
lismanin randomize kontrollli olmamasi, olgu sayisi-
nin goéreceli olarak az olmasi ve takip suresinin kisa
olmasi ¢alismanin kisitliliklarindandir. Tim bunlara
ragmen, erken dénemdeki bu sonuclar, plakli anterior
servikal diskektomi ve flizyon uygulamasinin uygun
hasta grubunda, basaril klinik ve radyolojik iyilesme-
ler sagladigini géstermektedir. Ayrica daha 6nce lite-
ratirde arastiriimayan, kemik mineral yogunlugu ve
flizyon arasindaki anlamli iliski ortaya konmustur.

Sekil 1

48 yas erkek bir olgunun pre-op radyografileri (sol), ayni
olgunun C5-6 anterior diskektomi, dekompresyon flizyon
sonrasi radyografileri (sag)

Bu calismanin cesitli limitasyonlari bulunmaktadir.
Calisma tasariminin randomize kontrollii olarak ha-
zirlanamamasl ve olgu sayisinin goreceli olarak az
olmasi 6nemli zayif yonler olarak gorilebilir. Ayrica,
takip suresinin kisa olmasi da diger bir kisithlik olarak
karsimiza c¢ikmaktadir. TUm bunlara ragmen, erken
donemde elde edilen sonuglar, plakli anterior servi-
kal diskektomi ve flizyon uygulamasinin uygun hasta
grubunda, basarili klinik ve radyolojik iyilesmeler sag-
ladigini gdstermektedir. Ayrica, daha 6nce literatiirde
arastirlmayan KMY (BMD) ve fuzyon arasindaki an-
lamli iliski ortaya konulmustur.

Sonug¢

Servikal spondilozda, cerrahi yaklasim turint belirler-
ken hastanin yasi, hastalikli seviye sayisi, problemin
segmenter ya da diffiiz nitelikli olmasi, lordoz mik-
tari, spinal korddaki hasarin diizeyi, hastanin bizzat



kendisine ait risk faktorleri gibi antiteler gbz 6niinde
bulundurulmali ve ona gore sec¢im yapilmalidir. Kli-
nigimizde bu secim yapilirken en yalin sekli ile eger
hastalikl seviyelerdeki problem, segmenter nitelik ta-
slyor ise sadece problemli seviyelere anterior servikal
diskektomi, otojen iliak greftleme ve anterior plaklama
yapilimaktadir. Gunumuzde orta hat yerlesimli servikal
disk hernilerinde en uygun girisim anterior yaklasim-
dir. Fizyonlu ya da fuzyonsuz yapilabilecek bu giri-
sim hastanin stabilite sorununa gore karar verilecek
bir durumdur. Otogreft, allogreft, kafes ya da plak-vida
uygulama sonuglari, uzun dénem takiplerde sonugla-
rin karsilastirmasini gerekli kilmaktadir. Lateral veya
intraforaminal yerlesimli hernilerde posterior veya an-
terior cerrahi yaklasimlarin her ikiside uygun gorun-
mekte, cerrahin tercihi ve hastalarin her birinin ayri
ayri degerlendiriimesi karar vermede etkin olmakta-
dir. Radyolojik incelemelerde servikal omurganin sa-
gital plandaki egiminde dizlesme veya kifotik defor-
mite varsa posterior girisim ile yer yer fizyon olmus
spondilotik omurgada sagital deformiteyi diizeltmenin
glic olmasi, mevcut olan kifotik deformiteyi artirma-
sI nedeniyle posterior servikal dekompresyon uygu-
lanamaz hale gelmektedir. Bu gibi olgularda anterior
girisim dusunulmelidir. Cerrahide dekompresyon sag-
landiktan sonra traksiyon yapilmadan greftin uzunlu-
gu olculur. Greftin uzunlugu normal alinan élctiden 2
mm kadar fazla olmasi hem son plaklara kompresyon
altinda temas saglayacag! i¢in fiizyon sansini artirr
hem de servikal yapiya lordotik ac¢l vermesini saglar.
Cerrahi sirasinda kifotik bozuklugun tamamen diizel-
tilmesi veya asin lordotik agi verilmesi beraberinde
gesitli komplikasyonlara neden olur (spinal kord hasa-
ri, servikal instabilite vb.). Bu nedenle kifozun en azin-
dan lordoz yerine duz bir hale getirilmesi veya lordotik
yapliya asiri lordotik aci verilmemesi daha gercekgi bir
yaklasim olacaktir.
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Oz

Amag

Deneyimli klinikler ve cerrahlar eklem uyumunun ¢ok
onemli oldugu asetabuler bolgeye dair tecribelerini
yayinlamaktadir. Biz de asetabulum kirigiyla basvu-
ran hastalarin klinik tecrtibelerimiz esliginde orta do-
nem sonugclarint sunmayr amagladik.

Gerec¢ ve Yontem

Klinigimize Ocak 2004-Mayis 2013 tarihleri arasinda
asetabulum kirigiyla basvuran 52 hastanin, kriterleri
tasityan 37'si galismaya alindi. 10 hastaya konserva-
tif, 27 hastaya cerrahi tedavi uygulandi. Cinsiyet da-
gihmi 28 erkek, 9 kadin seklindeydi. Kiriklarin 23’0
sag tarafta, 14’ sol asetabulumu igcermekteydi. Olus
mekanizmalarina bakildiginda 16(%43,2) hasta arag
ici trafik kazasi, 13(%35,1) hasta ara¢ disi trafik ka-
zasl, 6 hasta yuksekten disme ve 2 hasta da tzerine
agirhk dismesi sonucu meydana gelmisti. 18 vaka-
da eslik eden diger ortopedik yaralanmalar mevcuttu.
Tum hastalara Judet grafileri ve bilgisayarli tomografi
cekildi.

Bulgular
Ortalama takip suresi 37 ay(12-108)'di. Kiriklarin 28’i
basit kiriklardan, 9'u kompleks kiriklardan olusmak-

taydi. 8(%21,6) hastada posterior kalca dislokasyonu
bulunmaktaydi. Acilde ilk degerlendirme sonrasi tiim
hastalarin kalgalari redukte edildi. Kiriklarin olus me-
kanizmasi ve kirik tipi arasinda bir iliski saptanma-
di(p=0,456). Cerrahi uygulanan grupta 2, konservatif
grupta 1 olguda kirik sonrasinda olusan siyatik hasar
mevcuttu(p=0,440). 20 hastaya Kocher-Langenbeck
(%70,9), 3 hastaya ilioinguinal (%12,5), 2 hastaya Tri-
radyat (%8,3), 2 hastaya da kombine (%8,3) insizyon
uygulandi. Fonksiyonel sonuclar Harris kalca skorla-
masina goére yapildi; konservatif grupta 6(%60) has-
tada mukemmel, 2(%20) hastada iyi, 2(%20) hastada
da kot sonug elde edildi(p=0,659). Cerrahi uygula-
nan grupta klinik fonksiyonel sonuglari 10 hastada
mukemmel, 11 hastada iyi, 3 hastada orta ve 3 hasta-
da ko6t olarak saptadik(p=0,665).

Sonug

Kirik tipine uygun cerrahi planlama ile anatomik re-
diksiyon uygun ve uyumlu hastalarda tatmin edici so-
nuglar ortaya cikartir. Yalniz anatomik rediksiyonun
tek basina yeterli olmadigi, ilk geliste dislokasyonun
olmasli, meydana gelen femur basi ve asetabulumda-
ki kikirdak hasar ve siyatik sinir hasari gibi kompli-
kasyonlarin da prospektif etkisinin oldugu unutulma-
malidir.
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Abstract

Objective

Experienced clinics and surgeons publish their expe-
riences in the acetabular region where joint alignment
is very important. We aimed to present the mid-term
results of patients with acetabulum fractures accom-
panied by our clinical experience.

Materials and Methods

Between January 2004 and May 2013, among the 52
patients who applied to our clinic with an acetabular
fracture, 37 of them met the criteria. Ten patients were
treated conservatively and 27 patients with surgical
treatment. The sex distribution was 28 males and 9
females. 23 of the fractures were on the right side
and 14 were on the left acetabulum. Mechanism of
injury, 16 (43.2%) patients were caused by traffic ac-
cidents, 13 (35.1%) patients were motor accidents, 6
patients were falling from height and 2 patients other
accidents. There were other orthopedic injuries were
present in 18 cases. All patients had Judet X-rays and
computed tomography.

Results
The average follow-up period was 37 months (12-
108). Twenty-eight patients had simple fractures and

Giris

Asetabulum kiriklart %60-70 gibi trafik kazalar1 basta
olmak Uzere genellikle yuksek enerjili travmalardan
sonra olusur[1l]. Bu hastalara %50 oraninda siste-
mik yaralanmalar ve ekstremite yaralanmalari eglik
etmektedir[2]. Ekstremite kiriklarina kiyasla az gorul-
mesi ve bu kiriklarin tedavisinin daha fazla tecrtibe
gerektirmesi tedaviyi karmasik kilmaktadir. Yetersiz
radyolojik tani ydontemleri, pelvik bdlgenin anatomisi-
nin karmasik olmasi ve kiriklarinin taninip yeterli di-
zeyde siniflandirilamamasi, cerrahi tecriibenin yeter-
sizligi asetabulum kiriklarindaki tedavi protokoliniin
yavas ilerlemesindeki en buyik etkenlerdi[3]. Son
yillarda ileri tani yontemlerinin yayginlasmasiyla ula-
silabilirlik kolaylasmis ve asetabulum kiriklarini daha
ayrintil incelemeyi saglamistir. Ug boyutlu Bilgisayarli
Tomografi (BT) goriunttlemelerin elde edilmesiyle ki-
rik konfigirasyonuna anatomik korelasyon artmistir.
Asetabulum kiriklarina yonelik cerrahi egitim merkez-
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9 patients had complex fractures. There was the pos-
terior hip dislocation of 8(21.6%) patients. After evalu-
ation in the emergency room, all dislocated hips were
reduced. There was no relation between the mec-
hanism of injury and the type of fracture(p=0.446).
Two of the surgical group and one of the conser-
vative groups had sciatic nerve palsy after fracture
(p=0.440). Twenty patients had Kocher-Langenbeck
(70.9%), 3 patients llioinguinal (12.5%), 2 patients Tri-
radiat (8.3%), and 2 patients (8.3%) combined incisi-
on. We used a Harris hip score for functional results.
Results of score were in conservative group 6(60%)
patients excellent, 2(20%) patients good, and 2 (20%)
patients poor results(p=0.659). In the surgery group,
we found clinical functional results excellent in 10 pa-
tients, good in 11 patients, moderate in 3 patients, and
poor in 3 patients(p=0.665).

Conclusion

Surgical planning suitable for fracture type and anato-
mical reduction reveals satisfactory results in suitable
and compatible patients. It should be kept in mind that
anatomical reduction alone is not enough, complica-
tions such as traumatic hip dislocation, cartilage da-
mage of the femoral head and acetabulum and sciatic
nerve palsy also have a prospective effect.

Keywords: Acetabulum fractures, acetabulum sur-
gery, clinical experience, conservative treatment, pos-
terior dislocation

lerinin yayginlasmasi bu kiriklara karsi cerrahlarin
cesaretini artirmistir. Gunimizde olgularin artisina
paralel olarak cerrahi tecriibenin de artmasiyla be-
raber kirik stabilizasyonunun yapildigi merkezler de
artmistir. Asetabulum kiriklari eklem ici kiriklar oldugu
icin non-deplase ve stabil kiriklar genelikle konservatif
yontemlerle tedavi edilir[4, 5]. Ancak anstabil kiriklar-
da anatomik rediksiyonun saglanmasi ve stabilitenin
surdirtlmesi esastir. Stabil ve sirdurilebilir tespit ile
yeterli kaynama ve erken mobilizasyon elde edilmesi
gereken amagclardandir[6]. Calismamizda asetabu-
lum kingiyla basvuran hastalarin klinik tecriibelerimiz
esliginde orta ddbnem sonuglarini sunmay1 amagladik.

Gerec ve Yontem

Uctincii basamak egitim ve arastirma hastanesi Orto-
pedi ve Travmatoloji Klinigine Ocak 2004-Mayis 2013
tarihleri arasinda asetabulum kirigi tanisiyla 52 hasta
basvurdu. 1 hasta postoperatif 1.yilinda vefat etti. 1



hasta 18 yas alti oldugu i¢in degerlendirmeye alinma-
di. Opere edilen hastalardan 13 hastaya ulasilamadi.
Calismaya takip stresi minimum 1 yil olan hastalar
dahil edildi. Acik kiriklar, patolojik kiriklar, kemik matu-
rasyonu hentiz tamamlanmamis kiriklar, ¢coklu organ
yaralanmasina bagli yogun bakim siirecinde takip
edilen ve buna bagh opere edilemeyen hastalar, he-
modinamik instabilitesi olan hastalar ve yasami tehdit
eden sistemik hastaliklari olan hastalar ¢calisma digin-
da tutuldu. Calismamizin 11.02.2013 tarihli (Say! No:
B.08.6.YOK.2.SD.F.71.0.05.10.050/508) klinik aras-
tirmalar etik kurul karari mevcuttur. Kriterleri tasiyan
konservatif tedavi ile takip edilen 10 hasta ve cerrahi
tedavi edilen 27 hastanin klinik ve radyolojik verileri
retrospektif olarak incelendi.

Tum hastalara ilk miracaatta standart 6n-arka pel-
vis grafisi ve Judet grafileri ¢ekildi[7]. Ayrica kalca ve
sakroiliak eklemi iceren Bilgisayarli Tomografi(BT) ¢e-
kildi. Kiriklarin siniflandiriimasinda ve tedavi planla-
masinda Judet ve Letournel'in yaptigi siniflama baz
alindi[7]. Kirik hattinda 3 mm’ den fazla deplasmani
olan kiriklarda, BT'de eklem ici serbest fragman varli-
ginda, eklem iginde 2 mm’den fazla impaksiyon varl-
ginda, kalgca ekleminde uyum bozuklugu ve instabilite
durumunda cerrahi karar verildi[8]. Hastalar yas, kirik
taraf, kirik tipi, olus mekanizmasi, konservatif ve cer-
rahi tedavi acisindan, insizyonlar ve implant tipi aci-
sindan incelendi. intraoperatif ve postoperatif erken
donem komplikasyonlari kayit edildi. Posterior kolon
ve duvar kingi, femur basi dislokasyonu olan, aseta-
buler catiyi ilgilendiren kingi olan toplam 20 hastaya
femur suprakondiler bodlgeden iskelet traksiyonu uy-
gulandi.

Stabil osteosentez yapilan hastalarda ameliyattan
hemen sonra izometrik giclendirme egzersizleri ile
fizyoterapi programina baslandi. ilk alti hafta parsiyel
yik, radyolojik olarak kaynama goruldikten sonra tam
yuk verildi. Konservatif olarak takip edilen olgulara 12
haftadan 6nce yik verilmedi. Cift insizyon iceren ol-
gulara en az dort hafta surecek sekilde ginluk 75 mg.
oral indometasin tedavisi verildi. Takipte Brooker si-
niflamasi kullanildi[9]. Tim hastalara ameliyat énce-
si ve sonras! tromboemboli proflaksisi uygulandi. Bu
amacla disiuk molekil agirhkli heparin (enoksaparin)
kiloya gore ayarlanmis dozda her hastaya baslandi.
Ameliyattan hemen sonra her iki alt ekstremiteye an-
tiembolik ¢orap giydirildi.

Klinik ve radyografik degerlendirmeler ameliyattan
sonra birinci ay, dg¢lncu ay, altinci ay ve birinci yil-
da yapildi. Elde edilen sonuclar Klinik olarak Harris
kaca skoru(HHS) kullanilarak[10], radyolojik olarak
da Matta'nin kriterlerine gore deg@erlendirilmistir[5,
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11]. Fonksiyonel sonuglar mikemmel (HHS,90-100),
iyi (HHS,80-90), orta (HHS,70-80) ve kotu (HHS,70>)
olarak siniflandiriimistir.

istatistiksel analiz IBM SPSS V22.0 programi kullani-
larak yapilmistir. Verilerin 6zetlenmesi icin ortalama
degerler ve siklik tablolari, ortalamalar arasindaki
anlamli farklari arastirmak i¢in varyans analizi, veriler
arasindaki baglantilari incelemek icin ki-kare testi kul-
lanildi ve literatlrle karsilastirmali incelendi.

Bulgular

37 olgunun 27'sine cerrahi tedavi, 10’una konserva-
tif tedavi uyglandi. Hastalarin 28'i erkek, 9'u kadin ve
ortalama yaslari 42 (19-83) idi. Hastalarin ortalama
takip siresi 37 (12-108)'d1r.

Tdm kiriklar kapaliydr. Kiriklarin 14'G sol, 23’0 sag
taraftaydi. Kirik olusum mekanizmalari; konservatif
tedavi uygulanan grupta 4 arag ici trafik kazasi(AITK),
6 yuksekten disme vakasi mevcutken, cerrahi uygu-
lanan grupta 12 hasta AiTK, 7 hasta arac disi trafik
kazasI(ADTK), 6 yuksekten disme ve 2 olgu da di-
ger sebeplerden olusmaktadir(Tablo 1). 37 hastanin
28'inde (%75,6) basit kirik, 9'unda (%24,4) kompleks
kirik mevcuttu. Basit kiriklarin 15' (%40,5) posterior
duvar, 7'si (%18,9) anterior duvar, 5'i (%13,5) posteri-
or kolon, 1'i anterior kolon (%2,7) kingiydi. Kompleks
tip kiriklarin 4’0 (%210,8) posterior duvar+posterior
kolon, 2’si (%5,4) posterior duvar+transvers kirik, 2'si
(%5,4) cift kolon, 1'i (%2,7) anterior kolon+posterior
hemitransvers kiriktan olusmaktaydi(Tablo 2). Kirikla-
rin olus mekanizmasi ve kirik tipi arasinda bir iligki
saptanmadi(p=0,456). 8 hastada (%21,6) ilave olarak
posterior travmatik kalca c¢ikigr tespit edildi. Cerrahi
uygulanan grupta 2, konservatif grupta 1 olguda kirik
sonrasinda olusan siyatik hasar mevcuttu. Yine kirik
olus mekanizmasi ve siyatik sinir hasari arasinda bir
iliski bulunamadi(p=0,440).

20 hastaya Kocher-Langenbeck (%70,9), 3 hasta-
ya llioinguinal (%12,5), 2 hastaya Triradyat (%8,3),
2 hastaya da kombine (%8,3) insizyon uygulandi.
13 hastada (%35,1) asetabulum kirigina ek olarak
viicudun diger bolgelerinde eslik eden kiriklar mev-
cuttu. Fonksiyonel sonuclar Harris kalca skorlamasi-
na goére yapildi; konservatif grupta 6(%60) hastada
muikemmel, 2(%20) hastada iyi, 2(%20) hastada da
kot sonug elde edildi. Kirik tipi ve klinik sonug kar-
silastinimasinda konservatif grupta anlamli bir iligki
saptanmadi (p=0,659). Konservatif grupta radyolojik
sonuclara bakildiginda 4(%40) hastada mikemmel
sonug, 6(%60) hastada iyi sonu¢ elde edildi. Kirik tipi
ve radyolojik sonuglar karsilastirildiginda anlamh bir
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Tablo 1 Hastalarin demografik verileri ve eslik eden diger ortopedik yaralanmalar

Cerrahi (n=27) Konservatif (n=10) (p)
Yas (Ort.) 40 (19-77) 48 (22-83)
Cinsiyet (E/K) n(%) 23 E/4K 5E/5 K
Taraf (sag/sol) 19/8 4/6
Kirik olusma mekanizmasi 0,456
AITK 12 (44,4) 4 (40)
ADTK 7 (25,9) 6 (60)
Yiksekten diisme 6 (22,2) -
Diger 2 (7,5) -
Kaynama Siiresi (hf) 14 (9-22) 12(8-19)
Eslik eden kiriklar
iliak kanat king 2 -
Humerus kirigi 2 1
Onkol kirig 5 2
Metakarp ve skafoid 3 -
Femur kirigi 1 1
Tibia kirigi 2 1
Vertebra kirigi (lomber) 1 -

a b c

Figir 1
a.b-43 yasindaki erkek hastanin sag asetabulum posterior duvar kirigina bagh olarak femur basi posterior dislokasyonu
mevcuttu, c-Postoperatif 24. ay grafisinde eklem uyumunda bozulma yok ve artroz bulgusu izlenmedi.
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Tablo 2 Kirik tipi, cerrahi yontem ve komplikasyonlar tablosu
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(_:errahi Ko:\servatif ®)
(n=27) (%) (n=10) (%)
Kirik Tipi 0,312
PD 12 (44,5) 3 (30)
PK 3(11,1) 2 (20)
AD 2 (7,4) 5 (50)
AK 1(3,7) -
Trans. = =
PD+PK 4 (14,8) -
PD+Trans. 2(7,4) -
Ant+P.Hem. 1@3,7) -
T tipi - -
Cift K. 2 (7,4) -
Cerrahi yaklasim
K-L 20 (74)
ilioing. 3(11,1)
Triradyat 2(7,4)
Kombine 2(7,4)
Siyatik sinir hasar 2(7,4) 1(10) 0.440
iskelet Tr. 18 (66,6) 2 (20)
Dislokasyon 6 (22,2) 2 (20) 0,425
HO 1(3,7) - 0,374
Kalca artrozu 2(7,4) 1 (10) 0,024
Enfeksiyon 1(3,7) 0,542

Figlr 2

54 yasindaki erkek hastanin sag asetabulum anterior kolon+posterior hemit-
ransvers+iliak kanat kirngina baglh postoperatif 60. ay grafisi. lleri derecede

kalca artrozu mevcut.
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Tablo 3 Hastalarin Klinik ve Radyolojik Karsilastirma Tablosu

Klinik ve Fonksiyonel Sonuclar (HHS)
Cerrahi (n=27/%) Konservatif (n=10/%)

Mikemmel 10 (36,9) 6 (60)
iyi 11 (40,7) 2 (20)
Orta 3(11,2) -
Kot 3(11,2) 2 (20)

Radyolojik Sonuclar (Matta)
Mukemmel 10 (36,9) 4 (40)
Iyi 10 (36,9) 6 (60)
Orta 2(7,7) -
Kot 5 (18,5) -

iliski saptanmadi (p=0,143). Cerrahi uygulanan grup-
ta klinik fonksiyonel sonuglari 10 hastada mikemmel,
11 hastada iyi, 3 hastada orta ve 3 hastada kotu ola-
rak saptadik. Kirik tipi ve klinik fonksiyonel sonuclar
arasinda anlamli iliski saptanmadi(p=0,665). Cerrahi
grupta ortalama 14 haftada, konservatif grupta 12 haf-
tada radyolojik kaynama elde edildi. Radyolojik olarak
cerrahi grupta 10 hastada mukemmel, 10 hastada iyi,
2 hastada orta ve 5 hastada ko6t sonuc elde edildi(-
Figur 1). Kirik tipi ve radyolojik sonuclar arasinda an-
laml iliski saptanmadi(p=0,312). Kaynamama, ge¢
kaynama, derin enfeksiyon, iyatrojenik siyatik sinir
hasari gibi komplikasyonlar gdzlenmedi(Tablo-2). 1
hastada HO, 3 hastada kalca artrozu ve 1 olguda yu-
zeyel enfeksiyon gorildi ve uygun antibiyoterapiyle
enfeksiyon tamamen geriledi.

Tartisma

Asetabulum kiriklar genelde yuksek enerjili travma-
lar nedeniyle gelistiginden, standart travmali hastaya
yaklasimdaki gibi ilk asamada sistematik hayati fonk-
siyonlarin degerlendiriimesi ve bu yonde midahale-
de bulunulmasi gerekmektedir. Travmanin olus sekli,
zamanl, nasll olustugu, eslik eden diger sistemik bul-
gular ve ortopedik yaralanmalar hastaya gerekli mu-
dahale seklini degistirecektir. Asetabulum kiriklarinin
tedavi modaliteleri Gizerine ¢alismalar giinimuzde de-
vam etmektedir. Kingin deplasman miktari, eklem yu-
zeyi uyumu ve eklem ylzeyindeki basamaklanma te-
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davinin cerrahi veya konservatif mi olacagi yonundeki
en 6nemli kriterlerdendir[10, 12]. Deplase olmayan ya
da deplasmanin 3 mm.den fazla olmadig kiriklarda
hastanin genel durumunun ameliyata elverissiz, ileri
yas kemik kalitesi yeterli olmayan olgularda konser-
vatif tedavi yeterli olmaktadir. Literatirde cerrahi te-
davinin hentiz gelismedigi yillarda konservatif tedavi
ile %11 ile %90 arasinda degisen iyi sonugclar bildiril-
mistir[4, 5, 13, 14]. Calismamizda konservatif kriterler
kapsaminda 10 hastamiz bulunmaktaydi. Harris kalca
skorlamasina gore 8 vakada ¢ok iyi, Merle De’buigne
radyolojik siniflamasina gore 4 olguda mikemmel, 6
olguda iyi sonug elde edildi[5, 11, 15]. Kendi i¢inde
degerlendirildiginde klinik ve radyolojik sonuglar ara-
sinda anlamli bir iliski saptanmadi(p=0,197).

Anatomik reduksiyon deyimi, hi¢ kuskusuz oncelik-
le cerrahi tedaviyi akla getirmelidir. Bolgenin cerrahi
anatomisinin karisikhgi ve cerrahi tekniklerin gtic-
[Uklerle dolu olmasi yaninda, acik rediksiyon ile de
her zaman anatomik rediksiyon elde edilememekte-
dir[12, 16]. Tedavi ister konservatif ister cerrahi olsun,
amagc posttravmatik artroz riskini en aza indirmek
olmalidir. Bunun icin de femur basi ve asetabulum
arasindaki uyum, 6zellikle yuk binme ylzeyinde en
iyi sekilde saglanmahdir[10, 17, 18]. Gen¢ hastalar-
da amag kalca eklem restorasyonunu ve anatomik
rediksiyonu saglamak iken; yash hastalarda, kabul
edilebilir dizeyde bir fonksiyon ve hareketlilige imkan
veren stabil, agrisiz bir yapi ve ilerde gerekebilecek



kalca artroplastisine yuva olusturmaktir[18-21]. iyi bir
reduiksiyon sonrasi klinik ve fonksiyonel sonuglarin
arttigi literattrde bildirilmistir[6, 14, 18, 21].

Cerrahi yaklasimi belirleyen ana faktorler kirngin tipi,
insizyon hattindaki cildin durumu ve hastanin genel
durumu olarak sayilabilir. Cerrahi yaklasim Letour-
nel ve Matta'nin genis serilerinde, en sik tercih edilen
yaklasimlar dncelikle ilioinguinal, Kocher-Langenbe-
ck (K-L), giniimuzde daha c¢ok tercih edilir hale gelen
modifiye stoppa ve pararektus yaklasimlaridir[15, 22,
23]. Calismamizda 20 hastaya Kocher-Langenbeck, 3
hastaya ilioinguinal, 2 hastaya Triradyat, 2 hastaya da
kombine(Kocher Langenbeck+ilioinguinal) yaklasim-
lari uyguladik. Basit ve kompleks kiriklarin %79,2'si
posterior duvar ve kolonu icermesi nedeniyle K-L in-
sizyonu en sik kullanilan yaklasim oldu.

Latournel ve ark.’nin 426 vakalik genis serilerinde
%74 oraninda cok iyi klinik ve fonksiyonel sonug¢ elde
etmisler[15]. Okur ve ark.48 ay takip ettikleri 25 va-
kalik serilerinde %76'sinda ¢ok iyi ve iyi fonksiyonel
sonu¢ elde etmisler[24]. Erdogan ve ark.’nin konser-
vatif ve cerrahi tedavi uyguladiklari asetabulum kirikl
olgularin %75’in iyi ve orta fonksiyonel sonug elde et-
misler[25]. Yapilan bir meta-analizde de 108 hastanin
5 yillik takip sonrasi Harris kalca skoru sonuglari %78
oraninda mikemmel ve iyi olarak bulunmustur[6]. Or-
talama takip suremiz 37 ay olan hastalarimizin cerrahi
uygulanan grupta radyolojik sonuglar %36,9’unda mu-
kemmel, konservatif grupta % 40 mukemmel sonug,
klinik ve fonksiyonel olarak cerrahi grupta %36,9’'unda
mukemmel, konservatif grupta %60’inda mikemmel
olarak elde edildi. Klinik ve radyolojik sonuclara bir-
¢ok faktorin etki ettigini biliyoruz. Bu faktorlere sirayla
bakacak olursak; en sik kirik olus mekanizmasi AiTK
ve ADTK(%78,3)'dir. En sik gorilen kirik tipi posterior
duvar ve kolon kingi olup(%64) olus mekanizmasiy-
la arasindaki anlamli bir iliski bulunamadi(p=0,456).
izole tek basina kirik tipi ile klinik sonuglari karsilastir-
digimizda yine anlamh bir iliski gortlemedi(p=0,666).
Radyolojik sonuglarin da kirik tipiyle bir baglantisi-
nin olmadigr gorilmektedir(p=0,312). Ama klinik ve
radyolojik sonugclar birbiriyle paralellik gdstermekte
olup(p=0,007) radyolojik olarak artrozun goérilmedigi
olgularda klinige olan yansimanin memnuniyeti de art-
maktadir ve literatiirle uyumlu oldugu gézlenmektedir.

Asetabulum kiriklarinin cerrahi tedavisinden sonra
akut donemde pulmoner emboli ve enfeksiyon go-
rulebilir. Kocher-Langenbeck ile genisletilmis yakla-
simlarda Morel-Lavalle lezyonunun olmasi gibi bazi
faktorler enfeksiyon riskini artirirlar. Bunlardan birin-
cisi 6grenme egrisi doneminde yapilan ameliyatlar-
da yanlis insizyon sec¢imi ve uzun sire rediksiyonla
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ugrasiimasi, digeri ise ilioinguinal insizyon sirasinda
profilaktik antibiyotik kullanilmamasi ile birlikte yeter-
siz hematom drenajina baglanmaktadir[7, 17, 26].
Olgumuzun bir tanesinde ytzeyel enfeksiyon sapta-
dik(%3,7) ve uygun antibiyoterapiyle enfeksiyonu ge-
riledi. Ge¢ doénem komplikasyonlarinin en énemlileri
avaskuler nekroz, artroz ve heterotopik ossifikasyon-
lar(HO)dir. Letournel K-L yaptigi olgularda genis di-
seksiyon sonrasi %26 oraninda HO raporlamistir[5].
Giannoudis ve ark. yaptiklari 3760 hasta iceren me-
taanalizde %20 oraninda kalga artrozu, %10 oranin-
da HO raporlamiglardir[6]. iki olguda ilk bir yilda orta
derecede kalca artrozu, bir olguda(%8,1) 5.yil taki-
binde ileri artroz gelistigini saptadik(Figur 2). Yuksek
enerjili yaralanmalara ve olusabilecek dislokasyonla-
ra bagl olmasi olarak femur basi ve asetabulumda
kikirdak hasari kaginilmazdir[5, 27]. 8 olguda(%21,6)
kalcada dislokasyon mevcuttu. Cerrahi uygulanan bir
hastada(%3,4) 14 ay sonra Brooker Evre-lll HO sap-
tandi. Cerrahi olarak hedefimiz anatomik rediiksiyon
ve bunu basarmis da olsak asetabulum kiriklari etyo-
lojisinde yuksek enerjili travma, dislokasyon ve buna
bagli kondrolizis klinik ve radyolojik sonuglarin en bi-
yuk belirleyicilerindendir.

Sonug

Asetabulum kiriklari yuksek enerjili travmalar sonucu
olustugu icin yasami tehdit eden yaralanmalardandir.
Vicudun yik tasiyici ana kolonlarindan birisi olup ek-
lem uyumunun en iyi sekilde saglanmasi ana hedeftir.
Kirik tipine uygun cerrahi planlama ile anatomik re-
diksiyon uygun ve uyumlu hastalarda tatmin edici so-
nuglar ortaya gikartir. Klinik ve fonksiyonel sonuclarda
anatomik rediksiyonun tek basina yeterli olmadig, ilk
geliste dislokasyonun olmasi, meydana gelen femur
basi ve asetabulumdaki kikirdak hasari ve siyatik sinir
hasari gibi komplikasyonlarin da etkili oldugu unutul-
mamalidir.
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Oz

Amac

Bu calismada, adolesan yas grubunda varikoselekto-
mi operasyonunun endikasyonlarinin, ameliyat sonra-
sI etkilerinin ve komplikasyonlarinin degerlendirilmesi
amagclanmistir.

Gerec ve Yontem

Ocak 2010 ve Aralik 2018 tarihleri arasinda 11-17
yas araliindaki varikoselektomi yapilan 40 hastanin
bilgileri retrospektif olarak incelendi. Hastalarin de-
mografik verileri, sikayetleri, operasyon oykuleri, va-
rikoselektomi endikasyonlari, fizik muayene bulgulari,
semen analizleri (Tanner 5 evresinde olanlar), skrotal
renkli doppler ultrasonografi sonuglari, takip streleri,
varikoselektomi sirasinda tercih edilen anestezi turd,
varikoselektomi tarafi ve komplikasyonlar degerlendi-
rildi.

Bulgular

Hastalarin yas ortalamasi 14.2+1.8 (11-17) yil idi. Fi-
zik muayenesi yapilan hastalarin 36‘sinda (%90) 3.
derece varikosel mevcut iken, 3 hastada (%7) variko-
sele ek olarak testiktler hipoplazi, 1 hastada (%3) ise
testikuler atrofi mevcut idi. Semen analizi verebilecek
olan 4 hastanin 2’'sinde semen analiz sonuglari nor-
mal iken, 1 hastada azospermi, 1 hastada ise oligo-
astenospermi saptandi. Operasyon sonrasi oligoaste-
nospermik ve azospermik hastanin semen analizinde

dizelme izlendi. Operasyon sonrasi erken donemde
1 hastada orsit gelisirken, ge¢ donem takiplerde 1
hastada varikosel nuksu ve 1 hastada ise testiste hi-
poplazi izlendi.

Sonug

Varikosel testikller hipoplazi, atrofi yaparak hipogo-
nadizme yol acabilen, buna ek olarak skrotal agriya
neden olabilen bir hastaliktir. Adolesan varikoselli
hastalar degerlendirilirken cerrahi endikasyonu olan
hastalarin geciktiriimemesi olusabilecek fertilite prob-
lemlerinden kaginilmasi acisindan dnemlidir.

Anahtar Kelimeler: Adolesan varikosel, varikoselek-
tomi, infertilite

Abstract

Objective

We aimed to investigate the indications, postoperati-
ve impacts and complications of the varicocelectomy
among adolescents.

Materials and Methods

We included patients, who underwent varicocelec-
tomy between January 2010 and December 2018.
Forty patients’ data were analyzed retrospectively.
The demographical data, complaints, histories of any
operations, indications of varicocelectomy, physical
examination (PE) findings, semen parameters (for the
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adolescents at Tanner 5 stage), scrotal color doppler
ultrasonography reports, follow up durations, anest-
hesia types, operation sides and complications were
recorded.

Results

The mean age of the patients was 14.2+1.8 (11-17)
years. Thirtysix (90%) of the patients had grade 3 va-
ricocele on PE. Three (7%) patients had testicular hy-
poplasia; 1 (3%) had testicular atrophy. Four patients
were able to give semen samples. Two of those had
normal results; 1 had azospermia; 1 had oligoasthe-
nospermia. Semen parameters of the patients with
oligoasthenospermia and azospermia improved after

Giris

Varikosel; pleksus pampiniformisteki venlerin dilatas-
yonu ile karakterize bir hastaliktir. On yasindan 6nce
daha seyrek olmakla birlikte puberteye dogru insidan-
sI artar ve puberte sonrasi %14-20 seviyelerine ula-
sir (1). infertil bireylerde ise bu oran daha da artarak
%40 seviyelerine ¢ikmaktadir (2). Adolesan varikosel
siklikla asemptomatiktir ve nadiren agriya neden olur.
Hastalarin kendileri, ebeveynleri ya da c¢ocuk dok-
torlarinin rutin muayenesi sirasinda fark edilebilirler.
Vakalarin %78-93'iinde varikosel sol taraftadir. Sag
tarafta izole varikosel oldukca nadirdir.

Nedeni tam olarak net olmamakla birlikte varikosel
olusumu vicudun gelisimi ve testis i¢gine kan akimi-
nin artmasiyla birlikte hizlanmaktadir. Ven6z drenajin
bozulmasiyla varikosel; testiste sicaklik artisi, and-
rojen seviyelerinde dusuklik ve toksik madde salini-
mi ile apoptotik yolaklari indukler ve sonugta sperm
uretim bozukluklarindan testiktler hipoplaziye kadar
gidebilecek degisikliklere yol acabilir (3). Adolesan
yas grubunda varikoseli olan taraftaki testiste dige-
rine gore 2 mL ya da %20’den fazla volim kaybina
hipoplazik testis olarak adlandiriimaktadir ve variko-
seli olan adolesanlarin %20'sinde ileride fertilite prob-
lemleri gelismektedir (3, 4). Bu calismada, adolesan
yas grubunda yapilan varikoselektomi operasyonu-
nun endikasyonlarinin, ameliyat sonrasi etkilerinin ve
komplikasyonlarinin degerlendirmesi amaclanmistir.

Gerec ve Yontem
Calismamiz, Helsinki Bildirgesi prensiplerine uygun
olarak hazirlanmis olup, 16.04.2020 tarihinde, Ankara

Sehir Hastanesi 1 nolu Klinik Arastirmalara Etik Ku-
rulu tarafindan incelenmis ve oy birligiyle etik acidan
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operation. One patient had orchitis on early postope-
rative period. Varicocele recurrence was detected in 1
patient on follow up. One patient had testicular hypop-
lasia after varicocelectomy.

Conclusion

Varicocele is an ethiological factor for hypogonadism
by developing hypoplasia and atrophia. Additionally, it
is a common cause of scrotal pain. Surgery indicati-
ons should be well known during evalution of adoles-
cents with varicocele for avoiding fertility issues.

Keywords: Adolescent varicocele, varicocelectomy,
infertility.

uygun gorulmustir (Etik kurul onay numarasi: E1-20-
426)

Klinigimizde Ocak 2010 ve Aralik 2018 tarihleri ara-
sinda 11-17 yas araliinda varikosel tanisi alip va-
rikoselektomi endikasyonu konulduktan sonra va-
rikoselektomi yapilan toplam 40 hastanin bilgileri
retrospektif olarak incelendi. Yaslari 18'den buylk
olan hastalar calisma disinda birakildi. Hastalarin de-
mografik verileri, sikayetleri, operasyon dykuleri, vari-
koselektomi endikasyonlari, fizik muayene bulgulari,
semen analizleri (Tanner 5 evresinde olanlar), skrotal
renkli doppler ultrasonografi sonuglari, takip sireleri,
varikoselektomi sirasinda tercih edilen anestezi turd,
varikoselektomi tarafl ve komplikasyonlar degerlendi-
rildi. Varikoselektomi endikasyonlari; varikoselle iligki-
li kclk testis olmasi, fertiliteyi etkileyen ek testikuler
durumun varhgi, bilateral palpe edilebilir varikosel ol-
masl, ge¢ adolesan hasta grubunda bakilan semen
analizinde bozukluk saptanmasi, semptomatik vari-
kosel bulunmasidir (3, 4). Operasyonlar subinguinal
yontem kullanilarak gerceklestirildi.

Bulgular

Varikoselektomi yapilan hastalarin yas ortalamasi
14.2+1.8 (11-17) yil idi. Fizik muayenede hastalarin
36'sinda (%90) 3. derece varikosel mevcut iken, 3
hastada (%7) varikosele ek olarak testikuler hipoplazi,
1 hastada (%3) ise testikller atrofi mevcut idi. Skrotal
renkli doppler ultrasonografisi mevcut olan 22 hasta-
nin 16'sinda belirgin reflll izlendi. Tanner 5 evresinde
olup semen analizi verebilecek olan 4 hastanin 2'sin-
de semen analiz sonuglart normal iken, 1 hastada
azospermi, 1 hastada ise oligoastenospermi saptan-
di. 39 hastaya sol, 1 hastaya sag varikoselektomi ya-
pildi (Tablo 1). Tim hastalarda operasyon subinguinal
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Tablo 1 Adolesan varikoselektomi yapilan hastalarin demografik ve klinik verileri

Yas (yil) 142+1.8
Varikosel derecesi
Grade 2, n(%) 36 (% 90)
Grade 3, n(%) 4 (% 10)

Cerrahi yonii

Sag, n(%) 39 (% 97.5)

Sol, n(%) 1 (% 2.5)
Testikiiler hipoplazil atrofi, n(%) 4 (% 10)
Skrotal doppler USG (n:22), n(%) 16 (% 72)
Anormal sperm analizi (n:4), n(%) 2 (% 50)

yontem ile yapildi. Dért hastaya lokal anestezi altinda
varikoselektomi yapilirken, 36 hastaya genel anestezi
uygulandi. Ortalama operasyon suresi 42+5,7 (24-60)
dk. idi. Hicbir hastaya dren yerlestiriimedi. Hastanede
yatis sUresi ortalama 21,1+11,9 (8-48) saat, ortalama
takip suresiise 14,3+1.8 (1-48) ay idi. Operasyon son-
rasi kontrollerde, testikiler hipoplazi olan 3 hastanin
testis boyutlarinin diger testisi yakaladigi, atrofik testi-
si olan hastanin testis boyutunda ise belirgin degisik-
lik olmadig1 tespit edildi. Oligoastenospermik hastanin
semen analizinde konsantrasyon 5 milyon/mL'den 12
milyon/mL’ye, ileri hareket %17'den %32'ye ¢ikar iken
azospermik hastada 9,9 milyon/mL sperm saptandi.
Operasyon sonrasi erken donemde 1 hastada orsit
gelisirken, ge¢ donem takiplerde 1 hastada varikosel
niksu ve daha dnce varikoselektomi 6ykusi olan bir
hastada ise testiste hipoplazi izlendi. Hicbir hastada
hidrosel olusumu meydana gelmedi.

Tartisma

Varikosel erkek infertilitesinin dizeltilebilir en sik
nedenidir. Primer infertilitesi olanlarda %19-41, se-
konder infertil erkeklerde ise %45-81 oraninda go6-
rilmektedir. infertilitenin yani sira testiskiiler atrofiye
neden olabilmesi ve testikiler disfonksiyona yola
acarak hipogonagizmle sonuclanabilmesi acgisindan
onemlidir (5). Adolesanlarda gorulen varikosel eris-
kinlerde oldug@u gibi testis atrofisine ya da infertiliteye
yol acabileceginden lzerinde durulmasi gereken bir
hastaliktir. Adolesan varikoselektominin endikasyon-
lari, zamani ve teknikler konusunda hala tam uzlasiya
varilamamistir. Jukic ve arkadaslarinin yaptigi toplam
537 adolesan varikosel hastasinin dahil oldugu seride
hastalar agik ve laparoskopik olarak tedavi edilmis-
lerdir. Her iki grupta da sperm konsantrasyonunda,
sperm motilitesinde ve morfolojisinde anlamli olarak

iyilesme gozlemlemislerdir (6). Bedir ve arkadasla-
rinin yaptigi ¢alismada unilateral varikoseli olan 50
adolesan hastanin ortalama sol testis volimi saga
gore anlamh olarak dusukken (5.4 mL), operasyon
sonrasi testisler arasi anlamli bir fark bulunmamistir
(Sag testis 10.8mL, 9.9mL) (7). Bununla beraber yedi
randomize kontrolli ve non-randomize kontrollu galis-
manin yer aldigi bir metaanalizde adolesan varikoseli
olan hastalar izlem grubu ve varikoselektomi grubu-
na ayrilarak testis volimleri ve semen parametreleri
takip edilmistir. Takiplerde varikoselektomi uygulanan
grupta testis volimlerinde anlamli bir artis saptanma-
sina ragmen; iki grup arasinda semen parametreleri
acisindan anlamli bir degisiklik saptanmamistir (8).
Bizim calismamizda testikiler hipoplazisi olan has-
talarin testis boyutlarinin normal seviyelere ciktigi
ve semen analizi verebilecek hastalardan oligoaste-
nospermik hastada sperm parametrelerinde diizelme
oldugu, azospermik hastanin ise oligospermik hale
geldigi tespit edilmistir.

Varikoseli olan bitin adolesan hastalarda cerrahi
tedavi Onerilmemektedir. Testikiler atrofi gibi ciddi
komplikasyonlarin dogabilecegi g6z ©Onine alindi-
ginda uygun hastalarda izlem secenegi giindeme
gelmektedir. Asemptomatik, testiste volim kaybi ya-
ratmayan varikoseli olan adolesan hastalarin fizik mu-
ayene ile ve uygun yastaki hastalarin semen analizi
ile takip edilmesi uygundur. Takiplerinde semen anali-
zinde bozulmasi olan ya da testiste volim kaybi olan
hastalarda cerrahi tedaviye gecilmesi gerekmektedir

(9).

Anatomik nedenlerden kaynakl varikosel daha ¢ok
solda gorulmektedir (3). Bizim calismamizda da vari-
koselektomi yapilan 40 hastadan 39 (%97,5)’'una sol,
1 (%2,5) hastaya ise sag varikoselektomi yapilmistir.
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Varikoselektomi operasyonun siklikla gérilen kompli-
kasyonlari niiks, hidrosel ve testikuler atrofidir. Lenfa-
tik damarlarin baglanmasi sonucu hidrosel olusabilir
ve baska bir operasyon gerekebilir. Lenfatik damarla-
rin ekarte edilerek korunmasi mikroskop kullaniimasi
durumunda azalmaktadir (10). Cayan ve arkadasla-
rinin yaptigi 100 adolesan varikoselektomi yapilan
hastanin incelendigi calismada mikroskop altinda
aclk varikoselektomi yapilan hastalarin takiplerinde
hicbir hastada hidrosel saptanmamis. Biyutiicl goz-
[0k kullaniimasi durumunda ise %2,9 hidrosel sapta-
nirken, blyutict gozlik ya da mikroskop kullaniima-
yan grupta ise %5,9 oraninda hidrosel saptanmistir.
Ayni galismada optik buyuttcu kullanilan hastalarda
%2,9 niiks saptanirken, optik buydtttci kullaniimayan
grupta bu oran %8,8 olarak bildirilmistir (11). Silveri ve
arkadaslarinin yaptigi 46 adolesan varikoselektomilik
seride hastalarin %2.1’inde reklrrens, %6.5'inde ise
hidrosel ve insizyon boélgesinde enfeksiyon oldugunu
bildirmislerdir (12). Cerrahi teknikleri inceleyen calis-
malara baktigimizda inguinal ve subinguinal agik tek-
niklerin karsilastirildigi bir calismada sonuglar ince-
lendiginde cerrahi sonuglar agisindan arada anlamli
bir fark olmadigi ancak subinguinal cerrahinin ingui-
nale gére daha az invaziv oldugundan daha az agril
oldugu belirtilmistir (13). Calismamizdaki tum hastala-
ra subinguinal yontem ile varikoselektomi uygulandi.
Post operatif erken donemde bir hastada orsit geli-
sirken, uzun dénem takiplerde bir hastada varikosel
niiksu ve daha dnce varikoselektomi 6ykusi olan bir
hastada ise testikuler hipoplazi izlendi. Hicbir hastada
ise hidrosel olusumu gézlenmedi.

Calismamizin bazi limitasyonlari mevcuttur. Calisma-
ya alinan hastalar sinirli bir popiilasyonda oldugu icin
semen analizi sadece Tanner evre 5 hastalardan is-
tenmistir; dolayisiyla istatiksel inceleme yapilacak bir
orneklem blyukligune ulasilamamistir. Bunun disin-
da cerrahi operasyonlarin farkli cerrahlar tarafindan
yapilmis olmasi da calismamizin diger bir limitasyo-
nudur.

Sonug

Varikosel, tipta en tartismall konulardan biri olmaya
devam etmektedir ve adolesan varikoselli hastalarda
tedavi secgenekleri ve takip eriskin hastalardan her-
hangi bir farkliik géstermemektedir. Tanidan tedavi-
ye en onemli hedef fertilite potansiyelinin korunmasi
olmalidir. Uygun hastalarda varikoselektomi hastanin
fertilite potansiyelini korumak i¢in glivenle uygulana-
bilir.

240

Adolesan Varikoselektomi

Kaynaklar

1. Akbay E, Cayan S, Doruk E, Duce MN, Bozlu M.
The prevalence of varicocele and varicocele-rela-
ted testicular atrophy in Turkish children and ado-
lescents. BJU Int. 2000;86(4):490-3.

2. Sigman M, Howads SS. Male Infertility. In: “Camp-
bell's Urology 10th Edition”.

3. Radmayr C, Bogaert G, Dogan HS, Koc¢vara R,
Nijman JM, Stein R et al. Varicocele in children
and adolescents Panel. EAU Guidelines on Pae-
diatric Urology.

4. Kogan SJ. The pediatric varicocele In: Pediatric
urology, J.P. Gearhart RC, Rink & PDE. Mouriqu-
and, Editors. 2001; WB Saunders: philadelphia.

5. Ficarra V, Crestani A, Novara G, Mirone V. Varico-
cele repair for infertility: what is the evidence? Curr
Opin Urol 2012; 22: 489-94.

6. Jukic M, Todoric M, Todoric J, Susnjar T, Pogorelic
Z .Indian. Laparoscopic Versus Open High Ligati-
on for Adolescent Varicocele: A 6-year Single Cen-
ter Study. Pediatr. 2019;15;56 (8):653-658.

7. Bedir F, Keskin E, Karabakan M, Karabulut i, Yil-
mazel FK, Ozbey EG, et al. Evaluation of testicular
catch-up growth in adolescent microsurgical vari-
cocelectomy. Turk J Urol 2017; 43(2): 135-40

8. Zhou T, Zhang W, Chen Q, Li L, Cao H, Xu CL, et
al. Effect of varicocelectomy on testis volume and
semen parameters in adolescents: a meta-analy-
sis. Asian J Androl. 2015;17 (6):1012-6.

9. Cayan S, Akbay E. Adolesan varikosel: Tani,
Tedavi, izlem. Tirk Androloji Dernegi Yayini.
2004;39:478-485,

10.Schneck FX, Bellinger MF. Abnormalities of the
testes and scrotum and their surgica manage-
ment. In "Campbell's Urology 10th edition”.

11.Cayan S, Acar D, Ulger S, Akbay E, et al. Ado-
lescent varicocele repair: long-term results and
comparison of surgical techniques according to
optical magnification use in 100 cases at a single
university hospital. J Urol. 2005; 174 (5):2003-6;
discussion 2006-7

12.Silveri M, Adorisio O, Pane A, Colajacomo M, De
Gennaro M. Subinguinal microsurgical ligation--its
effectiveness in pediatric and adolescent varicoce-
le. Scand J Urol Nephrol.2003;37(1):53-4.

13.Pelit ES, Yeni E. Comparative analysis of varico-
selectomy techniques. Androl Bul 2018;20:85-8



OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg P> 2021:28(2):241-246 doi: 10.17343/sdutfd.732202

COMPARISON OF NONINVASIVE CENTRAL VENOUS
PRESSURE MEASUREMENT METHODS: INTERNAL

JUGULAR VEIN VERSUS VENA CAVA INFERIOR
NONINVAZIV SANTRAL VENOZ BASING OLCUMU YONTEMLERININ
KIYASLANMASI: INTERNAL JUGULER VEN VE VENA CAVA INFERIOR

Yunus Emre OZLUER!, Miicahit KAPCI*

! Adnan Menderes University School of Medicine Hospital Department of Emergency Medicine, AYDIN

Cite this article as: Ozller YE, Kapgl M. Comparison of Noninvasive Central Venous Pressure Measurement Methods: Internal
Jugular Vein versus Vena Cava Inferior Med J SDU 2021; 28(2): 241-246.

Oz

Amacg

Santral vendz basing 6lgimi hastalarin hacim duru-
munu tespit etmek icin etkili bir yontemdir. Bununla
birlikte, pndmotoraks gibi hayati tehdit eden kompli-
kasyonlar ortaya cikabilir. Ultrasonografik 6lgiimlerin
invaziv santral vendz basincin bir gostergesi olarak
kullanilabilecegini disiinmekteyiz.

Gerec¢ ve Yontem

Calismamiz, Ocak 2015-Ocak 2016 tarihleri arasinda,
18 yasin uzerinde olan ve Acil Yogun Bakim Unite-
mizde internal juguler vene (1JV) santral vendz kateter
yerlestirilen 81 hasta lizerinde gergeklestirildi. internal
juguler vendeki kanin yiksekligi, internal juguler ven
kollapsibilite indeksi (1JV-Ki) ve kaval indeks (Ki) ult-
rasonografi ile dl¢uldi. Daha sonra invaziv santral ve-
ndz basing (SVB) dl¢lldi ve hastalar disik SVB ve
normal SVB gruplari olarak iki gruba ayrildi ve bu l¢
yontem acisindan gruplar arasinda istatistiksel olarak
anlamlihk arandi.

Bulgular

Yas ortalamasi 68,58 + 13,33 idi. Hastalarin 54'0 (%
66,6) erkekti. Kirk alti hasta (% 56,8) mekanik venti-
lasyon altindaydi. Dustuk SVB grubu 62 hastadan (%
76,5) olustu. Ortalama invaziv SVB 4,83 £ 4,26 mmHg

idi. 1JV-Ki ve invaziv SVB ile Ki (r= 0,267, p=0,016 ve
r=0,319, p=0,04), 13V yiikseklik yontemi ve Ki ile inva-
ziv SVB olgumi arasinda anlamh korelasyonlar vardi
(r=-0,231, p=0,03 ve r=0,357, p=0,01). Ki ile invaziv
SVB o6lcumu arasinda herhangi bir korelasyon izlen-
medi (r = -0,010, p = 0,368).

Sonug

Noninvaziv santral ventz basing 6l¢im yontemleri in-
vaziv santral ven6z basing dizeyleri icin bir gosterge
olarak kullanilabilir. 13V-Ki, SVB'I tahmin etmek igin
yararli bir arag¢ olabilir. 13V 6lgimleri, dzellikle hipo-
volemik hastalarda vena cava inferior dlgimlerinden
daha iyi sonu¢ vermektedir.

Anahtar Kelimeler: Santral vendz basing, internal
juguler ven, Kollapsibilite Indeksi, Vena cava inferior,
Ultrason, Korelasyon

Abstract

Objective

Central venous pressure measurement is an effective
method to detect the volume status of the patients.
However, life-threatening complications such as
pneumothorax may occur. We assume that ultraso-
nographic measurements may be used as a surroga-
te of invasive central venous pressure.
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Materials and Methods

Our study has been conducted between January
2015-January 2016 on 81 patients who were over
the age of 18 and to whom a central venous cathe-
ter has been placed in the internal jugular vein (13V)
in our Emergency Intensive Care Unit. The height of
the blood column in the internal jugular vein, internal
jugular vein collapsibility index (IJV-CI) and the caval
index (Cl) of vena cava inferior have been measured
by ultrasound. Then, invasive central venous pressu-
re (CVP) has been measured and the patients were
separated into two groups as low CVP and normal
CVP groups and statistically significance was sought
between groups in regard of these three methods.

Results

The mean age was 68.58+13.33 years. Fifty-four of
the patients (66.6%) were male. Forty-six patients
(56.8%) were mechanically ventilated. Low CVP
group consisted of 62 patients (76.5%). Mean invasi-
ve CVP was 4.83+4.26 mmHg. There were significant

Introduction

Central venous pressure (CVP) is still being used in
the intensive care unit and emergency department
settings to evaluate the volume status of critically ill
patients. As well as it is an invasive measurement
method with risks of major complications such as
pneumothorax, noninvasive measurement methods
of CVP with bedside ultrasonography has gained
popularity lately. Internal jugular vein (IJV) height,
diameter and area measurement, vena cava inferior
(VCI) diameter measurement and calculation of ca-
val index (percentage of the relative decrease in vena
cava inferior diameter with deep inspiration) can be
mentioned among these methods.

Although it is proven that these methods correlate
with invasive CVP values, none of them has become
a part of the routine in the assessment of the critically
ill. Noninvasive CVP measurement is first described
in 1930 by Sir Thomas Lewis employing physical exa-
mination and measurement of the height of the blood
column which provides the intraluminal distention of
the I3V (1). Unfortunately, this method did not achie-
ve the desired accurate results, especially in obese
and elder patients because of the dependency on the
physical examination (2). Despite the technological
advancements and the variety of noninvasive CVP
measurement methods, invasive CVP measurement
is still used in clinics where these technologies are not
readily available.
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correlations between 1JV-Cl and invasive CVP along
with the CI (r=-0.267, p=0.016 and r=0.319, p=0.04,
respectively), IJV height method and CI as well as
invasive CVP measurement (r=-0.231, p=0.03 and
r=0.357, p=0.01, respectively). The CI did not yield
any correlation between invasive CVP measurement
(r=-0.010, p=0.368).

Conclusion

Noninvasive central venous pressure measurement
methods may be used as a surrogate for invasive
central venous pressure levels. The 1JV-Cl may be
a useful tool to estimate CVP. Measurements of 1JV
yields better results than the measurements from
vena cava inferior (VCI) especially in volume deple-
ted patients.

Keywords: Central venous pressure, internal jugu-
lar vein, collapsibility index, vena cava inferior, ultra-
sound, correlation

This study aimed to seek a correlation between inva-
sive CVP and noninvasive CVP values which are esti-
mated by bedside ultrasonographic methods which are
a noninvasive estimation of CVP according to the he-
ight of the blood column in the 13V (1JV height estima-
tion method) and, 1JV collapsibility and caval indexes.

Materials and Methods

This prospective cohort study was performed betwe-
en January 2015 and January 2016 in the emergen-
cy intensive care unit of a tertiary medical center with
450 admittances annually. Eighty-one patients older
than 18 years, to whom were placed a central venous
catheter in their IJV with various indications were en-
rolled. This study was approved by the local ethics
committee (Adnan Menderes University School of
Medicine Ethics Committee of Non-interventional Cli-
nical Researches, 2014/419) and written consent was
obtained from the patients or first degree relatives or
their legal representatives when the patient is unable
to cooperate. Age, sex, respiratory status (spontaneo-
us or mechanically ventilated), the height of the blood
column in the 13V, diameters of 13V, and VCI at both
inspiration and expiration and invasive CVP values
were recorded for all patients.

Inclusion criteria were as follows: Patients older 18
years old and patients who already have central ve-
nous catheters in 1JV. The exclusion criteria were de-
fined as: Patients younger than 18 years old, patients



with pregnancy, known tricuspid valve regurgitation,
cor pulmonale, elevated cardiac enzymes, and history
of radiotherapy or surgery to the neck region.

The 1V measurements were performed in two steps.
An adequate amount of ultrasound gel has been used
to minimize the effect of the compression by preventing
the transducer from contacting the skin. First, a 4-13
MHz linear transducer was used to obtain the diameter
of the 1JV both at the end of the inspiration and the
expiration at the level of cricothyroid membrane while
the patients were in the supine position. The largest
and the smallest diameters of the 13V were measured
and then an 13V-Cl was calculated according to this
formula: (Maximum diameter of IJV-Minimum Diame-
ter of 13V/Maximum diameter of 1JVx100%) (3). Then,
the patient was brought to the semi-recumbent positi-
on with the patient’'s head elevated at the angle of 45
degrees. The transducer was then placed on 13V in the
longitudinal plane and the vein was identified with com-
pression and color Doppler imaging. The height of the
IJV was measured as the vertical distance between the
narrowing point of the vein and the sternal angle. The
CVP was estimated by adding 5cm to this height.

Caval index measurement was performed in the well
acknowledged, conventional fashion with a 1-5 MHz
convex transducer while the patients were in the su-
pine position. The largest and smallest diameters of
VCI was recorded. The caval index then was calcu-
lated as follows: (Maximum Diameter-Minimum Dia-
meter)/Maximum Diameter x %100. With all data ob-
tained, an estimation of noninvasive CVP was made
according to the collapsibility of VCI (4).

Positive end-expiratory pressure (PEEP) was set to 5
cmH,O0 in patients who were mechanically ventilated
during measurements to ensure achieving the physi-
ological state as possible (5). Following the completi-
on of the ultrasonographic measurements, the caval
index has been calculated and recorded. Then the
catheter was connected to the monitor (LifeScope
BSM-3763, Nihon Kohden Corp., Tokyo, Japan) and
an invasive CVP value was obtained.

All ultrasonographic measurements were performed
by the first author of this study who has a country-wi-
de certification on Emergency Ultrasonography using
Hitachi Aloka Prosound Alpha 6 ultrasound device
(Hitachi Aloka Medical America Inc., CT, USA), blin-
ded in invasive CVP value.

According to the invasive CVP values, a threshold
of CVP lower than 8 cmH,O was determined as low
CVP. This value was selected based on the Surviving
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Sepsis Campaign 2012 Guidelines (6). Thus, the pa-
tients were divided into two groups. Statistical rela-
tionships between the two groups and a correlation
between noninvasive CVP estimation methods and
the invasive CVP levels were investigated.

Statistical Analysis

All statistical calculations were made using SPSS
20.0 (IBM Corp. Released 2011. IBM SPSS Statistics
for Windows. Version 20.0. Armonk, NY: IBM Corp.).
The statistical significance level was determined as
0.05. A Chi-square test was performed to analyze the
statistical similarity between groups. Mann-Whitney U
was used to investigate significant difference between
groups among all measurement methods. Spearman
correlation test was performed to detect the correlati-
on between estimated and invasive CVP values.

Results

Eighty-one patients (27 females and 54 males) with the
mean age of 68.58+13.33 were included in the study.
An overview of the patient characteristics is given in
(Table-1). Of the 81 patients, 35 patients were breat-
hing spontaneously while 46 of them were intubated
and mechanically ventilated. Besides, 62 of them had
an invasive CVP value under 8 mmHg (76.5%). The
mean invasive CVP level was 4.83+4.26 mmHg in all
groups. This value was 3.00+2.38 in the low CVP group
and 10.84+3.45 in the normal CVP group (p=0.000).

The mean 13V collapsibility index was 29.02+23.53 in
the low CVP group and 16.32+13.61 in the normal CVP
group (p=0.02). With a cut-off level of 13.09% accor-
ding to the ROC curve analysis, this method detected
low CVP with a sensitivity of 74.2% and a specificity
of 63.2% (AUC=0.677, p=0.02) (Graphic 1). The IV
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Graphic 1
ROC Curve analysis for the Internal Jugular Vein Collapsi-
bility Index (AUC=0.677, p=0.02)
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height method estimated a mean CVP of 5.03+4.29
and 8.57+2.65 mmHg in the low and normal CVP
groups, respectively (p=0.00). The caval index me-
asurement was 32.60+£25.91 in the low CVP group
and 25.42+27.24 in the normal CVP group (p=0.61).
Chi-square test did not yield significant differences
between the two groups (x2=6.98, p=0.08) (Table-2).

Spearman’s rho test showed a negative correlation
between 1JV-Cl and invasive CVP measurements

Comparison of Noninvasive CVP Measurement Methods

(r=-0.267, p=0.016). We found a positive correlation
between 13V height method and invasive CVP values
(r=0.357, p=0.01). Besides, the measurements with
the 13V height method were negatively correlated with
the 1JV-Cl measurements (r=-0.231, p=0.03). Also,
there was a significant correlation between 1JV-CI
and caval index (r=0.319, p=0.04). On the other hand,
the caval index method did not show any correlation
between the invasive CVP measurements (p=0.36)
(Table-3).

Table 1 Demographic and Diagnostic Characteristics of the Patients

Overall Low CVP Group Normal CVP Group P
Age (years) 68.5+13.3 68.9+12.1 67.4+£16.9 0.95
?ne)x (malelfemale) 54/27 42120 12/7 0.71
Respiratory Status (spontaneously
breathing/Imechanically ventilated) 35/46 27/34 8/11 0.91
(n)
Mean Invasive CVP (mmHg) 4.83+4.26 3+2.38 10.84+3.45 0.00

Table 2 Bedside ultrasound measurements of the internal jugular vein and inferior vena cava

Measurement Method Lo (i\él;)G roup EE (g\él; CISHE p

13V Collapsibility Index (%) 29.02+23.53 16.32+13.61 0.02
13V Height (Estimated CVP as mmHg) 5.03+4.29 8.57+£2.65 0.00
Caval Index (%) 32.60+25.91 25.42+27.24 0.61

Table 3

Spearman correlation coefficients between ultrasound measurements and the invasive central venous

pressure.
Comparison Between Measurement Methods r p

13V Collapsibility Index and Invasive CVP -0,267 0,016
13V Height Method and Invasive CVP 0,357 0,01
13V Height Method and Caval Index -0,231 0,03
13V Collapsibility Index and Caval Index 0,319 0,04
Caval Index and Invasive CVP -0,101 0,368
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Discussion

Central venous pressure is still being used in the de-
termination of the volume status of the critically ill.
Alongside the technological advancements in medi-
cine, it is now almost a necessity to measure CVP
noninvasively due to major complication risks despite
the routine use of ultrasound in catheter placement.
With the integration of the ultrasound in clinical practi-
ce, particularly in central venous catheter placement,
this procedure has become safer (7). Nevertheless,
risks of life-threatening complications and rates of
long-term morbidities (e.g. catheter-related bloodst-
ream infections) should not be underestimated. In a
recent Cochrane systematic review (8), total compli-
cation rates of IJV cannulation, arterial puncture, and
mechanical complications were 13.5%, 9.4%, and 3%
respectively. Besides, the use of ultrasound yielded a
decrease in the rates of total complications, arterial
puncture, and mechanical complications 71%, 72%,
and 73% respectively (8). We believe that this is ano-
ther reason to be in search of a noninvasive volume
estimation method.

In a recent study, Haliloglu et al reported that the 1JV-
Cl detected the volume depletion in non-ventilated
patients with sepsis with a sensitivity of 78% and a
specificity of 85% (9). However, their study was con-
ducted in non-mechanically ventilated patients and
the mean age of the study population was lower than
ours which the absence of PEEP might have influen-
ced the right atrial pressures. Also, the competency
of the regulatory mechanisms of the vascular tone
according to age might have had played a role dissi-
milarly to our study. In 2019, Parikh et al (10) reported
that 1JV-CI correlates with the right atrial pressures
that they measured invasively which represents quite
a similarity to our study. In a recent review, Pourmand
et al (11) reported that the cut-off value of IJV-Cl is
39% to use for the detection of the volume depletion
but the basis of this value is unclear. In our study, this
value was lower than Pourmand’s. We assume that
this might be originated from the unequal distributi-
on of the patients with sepsis in our study population.
Considering these two reports,

In 80 healthy volunteered patients, Unliier et al (12),
compared the height of the IJV before and after a blo-
od donation of 450 ml. Additionally, they investiga-
ted the 13V collapsibility index, and they detected a
significant decrease in the height of the 13V after the
donation. Thus, they proposed that this finding can
be used to detect the early phase of hypovolemia. Li-
kewise, Nik Muhamad (13) et al suggested that the
measurement of the height of the 1JV might correlate
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well with the invasive CVP values. Parallel to these
reports, we also found a correlation between the 13V
height method and the invasive CVP values (p=0,01).
On the other hand, 13V measurement method can be
time-consuming especially in the emergency settings,
the patient should be placed in a semi-recumbent po-
sition exactly, the tapering portion of the blood column
in the 13V must be marked correctly, the horizontal line
from this point should be parallel to the surface, and
the vertical measurement to the sternum should be
performed accurately.

Another noninvasive volume estimation method in our
study was measuring the collapsibility index of VCI.
However, there are controversies regarding the utility
of the caval index in the literature. A decade ago, Nag-
dev et al (14) suggested that in patients with more
than 50% collapse in VCI, CVP was <8 mmHg, thus,
showing a strong correlation with low CVP values.
This was coherent with the well-known clinical ap-
proach of the volume estimation with the caval index.
Also, Orso et al (15) investigated whether caval ultra-
sound could detect low volume status in dehydrated
elderly patients with elevated BUN/Creatinine levels
and found that a caval index is a reliable tool for the
detection of the volume depletion. Additionally, Aydin
et al (16) particularly claimed that the end-expiratory
diameter of VCI shows a strong correlation with in-
vasive CVP values. Discrepantly, our findings of the
caval index were different than these studies. When
literature is reviewed, it is acknowledged that more
recent studies question the value of VCI measure-
ments. Although in a relatively small group of critically
ill patients, Govender et al (17) found no correlation
between caval index and CVP.

In a study, where Kent et al (18) suggested that the
correlation between 1JV-Cl and the caval index is qu-
estionable, we found a significant correlation between
IJV-CI and the caval index. However, we must admit
that this correlation is not as strong as expected due
to the low level of a correlation coefficient. We assu-
me that this relationship may be better understood
with additional studies containing a larger number of
participants.

When all ultrasonographic methods of this study are
reviewed together, we may suggest that the methods
involved with the internal jugular vein yields better re-
sults. Furthermore, 1JV-Cl is a better tool to estimate
a noninvasive CVP than CI especially in the patients
with low CVP, in another words the volume depleted
patients.

Our study has several limitations. First, our sample
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size consisted of intensive care unit patients, and
most of them were diagnosed with sepsis (42%) whi-
ch they were mostly volume-depleted and in need of
aggressive fluid resuscitation and inotropic agents.
We think this is the main reason why the mean inva-
sively measured CVP was 4.4 mmHg in our sample
size. Additionally, 62 of our patients (76.5%) had an
invasive CVP value of <8 mmHg. This hampered us
to make a comparison with an adequate number of
patients who had an invasive CVP value of 28 mmHg.
Second, we enrolled both spontaneously and mec-
hanically ventilated patients into our study. This may
have influenced the calculation of the caval index and
other ultrasound parameters. Third, we did not stratify
for the use of vasopressors or the use of sedatives
that could affect the measurements, and fourth our
measurements were accomplished by only one ultra-
sonographer, thus we did not compare inter- or int-
ra-rater reliability of the ultrasound techniques.

Conclusion

Noninvasive CVP estimation methods with bedside
ultrasonography can be useful and used instead of
invasive CVP measurement. Among these methods,
although it may be time-consuming methods involving
I3V may be more accurate than Cl when investigating
volume depleted patients. In particular, IJV-CI, with a
cut-off level of 13.09%, a low CVP state can be esti-
mated with a sensitivity of 67.7% and a specificity of
63.2%.
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Oz

Amacg

Bas-boyun, kol ve gdvdeye konforlu ve glvenilir ola-
rak serbest flep transferi icin, bu bdlgelerin ana alici
damarlarinin dnceki cerrahi, radyoterapi veya travma
sonucu elverissiz olmalari durumunda, cerrahlara To-
rakoakromial arter govdesi ve Sefalik venin (TAT-CV)
varligini hatirlatmay1 amagladik.

Gerec¢ ve Yontem

Bas-boyun veya Ust ekstremitede tumor veya trav-
may! iceren, bu vaskuler sistemin farkli modalitelerle
kullanilarak serbest doku transferi ile tedavi edilen 8
hasta retrospektif olarak incelendi.

Bulgular

Bu vaskiler sistem bitiin vakalarda givenilir oldugu-
nu kanitladi. Pektoral flep ile kimerizasyonu miumkun
kildi. Bas-boyun rekonstriksiyonu i¢in 6 hastada ve
2 Ust ekstremite restorasyonunda kullanildi. Anasto-
mozlarin TAT-CV bélgesine tasinmasi ve CV transpo-

zisyonu, dolasim sorunu olan flebi kurtarmak icin ol-
dukga hizl ve gtvenilir ydntemler olarak bulundu.

Sonug

Bircok rekonstriktif cerrah tarafindan anatomik ola-
rak iyi bilinmesine ragmen, diseksiyonunun kolayligi,
tutarhh@i, farkh ¢aph dallarinin sagladigi kanlanma
ve stratejik lokasyonu yeterince ragbet gérmemekte-
dir. Ayrica pektoralis major flep transferi sirasinda ek
doku gereksinimi oldugunda, bu vaskuler sistem alici
olarak orada hazir bulunmaktadir.

Anahtar Kelimeler: Sefalik ven; serbest flep; Torako-
akromial arter

Abstract

Objective

We aimed to remind surgeons of the presence of the
thoracoacromial arterial trunk and cephalic vein (TAT-
CV) for a comfortable and reliable free flap transfer
to the head, arm, and trunk, in case the mainstream
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recipient vessels of these regions pose some incon-
veniences due to previous surgery, radiotherapy, or
trauma.

Material and Methods

Eight cases of trauma or tumor involving the head and
neck or upper extremity, treated with free tissue trans-
fer in which this vascular system was used with diffe-
rent modalities, were reviewed retrospectively.

Results

This vascular system proved to be reliable in all cases.
It enabled chimerization with the pectoral flap. It was
used in six patients for head and neck reconstructions
and in two upper extremity restrorations. Switching

Introduction

The neck is a rich source of recipient vessels in free
tissue head and neck reconstruction. Though, scar-
ring due to previous neck dissections and radiother-
apy, absence of the external jugular vein, and prox-
imally tied external artery branches make recipient
vessel exploration a challenging task in recurring cas-
es (1). Moreover, radiation injury is known to impair
the patency of anastomoses (2,3,4). In a systematic
review performed on head and neck cancers, preop-
erative radiotherapy was found to be associated with
an increased risk of free flap failure (5). Regardless of
what is known about the status of the neck vessels,
the skeletonized and scarred appearance of the neck
may foreshadow a blind dissection, where cleavage
between tissue planes has been lost. To overcome
this obstacle, a suitable recipient vessel around the
cervical region is not infrequently sought (6,7). A sim-
ilar situation may be faced in breast reconstruction, in
which both the axillary and internal mammary vessels
may be impaired due to lymph node dissection, ra-
diotherapy, or coronary bypass surgery (8). Another
source of difficulty in finding a recipient vessel around
the axilla is extensive vascular injuries leading to
graft interpositions that bypass major axillary artery
branches.

The thoracoacromial trunk and cephalic vein (TAT-
CV) are found where the lateral border of the pec-
toralis major muscle meets with the clavicle (Figure
1). This location can serve as a reminder of different
reconstructive regions, including head and neck, up-
per arm, and thorax-breast sites. While TAT-CV can
successfully relieve the anxiety of finding a suitable
recipient vessel in some challenging cases, it tends
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the anastomoses to TAT-CV site and cephalic vein
transposition were found to be rapid and reliable met-
hods to rescue a flap with compromised circulation.

Discussion

Although anatomically well known by many reconst-
ructive surgeons, its ease of dissection, consistency,
supply of branches of differing caliber, and strategic
location is not adequately appreciated. Moreover, in
cases of pectoralis major flap transfer in which additi-
onal tissue is required, this vascular system is already
there to receive it.

Keywords: Cephalic vein; free flap; thoracoacromial
artery.

to be ignored among usual treatment options. In the
Shanghai experience of 4640 flaps for head and
neck cancer, 8% of patients received radiotherapy.
Although the relationship between vascular problems
and preoperative radiotherapy was not addressed,
vascular problems, salvaged or failed, were around
5%. A recipient vessel originating out of neck was
not reported in any of these cases (9). In the present
study, over the last ten years, TAT-CV was the first
choice recipient site in six cases. In two other cases,
surgeons rushed to this site upon circulatory failure to
rescue the flaps in an urgent manner. We aimed that
these vesssels will more readily be acknowledged as
options in the recipient vessel selection process with
different using modalities.

Materials and Methods

Eight free tissue transfers performed on the head and
neck and upper extremity using TAT-CV were retro-
spectively reviewed. They are displayed in Table 1.
This study was conducted with approval of Stuleyman
Demirel University Faculty of Medicine Clinical Re-
search Ethic Commitee (Date:16.04.2020, N0:113).
The rules of research and publication ethics were fol-
lowed in accordance with the Declaration of Helsinki.
The patient age range was 18-69 years, and all were
male. The follow-up period ranged from 3 months to 4
years. Four of the patients were operated due to head
and neck cancers. The other patients had the exten-
sive tissue defects because of high energy traumas
with gunshot and vehicle accident.

Anatomy and Surgical Technique
TAT stems from the second part of the axillary artery.
It is a relatively short branch that soon divides into its
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Demographic information of patients. Diagnoses, defect sites, flap choices, radiotherapy, and recipient

vessels were reviewed.

Patients e
Diagnosis R’Ta:‘dlatlon Flap Recipient artery/Vein
No | Age erapy
1 69 LB G ' Yes Groin Deltoid branch of TAT / CoV
Tracheoesophagocutaneous fistula
Larynx CA/ Latissimus .
2 ar Pharyngoesophagocutaneousfistula = Dorsi MC RS iCTellICTan O AL
Recurring larynx and floor of the mouth Latissimus
3 47 SCC / Pharyngoesophagocutaneous Yes : Deltoid branch of TAT / CV
. Dorsi MC
fistula
DIEP Deltoid branch (for free flap)
4 54 | Recurring oral SCC involving also skin Yes Chimerized and pectoral branch of
with Pectoral TAT / CV
ST al: 30_ne i soft_tlss_ue I(.)SS' . Deltoid branch of TAT only
5 33 Vascular injury of hemifacial with No lliac Bone . .
. with vein graft (CV)
mandibular defect.
6 36 Gunshot. Bone,lc?:sft HESIDEIE €I No lliac Bone CV transposition Only
Traumatic Arm Amputation / Elbow Functional .
7 18 and Wrist Active Motion Deficit in No Gracilis I LIETE G LAY
CoV
Replanted Arm Muscle
Gunshot Wound of Axilla / Axillar
8 34 Art.e.ry. il G R TRl S No Groin Deltoid branch of TAT / CoV
artificial vascular graft and sural nerve
grafts.
TAT: Thoracoacromial trunk, CV: Cephalic vein, CoV: Comitant vein of TAT, MC: Musculocutaneous.

Acromial branch
Deltoid branch

Deltoid muscle

Clavicular branch Pectoral branch

Thoracoacromial
artery

Figure 1

Anatomic illustration of the thoracoacromial trunk and ce-
phalic vein (TAT-CV) vascular system and relationship with
other structures.

own branches. It arises behind the pectoralis minor,
traversing its medial border to pierce the clavipectoral
fascia, and dividing into its branches. The CV is one
of the main superficial veins of the upper extremity,
running from the hand to the shoulder, along the out-
er edge of the biceps muscle. It passes between the
deltoid and pectoralis major muscles, known as the
deltopectoral groove, and through the deltopectoral
triangle, emptying into the axillary vein (10).

For TAT-CV dissection as recipient vessels, a hori-
zontal, curved incision 10-15 cm in length is planned
just under the clavicle starting from the midclavic-
ular point and extending through the deltopectoral
groove toward the arm. Firstly, the CV is found in
the deltopectoral groove under the fascia between
the deltoid and the pectoral muscles. Vein dissec-
tion is continued proximally, and the deltoid branch
of TAT is found medially with respect to the CV (Fig-
ure 1). The pectoral muscle is divided from the clav-
icle laterally, and then the deltoid branch is followed
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proximally toward the root of TAT, also revealing the
pectoral and acromioclavicular branches. One of the
TAT branches is used as a recipient artery. If the con-
comitant vein is not appropriate, the CV is used as
the recipient vein.

When only the CV of TAT-CV is needed, the dissec-
tion begun in the deltopectoral groove is pursued dis-
tally all the way down the arm and forearm, if required.
It is subcutaneously passed to the anastomosis site.
When a chimerization to the pectoral flap is required,
the deltoid branch and CV in an appropriate length
are comfortably chosen as recipient vessels.

Results

Laryngeal carcinoma was the primary pathology in
three cases. These patients (Numbers 1, 2, and 3) had
pharyngoesophagocutaneous or tracheoesophagocu-
taneous fistulas. Two of them had been wearing the
Blom-Singer device. These fistulas were reconstruct-
ed with free latissimus dorsi musculocutaneous and
free groin flaps (Figure 2). One patient had a recurrent
tumor in the floor of the mouth and the neck after bilat-
eral neck dissection and radiotherapy to the neck. The
tumor was excised extensively, leaving only the com-
mon and internal carotid arteries bilaterally. The large
pharyngeal defect was reconstructed with the free
latissimus dorsi musculocutaneous flap (Figure 3).

In Patient 4, a recurring oral squamous cell carcinoma
(SCC) involving the mental and upper cervical skin,
mouth floor, and mandibular body, after bilateral neck
dissections and adjoining radiotherapy, underwent an
extensive excision including wide skin, subtotal man-

The Use of Thoracoacromial Arterial Trunk and Cephalic Vein System

dible, lower lip, and floor of mouth. A reconstruction
plate was preferred temporarily for the mandibular
defect. The defect of the oral side was closed with
a pedicled pectoral skin flap. The deltoid branch of
the thoracoacromial artery (TA) and the cephalic vein
(CV) was reserved during pectoral flap elevation
for chimerization of a deep inferior epigastric artery
(DIEP) skin flap (Figures 4 and 5).

Two were gunshot injuries involving the mandible and
the overlying soft tissue (Patients 5 and 6). These
were reconstructed using a free iliac bone flap. In
both cases, the free tissue transfers were anastomo-
sed to the neck vessels and circulatory failures oc-
curred in the first 24 hours. In one of these cases, the
external carotid artery itself was the recipient vessel,
because heavily scarred tissue precluded the use of
its branches. The external carotid artery was found to
be trombosed and the anastomoses were switched to
the deltoid branch of TAT and CV was used as a vein
graft. In the other case, a long CV segment distally
from the midarm was transposed to the anastomosis
site instead of dissecting out a contralateral vein and
interposing a vein graft in between (Figure 6).

In Case 7, which was an upper extremity amputation
at an axillary artery level, accompanied by a mixture
of supraclavicular and infraclavicular brachial plexus
injuries, was treated with nerve allotransplantation
and short-term (2 years) immunosuppression for pro-
tective sensation in the hand. Free functional graci-
lis muscle transfer was performed to provide elbow
flexion and wrist extension. TAT and concomitant vein
were used as recipient vessels. Motor supply was ob-
tained from the accessory nerve.

Figure 2

Case 2 had a pharyngoesophagocutaneous fistula (a). The
latissimus dorsi musculocutaneous flap was planned in two
layers as an inner and outer and desepithelized between
both layers (b). Postoperative view after three months (c).
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Figure 3

Recurrence of squamous cell carcinoma (SCC) and wide
pharyngoesophago-cutaneous fistula with irradiated and
scarred neck is seen in Case 3 (a). After excision of SCC
(b). The deltoid branch of TAT and CV were used as recipi-
ent vessels (c). The defect was covered with a skin island of
latissimus dorsi musculocutaneous flap. Postoperative view
at the first year (d).



Case 8 was a shotgun injury in the axillary region ac-
companied by significant axillary skin loss, medial and
posterior cord defects with ulnar and radial nerve im-
pairments, and axillary artery injury. The cord and ax-
illary artery injuries were repaired by interposing the
sural nerve and artificial vessel grafts, respectively,

Free DIEP Skin Flap

Pedicled pectoral flap

Pectoral branch

Thoracoacromial trunk
(TAT)

Axillary artery

Figure 4
Schematic illustration of chimerization of a free flap with
pedicled pectoral flap at the TAT-CV recipient site. While
the pectoral branch of TAT supplies the pectoral flap, deltoid
branch of TAT and CV are utilized as a recipient vessels for
free flap.

Figure 6

Case 6 was injured with a gunshot and had a mandible de-
fect involving the body (a). The mandible defect was recon-
structed with a free iliac bone flap. The free tissue transfer
was anastomosed to the neck vessels and the vein anas-
tomosis was switched to the CV in the first 24 hours due to
venous circulatory problems. The CV can be traced (arrow)
in the neck at the postoperative sixth month (b).
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and a free groin flap was utilized to cover the axillary
skin defect (Figure 7). Here, the anastomoses were
between the superficial circumflex iliac artery (SCIA)
and the deltoid branch of TAT and between the con-
comitant vein of SCIA and CV.

Deltoid $

] AT : .~ branch &

Py
Pektoral

Figure 5

Case 4: Recurrence of oral SCC and hardware exposition
with irradiated head and neck (a). After excision of the tu-
mor, the defect of the oral side was closed with a pedicled
pectoral skin flap. The deltoid branch of TA and CV were
reserved (b) during pectoral flap elevation for chimerization
of a DIEP skin flap. Early postoperative(c) and after first
revision views (d). Six months later (e,f). (P: pectoral flap).

Figure 7

A shotgun injury was ac-
companied by large axil-
lary skin loss, medial and
posterior cord defects,
with affected ulnar and
radial nerves, and axil-
lary artery injury in Case
. 8 (a). Cords and axillary
artery injuries were re-
paired by interposing the
sural nerve(arrow) and
artificial vessel grafts(*)
(b). Free groin flap was
utilized to cover the ax-
illary skin defect. Post-
operative view at sixth
month (c).
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Discussion

All reconstructive surgeons are already familiar with
the TAT-CV vascular complex. It is considered one of
the second choice recipient vessels besides the cir-
cumflex scapular and lateral thoracic vessels (11) in
head and neck, upper extremity, and thorax-breast
reconstructions. This should not mean that it is only
after first choice vessels are deemed useless that
they can be used. The more this vascular site is rec-
ognized, the more it may be utilized when questions
arise about the safety of dissection and anastomo-
sis at the primary recipient sites (Figure 8). There is
scarce literature describing the versatility of TAT-CV
as recipient vessels (10-17). More reports that un-
derline ease of dissection, supine patient positioning,
consistent anatomy, an array of branches of different
calibers, concomitant or CV alternatives, and strate-
gic location, are needed to increase awareness about
this site. Especially in emergency situations, as in the
presence of circulatory problems, this site should be
recalled as a fast and reliable lifeboat to rescue the
flap. In particular, venous obstruction rapidly causes
deterioration of flaps. If a vein graft is required, the
CV would not be the first candidate because it results
in a conspicuous scar in the donor area. However, CV
transposition is again an unrivaled lifeboat in terms of
speed and reliability (18).

Head and neck defects

* Recurrent tumors after radiotherapy

* Shotgun injury

* Pharyngocutaneous or
tracheoesophagocutaneous fistulas

Thorax-breast site

defects

¢ Mastectomy due to
breast cancer

=, Sternal osteomyelitis

Thoracoacromial trunk
and cephalic vein
(TAT-CV)

Upper extremity and axillary defects
« Shotgun injury

* Motor vehicle accident
Functional defects of upper extremity
* Arm amputation

*  Artrogryposis (Amyoplasia)

Figure 8
Indications to use the TAT-CV vascular system in three dif-
ferent regions as a lifeboat.

Vascular damage is considered to be the primary
cause of radiofibrosis (19). Russell et al. studied ra-
diation effects on vessels (20). Changes including
intimal thickening, proteoglycan deposition, and in-
flammatory cell infiltrate that are consistent with early
stages of atherosclerosis were observed in the tissue
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samples obtained from recipient arteries within a few
years after irradiation. In another study, arterial throm-
bosis and flap failure complications were reported at
rates of 50% and 25%, respectively, in microvascular
reconstructions after chemoradiation therapy (21).

Other than recurrence, principal indications for sec-
ondary surgery in head and neck cancers have been
fistulas, osteoradionecrosis of the mandible, and ex-
posed carotid vessels (10,12,13). The repair of oro-
pharyngeal, tracheal, and esophageal fistulas gener-
ally requires a vascularized tissue transferred from a
distant site due to the unreliability of nearby tissues,
and finding a suitable recipient vessel is usually one
of the main challenges faced in these cases.

The pectoralis major has been the workhorse in many
head and neck reconstructions since it was described
by Ariyan in 1979 (22). A free flap in addition to the
pectoralis major may be required. The vascular pedi-
cle of the pectoralis major is easily dissected in order
to use TAT-CV as the recipient vessels of the free flap.
In one case in this report, the deltoid branch and CV
were the recipient vessels in this chimeric design. The
deltoid branch is usually the most preferred branch for
anastomosis because of its long and straight orienta-
tion, and its satisfactory caliber. The pectoral branch
must be left intact in all cases of TAT-CV dissection,
in case the pectoral flap is required. Harris et al. suc-
cessfully preserved the pectoral branch and later
used the pectoralis muscle in one patient (10).

The branches arising from the third part of the axil-
lary artery (distal to the pectoralis minor tendon) are
usually utilized as recipient vessels in upper arm re-
constructions. These vessels, exposed through arm-
pit skin, are generally bypassed by the grafts used
in repairs. In these circumstances, TAT-CV is found
to be a suitable recipient vessel option. In the upper
extremity, TAT-CV has previously been used for func-
tional muscle transfer for elbow flexion in patients with
amyoplasia (14).

In patients with sternoclavicular joint problems with
pain, vascularized second toe metatarsal joint was
transferred and vascular anastomoses were per-
formed to branches of TAT (15). Kompatscher et
al. studied TAT in cadaveric dissections and ultra-
sonographically in young female volunteers. They
found the pectoral branches of the TA vessels were
well-suited, with appropriate vessel size and length,
to be recipient vessels for free autogenous breast re-
construction. They used pectoral branches of TAT in
two breast reconstructions with DIEP flap (16). They
suggested this option as a valuable addendum to the



thoracodorsal and internal mammary vessels.

The internal mammary artery and vein have also been
suggested as alternative recipient vessels for a mi-
crovascular anastomosis in a vessel-depleted neck
(23). TAT-CV would be unarguably more favorable
when the distance, difficult dissection, complication
risk, and delicate vein in the internal mammarian
site is considered. In breast reconstruction, TAT-CV
should always be in mind as a second choice recip-
ient site when axillary and internal mammarian sites
pose challenges and inconveniences.

In conclusion, TAT-CV dissection is easy and quick.
The anatomy is very consistent, with branches of
different calibers. The proximity of the CV provides
an opportunity for a long venous recipient. TAT-CV
is known by many surgeons, but not appreciated
enough as a recipient site. TAT-CV can be utilized on
the same side with a pectoral flap prior to it, or at the
same session, and does not obviate the use of a fu-
ture pectoral flap as long as the pectoral branch is
respected.

Disclosure: There is no conflict of interest.
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Oz

Amacg

Bu calisma kendine zarar verme davranisinda bu-
lunan ergenlerin internet kullanim aligkanliklarini ve
olasi internet bagimliligi ile siber zorbalik-magduriyet
dizeylerini degerlendirmeyi amaglamistir.

Gerec¢ ve Yontem

Bu bir olgu kontrol ¢calismasiydi. Bu ¢alisma “kendine
zarar veren ergenler” (n = 103) ve “Kontrol” (n = 103)
olmak Uzere iki grup altinda incelenen 14-18 yaslari
arasindaki toplam 206 ergeni kapsamaktadir. Polik-
linigimize basvuran 14-18 yas arasi ergenlere Ken-
dine Zarar Verme Davranisi Anketi uygulandi. Daha
sonra her iki gruba internet Kullanim Formu, internet
Bagimliigi Envanteri ve Siber Magdur ve Zorbalik Ol-
¢egi (CVBS) uygulandi.

Bulgular

Olgu grubunun sosyal paylasim sitelerini, sohbet oda-
larini, alisveris sitelerini ve anlik mesajlasmayi sag-
layan siteleri anlamli oranda daha fazla kullandiklar
saptanmistir.. Olgu grubunun interneti anlamli oranda
daha fazla iletisim kurmak icin kullandigi ve anlamli
oranda daha fazla haftanin her giini internete girdik-
leri belirlenmistir. Gruplarin siber magdur ve zorbalk
Olcegi toplam puanlari ve alt 6lcek puanlarina bakil-
diginda olgu grubunun anlamh oranda daha yuksek
puanlar aldiklari belirlenmistir. Olgu grubunun anlamli
oranda daha fazla olasi internet bagimlisi olduklari ve
anlamli oranda daha fazla riskli internet davranislar
sergiledikleri bulunmustur.

Sonug
Calismamizdaki kendine zarar veren ergenlerin in-
terneti riskli sekilde kullanmalari ve internet bagim-
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i@ acisindan risk altinda olmalari bu grubun sanal
diinyadaki tehlikelere acik bir grup oldugunu goster-
mektedir. Bu durum g6z oniine alindiginda ergen ruh
sagligi polikliniklerinde degerlendirilen kendine zarar
veren ergenlerin internet kullanim 6zelliklerinin sorgu-
lanmasi koruyucu bir yaklasim olacaktir.

Anahtar Kelimeler: internet, ergen, bagimhhk
Abstract

Objective

This study aimed to evaluate internet usage habits
and possible internet addiction and the cyberbull-
ying-victimization levels of adolescents who were
found to engage in self-destructive behaviors.

Material and Methods

This was a case-control study. This study included
a total of 206 adolescents between 14 and 18 years
and they were examined under two groups as ‘sel-
f-destructive adolescents’ (n= 103) and ‘Control’ (n=
103). The Self-Harm Behavior Questionnaire (SHBQ)
was administered to 14- to 18-year-old adolescents
admitted to our outpatient clinic. Then The Internet
Usage Form (IUF), Internet Addiction Inventory (IAl),
and Cyber Victim and Bullying Scale (CVBS) were

Introduction

With the possibilities provided by the use of the in-
ternet, problematic human behaviors have emerged,
and the negative consequences of the internet are
now a matter of debate. Examples of such behavior
are harming other people in online settings, the mis-
use of personal information, being subjected to sex-
ual/verbal harassment, receiving hateful messages,
cyberbullying, internet addiction etc (1-4).

Self-injurious behavior (SIB) is a direct and voluntary
self-injuring behavior conducted once, occasionally,
or repeatedly without the intention of death, causing
tissue damage in varying degrees (5). It is reported
that adolescents with SIB use the internet differently,
for longer periods, and for social communication pur-
poses. They are reported to make use of chatrooms
and close online relationships more intensely, exhibit-
ing risky internet behavior more often (6,7). Risky in-
ternet behavior includes sharing personal information
on the internet, visiting websites that humiliate certain
groups, and contacting/meeting in person people met
on the internet (3). Online friends met via the internet
may lead online sexuality. When the internet is used
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administered to both groups.

Results

The case group was found to use significantly more
social networking sites, chatrooms, shopping websi-
tes, and instant messaging sites. The case group was
determined to use the internet significantly more to
establish communication and to access the internet
significantly more every day. When the total scores
and subscale scores of CVBS of the groups were
examined, the case group was determined to have
significantly higher scores. The case group was found
to be significantly more possible internet addicts and
to display significantly more risky internet behaviors.

Conclusions

The self-destructive adolescents in our study who
use the internet in risky ways and are at risk for in-
ternet addiction show that this group is vulnerable to
the dangers of the virtual world. Taking this into con-
sideration, examining the internet usage habits of sel-
f-destructive adolescents who are assessed in Ado-
lescent Mental Health Clinics would be a preventive
approach.

Keywords: Internet, adolescent, addiction

via social interactions, the addictive effect increases
(8). Itis reported that young people who are risky and
pathological internet users have a higher frequency
of injuring themselves and that internet addiction is
associated with increased SIB risk (9, 10).

According to our knowledge, the relationship between
cyberbullying and cybervictimization levels in adoles-
cents with SIB has not been investigated until today.
This study aims to evaluate internet usage habits and
possible internet addiction and the cyberbullying-vic-
timization levels of adolescents compared with a con-
trol group.

Material and Methods

Procedure

This was a case-control study. The case group was
formed by 103 self-destructive adolescents taken
from 14- to 18-year-old adolescents who were admit-
ted to the Child and Adolescent Psychiatry Outpatient
Clinic o fa University Hospital during in a-one-year
period. The control group was formed by 103 ado-
lescents who were admitted to the General Pediat-
ric Outpatient Clinic of a University Hospital but were



assessed through an Inventory of Statements About
Self-injury (ISAS) not to have injured themselves, and
also had no psychiatric treatment or chronic disease
diagnosis in their past medical history and no fami-
ly history of psychiatric treatment. The first section of
the ISAS was administered to 14- to 18-year-old ad-
olescents admitted to our outpatient clinic. Their SIB
and its frequency as well as defining and structural
features of the behaviors were identified. After that,
The Internet Usage Form, Internet Addiction Scale
(IAS), and Cyber Victim and Bullying Scale (CVBS)
were applied to both groups. The case and control
groups are similar in terms of distribution of gender
and age. Adolescents with diagnoses of psychotic
disorder, pervasive developmental disorder, or mental
retardation were excluded from the study. The study
ethics committee approval was obtained from Siley-
man Demirel University Medical Faculty Clinical Re-
search Ethics Committee. Our work was suitable for
research and publication ethics. The form and scales
were filled out by the adolescents themselves, and
written permission was received from the adolescents
before application.

Measurements

Inventory of Statements About Self-injury: This is a
scale with two sections, developed by Klonsky& Glenn
(11). The first section asks about the lifetime frequen-
cy of 12 different SIBs “which are deliberate and with
no intention of death.” In this section, the participants
are asked how many times each behavior was com-
mitted. Participants who “report one or more SIB” in
the first section of the inventory (behaviors) are direct-
ed to the second section (functions) of the scale (11).
The validity reliability test for the scale was conducted
with students age 14-21 by Bildik et al. (12), and it
has been reported that the scale is a valid and reliable
measurement instrument for the assessment of SIB in
the field of research and treatment.

Internet Usage Form: This is a 21-item question form
created by the author of the present article with a
view to identify the internet usage characteristics
of the case and control groups. The internet usage
characteristics assessed in the form are: age, gender,
websites visited, the dominant purpose of internet us-
age, total time spent using the internet per week (on a
daily and hourly basis), family supervision of internet
usage, the presence of filtering software limiting inter-
net use, the place/platform where the internet is most
frequently used (home, school, internet cafe, mobile
phone), the frequency and purpose of using internet
cafes, risky internet behaviors, amount of time spent
per day on social networks, the visitation of websites
that encourage self-injurious behavior, and the pres-
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ence of internet usage at home. The literature has
been scanned by the authors with a view to identi-
fy risky internet behaviors, and the following behav-
iors are considered risky internet behaviors: Offering
to meet in person with people met online, meeting
in person with people met via online chats, making
friends in chat rooms with strangers, sharing personal
information through the internet, visiting websites to
humiliate certain groups, and entering chat rooms in-
tended for adults (3,13).

Internet Addiction Scale: The scale was developed by
Nichols&Nicki (14), and its validity and reliability test
was carried out in Turkey by Canan et al. (15) on 14-
to 19-year-old Turkish youngsters. IAS is the 5-point
likert-type scale with 31 questions and a single factor.
It is aimed at identifying individuals that face internet
addiction risk based on the diagnosis criteria suggest-
ed by Griffiths (16). In the test conducted by Canan et
al. (17), the scale has been reduced to 27 questions
and the scale’s cut-off point has been identified as 81.
Also, in our study, adolescents who scored 81 points
or higher in the IAS were considered to be possibly
internet-addicted.

Cyber Victim and Bullying Scale: The scale was de-
veloped by Cetin et al.(17), and its validity and relia-
bility test was carried out on 14- to 19-year-old ado-
lescents. The scale consists of two parallel forms with
the titles Cyber Bullying (CB) and Cyber Victimization
(CV), each one consisting of 22 questions. Partici-
pants report their cyber victimization and bullying sta-
tuses on a 5-point likert-type gradation by choosing
between (1) Never, (2) Rarely, (3) Sometimes, (4)
Usually, or (5) Always, on the “It Has Been Done To
Me” part for cyber victimization and on the “| Have
Done It” part for cyberbullying. The cyberbullying and
victimization form consists of three sub-dimensions:
Cyber Forgery (CF-10 items), Cyber Verbal Bullying
(CVB-7 items), and Hiding Identity (HI-5 items). It is
also possible to get a total score for each sub-dimen-
sion on the CVBS. Higher scores in the CB form of
the scale indicate the higher frequency of behaviors
including cyberbullying, and higher scores in the CV
form of the scale indicate the higher frequency of cy-
ber victimization.

Statistical Analysis

The research data was evaluated using the statistics
package software SPSS 18.0. The numeric variables
are presented in mean and standard deviation values,
while the categorical variables are presented in num-
ber and percentages. Comparison of the case and
control groups in terms of internet usage character-
istics and the presence of possible internet addiction
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was conducted by chi-square test, and comparison in
terms of cyber victimization and cyberbullying scores
was conducted by independent samples t test. The
value for significance is taken to be p<0.05.

Results

The average ages for the case group and control
group are 15.9+1.1 and 15.6+/-+0.9 respectively,
which has not been found to be statistically significant
(p=0.052). No significant difference in terms of gender
was observed between the groups (p=0.193). Com-
parison of the case and control groups in terms of the
websites they visit is provided in Tablel.

It was found that the case group (n=53, 51.5%) used
the internet significantly more for communication pur-
poses compared to the control group (n=34, 33%) (X2
=7.183, p=0.007).It was found that the control group
(n=44, 42.7%) used the internet significantly more
in order to obtain information compared to the case
group (n=16, 15.5%) (x2 =18.437, p<0.001). Going
online every day was significantly higher in the case
group compared to the control group (respectively;
n=56 %54.4, n=27 %26.2, x2= 16.970, p<0.001). Go-
ing online for 40 hours or more per week was sig-
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nificantly higher in the case group compared to the
control group (respectively; n=13 %12.6, n=4 %3.9,
X2=5.193, p=0.023). It was found that, compared to
the case group, the control group’s families place
more limitations on internet use and monitor their chil-
dren’s usage (respectively; n=48 46.6%, n=63 61.2%,
X2=4.395, p=0.036).

The frequencies at which the case group goes online
in an internet cafe and/or via mobile phone (respec-
tively; n=58 56.3%, n=38 36.9%, x2=7.803,p=0.005)
and goes to an internet cafe everyday were significant-
ly higher compared to the control group (respectively;
n=7 6.8%, n=2 1.9%, x2=16.939, p<0.001). The fre-
quency of spending 7 or more hours (per day) on so-
cial networking websites was found to be significant-
ly higher in the case group than in the control group
(respectively; n=28 30.4%, n=7 9.5%, x2=10.971,
p=0.004). Comparison of the case and control groups
in terms of internet usage characteristics and the
presence of possible internet addiction are presented
in Table 2. When the CBVS total scores and sub-scale
scores of the groups are taken into consideration, it
is observed that the case group scored significantly
higher than the control group. (Table 3)

Table 1 The comparison of the case and control groups in terms of the websites they enter

Case (n: 103) Control (n: 103)
Websites entered X2 p

n %" N %"
Social networking sites 92 89.3 74 71.8 10.052 0.002
Websites related to e-mailing 14 13.6 12 11.7 0.176 0.675
Websites with academic content 48 46.6 56 54.4 1.243 0.265
Web5|_tes related to self-injurious 5 49 3 29 0.520 0471
behaviour
Websites related to online gaming 30 29.1 20 194 2.641 0.104
Chat rooms 18 17.5 5] 4.9 8.271 0.004
Websites with sexual content 9 8.7 5 4.9 1.226 0.268
Shopping websites 42 40.8 28 27.2 4.241 0.039
Betting websites 15 14.6 7 6.8 3.257 0.071
L SIS e DI ST 61 59.2 52 505 | 1.588 0.208
watching TV-video, listening to music
Websﬂe; that provide instant 20 38.8 24 233 5803 0.016
messaging

TColumn percentage
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Table 2 The assessment of the case and control groups in terms of internet usage characteristics and
presence of possible internet addiction

Case (n: 103) Control (n: 103)
Features X2 p

n %" N %"
Presence of possible internet addiction 40 38.8 7 6.8 30.019 <0.001
Purpose for going to an internet cafe
Playing games 28 27.2 21 20.4 1.312 0.252
Doing homework 45 43.7 48 46.6 0.176 0.674
Chatting 17 16.5 5) 4.9 7.328 0.007
Home access to the internet 70 68.0 90 87.4 11.196 0.001
Use of filtering software 23 22.3 43 41.7 8.918 0.003
Offerlng to meet in person with people 23 223 10 97 6.098 0.014
met online
Me_etlng In person with people met via 46 44.7 21 20.4 13.825 <0.001
online chatting
Maklpg friends with strangers through 25 243 12 1.7 5568 0.018
chatting
Sharing personal |r_1format|on with 20 19.4 5 4.9 10.243 0.001
people met on the internet
Entering chat rooms intended for 21 20.4 6 58 9590 0.002
adults
Enterlng'we'zbsnes that are designed 20 194 4 3.9 12.073 0.001
for humiliation purposes
Entering websites that encourage SIB 13 12.6 0 0.0 13.876 <0.001

TColumn percentage SIB: Self-injurious Behaviour

Table 3 The comparison of the case and control groups in terms of CVBS scores

Case (n=103) Control (n=103)
Cyber Victimization Bullying Scale MeantStandard =~ MeantStandard t p
Deviation Deviation

Cyber Victimization Scale Total Score 34.0 +/-17.3 26.1 +/- 13.6 -3,594 <0.001
CV-Cyber Forgery Sub-scale Score 14.8 +/- 8.5 11.8 +/-6.4 -2,850 0.005
CV- Verbal Bullying Sub-scale Score 10.9 +/- 5.8 8.3 +/-3.9 -3,760 <0.001
CV-ldentity Concealment Sub-scale Score 8.3 +/-4.5 6.1 +/- 3.6 -3,798 <0.001
Cyber Bullying Scale Total Score 34.6 +/- 20.2 245 +/-8.4 -4,670 <0.001
CB-Cyber Forgery Sub-scale Score 15.0 +/- 9.6 11.0+/-4.1 -3,830 <0.001
CB- Verbal Bullying Sub-scale Score 11.3+/-7.0 7.9 +/-2.5 -4,686 <0.001
CB-Identity Concealment Sub-scale Score 8.3+/-5.1 5.6 +/-2.1 -4,928 <0.001

CV= Cyber Victimization CB=Cyber Bullying
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Discussion

It has been reported that adolescents who exhibit psy-
chological problems and self-injurious behavior spend
more time on the internet (18, 19). In line with the lit-
erature, the present study found that adolescents with
SIB use the internet significantly more often (going
online every day, going online for 40 hours or more
per week).When the intense internet usage of these
young people is taken into consideration, the internet
can be considered an important area for the preven-
tion of SIB. It has been reported in the literature that
using the internet frequently is associated with high
levels of cyber victimization and may lead to risky in-
ternet behavior such as meeting people met via the
internet in person or getting into close relationships
with them (3,20,21). It was observed that adolescents
in the case group use the internet, exhibit risky online
behavior, and experience cyber victimization more
frequently. It might be thought that the adolescents
with SIB in our study committed risky internet behav-
ior by increasing the amount of their internet usage,
and therefore experienced victimization more.

It has been reported that internet cafes, where un-
controlled content can easily be accessed, may pose
a threat to adolescents and that socially undesirable
usage purposes may be centered on these cafes (22).
In the literature, there is no information about internet
cafe usage of adolescents with SIB. For the first time,
it has been found in our study that going to internet ca-
fes every day is significantly more frequent in the ad-
olescents in the case group. This finding shows how
far from family supervision of internet usage these ad-
olescents are. In adequate control might be leading
these adolescents to the risks they can be exposed
to due to unsupervised internet usage in internet ca-
fes (23). We conclude from the internet cafe usage
frequency of adolescents with SIB in our study that
further studies assessing the psychosocial factors
leading these young people to go to internet cafes are
needed. One study observed that one of the factors
predicting internet addiction was the place where the
internet is used, and also found that internet addic-
tion is more prevalent in individuals who access it via
mobile phones and internet cafes than those who ac-
cess it at home or school (24). Our own study found
that adolescents in the case group have a significantly
higher frequency of accessing the internet in internet
cafes and/or via mobile phones, and that they signif-
icantly more often have Possible Internet Addiction.
It might be argued that the unsupervised usage of
the internet in internet cafes and via mobile phones
and the lack of control mechanisms are the stepping
stones that lead to internet addiction.
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Due to the absence of filtering programs in internet
cafes, adolescents are able to access inappropriate
websites, or they might make contact with people
dealing with child pornography in the chat rooms (22).
It has been reported that adolescents who have the
opportunity to go online everywhere via their mobile
phones are more often exposed to aggressive/offen-
sive demands, and their risk of sexual abuse victim-
ization in the absence of familial control is elevated
(25-27).When it is considered that the adolescents
with SIB in our study more often went to internet ca-
fes in order to chat, more often went online via mobile
phones, and that family control over their internet use
is significantly lower, it is concluded that these adoles-
cents’ risk of harassment in the virtual world is high.

One study found that the risk of online sexual harass-
ment is 4 times higher for chat room users (28). It
was found that the cyber-bullying/victimization levels
of adolescents who use chat rooms is elevated, and
that using chat rooms is a risk factor for internet ad-
diction (29, 30). It has been reported that people who
visit chat rooms experience a sense of belonging and
being part of a group. It was found that adolescents
using the virtual world to fulfill their need to be part of
a group is an important risk factor for addiction (2).
Instant messaging was found to be a factor that is as-
sociated with cyberbullying (29). One study reported
that adolescents with SIB often use websites that pro-
vide instant messaging and chat rooms (2). In our
study, it was found that the adolescents in the case
group use chat rooms and websites providing instant
messaging significantly more, and that they become
cyber bullies/ cyber victims/possibly internet-addicted
significantly more often. It might be considered that
preferences related to internet usage (the usage of in-
stant messaging sites and chat rooms) lead these ad-
olescents towards risks (cyber-bullying/cyber victimi-
zation/possible internet addiction) in the virtual world.

It has also been reported that adolescents who use
social communication sites intensely have identity
problems, that this usage purpose is a risk factor for
the development of problematic internet usage, and
that it increases negative behavior associated with
cyberbullying (31-33). Considering the fact that the
adolescents with SIB in our study used the internet for
social communication intensely and had PIA more, we
may theorize that intense usage for social communi-
cation purposes may be a risk factor for the develop-
ment of problematic internet use in these individuals.
Adolescents with SIB are likely to be less proficient in
establishing interpersonal relationships and may use
the internet with a view to communicate with others
(6, 19, 34). It was found that the adolescents in the



case group use the internet for social communication
(frequent use of chat rooms, instant messaging sites
and social communication sites) purposes more of-
ten. In addition, these adolescents use social commu-
nication sites significantly more intensely. It has been
reported that individuals who need social support
incline towards the internet to compensate for their
problems (35). The factor leading the adolescents
with SIB in our study could be their deficient social
communication skills. It is reported that those who
prefer online social interaction may use the internet
excessively, and this situation can lead to cyclical ag-
gravation of the existing psychosocial problems (8). It
might be argued that working to solve deficiencies in
their social communication skills through internet use
is an unsuccessful coping strategy. When it is con-
sidered that social communication websites can be
dangerous, and that adolescents in the case group
more often become cyber victims, it may be thought
that a primarily social communication purpose and an
intense use of the internet brings these adolescents
dangerously close to the risk of cybervictimization.

It is reported that individuals with internet addiction
have higher risks of committing self-injury (36). Also,
in a study conducted on adolescents in Turkey, it was
observed that there is significant association between
possible internet addiction and SIB (37). Our study
found that adolescents with SIB more often have pos-
sible addiction, which is in support of the literature.
This finding may be interpreted as showing that ad-
olescents with SIB are at risk of developing internet
addiction.

It has been found in many studies that SIB is associ-
ated with increased risk-taking behavior (38). It has
been reported that adolescents with SIB exhibit risky
online behaviors at a high level (39). In the studies to
date, intense use of the internet and chat rooms were
found to be significant predicting factors for risky inter-
net behavior (21). It has been observed that the ad-
olescents in the case group use the internet and chat
rooms intensely, and that they commit all the risky in-
ternet behaviors assessed in our study significantly
more often. In light of this information, it is possible
to conclude that adolescents with SIB engage in risky
behaviors in the virtual world alongside the actual
world, and that the internet usage characteristics of
these adolescents (usage frequency and the websites
preferred) may contribute to their inclination towards
risky internet behavior.

Our study found that adolescents with SIB use the in-
ternet more often and, more primarily, for social com-
munication purposes. It also found that they more of-
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ten choose risky places for using the internet, engage
in risky online behavior more often, become cyber
bullies/cyber victims/possibly addicted more often,
and that family control of their internet usage is inade-
guate. It has been concluded from this information that
clinicians should conduct a comprehensive assess-
ment to identify the online activity types and levels of
adolescents with SIB, evaluating the results of these
activities and the factors responsible for them. It can
be argued that the internet usage characteristics (in-
ternet usage frequency, place and purpose of internet
use, websites preferred, and risky internet behaviors)
of adolescents with SIB in our study can make them
prone to cyber victimization and online harassment as
well as lead them to internet addiction. However, due
to the fact that our study was a case control study, it is
not possible to make conclusions concerning cause-
and-effect relationships between the internet usage
characteristics of adolescents with SIB and their neg-
ative reflection in the virtual world. Further studies as-
sessing these connections are needed.
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Oz

Amagc

Tip Fakultesi Anatomi Ana Bilim Dali laboratuvar en-
vanterinde bulunan Anadolu cografyasinda yasamis
bireylerin femur anteversiyon ve inklinasyon agilarinin
Ozelliklerinin belirlenmesi amaglanmistir.

Gerec¢ ve Yontem

Anatomi laboratuvarinda bulunan 27'si erkek 18'i ka-
din toplam 45 femur Uzerinde ¢alisildi. Femurlar cin-
siyet ve taraflara gore gruplandirildi. Her bir femurun
fotografi c¢ekildi ve dijital ortama aktarildi. Image-J
programi kullanilarak femoral anteversiyon agisi
(FAA) ve femoral inklinasyon agisi (FiA) 6élgtimleri
alindi. Olglimlerin cinsiyet ve taraflar arasinda karsi-
lastiriimasi SPSS 20 programi ile yapildi.

Bulgular

Yapilan birgok calismada hem FAA hem de FiA agi-
larinin sol tarafta sag taraftan, kadinlarda erkeklere
gore daha kiclk oldugu gosterilmistir. Ancak bizim
calismamizdaki bulgularimiza gére kadinlardaki orta-
lamalar daha yiksek bulunmus olsa da, hem cinsiyet
hem de taraf karsilastirmasinda FAA, FiA él¢iimlerin-
de istatistiki olarak anlamli bir fark bulunmamistir.

Sonug

Femura ait acisal degerler birgok alt ekstremite pato-
lojileri ile ilgili olabilir. Bu sebeple her toplum igin fe-
moral a¢i degerleri arastirilarak o topluma ait degerler
ortaya konmalidir. Ozellikle bizim toplumumuz gibi
Asya ile Avrupa arasindaki gecis bélgesinde yer alan
bir toplumda, femoral acisal degerlerin ortaya konma-
s Gnemlidir.

Anahtar Kelimeler: femur, femoral anteversiyon aci-
sI, femoral inklinasyon acisi, Image-J

Abstract

Objective

It was aimed to determine the characteristics of femo-
ral anteversion and inclination angles of individuals
who lived Anatolian geography in the inventory of the
medical faculty anatomy main science laboratory.

Materials and Methods

45 femurs (27 male — 18 female) were selected from
the anatomy laboratory. Femurs were grouped accor-
ding to gender and sides. Photographs of each femur
were taken and digitized. Femoral anteversion angle
(FAA) and femoral inclination angle (FIA) measure-
ments were taken using the Image-J program. With
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the SPSS 20, statistical data between genders and
sides were determined and compared.

Results

It has been shown in many studies that both FAA and
FIA dimensions have lower values than the right side
of the left side and the female gender less than the
male gender. However, according to our findings in
our study, the p value was above 0.05 in comparing
the measurements of FAA and FIA measures between
both genders and the parties. Therefore, there was no
significantly difference in the statistical data obtained.

Giris

Femoral inklinasyon acisi (FiA) proksimal femurun
medial egiminin bir él¢isudir (1), femur boyun ekse-
ni ile saft ekseni arasinda olusan acidir. Boyun-saft
acisi veya kollodiafizer agi olarak da isimlendirilir (2).
inklinasyon acisi da denilmektedir (3,4). FIA'nin biyo-
mekanik ve klinik énemi, gelisimsel kalca displazisi,
osteoartrit gibi ¢esitli ortopedik kosullara dahil olma-
sI (5-8), konservatif ve operatif karar verme sire-
cinde kilit rol oynamasi ile vurgulanmaktadir (9,10).
FiA buyiime siiresince, farkl cografik alanlarda, farkli
donemlerde, farkli toplumlarda ve hatta kicik popu-
lasyon orneklerinde bile genis ¢capta degiskenlik gos-
termektedir (11). Bu agl 115° ile 140° derece arasinda
degisir ve ortalama 126° 'dir (12).

Femoral anteversiyon agisi (FAA), diz ekseni referans
alinarak saft eksenine dik yansitilan bir duzlem tze-
rinde femur boyun ekseninin egimi (13) veya proksi-
malde femur boyun ekseni ile distalde femur kondille-
rinden gecen eksen arasinda acikhdl éne bakan bir
acllanma olarak tarif edilir. FAA, fizyolojik bir durum-
dur ve yasa bagl olarak farklilhklar gosterir (13-15).
Femur boyun ekseni 6ne dogru acilanma gosterirse
anteversiyon, antetorsiyon veya anterotasyon olarak
adlandirilir. Ayni sekilde femur boyun ekseni arkaya
dogru acilanma gosterirse buna da retroversiyon, ret-
rotorsiyon, retrorotasyon denir. Herhangi bir a¢ilanma
meydana gelmezse ndétral versiyon olarak kabul edilir
(13-16). FAA ilk olarak gebeligin 7. haftasinda sap-
tanabilir (15). FAA'nin varyasyonlari biytimeyle bera-
ber yetiskinlige kadar devam eder. FAA, yeni doganda
30°-40° civarindadir ve yasin ilerlemesiyle birlikte kal-
¢a eklem kapsuliniun ve cevre kaslarin etkisiyle azalir
(14). FAAnIn yetiskinlerde ise ortalama 8°-14° derece
arasinda degistigi bildirilmistir (17).

Femoral acisal verilerle ilgili yapilan calismalarda
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Conclusion

Angular values of the femur may be related to many
lower extremity pathologies. For this reason, femoral
angle values for each society should be investigated
and values belonging to that society should be revea-
led. Especially in a society that is located in the tran-
sition zone between Asia and Europe like our society,
it is important to reveal the femoral angular values.

Keywords: femoral anteversion angle, femoral incli-
nation angle, Image-J

farkli sonuglar elde edilmistir. Bunun nedeni topluluk-
larin farkli zaman diliminde veya cografyada yasamis
olmasindan kaynaklanabilir. Biz de Anadolu cografya-
sinda yasamis olan insanlarin femoral acisal deger-
lerini cinsiyet ve taraflara gore karsilastirmayi ve bu
verilerin ortaya konulmasini hedefledik.

Gerecg ve Yontem

Calisma Tip Fakiltesi Anatomi Ana Bilim Dali labo-
ratuvarinda bulunan femur kemikleri Gzerinde yapildi.
Laboratuvarda bulunan 27'si erkek 18'i kadin cinsi-
yete ait oldugu antropometrik élcimler ile belirlenen
toplamda 45 kuru femur analiz edildi. Femurlarda 6n-
celikle cinsiyet ayirimi yapildi. Cinsiyet ayrimi Giinay
ve arkadaslarinin daha onceden cinsiyetleri bilinen
femurlar Gzerinde yapmis olduklari ¢calismalardaki fe-
mur ile ilgili antropometrik degerler baz alinarak yapil-
di. Femurlarin cinsiyet ayrimi i¢in Glnay ve arkadas-
larinin belirledikleri asagidaki yedi farkli parametre
kullanildi (18).

1- Femur maksimum uzunlugu: Caput femoris’ten
condylus medialis’e olan maksimum uzunluk,

2- Bikondiler femur uzunlugu: Caput femoris'ten
condylus medialis ve lateralis’in alt yizeyinden gecen
cizgiye kadar olan uzunluk,

3- Femur distal epikondil genisligi: Epicondylus medi-
alis ve lateralis’in dis noktalari arasi en uzak genislik,
4- Caput femoris ¢api: Caput femoris’in en genis ye-
rinden ¢ap ol¢iimu,

5- Corpus femoris A-P (Anterior-Posterior) capi: Fe-
mur govdesi orta noktasi A-P ¢ap 6lcimd,

6- Corpus femoris transvers ¢api: Femur gévdesi orta
noktasi transvers ¢api 6lgimu,

7- Corpus femoris gevresi: Femur gévdesi orta nokta-
sindaki cevrenin dl¢cim,

Bu parametreler degerlendirilirken femur maksimum
uzunlugu 400 mm ve Uzeri olan ve diger parametre-



lerden de en az lglini erkek grubunda saglayan fe-
murlar erkek bireylere ait olarak kabul edildi. Femur
maksimum uzunlugu 400 mm ve altinda olan ve diger
parametrelerden de en az Uglnun degerlerini kadin
grubunda saglayan femurlar kadinlara ait olarak kabul
edildi ve kemiklerin cinsiyet ayrimi yapildi.

Cinsiyet ayrimi yapilan femurlarin her birinin Canon
EOS 700D fotograf makinasi ile iki farkli pozisyonda
fotograflari cekildi ve Image-J (Image Processing and
Analysis in Java) programi kullanilarak fotograf tUze-
rinde FiA ve FAA olgiimleri gerceklestirildi (Resim 1,
2).

Resim 1
Femur inklinasyon agi 6lgimu

Resim 2
Femur anteversiyon agi élgumi

FAA icin Kingsley Olmsted metodu kullanildi (1). FiA
Olcimi ise femur boyun ekseni ile femur saft ekse-
ninin Image-J programinda ¢izilip bu iki eksenin ke-
sistirilmesiyle olusan a¢i hesaplanarak yapildi. Elde
edilen veriler SPSS 20 programina aktarildi. Verilerin
normal dagilip dagiimadigina saptamak igin normallik
testleri (Shapiro Wilk-w ve Q-Q Plot) uygulandi. Veri-
ler normal dagildigi ve ikili karsilastirma yapildigi igin
parametrik testlerden Independent Samples t Testi
uygulandi. Cinsiyet i¢gi taraf karsilastiriimasi ve cinsi-
yetler arasi karsilastirma yapildi. Karsilastirma sonu-
cunda elde edilen verilerin anlamhhk duzeyi p<0,05
alindi.
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Bulgular

Calismamizdaki parametreler FAA ve FIA taraflara
gore degerlendirildiginde her iki acinin ortalama de-
gerleri, her iki cinsiyette de sag tarafta sol tarafa gore
daha yuksekti. Ancak bu fark istatistiki olarak anlam-
Il degildi (Tablo 1). Cinsiyetlere gore karsilastirma
yaptigimizda ise, kadinlardaki dlcim parametreleri
erkeklere gore daha yiksek ortalamaya sahipti fakat
istatistiksel olarak anlamli bir farklilik yoktu (Tablo 1).
Calismamizdaki verilerde FAA dlgiimlerine gore sol
tarafta iki femurda retroversiyon, iki femurda nétral
versiyon; sag tarafta iki femurda noétral versiyon sap-
tandi.

Tartisma

Femoral inklinasyon agisi, proksimal femurun medial
egiminin bir dl¢tusudir. Farkl cografi alanlarda, fark-
I caglarda ya da bireylerin buyimesi sirasinda bu
ac! biyik farkhhklar gosterir (19). Ornegin, Holosen
(buzul) donemde avlayicilik ve toplayicilik yasanti-
sindan, kentsel veya endustriyel toplumlara gecisle
FiAnin artma egilimi vardir (1). Stephanie L. Child ve
Libby W. Cowgill tarafindan 7 farkh bolgede yasayan
Holosen popiilasyonlarinda yapilan bir calismada Fi-
Anin yasa gore standardize edilip karsilastiriimasi
yapilmistir. Calismada FiA'nin ilk yil hari¢ yiirimenin
baslamasiyla “1"-“2,9” yas arasinda énemli derecede
farklilik gosterdigini, yurimenin yetiskin haline yak-
lastikca FiA'daki farkhliklarin azaldigini belirtmislerdir
(1). lan Gilligan ve ark. tarafindan yapiimis antropolo-
jik bir calismada FiA yas, cinsiyet, taraf, iklimsel fak-
torler, yasam tarzi, bolgesel farkliliklar gibi faktorlere
gore degerlendirilmistir. Calismada FiA sicaklija gére
incelendiginde Holosen dénemine ait femurlarda, si-
cakligin daha yuksek oldugu bdlgelerde daha yiiksek
acisal degerler, sicakligin az oldugu bolgelerde ise
daha dusik acisal degerler olguldugi belirtilmistir.
Ancak arastirmacilar tarafindan FiA'nin cinsiyete ve
yasa gore elde edilen sonuclarinda cinsiyetler arasi
anlamh bir fark gostermedigi s6ylenmistir (11).

Frasetto koleksiyonunda italyan Sardinya bélgesine
ait 20. ylzyihn basinda arkeolojik calismalar ile ¢ikar-
tiimis drnekler Gizerinde osteogonyometre ile yapilan
antropometrik calismada femurlar {zerinde FiA ve
FAA acilarinin élgiimi yapilmistir. Arastirmacilar Fi-
A'da cinsiyetler arasinda 6nemli bir farkin olmadigini,
kadinlarda ve ayni yas araligindaki erkeklerde dnemli
Olcide azalma egiliminde oldugunu, FAA'nin ise her
iki cinsiyette de sol tarafta sag taraftan fazla oldugu-
nu ancak bu farkin erkek cinsiyette anlamli oldugunu
gostermiglerdir (20).
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Tablo 1 Calismamiza ait femur 6l¢ciim parametrelerinin taraf ve cinsiyete gore ortalama degerleri ve

karsilastiriimasi

Femoral Anteversiyon ve inklinasyon Agisi

Femur anteversiyon acisi Femur inklinasyon acisi
Ortalama * Standart sapma P Ortalama * Standart sapma P
Sag Sol Sag Sol

Erkek g g
[n=27] O oF Onc (58 Onge) (5 Onm GF

11,46°+8,9 12,95°+7,9 0,159 133,8°18,9 132,5°+6,8 0,629
Kadin
[n=18] 13,4°+8,7° 12,8°+5,2° 0,923 136°+6,3° 135,2°45,3° 0,99
Toplam 12,24°+8,8° 9,29°46,8° 134,7°47,9° 133,6°46,2°
[n = 45]
P 0,698 0,600 0,387 0,218

Tablo 2 Femur inklinasyon agi dlctimleri ile ilgili yapilan ¢alismalarin karsilastiriimasi

e Femur Femur inklinasyon acisi

¥ Popiilasyon/Yiizyll | sayisi sag Sol Ortalama
Emanuela ve ark. 1998 (20) d ti@g‘/’;g ayy 99 119,3°45,6° | 116,5°5,9° -
Gilligan ve ark. 2013 (11) 8271 - - 126,4°45,57°
Moats ve ark. 2015 (21) Amerﬁ(lzg}lll W 249 - - 129,5°+7,73°
Bizim gcalismamiz Anadolu/20. yy 45 134,7°+7,9° | 133,6°+6,2° 134,15°+7,01°

Tablo 3 Femur anteversiyon aci dlcuimleri ile ilgili yapilan ¢alismalarin karsilastiriimasi

Femur anteversiyon acisi

Sag Sol
(A Popiilasyon J
Kadin Erkek Kadin Erkek

. Massachusetts ® o o o

Kingsley ve ark. 1948 (23) 8,71 8,42 7,55 7,42
(ABD)

Eckhoff ve ark. O o OneD
1994 (24) Kolorado (ABD) 21°+8 17°+7
Zalawadia ve ark. 2010 Gucarat o ® o o ® ° ® ®
(15) (Hindistan) 10,5°+5,7 7,2°£8,5 16,4°+8,2 14,3° + 8,3
Kavita ve Ghanshyam Racastan c e e c o o o o
2014 (22) (Hindistan) 22,63°+4,98 16,40°+3,65 20,09°+5,30 16,89°+3,81

Ravichandran ve ark.

Andra Prades

18,54°+9,05° 19,42°+10,89°

2014 (16) (Hindistan)
Debnath ve ark. 2016 (14) Bengal 19,4°+5,91° 18,3°+5,55° 21,67°+5,58° 21,61°+5,22°
Bizim calismamiz Anadolu 13,4°+8,7° 11,46°+8,9° 12,8°45,2° 12,95°+7,9°
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Moats ve ark. ise Kuzey Ohio’da bulunan Libben
bdlgesinde ortaya cikartilan koleksiyona ait 8-11.
ylzyillarda yasamis insan toplumlarina ait femurlar
Uzerinde yaptiklari radyolojik calismada femurlarin
sag-sol agisal 6zelliklerini modern toplumla karsilas-
tinlmislar ve FiA'da bilateral anlaml farklar buldukla-
rini bildirmislerdir (21). Yaptigimiz calismada FiAnin
cinsiyetler arasi ve sag-sol karsilastirmalarinda an-
lamli bir fark tespit edilemedi (Tablo 1, 2). FiA, Pasifik
bdlgesi gibi daha sicak bolgelerde nispeten ytksektir
(130°), daha soguk kosullara maruz kaldigi bilinen
popillasyonlarda daha diisiiktir. Avrupa'da genel FiA
ortalamasi 126° ve Amerika'da 125°'dir (11). Topla-
yicl yasam tarzindan yerlesik yasam tarzina gecen
toplumlarda, FiA'da kismen bir artis tespit edilmistir.
FiAdaki bu farklilik, kiiltiirel gelisim ile beraber iklim
sartlarinin zorluklarindan korunabilmek amaciyla ge-
listirilen kiyafetlerin kullanimindan da kaynaklaniyor
olabilir (11). Anadolu cografyasi farkli toplumlara ev
sahipligi yapmis bir gecis bolgesidir. Bu bdlgede ya-
sayan insanlarin, verimli topraklarda yasadiklari da
g6z 6nline alindiginda, tarim ile ugrastiklari bilinmek-
tedir. Sonuclarimizda sag FIA ortalama 134,7°, sol
FiA ortalama 133,6° idi. Yerlesik yagam tarzi ve tarim
ugrasilarinin FiAyr arttirdigi géz 6nine alindiginda
sonuclarimiz bu verilerle 6rtismektedir. Ayrica daha
once yapilan calismalarda cinsiyetler arasi fark olma-
dig1 ancak taraflar arasi karsilastirmada sag FIAnin
sag bacagin baskinhgindan dolayl daha buyik oldu-
gu tespit edilmistir (11). Bizim verilerimizde de sag
FiA, sol FiAdan daha fazla olmasina ragmen bu fark
istatistiksel olarak anlamli degildi (Tablo 1). Sonug
olarak bulgularin farkhlik gostermesi, dlgiim yapilan
populasyonun farkh olmasindan, élcimi yapilan kuru
femurlarin farkll yaslardaki bireylere ait olmasindan,
aktivite aliskanhklarinin farklihgindan ve 6lgim meto-
dunun farkli olmasindan kaynaklanabilir.

Kavita B. ve arkadaslarn yaptiklari FAA calismasin-
da, kadinlarda ortalama FAA degerini 21,30°+5,30°,
erkeklerde ise 16,67°+3,73° derece oldugunu tespit
etmigler ve cinsiyet ayrimi yapmaksizin ¢alismadaki
FAA'larin araligini 1°-40° arasinda oldugunu bulmus-
lardir (22). Debnath ve ark. tarafindan Bengali po-
pulasyonunda yapilan FAA g¢alismasinda cinsiyetler
arasl Olcimlerde énemli derecede bir fark olmasa da
erkeklerde sag - sol arasinda énemli bir fark saptadik-
larini belirtmislerdir (14). Bizim sonuglarimizda cinsi-
yetler ve taraflar arasinda da anlaml bir fark yoktu.

Zalawadia ve arkadaslar tarafindan Hint populasyo-
nunda yapilan femoral anteversiyon calismasinda 6l-
cuimlerde Kingsley Olmsted metodu kullaniimistir. Ol-
¢clim sonuglarinda erkeklerde sol FAA ortalama 14,3°,
sag FAA ortalama 21,23°; kadinlarda sol FAA ortala-
ma 11,02°, sag FAA ortalama 20,87 olarak bulmus-
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lardir (15). Hindistan'in glneyinde Andhra Pradesh
populasyonunda yapilan FAA calismasinda yas ve
cinsiyete bakilmaksizin her femurun proksimalinden
alinan fotograflar tzerinde elektronik ortamda FAA
Olctilmastir. Arastirmacilar FAA'nin tim femurlarda
sag-sol karsilastirmalarda 6nemli istatistiksel bir fark
gostermedigini bildirmislerdir (16). Kingley ve Olms-
ted ise yaptiklari femur calismasinda FAA'yI ortalama
8,021° olarak olgtuklerini, aginin sag tarafta sola gore
daha bliyuk acisal degerler gosterdigini sdylemislerdir
(23). Calismamizda literatiirde gecen bir¢ok ¢calisma-
dan biraz farkli sonuglar bulduk (14, 15, 22, 23, 24)
(Tablo 3). Calismamizda farkli olarak, kadin cinsiyet
Uzerinde yapilan dlcimler erkeklere gére daha yuk-
sek acisal degerlere sahipti. Bizim o6lcimlerimizde
de bu calismalar gibi sag tarafta sol tarafa gére daha
blylk acisal degerler tespit ettik ancak her iki cinsi-
yette de sag-sol karsilastirmalarda anlaml fark elde
edilmedi (Tablo 1). Bu farkhhgin sebebi 6lgim yapilan
populasyonun farkl olmasindan, él¢imi yapilan kuru
femurlarin farkl yaslardaki bireylere ait olmasindan
ve Olcim metodunun farkli olmasindan kaynaklana-
bilir. Arastirmacilar 6lcimlerini manuel teknikler ile
yapmislar ve bu da hata oranini arttirmis olabilir. Biz
daha hassas 6l¢cim yapabilmek adina dlgiimlerimizi
bilgisayar ortaminda yapmay: tercih ettik.

Laboratuvarimizda bulunan femur sayisinin kisitl
olmasi, femurlarin cinsiyetlerinin antropometrik 06l-
cumler yapilarak belirlenmesi, kullanilan femurlarin
yaslarinin bilinmemesi ve femurlari etkileyebilecek
olan osteoporoz gibi metabolik hastaliklarin bilinmiyor
olmasi galismamizin kisitliliklari arasinda yer almak-
tadir.

Sonug

Femoral acisal veriler irksal, bireysel farkhliklar gos-
termektedir. Bu farkliliklar hem fizyolojik hem de pato-
lojik sebepli olabilir. Artmis veya azalmis acisal deger-
ler birgok alt ekstremite patolojileri ile ilgili de olabilir.
Bu sebeple her toplum icin femoral acisal verilerin
ortalama degerleri arastirilarak genel bir kaniya vari-
labilir. Ozellikle bizim toplumumuz gibi Asya ile Avru-
pa arasindaki gecis bdlgesinde yer alan bir toplumda,
toplumumuza ait verilerin ortaya konmasi dnemlidir.
Femoral acisal verilerde bireysel acisal farkhliklarin
da cok degisken olabilecegi dikkate alinmalidir.
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Oz

Amacg

Plevral hastaliklar klinikte karsimiza plevral kalinlas-
ma ve plevral eflizyon olarak c¢ikmaktadir. Plevral
eflizyon, plevral boslukta sivi birikmesidir. Calisma-
mizda, plevral efliizyon veya plevral kalinlasma nede-
ni ile klinigimize yatirdigimiz ve Video Yardimh Tora-
koskopik Cerrahi (VATS) yaptigimiz hastalarin klinik
Ozelliklerini ve postoperatif patolojik sonuclarini litera-
tur bilgileri esliginde paylasmayi amacladik.

Gerec¢ ve Yontem

2017 Ocak ile 2020 Ekim arasinda plevral eflizyon
ve plevral kalinlasma nedeniyle Recep Tayyip Erdo-
gan Universitesi Egitim Arastirma Hastanesi Gogis
Cerrahisi Klinigi'ne yatirilan ve VATS uygulanan 58
hastanin dosyalari retrospektif olarak incelendi. Has-
talarin yas, cinsiyet, hastanede yatis sureleri belirlen-
di. Plevral sivilarin biyokimyasal testleri, sitolojileri,
plevral biyopsi sonuclari ve hastanede yatis sureleri
kaydedildi. Plevral biyopsilerin patolojileri malign ve
benign olarak ayrilip karsilastirmali olarak incelendi.

Bulgular

VATS ile biyopsi yapilan 58 hastanin 42’si (%72,4)
erkek, 16'si (%27,6) kadindi. Ortalama yas 58,4
+16,2 idi. Erkeklerin yas ortalamasi 58,2, kadinlarin
yas ortalamasi ise 61,2 idi. Hastanede yatis suresi
ortalama 4,1+1,4 gun idi. Hastalarin 12'sinde (%20
,6) plevral efiizyona eslik eden plevral kalinlasma

mevcuttu. Plevral sivi sitolojilerine bakildiginda 44
(%75,8) hastanin benign, 14 (%24,2) hastanin malign
sitoloji oldugu gorildd. Biyopsi sonucu 17 (%29,3)
hastada malign iken 41 (%70,7) hasta benign olarak
degerlendirildi. Malign olarak sonuglanan hastalarin
11'i (%64,7) adenokarsinom idi. Benign sonuglarin ise
29'u (%70,7) kronik aktif inflamasyon olarak sonug-
land.

Sonug

Analizlerimizin sonucunda, VATS'In plevral hastalikla-
rin tani ve tedavisinde guvenle kullanilabilecek efektif
minimal invaziv bir ydntem oldugunu disuniyoruz.

Anahtar Kelimeler: Plevral eflizyon, VATS, Biyopsi
Abstract

Objective

Pleural diseases appears as pleural effusion or pleu-
ral thickening in the clinics. Pleural effusion is accu-
mulation of fluid in the pleural space. In this study, we
aimed to share the clinical features and postoperative
pathological outcomes of patients who were hospita-
lized for pleural effusion or pleural thickening and un-
derwent Video Assisted Surgery (VATS).

Materials and Methods

58 patients who were referred to Recep Tayyip Er-
dogan University Thoracic Surgery Department due
to pleural effusion or pleural thickening between

iletisim kurulacak yazar/Corresponding author: ktuluce@yahoo.com
Miracaat tarihi/Application Date: 08.12.2020 - Kabul tarihi/Accepted Date: 09.03.2021
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269



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

January 2017 and October 2020 were investigated
retrospectively. Age, sex, pleural biopsy pathologies,
pleural fluid cytology and biochemical results and the
duration of hospitalization were recorded. Pleural bi-
opsy pathologies were classified as malign and be-
nign then they were compared.

Results

Of the 58 patients who underwent VATS, 42 (72,4%)
were male and 16 (27,6%) were female. The mean
age was 58,4 £16,2. Median age for men was 58,2
and for women was 61,2. The mean duration of hos-
pitalization was 4,1+1,4 day. 12 patients (20,6%)
had pleural thickening accompanying pleural effusi-
on. Pleural fluid cytology was benign in 44 patients
(75,8%) and malignant in 14 patients (24,2%). Pleu-

Giris

Plevral hastaliklar yilda 100.000'de 300 kigiyi etkileyen
bir durumdur(1,2). Plevral eflizyonlar transtida ve ek-
stda vasfinda iki gruba ayriimaktadir. Eksudatif sivi-
nin en sik sebepleri parapndmonik sivilar, malignite ve
Ulkemiz sartlarinda tiberkilozdur.(3). Torasentez ve
kapali plevra biyopsisine ragmen bu hastalarin %25-
40 arasinda bir oranina tani koyulamamaktadir(4).
Amerika Birlesik Devletlerinde her yil 1.500.000 has-
ta plevral eflizyon sebebiyle degerlendiriimekte ve bu
hastalarin yaklasik %26'sinda taniya ulasilamamak-
tadir(5). Tani konulamayan bu hasta grubunun -ttiber-
killozun az goruldugu boélgelerde- neredeyse yarisinin
malign ¢ikmasi endise vericidir. TUberkiloz agisindan
endemik olan sahalarda ise tani koyulamayan hastala-
rin yaklasik %84,5'inde plevral tiberkiiloz olarak tespit
edilmektedir(6,7). Tani koyulamayan bu hastalara se-
dasyon ile medikal torakoskopi ve genel anestezi altin-
da VATS yapilabilmektedir(4,8). Torakoskopi ilk olarak
20. yiizyihn baglarinda isvecli bilim insani Jacobaeus
tarafindan kullaniimaya baslanmis. Plevral boslugu
degerlendirmek ve streptomisin kesfinden dénce tuber-
kiloz hastalarinda yapay pnomotoraks olusturmakta
icin kullaniimis fakat 1945 yilindan sonra kullanimi
birakilmistir. 2002 yilinda Ernst tarafindan semi-rijid
torakoskop ile tekrar kullanilmaya baslanmistir(9,10).
90’h yillarda VATS'In popularitesinin artmasi ve gogus
cerrahisi alaninda bircok hastaligin tani ve tedavisinde
kullaniimasi ile beraber taniya ulasilamayan bu hasta
grubunda kullaniimaya baslanmis ve %91-98 oraninda
basari gostermistir(11,12).(Resim 1-2)

Bu calismada; amacimiz plevral kalinlasma ve plev-
ral eflizyonla klinie basvuran ve torasentez ve/veya
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ral biopsy pathology was reported as benign in 41
patients (70,7%) and as malignant in 17 patients
(29,3%). Pleural fluid cytology was benign in 29 pa-
tients (82.85%) and malignant in 6 patients (17.15%).
In patients with malignant pleural biopsy 11 (64,7%)
of them were adenocarcinoma. In patents with benign
pleural biopsy 29 (70,7%) of them were chronic active
inflamation.

Conclusion

As a result of our analysis we suggest that VATS is a
minimal invasive method that can be used effective
and safely in both diagnosis and treatment of pleural
disease.

Keywords: Pleural effusion, VATS, Biopsy

Resim 1
VATS biyopsi yapilan olgunun bilgisayarli toraks tomografi
gorunimu

Resim 2

Ayni hastanin intraoperatif gorinumd.

Plevral nodtler lezyonlar izleniyor. Postoperatif patoloji so-
nucu adenokarsinom.



kapali plevra biyopsisi ile tani konulamayan hastala-
ra VATS ile yapilan biyopsilerin sonuglarini ve VATS
yonteminin etkinligini degerlendirmektir.

Gerec ve Yontem

2017 Ocak ile 2020 Ekim arasinda plevral efiizyon
ve plevral kalinlasma nedeniyle Recep Tayyip Erdo-
gan Universitesi Egitim Arastirma Hastanesi Gogus
Cerrahisi Klinigi'ne yatirilan ve VATS uygulanan 58
hastanin dosyalari retrospektif olarak incelendi. Tim
hastalarin bilgisayarli toraks tomografisi gorildi. Cer-
rahi dncesi yapilan radyolojik incelemede sivi miktari
az olan olgulara yatak basinda yapilan Toraks USG
ile sivinin en fazla oldugu alan isaretlendi.

Tum hastalar cift Iimenli selektif entiibasyon yapildi
ve lateral dekibit pozisyonda operasyona alindi. Tim
hastalara VATS uygulandi. 10 mm, 45 derece optik
kullanildi. Hastalarin yas, cinsiyet, hastanede yatis su-
releri belirlendi. Plevral sivilarin biyokimyasal testleri,
sitolojileri varsa kultur sonuglari ve plevral biyopsilerin
patolojileri kaydedildi. Plevral biyopsilerin patolojileri
malign ve benign olarak ayrilip, karsilastirmali olarak
incelendi. 18 yas alti hastalar galismaya dahil edilmedi.

istatistik

istatistiksel analizler icin SPSS software (Version 18,
SPSS Inc., Chicago, IL, USA)kullaniimistir. Surekli
verilerin dagilim 6zellikleri Kolmogorov-Smirnov testi

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

ile degerlendirilmistir. Diger analizler basit tanimlayici
yontemler ile yapiimistir.

Etik Kurul

Tanimlayici tirde, tek merkezli ve retrospektif olarak
planlanan calismamiz i¢in Recep Tayyip Erdogan
Universitesi Tip Fakiiltesi Egitim ve Arastirma Hasta-
nesi Klinik Arastirmalar Etik Kurulu’ndan onay alindi
(Tarih: 26.11.2020, Karar N0:2020/216).

Bulgular

58 hastanin 42'si (%72,4) erkek, 16’si (%27,6) kadin-
di. Ortalama yas 58,4 +16,2 idi. Erkeklerin yas ortala-
masi 58,2, kadinlarin yas ortalamasi ise 61,2 idi (has-
talarin yas araligi 22-87). Hastalarin 38’inde (%65,5)
sigara kullanimi mevcuttu. 26 hastada kronik akciger
hastaligi (kronik obstruktif akciger hastahgi, kronik
bronsit, astim), 28 hastada kardiyak patoloji (hipertan-
siyon, koroner arter hastaligi gibi) ve 12 hastada diya-
betes mellitus vardi. 36 (%62) hastada sag, 22 (%38)
hastada sol hemitoraksta plevral eflizyon mevcuttu.
Hastalarin 12'sinde (%20,6) plevral eflizyona eslik
eden plevral kalinlasma mevcuttu. Erkek hastalarda
sag tarafli efiizyon 26’sinda (%61,9) var iken sol taraf-
I efizyon 16'sinda (%38,1) vardi. Kadin hastalarda
ise 10'unda (%62,5) sag ve 6'sinda (%37,5) sol tarafli
eflzyon mevcuttu. Hastanede yatis suresi ortalama
4,1+1,4 gun idi. Erkeklerde 3,8+1,4 gin ve kadinlarda
4,1+1,6 gun idi (Tablo 1).

Tablo 1 VATS plevra biyopsisi yapilan hastalarin 6zellikleri (n = 58)

Ozellik Ortalama * SD or n(%)
Yas 58,4 +16,2
Erkek 58,2
Kadin 61,2

Cinsiyet
Erkek 42 (72,4)
Kadin 16 (27,6)
Sigara kullanimi 38 (65,5)
Biyopsi tarafi
Sag 36 (62)
Sol 22 (38)
Hastane yatis suresi 4,1+1,4
Erkek 3,8+1,4
Kadin 4,1+1,6
VATS port sayisi
Uniportal (tek port) 56 (96,5)
Biportal (gift port) 2 (3,5

SD — Standard sapma
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Plevral sivi sitolojilerine bakildiinda 44 (%75,8) has-
tanin benign, 14 (%24,2) hastanin malign sitoloji oldu-
gu gortlda. Erkek hastalarin 30'unda (%71,4) benign
sivi, 12'sinde (%28,6) malign sivi varken, kadin has-
talarin 14’inde (%87,5) benign, 2'inde (%12,5) malign
sitoloji mevcuttu. Hastalarin sivi vasiflari 57’sinde
(%98,2) eksuda, 1'inde (%1,8) transuda idi. Eksuda
vasfinda olan sivilarin 27’inde (%47,3) lenfosit haki-
miyeti, 30’unda (%52,7) monosit hakimiyeti vardi.

Tum hastalara VATS ile plevra biyopsisi ve plevral sivi
orneklemesi yapildi. 56 hastaya uniportal (tek port)
ve 2 olguya ise biportal (cift port) teknigi uygulandi.
Biyopsi sonucu 17 (%29,3) hastada malign iken 41
(%70,7) hasta benign olarak degerlendirildi. Lenfosit
hakimiyeti olan 27 hastanin 9'u tuberkiloz ve 16'si
malignite olarak sonuglandi.

Malign olarak sonuglanan hastalarin, 11'i (%64,7) ade-
nokarsinom, 2'si (%11,8) mezotelyoma, 2'si(%11,8)
sarkom metastazi ve 2’side (%11,8) karsinom me-
tastazi olarak raporlandi. Benign sonuglarin ise 29'u
(%70,7) kronik aktif inflamasyon, 9'u (%21,9) tuberki-
loz, 1'i (%2,5) tiberkiloz disi mikobakteri enfeksiyo-
nu, 1'i (%2,5) dev hicreli iltihap ve 1'i(%2,5) yabanci
cisim tipi iltihap olarak raporlandi (Tablo 2).

Kapali plevral biyopsi yapilan olgulardan birisinde
plevral efizyon gerilememis ve tanisi kronik inflamas-
yon gelmisti. Bu hastaya yapilan VATS ile adenokar-
sinom tanisina ulagsildi.

Tartisma
Plevrada sivi yapimi ve emilimi arasinda dengesizlik
sonucu plevral boslukta anormal sivi birikimine plevral

eftizyon denilir(13). Plevral boslukta sivi birikmesi ge-
nellikle intratorasik bir hastalhgin isaretidir fakat eks-

Tablo 2 Plevral biyopsi sonuclari

Plevral Hastaliklarin Tanisinda VATS

tratorasik veya sistemik bir hastalikta da karsimiza ¢i-
kabilmektedir(14). Calismalarda plevral eflizyonlarin
genellikle her iki cinste esit oldugunu bildiriimis fakat
erkek cinsiyette biraz daha fazla oldugunu belirten ya-
yinlar mevcuttur (15-17). Calismamizda erkek hasta
saylsl %72,4 ile daha fazla idi. Plevral eflizyonla kli-
nikte karsilasilan bir hastada 6ncelikle bakilmasi ge-
reken sivinin ekstida mi transtida mi oldugudur(18).
Plevral efiizyon cesitli hastaliklarin komplikasyonu
olarak gelisebilir(19). Etyolojiye yonelik yapilan ¢cok
sayidaki calismalarda eksuda vasfindaki eftizyonlarin
en sik malignite ve tiberkiloza sekonder gelistigi go-
rilmastar (15,20). Yapilan degisik calismalarda ise
en sik nedenlerin transiida igin konjestif kalp yetmez-
ligi, siroz ve pulmoner emboli; iken ekstda icin pno-
moni, kanser ve pulmoner emboli oldugu goérilmis ve
klasik bilgi haline gelmistir(14,21). Son yillarda malig-
nitedeki 6nemli artig, etyolojik sebeplerde oran olarak
malign plevral eflizyon miktarlarinda artmaya sebep
olsa da siralama halen bu sekildedir. Bizim c¢alisma-
mizda eksuda vasfindaki sivilara baktigimizda 58 ol-
gunun agirlikh olarak parapnémonik sivi (n=29 hasta)
oldugu ve bunu malignite ile tiberkilozun takip ettigi
saptanmistir ve bu yonuyle literattirlede uyumludur.

Malign eflizyonlarda plevra sivi sitolojisi taniya %66
oraninda katki saglamaktadir(22). Negatif sonuclar
timor tipi (mezotelyoma, sarkom, lenfoma gibi) ve
patologun tecrubesi ile degiskenlik gosterir(7). Plev-
ral efiizyonu bulunan hastalara yapilan torasentez ve
kapali plevral biyopsiye ragmen %30 ile %80 arasin-
da tani konulamamaktadir (23,24). Wu ve ark. yapti-
g1 calismada, ilk torasentezde yapilan 6rneklemede
tani orani %60 iken bu oran ikinci 6rneklemede %15
artmaktadir. Bu sebeple taniya varma noktasinda tek-
rarlayan torasentez ve sitolojinin dnemi vurgulanmis-
tir ayrica tumor histolojik tipininde énemli oldugu bil-
dirilmistir. Yine ayni ¢alismada tani i¢in 150 ml sivinin

Adenokarsinom (%64,7) (n=11)
. _ Mezotelyoma (%11,8) (n=2)
LA (e ) Sarkom metastaz! (%11,8) (n=2)
Karsinom metastazi  (%11,8) (n=2)
Kronik aktif infl. (%70,7) (n=29)
Tlberkiloz (%21,9) (n=9)
Benign (n=41) Mikobakteri enf. (%2,5) (n=1)
Dev hucreli iltihap (%2,5) (n=1)
Yabanci cisim iltihap  (%2,5)  (n=1)
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yeterli oldugu bildirilmistir(25). Bizim c¢alismamizda
ise olgularin malign plevra sitoloji sayisi 14 iken bu
olgularinda dahil oldugu tim olgularda VATS sonra-
sI 17 malign plevra biyopsi sonucu alinmistir. Son
donemlerde ulkemizde yapilmis plevral efuzyon eti-
yolojisine yonelik calismalarda; tiberkiloz ve malig-
nite nedenli sivilar daha yuksek orandadir . Kokturk
ve ark. tiberkiloz (%29), malignite (%27) ve konjestif
kalp yetmezligi (%13) nedenli sivilari en yiiksek oran-
da, Bayrak ve ark. ise malignite (%37), tuberkiloz
(%21), ampiyem ve parapnomonik efiizyonlari (%18)
nedenli sivilari en yiksek oranda bildirmistir(26,27).
Malignite durumunda plevral metastazlara baglh emi-
lim bozukluguna bagh sivi birikimi goriilmektedir(28).
Hucker ve ark.’nin yaptigi calismada eflizyonlarin %
75’ inde etyolojik sebep malignite olarak bulunmus-
tur(29). Kodak ve ark. yaptigi ¢calismada eksuda nite-
ligindeki efiizyonlarda malign eflizyonlar (%39) olarak
bulmuslardir(30). Tokgdz ve ark. 240 hastalik serisin-
de ise eflizyonun en sik sebebi olarak kadin hasta-
larda tuberkiloz iken erkek hastalarda pnémoni ve
her iki grupta 3. en sik neden akciger kanseri olarak
saptanmis. Ayni calismada 10 hastaya ise tani konu-
lamamistir(31). Hamm ve ark. ¢galismasinda malignite
orani %59 iken Marel ve ark.’nin yaptigi calismada
bu oran %44.6'dir(32,33). Romero ve ark. yaptiklar
calismada eksuda 6zelligindeki efizyonlarin en cok
gorulen sebebi %43.8 ile malignite idi (34). Bizim ca-
lismamizda parapndmonik eflizyonlar (%50) en sik
nedendi. Hem malignite hem de infeksiy6z sebebler
acisindan erkek hastalarda oran daha yiiksek idi. Ma-
lignite saptanma oranimiz ise % 29,3 idi. Calisma-
mizda malign olarak sonuglanan hastalarin, 11'i ade-
nokarsinom, 2'si mezotelyoma, 2'si sarkom metastazi
ve 2’'si de karsinom metastazi idi.

Bircok yayinda plevral eflizyon i¢cin VATS'In artik ter-
cih edilen bir yéntem oldugu bildirilmistir. VATS tani
konulamamis plevral eflizyonlarin ve tuberkilozun
tani ve tedavisinde 6nemli bir hale gelmistir(28,29).
Yapilan calismalarda kapali plevra biyopsileri, go-
rintileme esliginde plevra biyopsi ve torakoskopik
biyopsi i¢in tani oranlari sirasiyla %22-57,%85-87 ve
%91-98 olarak tespit edilmistir. Ayni yayinlarda tiber-
kiloz oranlarindaki dususun kapali plevra biyopsisi-
nin tani degerinde azalmaya sebep oldugu da séylen-
mistir(35-37). Kirkcloglu ve ark. yaptigi calismada
VATS'In plevra hastaliklarinin tani ve tedavisindeki
Onemine vurgu yapilmistir(38). Vanchev ve ark. ca-
lismada malign plevral efizyonlu 117 hasta Uzerinde
VATS tek port ve ¢ port karsilastirmasi yapiimis ve
agr kontroli ve basar agisindan tek port ile yapilan
teknigin Ustunligunden bahsedilmistir(39). Dumanli
ve ark. yaptigi calismada ise VATS'In tani ve tedavi-
de glvenle kullanilabilecek bir yéntem oldugu bildiril-
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mistir(40). Bizim calismamizda ise VATS yapilan tim
olgulardan sonu¢ alinmis ve bu olgularin 56’sina tek
port ve 2’'sine ise cift port teknigi uygulanmisti. Gi-
venli olan bu yéntem sonucu 2 hastamizda yara yeri
enfeksiyonu gelismesi disinda komplikasyon yasan-
madi.

Sonug olarak; VATS ile plevral biyopsi glvenle uygu-
lanabilecek, tani degeri olduk¢a yiiksek ve etkin bir
yontemdir. Ozellikle israrci ve tekrarlayici eksuda ve
nadiren de olsa sebebi bulunamayan transuda vasfin-
daki sivilarda VATS yapilmasi erken tani ve gézden
kacirilabilecek tiberkiloz ve malignite gibi durumlara
tani koyma agisindan yuksek etkinliktedir.

Limitasyon

Calismamizdaki baslica limitasyon calismanin ret-
rospektif olmasi, ¢calismamizda az hasta olmasi se-
bebiyle cok degiskenli analizlerin yapilamamasidir.
Calismamizdaki en dnemli kisitlayici durum olgu sa-
yimizin boyutu ve sinirli bir bélgede inceleme yapmis
olmaktir.
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Oz

Amac

Bu calismada, Subaraknoid Kanama (SAK) sonrasin-
da serebellar dokuda meydana gelen oksidatif stres
Uzerinde, uygulanabilecek farkl tedavi modalitelerinin
etkilerinin degerlendiriimesi amaclanmistir.

Gerec-ve Yontem

Kuyruk arterlerinden alinan 0,3 cc otolog kanin sister-
na magna bolgesine enjekte edilmesi ile SAK olustu-
rulan ratlara farkl dozlarda (30-60 mg/kg Pregabalin
(PREG), Nimodipin (NiMO), Salubrinal (SLB) ve Dar-
beli Elektromanyetik Alan (DEMA) uygulandi. Sakri-
fikasyon sonrasinda alinan serebellum dokularinda
total oksidan kapasite (TOS), total antioksidan kapa-
site (TAS) ve oksidatif stres indeksi (OSi) gibi oksidatif
stres parametreleri incelendi.

Bulgular

TOS ve OSi degerlerinde PREG,, (iki deger icin de
p=0.003), PREGg, (p=0.026 ve p=0.005, sirasiyla),
SLB ve DEMA uygulanan gruplarda anlamli olarak

azalma goruldi. TAS seviyelerinde ise PREG ve
DEMA uygulanan gruplarda istatistiksel olarak an-
lamh bir degisiklik saptanmazken, SLB ve NiMO uy-
gulanan gruplarda anlamli degisiklik oldugu gordldu.
NIMO uygulanan grupta OSI degerinde de (p=0,046)
SAK grubuna gore anlamli bir azalma saptandi.

Sonug

PREG ve SLB SAK'ta farkl iki mekanizma Uzerinden
koruyucu olabilmektedir. DEMA tedavisinin de etkinli-
ginden soz edilebilir ancak etkisinin degerlendiriimesi
icin farkli uygulama zamanlari ve stureleri ile yeni ¢a-
lismalara ihtiyag vardir.

Anahtar Kelimeler: Subaraknoid kanama, oksidatif
stres, pregabalin, DEMA, sican, serebellum

Abstract

Objective

In this study, we aimed to evaluate the effects of diffe-
rent treatment modalities on oxidative stress occured in
cerebellar tissue after subarachnoid hemorrhage (SAH).
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Materials and Methods

Different doses of Pregabaline (30-60 mg/kg Prega-
balin (PREG), and Nimodipine (NIMO), Salubrinal
(SLB), Pulsed ElectromagneticFfield (PEMF) was
used in the rats, that SAH was comprised via 0,3cc
otolog blood injection into the cisterna magna. After
sacrification oxidative stress parameters like Total An-
tioxidant Status (TAS), Total Oxidant Status (TOS),
and Oxidative Stress Index (OSI) were evaluated in
the cerellum tissues.

Results

Significant decrease was seen in the TOS and OSI
values of the groups that PREG,, (p=0.003 for both),
PREGg4, (p=0.026 and p=0.005, respectively), SLB

Giris

Subaraknoid kanama, travma, anevrizma, vaskiler
malformasyonlar, kanama bozukluklari, beyin timor-
leri, antikoagulan tedavi komplikasyonu sonucunda
gorulebilen ve genellikle arteryel nadiren vendz ne-
denlere bagli gelisen serebrovaskiler bir olaydir. Go-
rilme sikligr yilda 10-16/100.000'clarak bildirilmistir
(2). Arter raptarind takiben gelisen ve cesitli derece-
lerde damar limeninin daralmasina neden olan va-
zospazm, mortalite ve morbiditeye neden olan 6nemli
fizyopatolojik bir olaydir (2). Bu siregte, hemoglobi-
nin ekstravazasyonu, endotelyal zedelenmeye bagl
olarak nitrik oksit (NO) azalmasi, endotelin-1 dize-
yinde artis, oksidatif stresin diiz kas hicreleri Uzerine
dogrudan etkisi, serbest radikal Gretimi, hiicre zarla-
rinda lipid peroksidasyonu, potasyum ve kalsiyum ka-
nallarinin modifikasyonu etkili olabilmekte, ayrica en-
doplazmik retikulum (ER) stresinin de oldugu bir ¢ok
hiicre ici mekanizma da rol oynamaktadir (3-6,8,9).
Ancak, bu hasar mekanizmalarinda rol oynayan en
onemli faktdr o bdlgede olusan serbest oksijen radi-
kalleri (SOR) araciligi ile olusan oksidatif stres ve bu-
nun indiikledigi inflamasyondur (10-12).

SAK’'ta meydana gelen hasarlari dnlemede antioksi-
dan, antiinflamatuvar ve antiapoptotik 6zellikleri oldu-
gu bilinen bir cok etken maddenin yanisira dokuda
vazodilatasyonu saglayan tedavi modaliteleri de aras-
tinlmis ve arastiriimaktadir (1,13,14).

GABA reseptdr analogu olarak bilinen ve antiinflama-
tuvar, antioksidan 6zellikleri ispatlanmis olan Prega-
balin (PREG), epileptik ndbetlerin ve néropatik agri-
nin dnlenmesinde klinikte rutin olarak kullaniimaktadir
(15,16).
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and PEMF were used. Although there was no statis-
tically difference in the TAS values of the PREG and
DEMA groups, significant difference was seen in the
SLB and NIMO groups. In the NIMO group there was
a significant decrease (p=0,046) in the OSI values
according to the SAH group.

Conclusion

PREG and SLB can be protective in SAH via two dif-
ferent mechanisms, PEMF treatment can be effective
but new studies with different application periods and
doses are needed to evaluate the effects.

Keywords: Subarachnoid hemorrhage, oxidative
stress, pregabaline, PEMF, rat, cerebellum

Salubrinal (SLB), tkaryotik baslangi¢ faktori 2 alfa
(Eukaryotic translation initiation factor 2A-elF2a) de-
fosforilasyonunun selektif bir inhibitéradur. elF2a'nin
translasyonunu inhibe eden elF2a fosforilasyonu, pro-
tein sentezini azaltarak ER stresi sirecinde sitopro-
tektif etki saglamaktadir (17). Yapilan calismalarda
SLB'nin; ER aracili apopitozu, ndéro-inflamasyonu
ve ROS uretimini dnleyerek oksidatif stresi azalttigi,
mitokondriyal apoptotik yolu inhibe ederek mitokond-
riyal fonksiyonun diizenlenmesine katki sagladigi ve
bdylece néronal mitokondri hasarini azalttigi, néronal
hiicre zarlari ve hiicre ici organellerde hasara neden
olan NF-kR3, INOS, TNF-q, IL-1 gibi inflamatuvar sito-
kinleri ve mikroglia aktivasyonunu azaltti§i, kan-beyin
bariyeri disfonksiyonuna olumlu ve protektif bir etki
olusturdugu bildirilmistir (8-10, 18-26).

Darbeli Elektromanyetik Alan (DEMA), uygulandigi
bolgedeki vaskiler yapilarin endotel tabakasindan
endotelyal nitrik oksit sentaz (eNOS) aracili NO ve
ayni hicre ici yol tizerinden vaskiler endotel buyime
faktord gibi doku buytume faktdrlerinin sentezini artti-
rarak vazodilatasyona katkida bulunmaktadir (27).

Bu calismada, SAK sonrasi serebral kortekste mey-
dana gelen hasarl azaltmak amaciyla her birini ayri
tedavi modalitesi olarak uyguladigimiz (pregabalin,
salubrinal ve DEMA) (¢ farkli calismadan elde edilen
serebellum dokularinda oksidatif stres parametrele-
ri Uzerinden tedavilerin etkilerinin degerlendiriimesi
amagclanmistir.

Gerec ve Yontem

Uc calisma; Ulusal Saglik Enstituleri tarafindan hay-
van arastirmalarn kilavuzuna goére yapilmis ve Si-



leyman Demirel Universitesi Hayvan Deneyleri Yerel
Etik Kurulu tarafindan izin alinarak Deney Hayvanlari
Laboratuvarinda gerceklestirilmistir. (Etik kurul no:
08.07.20-04/01)

Deney Hayvanlari

Bu calismalarda; toplam 94 adet, 6-8 aylik, agirliklari
250-300 gram arasinda deg@isen Wistar Albino ratlar
kullanildi; deney suresi boyunca oda kontrollii sicak-
Ik (21 °C -22 °C) ve nem (% 60 £% 5) kosullarinda
12:12 saatlik bir aydinlik / karanlik déongisi muhafaza
edildi. Gunluk icme suyu ve % 21 ham protein iceren
pelet yemlerle beslendi (Korkuteli Yem, Antalya, TUR-
KIYE).

PREG calismasinda; 38 adet deney hayvani; SHAM
(n=8), SAK(n=10), SAK+ PREG,, (30 mg/kg ip)
(n=10) ve SAK+PREG,, (60 mg/kg, ip) (n=10) grupla-
rina ayrildi. Deney plani Tablo 1'de 6zetlenmistir.

SLB calismasinda; 32 adet deney hayvani, her grup-
ta 8 adet olmak uzere; kontrol, SAK, SAK+SLB ve
SAK+NIMO gruplarina ayrildi. Deney plani Tablo 2'de
Ozetlenmistir.

DEMA calismasinda ise; 24 adet deney hayvani, her

Tablo 1 PREG calismasinin deney plani

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

grupta 6 adet olmak tzere kontrol, SAK, SAK+DEMA,
DEMA+SAK gruplarina ayrildi. DEMA uygulamasin-
da deney hayvanlari 27.12 mHz elektromanyetik alan
iceren ortama maruz birakildi. Bu frekans, daha énce
beyinde basiller arter tizerinde DEMAnin NO salgila-
tici etkisine bakildigi ¢alisma 6rnek alinarak planlan-
di (30). Bragin ve ark.larinin yaptigi ¢alismada, NO
seviyelerinin 30 dk’da maksimum seviyelere ulastigi
sonrasinda DEMA uygulamasinin sonlandiriimasini
takiben 1,5-3 saatte bazal diizeye indigi saptanmistir.
DEMA'dan etkilenmemesi icin Eurotype-2 kafeslerin
kullanildigi tim uygulamalarda metal aksan kullanil-
mamasina gayret gosterildi. Grup 3'te 30 dk profilak-
tik DEMA uygulamasi sonrasinda SAK gelistirildi ve
sonrasinda DEMA'ya devam edildi ve deney sonuna
kadar bu bdlgede tutuldu. DEMA'nIn terapdtik amacl
kullanildigi grup 4'te ise SAK uygulamasindan 30 dk
sonra hayvanlar DEMA bdlgesine konuldu ve deney
sonuna kadar bu bélgede tutuldu (Tablo 3).

Ug calismada da deney hayvanlarinda, hem SAK mo-
delini olusturmak hem de sakrifikasyon islemi (PREG
icin 7 giin, SLB ve DEMA i¢in 4. giin ) i¢in 80-100 mg/
kg Ketamin ve 8-10 mg/kg Xylazin anestezisi uygu-
landi. SAK modelini olusturmak igin kuyruk arterlerin-
den alinan 0,3 cc otolog kan sisterna magna bdlgesine

GRUPLAR 0.GUN 1-6 GUN 7.GUN
KONROL SAK+ P, iPg iP_. + Sakrifikasyon
SAK SAK+ P iP.. iP.. + Sakrifikasyon
SAK+PREG,, SAK+IP, 20 1P ez 1P, pecso + Sakrifikasyon
SAK+PREG,, SAKHP oo IPorecco IP,ecso + Sakrifikasyon

-SAK: Subaraknoid kanama, - PREG: Pregabalin, iP SF: intraperitoneal SF

Tablo 2 Salubrinal ¢alismasinin deney plani

Gruplar 1.Giin 2-3.Giin 4.gln
SHAM iPg,, SF +iP_, SF iPg

SAK SAK + IPg,, SF + P, SF iPg %
SAK+SLB SAK+30 dk sonra iPg , + P, iP, v
SAK+ NiMO SAK+30 dk sonra P, + IP, IPyine

-SLB: Salubrinal 1mg/kg intraperitoneal (iP), - NIMO: Nimodipin 0.giin 0.1 mg/kg x 3 /d iP. - iPSag§ SF: sag inguinalden

intraperitoneal SF, IPs: intraperitoneal serum fizyolojik
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Tablo 3 Darbeli Elektromanyetik Alan ¢alismasinin deney plani

Farkh Tedavilerin Oksidatif Strese Etkileri

GRUPLAR 1.GUN 2.GUN 3.GUN 4.GUN
SF+ 30 dk sonra Gulnde 3 Saat Gunde 3 Saat Glnde 3 Saat Arayla 2
SHAM ve 3 saat sonra Arayla 2 Kez Arayla 2 Kez Kez DEMA, + 30 dk sonra
DEMA, DEMA, DEMA, Sakrifikasyon
SAK + 30 dk sonra Ginde 3 Saat Glnde 3 Saat Glnde 3 Saat Arayla 2
SAK ve 3 saat sonra Arayla 2 Kez Arayla 2 Kez Kez DEMA, + 30 dk sonra
DEMA, DEMA, DEMA, Sakrifikasyon
SAK + SAK + 30 dk sonra Glnde 3 Saat Gunde 3 Saat Giinde 3 Saat Arayla 2 Kez DEMA
DEMA DEMA + 3 saat Arayla 2 Kez Arayla 2 Kez + 30 dk sonra Sakrifikasvon
sonra DEMA DEMA DEMA y
DEMA + DEMA + 30 dk Glnde 3 Saat Glnde 3 Saat Giinde 3 Saat Arayla 2 Kez DEMA
SAK sonra SAK + 3 Arayla 2 Kez Arayla 2 Kez + 30 dk sonra Sakrifikasvon
saat sonra DEMA DEMA DEMA y

- SAK: Subaraknoid Kanama; DEMA: Darbeli Elektromanyetik Alan

-SAKO : Ayni cerrahi prosedir uygulandi ama SAK gelistiriimedi.

-SHAM ve SAK gruplari da ayni strese maruz kalsin diye DEMA yaymayan (DEMAO) kafeslere konuldu.
-DEMA uygulamalari: Kafes etrafi bobinler ile sarildi, hayvanlar icerisinde 24 saat maruz kalacak sekilde serbest birakildi.
-SAK uygulamasi: Cisterna Magnaya 0.30 ml hayvandan alinan kan uygulandi.

enjekte edildi. Ardindan bekletilen stirede ratlar hipo-
terminin 6nlenmesi icin termal 11k altinda bekletildi.
Sakrifikasyon sonrasinda alinan serebellum dokulari
total oksidan kapasite (TOS), total antioksidan kapa-
site (TAS) ve oksidatif stres indeksi (OSi) gibi oksidatif
stres parametrelerine bakilmak izere aliminyum folyo
icerisine konulup -20° buzdolabina kaldirildi.

Biyokimyasal Analizler

Serebellar dokulart % 10 homojenat uretmek icin
soguk fosfat tamponunda homojenize edildi (pH
7.4). Dokular motorlu bir doku homojenizator (IKA
Ultra-Turrax T25 Basic; Labortechnic, Staufen, Al-
manya) ve sonikatdér (UWe2070 Bandelin Electronic,
Germany) araciliiyla fosfatli tampon (pH 7.4) kullani-
larak homojen hale getirildi. Cekirdekler ve hiicre ar-
tiklari 4 C°'de 10 dakika boyunca 10000g'de santrif(j
ile cokeltildi. Homojenattaki protein diizeyleri Bradford
ve ark. metodu kullanilarak belirlendi (31). Bu doku
homojenize edilmis kalp dokularindan TAS ve TOS
dizeyleri bakildi (32,33).

Numunelerin TAS dizeyleri 660 nm'de absorbansta
spektrofotometrik olarak ol¢uldid. Sonuglar mmol Tro-
lox Eq / mg protein olarak ifade edildi. Orneklerdeki
renk yogunlugu TOS molekuli miktari ile ilgilidir.

Sonugclar g litre (mmol H202 Equiv / L, mmol H202

Equiv / mg protein) basina esdeger mM hidrojen
peroksit cinsinden ifade edilir. Oksidatif stres duzeyi
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parametresi gostergesi olan OSI'nin belirlenmesi ve
TOS'un TAS'a orani asagidaki kullanilarak hesaplan-
di (34):

OSI (arbitrary unit) ¥4 [(TOS, mmol / L) / (TAS, mmol
Trolox)

TAS ve TOS otomatik kimya analizéril ile Beckman
Coulter AU5800 (Japonya) ile dl¢uldi.

istatistiksel Analiz

Verilerin analizinde SPSS 15.0 yazilimi (SPSS Inc.,
Chicago, IL, ABD) kullaniimistir. Degiskenler yuzde-
ler, ortalama * standart sapmalar, medyanlar veya
minimum-maksimumlar olarak sunuldu. Gruplarin bi-
yokimyasal parametrelerini karsilastirmak icin ANO-
VA testleri ve posthoc LSD testi kullanildi. P <0,05
istatistiksel olarak anlaml kabul edildi.

Bulgular

Biyokimyasal Bulgular

PREG'in iki farkli dozunun kullanildigi bu calismanin
serebellum dokularinin oksidan ve antioksidan pa-
rametrelerinin incelemesinde o©ncelikle yapilan One
way ANOVA analizinde gruplar arasi TOS ve OSI se-
viyeleri icin p degerleri sirasiyla p=0.016 ve p=0.013
saptanmasi gruplararasi anlamlilik oldugunu gésterir-
ken TAS seviyesi i¢in p degerinin p=0.19 saptanmasi
gruplararasi anlamhhgin olmadigini gésterdi. Bunun



Uzerine yapilan post —hoc LSD testine gére TOS ve
OSI degerleri SAK grubunda kontrol grubuna gore
anlamli olarak artarken (p=0,02 ve p=0.03, sirasiyla),
ayni degerler PREG,, (iki deger icin de p=0.003) ve
PREGg, (p=0.026 ve p=0.005, sirasiyla) uygulanan
gruplarda SAK grubuna goére anlamli olarak azalmis-
tir. Bu azalma PREG,, grubunda daha belirgin olmak-
la birlikte PREGg, grubu ile arasinda anlamli bir fark-
lllik gostermedi. TAS seviyeleri SAK grubunda kontrol
grubuna goére anlamh yiksek saptanirken PREG uy-
gulanan gruplarda SAK grubuna goére bu degerlerde
istatistiksel olarak anlamli bir degisiklik saptanmadi
(Tablo 4).

SLB'nin rutinde kullanilan kalsiyum kanal blokeri ni-
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modipin (NIMO) ile karsilastirildigi ikinci calismada
serebellum dokularinin oksidan ve antioksidan para-
metrelerinin incelemesinde yapilan One way ANOVA
analizinde gruplar arasi TOS ve OSI seviyeleri igin p
degerleri sirasiyla p=0.051 ve p=0.013 saptanmasi
TAS seviyesi icin ise p degerinin p<0.001 saptanmasi
her ¢ degerin gruplararasi anlamliliginin oldugunu
gosterdi. Bunun Uzerine yapilan post —hoc LSD testi-
ne gére TOS ve OSI degerleri SAK grubunda kontrol
grubuna goére anlamh olarak artarken (p=0,0,15 ve
p=0.011, sirasiyla), SLB tedavisi ile iki deger de SAK
grubuna gore anlamli olarak azalirken (p=0,017 ve
p=0.002, sirastyla), NIMO uygulanan grupta sadece
OSi degerinde (p=0,046) SAK grubuna gdre anlamli
bir azalma saptandi (Tablo 5).

Tablo 4 Pregabalin ¢calismasindaki serebellar dokularin oksidatif stres marker sonuglari

TOS TAS osl
(mmol H,0, Eq./L) (mmol TroloxEq./L) (TOSITAS)
Groups Ort + SD p degeri Ort + SD p degeri Ort + SD p degeri
KONTROL 7,11 + 4,95 0.43+0,11 2,53 +0,86
SAK 11,86 +2,62* | a:0.020 | 0,29+0,03* | a: 0,045 3,83+0,772 a: 0.030
SAK+PREG,, 576 +1,76° | b:0.003 0.40 + 0,09 2,07 0,97 b: 0.003
SAK+PREG, 7.35+2.25b b: 0.026 0.39+ 0,17 2,06 +1,18° b: 0.005

SAK — Subaraknoid Kanama; PREG-Pregabalin; TOS — Total Oksidan Kapasite; TAS — Total Antioksidan Kapasite; OSI — Oksidatif
Stres Indeksi. Gruplararasi anlamhhigin degerlendiriimesinde one-way ANOVA ve post hoc LSD testleri kullanildi.
a: p<0.05 vs KONTROL, b: p<0.05 vs SAK

Tablo 5 Salubrinal calismasinin serebellar dokudaki oksidatif stres marker sonuclari

TOS TAS osl
(mmol H,0, Eq./L) (mmol TroloxEq./L) (TOSITAS)
Groups Mean + SD p value Mean + SD p value Mean = SD p value
KONTROL 7,12 +3,17 1,08 + 0,14 0,70 + 0,20
SAK 10,97 3,022 | a:0.015 0,84 £0,10° | a:0,001 1,00+ 0,212 a: 0.011
SAK+SLB 7,35+ 1,23 b: 0.017 1,18+0,04* | b:0,000 0,63 + 0,14 b: 0.002
SAK+NIMO 8.74+0.62 1.12+ 0,09 b:0,000 0,77 0,09 b: 0.046

SAK — Subaraknoid Kanama; SLB-Salubrinal; NiMO:Nimodipin; TOS — Total Oksidan Kapasite; TAS — Total Antioksidan Kapasite;
OSI — Oksidatif Stres Indeksi. Gruplararasi anlamlihgin degerlendiriimesinde one-way ANOVA ve post hoc LSD testleri kullanildi.
a: p<0.05 vs KONTROL, b: p<0.05 vs SAK
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Tablo 6 DEMA calismasinin serebellar dokudaki oksidatif stres markir sonuclari

TOS TAS Osl
(mmol H,0, Eq./L) (mmol TroloxEq./L) (TOSITAS)
Groups Mean + SD p value Mean * SD p value Mean * SD p value
KONTROL 9,50 + 4,69 0,50 + 0,32 2,31+0,68
SAK 20,74 + 4,322 a: 0.000 0,58 + 0,08 3,43 +£0,492 a: 0.011
SAK+DEMA 21,43 +4,912 a: 0.000 0,75+0,10 2,98 £ 0,252 a: 0.036
DEMA+SAK 18,49 + 3,042 a: 0.002 0.68 +0,17 2,81+0,33° b: 0.035

SAK — Subaraknoid Kanama; DEMA-Darbeli Elektromanyetik Alan; TOS — Total Oksidan Kapasite; TAS — Total Antioksidan
Kapasite; OSI — Oksidatif Stres Indeksi. Gruplararasi anlamliligin degerlendiriimesinde one-way ANOVA ve post hoc LSD testleri

kullanildi. a: p<0.05 vs KONTROL, b: p<0.05 vs SAK

invitro bir yéntem olarak uygulanan ve dokudan NO
salinimi esasina dayanan u¢tincii DEMA galismasin-
da serebellum dokularinin oksidan ve antioksidan pa-
rametrelerinin incelemesinde yapilan One way ANO-
VA analizinde gruplar arasi TOS ve OSI seviyeleri icin
p degerleri sirasiyla p<0.001 ve p=0.009 saptanmasi
bu iki parametre icin gruplararasi anlamlihgi gosterir-
ken TAS seviyeleri icin saptanan deger (p=0.204) ise
bu parametrenin gruplararasi anlamh degisiklik yap-
madigini gostermistir.

TOS seviyeleri SAK, tedavi ve profilaktik amach
DEMA uygulanan gruplarda kontrol grubuna gére an-
lamli yUksek bulundu (p<0.001, p<0.001 ve p=0.002;
siraslyla). OSi degerleri agisindan SAK ve tedavi
amacli DEMA verilen grupta kontrol grubuna goére
anlamli olarak artis gosterirken (p=0,011 ve p=0.036,
siraslyla), profilaktik DEMA uygulanan grupta OSIi
degerleri SAK grubuna gore anlamli disus gosterdi
(p=0.036) (Tablo 6).

Tartisma

Subaraknoid kanama olduk¢a morbid ve mortal sey-
redebilen serevbrovaskiler bir durumdur (35,36).
Kanamanin meydana geldigi ilk saaatlerde kanama
boélgesinin distalinin kan dolasiminin bozulmasi ne-
deniyle hipoksik sartlarin gelismesi dokularda hasa-
rin gelismesine neden olmaktadir (3,4,37,38). Bunun
yanisira 3-4. glin tabloya eklenen vazospazm, distal-
deki noéronal yapilarin etkilenmesine ve hasarin art-
masina neden olmaktadir. (37-41). Vazospazmin olus
mekanizmasinda hiicresel seviyede o bdlgede artan
hemoglobin, gelen sitokinlerden salinan endotelin-1
gibi vazokonstriktdr ajanlar, endotel hasarina sekon-
der sentezlenemeyen NO gibi bir cok neden suclan-
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mis ve bunlara yonelik tedavi modaliteleri denenmigtir
(42-44). Rutinde kullanilan medikal tedaviler kisitli
olup 6ncelikli kullanimi olan bir kalsiyum kanal blokeri
olan NIMO’dur (45-47).

Meydana gelen hasar mekanizmasinda oksidatif
stres bilyik rol oynamaktadir. Bilindi§gi tGzere hipok-
si araciligi ile de gelisen oksidatif stres, inflamasyon
ve apoptoz gibi diger hasar mekanizmalarini da te-
tikleyebilmektedir (9,18,19,48). Yapilan calismalarda
damar genisletici ajanlarin yanisira, hasar mekaniz-
malarina yonelik etken maddeler veya yontemler de
denenmektedir.

ik calismamizda kullandigimiz antiinflamatuvar ve
antioksidan 6zelligi bilinen bir ajan olan PREG’in SAK
sonras! serebellumda gelisen hasarda da koruyucu
oldugu bu calisma ile gérildi. PREG’in antioksidan
enzimleri artirmadan oksidatif stres parametrelerini
azaltmasi, ilacin inflamatuvar yolaklari baskilamasi
nedeniyle gelisen antiinflamatuvar aktiviteye sekon-
der oksidatif stresin azalabileceg@i yoniinde yorumla-
nabilir (49-52).

SLB’in endoplazmik retikulum stres inhibitort olarak
kullanildigi calismalarda, elF2alfa defosforilasyon in-
hibisyonu yaparak endoplazmik stresin mitokondriyal
ic yolaga iletiimesini engelleyip hasarin boyutlarini
daralttigina dair ¢alismalar bulunmaktadir (4,8,10).
SLB ve NiMO’nun kullanildidr diger bir caismamizda,
SAK'ta artan oksidan ve azalan antioksidan seviyele-
rine bakildiginda hem NiMO’da hemde SLB'de teda-
vilerinin serebellum dokularinda da kortekste oldugu
gibi bu tabloyu tersine cevidigi gézlenmistir. Ancak
SLB kullanimiin NiMO kullanimina gére dokular



daha iyi korudugu ve oksidatif stresi daha fazla bas-
kiladigi gorilmastir. Bu sonuclar dogrultusunda, rutin
kullanilan NIMO’nun yanina doku koruyucu ozelligi
daha belirgin olan SLB’nin eklenmesinin yararli olabi-
lecegi cikarimina varildi (9,10,19,21,53).

Bir diger arastirmamiz olan DEMA galismasinda, SAK
sonrasi gelisen doku hasarlarini azaltabilmek ic¢in, in-
vitro olarak beyin dokusuna uygulanan DEMA ile be-
yin damarlarinin endotelinden NO salinimini artirmak
amaclanmistir. Buna dair literatirde cesitli yayinlar
bulunmaktadir (54,55).

Bu calisma kapsaminda arastirmayi amagladigimiz
serebellum dokularindaki oksidatif stres parametre-
lerine bakildiginda tedavi amagli SAK sonrasi DEMA
uygulanmasinin oksidatif stresi azaltmadigi ve bunun
nedeninin DEMA'nin olmasi gereken primer hemos-
taz mekanizmalarina salgilattigi NO ile engel olabil-
mesi olarak disunuldi. Ozellikle profilaktik uygulama
sonuglarl da gosterdi ki SAK gelismeden 6nce kan
dolasiminda NO’in hazir bulunmasi dokudaki protek-
tif etkinin artisina neden oldu. Bu sonuglar isiginda
DEMAnin SAK gecirmis hastalarin primer hemostaz
sonrasi tedavi protokoliinde yer alabilecedi veya tek-
rar kanama Oncesi koruyucu amagla yogun bakim
sartlarinda kullanilabilecegi izlenimini dogurdu.

Uc farkh calismadaki serebellar dokularin incelendigi
bu ¢alisma sonucunda farkli iki mekanizma tzerinden
etki eden PREG ve SLB’nin SAK’'ta koruyucu olabi-
lecegi, DEMA tedavisinin de etkili olabilecegi, ancak
farkl uygulama zamanlari ve sireleri ile yeni ¢calisma-
lara ihtiya¢ oldugu sonucuna varildi.
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Amacg

iskemi reperfiizyon (IR) hasari, belirli bir organa kan
akisinin ani ve gecici olarak bozulmasindan kaynak-
lanir. Renal IR kaynakl bobrek hasari, yiksek duzey-
de kalici hasar ve mortaliteye neden olur. Diyet ile
alinan omega-3 yag asitleri, antiinflamatuar ve immiin
moditile edici etkilere sahiptir ve koruyucu olarak kul-
laniimaktadir. Calismada; iskemi reperfiizyon hasa-
rinda omega-3 yag asidinin farkli dozlarinin koruyucu
etkileri biyokimyasal ve histolojik analizler ile incelen-
migtir.

Gerec¢ ve Yontem

40 adet eriskin disi sican DUz kontrol, sham kontrol,
IR, IR+100, IR+400, IR+700 olmak tzere 5 gruba ay-
rildi (n:8). Sham grubunda sag bodbrek nefrektomi ile
alindi, sol bobrege islem uygulanmadi. I/R hasarina
maruz kalan sag bobrek nefrektomi ile alindi, sol bob-
reklere ise klemp takildi. Tedavi gruplarina cerrahi gi-
risimden dnceki 14 giin ve operasyon gununiin saba-
hinda toplam 15 sefer 100 mg/kg, 400 mg/kg ve 700
mg/kg’lik omega-3 yag asitleri gastrik gavaj ile verildi.

Bulgular
Elde edilen verilere gore; artan dozlardaki omega-3

ile histopatolojik inceleme sonuglari korale sekilde iyi-
lesme tespit edildi. Histopatolojik sonuclar, biyokimya-
sal sonuglar ile desteklendi. Malondaildehit (MDA) ve
myeloperoksidaz (MPO) dizeylerinde tedavi uygula-
nan gruplarda anlamli dizeyde azalma saptanirken,
katalaz (CAT) ve glutatyon peroksidaz (GSH-Px) du-
zeylerinde artis saptandi.

Sonug

Sonug olarak; elde edilen bulgulara gore, bdbrekte
iskemi ve reperflizyon hasari olusturma ihtimali olan
vakalarda 6nceden omega-3 yag asidi verilmesinin bu
dokuda koruyucu etki saglayabilecegdi sonucuna ula-
siimustir.

Anahtar Kelimeler: Bébrek, inflamasyon, iskemi-Re-
perflizyon Hasari, Oksidatif stres, Omega 3 yag asit-
leri.

Abstract

Objective

Ischemia reperfusion (IR) injury is caused by a sudden
and temporary impairment of blood flow to a particular
organ or tissue. Renal IR-induced kidney damage ca-
uses high levels of permanent damage and mortality.
Dietary omega-3 fatty acids have anti-inflammatory
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and immune-modulating effects and are used as pro-
tective agents.

Materials and Methods

In the study; Protective effects of different doses of
omega-3 fatty acid in ischemia reperfusion injury were
investigated by biochemical and histological analy-
zes. 40 adult female rats were divided into 5 groups
as sham control, IR, IR+100, IR+400, IR+700 (n:8).
The right kidney was removed by nephrectomy in the
sham control group, and the left kidney was not tre-
ated. For IR injury; the right kidney was removed by
nephrectomy, and the left kidney was clamped. Ome-
ga-3 fatty acids of 100 mg/kg, 400 mg/kg and 700 mg/
kg were administered by gastric gavage to the treat-
ment groups for 14 days before the surgery and for
15. gastric gavage was administrated in the morning
of the operation.

Introduction

IR injury can be defined by restriction of blood flow
to an organ followed by restoration of blood flow and
re-oxygenation. In particular, IR damage may occur
in the processes after infarction, sepsis, and organ
transplantation (1). IR; it is a process that leads to the
depletion of cellular energy, the accumulation of sodi-
um, calcium and reactive oxygen radicals in the cell,
and the activation of numerous enzyme systems, in-
cluding proteases, nitric oxide synthases, phospholi-
pases, and endonucleases. It also exacerbates tissue
damage by initiating an inflammatory cascade involv-
ing leukocyte activation. This process widely results in
cell damage and cell death (2).

Kidneys; regulating the volume and content of body
fluids, adjusting blood pressure, fluid-electrolyte bal-
ance and acid-base balance; purifying the blood from
cellular waste products such as urea uric acid; it has
different functions such as endocrine function. The
amount of blood passing through to both kidneys is
21% of the cardiac output (3).

IR damage in the kidney causes rapid kidney dys-
function and acute kidney damage, a clinical syn-
drome with high mortality rates. Ischemia in the kid-
neys is often used in major urological surgeries such
as transplantation, partial nephrectomy, anatrophic
nephrolithotomy, cardiopulmonary surgery. It is seen
in cardiac surgeries such as bypass, intensive care
patients, post-traumatic hypovolemia, severe hypo-
tension, and burn patients (4). The pathophysiology
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Results

According these data; with application of omega-3,
histopathological examination results were correla-
ted. It is found that, histopathological results were
supported by biochemical results. There was a signifi-
cant decrease in malondialdehyde (MDA) and myelo-
peroxidase (MPO) levels in the treated groups, while
catalase (CAT) and glutathione peroxidase (GSH-Px)
levels were detected to be increased.

Conclusion

It was concluded that administration of omega-3 fatty
acids beforehand in cases that may cause ischemia
and reperfusion damage in the kidney can provide a
protective effect on this tissue.

Keywords: Inflammation, Ischemia-Reperfusion In-
jury, Kidney, Omega 3 fatty acids, Oxidative stress.

of IR injury in the kidney acts in a very complex way.
Studies have shown that there are some pathological
pathways, such as activation of neutrophils, release
of reactive oxygen species, and other inflammatory
mediators including adhesion molecules and various
cytokines (5). If the blood supply stops in a tissue and
a certain time is exceeded, irreversible tissue dam-
age will occur. In experimental studies, it has been
determined that this critical time period is around 30
minutes for the kidney (6).

Fatty acids containing double bonds in the hydrocar-
bon chain are called unsaturated fatty acids, a fatty
acid containing 2 double bonds is called a polyunsatu-
rated fatty acid (PUFA). Although omega-3 fatty acids,
which are included in the PUFA group, are divided into
various groups, various studies have been carried out
on the types that are consumed by adding to the diet.
Very long-chain omega-3 fatty acids, eicosapentae-
noic acid (EPA) and docosahexaenoic acid (DHA)
affect the physical structure of cell membranes and
membrane protein-mediated responses, lipid media-
tor production, cell signaling, and gene expression in
many different cell types (7).

Results from experimental and clinical studies pro-
vided evidence that omega-3 fatty acids are anti-in-
flammatory and immunomodulatory, making them
potential therapeutic agents for inflammatory and au-
toimmune diseases (8). Omega-3 fatty acids have a
wide range of biological effects leading to improve-
ments in blood pressure and cardiac function, arterial
compliance, endothelial function and vascular reactiv-
ity, lipid and lipoprotein metabolism, decreased neu-



trophil and monocyte cytokine formation, and potent
antiplatelet and anti-inflammatory effects (9).

The aim of this study is to investigate the efficacy of
omega-3 fatty acids at different doses in experimen-
tal renal ischemia reperfusion injury, which has been
shown to be effective as a result of various experi-
mental studies. For this purpose, the efficacy of ome-
ga-3 applied to the ischemia and subsequent reperfu-
sion created by surgical methods for 14 days before
the procedure was determined by biochemical and
histopathological methods.

Materials And Methods

Experimental Animal Material

This experimental study was started with the approv-
al of ADU HADYEK, numbered 64583101/2015/083.
All animal experiments were carried out under opti-
mized laboratory conditions using a total of 40 female
Wistar-albino rats weighing between 250-300 g in the
ADU Experimental Animals unit. Analyzes of the ex-
periment were carried out in ADU Central Research
Laboratory and Faculty of Medicine Histology-Embry-
ology and Physiology Department Laboratory.

Experimental Groups and Application Protocol
Sham group: These animals were surgically inter-
vened, the right kidney was removed by nephrectomy,
and the left kidney was not exposed to IR damage
with a clamp.

IR group: The animals in this group underwent surgery,
the right kidney was removed by nephrectomy, and the
left kidney was exposed to IR damage with a clamp.

IR+100 group: The doses of 100 mg/kg omega 3 fat-
ty acids were administered by gastric gavage for 14
days before surgery and for 15. administration in the
morning of the operation. On the day of operation, the
right kidney was removed by nephrectomy, and the
left kidney was exposed to IR damage with a clamp.

IR+400 group: The doses of 400 mg/kg omega 3 fat-
ty acids were administered by gastric gavage for 14
days before the surgery and for 15. administration in
the morning of the operation. On the day of opera-
tion, the right kidney was removed by nephrectomy,
and the left kidney was exposed to IR damage with
a clamp.

IR+700 group: The doses of 700 mg/kg omega 3 fat-
ty acids were administered by gastric gavage for 14
days before the surgery and for 15. administration in
the morning of the operation. On the day of opera-
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tion, the right kidney was removed by nephrectomy,
and the left kidney was exposed to IR damage with
a clamp.

IR injury procedure was applied to all groups except
the negative control and sham control group. Anes-
thesia dose was prepared as ketamine (90 mg/kg)
- xylazine (10 mg/kg). After the nephrectomy of the
right kidney, the ischemia time of the remaining left
renal artery was applied as 45 minutes. At the end of
45 minutes, the clamp was removed and a 60-min-
ute reperfusion period was applied. At the end of the
reperfusion period, the IR injured kidney was removed
and the rats were sacrificed.

Biochemical Analysis

Kidney tissues weighed for biochemical analysis
were homogenized with a tissue homogenizer (Ultra
Turrax, IKA-WERKE, Germany). Malondialdehyde
(MDA), myeloperoxidase (MPO), glutathione peroxi-
dase (GPH-Px) catalase (CAT) levels were measured
in kidney tissue. Measurements were made with ELI-
SA Reader (BIO-TEK ELX800, U.S.A.) following the
kit procedures.

Histopathological Analysis

Cortical degeneration, glomerular shrinkage-growth,
tubular damage, medulla degeneration and conges-
tion in the kidney tissues were evaluated. The histo-
logical scoring performed was as follows: 0: no dam-
age, 1: mild, 2: moderate, and 3: extensive damage.
For histopathological evaluation, hematoxylin and eo-
sin (HE) staining was performed and examined under
a light microscope.

Statistical analysis

Results were given as mean * standard deviation
according to the data. Analyzes were done with
GraphPad 7 statistical program (GraphPad Software,
Inc., CA, USA). Mann-Whitney U test and One Way
ANOVA tests were used for statistical evaluation and
p<0.05 was considered statistically significant.

Results

The results obtained were examined in two sections:
Histopathological and Biochemical results.

Histopathological Results

The results of histological analysis are shown in Table
1. According to these results, while the histopatholog-
ical scores were highest in the untreated IR group,
scores were found close to the sham group with treat-
ment. No significant difference was found between
the doses of omega-3 therapy.
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As a result of HE staining and examination under light
microscope, the following results were found about
the groups: In the sham group; mild cortical-medullar
congestion and mild glomerular size were observed
(Figure 1). In the IR group; mild cortical degeneration,
glomerular shrinkage, hemorrhage, tubular and med-
ullary degeneration were detected (Figure 2). In the
IR+100 group; mild cortical and tubular degeneration
was determined (Figure 3). In the IR+400 group; mild
cortical and tubular degeneration and mild glomerular
shrinkage were observed (Figure 4). In the IR+700
group; mild cortical and tubular degeneration, mild
glomerular shrinkage and mild cortical-medullary con-
gestion were observed (Figure 5).

Biochemical Results

The lowest kidney tissue GSH levels were observed
in the IR group (Figure 6). The GSH value of the sham
group was statistically significantly lower than in the
IR group (p<0.005). There was no significant differ-
ence in GSH levels between the IR-IR+100, IR+100-
IR+400 and IR+400-IR+700 groups. It was observed
that the GSH level of the IR400 group was significant-
ly lower than the IR group (p<0.05). The tissue GSH
level of the IR700 group was found to be significantly

Effects of Omega 3 on Renal IR

lower than the IR and IR+100 groups (p<0.05).

The highest kidney tissue MPO levels were observed
in the IR group (Figure 7). The MPO value of the sham
group was statistically significantly lower than in the
IR group (p<0.005). The MPO value of the IR+100,
IR+400 and IR+700 groups was statistically signifi-
cantly lower than the IR group. (p<0.05). There was
no statistically significant difference in MPO levels be-
tween the other groups (p>0.05).

The highest kidney tissue MDA levels were observed
in the IR group (Figure 8). The MDA value of the sham
group was statistically significantly lower than in the
IR group (p <0.01). The MDA values of the IR+100,
IR+400 and IR+700 groups were statistically signifi-
cantly lower than the IR group. (p<0.05). There was
no significant difference in MDA levels between the
treatment groups (p>0.05).

There was no significant difference between the
groups in terms of CAT levels (p>0.05) (Figure 9).

All biochemical results are given in Table 2 in a com-
parative manner.

Figure 1
Histological View of the Sham Group (Arrow: Congestion;
Star: Slight glomerular enlargement). HE dying.

Figure 2
Histological View of the IR Group (Arrow: Degeneration;
Star: Glomerular shrinkage, Circle: Hemorrhage). HE dying.

Figure 3
Histological View of the IR+100 Group (Arrow: Cortical de-
generation; Star: Tubular degeneration). HE dying.
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Figure 4
Histological View of the IR+400 Group (Arrow: Cortical and
tubular degeneration; Star: Mild glomerular shrinkage). HE

dying.
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Histological View of the IR+700 Group (Arrow: Cortical and
tubular degeneration; Star: Mild glomerular shrinkage; Cir-
cle: Cortical-medullar congestion). HE dying.
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Tissue CAT Levels of Experimental Groups

Table 1 Histopathological scoring results

. Cortical Glomerular Tubular Medullary
Congestion - . . ;
degeneration degeneration degeneration degeneration
Sham 1 0 0 0 0
IR 2 2 1 2 0
IR+100 1 1 0 1 0
IR+400 0 1 0 1 0
IR+700 0 1 0 1 0
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Table 2 Tissue GSH, MPO, MDA, CAT Levels of Study Groups

Groups (n:8) GSH (hmol/mg) MPO (U/g) MDA (nmol/img) CAT (mUIml)

SHAM 15.47+0.465 8.186+0.413 11.50+0.413 2.978+0.235

IR 8.871+0.328 11.59+0.625 13.42+0.453 3.454+0.282

IR+100 8.948+0.334 9.793+0.315 11.97+0.340 2.60040.303

IR+400 10.04+0.391 9.961+0.388 11.75+0.487 2.859+0.334

IR+700 10.32+0.458 10.04+0.310 12.01+0.460 2.841+0.249
Discussion was applied, followed by a 45-minute ischemia peri-

In kidney transplants, the blood flow to the kidney is
interrupted until the kidney is removed from the donor
and the arterial connection is established in the recip-
ient. Apart from renal transplantation, ischemic renal
failure develops in many conditions with a decrease
in renal blood flow that may occur in the kidneys due
to various reasons (9). In the experimental IR damage
model simulated in our study, one of the pioneering
interventions that can be taken against real life prob-
lems was investigated.

Different animal models have been developed for the
experimental induction of renal ischemia reperfusion
injury. It was found that the most common method
among these models is clamping the renal arteries
and veins together. Ischemia damage created in this
way is in parallel with clinical findings (10). In our
study, after a single kidney was surgically removed,
the renal artery and vein in the remaining kidney were
clamped. The results obtained support the results
of experimental ischemia reperfusion injury in the
literature.

It has been stated that the duration of renal ischemia
is as important as the ischemia reperfusion method.
Ischemia period in the kidney is generally limited to 30
to 60 minutes (11,12). Williams et al. (13) investigated
the effects of renal IR injury on blood and tissue sam-
ples at 0, 0.5, 1, 2, 4, 6, 9 and 24 hours and 1 week
after reperfusion following 45 minutes of ischemia. In
this study, it was stated that the effects of reperfusion
were detected at the 1st hour. In our study, in accor-
dance with the literature, a 60-minute reperfusion time
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od. Both biochemical and histopathological results
clearly showed that IR damage occurred.

It has been determined that oxidative damage is the
main effect of IR damage. In studies aimed at treating
the damage caused by oxidative stress, sweeping the
ROS formed with the help of a powerful antioxidant
is one of the main goals, and it also contributes to
the acceleration of the treatment process (14). In our
study, omega-3 was used as a precursor against IR
damage. It was thought that the oxidant scavenger,
possessed by omega-3 fatty acids, was responsible
for the detected improvement.

Omega-3 fatty acids play an important role in main-
taining cellular functions appropriately. In experimen-
tal studies, it has been shown that omega-3 fatty ac-
ids have a protective effect against oxidative damage
(15,16). The different doses of omega-3 IR group
used in our study were effective in approaching the
results in the sham group. These results were shown
biochemically and histopathologically.

Grande et al. (17) showed that DHA has antiprolifer-
ative effects on renal mesenchyme in mesengial pro-
liferative glomerulonephritis model in their studies. In
our study, protective effects of omega-3 fatty acids on
experimental damage were shown.

After oxidation, MDA as the final product as a result of
peroxidation occurring especially in the lipids of cel-
lular membranes, and different methods are used as
an indicator of lipid peroxidation in the tissue. In many
studies, MDA levels have been evaluated as an indi-



cator of oxidative damage (18-20). In our study, MDA
values, one of the indicators of lipid peroxidation, were
examined in kidney tissue. The significant increase in
this parameter especially in the ischemia-reperfusion
group is in line with the increased MDA values ob-
tained in previous studies.

Measurement of SOD, CAT and GSH-Px enzyme
activities has been used as an antioxidant marker in
various experimental studies (21-23). In our study,
glutathione levels were determined in the studied kid-
ney tissue as an indicator of the antioxidant system.
It is thought that increased GSH levels in the tissue
due to ischemia-reperfusion result from the increase
in the antioxidant system activity of the related tissue
against oxidative damage. In addition, when MPO is
high in the IR group that supports MDA levels and the
CAT levels are low, it can be said that the oxidant-an-
tioxidant balance is disrupted by IR and the balance is
achieved with omega-3 application.

Conclusion

The results showed that IR injury caused a serious
damage to the kidney tissue, especially with oxida-
tive damage caused. It has been shown that omega-3
fatty acids, which are used as food supplements due
to their different effects, also have a protective effect
against renal IR injury. In order to benefit from this
protective effect of omega-3 fatty acids, it is thought
that the protective use of them in order to prevent pos-
sible renal IR injury will contribute to other pre-treat-
ment or post-treatment processes.

Ethics Approval: ADU-HADYEK 64583101/2015/083
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Amacg

Bu calismanin amaci, kan dolasimi enfeksiyonu
(KDE)'nun tanisinda kan kulturiine alternatif olarak
kullanilabilecek prokalsitonin (PCT), yiksek sensi-
tif C-reaktif protein (hsCRP), hsCRP/albimin orani
(CAR) ve tam kan sayimi (TKS) parametrelerinin ta-
nisal performansini arastirmaktir.

Gerecg ve Yontem

Mayis 2019-Mayis 2020 tarihleri arasinda hasta-
nemizde yatarak tedavi géren ve kan kaltart, PCT,
hsCRP, TKS ve albumin tetkikleri eszamanl isteni-
len hastalarin dosyalari retrospektif olarak incelendi.
Hastalar kan kultirinde Uremesi olanlar (n=95) ve
kan kultirinde tremesi olmayanlar (n=157) olarak iki
gruba ayrnildi. Kan kulturleri, BacT/ALERT 3D (bioMé-
rieux, Fransa) otomatize kan kultird sisteminde takip
edildi. Prokalsitonin ve hsCRP duzeyleri, Roche Co-
bas 6000 modiiler sisteminde (Roche Diagnostics, Al-
manya) 6l¢uldi. Tam kan sayimi analizi, UniCel DxH
800 hematoloji analizériinde (Beckman Coulter, ABD)
gerceklestirildi.

Bulgular
Hemokaulttr pozitif ve hemokdltir negatif grup arasin-
da, PCT, hsCRP, CAR, notrofil, lenfosit, hemoglobin,

eritrosit dagihm genisligi (RDW), ortalama trombosit
hacmi (MPV), nétrofil/lenfosit orani (NLR), lenfosit/
monosit orani (LMR), trombosit/lenfosit orani (PLR),
MPV/trombosit orani (MPV/PLT) ve albimin duzeyleri
bakimindan istatistiksel olarak anlaml fark bulundu
(p<0.05). Prokalsitonin ile hsCRP, CAR, MPV, NLR ve
PLR arasinda istatistiksel olarak anlamh pozitif kore-
lasyon saptandi (p<0.05). Lojistik regresyon modelin-
de, PCT (odds orani: 10.930) ve CAR (odds orani:
1.806) KDE icin guglu prediktif faktorler olarak sap-
tandi (p<0.05).

Sonug

Test edilen belirtecler arasinda PCT ve CAR, KDE
icin en iyi tanisal performansa sahiptir. Yiksek sensitif
CRP ile birlikte tam otomatik hemogram cihazlarinda
kolay, ucuz ve hizli bir sekilde dl¢ilebilen NLR, LMR,
PLR, MPV/PLT, RDW, MPV degerleri, KDE'nin 6ngo-
rilmesinde yardimci ek testler olarak kullanilabilir.

Anahtar Kelimeler: Bakteriyemi, sepsis, prokalsito-
nin, C-reaktif protein, serum albiimini, tam kan sayimi

Abstract
Objective

The aim of this study was to investigate the diagnos-
tic performance of procalcitonin (PCT), high sensiti-
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ve C-reactive protein (hsCRP), hsCRP/albumin ratio
(CAR) and complete blood count (CBC) parameters
which can be used as an alternative to the blood cul-
ture in the diagnosis of bloodstream infection (BSI).

Materials and Methods

Medical records of the patients who received inpatient
treatment in our hospital between May 2019-May 2020
and who were simultaneously requested for blood cul-
ture, PCT, hsCRP, CBC and albumin tests were ret-
rospectively reviewed. The patients were divided into
two groups as those with positive blood culture (n=95)
and those with negative blood culture (n=157). Blood
cultures were performed using the BacT/ALERT 3D
(bioMérieux, France) automated blood culture sys-
tem. The levels of PCT and hsCRP were measured
by the Roche Cobas 6000 modular system (Roche Di-
agnostics, Germany). Complete blood count analysis
was performed using the UniCel DxH 800 hematology
analyzer (Beckman Coulter, USA).

Results
A statistically significant difference was found between

Giris

Kan dolasimi enfeksiyonu (KDE), tim dinyada 6zel-
likle hastanede yatan hastalarda en dnemli morbidite
ve mortalite nedenlerinden biridir (1). Enfeksiyon has-
taliklarinin seyri sirasinda veya intravaskler kateter,
malignensi, immunstpresyon, yaniklar, travmatik ve
cerrahi yaralar gibi risk faktorlerinin varliginda bazi
mikroorganizmalar kana karisarak bakteriyemi ve fun-
gemiye yol acabilmektedir. Kan dolasimi enfeksiyon-
lari, kendini sinirlayan bir hastalia yol acabildigi gibi
yasami tehdit eden sistemik inflamatuvar yanit send-
romu (SIRS), sepsis, septik sok, ¢coklu organ yetmez-
ligi gibi cesitli klinik tablolara da neden olabilmektedir
(2,3).

Kan kultart, bakteriyemi veya fungemiye yol acan
mikroorganizmalarin izole edilerek tanimlanmasi
amaclyla yaygin olarak kullanilan bir tani yontemidir.
Bu yontem, etkenin izole edilmesinin yani sira anti-
mikrobiyal duyarlilik testlerinin de yapilmasina olanak
saglamaktadir (1,2). Patojen etkenlerin kan kulturleri
ile hizh ve dogru bir sekilde tanimlanmasi, tedavinin
yonlendirilmesi, zamaninda enfeksiyon kontrol 6n-
lemlerinin alinmasi, saglik giderlerinin ve mortalitenin
azaltilmasi agisindan 6nemlidir. Erken tani igin poli-
meraz zincir reaksiyonu, nukleik asit hibridizasyon,
DNA mikroarray gibi cesitli molekuler yontemler ve
kitle spektrometrik yontemler gelistiriimis olmasina
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the hemoculture positive and the hemoculture nega-
tive groups in terms of PCT, hsCRP, CAR, neutrophil,
lymphocyte, hemoglobin, red blood cell distribution wi-
dth (RDW), mean platelet volume (MPV), neutrophil/
lymphocyte ratio (NLR), lymphocyte/monocyte ratio
(LMR) platelet/lymphocyte ratio (PLR), MPV/platelet
ratio (MPV/PLT) and albumin levels (p<0.05). The-
re was a statistically significant positive correlation
between PCT and hsCRP, CAR, MPV, NLR and PLR
(p<0.05). In the logistic regression model, PCT (odds
ratio; 10.930) and CAR (odds ratio: 1.806) were found
to be the strong predictive factors for BSI (p<0.05).

Discussion

Among the tested markers, PCT and CAR had the
best diagnostic performance for BSI. High sensitive
CRP and NLR, LMR, PLR, MPV/PLT, RDW, MPV va-
lues that can be measured easily, cheaply and quickly
by fully automated hemogram devices may be used
as additional tests in predicting BSI.

Keywords: Bacteremia, sepsis, procalcitonin, C-rea-
ctive protein, serum albumin, complete blood count.

ragmen, yiksek maliyetler bu tekniklerin saglk ku-
rumlarinda yaygin olarak kullanimlarini sinirlamakta-
dir (2,4,5).

Kan dolasimi enfeksiyonlarinin tanisinda kan kaltir
altin standart olmakla birlikte erken tani yéninden ye-
tersiz kalmaktadir. Gunumizde kullanilan otomatize
kan kultir sistemlerindeki gelismelere ragmen kan
kaltarindn birtakim teknik sinirlamalari tam anlamiyla
ortadan kaldirilmis degildir (4,5). Kan kidilttiriniin so-
nuclandiriimasi standart mikrobiyolojik tani yéntemle-
ri kullanildiginda en az 48-72 saat, birgok durumda
bundan daha uzun sureler gerektirmektedir. Ayrica
kan kdlturi sonucunun laboratuvar ve klinik acidan
degerlendirilmesi alinan kan kiltiri seti sayisi, al-
nan 6rnek miktari, alinma zamani, alim teknikleri, cilt
antisepsisi, 6rnegi alan saghk personelinin bu konu-
da egitimli olup olmamasi, kullanilan besiyeri, inki-
basyon kosullari gibi hemen her asamada pek cok
faktorden etkilenebilmektedir (2,4). Optimal sartlar
saglansa bile KDE'lerin ancak %35’inde kan kultiru
pozitifliginin saptanabildigi bildiriimektedir (3,5). Bun-
dan dolay1, taniya katki saglamak tGizere kan kdilttirine
ek hizh, spesifik ve kolay uygulanabilir tani testlerinin
gelistirilmesi ve rutin laboratuvarda kullanimlarinin
arastiriimasina ihtiyac vardir.

C-reaktif protein (CRP) ve prokalsitonin (PCT) infla-
masyonun tani ve takibinde siklikla kullanilan akut faz



reaktanlaridir (5,6). C-reaktif proteinin negatif akut faz
reaktani olan albiimine orani ile elde edilen CRP/al-
bimin orani (CAR) ise yeni kullaniimaya baslanan ve
hakkinda yeteri kadar ¢alisma bulunmayan bir para-
metredir (7-12). Son yillarda yapilan arastirmalarda,
eritrosit dagilm genisligi (RDW) ve ortalama trombo-
sit hacmi (MPV) ile birlikte, yine tam kan sayimi (TKS)
parametrelerinin birbirlerine oranlanmasiyla elde edi-
len notrofil/lenfosit orani (NLR), lenfosit/monosit orani
(LMR), trombosit/lenfosit orani (PLR) ve MPV/trom-
bosit orani (MPV/PLT)'nin sistemik inflamasyonun
Onemli gostergeleri oldugu gosterilmistir (13-21).

Bu calismada, KDE'nin erken tanisinda kan kiltirtne
alternatif olabilecek inflamatuvar belirteclerin tanisal
degerlerinin incelenmesi amaclanmistir.

Gerec ve Yontem

Siilleyman Demirel Universitesi Arastirma ve Uygula-
ma Hastanesi'nde Mayis 2019-Mayis 2020 tarihleri
arasinda yatarak tedavi gbéren ve kan kudlttr, PCT,
yuksek sensitif CRP (hsCRP), TKS ve albumin tet-
kikleri eszamanli istenilen hastalarin dosyalari retros-
pektif olarak incelendi. Olgulara ait laboratuvar test
sonuglari, basvurduklar klinikler ve demografik veri-
leri laboratuvar ve hastane bilgi yonetim sisteminden
elde edildi. Calisma ©6ncesinde Sileyman Demirel
Universitesi Tip Fakiltesi Klinik Arastirmalar Etik Ku-
rulu'ndan onay alindi (12.02.2021; karar no:66).

Kan kdlttrleri Tibbi Mikrobiyoloji Laboratuvar’'nda
BacT/ALERT 3D (bioMérieux, Fransa) otomatize kan
kalturh sisteminde takip edildi. Pozitif ireme sinyali
veren kan kultard siselerinden preparatlar hazirla-
nip gram boyama ydntemi ile incelendi ve kanli agar,
MacConkey agar, cikolata agar ve Sabouraud deks-
troz agar besiyerlerine ekimleri yapildi. Tum plaklar
37°C’de 24-72 saat inkiibe edildi. izole edilen mikro-
organizmalarin tanimlanmasi konvansiyonel yontem-
lerin (gram boyama, koloni morfolojisi, katalaz testi,
oksidaz testi, germ tlp testi, misir unu Tween-80 be-
siyerinde mikromorfolojik inceleme, kromojenik agar-
da degerlendirme) yanisira BD Phoenix 100 (Becton
Dickinson, ABD) otomatize sistemi ile yapildi. Ayni
hastadan ayni anda alinan kan kltirt érneklerinden
yanlizca birinde cilt florasina ait olan Bacillus tirleri
(B. anthracis hari¢), Corynebacterium turleri, Micro-
coccus turleri, Aerococcus turleri, Propniobacterium
turleri ve koagulaz negatif stafilokoklarin tGremesi
durumunda kontaminasyon olarak degerlendirildi ve
Ureme sonucu kontaminasyon olarak degerlendirilen
ornekler calismaya dahil edilmedi. Ayni hastadan izo-
le edilen suslardan sadece biri degerlendirmeye alin-
di.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Hastalardan kan kultirleri ile es zamanl jelli kan alma
tiplerine alinan vendz kan ornekleri, 4000 rpm’de 10
dakika santriflj edilerek serumlari ayrildi. Hasta se-
rum orneklerinde PCT testi elektrokemiliminesans
immunoassay yontemi ile ve hsCRP testi tirbidimetrik
yontem ile Tibbi Mikrobiyoloji Laboratuvar’nda Roche
Cobas 6000 modduler sisteminde (Roche Diagnostics,
Almanya) dretici firmanin talimatlari dogrultusunda
cahsildi. Sonuclar yorumlanirken ticari kitlerin deger-
lendirme kriterlerine uygun olarak; PCT icin < 0.5 ng/
mL degerler normal, = 0.5 ng/mL degerler yiksek, ve
hsCRP testi igin < 5 mg/L degerler normal, = 5 mg/L
degerler yuksek olarak kabul edildi.

Etilendiamintetraasetik asit (EDTA) iceren tam kan
orneginden TKS analizi (I6kosit, nétrofil, lenfosit,
monosit, hemoglobin, RDW, PLT ve MPV), Tibbi Bi-
yokimya Laboratuvar’'nda Beckman Coulter UniCel
DxH 800 hematoloji analizériinde (Beckman Coulter,
ABD) duretici firmanin talimatlari dogrultusunda ger-
ceklestirildi. Notrofil ve lenfosit sayilarinin birbirlerine
oranlanmasiyla NLR, lenfosit ve monosit sayilarinin
birbirlerine oranlanmasiyla LMR, trombosit ve lenfo-
sit sayilarinin birbirlerine oranlanmasiyla PLR, MPV
ve PLT sayisinin birbirlerine oranlanmasiyla MPV/
PLT degerleri elde edildi. Hasta serum 6rneginden
albumin testi Beckman Coulter AU 5800 biyokimya
cihazinda (Beckman Coulter, ABD) calisildi. Yuksek
sensitif CRP ve albiimin degerlerinin birbirlerine oran-
lanmasiyla CAR elde edildi.

Calismada elde edilen verilerin istatistiksel analizi igin
Statistical Package for the Social Sciences (SPSS)
programi versiyon 20.0 kullanildi. Verilerin normal da-
gihma uygunlugu Kolmogorov-Smirnov testi kullanila-
rak degerlendirildi. Gruplar arasinda surekli degisken-
lerin karsilastirilmasinda independent samples t-test
veya Mann-Whitney U testi, kategorik degiskenlerin
karsilastiriimasinda ise ki-kare testi kullanildi. Olgula-
ra ait tim parametrelerin sonuclari sayi, ylizde oran-
lari, ortalama + standart sapma olarak verildi. Degis-
kenler arasindaki korelasyon, Spearman korelasyon
analizi kullanilarak degerlendirildi. Tek degiskenli ana-
lizler sonunda istatistiksel olarak anlamh bulunan veri-
lere lojistik regresyon analizi uygulandi. Model uyumu
icin Hosmer-Lemeshow testi kullanildi. Degiskenlere
ait olasilik oranlari (OR) ve %95 guven araligi (CI) he-
sapland. istatistiksel olarak anlamli degiskenler icin
Receiver operating characteristic (ROC) analizi yapil-
di ve ROC egrileri altindaki alanlar (AUC) %95 giiven
araligi ile hesaplandi. Esik degerler (cut-off value)
belirlenerek duyarhhk, 6zgullik, pozitif 6ngéri dege-
ri (PPV) ve negatif 6ngori degeri (NPV) hesaplandi.
istatistiksel degerlendirmede p<0.05 degeri anlamli
kabul edildi.
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Bulgular

Laboratuvar ve hastane bilgi yonetim sisteminden,
eriskin Dahili, Cerrahi ve Yogun Bakim servislerin-
de yatmakta olan ve es zamanh kan kdltirl, PCT,
hsCRP, TKS ve albumin tetkikleri istenilen 252 has-
tanin verilerine ulasildi. Hastalar, kan kilttrinde dre-
mesi olanlar (n=95) ve kan kiltiriinde Gremesi olma-
yanlar (n=157) olmak tzere iki gruba ayrildi.

Kan kudltirinde 0Uremesi olan hastalarin 51'inde
(%53.7) gram negatif bakteri (Acinetobacter spp.,
n=22; Klebsiella spp., n=11; Escherichia coli, n=7;
Pseudomonas spp., n=3; Stenotrophomonas mal-
tophilia, n=3; Enterobacter spp., n=2; Proteus spp.,
n=1; Burkholderia spp., h=1; Aeromonas spp., h=1),
35'inde (%36.8) gram pozitif bakteri (Enterococcus
spp., n=25; Stapylococcus aureus, n=8; koagillaz
negatif stafilokok, n=2), 6'sinda (%6.3) maya man-
tari (Candida tropicalis, n=2, Candida albicans, n=1,

Kan Dolagimi Enfeksiyonlarinda inflamatuvar Belirtegler

Candida glabrata, n=1, Candida spp., n=2) ve 3'iinde
(%3.2) mikst enfeksiyon (E.coli ve S.aureus, Pseudo-
monas spp. ve S.aureus, Acinetobacter spp. ve Ente-
rococcus spp.) saptandi.

Hemokaultdr pozitif ve hemokultir negatif grup ara-
sinda, PCT, hsCRP, CAR, albiimin, notrofil, lenfosit,
hemoglobin, RDW, MPV, NLR, LMR, PLR ve MPV/
PLT duzeyleri bakimindan istatistiksel olarak anlamh
fark bulundu (p<0.05) (Tablo 1). iki grup arasinda yas,
cinsiyet, lokosit, monosit ve PLT degerleri bakimin-
dan istatistiksel olarak anlamli farkhlik saptanmadi
(p>0.05).

Kan dolasimi enfeksiyonunun dngérilmesinde PCT,
hsCRP, CAR, RDW, MPV, NLR, LMR, PLR ve MPV/
PLT arasindaki iliskiyi gosteren korelasyon analizi
sonuglari Tablo 2'de ve lojistik regresyon analizi so-
nuclari Tablo 3'te gdsterilmistir. Lojistik regresyon mo-
deline gbre PCT (odds orani: 10.930) ve CAR (odds

Tablo 1 Hemokdltir pozitif ve hemokdltir negatif gruplarin karsilastiriimasi

Parametre Hemokiiltiir pozitif (n=95) Hemokiiltiir negatif (n=157) degeri
Yas 64.73 £ 16.23 62.01 £ 16.48 0.112
Cinsiyet (E/K) 50 (52.6) / 45 (47.4) 84 (53.5) / 73 (46.5) 0.893
PCT (ng/mL) 17.93+30.4 0.266 + 0.42 <0.001
hsCRP (mgl/L) 140.92 + 90.86 15.02 + 10.98 <0.001
CAR 62.14 £ 41.87 5+4.05 <0.001
Albiimin (gr/dL) 2.4+0.53 3.2+0.49 <0.001
Lokosit (x103/puL) 11.55 £ 8.62 10.06 £ 4.13 0.066
Notrofil (x103/puL) 9.74 £ 8.05 8.02+4.1 0.026
Lenfosit (x103/uL) 0.89 + 0.62 1.26 £ 0.91 0.001
Monosit (x103/pL) 0.657 + 0.48 0.655 + 0.38 0.979
Hb (g/dL) 9.6+2.1 12.15 +2.42 <0.001
RDW (%) 16.98 + 2.85 15.66 + 2.96 <0.001
PLT (x103%/pL) 210.18 £ 152.3 216.42 £ 91.93 0.094
MPV (fL) 9.27 £ 1.36 8.89+1.1 0.021
NLR 16.87 +21.43 10.85 + 13.05 0.009
LMR 1.72+1.25 2.6+2.84 0.005
PLR 342.16 £ 404.84 255.79 £ 212.01 0.027
MPVIPLT 0.01 £ 0.014 0.005 + 0.005 0.040

Veriler n (%), ortalama + standart sapma olarak verilmistir.
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orani: 1.806), KDE i¢in gugclu prediktif faktorler olarak
saptandi (p<0.05). Prokalsitonin ile hsCRP (r=0.539),
CAR (r= 0.522), MPV (r=0.179), NLR (r=0.199) ve
PLR (r=0.137) arasinda istatistiksel olarak anlamli
pozitif korelasyon saptandi (p<0.05).

Kan dolasimi enfeksiyonunu 6ngéren PCT ve CAR’In
tanisal performansi ROC analizi ile incelendi (Sekil
1). Prokalsitonin ve CAR igin AUC degerleri, sirasiy-
la 0.967 (%95 CI: 0.950-0.984) ve 0.964 (%95 ClI:
0.936-0.992) olarak saptandi. Bu parametreler icin en
uygun esik degerlerine gore duyarhlik, 6zgullik, PPV

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

ve NPV yilzde oranlari Tablo 4’'te gésterilmistir.

Gram (-) bakteriyemi, gram (+) bakteriyemi ve funge-
mi gruplarinin PCT, hsCRP, CAR, RDW, MPV, NLR,
LMR, PLR ve MPV/PLT dlzeyleri agisindan karsi-
lastiriimasi Tablo 5'te gosterilmistir. Ortalama PCT
duzeyleri bakimindan, gram (-) bakteriyemi grubu ile
gram (+) bakteriyemi grubu arasinda istatistiksel ola-
rak anlaml farklilik saptandi (p=0.003). Diger degis-
kenler bakimindan, gruplar arasinda istatistiksel ola-
rak anlaml bir farklihk saptanmadi (p>0.05).

Tablo 2 KDE'nin dngorilmesinde inflamasyon belirtecleri arasindaki korelasyon [r degeri (p degeri)]

Parametre PCT hsCRP CAR RDW MPV NLR LMR PLR MPVIPLT
PCT ) 0.539 0.522 0.102 0.179 0.199 -0.114 0.137 0.109
(<0.001) | (<0.001) | (0.106) | (0.004) | (0.001) | (0.072) | (0.030) | (0.085)
hsCRP 0.539 ) 0.975 0.206 0.168 0.280 -0.153 0.149 0.362
(<0.001) (<0.001) | (0.001) | (0.008) | (<0.001) | (0.015) | (0.018) | (<0.001)
CAR 0.522 0.975 i 0.215 0.178 0.290 -0.134 0.125 0.375
(<0.001) | (<0.001) (0.001) | (0.005) | (<0.001) | (0.033) | (0.048) | (<0.001)
RDW 0.102 0.206 0.215 ) 0.085 -0.016 -0.042 0.058 0.119
(0.106) | (0.001) | (0.001) (0.180) | (0.799) | (0.507) | (0.362) | (0.060)
MPV 0.179 0.168 0.178 0.085 _ 0.090 -0.145 -0.079 0.315
(0.004) | (0.008) | (0.005) | (0.180) (0.154) | (0.022) | (0.213) | (<0.001)
NLR 0.199 0.280 0.290 -0.016 0.090 i -0.264 0.569 -0.011
(0.001) | (<0.001) | (<0.001) | (0.799) | (0.154) (<0.001) | (<0.001) | (0.866)
LMR -0.114 -0.153 -0.134 -0.042 -0.145 -0.264 _ -0.262 -0.033
(0.072) | (0.015) | (0.033) | (0.507) | (0.022) | (<0.001) (<0.001) | (0.600)
PLR 0.137 0.149 0.125 0.058 -0.079 0.569 -0.262 ) -0.194
(0.030) | (0.018) | (0.048) | (0.362) | (0.213) | (<0.001) | (<0.001) (0.002)
MPVIPLT 0.109 0.362 0.375 0.119 0.315 -0.011 -0.033 -0.194 i
(0.085) | (<0.001) | (<0.001) | (0.060) | (<0.001) | (0.866) | (0.600) | (0.002)
o ROC Curve
E 067
3 Sekil 1
5 PCT ve CAR igin ROC egrileri
—pet
0% 02 o4 06 ::wncmm 10
1 - Specificity
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Tablo 3 KDE'nin dngoriilmesinde inflamasyon belirtecleri arasindaki korelasyon [r degeri (p degeri)]

Parametre OR 95% ClI p degeri
PCT 10.930 (3.124-38.245) <0.001
hsCRP 0.919 (0.756-1.116) 0.392
CAR 1.806 (1.024-3.185) 0.041
RDW 0.750 (0.529-1.064) 0.107
MPV 2.827 (0.945-8.451) 0.063
NLR 0.876 (0.764-1.005) 0.059
LMR 0.906 (0.656-1.251) 0.550
PLR 1.005 (1.000-1.011) 0.063
MPVI/PLT 1.001 (1.000-1.007) 0.084

OR: odds orani, CI: giiven araligi. Hosmer-Lemeshow testi i¢in p>0.939.

Tablo 4 ROC analizine gére KDE'nin dngoérilmesinde PCT ve CAR esik degerlerinin tanisal performansi

Esik deger Duyarlilik, % Ozgiillik, % PPV, % NPV, %

PCT, 20.5 93.7 (86.9-97.1) 87.3(81.1-91.6) 81.7 (73.4-87.8) 95.8 (91.2-98.1)
PCT, 22 67.4 (57.4-76) 99.4 (96.5-99.9) 98.5 (91.8-99.7) 83.4 (77.4-88.1)
CAR, > 11.6 90.5 (83-94.9) 91.1 (85.6-94.6) 86 (77.9-91.5) 94.1 (89.1-96.9)
CAR, 2 20.1 78.9 (69.7-85.9) 99.4 (96.5-99.9) 98.7 (92.9-99.8) 88.6 (83.1-92.5)

Parantez i¢indeki veriler 95% giiven araligidir (%95 CI). PPV: pozitif 6ngorii degeri, NPV: negatif 6ngorii degeri

Tablo 5 Gram negatif bakteriyemi, gram pozitif bakteriyemi ve fungemi gruplarinin karsilastiriimasi

Parametre Gram (-) bakteriyemi (n=51) | Gram (+) bakteriyemi (n=35) Fungemi (n=6)
PCT (ng/mL) 25.81 + 36.31 8.75+19.88 9.91+£9.23
hsCRP (mg/L) 155.98 + 93.03 129.15 + 89.29 96.18 + 68.06
CAR 67.83 £42.29 58.42 £ 42.99 42.95 + 30.35
RDW (%) 16.58 + 2.42 17.64 £ 3.44 17.03 £2.78
MPV (fL) 9.36 £1.22 9.22 £1.63 9.2+0.62
NLR 18.13 £ 22.24 13.27 £ 17.86 18.49 + 27.58
LMR 1.54 +1.09 1.79+1.21 2.82+2.28
PLR 391.13 £ 506.01 269.21 £ 185.95 150.53 + 125.2
MPV/PLT 0.012 £ 0.018 0.008 £ 0.009 0.011 £ 0.011

Veriler ortalama =+ standart sapma olarak verilmistir.
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Tartisma

Kan dolasimi enfeksiyonlari, yiksek morbidite ve
mortalite ile seyreden, erken tani konulup tedavi
edildiginde mortalite oranlarinin énemli dlciide azal-
tilabildigi klinik tablolardir. Tanida en degerli yontem
kan kaltord olmakla birlikte tani igin belli bir stre ge-
rektirmesi, bazi mikroorganizmalarin Uretilmesinde-
ki glclukler, kontaminasyona bagh yalanci pozitiflik
gibi bazi olumsuzluklar gunlik uygulamalarda sorun
yaratmaktadir (3,4,22). Bu nedenle, KDE'nin erken
tanisinda klinisyene rehberlik edecek duyarlihgi ve
Ozgulluga yuksek, rutin klinik kullanim icin kolaylkla
Olculebilen, uygun maliyetli ve hizla sonug alinabilen
belirteglere ihtiya¢ duyulmaktadir.

Son yillarda yapilan galismalarda, serum PCT du-
zeyinin KDE tanisi ve izlemi icin énemli bir belirtec
olabilecegi konusunda ©6nemli veriler elde edilmis-
tir (5,6,23,24). Normal kosullarda saglikl bireylerin
kaninda c¢ok disuk veya saptanamayacak dizeyde
bulunan ve hormonal bir etkisi olmayan bir glikopep-
tid olan PCT’nin, gelismekte olan inflamatuvar yaniti
erken donemde gdsterebildigi ve 6zellikle ciddi bak-
teriyel enfeksiyonlarin duyarli ve 6zgil bir belirteci
oldugu belirtiimektedir. Yiksek serum PCT duzeyleri
enfeksiyonun siddeti ile iliskilidir ve bakteriyemi, fun-
gemi, sepsis ve coklu organ yetmezligi olan olgularin
tani ve takibinde de kullanilabilecegdi gOsterilmistir. Li-
teratiirle uyumlu olarak (13,19,23,25,26), calismamiz-
da da PCT KDE'nin 6ngdrulmesinde en guclu prediktif
faktor (odds orani: 10.930) olarak saptanmistir (Tablo
3). Ayrica, gram negatif bakterilerin saptandigi has-
ta grubundaki ortalama PCT dizeylerinin gram pozitif
bakteri saptanan olgulardaki ortalama duizeylerle kar-
silastinildiginda, istatistiksel olarak anlamh dizeyde
yiiksek oldugu gdzlenmistir (Tablo 5). in vitro yapilan
calismalarda da PCT’nin en gugcli uyaricisinin gram
negatif bakteri hiicre duvarinda bulunan endotoksin
oldugu gosterilmistir (25,27,28).

C-reaktif protein, enfeksiyon veya doku hasarina bag-
Il inflamasyonda karacigerden salinan pozitif akut faz
proteinidir. inflamasyona ¢ok duyarli bir parametre ol-
masina karsin KDE disinda travma, yanik, malignite,
viral enfeksiyonlar, non-enfeksiydz inflamatuvar has-
taliklar gibi birgok klinik durumda da serumdaki sevi-
yesi yukselebilmektedir. Bununla birlikte, PCT dizeyi
inflamasyonun baslamasindan 6-8 saat sonra en yuk-
sek degerlerine ulasirken, CRP, PCT'den daha yavas
bir sekilde artarak ilk 24-48 saatte pik degerine ulas-
makta, daha uzun sire yiiksek diizeylerde saptan-
makta, daha yavas normale donmekte ve ciddi bakte-
riyel inflamasyonu diger inflamasyonlardan ayirmada
yetersiz kalmaktadir. Yapilan ¢calismalar CRP’nin KDE
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tanisi icin ideal bir belirteg olmadigini, ancak diger
belirteglerle ve klinik skorlama sistemleriyle birlikte
kullanildiginda tani degerinin arttigini gostermistir
(5,18,22). Sepsis vakalarinda PCT ve CRP’nin tanisal
dogrulugunun karsilastiriidigi bir meta-analizde, PCT
dizeylerinin CRP diizeylerinden daha yararli oldugu
sonucuna varilmistir (29). Calismamizda, hemokaltir
pozitif ve hemokdltlr negatif gruplar arasinda hsCRP
dizeyi bakimindan anlaml farkhlik saptanmakla bir-
likte, diger test ettigimiz inflamatuvar belirtecler ile
hsCRP arasinda istatistiksel olarak anlaml korelas-
yon da saptanmistir (Tablo 1 ve 2). Ancak olusturdu-
gumuz lojistik regresyon modeli, hsCRP’nin KDE'nin
ongorulmesinde PCT ve CAR kadar gugli bir prediktif
faktér olmadigini ortaya koymustur (Tablo 3).

C-reaktif proteinin negatif akut faz reaktani olan al-
bimine orani ile elde edilen CAR, sepsis, inflamatu-
var bagirsak hastaliklari, bazi maligniteler, pankreatit
gibi bircok klinik durumlarda tanisal ve prognostik bir
belirte¢ olarak son yillarda giderek artan siklikta tze-
rinde calisma yapilan bir parametredir (7-12). Kim ve
ark. tarafindan yuruatilen calismada, CAR'In siddetli
sepsis veya septik soku olan hastalarda mortalitenin
ongorulmesinde bagimsiz bir prediktif faktér oldugu
bildirilmistir (8). Ulkemizde ise bildigimiz kadariyla,
KDE veya sepsis vakalarinda CAR'In tanisal perfor-
mansinin degerlendirildigi sadece bir ¢alisma bulun-
maktadir. Yenidoganlarda sepsis olgularinin deger-
lendirildigi bu calismada, Glines ve ark. CAR’In gram
negatif bakteriyeminin éngoérilmesinde (odds orant:
1.082) énemli bir prediktif faktér oldugunu belirtmis-
lerdir (11). Eriskin hastalarin degerlendirildigi c¢alis-
mamizda ise, CAR dizeyi hemokiltir pozitif grupta
istatistiksel olarak anlamli derecede yuksek bulunmus
ve diger inflamatuvar belirteglerle anlamh korelasyon
gosterdigi gozlenmistir (Tablo 1 ve 2). Lojistik regres-
yon analizine gore, CAR’In, KDE'nin erken tanisinda
en az PCT kadar kullanima uygun bir belirtec oldugu
sonucuna varilabilir (odds orani: 1.806).

Tam kan sayimi, ¢esitli hastaliklar icin 6énemli tani ve
takip parametrelerini iceren ve karar asamasinda Kkli-
nisyene yardimci olan oldukca pratik ve disik mali-
yetli bir testtir. Son yillarda, TKS parametrelerinden
olan RDW, MPV ve TKS'ye dayali skorlardan olan
NLR, LMR, PLR ve MPV/PLT degerleri bircok hasta-
hgin tanisinda potansiyel inflamatuvar belirtegler ola-
rak arastiriimistir (12-21).

Sistemik inflamasyonda, nétrofil sayisinin arttigi, len-
fosit sayisinin ise azaldigi bilinmektedir. Trombositler
hemostatik fonksiyonlarinin yaninda, inflamasyonda
proinflamatuvar sitokinlerin salinimini uyararak bas-
ta monositler ve notrofiller olmak tzere inflamatuvar
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hiicrelerin lezyon alanlarina gé¢ etmesini saglarlar.
Enfeksiyon durumunda genellikle trombosit sayisinin
dismesine bagl olarak kemik iligi uyariimasiyla orta-
ya ¢lkan geng trombositlerin ¢api olgun trombositlere
gb6re daha blyukttr ve bu durum MPV degerinin art-
masina yol agmaktadir. Dolayisiyla, nétrofil, lenfosit,
monosit ve trombosit sayilariyla birlikte trombosit ha-
cim degerlerini bir arada iceren NLR, LMR, PLR ve
MPV/PLT skorlari, sistemik inflamasyonu en iyi se-
kilde yansitan gostergeler olarak kabul edilmektedir
(13,15,16).

Calismamizda bakteriyemi/fungemi saptanan olgular-
da hemokaltir negatif hastalara gore istatistiksel ola-
rak anlamli diizeyde nétrofil sayisinda artma, lenfosit
sayisinda azalma oldugu ve buna bagh olarak daha
yuksek NLR ve daha dustuk LMR degerleri saptan-
mistir. Bununla beraber, KDE'li hasta grubunda daha
yuksek PLR, MPV ve MPV/PLT degerleri elde edil-
mistir (Tablo 1). Ayrica, TKS parametrelerinin PCT,
hsCRP ve CAR ile anlamh diizeyde korelasyon gos-
terdigi gozlenmistir (Tablo 2). Sonuc¢ olarak, lojistik
regresyon modelinde anlamh prediktif faktorler ola-
rak saptanmamalarina ragmen (Tablo 3), NLR, LMR,
PLR, MPV/PLT, MPV ve RDW degerleri, KDE tani-
sina katkida bulunan yardimci laboratuvar bulgulari
olarak kabul edilebilir. Benzer sekilde, Colak ve ark.,
NLR, PLR, MPV, RDW, PCT ve CRP’'nin bakteriyemi
tanisinda kullanilabilecek parametreler oldugunu ve
PCT'nin ise en iyi teshis performansina sahip belir-
te¢ oldugunu belirtmislerdir (13). isveg¢'te Ljungstrom
ve ark. tarafindan yapilan c¢alismada, bakteriyemi
tanisinda tek basina NLR'nin veya PCT'nin esdeger
tanisal performansa sahip oldugu, CRP ile birlikte be-
lirteclerin bir arada kullaniimasinin taniy guclendire-
bilecegi bildirilmistir (18).

Calismamizin retrospektif dogasi nedeniyle birtakim
kisithhklarr bulunmaktadir. Sonuclarimiz degerlendiri-
lirken, diger benzeri calismalarda da oldugu gibi, has-
talarin KDE disinda altta yatan veya ek hastaliklarinin
olmasi ve bu hastaliklarin inflamatuvar hastaliklar ol-
masI durumunda test edilen inflamatuvar belirteglerin
kan dizeylerinin etkilenebilecegdi olasihgi gdz éniinde
bulundurulmalidir. Kan kultard icin drnek alimindan
Once hastalarin antibiyotik tedavisi alip almadiklari
bilgisine yazilim sistemi Uzerinden ulasilamamistir.
Hizli bir kinetige sahip olan PCT'nin kan dizeylerinin
uygun antibiyotik tedavisi sonrasi disebilecegi bilin-
mektedir. Hastalardan atesli donemde ve antibiyotik
tedavisi baslanmadan 6nce 6rnek alinmasi gerekliligi
bilinmesine ragmen gunlik pratikte bunun ne kadar
dogru bir sekilde uygulandigi konusunda yazilim sis-
teminden net bir bilgi elde edinilememistir. Yukarida
bahsettigimiz gibi, bu durum, bircok merkezde rutinde
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yasanilan kan kultari yontemi ile ilgili teknik sinirla-
malarindan biri olarak kabul edilmektedir.

Sonug¢

Calismamizda test edilen inflamatuvar belirtecler ara-
sinda PCT ve CAR’In, KDE’nin dngorilmesinde gigli
prediktif parametreler oldugu tespit edilmistir. YUk-
sek sensitif CRP ile birlikte TKS analizi sonucunda
kolayca hesaplanabilen NLR, LMR, PLR, MPV/PLT,
RDW ve MPV degerleri, KDE'nin tanisinda yardimci
testler olarak kullanilabilir. Kisa slrede sonuglanan
bu inflamatuvar belirteclerin kullaniimasiyla KDE'de
morbidite ve mortalitenin azaltilmasi agisindan erken
mudahale sansi yakalanabilir. Elde ettigimiz verilerin
-6zellikle de yeni bir belirte¢ olan CAR'in klinik kullani-
mi bakimindan- KDE'nin erken tanisinda klinisyenlere
yol gosterici olacagini disinmekteyiz.
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Oz

Amagc

Toraks abbreviated injury scale skoru 2 ve Uzeri tora-
koabdominal yaralanmalarda uygulanan tedavi yakla-
simi ve sonugclarini paylasarak literatiire katki sunmak.

Gerec¢ ve Yontem

Calisma Ocak 2017-Aralik 2020 tarihleri arasinda
Yozgat Sehir Hastanesi’nde retrospektif olarak ger-
geklestirildi. Travma sonrasi tup torakostomi veya
torakotomi yapiimis hastalar tespit edildi. Ardindan
es zamanl karin organ yaralanmasi ve diyafragma
yaralanmasi olan 18 yasindan buyik hastalar be-
lirlendi. Hastalarin demografik 6zellikleri, labaratuvar
degerleri, goriintileme raporlari, uygulanan tedavi
yontemleri, perioperatif verileri hastane elektronik ka-
yith hasta bilgilerinden elde edildi.

Bulgular

Toraks abbreviated injury scale skoru 2 ve Uzeri
olan toplam 119 hastanin 23'Unde (% 19,3) torako-
abdominal yaralanma saptandi. Torakoabdominal ya-
ralanmalarda toraksa yonelik girisimlerin 19'unu (%
82,6) tup torakostomi ve 4’Unu (% 17,4) torakotomi

olusturuyordu. Baslangigta tp takilan hi¢bir hastada
torakotomi endikasyonu olusmadi ve tiip torakostomi
yeterli bir tedavi oldu. Tum torakoabdominal travma-
larin laparotomi orani ise % 44,8 ’idi. Cerrahi tedavi-
nin anlamli bir sekilde penetran yaralanmalarda daha
sik tercih edildigi goruldd. Dalak (% 35) ve karaciger
(% 32,5) sirasiyla en sik yaralanan organlardi. Solid
organ yaralanmalari toplam yaralanan organlarin %
74,2’ini olusturuyordu ve bunlarin % 76’sinda konser-
vatif tedavi uygulandi. Diafragma ve ici bos organ ya-
ralanmalarinin tamaminda cerrahi tedavi yapildi. Top-
lam iki hastada (% 8,7) 6lum goruldu ve bu vakalar
torakotomi uygulanan hastalardi.

Sonug

Torakoabdominal travmalarin ydnetimi travmanin
kaynagina, hastanenin donanimina ve cerrahin dene-
yimine gore degisebilir. Penetran yaralanmalarda to-
rakotomi ve laparotomi oranlari daha yuksektir. Kint
yaralanmalarda tlp torakostomi ve konservatif tedavi
genellikle yeterli olmaktadir ve ikinci basamak bir hiz-
met hastanesinde de basariyla uygulanabilir.

Anahtar Kelimeler: Travma, Karin yaralanmasi, Tup
torakostomi, Torakotomi.
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Abstract

Objective

To contribute to the literature by sharing the treatment
approach and results of thoracoabdominal injuries
with a thorax abbreviated injury scale score of 2 or
above.

Materials and Methods

The study was carried out retrospectively at Yozgat
City Hospital between January 2017 and December
2020. Patients who underwent tube thoracostomy or
thoracotomy after trauma were identified. Subsequ-
ently, patients older than 18 years of age with concur-
rent abdominal organ injury and diaphragmatic injury
were identified. The demographic characteristics, la-
boratory values, imaging reports, treatment methods,
and perioperative data were obtained from the elect-
ronic recorded patient information of the hospital.

Results

Thoracoabdominal injuries were detected in 23
(19.3%) of 119 patients with a thorax abbreviated
injury scale score of 2 or above. In thoracoabdomi-
nal injuries, 19 (82.6%) of the attempts to the thorax
comprised tube thoracostomy, and 4 (17.4%) thora-
cotomy. Thoracotomy was not indicated in any of the

Giris

Travma, cogunlukla gen¢ populasyonda morbidite
ve mortaliteye neden olan dnemli bir kiresel sorun-
dur (1). Travma sonrasi ilk dort saatteki 6limlerin en
onemli nedeni santral sinir sistemi yaralanmalari ve
abondan kanamalardir (1, 2). Beyin yaralanmalarin-
dan sonra en sik 6lim nedeni toraks ve abdominal
yaralanmalardan kaynaklanmaktadir (3). Toraks trav-
malarinin yaklasik olarak yarisinda tlp torakostomi
uygulamasi gerekmektedir ve vakalarin % 95‘inde ek
bir isleme gerek kalmaksizin etkili bir tedavi saglar
(4-6). Toraks kaynakh kardiopulmoner instabilitenin
devam etmesi durumunda ise acil torakotomi uygu-
lanmasi kaginilmazdir. Travmanin siddeti ve enerijisi-
ne bagli olarak toraks travmalariyla birlikte es zamanli
karin yaralanmalari da gortlebilir. Toraks abbreviated
injury scale 2 (orta siddet) ve Uzeri travmalarin %
25’ine karin yaralanmalari eslik etmektedir (7). Karin
ve toraks yaralanmalarinda cerrahi veya konserva-
tif tedavi edilecek hastalar multidisipliner olarak ele
alinmali, dogru ve hizli karar verilmelidir. Cinkl ¢ok-
lu organ hasarli hastalarda uygulanacak gereksiz ya
da gecikmis cerrahi, morbidite veya mortaliteyi artira-
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patients who had a tube inserted at the beginning,
and tube thoracostomy was a sufficient treatment.
The laparotomy rate of all thoracoabdominal traumas
was 44.8%. Surgical treatment was significantly more
preferred in penetrating injuries. Spleen (35%) and li-
ver (32.5%) were the most frequently injured organs,
respectively. Solid organ injuries comprised 74.2% of
the total injured organs, and conservative treatment
was applied in 76% of these cases. Surgical treat-
ment was performed in all diaphragm and hollow or-
gan injuries. Death occurred in two patients (8.7%) in
total and these cases were patients who underwent
thoracotomy.

Conclusion

Management of thoracoabdominal trauma vary de-
pending on the source of the trauma, the hospital's
equipment, and the surgeon's experience. Thoraco-
tomy and laparotomy rates are higher in penetrating
injuries. Tube thoracostomy and conservative treat-
ment are usually sufficient in blunt traumas and can
be successfully applied in secondary service hospi-
tals.

Keywords: Trauma, Abdominal injury, Tube thora-
costomy, Thoracotomy.

caktir (8). Son 20 yilda hemodinamisi stabil, perito-
niti olmayan kiint karin yaralanmalarinda ve secilmis
penetran yaralanmalarda konservatif tedavi yaklasimi
yaklasim genis kabul gérmektedir (9). Ancak hastaya
yonelik alinacak karar hastanenin alt yapisi (yogun
bakim olanaklari, goruntileme ve girisimsel radyo-
loji imkanlarr) ve cerrahin tecribesiyle iliskilidir. Bu
calisma ile, ikinci basamak bir hizmet hastanesinde
torakoabdominal yaralanmalarin multidisipliner yéne-
timi paylasilarak, bu konuda literattire katki sunulmasi
amaglanmistir.

Gerecg ve Yontem

Calismada, Ocak 2017-Aralk 2020 tarihleri arasinda
Yozgat Sehir Hastanesi’ne torakoabdominal travma
nedeniyle basvuran hastalar retrospektif olarak ince-
lendi. Bozok Universitesi etik kurulundan onay alin-
di (Etik Kabul No: 2017-KAEK-189_2021.01.27_08).
Travma sonrasi toraksda hemotoraks, pndmotoraks,
akciger parankim yaralanmasi, kalp veya vaskuler
yaralanma nedeniyle tlip torakostomi veya torakoto-
mi yapiimis hastalar tespit edildi. Bu hastalardan 18
yas ustu, diyafragma yaralanmasi, karin solid organ



ve ici bos organ yaralanmasi olanlar belirlendi. Has-
talarin yas, cinsiyet, glaskow koma skalasi (GKS),
travma kaynag!, tlp torakostominin takilma endikas-
yonu, tip torakostominin takildigi yer, torakotomi, ka-
rin (solid, i¢i bos) organ hasar durumu ve tedavi yak-
lasimi, ekstremite-pelvis kemik kiriklari, kafa-omurga
kemik kiriklari, gecirdikleri cerrahi ameliyatlar, yogun
bakim yatis siresi, toplam hastane yatis suresi, pH,
sistolik tansiyon, diastolik tansiyon, nabiz, hemogram,
hemotokrit, 16kosit, Ure, kreatinin, glomertl filtrasyon
hizi (GFR), alanin aminotransferaz (ALT), aspartat
aminotransferaz AST, uluslararasi normallestirilmis
orani (INR), komorbidite ve mortalite verileri kayit edil-
di. Hastalarin acil servisteki ¢coklu vital ve labaratuvar
parametre 6lcimlerinden en kotl degerler degerlen-
dirmeye alind1.

Tip torakostomiler Gogus Cerrahi uzmani tarafindan
acil servis veya ameliyathanede uygulandi. Bunlarin
tamami midaxiller hattan 5-6 interkostal araliktan giril-
digi tesbit edildi. Yaralanmanin lokalizasyonuna gére
median sternotomi veya posterolateral torakotomi ola-
rak yapildi. Radyolojik tanida tum hastalarda torako-
abdominal bilgisayarli tomografi kullanildigr géraldu.
Diyafragma ve karin organ yaralanmalarinin derece-
lendiriimesinde Amerikan Travma Cerrahisi Birligi'nin
Organ Injury Scaling’e gore yapildi (10, 11). Travma
siddetini belirlemede Abbreviated Injury Scale (AIS)
ve Injury Severity Score (ISS) kullanildi.
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Kategorik veriler siklk (n) ve ylizde (%) olarak, nume-
rik degerler ortanca (alt-Ust degerler) olarak gosterildi.
Numerik degerlerin karsilastirmalarinda Mann-Whit-
ney U testi, kategorik degerlerde ise Fisher's exact
test kullanildi. istatistiksel analizde SPSS-22 (Statis-
tical Package for the Social Sciences, Inc, Chicago,
IL, USA) kullanildi ve p<0,05 anlamh kabul edildi.

Bulgular

Toraks AIS skoru 2 ve Uzeri olan toplam 119 has-
tanin 23’inde (% 19,3) torakoabdominal yaralanma
saptandi. Hastalarin ortanca yas degerleri 38 (18-66)
olup, 19'u (% 82,6) erkek, 4'G (% 17,4) kadindi. Trav-
ma tipine gore hasta sayilari ve yiizdelik dagilimlar
akis semasinda sematize edildi (Sekil 1). Torakoab-
dominal yaralanmalarda toraksa yonelik girisimlerin
19'unu (% 82,6) tlip torakostomi ve 4’tni (% 17,4) to-
rakotomi olusturuyordu. Laparotomi ise tip torakos-
tomi grubunun %26,1'de, torakotomi grubunun ise
tamaminda uygulandi. Laparotomi oranlari agisindan
iki grup arasinda anlaml fark saptandi (p=0,01). TUm
torakoabdominal travmalarin laparotomi orani ise %
44,8 idi. Hastalarin acil servis de elde edilen vital bul-
gulari, labaratuvar degerleri, kullanilan kan miktari,
yogun bakim ve toplam yatis sireleri, travma siddet
skor degerleri, tedavi yaklasimlari Tablo 1'de gosteril-
di. Dért hastanin (% 17,4) direkt ameliyathaneye ali-
narak acil torakotomi uygulandigi geri kalan 19 has-

Tum hastalar
n=119

Tup torakostomi

n=108 (%90,8)

Kiint travma
n=86 (% 72,3)

Penetran travma
n=22 (% 18,5)

KDAY
n=18 (% 15,1)

Trafik kazasi
Nn=62 (% 52,1)

Diigme

n=20 (% 16,8) n=4 (% 3,7)

Darp
n=4 (% 3,4)

Torakotomi

n=11 (%9,2)

[
Kiint travma
n=2 (%1,7)

|
Penetran travma
n=9 (% 7,6)

Trafik kazasi KDAY
n=1(% 0,8) n=9 (% 7,6)

Diisme

n=1(% 0,8) n=2(%1,7)

Sekil 1
Travma tipine gore hasta sayilari ve yizdelik dagilimlari (Akis semasi).
KDAY: Kesici delici alet yaralanmasi, ASY: Atesli silah yaralanmasi.
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tanin 16'sina (% 84,2) acil serviste ve 3‘Une (% 15,8)
ameliyathanede tiip torakostomi uygulandigi goril-
di. Yedi vakada (% 36,8) sag pndomotoraks, 5 vaka
(% 26,3) sol pndmotoraks, 5 vakada (% 26,3) sol he-
mopndmotoraks, 1 vakada (% 5,3) sol hemotoraks,
1 vakada (% 5,3) bilateral pnémotoraks nedeniyle tup
torakostomi yapildigi saptandi. Tlp torakostomi uy-
gulamalarinin % 89,5 kiint travma kaynakli oldugu,
es zamanl karin yaralanmalarinda % 72,7 konserva-
tif tedavinin daha fazla tercih edildigi géruldi (p=0,02,
p=0,01). Baslangicta tip takilan hicbir hastada to-
rakotomi endikasyonu olusmadi ve tlp torakostomi

Approach to Thoracoabdominal Traumas

yeterli bir tedavi oldu. Torakotomi yapilan hastalarin
ikisinde akciger parankimi, ikisinde ana major vas-
kuler yapilarda yaralanma saptandi. Hemoglobin,
hemotokrit ve l6kosit sayisi bu grupta daha dusuk
saptandi (sirasiyla, p=0,03, p=0,01, p=0,01) (Tablo
1). Mortal seyreden her iki vaka da torakotomi uygu-
lanan hastalardandi (p=0,02). Torakotomi uygulanan
hastalarin yogun bakim ve toplam yatis sureleri daha
azdi ancak anlamli degildi (sirasiyla p=0,24, p=0,39).
Toraks yaralanmalarina eslik eden karin yaralanma-
lari ve organ yaralanmalarinin skorlama sistemine
go6re dagilimi Tablo 2'de gosterildi. Cerrahi tedavinin

Tablo 1 Hastalarin demografik, vital, labaratuvar ve diger parametreleri

Tum hastalar | Tiip torakostomili Torakotomili
(n=23) hastalar (n=19) hastalar (n=4) p

Yas (yil) 38 (18-66) 36 (18-66) 45,5 (26-54) 0,31
Cinsiyet (K/E) 4/19 3/16 1/3 1

Sistolik Tansiyon (mmHg) 110 (60-130) 110 (95-135) 92,5 (60-120) 0,17
Diastolik Tansiyon (mmHg) 75 (40-90) 75 (55-85) 67,5 (40-90) 0,56
Nabiz (vurum/dakika) 92 (50-140) 92 (74-112) 110 (50-140) 0,19
pH 7,35(7,24-7,46) | 7,35 (7,24-7,43) 7,38 (7,30-7,46) 0,6
Hemoglobin (g/dl) 13,1 (2,2-16,9) 13,1 (10,7-16,9) 10,75 (2,2-13,1) | 0,03
Hemotokrit (%) 38,2 (6,6-49,3) 39,3 (30,8-49,3) 32,75 (6,6-36,9) 0,01
Lokosit (x10° /pL) 18,3 (6,6-28) 19,7 (8,7- 28) 8,5 (6,6-17,4) 0,01
Ure (mg/dl) 36 (17-78) 36 (18-53) 36 (17-78) 0,97
Kreatinin (mg/dl) 0,9 (0,53-3,03) 0,9 (0,53-1,50) 0,8 (0,7-3,03) 0,8
GFR 99 (58-124) 91 (58-124) 105,5 (102-109) 0,29
ALT (u/L) 97(11-663) 99 (17-663) 18 (11-288) 0,09
AST (u/L) 119 (14-614) 125 (23-614) 26,5 (14-358) 0,1
INR 1,06 (0,9-1,3) 1,01 (0,9-1,30) 1,13 (1,05-1,23) | 0,14
GKS 14 (3-15) 14 (12-15) 8,5(3-14) 0,09
Abbreviated injury scale (AlS) 6 (3-11) 5 (3-10) 7,5 (5-11) 0,26
Injury severity score (ISS) 17 (5-41) 14 (5-34) 22,5 (13-41) 0,15
Toplam verilen kan miktari 2 (0-14) 1(0-14) 3,5 (2-13) 0,06
Kint /penetran travma 18/5 17/2 1/3 0,02
Konservatif/ cerrahi tedavi 14/9 14/5 0/4 0,01
Yogun bakim yatis siresi (giin) 4 (0-13) 5 (0-13) 1(0-9) 0,24
Toplam yatis siresi (giin) 10 (0-25) 10 (3-24) 5 (0-25) 0,39
Mortalite 2 0 2 0,02

K/E: Kadm/Erkek,GFR: Glomeriil Filtrasyon Hiz, ALT: Alanin Aminotransferaz, AST: Aspartat Aminotransferazi, INR: International normalized

ratio, GKS: Glaskow Koma Skalasi,

304




Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

1100721 Karin yaralanmalarinin organ yaralanma skoruna goére dagilimi.

Gr_ade 1 Graiie Gra(_ie Grade IV n=6 Grafie \' Hasarli organ
n=4(% Il n=8 1l n=9 (%20,7) n=2 n=29 (% 100)
13,8) (%27,6) (% 31) (% 6,9)

Tiip torakostomi 4 7 8 5 - 24
Dalak* 3 3 3* 1 - 10
Karaciger ** 1 2 3 2 - 8
Bobrek - 1 1 - 3
Diyafragma® - 1 1 - - 2
Kolon - - - 1 - 1

Torakotomi 1 1 1 2 5
Karaciger - - - 1 - 1
Diyafragma - - 1 - - 1
Mide - 1 - - - 1
Kolon - - - - 1 1
ince Barsak - - - - 1 1

n= Yaralanan organ sayis1, *Grade 3 yaralanmali bir hastada es zamanl diafragma riiptiirti vardi, **Grade 2 ve 4 yaralanmali iki hastada eszamanli
strastyla grade 2 dalak yaralanmast ve grade 3 sag kolon laserasyonu vardi, #Bir hastada yaralanma nedeni KDAY, & Iki vakada KDAY.

1103 Tedavi yaklasimina gore degerler

Konservatif tedavi (n=14) Cerrahi tedavi (n=9) P

Yas (yil) 35,5 (18-66) 41 (26-54) 0,27
Cinsiyet (K/E) 3/11 1/8 1

Sistolik Tansiyon (mmHg) 110 (95-130) 105 (60-120) 0,06
Diastolik Tansiyon (mmHg) 75 (60-85) 75 (40-90) 0,54
Nabiz (vurum/dakika) 84 (74-110) 105 (50-140) 0,04
pH 7,35 (7,27-7,38) 7,37 (7,24-7,46) 0,67
Hemoglobin (g/dI) 13,5 (11,8-16,9) 13 (2,2-15,5) 0,1
Hemotokrit (%) 39,4 (34,5-49,3) 36,3 (6,6-44,4) 0,07
Lokosit (x10%/uL) 18,8 (8,7-27,2) 17,4 (6,6-28) 0,55
Ure (mg/dl) 37 (18-53) 34 (17-78) 0,92
Kreatinin (mg/dl) 0,95 (0,53- 1,4) 0,9 (0,76-3,03) 0,41
GFR 93 (59-124) 99 (58-109) 0,78
ALT (u/L) 160 (36-663) 24 (11-288) 0,02
AST (u/L) 183 (36-614) 30 (14-358) 0,01
INR 1,03 (0,9-1,3) 1,1 (0,9-1,23) 0,71
GKS 14 (12-15) 14 (3-15) 0,6
Kiint /penetran travma 14/0 4/5 0,02
Abbreviated injury scale (AIS) 5,5 (3-9) 7 (5-11) 0,36
Injury severity score (ISS) 15,5 (5-29) 20 (13-41) 0,28
Toplam verilen kan miktari 1(0-14) 2 (0-13) 0,4
Yogun bakim yatis siresi (giin) 5(0-13) 2 (0-10) 0,46
Toplam yatis siresi (giin) 10,5 (3-24) 8 (0-25) 0,36
Mortalite 0 2 0,14

K/E:Kadim/Erkek, GFR:Glomeriil Filtrasyon Hiz, ALT:Alanin Aminotransferaz, AST:Aspartat Aminotransferazi, INR:International normalized
ratio, GKS:Glaskow Koma Skalas,
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Tablo 4 Karin yaralanmalarina tedavi yaklasimi

Approach to Thoracoabdominal Traumas

Cerrahi tedavi Konservatif tedavi Hasarli organ

n=13 (% 44,8) n=16 (% 55,2) n=29 (%)
Dalak 2" (%20) 8 (% 80) 10 (% 34,5)
Karaciger 3" (% 33,3) 6 (% 66,6) 9 (% 31)
Bobrek 1™ (%33,3) 2 (% 66,6)) 3 (% 10,3)
Diyafragma 3" (%100) - 3 (% 10,3)
Kolon 2"(%100) - 2 (% 6,9)
Mide 1* (% 100) = 1 (% 3,4)
ince barsak 1#(%100) - 1 (% 3,4)

*Splenektomi, **Hepatorafi ve bir hastada packing, ***Nefrektomi, ~Bir hastada meshli olmak tizere primer onarim,

tHemikolektomi, $Primer onarim, # Segmenter rezeksiyon.

anlamli bir sekilde penetran yaralanmalarda daha sik
tercih edildigi goruldu (p=0,023). Bu hastalarda ALT,
AST ve nabiz degerleri non cerrahi tedavi uygulanan
gruba gore daha yuksekti (sirasiyla, p=0,02, p=0,01,
p=0,04) (Tablo 3). Grade-5 solid organ yaralanmasi
hicbir hastada gortulmedi. Dalak (% 35) ve karaciger
(% 32,5) sirasiyla en sik yaralanan organlardi. Ka-
rin ici coklu organ yaralanmasi altt hastada (% 26)
gOruldi ve en fazla iki organda yaralanma saptandi.
Goklu organ yaralanmalarinda en ¢ok ortak yarala-
nan organ karacigerdi (% 66,6). Karaciger yaralan-
masina iki hastada sag kolon, iki hastada dalak yara-
lanmasi eslik ediyordu. Organ yaralanmalarina gore
tedavi yaklasimi Tablo 4'de gésterildi. ici bos organ
yaralanmalari (% 75) torakotomi yapilan hastalar-
da daha fazlaydi. Solid organ yaralanmalari toplam
yaralanan organlarin % 74,2’ini olusturuyordu ve %
76’sinda konservatif tedavi uygulandi. Diafragma ve
ici bos organ yaralanmalarinin tamaminda cerrahi te-
davi yapildi.

Toplam dokuz hastada (% 39,1) en az bir ekstremite
yaralanmasi, dort hastada (% 17,4) en az bir krani-
al-vertebra yaralanmasi gordlurken, kint travma has-
talarinin tamaminda tekli veya coklu kaburga kiriklari
saptandi. Ekstremite yaralanmasi saptanan 5 hasta
(% 21,7) ortopedik cerrahi operasyon gecirdi. Kafa
travmasi geciren bir hastada subaraknoidal kanama
saptandi, konservatif tedavi edildi. Hastalarin ikisinde
psikiyatrik hastalik, birinde hipertansiyon gibi yandas
hastaliklar vardi. Toplam iki hastada (% 8,7) 6lim go-
ralda.
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Tartisma

Bu ¢alismada Toraks AIS skoru 2 ve Uzeri olan 119
hastanin 23'Unde (% 19,3) es zamanli karin yara-
lanmasi tesbit edildi. Tum karin yaralanmalarinin
% 55,2'sinde konservatif, % 44,8’inde cerrahi teda-
vi uygulandigi gorildu. Cerrahi tedavi ici bos organ
yaralanmalarinin ve diyafragma yaralanmalarinin ta-
maminda uygulanirken, solid organ yaralanmalarinin
yaklasik dort de birinde (% 27,3) tercih edildi. Cerrahi
tedavi edilen hastalarin yaridan fazlasini (% 55'inin)
penetran yaralanmalar olusturmaktaydi.

Penetran torakoabdominal yaralanmalar daha fazla
ve Olumcil majér kanamalara neden olabilmektedir.
Bazi ¢alismalarda bu tur yaralanmalarda % 90’a va-
ran oranlarda vakalarin hastaneye yetistiriimeden
olay yerinde kaybedildigi ileri stirtilmdistir (5, 12). Ca-
lismamizda penetran torakoabdominal yaralanmalar-
da karinda sadece organ ve diyafragma yaralanmasi
gorulurken, toraks yaralanmasi olanlardan iki vakada
major vaskuler yaralanma gorilda ve biri kaybedildi.
Bu tur travmalarda literatiirle uyumlu olarak biz de
daha disik hemogram ve hemotokrit degerleri sap-
tadik (13). Bu vakalarin tamaminda laparotomi ve
torakotomi uygulandi. Literatirde toraks travmala-
rinda torakotomi endikasyonun vakalarin sadece %
2,6-6’sinda gerekli oldugu ileri surtlmustir (12, 14,
15). Bu oranlarin travmanin tipine, hastanenin dona-
nimina ve cerrahlarin deneyimine gore degisebilece-
gi belirtilmistir. Toraks AIS skoru 1 (hafif) yaralanma-
larinin dahil edilmedigi ¢alismamizda, bu oran %9,2



olarak saptanmistir. Toraks travmasinda kardiopul-
moner stabiliteyi bozan hemotoraks ve pndmotoraks-
ta ilk tedavi yaklasimi tlip torakostomidir (5). Bu islem
travma ile iliskili hekimler tarafindan yatak basi lokal
anesteziyle de uygulanabilen hayat kurtarici bir prose-
durdur (16). Hastalarin % 95'’in de ileri bir girisime de
gerek kalmamaktadir (5, 6). Bu calismada hastalarin
% 82,6'sina tip torakostomi uygulanmis ve ek tora-
kal girisime ihtiya¢ duyulmamustir. ilk giriste 1500 cc
Uzerinde kanama varsa, takiplerde saatlik 200 cc'nin
Uzerinde kanama varsa ya da ana trakeobronsial ya-
ralanma varsa tip torakostomi yeterli degildir ve acil
torakotomi dustuindlmelidir (17).Bazi calismalarda ise
hastanin hemodinamik durumuna bakmaksizin eger
penetran bir yaralanma meydana gelmisse acil tora-
kotomi dnerilmektedir (12). Calismamizda acil torako-
tomi uygulanan hastalarin % 75’i penetran yaralanma
kaynakliydi ve hastalardan biri kaybedildi.

Penetran karin travmalarinin % 20-80'inde ici bos
organ yaralanmalari gorulebilmektedir, en sik yara-
lanan organ ince bagirsaktir (18, 19). Bu calismada
en sik diyafragma yaralanmasi (% 80) saptandi. Bu
yaralanmalara genellikle dalak ve ici bos organ yara-
lanmalari eslik etmekteydi. Diayafragma yaralanma-
larinin yaklasik %601 penetran yaralanmalara bagh
olusmaktadir. Sol diafragma yaralanmalari daha siktir
(20). Calismamizda da diyafragma yaralanmalarinin
hepsi solda ve penetran yaralanmaydi. Penetran ka-
rin yaralanmalarinda genel yaklasim cerrahi tedavi
yonundedir (13). Ancak hemodinamik stabilite, peri-
tonit, eviserasyonun olmadigi secilmis olgularda kon-
servatif tedavide uygulanabilir (21). Bazi ¢alismalarda
kesici delici alet yaralanmalarinin % 70’inde, atesli
silah yaralanmalarinin % 40’inda non operatif teda-
vinin basarili oldugu ileri strtlmastir (22). Penetran
solid organ yaralanmalari iceren baska bir calismada
da hastalarin % 43’0 konservatif tedavi icin uygun bu-
lunmus ve bu uygun bulunan hastalarin % 95,3'iinde
konservatif tedavi basarili olmustur (13, 19). ici bos
organ yaralanmalarinda tani glctir, tedavide gecikme
sepsis, coklu organ yetmezliklerine yol acabilir (23).
Bu ylzden bu hastalarin yogun bakim sartlarinda,
aralikli fizik muayene ve trifazik (iv, oral, rektal) kont-
rastli BT ile degerlendirilmesi 6nerilmektedir (24). Ca-
lismamizda hicbir hasta bahsedilen kriterleri karsila-
madigindan tim penetran karin yaralanmalari opere
edilmistir. intraoperatif bulgular da hastalarin tiimii icin
konservatif tedavinin uygun olmadigini desteklemek-
teydi. Kint travmalara bagl solid organ yaralanma-
larinda konservatif tedavi standart bir tedavidir (21).
Yuksek volumli ileri travma merkezlerinde bu tedavi
ile karaciger ve dalak yaralanmalarinda % 96,7’lere
kadar ulasan basarilar bildirilmistir (25). 19 bin 500
hastadan olusan bir meta-analiz de travma kaynakli
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bdbrek yaralanmalarinda hastalarin % 83,4’ konser-
vatif tedavi edilmis, bu hastalarin sadece % 2,7’sinde
konservatif tedavide basarisizlik yasanmistir (26). Bu
oranlar klinigin deneyimi, gorintileme ve girisimsel
radyoloji prosedurlerinin yapiliyor olmasi ve yogun
bakim kosullaryla yakinda iligkilidir (27). Calismamiz-
da konservatif tedavi solid organ yaralanmalarin %
72,7 de uygulanmis, hicbirinde cerrahi tedavi ihtiyaci
olusmamistir. Bu oran ikinci basamak bir hastane icin
literatlirle uyumlu olarak kabul edilebilir bir orandir.

Kunt travmalarda ALT, AST yuksekliginin mortalite ile
degil morbiditeyle iliskisi ortaya konmustur (28). Ca-
lismamizda da konservatif tedavi grubunda ALT, AST
anlamli yiksek bulundu ve bu hasta grubunda morta-
lite yoktu. Kiint travmalarda ici bos organ yaralanmasi
% 1,2 oraninda karsilasilr, ince barsak en sik hasar
goren organdir (15). Calismamizda bu oran % 5,5
olup kolon yaralanmalari (% 50) daha fazlaydi.

Literaturde torakoabdominal yaralanmalarda mortali-
te oranlari % 10-31 arasinda degismektedir (29, 30).
Biz toplam mortalite oranini % 8,7 olarak tespit ettik.
Bu oranin nispeten disuk olmasi, hastanemizin ikinci
basamak bir hizmet hastanesi olmasi nedeniyle sik-
likla travma injuri skoru daha dustk ve orta siddetteki
yaralanmalarin hastanemize getirilmesiyle aciklana-
bilir.

Calismamizin kisitlamalari retrospektif olarak dizayn
edilmesi , tek merkezli ve sinirli hastada yapiimis ol-
masidir.

Sonug

Torakoabdominal travmalara yaklasim travmanin tipi-
ne, hastanenin ve cerrahin deneyimine gore farklihk
gosterebilir. Penetran torakoabdominal yaralanmalar
cogunlukla torakotomi ve laparotomi endikasyonu
olusturur. Kunt torakoabdominal yaralanmalarda ge-
nellikle tip torakostomi ve konservatif tedavi yeterli
olmaktadir. Multidisipliner yaklasimla ikinci basamak
hizmet hastanelerinde de torakoabdominal travma
hastalari basariyla tedavi edilebilir.
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Oz

Amacg

Sepsis, konagin enfeksiyonlara karsi diizensiz yanit
nedeniyle olusan, hayati tehdit eden organ yetmezli-
gidir. Sepsisi daha iyi teshis ve tedavi edebilmek icin
sadece tanimlamak ve patofizyolojisini anlamak ye-
terli degildir. Ayni zamanda uzmanlarin sepsisin mev-
cut tani ve tedavisine yonelik algisi ve bu konudaki
tutumu hakkinda daha fazla bilgi edinmek de énem-
lidir. Bu ¢alismada, saglik profesyonellerinin sepsis
hakkindaki bilgi ve algilarinin degerlendirilmesi amag-
lanmistir.

Gerec ve Yontem

Arastirma bir kamu hastanesinde calisan, 40 saglik
profesyonelinin katihmi ile gerceklesti. Anket formu
literattire dayali olarak iki bdlimde olusturuldu. Anket
formlar yuz ylze goériisme yontemi kullanilarak uy-
gulandi.

Bulgular

Calismaya katilan 40 hekimin anket formlari deger-
lendirildi. Katilimcilarin %60’ sepsisin diger hastalik-
lara gére daha o6limcil oldugunu, %65’inin sepsisin
Ulkemizin saglik sistemi Uzerine énemli bir yik olus-
turdugunu, %67,5'inin hekimin tedavi edebilecegi en
zor kosullar arasinda oldugunu ifade ettikleri saptan-
mistir. Hekimlerin %45'i lkemizde sepsisin kesinlikle

kabul edilmis bir tanimi oldugunu belirtmistir. %50’si
sepsis ile ilgili yapilan konsessuslar sonucu olusturu-
lan tanimi ifade ederken, %75'i sepsisin sistemik bir
hastalik, atesin ise en 6nde gelen belirti oldugu be-
lirttiler. Ayrica, %37,5’i sepsisin ortak bir taniminin
olmamasindan endigeli olduklarini, %47,5'i sepsisin
ortak bir taniminin olmamasinin sepsis tanisinin ko-
nulamamasina neden oldugunu, %47,5'i kiresel an-
lamda sepsis icin ortak bir tanimin olmasinin tedavide
onemli bir adim olabilecegini ifade ettiler.

Sonug

Verilerin analizinden ¢ sonug ¢ikarilabilir; hekimlerin
sepsis yonetiminde bazi eksiklikleri olabilir, sepsis ta-
nimlamalari yetersizdir, ve sepsis saglik sistemi igin
onemli bir problem olusturmaktadir.

Anahtar Kelimeler: Saglik profesyonelleri, sepsis,
bilgi, alg!

Abstract

Objective

Sepsis is a life-threatening organ failure caused by the
host's irregular response to infections. In order to better
diagnose and treat sepsis, it is not enough to just define
and understand its pathophysiology. It is also important
to learn more about the experts' perception and attitude
towards the current diagnosis and treatment of sepsis.
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Materials and Methods

The research was conducted with the participation of
40 healthcare professionals working in a public hos-
pital. The questionnaire form was created in two parts
based on the literature. Questionnaire forms were
applied by face to face interview method.

Results

Questionnaire forms of 40 physicians participating
in the study were evaluated. 60% of the participants
stated that sepsis is more deadly than other disea-
ses, 65% of them stated that sepsis creates a signifi-
cant burden on the health system of our country, and
67.5% of them stated that it is difficult conditions that
physicians can treat. 45% of the physicians stated
that sepsis has an absolutely accepted definition in
our country. While 50% expressed the definition crea-
ted as a result of the concessions about sepsis, 75%

Giris

Sepsis, bir enfeksiyona karsi konagin uygun olmayan
yanitinin neden oldugu hayati tehdit eden ¢oklu organ
fonksiyon bozuklugu olarak tanimlanan, insidansi ve
mortalitesi yiiksek bir saglik sorunudur (1). Ulkemizde
sepsis oranlari hakkinda yeterli veri bulunmamakla
birlikte, sepsis her yil tim dinyada alti milyondan faz-
la insanin 6lumune neden olmaktadir. (2). Uzmanlar
Olumlerin sayisini azaltmak igin hizh tespit ve teda-
viye ihtiya¢ oldugunu vurgulamaktadirlar (3). Ayrica,
tedavi merkezlerinin blyukligiu ve teknolojik dona-
nimlarin yeterliligi mortalite oranlarini azaltabilecegi
de ifade edilmektedir. (4).

Sepsis cesitli klinik ve fizyopatolojik semptomlari
ile oldukca karmasik bir patolojiye sahiptir. Sepsis
arastirmalari, sepsisin temel patofizyolojik siregleri
hakkindaki bilgilerin gelistiriimesine neden olmasina
ragmen, kiresel anlamda sepsisi tanimlamak ve te-
davi etmek ginumuizde hala zordur (5). Guncellenen
tanimlar, hastaligi, enfeksiyon ve sistemik enflamatu-
ar yanitin genis bir karakterizasyonundan, organ dis-
fonksiyonu ile karakterize edilen enfeksiyonlu daha
spesifik olan agir bir hastalik alt kiimesine tasimistir.
Yeni tanimlar sepsisin patolojik durumuna yonelik ta-
nimlarin daha dogru oldugunu gosterse de bireysel
olarak hastaligin tedavisindeki etkinligini tam olarak
ifade etmemektedir (6). Bununla birlikte, arastirmaci-
larin yaptiklari tanimlar yeni tedavi yaklasimlarin kul-
laniimasini olanak saglamistir (7, 8).
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stated that sepsis was a systemic disease and fever
was the leading symptom. Also, they have stated;
37.5% of them were worried about the lack of a com-
mon definition of sepsis, and 47.5% of them that the
lack of a common definition of sepsis caused the sep-
sis not to be diagnosed, and that having a common
definition for sepsis in global sense may be important
in treatment (47.5%).

Conclusion

Three conclusions can be drawn from the analysis
of the data; Physicians may have some deficiencies
in sepsis management, sepsis definitions are insuffi-
cient, and sepsis poses an important problem for the
health system.

Keywords: Health professionals, sepsis, information,
perception

Sepsis, hemen hemen neredeyse tim enfekte eden
organizmalar tarafindan olusturulabilir. Bu nedenle,
sepsisin sunum yelpazesi ¢ok genistir ve cografi bol-
geler arasinda 6nemli 6lcide degisir. Sepsis, toplum
icinde, hastanede veya hastane disi saghk kuruluslar
gibi her ortamda gelisebilir (9). Sepsis alaninda yapi-
lan epidemiyolojik calismalar, sepsise neden olan en-
feksiyonlari izlemek, 6nlemek ve sepsis riskini arttiran
hastaliklarin yukini azaltmak igin surekli olarak veri-
ler sunmaktadir. Sepsis yukinin tanimlanmasi saglik
bakim dnitelerinde ulusal girisimlerin arttirilmasi, ba-
kim kalitesinin yukseltiimesi ve daha fazla iyilesme-
yi beraberinde getirecektir. Bu arastirmalar, hastane
disina uzanan kapsaml bir sepsis yaklasiminin olus-
turulmasini da neden olacaktir (10). Bununla birlikte,
¢cok yash veya cok genc¢ yas, immunsupresif hasta-
hklar, kanser, bagisiklik sistemini baskilayan ilaclar,
diyabet, kalici kateterler veya organ nakilleri gibi has-
taliklarin timdiniin sepsis risk faktor oldugunun bilin-
mesi erken tani ve hizli tedavide saglayacaktir (11).

Sepsisi erken teshis edip tedavi edebilmek énemlidir.
Bunun icin sadece tanimlar ve patofizyoloji hakkin-
daki bilgileri gelistirmek yeterli degildir, ayni zaman-
da uzmanlarin mevcut tani ve buna yoénelik tutum ve
algilarinin da énemli oldugunu bilmek gerekir. Bunu
bilmek bize, sepsisin tanimlanmasinda fikir birligini
artirmak icin stratejilerin gelistiriimesini saglayacaktir.
Mevcut anket ¢alismasi bu baglamda planlanmis ve
calisma kapsaminda sepsis tedavisinde yer alan sag-
hik profesyonellerinin sepsis hakkindaki bilgi ve algila-
rinin degerlendirilmesi amagclanmistir.



Gerec ve Yontem

Calisma grubu

Bu calisma, saglik calisanlarinin sepsis bilgi ve algi
duzeylerini incelemek amaciyla tanimlayici olarak
plandi. Arastirmaya, bir kamu hastanesinde calisan
doktorlar katildi. Arastirmada 6rneklem segimi yapil-
mamis olup tim doktorlar calisma kapsamina alin-
di. Ancak calismaya katilmay! kabul eden ve onam
veren gonulli doktorlar dahil edilebildi. Bu baglamda
doldurulmus 40 adet anket formuna ulasilabildi. Anket
formunu doldurmayi kabul eden hekimler arasinda
anestezi, dahiliye, genel cerrahi ve enfeksiyon klinik-
leri uzmanlari yer aldi.

Veri toplama araci olarak, doktorlarin sosyo-demog-
rafik 6zellikleri ve sepsise yonelik bilgi ve algilarini
degerlendiren ve iki bélimden olusan anket formu
kullanildi. Anketin ikinci bolimiinde Poeze M ve ark.
tarafindan gelistirilen anket sorulari kullanildi. Arastir-
macilar, tum sorulari davranis ¢ercevesini acgiklayan
bir modele gore U¢ bélime ayirmistir; 1- hekimlerin
sepsis sorununa yonelik farkindahginin arttiriimasi, 2-
sorun Uzerinde hem fikir olma yani sepsisi tanimlama,
(3) tanimlama klavuzunu uygulayabilme becerisi (5).
Anket formu siniflandiriimis ve acik uglu sorulardan
olusturuldu. Acik uclu sorulara verilen cevaplar, aras-
tirmacilar tarafindan siniflandirilarak analiz edilmistir.

Calismanin etik onayi, Stileyman Demirel Universite-
si Tip Fakdltesi Klinik Arastirmalar Etik Kurulu'ndan
28/11/2019 tarihli ve 281 nolu sayili karar ile alindi.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Calismaya katilanlara arastirmanin amaci ve igerigi
actklanmis ve s6zIi onamlari alinmistir.

istatistiksel Degerlendirme

Calismada, siniflandirilmis verilerin analizleri sayi (n)
ve yuzde (%) seklinde sunuldu. Yas ve mesleki dene-
yim yili ve hastanede gegcirilen stire gibi degiskenler
ortalama * standart sapma olarak ifade edildi. Normal
dagihm go6stermeyen verilerin sunumunda ortanca
(min-max) degerleri kullanildi. Verilerin istatistiksel
analizinde SPSS 22.0 Windows paket programi kul-
lanildi.

Bulgular

Sosyo-Demografik Bulgular

Katilimcilarin sosyo-demografik 6zellikleri:

17 (%42,5)'i kadin, 23 (%57,5)'i erkek, yas ortalama-
lari ise 42,97+6,07 tespit edildi. Calisma grubunun,
¢alisma yili ortalamalari 17,10+7,31, hastanede ge-
cirdikleri suire (saat/giin) ortalamalar 8,77+0,86, teda-
vi ettikleri hasta sayisi (aylik, ortanca) 435,00 (min 10-
max 7000), karsilastiklar sepsisli hasta sayisi (aylik,
ortanca) 3,00 (min 10- max 7000) olarak bulundu.
Katilmcilarin, 13 (%32,5)'i anestezi, 13 (%32,5)'i da-
hiliye, 11 (%27,5)’i cerrahi ve 3 (%7,5)'i ise enfeksiyon
servisinde ¢alismakta idi. Cinsiyet, yas dagihmi, ¢cahs-
ma yili, hastanede gecirdikleri stire agisindan klinikler
arasinda fark bulunmazken, aylik tedavi edilen hasta
saylisl cerrahi servisinde, aylik karsilasilan sepsisli
hasta sayisi ise anestezi servisinde anlamli olarak
artti (sirasiyla; p=0.027, p=0.020) (Tablo 1).

Tablo 1 Sosyo-demografik ve Klinik Ozelliklerin Dagilimi

Sosyo-demografik 6zellikleri n (%) Ortalama+SS Ortanca (min-max)
Cinsiyet 23 (%57,5)
Erkek
Kadin 17 (%42,5)
Yas 42,97+6,07
Calisma Yih 17,10+7,31
Hastanede gecirilen siire (saat/giin) 8,77+0,86

Klinik Ozellikler

Anestezi 13 (%32,5)
Dahiliye 13 (%32,5)
Cerrahi 11 (%27,5)
Enfeksiyon 3 (%7,5)

Tedavi edilen hasta sayisi (aylik)

435,00 (10 - 7000)

Kasilasilan sepsisli hasta sayisi (aylik)

3,00 (10 - 7000)
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Sepsis Farkindalik Bulgulari

Katilimcilarin %50'si sepsis, iligkili komplikasyonla-
ri ve tedavisi hakkinda son derece bilgili olduklarini
ifade ederken, %601 sepsisin diger hastaliklara gore
daha 6lumcul oldugunu ifade etti. Calisma grubunun
%65'inin sepsisin Ulkemizin saglik sistemi Uzerine
onemli bir yik olusturdugunu, %67,5'inin hekimini
tedavi edebilecegi en zor kosullar arasinda oldugu-
nu, %82,5'i kendi branslari icinde sepsis taniminin
kisiden kisiye degismedigini belirtmistir. Katilimcila-
rin %45'i tlkemizde sepsisin kesinlikle kabul edilmig
bir tanimi oldugunu ifade ederken, %45'’i bu ifadeye
kismen katildiklarini ifade ettiler. Grubun %55’i sep-
sisin patogenezini kismen anlasiimadigina katilirken
%22,5'i kesinlikle anlasiimadigini, %55'i sepsis belirti-
lerinin kesinlikle diger kosullarla iliskilendirilebilecegi-

Tablo 2 Sepsis tanim ve belirtilerine iliskin tercihler

Saglik Profesyonellerinin Sepsis Algisi

ni, %37,5'i sepsisin ortak bir taniminin olmamasindan
hekim olarak biraz endiseli olduklarini, %47,5'i sepsi-
sin ortak bir taniminin olmamasinin muhtemel olarak
sepsis tanisinin konulamamasina neden oldugunu,
%47,5'i kiresel anlamda sepsis icin ortak bir tanimin
olmasinin tedavide énemli bir adim olabilecegine kis-
men katilirken %42,5'i kesinlikle katildiklarini belirt-
misleridir.

Sepsis Tanim Bulgulari

Katihmcilarin sepsis tanimina iliskin a¢ik uclu soruya
verdikleri ifadeler tanim-1, tanim-2 ve tanim-3 olarak
siniflandinidi. Tanim-1 konsensls beyaninin tanimi,
Tanim-2 ve 3 katihmcilarin kendi beyan ettikleri ta-
nimlari ifade etmektedir. Genel olarak hekimlerin sep-
sis tanimlari farkhlik gostermekle birlikte %50'si sep-

Anket sorusu n %
Sepsisi nasil tanimlarsiniz? 20 %50
Tanim-1 12 %10
Tanim-2 2 %5
Tanim-3
Sepsisi asagidakilerden hangisi olarak goriiyorsunuz?
Sistemik cevap 30 %75
Sendrom 4 %10
Hastalik - -
Durum - -
Bozukluk - -
Sepsisin nedeni 18 %45
Enfeksiyon 7 %17,5
Bagisiklk sisteminin zayif olmasi 1 %2,5
Asiri sitokin salinimi
Sepsisin belirti ve bulgulari
Ates 24 %60
Hipotermi 13 %10
Hipotansiyon 19 %14,7
Tasikardi 16 %12,4
Lokopeni yada l6kositoz 14 %10,8
Tasipne 9 %6,9
Biling degisikligi 8 %6,2
CRP, Sedim, Prokalsitonin ytuiksekligi 10 %7,7
Hipoksi 4 %3,1
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sis ile ilgili yapilan konsessuslar sonucu olusturulan
tanimi vermistir. Katihmcilarin %75'’i sepsisin sistemik
bir hastalik oldugunu, %10 ise bir sendrom, %15'i ise
bir tanimlamada bulunmadi. Hekimlerin %45,5'i sep-
sisin nedeninin enfeksiyon oldugunu, %60’i atesin bir
belirti oldugunu yada atesin, sepsis icin diger olmasi
gereken faktorlerden daha fazla oldugunu ifade etti-
ler. Atesin yani sira, baska bir belirti, doktorlarin ¢cogu
tarafindan sepsis teshisi icin bulunmasi gereken bir
belirti veya semptom olarak listelenmemistir. Hekim-
lerin %10'u hipotermi, %14,7’si hipotansiyon, %12,4’i
tasikardi, % 10.8'si l6kositoz veya |6kopeni, %6.9'u
tasipne, %6.2’si biling degisikligi, %7,7’si CRP, sedim
ve prokalsitonin yuksekligi, %3,1'i hipoksi oldugunu
belirtiimistir (Tablo 2).

Tartisma

Son yillarda yapilan arastirmalar sepsisin patogene-
zindeki ilerlemeleri gostersede sepsis hale mortalitesi
yiksek ve hayati tehdit etmeye devam eden, llkelerin
saglik maliyetini arttiran oldukga dnemli bir saglk so-
runudur. Artan sepsis anlayisina ragmen bu konuda
hekimlerin algilarini ortaya koyan ginimuzde sinirli
sayida arastirma bulunmaktadir. Calisma bu nedenle
kurgulanmistir.

Bu calismanin ana bulgularindan birisi sepsisin éne-
mi ve farkindahgi konusunda hekimlerin gorislerini
almakti. Hekimlerin biyik cogunlugu sepsisin énde
gelen bir 6lim nedeni oldugu konusunda hemfikirler-
di. Arastirmalar hekimlerin bu dusuncesini destekle-
mektedir. Sepsisin mortalite ve insidans calismala-
rinda, hastaneye kabul edilen 1000 hastanin 45’inde,
yogun bakima yatirilan her 1000 hastanin 494'iinde
sepsis gelistigi, diger calismada ise sepsis goriilme
sikhginin %22,4 oldugu gosterildi (5). Farkh ¢alisma-
larda, sepsis nedeni ile 1993 ile 2003 yillari arasinda
hastaneye yatislarda %8,2 artis (12), 2003 ile 2007
yillari arasinda ise %17,8 artis tespit edilmistir (13).
2007 ve 2013 yillar arasindaki stirecin arastirildigi bir
calismada sepsis vakalarinin sayisinin yilda ortala-
ma %>5,7 arttigi, siddetli sepsisli hastalarin yuzdesi-
nin %27'den %41'e ¢iktigi ve 6lim oranlarinin arttigi
rapor edildi (14). Lagu ve ark. yaptiklari arastirmada
sepsisin hastane maliyetinin 2003 yilinda 15,4 milyar
dolar iken, 2007 yilinda 24,3 milyar dolar oldugunu
gosterdi (13). Torio ve ark. 2011 yilinda septiseminin
hastanelerdeki maliyetinin 20,3 milyar dolar, bu mik-
tarin tim hastane masraflarinin %5,2’sini olusturdugu
ve sepsis tim saglik sorunlari icinde en pahali tedavi
edilen durum oldugunu rapor ettiler (15). Mevcut ca-
lismada hekimlerin yaridan fazlasi sepsisin tlkemizin
saglik sistemi Uzerine 6nemli bir yuk olusturdugunu
ifade ettikleri tespit edildi.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Bu calismanin diger dikkat ¢eken bulgularindan biri
de sepsis tanimi Uzerindeki fikir birlikteligidir. Sepsis
ile ilgili ortak bir tanim olusturabilmek icin glinimize
kadar sirasiyla 1991, 2001 ve 2016’da olmak uzere
Uc adet konsensus toplanmis ve bu konsensuslar so-
nucu olusturulan en son tanim “konagin enfeksiyona
karsi dizensiz yaniti nedeniyle olusan, hayati tehdit
eden organ yetmezIigi” olarak belirlenmistir (8). Aras-
tirmada, hekimlerin yarisi sepsis ile ilgili yapilan kon-
sessuslar sonucu olusturulan tanimi verirken, %35’i
herhangi bir tanim Uzerinde fikir belirtmemislerdir.
Bu, hekimlerin cogunun ortak bir tanimin bulunmadi-
gindan endise duymasi gercgegiyle tutarlidir. Ayrica,
gecmiste uluslararasi sepsis formlarinda farkl tanim-
larin kullaniimasinin kafa karisiklhina neden oldugu
dusincesiylede agiklanabilir. Tanim birlikteligi ile ilgili
diger dikkat ceken bulguda, katilimcilarin buytk bir
¢ogunlugunun sepsisin sistemik bir hastalik oldugunu
ve sepsis nedeninde enfeksiyon oldugunu ifade etme-
leridir. Sepsis tanimlari Uzerinde mutabakat eksikligi,
hekimlerin sepsis tanisi koyma ve hakkinda iletisim
kurma becerisi lizerinde bir etkiye sahip olabilecegini
disundurmekle birlikte bulgularin giclendirilmesi igin
¢alismanin daha genis kapsamli gruplar Gzerinde ya-
pilmasi gerekmektedir.

Sepsisin klinik bulgulari, enfeksiyonun baslangi¢ nok-
tasina, kisisel faktorlere (yas, altta yatan hastalik, im-
munusupresyon varligi gibi) ve sepsis evresine gore
degismektedir. Erken donemde ates, hipotermi veya
hipertermi, hipotansiyon, solunum sayisinda artma,
tasikardi, hipoksi, deri lezyonlari ve biling degisikligi
gorulebilir (16). Benzer sekilde, bu ¢alismada kati-
limcilar sepsisin belirti ve bulgularinin sirasiyla ates,
hipotansiyon ve tasikardi oldugunu ifade ettiler. Tablo
2'de sunuldugu gibi farkli klinik bulgularda katilimcilar
tarafindan rapor edildi.

Calismanin bazi kisithhklart bulunmaktadir. Katilm-
cilarin ‘tanimlama klavuzunu uygulayabilme becerisi’
alanindaki sorulari yeterli oranda cevaplandirmama-
lari bu bolumin degerlendiriimesini sinirlandirmak-
tadir. Elde edilen veriler kisith bir gruba yodneliktir ve
tim Ulke diizeyini yansitmaya bilir. Ulkemize ait yeter-
li sepsis verilerinin bulunmamasi ve yeterli literatliriin
olmamasi bulgularin tartisiilmasini sinirlandirmakta-
dir. Arastirma bulgularinin genigsletilebilmesi icin konu
hakkindaki sorularin genis kapsamli gruplar Uzerinde
yapilmasi onerilmektedir.

Sonug
Birincisi, katihmcilarin yarisinin daha 6nce yayinlan-

mis fikir birligi kriterlerini gére sepsisi tanimlamis ol-
masidir. ikincisi, sepsisin énde gelen bir 6liim nedeni
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olarak algilanmasidir. U(;[jnc[js[j, sepsisin Ulkemizin 16. Lever A, Mackenzie |. Sepsis: definition, epidemiology, and di-
saglik sistemi tizerine 6nemli bir yiik olusturdugudur. agnosis. BMJ 2007:335:879-8834,

Sepsis insidansinin yiuksek olmasi hekimlerin sepsis

tanisini siklikla gézden kacirdiklarini distnduirebilir.

Bu arastirma, sepsis tanimlarinin gézden gecirilmesi

gerektigi ve hekimlerin sepsis taniminin ve tanisinin

daha iyi bir standardizasyonu icin bilgilendiriimelerinin

gerekli oldugui fikrini desteklemektedir.
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Oz

Amacg

Direkt grafi kardiyopulmoner sistem degerlendirme-
sinde 6zellikle yogun bakim tnitelerinde kullanilan en
sik gorintiileme modalitesidir. Cogu zaman acil karar
vermek gerektigi icin tetkik raporunu beklemeden kli-
nisyen tarafindan degerlendiriimesi gerekir. Calisma-
mizda amacimiz mevcut egitim sistemimizde akciger
grafisi degerlendirmesine yonelik bilgi diizeyinin sevi-
yesini belirlemek ve bu konudaki egitim programlari-
nin gerekliligini ortaya koymaktir.

Gerec¢ ve Yontem

Calismamizda hastanemizde yogun bakim tnitesinde
hizmet veren anestezi uzmanlk dgrencisi hekimlerin
ve rotasyona gelmis anestezi disi uzmanlik égrencisi
hekimler olmak Gzere toplam 42 hekime ydnelik bu
hekimlerin akciger grafisi degerlendirme kabiliyetini
6lcme konusunda doldurulmak Uzere 3 adet soru-ce-
vap formu hazirlanmistir. ilk formda genel bilgiler ve

posteroanterior akciger grafisi degerlendirme konu-
sundaki aldig egitim, 2. formda 12 adet vakadan olu-
san ve her vaka icin 7 sabit soru iceren sorulardan
olusan vaka bazli PA grafi degerlendirme ve teknik
degerlendirme durumunu, 3. formda ise genel PA ve
grafi bilgilerini degerlendirmek amagli toplam 10 soru
olmak Uzere sorular hazirlanmistir. Sonuclarin istatis-
tiksel analizleri yapilmistir.

Bulgular

Akciger grafisini degerlendirme konusunda uzmanlik
ogrencisi hekimlerin %95,2'si (n=40) egitim aldigini
belirtmistir. Calismamizda uzmanlik 6grencisi he-
kimlerin %80,1'i (n=34) akciger grafisi egitimini me-
zuniyet éncesi almistir. iki uzmanlk 6grencisi hekim
(%4,8) hic egitim almadigini ifade etmistir. Uzmanlhk
egitimi tecriibe neticesinde akciger grafisini dogru
degerlendirme beceri oranlarina baktigimizda; bilgi
seviyelerinin yogun bakim tecrlibesi fazla olanlarda
daha iyi oldugu godzlemlenmis olup istatistiksel olarak
da anlamli bulunmustur(p<0,005).
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Sonug¢

Calismamizda, yogun bakim dnitesinde calisan uz-
manlik 6grencisi hekimlerin cogu akciger grafisi egi-
timini tip fakiltesinde mezuniyet éncesi aldi§i; teorik
ve teknik yeterlilik diizeyine bakildiginda egitime ih-
tiyac oldugu ortaya ¢ikmistir. Bu konudaki teorik ve
pratik egitimlerindeki eksikliklerinin tamamlanmasinin
klinik uygulamalara ciddi oranda katki saglayacagini
disinmekteyiz.

Anahtar Kelimeler: Akciger, Réntgen, Yogun Bakim,
Akciger grafisi, Uzmanlik 6grencisi

Abstract

Objective

Direct graphy is the most common imaging modality
used in the evaluation of the cardiopulmonary sys-
tem, especially in intensive care units. Since it is often
necessary to make an urgent decision, it should be
evaluated by the clinician without waiting for the re-
port. In our study, we aimed to determine the level of
knowledge about chest radiography evaluation in our
current education system and to reveal the necessity
of training programs for on this subject.

Materials and Methods

In our study, 3 question-answer forms were prepared
to be filled in for the evaluation of chest radiograp-
hs for 42 physicians, including anesthesia residents
and non-anesthesiologists who came to educational
rotation in the intensive care unit of our hospital. In
the first form, general information and training on pos-

Giris

Direkt grafi radyolojide kullanilan ilk ve temel moda-
litedir. Radyoloji bélimunde, hastaliklarin tanisinda
kullanilan gunlik islem sayisinin yaklasik %80'ini di-
rekt grafi denilen X-1sini temelli tanisal gorintileme
metodu olusturmaktadir (1,2). Gunluk pratikte klinis-
yenler tarafindan istenen 16 tetkikten 6'si direkt gra-
fidir (3). Akciger grafisi (AG), akciger hastaliklarinin
tani ve takibinde kolay erisilebilir olmasi ve tanisal
degeri nedeni ile toraksin radyolojik degerlendirme-
sinde en sik kullanilan goériintileme yontemidir. Akci-
ger grafisinin degerlendirmesinde tecriibe ¢cok 6nemli
olup beraberinde radyolojik olarak tuzaklara ve 6zel
radyolojik isaretlere dikkat etmek gerekir (4).

Yogun bakim hastalari ise ¢cogunlukla komorbid has-
talar olup takiplerinde akciger grafisi 6nemli yer tut-
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teroanterior evaluation, in the second form, case-ba-
sed PA graphy evaluation and technical evaluation,
consisting of 12 cases and 7 fixed questions for each
case, and in the third form, 10 question has been pre-
pared for evaluate general PA and graphy information.
Statistical analysis of the results was made. Statistical
analysis of the results were performed.

Results

95.2% of residents (n = 40) stated that they had re-
ceived training in evaluating chest radiography. In our
study, 80.1% (n = 34) of the residents received trai-
ning on chest radiography before graduation. Two of
the residents (4.8%) stated that they did not receive
any training. When we look at the assistantship expe-
rience period and the correct assessment skill rates of
chest radiography; It was observed that those with in-
tensive care experience had better knowledge levels
and were statistically significant (p <0.005).

Conclusion

In our study, it was revealed that most of the resi-
dents working in the intensive care unit received their
chest radiography training before graduation from the
medical school, and the need for training was found
when both theoretical and technical competence le-
vels were considered. We think that the completion
of the deficiencies in theoretical and practical training
on this subject will contribute significantly to clinical
applications.

Keywords: Lung, roentgenogram, Intensive Care,
Chest radiography, Resident

maktadir. Hastalarin kardiyopulmoner durumundaki
yeni veya hizla ani ortaya c¢ikan degisiklikler cogu
zaman yalnizca akciger grafileri ile degerlendirilebil-
mektedir (5). Ozellikle atelektazi, aspirasyon, pnémo-
ni, pulmoner 6dem, akut solunum sikintisi sendromu,
barotravma, pndmotoraks, plevral effizyon gibi bul-
gularin tanisi ve takibinin yaninda entiibasyon tipd,
nazogastrik sondanin yeri, olasi kataterlerin pozisyo-
nu gibi yogun bakimda sik kullanilan islemlerin kont-
roliinde akciger grafisi 6nemli bir yer tutar. Radyo-
loglar tarafindan grafilerin degerlendirilmesi bir stre¢
alacagi i¢in o6zellikle yogun bakim doktorlari tarafin-
dan akciger grafisi ilk baslangi¢c degerlendirmesi cogu
zaman olduk¢a 6nem arz etmektedir. Hekimler igin
tani koymada Klinik bilgi ve beceri ile birlikte hekim-
lerin istenilen tetkikleri dogru yorumlamasi énemlidir
(6). Yapilan calismalarda akciger grafisi degerlendir-
mede radyologlarin (%83,7 oraninda dogruluk orani)



anestezistlere (%62,8 oraninda dogruluk orani) gére
basarili oldugu belirtiimektedir (7).

Calismamiz ile yogun bakim uzmanlk 6grencisi he-
kimlerin, klinik karar vermeye yardimci bir gériinttle-
me yodntemi olan akciger grafisinin degerlendirilmesi
konusundaki farkindaliklari ortaya konacak ve egitim
ihtiyaclar saptanacaktir. Bu nedenle galismamizda,
yogun bakimda ¢alisan uzmanlik 6grencisi hekimlerin
grafi degerlendirmede temel bilinmesi gereken bilgi-
leri iceren akciger grafisi degerlendirme konusundaki
bilgi diizeylerinin belirlenmesini amacladik.

Gerec ve Yontem

Calismamiza etik kurul onayi alinarak baslanmistir.
Calismamiz hastanemizde yogun bakim unitesinde
(YBU) hizmet veren 25'i anestezi uzmanlk 6grenci-
si, 17'si ise anestezi disi rotasyon yapan uzmanhk
ogrencisi olmak Uizere toplam 42 uzmanlik 6grencisi
hekim Uzerinde yapildi. TUm anestezi ve anestezi disi
rotasyon yapan uzmanlk 6grencisi hekimlere calis-
ma ile ilgili bilgi verilip gonallulik esasina dayanarak
onamlari ahinmistir. XXX Etik Kurulundan 22.02.2019
tarihinde 2019/04-02 karar sayisi ile onay alinmistir.
Arastirmacilar tarafindan detayl literatiir arastirmasi
sonrasinda katilimcilarin PA grafisi degerlendirmesi
konusundaki bilgi, beceri ve egitim dizeylerinin tes-
piti amaciyla doldurulmasi istenen 3 adet genel bilgi
ve soru-cevap formu hazirlanmistir. ilk formda ankete
katilan uzmanlik 6grencisi hekimlerin genel bilgileri
(cinsiyet, yas, toplam yodun bakim hizmet yili, uz-
manlik egitim sureleri) ve PA degerlendirme konusun-
da aldigi egitim ile ilgili bilgiler yer almaktadir (Resim
1). ikinci soru-cevap formu akciger grafisi degerlen-
dirme konusunda arastirmacilar tarafindan hazirla-
nan ve katihmcinin bilgi dizeyini belirleyen, uygun

3

a

Resim 2
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teknik ve patoloji bilgisini dlgen, kendi merkezimizde
cekilmis ve arsivimizde yer alan bir adet normal PA
grafi gérintist ve 11 adet patolojik goruntuler (kitle,
aspirasyon pnémonisi, atelektazi, effiizyon, klavikula
kirigi, cilt alti amfizem, pndémotoraks, ventdz katater
malpozisyonu, subdiyafragmatik serbest hava, kardi-
yak 6dem gibi) iceren toplam 12 adet vakadan olusan
vakalari sirasiyla degerlendirip doldurmalari gereken
vaka bazli soru-cevap formudur. Ornek vakalar Resim
2'de verilmistir. Bu soru-cevap formun her bir grafi de-
gerlendirmesi icin hazirlanmis, sirasiyla numaralandi-
riimis toplam 12 adet, ¢coktan se¢meli ve doldurmall,
7 sorudan olusan soru sablonlarindan olusmaktadir.
Bu 7 soru, ¢ekimin optimal olup olmadigi (uygun doz,
inspirasyon-pozisyon varligi) ve varsa patolojinin yeri,
tarifi ve olasi on taniyi icermektedir. Her bir grafi de-
derlendirmesi icin hazirlanmis 6rnek soru-cevap sab-

FORM 1

Katihma Adi-Soyadi

Katihma: Béliimii

Cinsiyeti

Dogum tarihi

Uzmanhk Ogrencilik Siiresi
Yogun Bakimda Kaldig: Siire :

PA degerlendirme Egitimi
Hig almadim
Tip fakiiltesinde
Asistanlik siiresinde
Vizitlerde ya da bireysel bilgi aktarimi
Hastane-béliim i1 egitim toplantilarinda (seminer, vaka sunumu)
Internet, kitap ya da diger datalar
Kongre-Sempozyum benzeri ulusal ya da uluslararasi toplantilar

Resim 1
Katilimci genel bilgileri ve PA konusunda aldigi egitim bilgil-
eri iceren Form 1 belgesi

Resim 2A'da tamamen uygun doz ve kosullarda ¢ekilmis, patolojisi bulunmayan PA grafisi. Resim 2B’de sol hemitoraksta
gross pnoémotoraks ve buna bagh kollabe akciger gériiniimi, mediastende saga dogru hafif yer degistirme, sol diafragma-
ya asagi dogru basi etkisi. Resim 2C’de sag akciger Ust zona dek uzanan masif plevral effiizyon ile uyumlu dansite artisi.
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lonu Resim 3’de verilmistir. Uglincti soru-cevap formu
ise uzmanlik 6grencisi hekimlerin, akciger grafisi de-
gerlendirmede egitim ihtiyacini belirlemeye yonelik 10
adet soru yer almaktaydi. Bu sorularda sirasi ile opti-
mal PA ¢ekimi icin gerekli olan teknik bilgi seviyelerini
(cekim teknigi ve anatomik bilgi) ve genel radyolojik
bilgilerini (lezyon tarifi ve genel bilgiler) 6lcen goktan
secmeli ve bosluk doldurmali 10 adet soru iceren so-
ru-cevap formdur (Resim 4). Formlar doldurulduktan
sonra dogru cevaplar 1 ve yanlis cevaplar O olarak
puanlanip elde edilen sonugclarin istatistiksel analizleri
asagidaki gibi yapilmistir.

FORM 2
CEVAPLAR
Sorul)
Cekim Dozu : Normal Yumugak Sert
Uygun pozisyon-kosullar saglanmis m1 : Evet Hayir
Patoloji Var m? : Evet Hayir

Varsa Taraf :Sag Sol Bilateral

Radyolojik Tarif : RadyoOpak Radyolusent
Patoloji Yeri : Apeks Ust Zon Ortazon  Altzon Parankim dig1

On tanmiz nedir?

Resim 3
Form 2'de yer alan 12 adet, her bir grafi degerlendirmesiicin
hazirlanmis 7 sorudan olusan 6rnek soru-cevap sablonu

FORM 3
Ciimle sonundaki uygun cevabi yuvarlak icine alarak isaretleyin liitfen

I) Akciger grafisinde rutin olarak lateral grafi beraberinde ¢ekilmeli mi ?
a) Evet b) Hayr c) Farketmez

I1) Akciger grafisinde aort topuzu genelde hangi tarafda gériliir?

a) Sag b) Sol c) Medial
III) Akciger grafisinde kalbin 2/3 ...... yeralr?
a) Saginda b) Solunda c) Medialinde
IV) Akciger grafisinde mide gaz ....... yer alir ?
a) Sagda b) Solda c) Medialde
V) Sag diyafragma sola nazaran daha ......... olur?
a) Yukarda b) Asagida c) Esit Seviyede
VI) iyi inspirasyon icin n kotlardan en az ....... tane sayilmalidir?
a)6 b) 8 ) 10
VII) iyi inspirasyon icin arka kotlardan en az ....... tane sayilmalidir ?
a)é b)8 )10

VIII) Bir akciger grafisi ...... giinliik cevreden aldigimiz dogal radyasyona esdegerdir?
a) 3 b) 5 )7

IX) Akciger grafisinde havanin yerini baska bir olusum alirsa ve beyaz gériiliirse .......
olarak tanimlanir :

a) Radyoopak b) Radyolusent c) Normoopak
... olarak tammlamir ?

c) Normoopak

X) Akciger grafisinde hava artis1 olup siyah gériiliirse ...
a) Radyoopak b) Radyolusent

Resim 4

Optimal PA ¢ekimi icin gerekli olan teknik bilgi seviyelerini
ve genel radyolojik bilgilerini 6lcen coktan se¢meli ve bosluk
doldurmal 10 soruluk form
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istatistiksel Analiz

Kesitsel prospektif calismamizda Uzerinde durulan
ozelliklerden kategorik degiskenler sayi ve yiizde ola-
rak ifade edilmistir. Uzmanlik egitim sdresi ile diger
kategorik degiskenler arasindaki iliskiyi belirlemede
ise Ki-kare testi yapiimistir. Hesaplamalarda istatistik
anlamlilik dizeyi %5 olarak alinmis ve hesaplamalar
icin SPSS (Statistical Package for Social Sciences)
Windows 16.0 programi (SPSS, Chicago, IL, USA)
kullaniimistir.

Bulgular

Calismamiz, ¢cogunlugu anestezi bolimiinden olmak
Uzere, 42 uzmanlik 6grencisi hekim tzerinde yapildi.
Calismaya dahil olan uzmanlik 8grencisi hekimlerinin
25'i anestezi uzmanlik 6grencisi iken 17'si anestezi
disi rotasyona gelmis uzmanlik 6grencisi hekimden
olusmaktaydi (7'si aile hekimligi, 3'0 dahiliye, 1'i kar-
diyoloji, 1'i genel cerrahi, 1'i ndéroloji, 1'i beyin cerra-
hisi, 1'i gbgus hastaliklari, 1'i enfeksiyon hastaliklari,
L'i Uroloji uzmanlik 6grencisi hekimiydi). Calismaya
katilan uzmanlik 6grencisi bitin hekimlerin yogun
bakimdaki is tecrubeleri suresi 24+9,32 (3-58 ay) ara-
sinda deg@ismekte idi. Uzmanlk 6grencisi hekimlerin
18'i (%42,9) kadin, 24'0 (%57,1) erkek olup yas orta-
lamasi 25,93+2,98 (23-29 yil) idi.

Akciger grafisini degerlendirme konusunda uzmanlik
ogrencisi hekimlerin %95,2’si (n=40) egitim aldigini
belirtmistir. Calismamizda, yogun bakim Unitesinde
calisan uzmanlik 6grencisi hekimlerin %80,1'i (n=34)
akciger grafisi egitimini tip fakiltesinde mezuniyet 6n-
cesi almis olup mezuniyet sonrasi ise bu konuda ali-
nan egitimin %76,2’si (n=32) ilgili hekimin kendi birim
ya da hastanesinde seminer-vaka sunumu tarzi egi-
tim toplantilarindan olusmaktadir. Hasta vizitleri ve bi-
reysel egitimler ile AG degerlendirme egitimi alanlarin
orani ise %59,5 (n=25) idi. Uzmanlik 6grencisi hekim-
lerin %52,4'(1 (n=22) kendi basina internet, kitap ya da
diger datalardan edindigi AG degerlendirme egitimi al-
mistir. Kongre ya da sempozyum benzeri ulusal ya da
uluslararasi toplantilarda ilgili sunuma katilarak egitim
alan uzmanlik 6grencisi hekimlerin sayisi ise %11,9
(n=5) idi. Uzmanlk 6grencisi hekimlerin %4,8'i (n=2)
hi¢ egitim almadiklarini bildirmistir. Yogun bakim uz-
manlik 6grencisi hekimlerinin akciger grafisi degerlen-
dirmesi i¢in aldiklari egitimler tablo 1'de verilmistir.

Klinik pratikte dogru bir AG degerlendirmesi konusun-
da dikkat edilmesi gereken hususlarin ve teorik bilgi
seviyelerinin olcilmeye calisildigi calismamiza gore
uzmanlik 6grencisi hekimlerden %71,4'G (n=30) uy-
gun pozisyon-kosullarin yeterliligini, %76,2'si (n=32)
doz ayarinin uygun olup olmadigini, %66,7'si (n=28)
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Tablo 1 Yogun bakim uzmanlik 6grencisi hekimlerin akciger grafisi degerlendirmesi icin aldiklari egitimler.

Mezuniyet Kendi birim- . e . Ulusal-
. - . Interaktif vizit Kendi basina
- . dncesi tip hastanesinde lokal - uluslararasi
Egitim Sekli " - X ve bireysel kaynaklardan .
fakultesinde seminer-vaka L kongre benzeri
- egitimler yararlanma
alinan egitim sunumlari toplantilar
Oran (%) 80,1 76,2 59,5 52,4 11,9

Tablo 2

seviyelerini gosterilmesi

Akciger grafisi degerlendirmesi konusunda dikkat edilmesi gereken hususlarin ve teorik bilgi

p(;jz)i,g; :n- Doz Patoloji Patoloji Patoloji Patoloji Muhtemel
kosullar uygunlugu tarifi tarafi zonu varhgi on tani
Oran (%) 71,4 76,2 66,7 42,9 64,3 42,9 548

patolojinin tarifini, %42,9'u (n=18) patolojinin tarafini,
%64,3'0 (n=27) patolojinin hangi zonda oldugunu,
%42,9'u (n=18) patoloji olup olmadigini ve %54,8’i
(n=23) 6n taniy1 dogru olarak bilememistir (tablo 2).

Uzmanlk 6grenci hekimin tecriibe siiresi ile akciger
grafisi dogru degerlendirme beceri oranlarina bakti-
gimizda; bilgi seviyesi yogun bakim tecriibesi fazla
olanlarda daha iyi olarak gdzlemlenmis olup bu iligki
istatistiksel olarak anlamli bulunmustur (p<0,005).

Tartisma

Yatak basinda cekilen grafinin kalitesini ve tanisal
verimliligini maksimuma ¢ikarmak i¢in, hem radyog-
rafik teknigin optimum diizeyde olmasi, hem grafilerin
hastay! izleyen klinisyenlere ¢abuk ulasmasi, hem de
cekilen tetkikin hizla yorumlanmasi gerekir (5). Yogun
bakim sartlarinda mobilitenin sinirli olmasi nedeni ile
genelde anteriorposterior (AP) grafi gcekimi yapilir. AP
akciger grafileri cekim teknigi olarak yatar veya oturur
pozisyonda, film kaseti ile tip arasindaki mesafenin
125 cm oldugu ve derin inspiryumun sonunda alinan
grafilerdir. Optimal ¢cekim sonrasi, kontrol incelemeler-
de dogru karsilastirma yapabilmek icin benzer proto-
kolde ¢ekim yapiimahdir. Yogun bakim sartlarinda ce-
kilen akciger grafilerinin veriminin degerlendirmesinde
literatlire bakildiginda sonda ve katater gibi yabanci
cisimlerin degerlendirilmesi yiksek dogruluk oranin-
da olurken, akciger ve mediasten alanindaki anormal-
liklerin degerlendiriimesinde orta derecede dogruluk

orani bildirilmistir (8). Akciger grafilerinin sensitivite
ve spesifisitesi disik olmasina ragmen, yapilan c¢a-
lismalarda YBU’lerde yatan hastalarin her sabah rutin
olarak ya da klinik durum degisikligi sonrasinda c¢eki-
len akciger grafileri, hastanin teshisini veya tedavisini
degistirecek dizeyde 6nemli velveya beklenmeyen
anormallik saptanmasi oraninin %65’e kadar yiiksele-
bilecegini gdstermistir (9). Yapilan bazi ¢alismalarda
yogun bakimda c¢alisan hekimlerin 6zellikle cihaz ya
da katater takilmasindaki edindigi tecrtibeler ve has-
talarin klinik takiplerini yakindan yapmalari nedeni ile
akciger grafisi degerlendirmede radyologlar ile ben-
zer tanisal dogruluk oranlarina sahip olduklari, 6nemli
olanin ise tecriibe oldugu belirtiimekte iken bazi ca-
lismalarda da radyologlarin daha yuksek oranda ta-
nisal dogruluk oranina sahip olduklari belirtiimektedir
(7,10,11).

Akciger grafilerinin optimal degerlendiriimesi i¢cin hem
teknik alt yapinin iyi bilinmesi hem de akciger grafisin-
deki anormalliklerin iyi tespit edilmesi gerekir. Bunlar
icin de 6ncesinde radyoloji egitiminin iyi olmasi ge-
rekir. Yapilan calismalarda tip fakiltesi toplam egi-
tim suresinin %5'nin radyolojiye ayrildigi belirtilimistir
(12,13). Benzer sekilde elde edilen diger ¢alismalarda
radyoloji 6gretiminin ihtiyaci yeterli sekilde karsilama-
digi1 ve 6grencilerin potansiyel olarak klinik rotasyon-
lara hazir olmadiklari ve tip fakultesi égrencilerinin
radyolojik incelemeyi degerlendirirken kendilerine
glvenlerinin olmadigi belirtiimektedir (14). Bununla
birlikte yeterli radyolojik egitimi alsalar dahi tip bilimi-
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nin 6zellikle teknolojik alanlardaki gelismeler ve bilgi
birikimindeki artis nedeni ile mezuniyet éncesi bilgile-
rin glincellenememesi doktorun dogru tani koymasini
zorlastirmaktadir (15). Tip fakiltesi sonrasi bu bilgileri
guncel tutabilmesi kongre, seminer, hizmet ici egitim,
bilgi iletisim sistemleri gibi ydontemlerle mimkundur.

Calismamizda tip fakiltesinden mezun olduktan son-
ra akciger grafisi degerlendirme egitiminin yeterli ol-
madig§i ve buna yogun ihtiyac oldugu gotzlemlendi.
Yogun bakimda calisacak uzmanlik 6grencisi hekimin
calismamizda yogun bakimda ¢alisma suresi arttik¢ca
gerek teknik bilgilere sahip olmada gerekse de grafi
degerlendirme de yeterli diizeyde olmasa da basari
oraninin arttigini séyleyebiliriz.

Literatlre bakildiginda aile hekimleri Gizerine yapilan
bir calismada da benzer sonuglar gézlenmekte olup
bu sonug¢ tip fakiltesinden sonra radyoloji Uzerine
herhangi bir egitim alinmayip zaman igerisinde tip
fakiltesinde elde edilen teorik bilginin unutuldugu-
nu gostermektedir (6). Ayrica klinik branslara verilen
egitim programlariyla, mezuniyet sonrasi radyolojik
tetkikleri degerlendirmede yiksek oranda dogru so-
nuclar alinmaktadir (16). Birinci basamak saglk hiz-
metlerinde akciger grafisi degerlendirme kursu ve
sonuglari Uzerine yapilan arastirmada, pratisyen he-
kimler icin pratige yonelik hazirlanmis akciger grafisi
okuma kursunun yararli oldugu bildirilmistir (17). Daha
oncesinde radyoloji 6gretimi bir dizi platformla konfe-
ranslar, kiicik grup vaka temelli tartisma oturumlari,
probleme dayali 6grenme seklindeyken giincel olarak
teknolojinin gelismesi ile ¢evrimici / e-6grenme kay-
naklari kullaniimaktadir (18). Cevrimici olarak 6gren-
menin, probleme dayali veya vaka tabanh bir 6gren-
me biciminde sunuldugunda aktif bir 6grenme ortami
hazirladigi bildirilmistir (19). Radyoloji, gorintileme
tekniklerinin dogasi ve teknolojideki gelismeler ile bir-
likte gelisme gosterdigi icin bu 6grenme ydntemine
uyumludur (20). Ancak, bu 6grenme yénteminin ba-
sarisi ve radyoloji becerilerinin ustaligi icin etkilesimli
geri bildirim olmasi 6nemlidir (18). Biz de literatur ile
benzer sekilde radyoloji egitiminin dnemli oldugunu
ve zaman zaman belli araliklarda gerek seminer ge-
rek konferanslar ile radyoloji egitiminin gtincellenmesi
gerektigini distintiyoruz.

Literattre baktigimizda klinisyenin klinik tecrubesiyle
birlikte akciger grafisi degerlendirme becerisi ile ko-
nulan teshis dogrulugunun arttigi gortilmektedir (18).
Ayrica tecriibe ile birlikte PA degerlendirmesi esna-
sinda, hata yapmamak adina uyulmasi gereken ku-
rallara daha fazla dikkat edildigi belirtimektedir (6).
Bu da meslekte zamanla bu konuda alinan toplam
egitimin artmasi ve karsilasilan vakalar ile elde edi-
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len tecrtibelerin artmasina bagli olarak yorumlanabilir.
Bizim ¢alismada da benzer sekilde uzmanlik egitimin-
de gecen sire ile dogru orantili olarak akciger grafisi
degerlendirmede hata yapmama adina kurallara daha
cok dikkat edildigini tespit ettik.

Akciger grafisi degerlendirmede, birden fazla do-
kunun dansitesinin Ust Uste gelmesi nedeni ile gra-
fiyi yorumlamak her zaman kolay olmamaktadir. Bir
meta analiz calismasinda ise akciger kanserini tespit
etmede akciger grafisinin duyarlihgr %73,5 ile %79,3
arasinda dedgistigi belirtiimektedir (21). Akciger grafi-
si degerlendirmesinde baska bir calismada hekimler
aras! uyuma dikkat ¢ekilmis olup radyologlara gore
klinisyenlerde yanlis pozitiflik orani yiksek bildirilmis
ve akciger grafisinin degerlendiriimesini en iyi se-
kilde olmasi i¢in radyolog ile klinisyen arasinda du-
zenli konsiiltasyon ihtiyaci gerekliligi belirtimektedir
(22,23). Dolayisiyla klinigine hakim oldugu hastanin
grafi degerlendirmesinde yogun bakim hekimleri daha
avantajli konumdadirlar.

Acil serviste akciger grafisinin hekimler tarafindan en
sik yanlis yorumlanan tetkikler arasi oldugunu bildi-
ren bir calismada klinisyenlerin bilgi ve yorum bece-
rilerinin gelistirmesine yonelik programlarla birlikte
klinisyen ve radyolog arasinda yeterli kooperasyon
ve etkin bir geri bildirim sistemine sahip olunmasi ge-
rektigi belirtilmistir (24). Ayrica yapilan bu ¢alismada
PA degerlendirmede radyologlarin acik katkisi ve acil
hekimlerinin PA degerlendirme egitim ihtiyaci vurgu-
lanmaktadir. Yaptigimiz calismada 6zellikle PA gibi
direk grafi degerlendirmede temel sayilabilecek gra-
filerde bile yeterli egitimin alinmamasindan dolayi iyi
degerlendirmeler yapilamadigini gérdik. Yogun ba-
kim sartlari gibi hem hasta kaynakl hem de optimal
olmayan teknik sartlarin varligi nedeni ile mobil AP
gibi degerlendirmesi daha zor ve yogun bakim direk
grafi tetkiklerinin blyuk bdlimind olusturan tetkikler-
de bu yetersiz durumun daha da belirginlesecegi di-
stincesindeyiz. Bu neden ile verilecek diizenli ve kisa
sureli egitim programlari ile grafi degerlendirme basa-
ri oranlarinin arttirillmasi gerektigini distiniiyoruz.

Calismamizdaki limitasyonlarimizdan birincisi, yogun
bakim uzmanlik égrencisi hekimlerin sayisinin yeter-
li olmamasidir. Hastanemiz yogun bakim dnitesinde
calisan uzmanhk 6grencisi hekimlerin sayisi bu kadar
idi. ikincisi, uzmanlik 6drencisi hekimlere sorulan di-
rekt grafiler PA grafiler idi. En gok ¢ekilen direk grafi PA
oldugu icin ve direk grafi egitimin temelini olusturdugu
icin PA secildi. Ancak yogun bakim hastalarinda en sik
cekilen grafi AP oldugu icin belki ilerleyen donemlerde
AP grafiler tizerinden de benzer degerlendirme calis-
malari yapilabilir. Ugtincti limitasyonumuz ise yogun



bakim sureleri esit ve rotasyonunu bitirmis uzmanhk
ogrencisi hekimler Uzerinde yapilabilirdi ama bunun
icin oldukca uzun bir siireye ihtiya¢ olacaktl.

Sonug

Calismamizda, yogun bakim dnitesinde calisan uz-
manlik 6grencisi hekimlerin %80,1'i (n=34) akciger
grafisi egitimini tip faklltesinde mezuniyet éncesi al-
digr gerek teorik ve gerek de teknik yeterlilik duze-
yinin ilgili hekimler tarafindan ihtiya¢c oldugu ortaya
¢ctkmistir. Bu ¢alismada mevcut egitim sistemimizde
akciger grafisine ait asgari bilgi diizeyinin seviyesini
belirlemek ve bu konudaki goriintileme egitim prog-
ramlarinin gerekliligini ortaya koymayi amaclamistik.
Bu konudaki teorik ve pratik egitimlerdeki eksikliklerin
tamamlanmasinin klinik uygulamalara ciddi oranda
katki saglayacagini diisiinmekteyiz.
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Oz

Amacg

Calismanin amaci kaygi seviyesi ve basa cikma kay-
naklari duzeyi gibi psikososyal faktorlerin yaralanma
olusumunu etkileyip etkilemedigini incelemektir.

Gerec¢ ve Yontem

Calismaya toplam 83 futbolcu katildi. Calismanin ba-
sinda Siirekli ve Durumluk Kaygi Olgegi, Sporcularin
Psikolojik Becerilerini Degerlendirme Olgegdi ve Cok
Boyutlu Algilanan Sosyal Destek Olcegi doldurul-
du. Takim doktorlari yaralanmanin tipini, siddetini ve
sporcunun yaralanmaya bagli olarak kagirdigi antren-
man ve mag sayisini ve takimdan ayri kaldigi sureyi
kaydetti.

Bulgular

83 futbolcunun 63’Ginde (%75.9) toplam 121 yara-
lanma go6zlendi. Toplam yaralanma insidans! Toplam
yaralanma insidansi 6.2/1000 saat, magta yaralanma
insidansi 18.3/1000 saat, antrenmanda yaralanma
insidansi 3.4/1000 saatti. Yaralanmalarin 4’ (3.2%)
minimal, 28'i (22.9%) hafif, 67'si (55.1%) orta, 22'si
(17.9%) ciddi siddetli yaralanmalardi. Yaralanma
sayisl ve siddeti ile basa ¢ikma kaynaklari arasinda
negatif, kaygi seviyesi arasinda pozitif iligki vardi. Bu
iliskiler istatiksel olarak anlamliydi (p<0.05). Yarala-

nan sporcularda daha yiksek kaygi seviyesi ve daha
dusuk basa ¢ikma kaynaklari mevcuttu. Yaralanan ve
yaralanmayan sporcular arasinda bu degerler igin is-
tatiksel olarak anlamli farklilik vardi (p<0.05).

Sonug

Psikolojik faktorler ve spor yaralanmalarinin olusumu
arasinda bir iliski oldugu agikga gorulmektedir. Psi-
kolojik faktorler ile yaralanma riski arasindaki iligkiyi
arastirmanin spor yaralanmalarini énlemek agisindan
o6nemli oldugu gortiinmektedir.

Anahtar Kelimeler: psikolojik faktorler, spor yaralan-
malari, spor psikolojisi

Abstract

Objective

The aim of this study is to investigate whether psycho-
social factors such as anxiety level or level of coping
resources affect the occurrence of injury.

Materials and Methods

A total of 83 professional football players participated
in the study. At the beginning of the study, the Sta-
te-Trait Anxiety Inventory, Athletic Coping Skills In-
ventory-28 and Multidimensional Scale of Perceived
Social Support were completed. Team doctors noted
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the type and severity of injury, and the number of tra-
inings and matches the players missed due to injury.

Results

Sixty-three of the 83 players (75.9%) suffered a to-
tal of 121 injuries. Total injury incidence was 6.2/1000
hours (during match 18.3/1000 h; during training
3.2/1000 h). Four (3.2%) of the injuries were minimal,
28 (22.9%) were mild, 67 (55.1%) were moderate, and
22 (17.9%) were severe. There was a negative corre-
lation between the number and severity of injuries and
coping skills, and a positive correlation between the
number and severity of injuries and anxiety level. The-
se relationships were statistically significant (p <0.05).

Introduction

Sports injury is one of the most traumatic events an
athlete can face during their career. Especially when
an injury is serious, it can be a very stressful and
destructive event for elite athletes. High-level sports
have a high risk of injury. It is estimated that over 8
million sports injuries are treated each year in Europe
(2). Since the cause of injury is usually complex, risk
factors should be clearly identified (2). These include
external factors such as environment, equipment, type
of sport and weather conditions, and internal factors
such as physiological and psychological factors. Many
studies to date have examined physical and biome-
chanical risk factors. Risk factors such as joint laxity,
mechanical or functional instability (3), lower extrem-
ity strength (3,4), muscle imbalances (4), decreased
range of motion (5), previous injuries and inadequate
rehabilitation (5) were examined. Some researchers
argue that some athletes are prone to injury as a re-
sult of their personal and psychological characteris-
tics (6). Therefore, it is important to identify preven-
tive actions that combine well-proven psychological
and physiological techniques to prevent injuries (7).
Research about sensitivity to injury has significantly
increased in recent years. The effect of psychologi-
cal factors on sports injuries has been an important
research area in recent years as well. Some concep-
tual models were developed to identify significant risk
factors in sports psychology. Many studies have used
Andersen and Williams's stress and injury model as
the basis for research into psychosocial variables that
affect the result of injury (8). There are three impor-
tant areas at the top of this stress response model
of personality factors, history of stress factors, and
coping resources. These variables may act alone or
in combination, affecting the stress response and ulti-
mately injury infliction. This model suggests that ath-
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Injured players had higher levels of anxiety and lower
coping resources. There was a statistically significant
difference between injured and uninjured players for
these values (p <0.05).

Conclusion

It was clearly observed that there is a relationship
between psychological factors and the occurrence of
sports injuries. Investigating the relationship between
psychological factors and the risk of injury appears to
be important in preventing sports injuries.

Keywords: Psychological factors,
sports psychology

sports injury,

letes who have some stress-causing factors (stress-
ful events in life, daily problems, past injury history,
etc.), personal traits that increase stress response
(assertiveness, locus of control, sense of suitability,
excellence, competitor trait anxiety, motivation to win,
thrill seeking, etc.), and a small number of resources
to cope with problems (general coping behaviors, so-
cial support, stress management and mental ability,
and medication, etc.) may perceive these situations
as more stressful. In this case, more physiological
activation may occur when faced with a stressful sit-
uation, such as challenging training or a very impor-
tant competition, than for individuals with the opposite
psychosocial profile. Andersen and Williams propose
that the mechanism that puts people at greater risk of
injury is the increase in the intensity of the stress re-
sponse, especially increased muscle tension, fatigue,
decreased coordination and timing, narrowing of the
visual field, and increased distraction (8,9).

Football is probably the most popular sport in the
world, it is a contact sport and requires different skills
at different intensities, which challenges physical fit-
ness. It is a sport with relatively high injury rates (10).
Epidemiological studies found that the risk of injury
during one season for elite football players is between
65% and 92% (11,12). Ekstrand and colleagues found
that elite football players in Europe suffered an aver-
age of two injuries per season (13). The frequency of
injuries among international football players was found
to be 9.4 injuries per 1000 hours of football training
(14). Many risk factors were investigated to determine
whether they cause injury in football players (3,5).
However, there are few studies investigating whether
psychological factors are effective on the incidence
of injuries (6,7,15). In this study, an investigation was
completed about whether psychosocial factors such
as anxiety level and coping resources affect the risk



and severity of injury in professional football players
and which injuries are most affected. A prospective
study was conducted for this purpose.

Materials And Methods

Participants

A total of 83 football players aged between 19-36
years (25.37 = 4.25) who play in the 2nd Professional
Football League of Turkey participated in the study.
All the players were contracted players on the team
and native Turkish speakers. None of the players had
any previous or current history of mental disease, or
any use of medications which could affect mood. Ex-
clusion criteria in the study included starting to use
any anxiety medications during the season. The
study started at the beginning of July when the teams
started pre-season training and continued for a total
of 10 months until the end of April, when the season
ended. Firstly, a meeting was arranged by telephone
interview with the doctors and coaches of the par-
ticipating teams. Information about the purpose of
the study was given during this meeting. The times
and places to fill out the questionnaires were deter-
mined. Before the questionnaires were filled, partici-
pants were informed about the aims of the study and
informed consent procedures were applied. At the
beginning of the study, the players completed ques-
tionnaires such as the Trait and State Anxiety Scale,
the assessment of the psychological skills of athletes
and the Multidimensional Scale of Perceived Social
Support. The study was approved by Ege University
Faculty of Medicine Clinical Research Ethics Com-
mittee, izmir.

Data Collection Tools

State-Trait Anxiety Inventory

The inventory developed in 1970 by Spielberger et al.
contains a total of 40 items consisting of 2 sub-scales
with 20 questions (20 state and 20 trait) measuring
state and trait anxiety. The state items describe how
the athlete feels when they complete the question-
naire. Trait items define the general anxiety level of
the athlete (16). Participants evaluate each expres-
sion from 1 (almost never) to 4 (almost always) on a
4-point Likert scale. The final score shows the total of
20 items. The total score obtained from both scales
varies between 20-80. High scores indicate high anx-
iety levels, while low scores indicate low anxiety lev-
els. Adaptation of this scale into Turkish, and studies
of validity and reliability were conducted by Oner and
Le Compte (17). In this study, the Kuder-Richardson
reliability of the scale was found to be 0.83 - 0.87 for
the trait items, and 0.94 - 0.96 for the state items.
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Multidimensional Scale of Perceived Social Support
This was developed in 1988 by Zimet and Dahlem
(18). The Multidimensional Scale of Perceived So-
cial Support (MSPSS) is a widely used social support
scale. It is a 12-item scale that evaluates the adequa-
cy of social support from three different sources (fam-
ily, friends and a significant other). Each item in the
scale is rated using a 7-point Likert scale, between
very strongly disagree = 1 to very strongly agree = 7.
The total score for the scale is obtained by adding all
subscale scores. High scores indicate that perceived
support is high and low scores indicate lack of sup-
port. It was adapted to Turkish society by Eker and
Arkar in 1995 (19). The reliability coefficient (Cron-
bach's Alpha) of the whole MSPSS sample was cal-
culated as 0.89.

Athletic Coping Skills Inventory-28

This is a self-assessment tool developed by Smith et
al. to assess the psychological skills of athletes (20).
Developed for athletes, this scale has 4-point Likert
type. It consists of 28 items and 7 sub-dimensions
(Ability to Cope with Difficulties, Openness to Learn-
ing, Concentration, Confidence and Success Motiva-
tion, Goal Setting and Mental Preparation, Good Per-
formance Under Pressure, Getting Rid of Worries).
Each sub-dimension contains 4 items. Scoring is be-
tween 0 and 3 according to the expressions ‘almost
never’, ‘'sometimes’, ‘often’ and ‘almost always’. The
scoring ranges from 0 to 12 for the sub-dimensions
and O to 84 for the whole scale. The increase in the
score obtained from the scale indicates that the ath-
lete has good psychological skills. The Turkish validity
and reliability study of the scale was conducted by Er-
han and colleagues (21). The reliability coefficient of
the scale was determined to be 0.85.

Collection of Injury Data

The methodology of the study complied with the con-
sensus about data collection procedures and defini-
tions of football injuries specified by FIFA and UEFA
(22,23). The team doctors recorded individual player
exposure and time-consuming injuries on standard
forms. Missing at least one training or competition due
to an injury was defined as injury. Team doctors re-
corded the type, severity, location, mechanism of the
injury and the number of training and matches the ath-
lete missed due to the injury and how long they were
separated from the team. This data was collected
every month. The severity of the injury was classified
as minimal injury (1-3 days), mild injury (4-7 days),
moderate injury (8-28 days), and severe - serious inju-
ry (more than 28 days). The incidence of injuries was
determined as the number of injuries per 1000 game
hours ((total injury / exposure time) x 1000) (22).
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Statistical Analysis

The Mann-Whitney U test was used to compare the
scores obtained from the scales that provide assess-
ment of psychological factors among football play-
ers with and without injuries. Since the athletes who
had more than one injury form a separate group, the
Kruskal-Wallis H test was used for comparison of
these athletes. The Spearman correlation test was
used to investigate the relationship between psycho-
logical factors and injuries. P<0.05 value was consid-
ered statistically significant.

Results

Training exposure of the athletes was 16,011 hours,
match exposure was 3606 hours, and total exposure
time was 19,617 hours. Sixty-three out of 83 players
(75.9%) missed at least one training due to injury.

Table 1 Injury Types and Severity

Effects of Psychological Factors on Injuries

Of these players, 32 (38.5%) suffered one injury, 14
(16.8%) suffered two injuries and 17 (20.4%) suffered
three or more injuries. Thus, a total number of 121 in-
juries occurred. Of these injuries, 55 occurred during
training and 66 during matches. The total incidence of
injuries was 6.2 injuries/1000 hours, the incidence of
injuries in matches was 18.3/1000 hours, and the inci-
dence of injuries during training was 3.4/1000 hours.
Four (3.3%) of the injuries were minimal, 28 (23.1%)
were mild, 67 (55.4%) were moderate, and 22 (18.2%)
were severe. The most common injuries were muscle
injuries (56 injuries, 46.3%). Among those, hamstring
strains were the most common injury (37 injuries,
30.6%). Other common injuries were MCL strains
(22 injuries, 18.2%), ankle ligament strains (20 inju-
ries, 16.5%) and contusions (14 injuries, 11.6%) (Ta-
ble 1). A player had an average of 1.5 injuries in one
season. A negative relationship was found between

Total Minimal Mild Moderate Severe
Muscle Strain 56 (46.3) 0 14 (11.6) 35 (28.9) 7 (5.8)
Knee Ligament
and Meniscus 29 (23.9) 0 1(0.8) 17 (14.0) 11 (9.1)
Injuries
Ankle Ligament
and Tendon 20 (16.6) 0 6 (5.0) 11 (9.1) 3(2.5)
Injuries
Contusion 14 (11.6) 4 (3.3) 7 (5.8) 3(2.5) 0
Fractures 2 (1.6) 0 0 1(0.8) 1(0.8)

Table 2 Relationship Between Psychological Factors and Injury Types (Spearman correlation test.

Total Mild | Moderate | Severe Tra_mmg M"fm:h MuS(_:Ie Hamst_rlng
Injury Injury Strain Strain

Athletic Coping
Skills Inventory 0.474** | -0.207 | -0.346** | -0.407** | -0.171 | - 0.550** | -0.316** -0.273*
(ACSI-28)
State Anxiety
Scale 0.551* | 0.278* | 0.364** | 0.455** | 0.219* | 0.599** | 0.350** 0.297**
Trait Anxiety Scale | g.484* | 0.301* | 0.279* | 0.431* | 0.219* | 0.465* | 0.302** 0.211
Multidimensional
Scale of Perceived | 0.362* | -0.236* | -0.272* | -0.251* | -0.177 | -0.366** | -0.310** -0.281*
Social Support

*: p<0.05, **: p<0.01
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number, severity, type and location of the injuries and
psychological factors used as coping resources, and
a positive relationship was found between the state-
trait anxiety. These relationships were statistically sig-
nificant (p <0.05) (Table 2). The results of the scales
applied to the athletes show that the level of anxiety
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was higher and the coping resources were lower in
injured athletes. There was a statistically significant
difference between these values for psychosocial fac-
tors between injured and uninjured athletes (p <0.05)
(Table 3,4). While the trait anxiety and state anxiety
findings of the players who had injuries during match-

Table 3 Relationship Between Injury Severity and Psychological Questionnaires

Minimal Mild Moderate Severe
No Yes No Yes No Yes No Yes
(n=79) (n=4) (n=60) (n=28) (n=39) (n=67) (n=63) (n=22)
Athletic Coping 58 60 59.5 45 64 41 62 42.5
Skills Inventory (31-78) (39-71) | (34-78) (31-74) | (36-78) | (31-74) | (34-78) (31-68)
(et p=0.632 p=0.169 p=0.003** p=0.0001**
State Anxiety Scale 39 39 38 56.5 38 63 37 61
(29-77) (33-49) (29-72) (33-77) | (29-72) | (33-77) | (29-68) (32-77)
p=0.709 p=0.034* p=0.001** p=0.0001**
Trait Anxiety Scale 40 35 38.5 5.8 38 60 38 5185
(28-70) (34-51) (28-70) (32-69) | (28-70) | (32-67) | (28-67) (34-70)
p=0.322 p=0.022* p=0.01* p=0.0001**
Multidimensional 68 73 69 61.5 69 55 69 64
Scale of Perceived (43-76) (63-75) (48-76) (48-76) | (48-76) | (43-76) | (48-76) (43-76)
Social Support
p=0.133 p=0.069 p=0.037* p=0.022*
*: p<0.05, **: p<0.01
Comparison of Psychological Factors Between Players Suffered Common Injuries and
Table 4 .
Uninjured Players
Ankle Ligament
Hamstring Strain MCL Strain and Tendon Contusion
Injuries
No Yes No Yes No Yes No Yes
(n=53) (n=37) (n=65) | (n=22) | (n=64) (n=20) (n=69) (n=14)
Athletic Coping 62 42 62 42 59.5 42 57 63
Skills Inventory (31-78) (36-60) (34-78) | (31-68) | (36-78) (31-69) (31-78) (33-74)
(edres) p=0.023* p=0.0001** p=0.011* p=0.324
State Anxiety 38 64 37 61 38.5 62 41 38
Scale (29-77) (33-72) (29-72) | (32-77) | (29-72) (30-77) (29-77) (30-75)
p=0.014* p=0.0001** p=0.007** p=0.710
Trait Anxiety 39 52, 38 58.5 39 58 40 31745
Scale (28-70) (28-67) (28-70) | (36-67) | (28-70) (32-69) (28-70) (32-66)
p=0.045* p=0.0001** p=0.041* p=0.597
Multidimensional 69 57 69 61 69 67 68 69.5
Scale of (48-76) (43-75) (48-76) | (43-76) | (48-76) (43-76) (48-76) (43-76)
Perceived Social
Support p=0.025* p=0.023* p=0.137 p=0.542

*: p<0.05, **: p<0.01
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Table 5 Comparison of Psychological Factors Between Match and Training Injuries

Effects of Psychological Factors on Injuries

Training Injury Match Injury
No Yes No Yes
(n=47) (n=55) (n=40) (n=66)
) . ) 60 58.5 65.5 41
Athletic Coping Skills (34-78) (36-70) (38-78) (31-68)
Inventory (ACSI-28)
p=0.221 p=0.0001**
38 41.5 34 63
State Anxiety Scale (29-72) (32-68) (29-62) (33-77)
p=0.111 p=0.0001**
38 40.5 37 59.5
Trait Anxiety Scale (28-70) (28-63) (28-69) (33-67)
p=0.088 p=0.0001**
69 67.5 70 56
Multidimensional Scale of (48-76) (50-76) (51-76) (43-76)
Perceived Social Support
p=0.271 p=0.007**

**: p<0.01

es were statistically higher than those who had no in-
juries, their social support and psychological skill lev-
els were significantly lower (p <0.05). There was no
significant difference in psychological factors between
football players with and without training injuries (p>
0.05) (Table 5).

Discussion

Football is a sport involving contact and requiring
different skills at different intensities, straining phys-
ical fitness and involving high injury rates (10). In our
study, the level of injury during a season was found
to be 75.9%. This finding is similar to the results of
epidemiological studies indicating the frequency of in-
juries is between 65-92% (12,13). Studies describing
the risk of injury and the type of injury are typically
performed during a season or during a tournament
(13). Ekstrand and colleagues found that professional
footballers had an average of 2 injuries during a sea-
son and 16% of these were serious injuries. The most
common injuries were hamstring and medial collateral
ligament (MCL) strains (13). In our study, similar to
these findings, an average of 1.5 injuries occurred per
player. Of these, 22 (18.2%) were severe injuries. The
most common was muscle injuries. Hamstring strains
were the most common injuries among muscle inju-
ries (37 injuries, 30.6%). In addition, medial collater-
al ligament strains (MCL strain) and ankle ligament
strains were common injuries. Given these findings,
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a team which typically consists of 25 players can be
expected to have around 40-50 injuries each season.
Given the cost of treatment of these injured players
and the time they will be away from the team, it is
clear that these injuries can have negative effects on
the team, both financially and by causing a decrease
in team performance. Considering these injury levels,
it shows the importance of interventions to prevent in-
juries.

Risk factors should be clearly identified to prevent in-
juries (2-5). However, it is difficult to conduct a study
that includes all possible variables that may affect
the frequency and severity of injuries. Among the
risk factors, psychosocial factors are one of the most
researched topics in recent years. It was suggest-
ed that some athletes are prone to injury as a result
of their personal and psychological characteristics
(5,7,24,25). The stress and injury model of Andersen
and Williams is most commonly used to identify signif-
icant risk factors in the field of sports psychology (8).
According to this model, variables such as personality
factors, history of stress factors, and sources of cop-
ing can affect the stress response and ultimately inju-
ry by acting alone or together. When athletes lacking
the desired personality traits and coping resources
face a stressful situation, such as challenging training
or a very important competition, they are more likely
to perceive them as more stressful. This may result
in more physiological activation, diffuse muscle ten-
sion, peripheral narrowing, and greater distraction.



The mechanism suggested to cause injury risk is the
severity of this stress response (9). In this model, the
relationship between stress response and injury for-
mation is proposed, but the time missed due to the
injury is not specifically addressed. Maddison and
Prapavessis advocate the acquisition of missed time
and number of injuries in order to fully understand the
complex relationship between psychological factors
and injury (24). For this reason, in our study the in-
cidence of injuries occurring during one season was
calculated and the severity of the injuries was deter-
mined. Whether there is a relationship between the
level of trait anxiety, the level of coping resources of
the athletes and the severity of injury was investigat-
ed. Athletes who have high anxiety as a personal trait
and who claim it has a detrimental effect on perfor-
mance may have the greatest risk of injury exposure.
Athletes with undesirable personal traits, such as high
competition anxiety and high trait anxiety, have high-
er stress responses than athletes without these traits
when faced with a challenging situation. Consequent-
ly, tension in the muscles may increase, reaction time
may be prolonged, loss of attention may increase and
thus the risk of injury may increase. In our study, there
was a positive correlation between the anxiety level of
the athletes and the injuries that occurred during one
season. It was found that as anxiety level increased,
the risk of injury and severity of injury increased (p
<0.01). While there was a statistically significant dif-
ference between the anxiety levels of the athletes
who had moderate and severe injuries and those who
had no injuries (p <0.01), there was no statistically
significant difference between the athletes who had
mild injuries which lasted less than one week and who
did not have any injuries (p> 0.05). These findings are
consistent with the results of previous studies showing
that athletes with higher trait anxiety level have more
injuries. Ivarsson and colleagues found that personal
traits such as trait anxiety, history of stress-causing
factors such as negative life events and factors such
as incompatible coping were important determinants
of injury in professional football players. They showed
that personal characteristics may increase the risk of
injury (15, 25).

A person with few sources to cope with stress can feel
the stress level more and thus increase the risk of in-
jury. Athletes with positive sources of coping, such as
high psychological skills and high social support from
loved ones in the vicinity, may have reduced risk of in-
jury linked to the reduced stress response. High social
support protects athletes from injury, but low social
support exacerbates the harmful effects of life stress
and thus increases the susceptibility to injury signif-
icantly (9). In the study by Lavalee and colleagues
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about football and rugby players, the frequency and
severity of injuries were related to anxiety, anger and
negative mood. More satisfaction with social support
was shown to have an indirect and protective effect
on the injury rate by reducing the level of depression
(26). In our study, there was a negative correlation
between the level of coping resources and injuries in
accordance with these results. Athletes with low psy-
chological skills and social support experienced more
injuries during one season and the severity of these
injuries was found to increase (p <0.01). The psycho-
logical skill and social support levels of athletes who
had moderate and severe injuries were statistically
significantly lower than those of the athletes who had
no injuries (p <0.05). These findings suggest that high
coping resources in athletes may help reduce the risk
of injury by reducing the stress response.

According to Andersen and Williams' model, the
mechanism that causes increased risk of injury when
an athlete encounters a stressful situation is the sever-
ity of the stress response. Increased stress response,
such as increased muscle tension, fatigue, decreased
coordination and timing, narrowing of the visual field,
and increased distraction, can lead to injury and in-
creased risk of injury. High negative mood may con-
tribute to increases in muscle tension and increases
in physical and mental fatigue, and may support the
relationship between psychological stress and injury
(8). An increase in muscle tension results in the mus-
cle structure failing to provide the motor structure to
quickly remove a person from danger, or to sufficiently
relax to absorb the impact if impact occurs. Only one
study examined the link between psychosocial factors
and muscle tension under low and high stress condi-
tions (27). In this study, all of the participants had an
increase in muscle tension during stress conditions.
In previous studies, a positive relationship was found
between sports injuries and both peripheral narrowing
and state anxiety (28). Rogers and Landers showed
that a potentially stressful situation causes significant
reductions in peripheral vision and increases the risk
of injury in a population of football players (28). In our
study, factors related to stress response could not be
evaluated. However, when we consider that mostly
muscle injuries (46.3%) occurred during a season,
and the positive relationship between these injuries
and the psychological factors of the players, we think
that stress responses such as increased muscle ten-
sion related to stressful situations and existence of un-
desirable personality traits can cause these injuries.

Limitations Of The Study

Stress levels and sources of coping are not fixed fac-
tors, but are constantly changing over time. In order to
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evaluate the impact of psychological factors on sports
injuries more accurately, it would be more appropri-
ate to apply these questionnaires more than once,
frequently during the season. Hanson and colleagues
showed that conducting repeated surveys throughout
the season would provide a better indicator of the con-
stantly changing levels of stress (29). In our study, the
scales were applied only once at the beginning of the
season. According to the results of these scales, there
was a positive relationship between high anxiety level
and low coping resources and sports injuries. Howev-
er, applying the scales several times during the season
could provide more accurate information to examine
the effect on sport injuries of these psychological fac-
tors where levels change continuously. It is important
that the questionnaires used to identify athletes at risk
for injury should be sensitive to the athlete's condition,
specific to the sport, and should be validated accord-
ing to the spoken language used by these athletes
(30). Another limitation of our study was the lack of a
questionnaire about the history of life events that could
cause stress in athletes. However, since there are no
Turkish versions of questionnaires with validity and re-
liability tests performed, questionnaires could not be
applied to the athletes participating in the study.

Conclusions

There is a clear relationship between psychological
factors and the occurrence of sports injuries. Psy-
chosocial factors such as high anxiety levels and low
coping resources can increase the risk of injury by
increasing the stress response among athletes, es-
pecially when they are in stressful environments such
as matches. These findings are useful in identifying
athletes with psychosocial factors that increase the
risk of injury. Therefore, it is important to investigate
the relationship between psychological factors and
the risk of injury, and to advise the health team and
coaches about this issue in order to prevent sports
injuries.
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Amacg

Dogal saghk urtnleri ve fonksiyonel gidalar, bircok
hastaligin dnlenmesi ve tedavisi i¢in tuketilmektedir.
Keten tohumu antikanser, antiviral, antibakteriyel ve
antifungal 6zelliklere sahip fonksiyonel gidalardan bi-
ridir. Yararl etkilerinin yani sira bilingsiz ve asiri tu-
ketilmesi toksik etkilere neden olabilmektedir. Bu ¢a-
ismada, farkli miktarlarda keten tohumu tiiketiminin
sican karacigeri Uzerindeki etkilerinin arastiriimasi
planlanmistir.

Gerec ve Yontem

Siganlar; her grupta 8 adet olarak; kontrol grubu ve
7 gln sireyle sirasiyla; 1.4, 2.8 ve 5.6 g/kg/gin ke-
ten tohumu verilen deney gruplari seklinde dort gruba
ayrilmistir. Deney sonunda doku ve kan drneklerinde
histolojik, imminohistokimyasal ve biyokimyasal ana-
lizler yapilmistir.

Bulgular

Serum AST, ALT ve ALP degerleri 5,6 g/kg keten to-
humu verilen grupta kontrol grubuna goére anlam-
Il olarak daha yuksek goézlendi (p degerleri 0.003,
0.012 ve 0.009). Albimin degerleri deney gruplarinda
kontrol grubuna gore anlamli olarak disik gozlendi

(p<0.05). TOS ve OSI kontrole gore tim deney grup-
larinda anlamli olarak artmis (p<0.05), TAS ise azal-
misti (p>0.05). Kontrol grubu ile deney gruplari ara-
sinda histopatolojik bulgular arasinda anlaml farklar
bulundu. Ozellikle 5.6 g/kg keten tohumu grubunda
tum gruplara gére daha fazla histopatolojik bulgulara
rastlandi. immiinohistokimyasal analizlerde, en fazla
boyama yogunlugu 5,6 g/kg keten tohumu grubunda
gOzlemlendi. En yuksek pozitif boyanmaya sirasiyla
NOX,, INOS, TNF-a ve IL-6 boyanmalarinda rastlandi.

Sonug

Asiri keten tohumu tiketiminin oksidatif stres ve toksi-
siteye bagli olarak karacigerde iltihaplanmaya neden
olabilecegi ve calismanin keten tohumu toksisitesi ile
ilgili diger calismalara katki saglayacagi distinilmek-
tedir.

Anahtar Kelimeler: Keten tohumu toksisitesi, Karaci-
ger toksisitesi, Sigan

Abstract

Objective

Natural health products and functional foods are
frequently consumed for the prevention and treatment
of many diseases. Flaxseed is one of the functional
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foods with anticancer, antiviral, antibacterial and anti-
fungal properties. In addition to its beneficial effects,
excessive consumption without considering the ap-
propriate dosage can cause toxic effects. In this study,
it was planned to investigate the effects of different
amounts of flaxseed consumption on rat liver.

Materials and Methods

Rats were randomly divided into four groups with 8
rats in each groups; control group and experimental
groups which given flaxseed for 7 days; 1.4, 2.8 and
5.6 g/kg/day, respectively. At the end of the experi-
ment, histological, immunohistochemical and bioche-
mical analyzes were performed on tissue and blood
samples.

Results

Serum AST, ALT and ALP values are significantly hig-
her in 5.6 g/kg of flaxseed compared to control group
(p values 0.003, 0.012 and 0.009, respectively). Al-

Introduction

Functional foods and health products are preferred
in many chronic diseases, from cancer to diabetes.
It has been observed that many plants, beneficially
contribute to diseases (1, 2). However, via the studies
conducted, herbal products are reported to be harm-
ful, and even generating toxic effects when consumed
unconsciously and in large quantities, regardless of
them being beneficial (3-5).

Flaxseed is often called functional food, bioactive food
and endocrine active food. Flaxseed, is rich in lino-
lenic acid and quality protein also the natural source
of phytochemicals such as flavonoid, phenolic acids,
vitamins, omega - 3 fatty acid, omega - 6 fatty acid,
a-linoleic acid, minerals such as calcium, magnesium,
phosphate, and large amounts of lignan content (5-7).
These ingredients has led flaxseed to be recognized
as a protective food against heart disease, diabetes,
various types of cancer, and many other chronic dis-
eases, and enabled it to be considered among the
functional foods (1, 6-9). Flaxseed contains harmful
chemicals as well as beneficial chemicals. Cyanogen-
ic glycoside and cadmium, which are a heavy metal,
are among the most important causes of poisoning
caused by flaxseed (4, 6, 10). The possible negative
effect of nutritional components in flaxseed is also
associated with the high amount of polyunsaturated
fatty acids (6). Therefore, high amounts of flaxseed
taken in a diet for a long time might increase the ox-
idative stress and cause a decrease in antioxidant
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bumin values were significantly lower in experimental
groups compared to the control group (p<0.05). TOS
and OSI increased significantly (p<0.05), TAS decre-
ased (p>0.05) in all experimental groups compared to
control. In histopathological findings, there was signi-
ficant difference in three groups compared to control
group, especially in 5.6 g/kg of flaxseed group com-
pared to others. As a result of immunohistochemical
analyzes, staining intensity of the receptors was hig-
hest in 5.6 g/kg of flaxseed group. The highest positi-
ve staining was observed respectively in NOX,, INOS,
TNF-a and IL-6.

Conclusion

These results show that excessive consumption of
flaxseed can cause oxidative stress and toxicity due
to inflammation in the liver and this study can helpful
other studies about flaxseed toxicity.

Keywords: Flaxseed toxicity, Liver Toxicity, Rat

compounds. In addition, flaxseed might have a toxic
effect due to the linamarin, linustatin and neolinustatin
it contains, and it is known that more than 100 mg can
be fatal for health (5).

While the majority of the studies on flaxseed were
based on its protective effect against toxicity (7, 11-
15), this study was conducted in order to observe
whether or not any toxicity occurred in the liver tissue
due to excessive consumption of flaxseed.

Materials And Methods

Experimental Animals

Thirty-two female Wistar Albino rats weighting 250-
300 g were used and were kept in cages under
standard humidity, light (12h light/12h darkness) and
temperature (22 £ 2°C) conditions during the 7 days.
The animals were provided unlimited access to water
and food. Study was approved by the Local Ethical
Committee of Experimental Animal Ethics of Suley-
man Demirel University (SDU) and was performed
entirely according to ethical rules (Protocol Number:
14.02.2019, 02/04).

Experimental Protocol
Rats were randomly divided into four groups with 8
rats in each groups.

Group I: Control, not receiving flaxseed
Group II: 1.4g/kg/day flaxseed, by gavage for 7 days
Group IlI: 2.8g/kg/day flaxseed, by gavage for 7 days



Group IV: 5.6g/kg/day flaxseed, by gavage for 7 days
(16).

Sample Collection And Preparation

After experimental process, anaesthesia was pro-
duced by using ketamine (90 mg/kg) and xylazine
(10 mg/kg) intraperitoneal. And then all animals were
sacrificed and blood samples and liver tissues were
obtained. Tissue samples were placed in 10% neu-
tral formalin then sectioning 3—4 pm thickness for
analyzes.

Collection Of Serum And Liver

Serum was separated from blood samples by centrif-
ugation at 3000g for 10 min and then stored at -20
°C until analysed. A 0.5 g portion of liver was homog-
enized on ice in 4.5 mL of phosphate buffer saline
(PBS, pH 7.0) and centrifuged at 150009 for 20 min.
The supernatant was collected and stored at -20 °C
for further analyses.

Biochemical Analysis

Blood Biochemical Markers Assay

The biochemical parameters (Activities of Aspartate
Aminotransferase (AST), Alanine Aminotransferase
(ALT), Alkaline Phosphatase (ALP) and Albumin
(ALB) in serum were measured on an automatic clin-
ical chemistry analyzer (Gesan chem 200, Italy) de-
vice in Veterinary Training Hospital of Mehmet Akif
Ersoy University.

Measurement of Total Antioxidant Status

Total Antioxidant Status (TAS) kits (Rel Assay Diag-
nostics kit, Mega Tip, Gaziantep, Turkey) using the
spectrophotometric protocol developed by Erel (17)
were applied to the tissue homogenates obtained
from all experimental groups. Antioxidants in the
sample cause the reduction of ABTS (2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid)) radicals
in the kit and cause the disappearance of the dark
blue-green color of ABTS. For this purpose, the total
antioxidant amount is determined by reading the ab-
sorbance of 660 nm in the spectrophotometer. This
analysis is calibrated with Trolox (Vit E analogue), a
stable antioxidant solution, and expressed as Trolox
equivalent (mmol Trolox Equiv/L).

Measurement of Total Oxidant Status

The total oxidant status (TOS) of the tissue homoge-
nates obtained from all experimental groups were
measured using Rel Assay Kit which spectrophoto-
metric protocol developed by Erel (18). This test is
a colorimetric method that is measured spectropho-
tometrically at 530 nm. Oxidants in the sample oxi-
dize the iron ion chelating complex. Ferric ion forms
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a chromogenic colored complex in an acidic environ-
ment. The intensity of the color is directly proportional
to the amount of oxidant in the sample. This assay
is calibrated with H,O, and the results are shown as
H,O, equivalent (umol H,O, Equiv/L).

Measurement of Oxidative Stress Index

The TOS to TAS ratio was regarded as the oxidative
stress index (OSI) which is an indicator parameter of
the degree of oxidative stress. The OSl value was cal-
culated as follows:

OSI(AU) =[(TOS, micromoles H,0, equivalent per L)/
(TAS, micromoles Trolox equivalent per liter)] (19).

Histochemical Procedure

The liver tissues were washed in water over night
then fixation in 10% neutral formalin. Samples were
dehydrated in ethanol (50-60-70-80-90-100%), made
transparentinxylol and embedded into paraffin. Sam-
ples were sectioned by using a sliding microtome
(Leica SM2000R, Germany) from the prepared par-
affin blocks and stained by Hematoxylin—Eosin (H-E)
than covered with entellan. Later, the histopathologi-
cal findings were observed in tissue samples belong-
ing to the all groups were analysed and evaluated.

Immunohistochemical Procedure

Tissues of 3—4um thicknesses were obtained and
were stained with NOX, primary ab (rabbit anti-NOX,
antibody, Abcam, Cambridge, USA), iINOS primary
ab (rabbit anti-iNOS antibody, Abcam, Cambridge,
USA), TNF-a primery ab (rabbit anti-TNF-a antibody,
Abcam, Cambridge, USA), IL-6 primary ab (rabbit an-
ti-IL-6-antibody, Abcam, Cambridge, USA) and were
covered with entellan. Next, the liver tissue samples
were analysed and evaluated and the receptor densi-
ties observed were identified using the semi-quantita-
tive evaluation method (20).

Statistical Analysis

Data were analyzed using SPSS 18 software. One-
way analysis of variance and Dunnett’s two-tailed post
hoc t test were employed to evaluate the statistical
significance of differences between the control and
experimental groups. Data are presented as mean
+ standard error of mean or standard deviation, as
appropriate, and at least in triplicate. All results were
considered significant at p<0.05.

Results
Biochemical Results

Serum AST, ALT and ALP values, which are used clin-
ically to determine the degree of liver damage, were

335



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

evaluated compared to the control. AST and ALT val-
ues were higher in group Il, lll and IV compared to the
control group, but significantly higher in Group IV (re-
spectively p= 0.003, p=0.012) and ALP values were
higher in Group Il, 1ll and IV compared to the control,
but significantly higher in Group Ill and IV (p= 0.018
and 0.009, respectively) (Table 1). ALB is a plasma
protein synthesized in the liver and low levels of albu-
min suggest underlying liver damage. Albumin values
were no significantly lower between in Group Il, lll and
IV, but significantly lower in experimental groups com-
pared to the control (p>0.05).

TOS, which is an indicator of oxidation products, sig-
nificantly increased in all groups compared to the con-
trol group (p<0.0001 in all groups), (Fig 1). TAS, the
measure of antioxidant capacity, insignificantly de-
creased in all groups compared to the control group
(p>0.05), (Fig 2). OSl is an indicator of oxidant activity
and significantly increased in all groups compared to
control (p=0.0001, 0.001 and 0.0001, respectively),

(Fig 3).
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Figure 1
Comparison of total oxidant status (TOS) in groups
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Histopathological Results

Normal histological structures were observed in the
control group (Fig. 4a-b). When the experimental
groups (group lI-11I-1V) were compared with the control
group significantly changes such as; granular and vac-
uolar degeneration in hepatocytes, sinusodal dilatation,
picnotic nucleus, vascular congestion, mononuclear
cellinfiltration, micro vesicular steatosis were observed,
(Fig. 4c-d-e-f-g-h), (Table 2). Significant histological
structural changes were higher in group IV compared to
group Il and I, (Fig. 4c-d-e-f-g-h).

Histological structural and immunohistachemical
staining changes were compared with using the
semi-qualitative method. Acording to this;

( -) (negative score): No structural changes and no
staining

(+) (1 positive score): Light structural changes and
light staining

( ++ ) (2 positive score): Middle structural changes
and middle staining

( +++) (3 positive score): Serious structural changes
and serious staining (Table 2).

Immunohistochemical Results

It was observed that the NOX4, TNF-a, INOS and
IL-6 receptors in the centrilobular areas of the liver
sections were stained very lightly in the control group
(Fig.5, Table 3), on the other hand, they were more
clearly stained in the experimental groups compared
to the control group, (Fig 5, Table 3).

The staining intensity of the receptors is highest in
group IV, while less and same in group Il and Ill, (Fig.
5, Table 3).

In the comparison of NOX4, iNOS, TNF-a and IL-6
receptor staining in all groups, the highest positive
staining was found as NOX4, iNOS, TNF-a, and IL-6,
respectively.

Table 1 Changes in the levels of ALT, AST, ALP and total ALB in serum of rats treated with differnt flaxseed

Groups AST (UIl) ALT (UM ALP(UN) ALB (g/dI)
Group | 75.27+10.12 23.71#10.17 91.12+31.19 3.6240.25
Group II 79.3121.93 26.65+5.89 116.75+30.71 3.41%0.38
Group III 77.67+24.69 30.45+4.78 140.00456.00* 3.49£0.31
Group IV 119.00+39.85* 39.91+18.94* 145.12+30.89* 3.4420.41

The values represent the mean+SD for eight rats per group. Statistical significance compared to Group I-Control (C).*
p < 0.05 was considered statistically significant
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Table 2 Average scoring of structural changes between groups

(SIFITIIED AT Picnotic Micro
Groups Vacuolar Sinusoidal Nucleus Vascular Mononuclear R
P Degeneration in Dilatation Congestion | Cell Infiltration Steatosis
Hepatocytes
Group | = = = = = =
Group Il +/++ +/++ +/++ +/++ ++ +
Group Il ++ ++ +/++ ++ ++ +
Group IV +++ +++ ++ ++ +++ +
Table 3 Average scoring of staining NOX,, TNF- a, iINOS, IL-6 between groups
GROUP | GROUP Il GROUP III GROUP IV
NOX4 -+ +/++ +/++ +++
TNF-a -1+ +/++ +/++ +++
iNOS -1+ +/++ +/++ +++
IL-6 -1+ + + +
TAS (mmol/L
(mmol/L) oSl (AU)
16
6 &
14 -
1,2 - Y
1,0 - 4 -
0,8 - 1
o =TAS (mmol/L) 3 = 08! (AU)
, 5 |
0,4 -
i
0,0 - T 0 A : .
Group | Group i Group il Group IV Group | Group I Group Il Group IV
Figure 2 Figure 3
Comparison of total antioxidant status (TAS) in groups Comparison of oxidative stress index (OSI) in groups
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Figure 4

Histopathological findings in liver tissue belonging to con-
trol and experimental groups: a—b: control group (group 1);
no histopathological findings were found. c-d: group given
1.4 g/kg flaxseed (group Il) and e-f: group given 2.8 g/kg
flaxseed (group Il1); histopathological findings were found
compared to the control group and there was no damage
difference between the two groups. g—h: group given 5.6
g/kg flaxseed (group 1V); the most damage was observed
in this group. Red arrows; picnotic nucleus, black arrows;
sinusodal dilatation, yellow arrows; mononuclear cell infil-
tration, blue arrows; vacuolar degeneration in hepatocytes,
blue stars; vascular congestion, a-c-e-g, H-E x20, b-d-f-h,
H-E x40.

Group Il Group I Group IV

af vl

Figure 5

NOX4, TNF-a, iNOS, IL-6 immune stainings in liver tissue in control and experimental
groups. a-b-c-d: NOX4, al-b1-c1-d1: TNF-q, a2-c2-d2: iINOS, a3-b3-d3: IL-6. No positive
staining in control group (group 1) with NOX,, TNF-a, iNOS, IL-6 was detected a-al-a2-a3.
While mild stainings in group Il and group Il with NOX4, TNF-qa, iNOS were observed, no
positive staining with IL-6 was observed b-b1-b2-b3,c-c1-c2-c3. Intensive staining in group
IV with NOX4, TNF-a, INOS were observed, while no positive staining with IL-6 was ob-
served d-d1-d2-d3, immune staining x40.
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Discussion

In addition to the curative effects of herbs, which are
indispensable and the most important parts of Alter-
native and Complementary Medicine, the existence
of its negative effects causing organ damage is also
known. Therefore, studies have started to be carried
out on the damages that may occur (1-5). In this
study, was aimed to evaluate the effects of different
doses of flaxseed on rat liver by histochemical, immu-
nohistochemical and biochemical analysis.

Flaxseed is known one of functional foods and has
lots of benefical properties such a; anticancer, antivi-
ral, antibacterial, antifungal. The negative health ef-
fects of phytoestrogens and toxic compounds in flax-
seed content cannot be neglected. Flax seeds contain
inhibitors such as trypsin, phytic acid, cadmium and
cyanogenic glycosides (21). It is known that trypsin
inhibitors in the diet reduce the growth in animals by
reducing the digestion and thus absorption of pro-
teins by inhibiting proteases (22). Phytic acid, with
its strong chelating potential, reduces the absorption
of minerals in the intestines and can prevent the di-
gestion of proteins (23). Flaxseed may causes tox-
ic effect after its excessive consumption due to the
harmful chemicals like as cyanogenic glycoside and
cadmium. Studies have shown that cadmium causes
acute hepatotoxicity by binding to sulfhydryl groups in
mitochondria, and then activates thiol groups through
either oxidative damage or inflammation caused by
increased cytokines (24-26). In studies on the toxicity
of cadmium, it has been shown that the serum he-
patic marker enzymes AST, ALT and ALP activities
are increased. Hydrogen cyanide toxicity occurs as
a result of enzymatic destruction of cyanogenic gly-
cosides contained in plants such as flaxseed (27-30).
The elevation of hepatic markers is also notable in the
hepatotoxicity study conducted with linamarin, which
is a cyanogenic glycosides (31).

In present study, it was observed that compared to
the control group, the levels of AST, ALT and ALP in-
creased due to the increase in the amount of flaxseed
given to the groups. In study which carried out by
Uzunhisarcikli and Kalender, reported that the amount
of albumin decreased in the rats in which they created
hepatotoxicity by methyl parathion (32). In this study,
it was observed that the amount of albumin decreased
in parallel with the literature.

Studies have shown that in rats treated with cadmium,
the balance of prooxidant / antioxidant was disrupt-
ed, lipid peroxidation increased, and total antioxidant
capacity decreased (28, 29). Cyanide hepatotoxicity
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increases oxidation with a similar effect to cadmium
while reducing the antioxidant parameters (33). It's
known that while reactive oxygen species (ROS) are
produced in metabolic and physiological processes,
harmful oxidative reactions can occur in organisms
that remove them through enzymatic and non-enzy-
matic antioxidative mechanisms (29-31). Compared
to the control group in this study, the increase in TOS
levels and oxidative stress index due to the decrease
in TAS levels support the presence of toxic effects.

A study by Zarepoor and et al. showed that flaxseed
exacerbates the damage to the colon mucosa, which
is caused by cadmium and cyanogenic glycoside de-
tected in flaxseed (3). In a study by Khan et al. investi-
gating the toxicity of flaxseed on mice during pregnan-
cy and lactation, they observed an increase in breast
tumors in offspring and attributed the cause to detect-
able levels of heavy metal cadmium in flaxseed (4).

In studies on liver damage; it was found that TNF-a
and IL-6 stained strongly positively as a result of
increased inflammation, while INOS and NOX4 re-
ceptors were strongly positively stained as a result
of increased oxidative stress and inflammation (34-
39). Similarly, immuno-stainings were performed with
NOX,, iNOS, TNF-a, and IL-6 in order to observe
whether or not the flaxseed caused inflammation and
oxidative stress in the liver.

Many mechanisms, such as the release of proinflam-
matory cytokines and enzymes from kupffer cells,
play a role in liver damage and the formation of the in-
flammatory response. The proinflammatory cytokines
can also manifest their effects through inducing the
iINOS release, which produces NO from many cell
types (40, 41).

In the study carried out by Faty andet al., they ob-
served an increase in TNF-a and IL-6, and in parallel
to that, subsequently in iINOS in case of liver damage.
Moreover, proinflammatory cytokines produced after
stress were also shown to play a role in the increase
of INOS (41).

In another study conducted by Nascimento and et al.,
it was observed that flaxseed oil and extra virgin oil
had undesirable side effects on ulcerative colitis dis-
ease, TNF-q, IL-6, and INOS values increased (42).
In this study, according to the immunohistochemical
evaluations of the experiental groups to which flax-
seed is over-given (group Il — Il - 1V), the highest
immunopositive staining was observed respectively
in NOX4, INOS, TNF-a, and IL-6. As a result of the
increase of NOX, related to oxidative stress and the
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increase of inflammatory cytokines (TNF-a and IL-6),
more positive staining was observed in iINOS value
than expected. When the groups that were given flax-
seed were compared, oxidative stress and inflamma-
tion were observed to be highest in group 1V, and then
equally in group Il and group lll. In the comparisons
of damage in experimental groups, results parallel to
immunohistochemical stainings were also found in
Hematoxiclen-Eosin stainings.

Conclusion

In this study, it was shown that the flaxseed, which
has a protective effect on organ damage at appro-
priate doses, may also be a toxic on liver when con-
sumed in excessive amounts. The consumption of
flaxseeds in the habitual diet does not present a risk
of poisoning to consumers, as excessive amounts
of flaxseeds will be required to provide the content
that is considered toxic to the organism. In addition,
previous studies have shown that toxicity is caused
by cadmium or cyanogenic glycosides and hepatic
markers are increased for this reason, which led us
to comment in this sense. The use of large amounts
of flaxseed resulted in an increase in oxidative stress
and inflammation in the liver. In order to fully under-
stand the mechanism of action of damage caused by
flaxseed, it would be useful to do new studies on dif-
ferent paths.
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W POS SISTEKTOMi SONRASI GELISEN
BILATERAL URETER NEKROZUNDA
URETEROAPENDIKS-APENDIKOVESICAL

ANASTOMOZ VE LITERATURUN TARANMASI
URETEROAPENDICS-APENDICOVESICAL ANASTOMOSIS IN BILATERAL
URETERAL NECROSIS AFTER W POCH RADICAL CYSTECTOMY AND
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Oz

Mesane kanseri Urogenital sistemin en sik goru-
len ikinci kanseridir. Tani aninda %25’ i kasa invaze
(KIMK) olan mesane kanserinde altin standart tedavi
radikal sistektomi ve lenf nodu diseksiyonudur. Radi-
kal sistektomi sonrasi uygulanacak Uriner diversiyon
tipine hastalarin bireysel saghk durumu ve mesane
kanseri evresi degerlendirilerek karar verilir. Ureter
anastomuzu esnasinda beslenmesine dikkat edilmeli
ve Ureter nekrozundan kag¢inilmahdir. Bu olguda radi-
kal sistektomi sonrasi erken donemde gelisen Ureter
nekrozunda Ureterovezikal anastomozda apendiks
kullanimi ve literattr sonuglari taranmistir.

Anahtar Kelimeler: Radikal sistektomi, apendiks,
Ureter, Uriner diversiyon

Giris

Mesane kanseri Urogenital sistemin en sik gori-
len ikinci kanseridir (1). Sigara; primer sorumlu ajan
olarak bulunmustur. Aromatik aminler, genetik fak-

Abstract

Bladder cancer is the second most common cancer of
the urogenital system. At the time of diagnosis, 25%
of all bladder cancer has muscle invasion (MIBC).
Gold standard treatment in MIBC is radical cystec-
tomy and lymph node dissection. The type of urinary
diversion following radical cystectomy is decided by
evaluating the individual health status and bladder
cancer stage of the patients. In surgical anastomosis,
attention should be paid to ureters’ blood supplies and
ureteral necrosis should be avoided. In this case, after
radical cystectomy, the use of appendix due to ureter
necrosis in uretero-vesical anastomosis and literature
results were reviewed.

Keywords: Radical cystectomy, appendix, ureter, uri-
nary diversion

torler, diyet, radyoterapi oykisu ve kronik idrar yolu
enfeksiyonu diger etyolojik faktorlerdendir. Mesane
kanserinin  %90-95’ ini transizyonel hiicreli karsinom
olusturmaktadir ve %25’ i tani aninda kasa invazedir.
Mesane kanserlerinin tanisinda ilk basamak transu-
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retral rezeksiyon ve alinan spesmenin patolojik ince-
lemesi ile elde edilen evrelemedir. Evreleme TNM si-
niflamasina gore yapiimaktadir (2-3). (Sekil:1)

T Primer kanser

Tx Primer kanser degerlendirilememis

o Primer kansere ait kanit yok

Ta Mon-invaziv papiller karsinom

Tis Karsinoma in situ: Diiz kanser

I Kanser subepitelyal bag dokusunu invaze etmig

T2 Kanser muskularis mukozay: invaze etmig

22 Kanser ke wbalgeinin s yansma kiddtiovaze

b Kanser kas tabakasinin dis yarsim invaze etmig

[} Kanser perivezikal dokuyu invaze etmiy

3a Mikroskobik olarak ekstravezikal yayilim meveut

3b Makroskobik olarak yayilim (ekstravezikal kitle) meveut

r4 Kanser: prostatik stroma, seminal vezikiil, uterus, vajen, pelvik duvar, abdominal
duvara yayilms

T4a Kanser prostatik stroma, uterus veya vajinaya invaze
T4h Kanser pelvik duvara veya abdominal duvara invaze

f nodlan, prime erir. Aort bifurkasyonunun Gzerindeki

llar uzak m

Mx Lenf nodlan degerlendirilememis

ND Lenf nodu metastaz yok

NI Gercek pelvis {elFinagatik, ob

Pog: liliak, presakral jtek bir
balgesel lenf nodu metastazi

N2 Gergek pelvis icerisinde (hipogastrik, ok , eks | iliak, presakral) birden fazla
bilgesel lenf nodu metastaz

N3 Comman iliak lenf nodu metastaz
M Uzak Metastaz
MO Uzak metastaz yok

M1 Uzak metastaz var

Sekil 1
Mesane kanserinde 2009 TNM siniflamasi (4).

Kasa invaze mesane kanserlerinde altin standart te-
davi radikal sistektomi ve lenf nodu diseksiyonudur.
Radikal sistektomi sonrasinda farkli triner diversiyon
yontemleri vardir (2). Abdominal diversiyon yontemle-
ri (Ureterokutanostomi, ileal konduit v.b ), Ureteral di-
versiyon yéntemleri (ortotopik diversiyonlar) ve rekto-
sigmoid diversiyonlar bu yéntemlerden bazilaridir (3).
Ortotopik diversiyonlar tizerine ¢esitli teknikler tanim-
lanmis olup ortotopik W pos sik kullanilan bir tekniktir
(5). Ortotopik diversiyonlarda, dogal mesane benzeri
bir diversiyon ve normal bosaltim fizyolojisine yakin
bir iseme fonksiyonu saglanir. Kozmetik agidan daha
avantajlidir (3).

Uriner diversiyonlar radikal sistektominin standart bir
parcasi olup postopertatif donemde ciddi komplikas-
yonlarla karsilasilabilmektedir. Elektrolit bozukluklari,
diversiyon rupturd ve ileal anastomoz perforasyonu
en sik gorilenleridir (6).

Bu olgumuzda ortotopik W pos teknigi kullanilarak or-
totopik diversiyon yapilan sistektomi hastasinin pos-
toperatif dénemde gelisen bilateral treter nekrozu y6-
netimi tartisilacaktir. Olgu sunumumuzda hastamiza
bilgi verilmis ve yazili onami alinmistir.

344

Ureter Nekrozunda Apendiks Anastomozu

Olgu

57 yasinda erkek hasta son 1 yildir ara ara olan pihtili
hematuri sikayeti ile poliklinigimize basvurdu. Tetkik-
leri sonucunda mesane kanseri 6n tanisiyla transtiret-
ral rezeksiyon mesane timort (TUR-MT) planlandi.
Ek hastali§i ve cerrahi dykusu olmayan hastanin 30
paket/yil sigara icimi mevcuttu. TUR-MT sonrasi pato-
loji sonucu yiksek dereceli Ureteryal karsinom; mus-
cularis propria invazyonu pozitif (T2G3) gelen has-
tamiz toraks ve batin bilgisayarli tomografileri (BT)
ile degerlendirildi. inceleme sonrasinda T2NOMO
olan hastaya ortotopik W pos sistektomi planlandi.
Peri-operatif yerlestirilen bilateral 4,7 f double j (DJ)
kateterleri postoperatif 8. haftada cekildi. Taburculuk
eshasinda kreatinin degeri 0.93 mg/dl olan hasta, dj
¢cekiminden 3 giin sonra acil servise bulanti, kusma,
halsizlik ve oral alim bozuklugu sikayetleri ile basvur-
du. Tetkiklerinde kreatin:3,55 mg/dl, sodyum: 142 mg/
dl, potasyum:5,0 mg/dl olan hastanin Uriner ultraso-
nografisinde bilateral grade Il renal dilatasyon sap-
tandi. Yatis sonrasinda hastaya bilateral nefrostomi
takild1 ve antegrade piyelografi cekildi. (Sekil:2)

Sekil 2
Nefrostomi takilmasi sonrasi antegrad piyelografi

Bilateral Ureter alt uclardan neomesane igerisine ge-
¢is olmadigr gozlendi. Postoperatif Ureteral stenoz
olarak degerlendirilen hastaya laparatomi planlandi.
Genel anestezi altinda supin pozisyonda gobek alti ve
Ustl median kesi ile girilen hastada bilateral Ureterle-
rin distal 4 cm’ lik kisimlarinda nekroz gelistigi gézlen-



di. islem 6éncesi bilgilendirme sonrasinda ileal konduiti
kabul etmeyen hastanin sol W pos anastomoz hat-
tindan diseke edilerek nekroze alan eksize edildi. Sol
Ureter psoas hitch teknigi kullanilarak neomesaneye
yeniden anastomoz edildi ve yillik 4.7f dj kateteri yer-
lestirildi. Sag Ureter de anastomoz hattindan diseke
edilerek nekroze alan eksize edildi ancak sag Ureterin
anastomoz i¢in yeterli uzunlukta olmadigi goézlendi.
Anastomozda yeterli uzunluk icin apendiks kullanma
karari alindi. Apendiks antimezenterik taraftaki arteri
korunarak sag Uretere flep seklinde kaydirildi. Cikan
kolon kisminda kalan gudik purse string siittire edildi.
Takiben distal Ureter ile proksimal apendiks 4/0 vic-
ryl ile saat 3, 6, 9, 12 hizalarindan anastomoz edil-
di. Apendiks kiint distal ucu bisturi ile acilarak I[imen
olusturuldu. Apendiks ve ureter icinden yillik 4,7f dj
kateteri gecirildi. Neomesane posterosuperioruna el-
mas seklinde insizyon yapildi ve dort kenara distan
ice olacak sekilde 4/0 anastomoz siiturleri yerlestirildi.
Postoperatif 1. giinde hastanin nefrostomileri ¢ekildi.
Kreatin ylkselisi gdzlenmeyen hastanin postoperatif
2. gunde batin dreni ¢ekilerek 3. giinde hasta kreatin:
1,6 mg/dl olarak taburcu edildi.

Hastanin 1 yil sonra dj kateterleri ¢ekildi. Takipleri ha-
len devam eden hastada renal dilatasyon ve kreatin
yiksekligi gézlenmedi. Hastanin operasyon sonrasi
cekilen intravendz piyelografisi sekil 3’ tedir (Sekil 3).

Sekil 3
Ureter revizyonu ve dj kateter cekimi sonrasi lireterlerin
gorunimd.

Tartisma

Literatlirde 1960’ I yillardan itibaren travmaya bagl
Ureter rlptirlerinde, bébrek transplanti sonrasi komp-
likasyon olarak gorilen Ureter striktrlerinde, rekons-
triksiyon icin yeterli Ureter diseksiyon saglanamadi-
ginda yada ureter nekrozu durumlarinda apendiksin

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

rekonstriksiyon icgin greft olarak kullanilabilecegi ile
ilgili vaka sunumlari bulunmaktadir (7). Kumar ve
ark. tarafindan sag antenatal hidronefrozlu pediatrik
hastaya apendiksin anastomoz olarak kullanildigi ve
teknigin tarif edildigi pediatrik olgu da literatiirde mev-
cuttur (8).

Bobrek ve Ureterde yeterli diseksiyon saglanamadi-
ginda veya mesane yaklastirilamadiginda apendik-
sin ¢apl ve anatomik lokalizasyonu dusundldigiunde
bu teknigin kullanimi uygundur (9). ipsi/kontra-lateral
anastomoz apendiks i¢in s6z konusudur. Sag iliak
fossaya anastomoz teknik olarak ve apendiks peris-
taltizmi distnildugiunde daha kolaydir (10). Uroloji
pratiginde apendiks kullanimi Mittrafonof tekniginden
asina oldugumuz bir uygulamadir (11). Nitekim litera-
turde bildirilen olgu sunumlarinda apendiks kullanimi
sonrasinda anastomoz kagagi ya da striktiir oldukca
nadirdir (12). Apendiksin salgiladiyi mukus dolayisiy-
la lmen tikaniklidi olabilece@i endisesi olsa da int-
ravezikal asetilsistein uygulamasi ile ¢ozilebilecegi
bildirilmistir (13).

Sonug

Radikal sistektomi sonrasi pek cok komplikasyon
yasanmakta ve bu komplikasyonlarin énemli kismi
Uriner diversiyonlardan kaynaklanmaktadir. Bu nadir
olgumuzda da goruldiugu gibi Greter diseksiyonu sira-
sinda dikkatli olunmali, beslenmesinin bozulmamasi-
na 6zen gosteriimelidir. intraoperatif manipilasyonlar
sirasinda Ureterlerin malrotasyonu, nekroze gidebile-
cegi; postoperatif karsilasilan metabolik bozukluklar-
da, ciddi elektrolit dengesiziliklerinde, renal dilatas-
yonlarda Ureter stenozu veya nekrozu olusabilecegi
akilda tutulmahdir. Takibi devam eden olgumuzda da
oldugu gibi Ureter distal u¢ anastomozlarinda Ureter
boyunun yeterli gelmedigi durumda alternatif cerra-
hi teknik olarak apendiks anastomozu disindlebilir.
Teknigin kullanildigi daha fazla olguya ve sonuglari-
nin bildirildigi calismalara ihtiya¢ vardir.
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A CASE OF CYSTIC NEUROMA MIMICKING CHOLEDOCHAL TUMOR AFTER

LAPAROSCOPIC CHOLECYSTECTOMY
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Oz

Travmatik néromlar, gercek neoplazmlar olmayip ti-
mor benzeri sekonder hiperplazi olarak kabul edilen
lezyonlardir. Bilier sistemde gorilen travmatik néro-
malar sistik duktus guduginde kolesistektominin geg
komplikasyonu olarak gelisir ve hastalar genelde
striktlir yada obstriiksiyona bagli sarilik nedeni ile kli-
nige basvurur. Kolesistektomiden birkac ay ile 40 yil
sonra ortaya ¢ikabilirler. Bilier traktin nérinomu daha
once cok nadir olarak bildirilmis olsa da, tani olarak
vurgulanmasi faydali goérinmektedir. Bu lezyon, safra
yollarinin benign darliklarinin olagan disi bir nedeni
olup, tanida zorluklara neden olabilir. Biz de 28 yasin-
da sarilikla basvuran, tetkiklerinde bilier darlik sapta-
nan ancak malignite ayrimi yapilamayan, operasyon
sonrasl! koledok patolojisi nérinom olarak raporlanan
olguyu literatiir esliginde sunmayi amacladik.

Anahtar Kelimeler: Bilier Darlik, Kolelitiazis, Kolesis-
tektomi, Néroma

Giris

Amputasyon ndéromlari olarak da bilinen travmatik
néromlar, gercek neoplazmlar olmayip timér benzeri
sekonder hiperplazi olarak kabul edilen lezyonlardir.

Abstract

Traumatic neuromas are lesions considered as tu-
mor-like secondary hyperplasia, not true neoplasms.
Traumatic neuromas seen in the biliary system develop
as a late complication of cholecystectomy in the cystic
duct stump, and patients generally present to the clinic
with jaundice due to stricture or obstruction. They may
occur several months to 40 years after cholecystecto-
my. Although neurinoma of the biliary tract has been
reported very rarely before, it seems useful to empha-
size it as a diagnosis. This lesion is an unusual cause
of benign strictures of the biliary tract and may cause
difficulties in diagnosis.We aimed to present a 28-year-
old jaundice case in the light of the literature.Biliary
stenosis was detected in the examinations but could
not be distinguished from malignancy. Post-operative
choledochal pathology was reported as a neuroma.

Keywords: Biliary Stenosis, Cholelithiasis, Cholecys-
tectomy, Neuroma

(1-2). Travmatik néromlar, sinir hiicresi olan schwann
hicrelerinin liflerinin yaralanmasindan sonra gelise-
bilir. (1). Bilier sistemde gortlen travmatik néromalar
sistik duktus gudigiinde kolesistektominin ge¢ komp-
likasyonu olarak gelisir ve hastalar genelde striktur
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yada obstriksiyona bagl sarilik nedeni ile klinige
basvurur. (2).

Bu sunumda 28 yasinda 2 ay 6nce kolesistektomi
Oykusu olan, sarilik ve karin agrisi ile basvurup, tet-
kiklerinde malignite ayrimi yapilamayan geriye donik
travmatik nérinom patolojik tani alan olguyu nadir
gorilmesi, spesifik goriintileme bulgulari olmamasi,
malignite ayrimi ve tani zorlugu agisindan literatir es-
liginde sunmay! amagladik.

Olgu

28 yasinda kadin hasta birka¢ aydir aralikh sag Ust
kadranda karin agrisi ve sarilik 6ykisu ile basvurdu.
Ozgecmisinde herhangi bir 6zellik yoktu. 2 ay 6nce dis
merkezde kolelitiazis nedeniyle yapilmis kolesistekto-
mi Oykust mevcuttu. Fizik muayenesinde sarilik di-
sinda bir 6zellik yoktu. Hemogram degerleri normaldi.
Diger ilgili laboratuar degerleri toplam bilirubin 13.8 mg
/ dl, direkt bilirubin 7.1 mg / dl, alkalen fosfataz 219 U /
1, CA 19-9 295 U/ ml (normal aralik <34.9 U / ml) idi.
Hasta basvurudan 1 hafta 6nce gastroenteroloji bolu-
mune basvurmus ve orda yapilan tetkiklerinde biliru-
bin degerleri daha yiiksekmis. Hastanin dinamik ba-
tin+diffizyon manyetik rezonans(MR) tetkikinde tim
safra yollarinda belirgin ileri derecede ektazi bulgulari
mevcuttur. Bu ektaziler santral kesime kadar belirgin
sekilde izlenmektedir. Ancak ektatik Iimenler santral
kesimde ani olarak sonlanmaktadir. Bu zeminde Ust
lobda genisleme bulgusu saptanmamistir. Bu lokali-
zasyonda belirgin patolojik kontrast tutulum paterni
saptanmamistir. Ancak infrahepatik safra yollarinda
belirginlesme ve ani sonlanma sebebiyle bu lokalizas-
yonda safra yollarinda ani sonlanmaya sebep olmus
kolanjioselller ca suphesi uyandirmistir (klastkin td-
mori?) Bulgular atipiktir. Pankreatik kanalda genis-
leme bulgusu saptanmamistir.(Resim 1).Biliyer tikan-
may! gidermek icin gastroenteroloji tarafinda ERCP
yapilarak bir biliyer stent yerlestiriimis. Malignite ayri-

Laparoskopik Kolesistektomi Sonrasi Koledok Tiimértini Taklit Eden Sistik Néroma

mi yapilamadigi icin cerrahi tedavi icin tarafimiza yon-
lendirilmis. Ameliyata alinan hastada koledok c¢evresi
serbestlendikten sonra koledokotomi yapildi. Koledok
icerisinde drenaj kateteri gorildi. kateter cekildikten

TE: 91 TR:
Fs

Resim 1

Tim safra yollarinda belirgin ileri derecede ektazi bulgulari
(Yesil Ok), ektatik lumenlerin santral kesimde ani olarak
sonlanmasi (Sari Ok)

sonra limenin ¢ok dar oldugu gozlemlendi. Koledok
eksizyonu yapildi. Frozen génderildi. Frozen sonucun-
da malignite lehine bulgu saptanmadigiogrenildikten
sonra roux en y hepatikojejunostomi yapildi. Cerrahi
numunenin patolojik incelemesinde safra kanall néro-
masi saptandi.(Resim 2). Hasta postoperatif 6. glinde
sifahen taburcu edildi. Sonrasinda da yapilan takipler
sonucu herhangi bir komplikasyon gelismedi.

Resim 2
a: Anormal sinir proliferasyon alanlari H&E boyama (4x) b: panck boyama ile sinir liflerinde negatiflik (4x)
c: S 100 ile anormal perifik sinir liflerinde pozitiflik (4x)
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Travmatik néromlar, kopmus veya yaralanmis sinir-
lerin ucunda bulunan Schwann kilif htcrelerinden
kaynaklanir. Kolesistektomi sonrasi sistik kanal gu-
diklerinde travmatik bir néroma meydana gelmesinin
nedeni ana safra yollarinin yogun sinir liflerinden olu-
san hassas bir ag ile cevrili olmasidir.(3). Néromanin
cerrahi travma sonrasi sinir hiicre buyimesinde hiz-
lanma sonucu olustugu disintlmektedir. Bir diger de-
yisle fibrokollajendz stromadaki aksonlarin, Schwann
hiicrelerinin ve perindral hicrelerin noneopeoplastik
diizensiz proliferasyonudur ve Schwann hiicrelerinin
sardigi sinirleri etkiler. (4). Diizensiz bliyime modeli-
ni tanimlayan kesin bir mekanizma olmamasina rag-
men, travmatik néromlarda fibroblast biyiime faktoru
ve bunun reseptdr seviyeleri artmis oldugu gorulmus
ve sebep olarak 6ne surdlmustur.(5).

Biliyer agacin néromasi ilk olarak 1928'de Hussei-
noff tarafindan tanimlanmistir. (6). Kolesistektomiden
birkac ay ile 40 yil sonra ortaya cikabilirler. (1,4,5,6).
Preoperatif tani zorlugu nedeniyle safra kanall néro-
masinin gercek prevelansi bilinmemesine ragmen
kolesistektomi sonrasi hastalarin % 10'unda gorildi-
gund gosteren otopsi ¢calismasi mevcuttur. (5). Hasta-
larin biyik cogunlugu yasam boyu asemptomatiktir.
Semptomatik hastalar aralikh sag Ust kadran agrisi
ve sarllik ile ortaya ¢ikma egilimindedir. Bu hastalarin
blylk ¢ogunluguna cerrahi patoloji 6rnegi incelendi-
ginde geriye donik tani konulur. (1,6).

Travmatik bir néroma bagh tikayici sarihigin ayirici
tanisinda, postinflamatuar fibrozis, koledok taslari,
postoperatif skar darli§i, kolanjiokarsinom veya kista-
denom bulunmalidir. Bununla birlikte, hipervasklari-
te iceren perikolangiyal bir kitle bulundugunda, ayirici
tanida hipervaskuler metastazlari, karsinoid timérde
g6z 6ninde bulundurulmalidir.(1).

CA 19-9 seviyeleri siklikla kolanjiokarsinom gibi biliyer
malignite ile birlikte yikselmesine ragmen, yikselmis
dizeyler bu tani icin spesifik degildir. CA 19-9 seviye-
lerinin karaciger hastaliklari, kolanjit ve pankreatit gibi
durumlarda da yukseldigi bildirilmistir.(7). Yapilan ca-
lismalarda tikanma sariliginda CA19-9 yuksekliginin
bilirubin seviyeleri ile de bir korelasyon oldugu gortil-
mastir. Tikanmanin tedavi edilmesiyle birlikte, benign
problemlerde hem bilirubin hem de CA 19-9 seviye-
leri normale dénerken, aksine, maligniteli hastalarda
genellikle CA 19-9 seviyeleri yuksek seviyede sebat
etmistir. Sonuc olarak calismalarda yalnizca CA 19-9
yiukselmesinin blyukligine dayanarak benign veya
malign hastaliklar arasinda ayrim yapilamadigi sonu-
cuna varilimistir. (8).
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ERCP veya MRCP ile goruntileme safra kanalinin
darhginin seviyesini ve derecesini gosterebilir. Ancak
en modern goruntileme tekniklerinin timine ragmen,
travmatik néromun preoperatif tanisi zordur ve kesin
tani cerrahi olarak konulur. (1). Bununla birlikte, sa-
dece birka¢ rapor travmatik bir néromun BT ve MR
goruntileme bulgularini icermektedir.(1,4).

Tedavi olarak biliyer dekompresyona ihtiya¢ duyuldu-
gundan ve ¢cogu durumda dogru taniyi elde etmek igin
cerrahi Onerilmektedir. Literatirde en yaygin sekilde
savunulan yaklasim periportal lenfadenektomi ve
Roux en-Y hepatikojejunostomi ile ekstrahepatik saf-
ra kanali rezeksiyonudir. (1,4,5,9). Teshisin ameliyat
oncesi neredeyse hicbir zaman yapiimadigi ve kolan-
jiyokarsinomun ayirici tanida géz éniine alindiginda,
basit bir eksizyon ve hepatikojejunostomi yeterli ol-
mayabilir. Bu durumda periportal lenfadenektomi ile
birlikte agresif bir rezeksiyon savunulur.(6).

Sonug

Bilier traktin néromasi daha 6nce c¢ok nadir olarak
bildirilmis olsa da, tani olarak vurgulanmasi faydali
goriinmektedir. Bu lezyon, safra yollarinin benign dar-
liklarinin olagan disi bir nedeni olup, tanida zorluklara
neden olabilir. Sonug¢ olarak daha 6nce kolesistektomi
gecirmis sarilik hastalarinin ayirici tanisinda travma-
tik bir néroma olasiligi her zaman disindlmelidir.
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Oz

Pulmoner aspergilloma (micetoma) genellikle dnceki
tuberkiloz, fibrotik sarkoidoz veya interstisyel akciger
hastaliklari dahil fibrokaviter hastaliklar nedeniyle ge-
lisen kistik ve kaviter lezyonlara kolonize olan Asper-
gillus turlerine bagh gelisen saprofitik bir fungal en-
feksiyondur. idiyopatik pulmoner fibrozis (iPF), nadir,
kronik ilerleyici fibrotik akciger hastaligidir ve olagan
interstisyel pndmoni histolojisi ile karakterizedir. Di-
yabetik ve agir sigara icicisi olan 69 yasindaki erkek
hasta kuru 6ksurik, nefes darligi, ates ve kilo kaybi
sikayetleri ile klinigimize basvurdu. Pulmoner asper-
gilloma ve IPF birlikteligi tanisi yuksek ¢ozinirlukli
bilgisayarli tomografi bulgularina gére kondu. Burada,
IPF zemininde Aspergillus enfeksiyonu gelismesi ile
ilgili olan bu nadir olguyu literatir esliginde sunmak
istedik.

Anahtar Kelimeler: Aspergilloma, idiyopatik pulmo-
ner fibrozis, Fungus topu, Kavite

Introduction

The form in pulmonary involvement of aspergillus
infection depends on the hosts' immune status and
the local lung structure. Pulmonary Aspergillus infec-
tions are usually classified as pulmonary aspergillo-

Abstract

Pulmonary aspergilloma (mycetoma) usually is a
saprophytic fungal infection due to aspergillus species
which is colonized and grows into pre-existing cystic/
cavitary lesions resulting from pulmonary tuberculosis
or fibrotic sarcoidosis, or other fibro-cavitary disea-
ses including interstitial lung diseases. Idiopathic pul-
monary fibrosis (IPF) is a rare, chronic, progressive
fibrotic lung disease, characterized by the histological
pattern of usual interstitial pneumonia. Heavy smoker,
diabetic, a 69-year-old male patient was admitted to
our clinic with complaints of dry cough, fever, dyspnea
on exertion and weight loss. The diagnosis was made
as coexisting of pulmonary aspergilloma and IPF ac-
cording to findings on HRCT. Hereby, we wanted to
present this rare case regarding of coexisting of the
development of Aspergillus infection and idiopathic
pulmonary fibrosis in the light of the literature.

Keywords: Aspergilloma, Cavity, Fungus ball, Idio-
pathic pulmonary fibrosis

ma, allergic bronchopulmonary aspergillosis (ABPA),
chronic necrotizing pulmonary aspergillosis (CNPA),
and invasive aspergillosis [1]. Endobronchial asper-
gilloma, the other unusual form, is characterized by
the growth of the Aspergillus species into the bronchi-
al lumen with or without a parenchymal lesion and/or
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cavity and sometimes may be associated with CNPA
or ABPA [2,3].

Pulmonary aspergilloma (mycetoma) (fungus ball) is
a saprophytic fungal infection due to aspergillus spe-
cies that are colonized and grows into pre-existing
cystic/cavitary lesions or enlarged airways. Although it
frequently develops in a preexisting lung cavity result-
ing from pulmonary tuberculosis or fibrotic sarcoido-
sis, it has been reported in a variety of other fibro-cav-
itary diseases such as bronchiectasis, lung abscess,
echinococcal cyst, granulomatous polyangiitis, tum-
ors, and interstitial lung diseases including idiopathic
pulmonary fibrosis (IPF) [1,4-7].

IPF is a chronic, irreversible and progressive fibrotic
lung disease with unknown etiology, characterized by
the histological pattern of usual interstitial pneumo-
nia.[8] The worldwide incidence is 10.7/100.000 per-
son-years for men and 7.4/100.000 person-years for
women. Its prevalence is estimated to be 20/100,000
persons for males and 13/100,000 persons for fe-
males.[9] IPF has a poor prognosis with median sur-
vival times of between 2-5 years.[9]

To the best of our knowledge, only one case has been
reported about the coexistence of idiopathic pulmo-
nary fibrosis and aspergilloma [1]. This rare coexist-
ence is presented here as the second time.

Case Report

A 69-year-old male patient was admitted to our clinic
with complaints of dry cough, fever, dyspnea on exer-

Coexistence of Aspergilloma and IPF

tion, and weight loss for 9 months. He had a diagnosis
of diabetes mellitus and hyperthyroidism. He had no
history of past pulmonary tuberculosis or known ac-
tive contact, no exposure to environmental pollutants/
dust, no gastroesophageal reflux disease, but smoked
150 packed-year cigarettes. He also had an operation
(right thoracotomy+wedge resection) from the right
lower lobe due to pulmonary aspergilloma three years
ago, but no clue for pulmonary interstitial fibrosis on
the pathology report. After the operation, he received
Voriconazole treatment for one year. On admission,
his general condition was good, conscious, and coop-
erative. His blood pressure was 100/60 mmHg, heart
rate was 86/min, and respiratory rate was 14/min.
On auscultation, Velcro rales were heard on the pos-
terobasal lung fields bilaterally. All the other systemic
examinations were normal, including no finger club-
bing. In laboratory, Hb: 12,8 g/dl, WBC:7000/mm3,
Hct: 39%, ESR: 8mm/h, C-reactive protein: 23mg/L,
and routine biochemical analysis were in normal lim-
its, including thyroid function tests. Urine analyses
were also normal. Acid-fast bacilli smears and cul-
tures of the sputum were also found negative for tu-
berculosis. His oxygen saturation (Sat O2) was 91% at
rest. He failed to complete the 6-minute walking test,
walked only 97 meters, and was desaturated (79%).
His arterial blood gas analysis showed pH: 7.47, pO2:
80.2 mmHg, pCO2: 32.7 mmHg, HCO3: 23.5 mmol
on the room air. Pulmonary function tests revealed a
moderate restrictive pulmonary dysfunction. He was
unable to comply with the diffusion capacity for the
carbon monoxide (DLCO) test. Chest X-ray revealed
increased peripheral reticular densities bilaterally, and
a cavitary lesion at the right upper zone (figure 1).

Figure 1

Postero-anterior Chest X-ray of the patient.

Chest X-ray of the patient showing a suspected cavitary le-
sion and diffuse bilaterally reticular shadowing and evident
volume loss.
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Figure 2

High-Resolution Computerized Tomography

sections of the patient.

HRCT sections showing a fungus ball within a cavitary le-
sion at the right upper lobe, and tractional bronchiectasis,
interlobar/interlobular septal thickening and honeycombing
images at the other lung areas bilaterally.



Thorax CT showed increased subpleural interlobular/
interlobar septal thickening, tractional bronchiecta-
sis, and honeycombs in lower lobes and also a cavity
(22x30mm) with a fungal ball in the right upper lobe
(figure 2). Echocardiography showed no evidence for
pulmonary hypertension. Evaluation with a fiberoptic
bronchoscopy revealed a normal appearance of the
tracheobronchial tree, inconclusive bronchoalveolar
lavage (BAL), and no microbiologic proofs for pulmo-
nary tuberculosis or aspergillosis. Anti-nuclear anti-
bodies, anti-dsDNA, rheumatoid factor, anti-neutro-
phil cytoplasmic antibodies, and other rheumatologic
tests were negative. The specific IgE value for the as-
pergillus fumigatus was 0.33kUL (0-0.35). Since the
patient did not accept any diagnostic or therapeutic
surgical intervention, both the Voriconazole and the
Pirfenidone treatments were started. For symptomatic
purposes, long-acting B2 agonist and anticholinergic
inhaler treatments besides long-term oxygen therapy
were also given.

Discussion

Pulmonary aspergillosis may occur in different ways
depending on the underlying lung structure and host
immune status.[10] Aspergilloma is a fungal ball con-
sisting of dead and living mycelial elements, fungal
fibrin, amorphous debris, mucus, inflammatory cells,
and degenerating blood and epithelial elements. Most
aspergillomas are caused by A. fumigatus, but rarely
by A. niger especially in diabetics and/or active tuber-
culosis.

In immunocompetent patients, the colonization of
aspergillus species to the bronchial lumen requires
structural changes that induce airflow stasis. In our
case, he had no history of pulmonary tuberculosis, but
his chest X-ray and HRCT showed destructive, fibrot-
ic changes of the parenchyma that resulted in airway
narrowing/enlarging and obstruction.

The diagnosis of aspergilloma depends on clinical,
radiological, and serological/microbiological pieces
of evidence. The most common symptoms of the dis-
ease are cough, sputum, and hemoptysis, although
a patient with aspergilloma can remain asymptomatic
for years. Massive/fatal hemoptysis is the commonest
indication for surgery. The important clue in the diag-
nosis of aspergilloma is its unique image on radiology.
Fungal ball movement within the cavity can often be
shown radiologically with the change of body position
if the ball does not fill the entire cavity.[11] The pres-
ence of air-crescent signs in HRCT findings suggests
a high incidence of aspergilloma. In our case, a fun-
gus ball inside a cavity, very suggestive for aspergillo-
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ma, was detected on the HRCT scan. But sometimes,
aspergilloma may mimic or coexist with a lung tumor.
[12] Pulmonary aspergilloma inside of a lung cavity
can be visualized by bronchoscopy in some cases of
endobronchial aspergilloma.[2] In our case, broncho-
scopic examination showed that the tracheobronchial
tree was normal, and BAL culture was negative for
aspergilloma, although it may be positive in more than
half of patients. Precipitating antibodies to Aspergillus
antigens are present in the sera of >95% of patients
with aspergilloma.[1] Other diagnostic procedures
such as transthoracic fine-needle aspiration or sur-
gical removal of the lesion may be considered with
keeping the potential risks in mind, as we did in our
case.

CT has a central role both in detecting early changes
and smaller lesions of aspergillomas and making de-
finitive/probable IPF diagnoses without the need for a
lung biopsy. In the early stages, CT may depict the
initial fungal fronds arising from the cavity wall, which
subsequently detaches and coalesce to form the clas-
sic intracavitary mass with an adjacent air crescent.
[13]

In pulmonary aspergilloma, the most common and
the most effective treatment is surgical resection,
which is usually reserved for patients who have mas-
sive hemoptysis with favorable pulmonary reserve.
Voriconazole has limited therapeutic effects on this
type of aspergillus infection. In our case, chronic
symptoms related to IPF were controlled with pirfeni-
done, but radiological dimensions of the cavity and
the fungus ball remained stable after four months of
therapy with Voriconazole.

In immunocompetent patients, aspergilloma may de-
velop within the preexisting honeycomb structures
and traction bronchiectasis due to excessive fibrotic
processes which are generally seen on the chronic
basis of IPF which is actually not a cavitary disease.
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Oz

Yapay zeka (YZ) insan zekanin gerektirdigi yetilere
sahip bir bilgisayar bilimi ve muhendisligi alanidir.
YZ'nin énemli kullanim alanlarindan birini ise saghk
sektoru olusturur. Hasta kayitlarindan ¢ok fazla veriyi
analiz ederek hizli tani ve tedaviye, cerrahiden ilag
Uretimine ve noérobilime hava kirliligi epidemiyolojisi,
yasl bakimi ve izlenmesi gibi toplum saghgini gelis-
tirme alanlarindan; intihara meyil dusunceli risk altin-
daki bireylerin izlemi gibi ¢ok genis bir alanda kullanim
olanagdi sunmaktadir. YZ akilli uygulamalariyla saghk
profesyonellerinin egitim stireclerinde hasta Gizerinde
yapilan ilk yardim, resusitasyon gibi uygulamalar artik
daha yogun olarak yapilmaya baslanmistir. Bu uygu-
lamalarla egitimin giclendiriimesi saglik egitimlerinde
hasta takip ve bakim hizmetleriegitiminde YZ uygu-
lamalariyla 6grencilere daha fazla uygulama imkani
saglamaktadir. Sanal hastalarin tansiyon, nabiz, ates
gibi vital bulgu takipleri, sanal damar yolu agma, kan
almi gibi uygulamalari saglik profesyoneli egitimlerin-
de sik kullanilan yontemler olmaya baslamistir. Sag-
lik profesyonellerinin egitiminde hastalarin olasi zarar
gorebilme surecleri bu sayede en aza indiriimeye ca-
lisiimaktadir.

Anahtar Kelimeler: Egitim, Saglhk Egitimi, Yapay
zeka.

Abstract

Artificial intelligence (Al) is a field of computer science
and engineering with abilities required by human in-
telligence. One of the most important usage areas of
Al is the health sector. From the areas of public health
promotion such as air pollution epidemiology, elderly
care and monitoring to rapid diagnosis and treatment,
from surgery to drug production and neuroscience by
analyzing a lot of data from patient records; It offers
a wide range of usage opportunities such as monitor-
ing individuals at risk with suicidal tendencies. With
Al smart applications, practices such as first aid and
resuscitation on patients in the training processes of
health professionals have started to be applied more
intensively. Strengthening education with these prac-
tices provides students with more application oppor-
tunities with Al applications in patient follow-up and
care services education in health education. Vital
signs such as blood pressure, pulse, fever monitoring
of virtual patients, virtual vascular access, and blood
drawing have become common methods in health-
care professional training. In the training of health
professionals, the processes of possible harm to the
patients are thus tried to be minimized.

Keywords: Education, Health Education, Artificial in-
telligence.
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Introduction

It is thought that the most important feature that dis-
tinguishes humans from other beings is intelligence.
Intelligence has been defined by scientists in differ-
ent ways. Atrtificial intelligence is a field of computer
science defined as the ability of a machine to imitate
behaviors that require human intelligence (1,2,3)

The history of artificial intelligence (Al); how human
thought came to being, the idea of "Can objects also
think like humans?", how to write the algorithm of
thought, dates back the documents of Aristotle, who
lived between 384 BC and 322 BC. (4,5).

In the 1950s, Alan Mathison Turing was the first to
come up with the idea of artificial intelligence. With the
rapid increase of knowledge in the field of health, Al
started to be used in the 1970s (6,7,8).

The science that focuses on creating machines that
can perform tasks that normally requires human in-
telligence such as visual perception, speech recogni-
tion, decision making and translating between laguag-
es and that contributes to the theory and development
of computer systems is called Al. (9).

Today, Al content is encountered in almost every field.
Day after day Al; becomes applications with decreas-
ing costs and increasing performance. The methods
used in programs applied in basic education should
meet the need for lifelong learning and should re-
spond to professional and current needs (10,11).

Health professionals constitute one of the largest oc-
cupational groups in the world. They operate in all ar-
eas including administration, clinical, policy, research
and education (12). In order to create a safe health
system, it is necessary to provide the basic conditions
such as a good consultancy service in the education
of health professionals in order to create an account-
able, skilled and knowledgeable workforce with the
right equipment. In order to prepare an accountable,
skilled and knowledgeable workforce, education and
training are very important. The scope and adequa-
cy of education and training provided to healthcare
professionals is one of the most important issues af-
fecting patient safety. Therefore, practices used in the
education of health professionals should be compat-
ible with current practices in health services. For this
reason, Al is a particularly critical issue for healthcare
professionals and educators (13).

Technology enables individuals to receive continuous
education in an intense working tempo (14). Every
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new technology goes through a period of intense rep-
utation and expectation growth, when it fails to meet
expectations, it experiences a sudden decline, then a
slower growth is experienced as technology develops
and is integrated into our lives. The relationship of Al
with learning, especially deep learning, is at the top
today (15).

In this study, it is aimed to compile up-to-date informa-
tion on Al practices in healthcare professional training.

Place Of Al Applications In Healthcare
Professional Training

Whether students, teachers, parents and administra-
tors accept Al in education or not, it is now part of
education and training. Intelligent, adaptive or person-
alized learning systems are increasingly being used
as a learning tool in schools and universities around
the world, collecting and analyzing student data and
significantly influencing the lives of students and
educators.

While many people assume that Al means teaching
students in education by robot teachers, the truth is
simpler. However, when considered in the long term, it
is an undeniable fact that a person can access all the
information about his / her field of interest and profes-
sion with simple Al techniques without spending much
time for education (15).

Watters says that when we remove attention, care,
and human relations from education, we do not know
what will happen in the future. When the whole educa-
tional process turns into machines - "smart education
systems", "adaptive learning systems" or many tech-
nologies that we cannot imagine now, we must also

consider the dangers we cannot foresee.

Some scientists and Stephen Hawking argues Al will
also be able to destroy the world (16). Although Al
does not directly produce such a result, it can only lay
the groundwork for developments that may cause the
potential to destroy the world, as with all scientific de-
velopments. There have also been experts who said
that using wrong or insufficient data is dangerous in
Machine Learning (17).

Al Application Areas

Al takes part in human life from internet search en-
gines to home appliances, from smart phone applica-
tions to public transportation. These algorithms and
software are clear examples of Al becoming a part
of daily life (18,19). Siri, Tiktok, Instagram, Snapchat,
Spotify, translation and voice applications we use on
our phones are examples we can give to applications



that use Al. Some schools also use Al to shape stu-
dents' academic careers. Higher education is also one
of the areas affected by Al applications (20,21). With
the digital revolution experienced today, the adoption
and active use of artificial intelligence in education and
training has been developing rapidly in recent years. It
is seen that scientists investigate the usage areas of
Al in higher education and show interest in this field
(18,22,24,25,26). In the coming years, universities
will need new academic departments and staff who
can adapt to new jobs. For this reason, universities
will have to plan their careers in order to prepare their
students for the professional field and they will have to
adapt to the conditions imposed by Al (27,28).

Examples Of Al Applications In Healthcare
Professional Training

During the Covid-19 pandemic, serious changes were
also experienced especially in the training of health-
care professionals. The disruption of face-to-face ed-
ucation processes, distance education in education
systems have also led to an increase in Al applica-
tions. Especially, medical congresses, which have an
important place in the education of health profession-
als, have started to be held online, and more Al ap-
plication methods have started to be used in courses
(42).

Practices such as first aid and resuscitation on pa-
tients in the practical training processes applied by
the senior medical faculty students are now more
intensely implemented with Al smart applications. In
this way, it is tried to minimize the possible harm given
to patients that may arise from education (29).
Nursing students now have the opportunity to prac-
tice more with Al applications in the process of learn-
ing patient follow-up and care services based on the
principle of strengthening theoretical knowledge with
practical application, which is one of the most import-
ant elements of nursing education. Developing prac-
tice with vital signs monitoring such as blood pres-
sure, pulse, fever of virtual patients, virtual vascular
access, and robotic procedures such as blood draw-
ing have become more common methods in nursing
education (30).

Positive Aspects Of Al Applications In Healthcare
Professional Training

Al is widely used day by day in the field of health as in
many other fields. Al in health; offers a wide range of
use from community health promotion areas such as
air pollution epidemiology, water microbe detection,
and aged care and monitoring; to monitoring individ-
uals at risk with suicidal tendencies. Early diagnosis,
diagnosis, decision-making, treatment, research, ed-
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ucation, and preserving and maintaining health are
examples of these health areas (31). To make the
correct diagnosis and early detection in most cancer
screening is still in use. In addition, software (IBM
Watson for Health application, Google's Deep Mind
Health application) has been developed that review
and collect a large number of health data and much
more medical information such as all medical journal,
symptom, treatment and response, case study in the
world. On the other hand, Al can help clinicians adopt
a more comprehensive approach to disease manage-
ment and increase patient compliance by providing
better coordination. It is used in laboratory proce-
dures, physical therapy and rehabilitation, which has
become widespread in recent years. It is thought that
Al has started a new era in research and education
in particular. Pharmaceutical development industry,
which goes through many stages and long processes;
follows new developments and gains great potentials
at lower costs by facilitating the transaction processes
with artificial intelligence (32).

It is only possible with artificial intelligence to rapidly
analyze increasing data in healthcare services with
analytical methods. Artificial intelligence can assist
nurses in clinical decision making (33). Thanks to ar-
tificial intelligence systems, treatment and diagnos-
tic errors in clinical applications are also minimized
(33,34,35). There is a robot revolution that makes
nursing practices more efficient and safer, and these
robots are already helping healthcare professionals in
hospitals (36).

Artificial intelligence applications created to be bene-
ficial to people have many benefits for both patients
and healthcare professionals. Besides these benefits,
it also contains serious ethical concerns regarding its
use in medicine. The question of who will take respon-
sibility for the error of artificial intelligence is a matter
of discussion (23).

In the report entitled “The cycle of emerging tech-
nologies” published in 2013, it was argued that hu-
man-computer teams working together are the most
promising for the future (37).

There are also obstacles that make it difficult for peo-
ple to work along with machines. It may be difficult to
implement the developing fast technology in real life
(23).

In addition, there are some concerns about the results
obtained from the studies. For example, some con-
cerns have been expressed in the detection of skin
cancer. Some lesions are invisible to the eye and re-
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quire more extensive examination. It has been stated
that Artificial Intelligence should be used as a support
tool (38). In another example, when machines know
whether patients in a coma can wake up or not, it has
been seen that people cannot fully trust them and wait
for their patients to wake up. And the team develop-
ing the machine, considering the results that artificial
intelligence also made mistakes, emphasized that
the whole decision should not be left to artificial in-
telligence, but it should only help doctors and patient
relatives to make better decisions (39).

Artificial Intelligence In The Future

Artificial Intelligence is expected to help physicians to
gain insight in the future and to provide patient-specif-
ic primary care by analyzing the patient's conditions,
genetic structure and social conditions. An Artificial
Intelligence tool developed for diabetic retinopathy,
which is one of the annual controls of Diabetes Mel-
litus patients, will be very useful for the patient and
primary care family physician (40).

Despite the advancing technology, the time to use Ar-
tificial Intelligence instead of robotic doctors seems
too far. Artificial intelligence, which is thought to be
incapable of clinical reasoning and high-level deci-
sion-making, is seen as a tool to assist physicians
in their technologically simple and routine tasks (40,
41).

Conclusion And Suggestions

Health professional trainers demand that training be
fast, cheap and efficient. They want the system to be
measurable, manageable and efficient, thus increas-
ingly mechanized, that is to be digitalized, but they do
not want Al technology to replace them. To modernize
traditional health education, a new "health education
reform" is needed, combining health education sci-
ence and technology.

Especially in the education of health professionals,
where the importance of human feelings in health
care is emphasized; Al applications cannot replace
the trainer. The health education reform integrating to
education atechnology that organizes information re-
taining methods by focusing on health professionals’
individual differences, the learning process, and albeit
being organized simply for the trainer and the student
to adapt almost automatically to the features of the
learning process, individual differences that are diffi-
cult to teach, will be done wonderfully. There will be
many labor-saving programs and devices, and even
machines, not to mechanize but ease education both
for the teachers and students.
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Oz

Akciger hastaliklari, Gilkelerin saglk ve sosyal sistem-
lerine buyk bir yik getirmektedir. Bu hastaliklar mor-
bidite ve mortalitenin en yaygin nedenleri arasinda
yer almaktadir. Kronik solunumsal hastaliklar diinya
¢apinda 6lum nedeni olarak dclincl sirada yer al-
maktadir. Kronik akciger hastaligi olan kisilerde; fonk-
siyonel kapasiteyi sinirlayan nefes darligi, egzersiz
toleransi disukligu, saghkla ilgili yasam kalitesinde
bozulma, tekrarl hastanede yatis ihtiyaci, anksiyete
ve depresyon prevalansinda artma gorulir. Kronik
akciger hastaliklarinin olumsuz sosyal ve ekonomik
etkileri bireyler, aileler ve toplumlar tarafindan blyuk
oranda hissedilmektedir ve gelecekte de bu etkilerin
onemli 6l¢tide artacagi tahmin edilmektedir. Pulmoner
rehabilitasyon, fonksiyonel kapasite, semptomlar ve
yasam kalitesi Uzerinde klinik olarak 6nemli kazanim-
lar elde etmek icin kanitlanmis ve etkili bir stratejidir.
Pulmoner rehabilitasyon, bireysel olarak uyarlanmis
egzersiz programi, hastalia 6zgi egitim ve 6zydne-
tim becerilerini icermelidir. Pulmoner rehabilitasyo-
nun yararina yonelik kanitlar bulunmasina ragmen,
¢ok az sayida insan rehabilitasyon programina dahil
olabilmektedir. Telerehabilitasyon gibi yeni pulmoner
rehabilitasyon uygulama stratejileriyle, kronik akciger
hastaligi olan kisiler icin merkez tabanli programlara
katillim engelleri azaltilirken, hizmetlere uygun ve esit
erisim saglanir. Telerehabilitasyon modelleri egzersiz
egitimine ek olarak, 6z-yénetim egitimi, hastalik yéne-
timi ile ilgili egitim, hasta degerlendirmesi, hedef belir-
leme, fizyolojik sinyallerin izlenmesi ve akran destegi
gibi pulmoner rehabilitasyonun diger bilesenlerini de

icerebilir. Akciger hastaligi olan kisilerde telerehabili-
tasyon, daha fazla insanin pulmoner rehabilitasyonun
faydalarini deneyimlemesine olanak tanimaktadir.
Daha biyik katilim saglayabilmek icin telerehabili-
tasyon modellerinde surddrilebilir fonlarin dikkate
alinmasi gerekmektedir. Bu derleme, pulmoner has-
taliklarin tedavisinde telerehabilitasyonun 6nemi ve
etkinligini ilgili literattr 1siginda incelemeyi hedefle-
mektedir.

Anahtar Kelimeler: Akciger, Pulmoner hastaliklar,
Pulmoner rehabilitasyon, Telerehabilitasyon

Abstract

Lung diseases bring a huge burden on the health
and social systems of countries. These diseases are
the most common causes of morbidity and mortality.
Chronic respiratory diseases take third place as the
cause of death worldwide. People with chronic lung
disease have dyspnea limiting the functional capac-
ity, lower exercise tolerance, decrease in health-re-
lated quality of life, need for repeated hospitaliza-
tion, higher prevalence of anxiety, and depression.
The negative social and economic effects of chronic
lung diseases are felt to a large extent by individuals,
families, and communities, and these effects are ex-
pected to increase significantly in the future. Pulmo-
nary rehabilitation is a proven and effective strategy
to achieve clinically significant gains on functional
capacity, symptoms and quality of life. Pulmonary
rehabilitation should include an individually adapt-
ed exercise program, disease-specific training, and
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self-management skills. Although there is evidence
for the benefit of pulmonary rehabilitation, very few
people can be included in the rehabilitation program.
With new pulmonary rehabilitation implementation
strategies such as telerehabilitation, barriers to par-
ticipation in center-based programs are reduced for
people with chronic lung disease, while appropriate
and equal access to services is provided. In addition
to exercise training, telerehabilitation models may in-
clude other components of pulmonary rehabilitation,
such as self-management training, disease man-
agement training, patient assessment, goal setting,

Giris

Kronik solunumsal hastaliklar dinya capinda 6lim
nedeni olarak U¢uncu sirada yer almaktadir ve yasam
kalitesindeki azalma nedeniyle insan dmrindn aktif ve
Uretken bolimindn yaklasik %10 azalmasina neden
olmaktadir (1). Onlenebilir kronik solunum yolu hasta-
liklarinin tahmini prevalansi diinya genelinde 800 mil-
yon kigiyi asarken (2), her yil kronik solunumsal has-
talia bagh dort milyon prematire 6lim vakasi tespit
edilmektedir (3). Kronik akciger hastaliklari, genellikle
sigara dumani, hava kirliligi veya mesleki tehlikeler
gibi zararli cevresel uyaranlara tekrarli maruz kalma-
nin bir sonucu olarak gelisir. Diger olasi nedenler ara-
sinda immunolojik bozukluklar, iatrojenik tepkiler, ge-
netik faktorler, cocukluk déneminde tekrarlayan ciddi
solunum yolu enfeksiyonlari ve diistik sosyoekonomik
durum sayilabilir (4). Kronik akciger hastaligi olan ki-
silerde; fonksiyonel kapasiteyi sinirlayan nefes darli-
g1, egzersiz toleransi dasukligi, saghkla ilgili yasam
kalitesinde bozulma, tekrarli hastanede yatis ihtiyacl,
anksiyete ve depresyon prevalansinda artma gorulur
(5). Kronik akciger hastaliklarinin olumsuz sosyal ve
ekonomik etkileri bireyler, aileler ve toplumlar tarafin-
dan blyuk oranda hissedilmektedir ve gelecekte de
bu etkilerin dnemli 6l¢lide artacagi tahmin edilmekte-
dir (2).

Pulmoner rehabilitasyon, cesitli kronik akciger has-
taliklarinda egzersiz ve fonksiyonel kapasite, semp-
tomlar ve yasam kalitesi Gizerinde Klinik olarak dnemli
kazanimlar elde etmek icin kanitlanmis ve etkili bir
stratejidir. Pulmoner rehabilitasyon, genel saglik hiz-
meti kullaniminin yani sira akciger hastaliklarinda
akut alevlenme nedeniyle hastanede kalma siresini
de azaltir, bu sebeple kronik akciger hastahgi ile mui-
cadelede onerilen bir tedavi stratejisidir. Tedavi; egi-
tim ve davranis degisikligi ile beraber egzersizi icer-
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monitoring of physiological signals, and peer support.
Telerehabilitation allows more people to experience
the benefits of pulmonary rehabilitation in people with
lung disease to achieve greater participation, sustain-
able funds should be taken into consideration in tel-
erehabilitation models. This review aims to examine
the importance and effectiveness of telerehabilitation
in the treatment of pulmonary diseases in the light of
the relevant literature.

Keywords: Lung, Pulmonary diseases, Pulmonary
rehabilitation, Telerehabilitation

mektedir ve bireyin fizyolojik ve psikolojik durumunu
iyilestirmeyi amaglamaktadir. Pulmoner rehabilitas-
yonun egzersiz bileseni; aerobik egzersizler, kuvvet-
lendirme ve fleksibiliteyi igerir. Endurans egitimi, fonk-
siyonel egzersiz kapasitesinin rehabilitasyon dncesi
degerlendirmesine dayanarak kisisellestirilen 30 da-
kikalik aerobik (genellikle yiriime ve bisikletin kombi-
nasyonu) egzersiz programindan olusur (6). Ust ve alt
ekstremiteler icin kuvvetlendirme egzersizleri, 1 mak-
simum tekrarin % 60-% 70'inde 8-12 tekrarla 1-3 set
yapilmalidir. Yetiskinlerin kuvvet artisi saglayabilme-
leri igin haftada 2 ya da 3 glin kuvvetlendirme egzer-
sizleri yapmalari onerilmektedir (7). Esneklik egitimi
pek cok egzersizin bir pargasi olmasina ragmen pul-
moner rehabilitasyonda yaygin olarak kullanilir. Tora-
sik mobilite ve postirde ki gelismeler, kronik akciger
hastaligi olan kisilerde vital kapasiteyi artirabilir. Eg-
zersiz kapasitesini artirmak ve dispneyi azaltmak igin
inspiratuar kaslari zayif olan kisilerde inspiratuar kas
egitimi verilmelidir (6). Solunum hizini yavaslatmaya
odaklanan teknikler de, dinamik hiperinflasyonu ve
dispneyi azaltmada faydal olabilir (8). Rehabilitasyon
dénemi boyunca egzersizlerin devamhhgi optimal ka-
zanimlar elde edebilmek igin ¢ok 6nemlidir. Pulmoner
rehabilitasyon programi; bireysel olarak uyarlanmis
egzersiz programi, hastaliga 6zgi egitim ve 6zydne-
tim becerilerini icermelidir (6).

Pulmoner rehabilitasyonun yararina yénelik ilgi uyan-
diran kanitlar bulunmasina ragmen, sadece cok k-
¢cUk bir insan yiizdesi rehabilitasyon programina da-
hil olabilmektedir (9). Pulmoner rehabilitasyona dabhil
edilen kisilerin %8-%50'si katilmazken baslayanlarin
%10-%32'si de programi tamamlamamaktadir (10).
Hem hastanede hem de toplumda pulmoner rehabi-
litasyon programlarina katilim; yolculuk, hasta nakli,
engellilik ve program personelinin yetersizligi gibi se-
beplerle siirekli sekteye ugramaktadir (10, 11). Bu tar



engeller kirsal ve yoresel yerlerde yasayan hastalarin
tedavi programlarina erisememe riskini artirmaktadir
(12). Bu tlr engeller sebebiyle, kronik akciger hasta-
g1 olan kisilerde hem rehabilitasyona erisim esitligini
saglayabilmek hem de hastayla ilgili sonuglari iyiles-
tirebilmek icin geleneksel merkez tabanli pulmoner
rehabilitasyon programlarina ek alternatif modellerin
gelistiriimesi gerektigi ortaya ¢ikmistir (13). Telereha-
bilitasyon gibi yeni pulmoner rehabilitasyon uygulama
stratejileri ile kronik akciger hastaligi olan insanlar igin
merkez tabanli programlara katiima ile ilgili engeller
azalirken, hizmetlere uygun ve esit erisim kolaylgi
saglanmistir (14).

Telesaglik, insanlarin hizmetlere erisimindeki en-
gellerin Ustesinden gelmek icin cesitli teknoloji yon-
temlerini kullanmaya dayall bir saglik hizmeti sunma
sistemidir. Pulmoner telerehabilitasyon, telekomuni-
kasyon ve video konferans teknolojileri yoluyla pul-
moner rehabilitasyon hizmetlerinin sunulmasi olarak
tanimlanmaktadir. Ev ici video konferans, merkezden
uyduya video konferans, cep telefonu tabanl egzer-
siz programi, video konferans ve telefon desteginin
bir arada kullaniimasi ve internet tabanli kendi kendi-
ni izleme gibi cesitli pulmoner rehabilitasyon model-
leri bulunmaktadir. Telerehabilitasyon, cografi veya
sosyal olarak izole olan bireyler, tam zamanli ¢alisan
hastalar veya hastaligin ciddiyeti veya komorbiditeler
nedeniyle seyahat etmekte zorlananlar icin saglk hiz-
metlerine daha fazla erisim imkani sunabilir. Nitekim
pulmoner rehabilitasyona katilan Kronik Obstriktif Ak-
ciger Hastahgi (KOAH) olan kisilerin bir kisminin tele-
rehabilitasyon hizmetlerini kullandigini gésteren bazi
kanitlarda mevcuttur (14). Telerehabilitasyon model-
leri egzersiz egitimine ek olarak, 6z-ydnetim egitimi,
hastalik yonetimi ile ilgili egitim, hasta degerlendirme-
si, hedef belirleme, fizyolojik sinyallerin izlenmesi ve
akran destegi gibi pulmoner rehabilitasyonun diger bi-
lesenlerini de i¢erebilir (15). Pulmoner rehabilitasyona
yonelik telerehabilitasyon modelleri, akciger hastaligi
olan tim hastalar i¢in hizmet alimini ve erisilebilirli-
gi olumlu ydnde etkileme potansiyeline sahiptir (1).
Bu konuda yapilan randomize kontrollti ¢calismalarin
(RKQ) sayisi giderek artmaktadir ve sonuclar tele-
rehabilitasyonun akciger hastaliklarindaki etkinligini
desteklemektedir (15). Yapilan 6n calismalar, cesitli
program modellerini kullanarak KOAH'ta telerehabili-
tasyon kullanimini tanimlamistir. Bu galismalar, KO-
AH'ta telerehabilitasyonun givenli oldugunu ve olum-
suz bir olay bildirilmedigini gdstermektedir (1).

Kronik akciger hastaligi olan kisilerde ¢ok sayida tele-
rehabilitasyon modeli test edilmekte olup, bu modeller
genel olarak merkez tabanl telerehabilitasyon, ev ta-
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banl telerehabilitasyon ve internet tabanl telerehabi-
litasyon seklinde siniflandirilabilir (15).

Merkez Tabanl Telerehabilitasyon

Uzak bir bolgedeki pulmoner rehabilitasyon uygulan-
masini desteklemek i¢in daha buytk/uzman bir mer-
kezden bir veya daha fazla sayida kicik merkeze
baglanmay ifade eder. Kanadali bir model, merkez-
den uzak bolgelerdeki yerel saglk uzmanlarina etkin
egzersiz egitimi vermek ve multidisipliner bir egitim
programi sunmak icin video konferansi kullanmakta-
dir. 400'den fazla KOAH'lI hastay! iceren randomize
olmayan bir klinik ¢alismada, telerehabilitasyon uy-
gulamasinin, standart bir merkez tabanli programa
kiyasla egzersiz kapasitesi ve yasam kalitesinde es-
deger gelismeler gosterdigi bildirilmistir (16).

Ev Tabanli Telerehabilitasyon

Hastalara kendi evlerinde uygulanan ve genellikle
gergcek zamanh video konferans gibi telekomiinikas-
yon teknolojilerinin kullanildigi denetimli rehabilitas-
yon yodntemidir. Video konferans kullanilarak dene-
timli egzersiz egitiminin uygulandigi RKC'de hastalar
alt ekstremite bisiklet ergometresi, yurtyls egitimi
ve kuvvetlendirme egzersizleri uygulamis ve yasam
kalitesinde beklenenden daha dusuk yararlar elde
edilmesine ragmen egzersiz kapasitesi ve 0z yeter-
lilikte normal bakima kiyasla dnemli kazanimlar elde
edilmistir (17). Ev tabanl telerehabilitasyon hastane
tabanh bir programdan daha etkili olmamasina rag-
men (18) pulmoner rehabilitasyonun tamamlanmasini
takiben bir bakim stratejisi olarak faydali olabilir (19).

internet Tabanh Telerehabilitasyon

Cep telefonu ve internet uygulamalari pulmoner reha-
bilitasyonun istenilen herhangi bir yerde yapilmasina
olanak tanimaktadir. Farkh platformlarin kullanildi-
g1 son iki RKC, cevrimici pulmoner rehabilitasyonun
KOAH'lI kigilerde merkez tabanl pulmoner rehabili-
tasyon programina benzer yararlar sagladigini bildir-
mistir (20, 21). Her iki calismada da katihmcilar inter-
net kullanmasini bilmektedir. Bir ¢alismada ¢evrimigi
egzersiz ve egitim videolar (20), digerinde cevrimici
calisma kitabi kullaniimistir (21).

Akciger Hastaliklarinda

Telerehabilitasyonla ilgili Kanitlar
Telerehabilitasyonun yararlarini ve etkisini ortaya koy-
mak igin 6zellikle KOAH’la ilgili gok sayida kanit ortaya
konmustur (17, 22-26). Yakin zamanlardaki ¢alisma-
lar telerehabilitasyonun uygulanabilir ve givenilir ol-
dugunu ve dispnenin azaltilmasi, fonksiyonel kapasi-
tenin gelistiriimesi, morbiditenin azaltiimasi ve yasam
kalitesinin artirlmasinda kurumsal temelli rehabili-
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tasyona benzer faydalar sagladigini dogrulamaktadir
(17, 24, 27, 28). Telerehabilitasyonun en biyuk yarart;
fonksiyonel kapasiteyi gelistirmesi, maliyetin disme-
si, bakici stresinin azalmasi ve fiziksel aktivite veya
egzersiz programina daha fazla uyum goésterilmesidir.
Ayrica, kolaylik ve uyumlulugun iyi olmasi guvenlik
kaygisinin azalmasini saglar. Bazi arastirmacilara
gore telerehabilitasyon; dispne, yorgunluk, yirime
mesafesi, akciger fonksiyonu, alevlenme zamaninda
hastanede kalma suresi ve pulmoner bozukluklarla
iliskili mortalite ve morbidite oranlarinda geleneksel
ev temelli veya toplum temelli rehabilitasyonla benzer
sonuglar gostermektedir (28).

Cocuklar teknolojik yeniliklerle giderek daha erken
temas kurmaktadir. Giniimuzde bu iliski eglenceli ak-
tivitelerle egitim ve motivasyon igin bir strateji olarak
kullanilabilir. Bazi durumlarda ¢cocuk tek basina tekno-
loji ile temasa gecebilirken, 6 yasindan kiicik ¢cocuk-
larda telerehabilitasyon uygulanmasina ebeveyn / aile
tyesinin katilimi gerekebilir (29). Astimli ¢cocuklarda
interaktif programlar zirve ekspiratuar akimda artis,
semptomlarda ve semptom kontrolii problemlerinde
azalma saglamaktadir (30, 31). Ayrica, kistik fibrozisli
cocuklar da tele-egzersiz uygulamalarini optimum ka-
tilmla ve enfeksiyon riski olmadan uygulayabilmek-
tedir. Bu yaklasim kistik fibrozisli gocuklarda egzersiz
uygulamalarinin kullanimini arttirmada yararl olabilir
(32).

Akciger nakli yapilacak olan hastalarda telerehabi-
litasyonun degerlendirildigi bir pilot calismada has-
talar higbir olumsuz olay bildirmemistir. Katimcilar
programi teknoloji ve mudahale konusunda oldukga
olumlu degerlendirirken, telerehabilitasyon ile egzer-
siz programi uygulanabilir, givenli ve kabul edilebi-
lir bulunmustur. Sonuclar telerehabilitasyonu akciger
nakli alicilarinda fiziksel fonksiyonu ve fiziksel aktivi-
teyi arttirmak icin destekler niteliktedir (33). Akciger
kanserli ve kemoterapi / radyasyon tedavisi alan ileri
evre hastalarda ameliyat 6ncesi ve sonrasi egzersiz
guvenli ve etkili bir yaklasimdir. Bununla birlikte, akci-
ger kanserli hastalarda rehabilitasyon programlarina
erisimin zayif olmasi nedeniyle, bu zorlu populasyona
adapte edilmis ev tabanl telerehabilitasyon gibi yeni
tedavi stratejileri gelistiriimelidir (34).

Kardiyopulmoner hastaligi olan kisiler icin telereha-
bilitasyon programlarini degerlendiren iki sistematik
derleme, telerehabilitasyon programlarinin egzersiz
kapasitesinde merkez tabanli programlar ile benzer
iyilesmeler sagladigi ve daha yiksek uyum oranlari-
na sahip oldugu sonucuna varmistir (35, 36). Teletip,
elde az sayida veri olmasina ragmen hastalarin gin-
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[0k takibi ile bakim programlarina uyumunu artirmada
potansiyel olarak yardimci olabilir. Geleneksel prog-
ramlarin aksine, telerehabilitasyon tabanli pulmoner
rehabilitasyon uygulamalari daha elverislidir ve hasta-
lari tedavinin her safhasinda egzersiz rutinlerini gin-
Uk yasamlarina daha etkili bir sekilde entegre etmeye
tesvik edebilir (37).

Sonug

Telerehabilitasyon calismalari umut verici sonuglar
gostermektedir ancak, maliyet etkinligi ile ilgili veriler
heniiz mevcut degildir ve bazi modellerin pahali ol-
masli nedeniyle alim gucin( etkileyebilir. Telerehabi-
litasyonun maliyeti veya fayda/zarari konusunda ye-
terli kanit yoktur (29). En iyi telerehabilitasyon modeli
ortam, mevcut kaynaklar ve hasta ihtiyaglarina gére
belirlenir (15). Son zamanlarda yapilan bir calismada,
pulmoner rehabilitasyon katilimcilarinin % 60'inin te-
lerehabilitasyona istekli oldugu bildiriimistir ve yasli in-
sanlarin baglanti sorunlari asildik¢a bu oranin giderek
artmasi muhtemeldir (14). Akciger hastaligi olan kisi-
lerde telerehabilitasyon, daha fazla insanin pulmoner
rehabilitasyonun faydalarini deneyimlemesine olanak
tanimaktadir. Teknoloji, kanita dayali rehabilitasyonun
sunulmasi igin bir aragtir ancak bagsli basina bir amag
degildir. Basaril telerehabilitasyon modelleri cok yon-
lGdir ve egzersiz, egitim ve destek dahil olmak lzere
pulmoner rehabilitasyonun tim temel bilesenlerini su-
nar. Daha buyuk katilim saglayabilmek icin telereha-
bilitasyon modellerinde surdirulebilir fonlarin dikkate
alinmasi gerekmektedir (17).
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Suleyman Demirel Universitesi Tip Fakiiltesi 2016
yilindan itibaren mezuniyet éncesi tip egitimi progra-
minin akreditasyonu siirecine girerek tip egitimi kali-
tesini daha da artirmayi amaclamistir. Bu kapsamda
mevcut imkan ve kabiliyetlere yenilerinin eklenmesi
ve var olanlarin da gelistiriimesi i¢in cesitli calismalar
baslatiimistir.

Akreditasyon faaliyetlerini tamamlayici mahiyetteki bu
calismada Tip Fakdltesi Dekanlik Binasr’nin tip tarihi
gorselleri ile donatiimasi amaclanmaktadir.

Gorseller birbirlerini tamamlayan tc¢ farkli konseptle
yerlestirilmistir. Bunlardan ilki; Dekanlik Binasi'nin
hemen girisine yerlestirilen, ilk giriste 6grencileri ve
Dekanlk Binasi'na giren diger kisileri karsilayan iki
gorseldir. ikinci konsept gorsellerinde yine ilk olarak
tic bilyiik hekimin (Hipokrat, Galen ve ibn-i Sina) gor-
seline yer verilmistir. Ugtincti grup gorseller ise mo-
dern tibbin gelisimine biiyiik katki saglamis hekimler
ve diger bilim insanlari ile tipta yasanan dnemli gelis-
melerle ilgilidir.

Fakilte girisinden itibaren yeni dersliklere (amfilere)
giden genis, aydinlik ve ferah koridorun ve hemen alt
katinda yer alan 6grenci dolaplarinin bulundugu genis

salona giden koridorun tip tarihi gorselleri ile donatil-
masi tamamlanmistir.

Sonug olarak tip tarihi ve tip egitimi agisindan gorsel
farkindalik olusturan, 6grencilerin dikkatini tip tarihine
ceken bu gorseller Tip Fakiltesi Dekanlik Binasr’nin
gOrinimunl zenginlestirmis ve tibbin tarihsel gelisim
surecine verilen 6nemin bir gostergesi olarak var olan
kurum kimligi degerini ve kiltiriini yansitmaktadirlar.

Anahtar Kelimeler: Tip egitimi, tip tarihi, kurum kimligi
Abstract

Suleyman Demirel University Faculty of Medicine has
entered the accreditation process of the undergrad-
uate medical education program since 2016, aiming
to further increase the quality of medical education.
In this context, various studies have been initiated to
add new ones to existing opportunities and capabili-
ties and to develop existing ones.

In this study, which is complementary to the accredita-
tion activities, it is aimed to equip the Faculty of Medi-
cine Dean's Office with medical history visuals.

The visuals are placed with three different concepts
that complement each other. The first of these; These
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are two images placed at the entrance of the Dean's
Office, welcoming students and other people entering
the faculty building at the first entrance. In the sec-
ond concept images, again, the visuals of the three
great physicians (Hippocrates, Galen and Ibn-i Sina)
were included. The third group of images is about the
physicians and other scientists who have contributed
greatly to the development of modern medicine, and
the important developments in medicine.

From the entrance of the Faculty of Medicine Dean's
Office, the wide, bright and spacious corridor leading
to the new classrooms (lecture halls) and the corridor
leading to the large hall with student lockers on the

Editore Mektup
Sayin Editor,

Bilindigi Gzere toplumun o6ncelikli saghk sorunlarini
kavrayan, 6nleyen, ¢cézim Ureten, sagligi gelistiren,
saglik belirleyicilerine miidahale edebilen hekimler
yetistirmek tip fakultelerinin en 6nemli yokumlultkle-
ri arasindadir (1). Diger saglik mensuplari ile birlikte
etkili ve verimli bir saglik sisteminin 6nde gelen unsur-
lari olan hekimlerin yetistiriimesinde teorik ve pratik
egitimler ile bu egitimleri veren 6gretim kadrosunun
nicel ve nitel yeterligi cok énemlidir. Burada bir diger
sart husus ise fiziki mekanlarin ve donanimlarin ye-
terliligidir.

Siilleyman Demirel Universitesi (SDU) Tip Fakiilte-
si 2016 yilindan itibaren mezuniyet 6ncesi tip egiti-
mi programinin akreditasyonu surecine girerek tip
egitimi kalitesini daha da artirmayi amaclamistir. Bu
kapsamda mevcut imkan ve kabiliyetlere yenilerinin
eklenmesi, var olanlarin da gelistiriimesi i¢in cesitli
calismalar baslatiimistir. Sirecin basariyla tamam-
lanmasi ile SDU Tip Fakiiltesi 01.01.2019 tarihinde
akredite olma amacini gergeklestirmistir.

Akreditasyon faaliyetlerini tamamlayici mahiyetteki bu
calismada Tip Fakultesi Dekanlik Binasr’'nin tip tarihi
gorselleri ile donatilmasi amaclanmistir. Boylece tip
ogrencilerinin kendileri icin hazirlanan gorselleri ko-
laylikla gorebilmeleri, gerekirse bunlari incelemeleri
ve gorsellerin basinda tartisabilmeleri ve konusabil-
meleri saglanmistir. Son derece estetik tasarlanan ve
kaliteli bir baski ile belli bir nizam icerisinde yerlestiri-
len gorsellerin bilgilendirme amaclarinin yaninda be-
lirtilen bu yonleriyle 6grencilerin kendi aralarinda sos-
yallesmelerine katki verdigini sdylemek de olanaklidir.
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ground floor have been completed with medical his-
tory visuals.

As a result, these visuals that create visual aware-
ness in terms of medical history and medical educa-
tion, draw the attention of students to the history of
medicine, enrich the appearance of the Dean's Office
and reflect the existing corporate identity value and
culture as an indicator of the importance given to the
historical development process of medicine.

Keywords: Medical education, medical history, insti-
tutional identity

Gorseller birbirlerini tamamlayan ug¢ farkli konsept-
le yerlestirilmistir. Konsept belirlenirken Prof. Dr. Ali
Haydar Bayat'in Tip Tarihi isimli eserinden yararlanil-
mistir (2). Bunlardan ilki; Dekanlik Binasi’nin hemen
girisine yerlestirilen, ilk giriste 6grencileri ve Dekanlik
Binasi'na giren diger kisileri karsilayan iki gorseldir.
Bunlardan birisi tip tarihindeki ¢ blyuk hekim olan
Hipokrat, Galen ve ibn-i Sina’nin bir arada olduklari
gorseldir Bu gérselin hemen yaninda islam biliminin
ve tibbinin altin ¢agini yasadigi donemde antik tip ki-
taplarinin gevirilerinin yapildigi Beyt-tl Hikme’nin tas-
vir edildigi gorsel bulunmaktadir (Resim 1).

. Resim 1
Hipokrat-Galen-lbn-i Sina ve Beyt-il Hikme Gdrselleri

ikinci konsept gérseller ise yeni dersliklere giden ko-
ridora yerlestirilmistir. Burada yine ilk olarak u¢ byuk
hekimin (Hipokrat, Galen ve ibn-i Sina) gérseline yer
verilmistir. Daha sonra tibbin yilan semboli ve tarihte
ilk tip uygulamalart ile ilgili bilgilendirici gorseller bu-
lunmaktadir. Ardindan Mezopotamya, Misir, Cin, Hint,
Yunan, Roma ve islam tibbi ile ilgili agiklayici gérsel-
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Resim 2-3
Yeni Derslikler Koridorunda Yer Alan Gorseller

ler yer almaktadir. Bunlari Avrupa tibbi ve tipta kay-
dedilen gelismelerle ilgili gorselle takip etmektedir. Bu
bolimdeki son gorseller Tirk tibbi ile ilgilidir. (Resim
2,3).

Ucuincii grup gorseller ise modern tibbin gelisimine
buyuk katki saglamis hekimler ve diger bilim insanlari
ile tipta yasanan onemli gelismelerle ilgilidir. Bu gor-
seller 6grenci dolaplarinin bulundugu salona giden
koridora iki tarafli olarak yerlestirilmistir. Burada; And-
reas Vesalius, Ambroise Paré, Paracelsus (Philoppus
Aureolus Theophrastus Bombastus von Hohenheim),
William Harvey, Thomas Sydenham, Robert Hooke,
Antonie van Leeuwenhoek, John Hunter, Lois Pas-
teur, Robert Koch, Joseph Lister, Edward Jenner,
Matthias Jacob Schleiden, Theodor Schwann, Gre-

gor Mendel, Wilhelm Conrad Rontgen, Pierre-Marie
Curie cifti, Karl Landsteiner ve Sigmund Freud ile
ilgilidir. Koridorun diger yanindaki gorseller ise, tan-
siyon aleti, steteskop, mikroskop, elektrokardiyografi
(EKG), rontgen cihazi, elektromiyografi (EMG), elekt-
rosok, ultrasonografik goriintileme cihazi (ultrason),
bilgisayarli tomografi cihazi (BT), manyetik rezonans
goruntileme cihazi (MRG), hemodiyaliz, bebek kivo-
zU, respiratdr ve oftalmaskobun tarihsel siregte bu-
lunus ve gelisimleri ile ilgilidir. Bu siradaki gorseller;
yine tip tarihi agisindan dnemli sayilabilecek antibi-
yotigin kesfi, kemoterapinin bulunmasi, DNA'nin kes-
fedilmesi, hormonlarin bulunmasi, Parkinson hasta-
hginin tanimlanmasi, ¢ocuk felci ve difteri asilarinin
bulunmasi bilgileri ve gorselleri devam etmektedir
(Resim 4,5).

Resim 4-5
Ogrenci Dolaplarina Giden Alt Kat Koridorunda Yer Alan Gérseller
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Bu amagla gerceklestirilen ¢alismalar sonucunda fa-
kilte girisinden itibaren yeni dersliklere (amfilere) gi-
den genis, aydinlik ve ferah koridorun ve hemen alt
katinda yer alan 6grenci dolaplarinin bulundugu genis
salona giden koridorun tip tarihi gorselleri ile donatil-
masI tamamlanmistir.

Sonug olarak tip tarihi ve tip egitimi agisindan gorsel
farkindalik olusturan, égrencilerin dikkatini tip tarihine
¢ceken bu gorseller Dekanlik Binasi'nin géranimani
zenginlestirmiste ve tibbin tarihsel gelisim sirecine
verilen dnemin bir gostergesi olarak var olan kurum
kimligi degerini ve kiltirinl yansitmaktadirlar.

Tesekkiirler: Fakultemizin gorsel materyallerinin ha-
zirlanmasinda emegi gecen Suleyman Demirel Uni-
versitesi Rektorligi’ne ve Tip Fakiltesi Dekanhgi'na
tesekklr ederiz.
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