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¥zet 

Adieônin tonik pupillasē, zayēf ēĸēk refleksi, ēĸēk-yakēn dissosiyasyonu, iriste bºlgesel paralizi, kolinerjik 

aĸērē duyarlēlēk, yakēna bakēĸta pupillada tonik kasēlma ve yavaĸ gevĸeme ile karakterize nadir gºr¿len 

benign bir bozukluktur. 33 yaĸēnda bayan olgu kliniĵimize 3 yēldēr sol gºz pupillasēnda saĵ gºz 
pupillasēna gºre b¿y¿kl¿k ve ēĸēk hassasiyeti ile baĸvurdu. Hastada anizokori ve sol gºzde pupillada 

zayēf direkt ve indirekt ēĸēk refleksi saptandē. Konverjans esnasēnda sol gºzde pupilla cevabē gecikmiĸ 

ve tonik olarak izlenmekte idi. Seyreltilmiĸ pilokarpin testine pozitif cevap alēnmasē ile hastaya tonik 
pupilla tanēsē kondu. Hastada tonik pupillaya neden olabilecek baĸka bir sebep bulunamadēĵē i­in 

olgunun idiyopatik tonik pupilla olduĵuna karar verildi. Anizokori ile baĸvuran hastalarda benign bir 

hastalēk olan Adieônin tonik pupillasēnēn karakteristik ºzelliklerinin iyi deĵerlendirilmesi ile klinikte 

diĵer pupilla hastalēklarēndan ayrēmē ºnemlidir. 

Anahtar Kelimeler: Tonik Pupilla, Anizokori, Pilokarpin 

 

Adieôs Tonic Pupēɜl 

 

Abstract 

Adieôs Tonic pupilla is a rare benign condition characterized with with poor light reflex, light-near 

dissociation, regional paralysis of the iris, cholinergic hypersensitivity of the pupil, tonic contraction 
and slow relaxation of the pupil during near fixation. A 33 year old female patient admitted to our clinic 

with a larger pupilla in the left eye and light hypersensitivity for 3 years. The patient had anisocoria 

and weak direct and indirect light reflexes was detected in the left pupil. Pupillary reaction was delayed 
and tonic during convergence. After a positive diluted pilokarpin test the diagnosis was tonic pupil. 

Since no other cause of tonic pupil could be found the case was decided to be idiopathic tonic pupil. Ķt 

is important to distinguish other pupillar disorders from Adieôs tonic pupilla which is a benign condition 

by the evaluation of the characteristics for the patients admitting with anisocoria. 

Keywords: Tonic Pupil, Anisocoria, Diluated Pilocarpine 

 

GĶRĶķ: 

Adie 1932 yēlēnda, tek taraflē akomodasyon ve pupilla anomalisi ile seyreden 44 tonik pupillalē olguyu 

tanēmladēĵē bir makale yayēnladē. Bu olgularēn 9 tanesinde tendon reflekslerinde zayēflama mevcut idi.  
Adieônin tonik pupillasē, zayēf ēĸēk refleksi, ēĸēk-yakēn dissosiyasyonu, iriste bºlgesel paralizi, kolinerjik 

aĸērē duyarlēlēk, yakēna bakēĸta pupillada tonik kasēlma ve yavaĸ gevĸeme ile karakterize nadir gºr¿len 
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benign bir bozukluktur(1).Bu klinik tablonun, parasempatik sistemde postgangliyonik hasar neticesinde 

oluĸtuĵu d¿ĸ¿n¿lmektedir (2). 

Adie pupillasē, %80 oranēnda tek taraflē gºr¿lse de ­ift taraflē da olabilmektedir. Adieônin tonik 

pupillasēna derin tendon reflekslerinde azalma eĸlik ederse tablo Adie-Holmes Sendromu adēnē alēr ve 

bu sendromun gºr¿lme sēklēĵē yēlda 4-7/100000ôd¿r (3).Adieônin tonik pupillasēna otuz yaĸ civarēnda 
bayanlarda(2,6 kat) daha sēk rastlanēlēr (4). Ok¿ler enfeksiyon ve inflamasyonlar, periferik ve otonomik 

nºropatiler, paraneoplastik sendromlar, toksite, t¿mºr ve travmalarē i­eren bir­ok hastalēk tonik 

pupillaya sebep olabilirken en sēk idiyopatik olgulara rastlanmaktadēr (5). 

Tonik pupillanēn ayērēcē tanēsēnda ēĸēk-yakēn dissosiyasyonu yapan diĵer nedenler, Argyll Robertson 
pupillasē, herpes zoster oftalmikus, ¿­¿nc¿ sinirin aberran dejenerasyonu, j¿venil diyabet, miyotonik 

distrofi, Parinaudôun dorsal orta-beyin sendromu, hipofiz t¿mºrleri, ensefalit ve kronik alkolizm 

d¿ĸ¿n¿lmelidir (6). Adieônin tonik pupillasē; sēklēkla tek taraflē olmasē, iriste bºlgesel olarak kasēlmakta 
olan kaslarēn varlēĵēnēn gºr¿lmesi ve kolinerjik hipersensitivitenin saptanmasē ile ēĸēk-yakēn 

dissosiyasyonuna neden olan diĵer hastalēklardan ayrēlēr (1,6). 

VAKA SUNUMU  

Otuz ¿­ yaĸēndaki bayan hasta 3 yēldēr sol gºz bebeĵinin saĵ gºz bebeĵine gºre b¿y¿k olmasē ve ēĸēĵa 

karĸē aĸērē hassasiyet ĸikayeti ile kliniĵimize baĸvurdu. Hastanēn bilinen sistemik veya ok¿ler bir 

hastalēĵē, ila­ kullanēmē ve travma hikayesi yoktu. Hastanēn en iyi d¿zeltilmiĸ gºrme keskinlikleri 

Snellen eĸeli ile heriki gºzde 1.0, gºz i­i basēn­larē ise saĵ gºzde 12 mmHg sol gºzde 14 mmHg olarak 
tespit edildi. Glob hareketleri her yºne serbestti. Biyomikroskopik muayenede sol gºzde pupilla saĵ 

gºze gºre daha geniĸ izlendi ve hastada anizokori olduĵuna karar verildi. Kornea refleksleri ise normal 

idi. 

 Saĵ gºz direkt ve indirekt ēĸēk refleksleri doĵalken, sol gºz direkt ve indirekt ēĸēk refleksleri 

zayēftē.(Resim 1) Sol gºzde yakēna bakēĸta konverjansda gecikme yanēnda pupilla cevabēnda gecikme 

ve tonik cevap izlenmekte idi. (Resim 2). Bu bulgular dēĸēnda heriki gºz¿n ºn ve arka segment 

muayenesi doĵaldē. Kolinerjik cevabēn deĵerlendirilmesi amacēyla %1ôlik pilokarpin (Pilosed) damlanēn 
%0,9NACl ile seyreltilmesi ile %0,1ôlik pilokarpin damla hazērlandē. Hazērlanan damla her iki gºze 

damlatēldē. Damladan 30 dakika sonra hasta deĵerlendirildi. Hastanēn saĵ pupillasēnda herhangi bir 

deĵiĸiklik gºzlenmezken sol pupillasēnda belirgin k¿­¿lme gºzlendi(resim3). Hastaya Adie ónin tonik 
pupillasē tanēsē kondu. Hastanēn, elektromyelografiyi de i­eren nºrolojik muayenesinde ve orbito-

kraniyal magnetik rezonansē da i­eren radyolojik incelemesinde ek bir patolojik duruma rastlanēlmadē. 

Hastanēn nºrolojik muayenesinde derin tendon refleksleri normal izlendi. Hastanēn sifiliz (VDRL, RPR, 
ELIZA),diĵer enfeksiyon paneli ve romatolojik tetkiklerini i­eren laboratuvar incelemesinde belirgin 

birºzellik bulunmadē. 

 

Resim1. Hastada anizokori mevcut (sol gºz pupillasē saĵa gºre daha geniĸ). Sol gºze ēĸēk tutulduĵunda, 

sol pupillanēn yanēt vermediĵi, saĵda ise pupil reaksiyonunun var olduĵu gºr¿lmektedir. 
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Resim 2. Yakēna bakēĸda solda konverjans yetmezliĵi mevcut olup sol gºzde pupilla da ge­ ve tonik 

cevap izlenmekte. 

 

Resim 3. Pilokarpin(%0,1) damla sonrasē saĵ pupillada deĵiĸiklik olmazken, sol pupillada miyozis 

izlenmektedir.  

TARTIķMA  

Adie Sendromuônun komplet formu, ēĸēĵa cevap vermeyen pupillada konverjans reaksiyonu esnasēnda 
tonik cevap ve alt ekstremitelerde bir veya daha fazla derin tendon refleksinde azalma ile tanēmlanēr. 

Ķnkomplet formda ise sadece tonik pupilla, atipik tonik pupilla ve tendon reflekslerinde kayēp veya 

sadece tendon reflekslerinde kayēp izlenebilir (1). 

Tonik pupilla genellikle tek taraflēdēr ve akomodasyon ve konverjans da yavaĸ ve gecikmiĸ cevap 

gºzlenir. Yakēndaki objeye bakarken konverjans esnasēnda anormal pupilla diĵer normal gºze gºre 

yavaĸ olarak ama daha fazla k¿­¿l¿r. Konverjans sonrasē ise anormal pupilla birka­ saniye fikse kalēr 

ve yavaĸ olarak birka­ dakika i­inde dilate olur (1-5). Bizim hastamēz da tutulum tek taraflē idi, sol gºz 
direkt ve indirekt ēĸēk refleksleri zayēftē ve yakēna bakēĸta konverjans esnasēnda pupilla cevabē gecikmiĸ 

ve tonik olarak izlenmekte idi. Hastamēzēn nºrolojik muayenesinde derin tendon refleksleri ise normal 

olarak deĵerlendirilmiĸtir. 

Semptomatik olarak, Adie pupillasē fotofobi ve akomodasyon etkilenmiĸ ise bulanēk gºrme oluĸturabilir 

(7). Genellikle olgular otuzlu yaĸlarda bayan olgulardēr (3,4 ). Bizim olgumuz otuz¿­ yaĸēnda bayan 

olup kliniĵimize 3 yēldēr s¿ren sol gºz pupillasēnda saĵ gºz pupillasēna gºre b¿y¿kl¿k ve ēĸēk hassasiyeti 
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ile baĸvurdu. Bizim vakamēzda seyreltilmiĸ pilokarpin kullanēmē sonrasēnda sol gºzde pupillada oluĸan 

aĸērē yanēt, kolinerjik hipersensitiviteyi gºstermiĸtir. 

Bremner bilateral tonik pupillalē olgularda yaptēklarē bir ­alēĸmada, 1 mmôden b¿y¿k anizokori ve iriste 

bºlgesel fel­ bulunan olgularēn, %90 spesifite oranē ile jeneralize nºropati sonucu oluĸmadēklarēnē 

gºstermiĸtir (9). Tonik pupillada, siliyer gangliyon hasarēnēn ēĸēk-yakēn dissosiyasyonuna yol a­tēĵē ºne 
s¿r¿lm¿ĸt¿r. Siliyer gangliyon hasarē sonrasē iris sfinkterinde postgangliyonik parasempatik 

denervasyon geliĸtiĵi ve bu denervasyon bºlgelerine akomodatif liflerin anormal yºnlendiĵi 

gºsterilmiĸtir. Bu duruma reinnervasyon denmektedir (3). Tonik pupillalē olgularda tutulan tarafta 

akomodasyon sērasēnda tonik kasēlma ve akomodasyon sonrasē uzaĵa bakēĸta tonik gevĸeme gºr¿l¿r. Bu 
sebeple yakēndaki bir hedefe odaklanma sērasēnda tutulmayan taraftaki pupilla daha ºnce 

k¿­¿leceĵinden anizokori miktarēnda artma gºzlenebilir. Tutulan tarafta iris sfinkterindeki tonik kasēlma 

nedeniyle ge­ ve yavaĸ bir kasēlma gºr¿lecektir. Yakēndaki hedef kaldērēldēĵēnda tutulan tarafta aynē 
ĸekilde yavaĸ ve ge­ bir dilatasyon gºr¿lmektedir. Tonik pupillada oluĸan bu tonik kasēlma-gevĸeme, 

denervasyon sonrasē akomodatif liflerin reinnervasyonu ile a­ēklanmaya ­alēĸēlmēĸtēr(6).  

Adie pupillasē sēklēkla sfilizde gºr¿len Argyll Robertson pupillasē ile karēĸēr. Klinik olarak dilate Adie 
pupillasē her zaman diĵer gºzden daha b¿y¿k iken tek taraflē Argyll Robertson pupillasē normal gºze 

gºre daha k¿­¿kt¿r. Argyll Robertson pupillasē genellikle bilateral ve miyotiktir, konverjans esnasēnda 

tonik pupilladan farklē olarak hemen cevap verir. Adie pupillasē atropin ile dilate olur fakat Argyll 

Robertson pupillasēnda dilatasyon zayēftēr. Serolojik testlerle sfilizin varlēĵē gºsterilebilir.  

Adieônin tonik pupillayē tarif etmesinden bug¿ne kadar Sjºgren hastalēĵē, temporal arterit, ve romatoid 

artrit gibi farklē romatolojik hastalēklar ve ºzellikle akciĵer ve meme kanserlerinde paraneoplastik 

sendrom olarak geliĸebileceĵi bildirilmiĸtir (10). Ayrēca amiloidozis alkol alēmē ve diyabet ile alakalē 
periferal nºropatiler de gºr¿lebilir (3). Buna karĸēlēk ­oĵunlukla Adie pupillasē spontan geliĸir ve 

idiyopatiktir (10). Bizim olgumuz da da altta yatan baĸka bir hastalēk bulunmamaktadēr ve idiopatik 

olarak deĵerlendirilmiĸtir. 

Sonu­ olarak, tonik pupilla sēklēkla tek taraflē olan nadir gºr¿len benign bir pupilla iĸlev bozukluĵudur. 
Tonik pupillalē olgularda, idiyopatik tonik pupilla tanēsē koymadan ºnce altta yatan hastalēklarēn varlēĵē 

araĸtērēlmalēdēr.  

* Hastanēn fotograflarēnēn yayēnlanmasē i­in olur onayē alēnmēĸtēr 
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¥zet 

Ama­ Baĸ aĵrēsē, ¿lkemizde acil servis baĸvurularēnēn ºnemli bir kēsmēnē oluĸturmaktadēr. G¿nl¿k hasta 

baĸvurusunun y¿ksek olduĵu merkezlerde, anamnez ve fizik muayene i­in yeterli s¿re ayrēlamamakta ve 

gºr¿nt¿leme yºntemlerine sēklēkla baĸvurulmaktadēr. Bu ­alēĸmada acil servise baĸ aĵrēsē ile baĸvuran 
hastalarda gºr¿nt¿leme sēklēĵē ve gºr¿nt¿leme yºntemi tercihleri incelenmiĸtir. Materyal ve Metot Acil 

servise 3 aylēk periyotta baĸ aĵrēsē ĸik©yeti ile baĸvuran t¿m hastalar ­alēĸmaya d©hil edildi. Hastalarēn 

cinsiyet ve yaĸlarē kaydedildi. Triaj sonrasē yeĸil, sarē ve kērmēzē alandan hangisinde muayene edildiĵi 
kaydedildi. Ambulans ile getirilip getirilmediĵi not edildi. Gºr¿nt¿leme yapēlēp yapēlmadēĵē, yapēldēysa 

gºr¿nt¿leme yºntemlerinden hangilerinin tercih edildiĵi incelendi. Bulgular Acil servise, 3 ay i­erisinde 

3158 hastanēn baĸ aĵrēsē ĸik©yeti ile baĸvurduĵu tespit edildi. Bunlardan 1307ôsi (%41,4) erkek, 1851ôi 
(%58,6) kadēndē. Hastalarēn yaĸ ortalamasē 38,9Ñ19,4 idi. ¢ocuk hasta oranē %17 idi. Hastalarēn 

%52,5ôi yeĸil alanda, %27,9ôu sarē alanda, %3,5ôi kērmēzē alanda deĵerlendirilmiĸti, %16,1ôi ise ­ocuk 

acil polikliniĵinde muayene edilmiĸti. 286 kiĸinin 3 ay i­inde birden fazla baĸvurusu bulunmaktaydē. 

Hastalarēn %2,8ôi ambulans ile getirilmiĸti. Gºr¿nt¿leme yapēlan hastalarēn oranē %42,4 iken 
gºr¿nt¿leme yapēlan hastalar arasēnda kontrastsēz kranial BT %95 oranēnda tercih edilmiĸ, kranial MR 

%15,8, MR anjiyografi %1,3, MR venografi ise %2,1ôinde tercih edilmiĸti. Sonu­ ¢alēĸmanēn sonu­larē, 

acil servise baĸ aĵrēsē ile baĸvuran hastalarēn yaklaĸēk olarak yarēsēna gºr¿nt¿leme yapēlmakta 
olduĵunu ve gºr¿nt¿leme yºntemlerinden en ­ok kranial BTônin tercih edildiĵini gºstermiĸtir. 3 ay 

i­inde tekrarlayan baĸvurusu olan hastalarda da kranial BTônin tekrar edildiĵi gºr¿lm¿ĸt¿r. 

Anahtar Kelimeler: Baĸ Aĵrēsē, Manyetik Rezonans Gºr¿nt¿leme, Bilgisayarlē Tomografi 

 

Imaging Preferences In Patients With Headache In The Emergency Department 

 

Abstract 

Objective: Headache constitutes an important part of emergency department admissions in our country. 
In centers where daily patient admissions are high, sufficient time cannot be allocated for anamnesis 

and physical examination, and imaging methods are frequently used. In this study, imaging frequency 

and imaging method preferences were investigated in patients applying to the emergency department 

with headache. Materials and Methods: All patients who applied to the emergency department with the 
complaint of headache in a 3-month period were included in the study. The age and gender of the 

patients were recorded. The examination rooms types (green, yellow and red areas) were recorded. It 

was noted whether the patient was brought by ambulance or not. It was investigated whether imaging 
was performed, and if so, which imaging methods were preferred. Results: It was determined that 3158 

patients applied to the emergency department with headache complaints within 3 months. Of these, 1307 

(41.4%) were male and 1851 (58.6%) were female. The mean age of the patients was 38.9Ñ19.4 years. 
The rate of pediatric patients was 17%. 52.5% of the patients were evaluated in the green area, 27.9% 
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in the yellow area, 3.5% in the red area, and 16.1% were examined in the pediatric emergency outpatient 

clinic. 286 people had more than one application within 3 months. 2.8% of the patients were brought 
by ambulance. The rate of patients undergoing imaging was found to be 42.4% and non-contrast cranial 

CT was preferred in 95% of patients undergoing imaging. Cranial MR was preferred in 15.8%, MR 

angiography was 1.3%, and MR venography was preferred in 2.1%. Conclusion: The results of the study 
showed that approximately half of the patients applying to the emergency department with headache 

are undergoing imaging, and cranial CT is the most preferred imaging method. It was observed that 

cranial CT was repeated in patients with recurrent admissions within 3 months. 

Keywords: Emergency department, headache, Computerized tomography, Magnetic resonance imaging  

 

1. Giriĸ 

Baĸ aĵrēsē, yaĸam boyu prevalansē %99ôa ulaĸabilen, olduk­a sēk gºr¿len bir semptomdur.1 

Epidemiyolojik ­alēĸmalarda, baĸ aĵrēsēnēn, acil servis baĸvurularēnēn yaklaĸēk %4ô¿n¿ oluĸturduĵu 

gºsterilmekle birlikte2, muhtemelen bu oran ¿lkemizde daha y¿ksektir. Baĸ aĵrēlarē arasēnda en b¿y¿k 

grubu migren ve gerilim tipi baĸ aĵrēsēnēn i­inde bulunduĵu primer baĸ aĵrēlarē oluĸturmaktadēr. Acil 

servislerde tanēnēn atlanmamasē gereken sekonder baĸ aĵrēlarē ise olduk­a nadirdir.3  

Bilgisayarlē tomografi (BT), kullanēma girdiĵi 1972 yēlēndan itibaren giderek yaygēnlaĸan bir 

gºr¿nt¿leme modalitesidir.4 BTônin acil serviste kullanēmēnēn 1995-2007 yēllarē arasēnda en az 6 kat 
arttēĵē belirtilmiĸ ve bu artēĸēn sebebinin hasta sayēsēndaki artēĸtan kaynaklanmadēĵē gºsterilmiĸtir.5 

Artan BT kullanēmē, saĵlēk sistemi ¿zerinde ciddi bir maliyet oluĸturmaktadēr.4 Acil servise travmatik 

olmayan baĸ aĵrēsē ile baĸvuran hastalarda, BTônin yalnēzca %3,8 oranēnda bir anormallik gºsterdiĵi 

raporlanmēĸtēr.6  

Bu ­alēĸmada acil servise travmatik olmayan baĸ aĵrēsē ile baĸvuran hastalarda, gºr¿nt¿leme yapēlma 

sēklēĵē ve gºr¿nt¿leme tercihlerinin incelenmesi ama­lanmēĸtēr. 

2. Yºntem  

Retrospektif olarak tasarlanan bu ­alēĸmada, bir eĵitim ve araĸtērma hastanesinin acil servisine 3 aylēk 

zaman diliminde, travmatik olmayan baĸ aĵrēsē ĸik©yeti ile baĸvuran t¿m hastalar ­alēĸmaya d©hil edildi. 

Hastalarēn cinsiyet ve yaĸlarē kaydedildi. Triaj sonrasē yeĸil, sarē ve kērmēzē alandan hangisinde muayene 
edildiĵi kaydedildi. Ambulans ile getirilip getirilmediĵi not edildi. Gºr¿nt¿leme yapēlēp yapēlmadēĵē, 

yapēldēysa gºr¿nt¿leme yºntemlerinden (bilgisayarlē tomografi, manyetik rezonans gºr¿nt¿leme) 

hangilerinin tercih edildiĵi incelendi.  

3. Sonu­ 

Acil servise, 3 ay i­erisinde 3158 hastanēn baĸ aĵrēsē ĸik©yeti ile baĸvurduĵu tespit edildi. Bunlardan 

1307ôsi (%41,4) erkek, 1851ôi (%58,6) kadēndē. Hastalarēn yaĸ ortalamasē 38,9Ñ19,4 yēl idi. ¢ocuk hasta 

oranē %17 idi. Hastalarēn %52,5ôi yeĸil alanda, %27,9ôu sarē alanda, %3,5ôi kērmēzē alanda 
deĵerlendirilmiĸti, %16,1ôi ise ­ocuk acil polikliniĵinde muayene edilmiĸti. 286 kiĸinin 3 ay i­inde 

birden fazla baĸvurusu bulunmaktaydē. Hastalarēn %2,8ôi ambulans ile getirilmiĸti. Gºr¿nt¿leme yapēlan 

hastalarēn oranē %42,4 (n=1340) iken gºr¿nt¿leme yapēlan hastalar arasēnda kontrastsēz kranial BT %95 
(n=1273) oranēnda tercih edilmiĸ, kranial MR %15,8 (n=212), MR anjiyografi %1,3 (n=18), MR 

venografi ise %2,1ôinde (n=28) tercih edilmiĸti.  

4. Tartēĸma 

¢alēĸmanēn sonu­larē, acil servise baĸ aĵrēsē ile baĸvuran hastalarēn yaklaĸēk olarak yarēsēna gºr¿nt¿leme 
yapēlmakta olduĵu ve gºr¿nt¿leme yºntemlerinden en ­ok kranial BTônin tercih edildiĵini gºstermiĸtir. 

3 ay i­inde tekrarlayan baĸvurusu olan hastalarda da kranial BTônin tekrar edildiĵi gºr¿lm¿ĸt¿r. 

¦lkemizde daha ºnce benzer hasta sayēsē ile ger­ekleĸtirilen geniĸ bir ­alēĸmada, yine 3. basamak bir 
merkezde, hastalarēn yalnēzca %7,6ôsēna gºr¿nt¿leme yapēlmasē gerekli gºr¿lm¿ĸt¿r.7 ¢alēĸmamēzdaki 

%42,4 oranē, bahsedilen ­alēĸma ile karĸēlaĸtērēldēĵēnda olduk­a y¿ksek gºr¿nmektedir. ¢alēĸmamēzda 

toplam 212 hastaya (%6,7) MR ­ekildiĵi gºr¿lm¿ĸ, diĵer ­alēĸmadaki MR oranē (%0,8) ile 

karĸēlaĸtērēldēĵēnda, bu oranēn da olduk­a y¿ksek olduĵu dikkati ­ekmiĸtir.  
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Baĸ aĵrēlarē ­oĵunlukla benign durumlar olup nadiren subaraknoid kanama gibi ciddi nºrolojik 

durumlarē yansētmaktadēr. Bir­ok durumda nºro-gºr¿nt¿leme yºntemlerine ihtiya­ yoktur.8 Kanēta 
dayalē rehberler, gºr¿nt¿leme yºntemlerini ancak klinik deĵerlendirme ve nºrolojik muayene 

sonrasēnda, kēsētlē sayēda hasta i­in ºnermektedir.9 Fakat yalnēzca T¿rkiyeôde deĵil, t¿m d¿nyada acil 

serviste ­alēĸan hekimler, kendilerini hastalarēn baskēsē altēnda hissederek gºr¿nt¿leme yºntemlerine 

baĸvurmak gereĵi duymaktadēr.10  

Yalnēzca maliyet a­ēsēndan deĵil, hastalarēn maruz kaldēĵē radyasyon miktarē ve olasē malignite riski 

nedeniyle, gºr¿nt¿leme yºntemlerine baĸvurmadan ºnce, kanēta dayalē rehberlerin ºnerdiĵi kriterler 

kullanēlmalēdēr.  
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¥zet 

Morgagni hernisi veya Larrey hernisi olarak da adlandērēlan retrosternal diafragma hernileri olduk­a 
nadir olarak saptanēr. T¿m diyafragma hernileri i­inde yaklaĸēk % 6 oranēnda gºr¿lmektedir. 

Laparoskopik ve a­ēk onarēm tekniklerinin yanēnda primer s¿turasyon ve mesh uygulamasē gibi farklē 

yaklaĸēmlarla tedavi edilebilmektedir. Genellikle insidental olarak saptanmaktadēr. Bu ­alēĸmada, 
Sleeve gastrektomi ºyk¿s¿ bulunan ve hiatal herni tanēsēyla operasyon kararē alēnan hastada 

peroperatif insidental olarak saptanan Morgagni hernisinin hiatal herni onarēmēyla eĸ zamanlē 

laparoskopik onarēmē ve mesh uygulamasē anlatēlmēĸtēr. 2 yēl ºnce Sleeve Gastrektomi ºyk¿s¿ bulunan 

52 yaĸēnda kadēn hastada ĸiddetli gastroºzafageal refl¿, retrosternal yanma ve reg¿rjitasyon ĸikayetleri 
bulunmasē nedeniyle yapēlan deĵerlendirmeler sonucunda hiatal herni tanēsē konularak ameliyat kararē 

alēndē. Peroperatif insidental Morgagni hernisi saptanan hastada krus onarēmē yapēlarak hiatal herni 

onarēmēnē takiben Morgagni hernisine de primer s¿turasyon ve mesh uygulamasē ile tamir 
uygulanmēĸtēr. Postoperatif dºnemde herhangi bir komplikasyon yaĸanmadan hasta taburcu edilmiĸtir. 

Peroperatif insidental olarak saptanan Morgagni hernileri yapēlacak prosed¿rle eĸ zamanlē 

onarēlabilir. 

Anahtar Kelimeler: Hiatal Herni, Morgagni Hernisi, Laparoskopik Diyafragma Herni Onarēmē, 

Diafragma Hernisi 

 

Sēmultaneous Laparoscopēc Repaēr of Hēatal Hernē and Morgagnēa Hernēa in a Sleeve 

Gastrectomēzed Patēent 

 

Abstract 

Retrosternal diaphragmatic hernias, also called Morgagni hernia or Larrey hernia, are very rare. It is 

seen in approximately 6% of all diaphragmatic hernias. In addition to laparoscopic and open repair 

techniques, it can be treated with different approaches such as primary suturation and mesh application. 

It is usually detected incidentally. In this study, the laparoscopic repair and mesh application of the 
Morgagni hernia, which was detected peroperatively incidentally in a patient with a history of sleeve 

gastrectomy and for whom surgery was decided with the diagnosis of hiatal hernia, simultaneously with 

hiatal hernia repair, and mesh application were explained. A 52-year-old female patient with a history 
of Sleeve Gastrectomy 2 years ago had severe gastroesophageal reflux, retrosternal burning, and 

regurgitation. As a result of the evaluations, the diagnosis of hiatal hernia was made and surgery was 

decided. In the patient with peroperative incidental Morgagni hernia, crus repair was performed, and 
after hiatal hernia repair, Morgagni hernia was repaired with primary suturing and mesh application. 

The patient was discharged without any complications in the postoperative period. Peroperative 

incidentally detected Morgagni hernias can be repaired simultaneously with the procedure to be 

performed. 
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Diaphragmatic Hernia 

 

Giriĸ 

Morgagni hernisi, diyafragmanēn anterior duvarēndaki defektten kaynaklanan konjenital bir herni 
­eĸididir. Morgagni hernisi veya Larrey hernisi olarak da adlandērēlan retrosternal diafragma hernileri 

olduk­a nadir olarak saptanēr Konjenital diyafragma hernilerinin sēklēĵē her 10.000 doĵumda yaklaĸēk 

3.3 olarak tespit edilmiĸtir. Morgagni hernileri ise konjenital diyafragma hernilerinin % 3 - 4 l¿k kēsmēnē 

oluĸturmaktadēr (1, 2).  

Hiatal herniler ise saĵ ve sol diyafragma krusu arasē olarak tanēmlanan hiatal bºlgeden mide veya 

abdominal yapēlarēn toraks boĸluĵuna doĵru yer deĵiĸtirmesi olarak tanēmlanmaktadēr. Buna neden 

olabilecek bir­ok mekanizma tanēmlanmēĸtēr. Bunlardan bir tanesi asit maruziyetine baĵlē ºzafagusta 
gºr¿len kēsalmadēr (3). Bunun yanēnda ĸiddetli kusmalar, y¿ksek abdominal basēn­ ve tekrarlayan 

yutkunmalara baĵlē oluĸan stresin de frenoºzafageal membran ¿zerinde zayēflatēcē etki oluĸturduĵu ve 

elastik dokularda dejenerasyona sebep olduĵu ortaya konmuĸtur. Bu da krus mesafelerinde geniĸlemeye 

dolayēsēyla da hiatal herniye sebep olabilmektedir. 

Bu ­alēĸmada, Sleeve gastrektomi ºyk¿s¿ bulunan ve hiatal herni tanēsēyla operasyon kararē alēnan 

hastada peroperatif insidental olarak saptanan Morgagni hernisinin hiatal herni onarēmēyla eĸ zamanlē 

laparoskopik onarēmē ve mesh uygulamasē anlatēlmēĸtēr. 

Vaka Sunumu 

50 yaĸēnda kadēn hasta, ciddi refl¿ semptomlarē (aĵzēna yakēcē mide suyunun gelmesi, geceleri 

ĸikayetlerinin artmasē, gºĵ¿s arkasēnda yanma hissi gibi)nedeniyle kliniĵimiz Genel Cerrahi 
polikliniĵine baĸvurdu. Hastanēn yaklaĸēk 14 ay ºnce Laparoskopik Sleeve Gastrektomi (LSG) ameliyatē 

ºyk¿s¿ mevcuttu. ķikayetlerinin ameliyat sonrasē 6. Ayda baĸladēĵēnē belirten hastanēn yaklaĸēk 8 aydēr 

ĸikayetleri artarak devam etmekteydi. Hastanēn ºzge­miĸinde baĸka bir ameliyat ºyk¿s¿ 

bulunmamaktaydē. Herhangi bir ek hastalēk bulunmamaktaydē. Hasta LSG sonrasē ara vermeden PPĶ 
tedavisi almaktaydē. Bunun ¿zerine hastaya yapēlan ¦st Gastrointestinal Sistem Endoskopisiô nde 

pangastrit ve Hill Grade 4 hiatal herni tespit edildi. Bunun ¿zerine hasta, Laparoskopik Hiatal Herni 

Onarēmē ameliyatē i­in hazērlandē. Operasyon esnasēnda hastada 7x7 cm lik Morgagni hernisi (Resim 1) 
ve yaklaĸēk 5 cm lik hiatal herni tespit edildi. Aynē seansta iki defektin de onarēlmasē kararē alēndē. 

Morgagni hernisi i­inde bulunan falciform ligaman enerji aleti yardēmēyla serbestlenerek defekt dēĸēna 

alēndē. Defekt alanē 3.0 v-lock s¿tur yardēmēyla kapatēldē. Arkasēndan 15x15 cm lik composite mesh 
defekt alanēnēn ortalayacak ĸekilde bu alana yerleĸtirildi (Resim 2) ve 3.0 Vicryl s¿turlar ve yama 

sabitleyici yardēmēyla tespit edildi. Bu iĸlemi takiben hiatal herni onarēmē i­in cruslar arasē mesafe 

a­ēlarak cruslar ve ºzafagus ortaya kondu. ¥zafagus ve ºzafagogastrik bileĸke yaklaĸēk 5 cmô lik 

ºzafagus kēsmē abdomende kalacak ĸekilde serbestlenerek batēn i­erisine ­ekildi. Herhangi bir darlēk 
oluĸturmamak amacēyla 46 french buji aĵēzdan mideye ilerletilerek diafragma cruslarē 2.0 prolen 

s¿turlarla ºzafagus arkasēndan birbirlerine yaklaĸtērēldē. Bu ĸekilde Morgagni hernisi ve Hiatal herni eĸ 

zamanlē onarēlmēĸ oldu. Postoperatif dºnemde hastada herhangi bir komplikasyona rastlanmadan 1 g¿n 

sonra taburculuĵu yapēldē. Hastanēn 1. Yēl kontrol¿nde aktif ĸikayeti bulunmamaktadēr.  

Tartēĸma 

Morgagni hernileri, cerrahi olarak onarēm yapēlan diafragma hernileri i­erisinde %1-6ô lēk kēsmē 
oluĸturmaktadēr (4-6). Laparoskopinin yaygēnlaĸmasēndan ºnce onarēm i­in genellikle a­ēk yºntem 

tercih edilmekteydi. Bazē cerrahlar trans torasik yaklaĸēmē da tercih etmekteydi. Son yēllarda genellikle 

minimal invaziv yºntemler onarēm i­in tercih edilir hale geldi. 

Diyafragma hernileri, laparoskopik ve a­ēk onarēm tekniklerinin yanēnda primer s¿turasyon ve mesh 
uygulamasē gibi farklē yaklaĸēmlarla tedavi edilebilmektedir. Genellikle insidental olarak 

saptanmaktadēr (7-11).  
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Laparoskopik onarēm veya video yardēmlē torasik onarēm ºn plana ­ēktē (12). Yalnēzca yama kullanēlarak 

laparoskopik onarēm, laparoskopik primer s¿turasyon ve yama uygulamasē, zēmba sistemi kullanēlarak 
laparoskopik onarēm ve yalnēzca laparoskopik primer s¿turasyon tekniĵi en sēk kullanēlan ameliyat 

tekniklerini oluĸturmaktadēr (7, 8, 10). 

Morgagni hernisinin transvers ­apē genellikle anterior-posterior ­apēndan daha fazladēr. Bu nedenle 
gerginliĵi en d¿ĸ¿k seviyede tutmak i­in yapēlacak onarēmēn anteriordan posteriora doĵru yapēlmasē 

gerekmektedir. Bunun yanēnda falciform ligaman, defektin posterior sēnērēnē net olarak gºrebilecek 

d¿zeye kadar a­ēlmalēdēr. Fētēk kesesinin ­ēkarēlmasē cerrahēn kendi kararēdēr. G¿venle yapēlabilecekse 

fētēk kesesi de ­ēkartēlabilir. 

Bizim gºr¿ĸ¿m¿ze gºre anteriordan posteriora tam kat duvar alēnarak ayrē ayrē konulan primer s¿turlar 

ve yama serilmesi bu hastalar i­in etkili ve g¿venli bir ameliyat tekniĵidir.   

Sonu­ 

Peroperatif insidental olarak saptanan Morgagni hernileri hiatal herni onarēmē ile eĸ zamanlē, yama 

kullanēlarak veya kullanēlmadan onarēlabilir. 
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Resim 1: Morgagni herni defektinin laparoskopik gºr¿nt¿s¿ 

 

 

Resim 2: Morgagni hernisinin primer onarēmē sonrasē yama ile kapatēlmasē 
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¥zet 

Ama­: Emniyetli askeri u­uĸ i­in hava m¿rettebatēn saĵlēklē olmasē gerekir. P-dalgasē dispersiyonu 
(PWD) atriyal fibrilasyon geliĸme riskini temsil eder. ¢alēĸmamēzda yēllēk peryodik muayene sonucunda 

saĵlam raporu almēĸ hava m¿rettebatēnda atriyal fibrilasyon geliĸme riskini deĵerlendirmeyi 

ama­ladēk. Gere­ ve yºntemler: Daha ºnceki peryodik muayene raporlarēnda saĵlēklē olduĵu bilinen 
81 hava m¿rettebatē ­alēĸmaya dahil edildi. Fizik muayeneleri, gºr¿nt¿leme ve laboratuvar tetkikleri 

yapēldē. Elektrokardiyografi ­ekilerek PWD hesaplandē. Bulgular: Araĸtērmaya katēlanlarēn yaĸ 

ortalamasē 36,15Ñ8,97 yēl idi. Katēlēmcēlarēn 17ôsi nakliye u­aklarēnda, 13ô¿ jetlerde, 51ôi 

helikopterlerde gºrev yapēyordu. Helikopter ve nakliye u­aĵē m¿rettebatēnēn 51'i pilot olmayan u­ak 
m¿rettebatēydē. Yani, toplam deneklerin 50'si non-pilot u­ak m¿rettebatē ve 31 pilottu. P-dalga 

dispersiyon s¿resi nakliye u­aĵē m¿rettebatēndaki en d¿ĸ¿k saptandē. Jet, helikopter ve nakliye u­aklarē 

m¿rettebatē gruplarēnda yaĸ, BKI, ortalama arter basēncē, nabēz hēzlarē, tiroid uyarēcē hormon, 
hemoglobin, serum total bilurubin, d¿ĸ¿k dansiteli lipoprotein, alanin ve aspartat aminotransferaz 

seviyeleri arasēnda istatiksel anlamlēlēk bulunmadē (p>0.05). Jet ve nakliye u­aĵē m¿rettebatē arasēnda 

PWD anlamlēydē (p = 0.013). Jet pilotlarē helikopter m¿rettebatēndan daha y¿ksek p-dalgasē 
dispersiyonuna sahipti, ancak fark istatistiksel olarak ºnemsizdi (p=0.125). Sonu­lar: ¢alēĸmamēzēn 

sonucu jet pilotlarēnēn PWD s¿relerinin daha y¿ksek olduĵunu gºsterdi. Bu sonu­ jet pilotlarēnēn 

gelecekte atriyal fibrilasyon riski taĸēyabileceĵini ve bu a­ēdan takip edilmesi gerektiĵini ortaya 

koymaktadēr. 

Anahtar Kelimeler: P-Dalga Daĵēlēmē, Askeri Hava M¿rettebatē, Aritmi 

 

Evaluation of Atrial Fibrillation Risk in Periodic Examination of Military Aircrew 

 

Abstract 

Objective: Aircraft aircrew must be healthy for safe military flight. The P-wave dispersion (PWD) 

represents the risk of developing atrial fibrillation. In our study, we aimed to evaluate the risk of 
developing atrial fibrillation in aircrews who received a healthy report as a result of an annual periodic 

examination. Methods: 81 healthy aircrews were included in the study. Physical examination, imaging, 

and laboratory tests were performed. PWD was calculated by performing electrocardiography. Results: 
The mean age of the participants in the study was 36.15Ñ8.97 years. Of the participants, 17 served in 

transport aircraft, 13 in jets, and 51 in helicopters. Of the helicopter and transport aircraft crews, 51 

were non-pilot aircrew. That is, of the total subjects, 50 were non-pilot aircrew and 31 pilots. PWD 
duration was calculated lowest in transport aircraft aircrew. There were no statistically significant 

differences between age, BMI, mean arterial pressure, pulse rates, thyroid-stimulating hormone, 

hemoglobin, serum total bilirubin, low-density lipoprotein, alanine, and aspartate aminotransferase 

levels in the jet, helicopter, and transport aircraft crew groups (p>0.05). PWD was significant among 
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jet and transport aircraft crews (p = 0.013). Jet pilots had higher p-wave dispersions than helicopter 

crews, but the difference was statistically insignificant (p=0.125). Conclusion: According to the results 
of our study, jet pilots had significantly higher PWD values. This result showed that military jet pilots 

may be at risk of atrial fibrillation in the future and should be followed in this respect. 

Keywords: P-Wave Dispersion, Military Aircrew, Arrhythmia 

 

1. Giriĸ 

Askeri hava m¿rettebatē, ­eĸitli mesleki niteliklere sahip olmanēn yanē sēra, ilgili talimat ve 

yºnetmeliklerde belirtilen fiziksel ve zihinsel gereksinimleri de karĸēlamalēdēr. Gereksinimlerin 
karĸēlandēĵēndan emin olmak i­in, u­uĸ ekibinin periyodik muayeneleri ve tēbbi hastalēklarēn erken 

teĸhisi gereklidir. 

P-dalgasē dispersiyonu (PWD), ­ok sayēda farklē y¿zey elektrokardiyografik (EKG) derivasyonundan 
kaydedilen en kēsa ve en uzun p-dalga s¿resi arasēndaki fark olarak tanēmlanmēĸ ve yakēn zamanda 

invaziv olmayan elektrokardiyoloji alanēna tanētēlmēĸtēr (1). P-dalgasē belgelerinin kaydedilmesi ve 

analiz edilmesi metodolojisindeki geliĸmeler, bu EKG belirtecinin ­eĸitli klinik durumlarda ve ºzellikle, 
baĸta atriyal fibrilasyon (AF) olmak ¿zere aritmi riskinin deĵerlendirilmesinde yaygēn olarak 

kullanēlmasēna yol a­maktadēr (2). Atriyal fibrilasyon gelecekte fel­ gibi katastrofik risklere sahip en 

sēk karĸēlaĸēlan aritmilerden biridir. Ayrēca mevcut uygulamada sēklēkla karĸēlaĸēlmaktadēr. PWDônin 

AF tanēsēnda ve tedavi yºnetiminde rol¿ olabileceĵi sonucuna varēlmēĸtēr (3). U­uĸ stresi, y¿ksek irtifa, 
hipobarik koĸullar veya ani hareketler gibi faktºrlerin zamanla pilotlarda AF gibi aritmilerin geliĸmesine 

yol a­ēp a­madēĵē tam olarak bilinmemektedir. Bununla birlikte, ciddi supraventrik¿ler aritmilerin, 

ºzellikle AF'nin, fel­ veya ge­ici bilin­ kaybē ile sonu­lanabileceĵi ve potansiyel olarak u­uĸ 

gºrevlerinden diskalifiye edilmesine yol a­abileceĵi doĵrudur.  

Bu ­alēĸmada, AF geliĸimi a­ēsēndan risk oluĸturabilecek, PWD ile iliĸkili faktºrleri araĸtērmayē 

ama­ladēk.  

2. Materyal and Metot 

2.1 ¢alēĸma Populasyonu 

¢alēĸma, ikincil bir askeri sevk saĵlēk merkezinde ger­ekleĸtirilmiĸtir. Hastanemiz ayrēca askeri hava 

m¿rettebatēnēn yēllēk ve 5 yēllēk periyodik muayenelerinin yapēldēĵē 1845 yēlēndan beri hizmet veren bir 
merkezdir. ¢alēĸmaya tamamē erkek olan toplam 81 askeri hava m¿rettebatē alēndē. Pilot olmayan askeri 

hava m¿rettebatē, helikopterlerde ve nakliye u­aklarēnda pilotlarla birlikte u­an, arama-kurtarma 

iĸlerinde yardēmcē olan, nesnelerin taĸēnmasē, u­uĸ i­in gerekli eĸyalarēn taĸēnmasē yardēmcē olan 
personellerdir. ¢alēĸma katēlēmcēlarē i­in dēĸlama kriterleri ĸunlardē: ­alēĸmaya katēlmayē reddetme, 

sigara i­me, kontrol altēna alēnamayan hipertansiyon, anemi, kontrol edilemeyen diabetes mellitus, sol 

ventrik¿l disfonksiyonu (sol ventrik¿l ejeksiyon fraksiyonu < %50) veya hipertrofi, akut koroner 

sendromlar, kapak­ēk kalp hastalēĵē, doĵuĸtan kalp hastalēĵē, bºbrek veya karaciĵer fonksiyon 
bozukluĵu (kreatinin > 1.5 mg/dl, aspartat aminotransferaz ve alanin transaminaz > normalin ¿st 

sēnērēnēn > 2 katē), bilinen malignite, lokal veya sistemik enfeksiyon, inflamatuar hastalēklar. Denekler 

hizmet verdikleri u­ak tipine gºre jet, helikopter ve nakliye u­aklarē olmak ¿zere 3 gruba ayrēldē. 

2.2 ¢alēĸma Protokol¿ 

Periyodik muayenelerin bir par­asē olarak fizik muayene, kan basēncē ve antropometrik ºl­¿mler yapēldē. 

Muayenelerde hizmet verdikleri hava aracēnēn tipi ve tēbbi ge­miĸi hakkēnda bilgi alēndē. Muayenelerde 
ayrēca tam kan sayēmē, bºbrek ve karaciĵer fonksiyon testleri, elektrolitler, serum lipid d¿zeyleri, tiroid 

hormonlarē, elektrokardiyografik ve ekokardiyografik incelemeler yapēldē. Tedaviden ºnce her hastaya 

25 mm/sn ve 10 mm/mV genlikte bir elektrokardiyograf (model ECG-1350K Nihon-Kohden 

Corporation) kullanēlarak bir EKG yapēldē. EKG'ler bir b¿y¿te­ yardēmēyla b¿y¿t¿ld¿ ve dispersiyonlar 
manuel olarak ºl­¿ld¿. P dalgasē daĵēlēmē, P dalgasēnēn maksimum ve minimum s¿releri arasēndaki fark 

olarak hesaplandē. 
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2.3 Ķstatiksel Analiz  

Analiz i­in IBM SPSS 24.0 paket programē kullanēlmēĸtēr. Ķlk s¿rekli deĵiĸkenler, verilerin daĵēlēmēna 
gºre ortalama Ñ standart sapma veya medyan (­eyrekler arasē aralēk) olarak yazēlarak ifade edilir. S¿rekli 

deĵiĸkenleri uygun ĸekilde karĸēlaĸtērmak i­in T-testi veya Mann-Whitney U-testi kullanēldē. S¿rekli 

deĵiĸkenler i­in tek deĵiĸkenli analiz kullanēldē. Kategorik deĵiĸkenler i­in ki-kare testi kullanēldē. 
Deĵiĸkenler arasēndaki iliĸkileri deĵerlendirmek i­in Pearson ve Spearman korelasyon analizleri 

kullanēldē. P <0.05 istatistiksel olarak anlamlē kabul edildi.  

3. Bulgular 

Toplam 81 erkek hava m¿rettebatē iĸe alēndē. Araĸtērmaya katēlanlarēn yaĸ ortalamasē 36,15Ñ8,97 yēl idi. 
¢alēĸma grubunun demografik parametreleri, p-dalga s¿resi ve daĵēlēmē, kan basēncē ve laboratuvar 

ºl­¿mlerinin ortalama deĵerleri Tablo 1'de gºsterilmiĸtir.  

  

Tablo 1. ¢alēĸma gruplarē arasēnda PWDôyi etkileyen klinik ve hematolojik sonu­lar 

 

Parametreler 

Hava m¿rettebatē 

(OÑSS) 

 

P-deĵeri 

 

Jet 

 

Helikopter 

 

Nakliye u­aĵē 

Yaĸ (yēl) 38Ñ8.03 34.08Ñ7.8 34.8Ñ5.2 0.103 

BKI (kg/m2) 24.7Ñ2.01 24.89Ñ1.96 25.6Ñ3.07 0.702 

Ortalama arteryel basēn­ (mm Hg) 103.1Ñ11.7 93.08Ñ11.98 91.76Ñ9.2 0.176 

Nabēz sayēsē (beats/min) 72.4Ñ8.7 76.4Ñ9.5 78.9Ñ16.3 0.421 

Hemoglobin (g/dl) 14.85Ñ2.21 14.72Ñ1.32 15.14Ñ0.56 0.168 

Serum TSH (mIU/l) 2.23Ñ1.21 1.92Ñ1.1 1.75Ñ1.04 0.386 

LDL (mg/dl) 117.3Ñ23.09 118.3Ñ21.05 112.5Ñ21.8 0.435 

Serum total bilirubin (mg/dl) 0.9Ñ0.41 0.8Ñ0.34 0.81Ñ0.45 0.234 

ALT (IU/ml)  36.4Ñ13.4 37.1Ñ16.5 39.02Ñ14.3 0.198 

AST (IU/ml) 30.2Ñ7.3 29.8Ñ8.93 28.7Ñ6.75 0.578 

O-ortalama; SS- standart sapma; BKI- beden kitle indeksi; TSH- tiroid-stim¿le edici hormon; LDL- d¿ĸ¿k 

dansiteli lipoprotein; ALT- alanin aminotransferaz; AST- aspartat aminotransferaz. 

 

On ¿­ denek jetlerde, 51ôi helikopterlerde gºrev yapēyordu,17ôsi ise nakliye u­aklarēnda gºrev 
yapēyordu. Helikopter ve nakliye u­aĵē m¿rettebatēnēn 51'i pilot olmayan u­ak m¿rettebatēydē. Yani, 

toplam deneklerin 50'si non-pilot u­ak m¿rettebatē ve 31 pilottu. P-dalgasē dispersiyonu nakliye u­aĵē 

m¿rettebatēndaki en d¿ĸ¿k ve y¿ksek jet pilotlarēnda saptandē. ANOVA analizinde jet, helikopter ve 

nakliye u­aklarē m¿rettebatē gruplarēnda yaĸ, BKI, ortalama arter basēncē, nabēz hēzlarē, tiroid uyarēcē 
hormon, hemoglobin, serum total bilurubin, d¿ĸ¿k dansiteli lipoprotein, alanin ve aspartat 

aminotransferaz seviyeleri arasēnda istatiksel anlamlēlēk bulunmadē (p>0.05). Jet ve nakliye u­aĵē 

m¿rettebatē arasēnda PWD anlamlēydē (p = 0.013). Jet pilotlarē helikopter m¿rettebatēndan daha y¿ksek 
p-dalgasē daĵēlēmlarēna sahipti, ancak fark istatistiksel olarak ºnemsizdi (p=0.125). U­ak tiplerine, 

gºrevlerine ve tēbbi durumlarēna gºre PWD karĸēlaĸtērmalarē Tablo 2'de gºsterilmiĸtir. 
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Tablo 2. PWD'nin u­ak tiplerine ve pilot olan veya olmayan hava m¿rettebatēna gºre karĸēlaĸtērēlmasē 

 

U­uĸ durumu 

 

Mevcudiyet 

¢alēĸma grubu (n)  

Ortalama 

PWD (ms) 

 

P-

deĵeri 
Jet pilot 

(n=13) 

Helikopter 

M¿rettebatē 

(n=51) 

Nakliye u­aĵē 

m¿rettebatē 

(n=17) 

Jet pilot (n=13) evet 13 0 0 46.9Ñ10.2 0.038 

hayēr 0 51 17 35.7Ñ12.1 

Helikopter 

m¿rettebatē (n=51) 

evet 0 51 0 38.08Ñ13.3 0.971 

hayēr 13 0 17 37.91Ñ9.6 

Nakliye u­aĵē 

m¿rettebatē (n=17) 

evet 0 0 17 33.91Ñ11.43 0.062 

hayēr 13 51 0 40.3Ñ13.04 

Pilot (n=31) evet 13 14 4 41.86Ñ13.80 0.162 

hayēr 0 37 13 37.30Ñ12.30 

Pilot olmayan 

m¿rettebat (n=50) 

evet 0 37 13 37.30Ñ12.30 0.162 

hayēr 13 14 4 41.86Ñ13.80 

 

4. Tartēĸma 

Bu ­alēĸmada, jet pilotlarēnēn nakliye u­aĵē m¿rettebatēna kēyasla ºnemli ºl­¿de daha y¿ksek PWD 

seviyelerine sahip olduĵunu bulduk. Helikopter m¿rettebatēnda da bir fark vardē, ancak istatistiksel 

olarak anlamlē deĵildi.  

Aritmi, askeri hava m¿rettebatēnēn u­uĸ gºrevlerinden diskalifiye edilmesinin en sēk nedenlerinden 

biridir. Atriyal fibrilasyon, aritminin en sēk gºr¿len ĸeklidir ve ºzellikle inme baĸta olmak ¿zere, u­uĸ 
sērasēnda akut hipotansiyon veya tromboembolik olaylar yoluyla ani inkapasitasyon potansiyeline sahip 

olduĵundan gºz ardē edilmemelidir. Atriyal fibrilasyon, kalp debisini olumsuz etkiler ve esas olarak 

ventrik¿llerin diyastolik dolumuna katkēda bulunan atriyal sistol¿n kaybē nedeniyle u­uĸta akut 

yetersizliĵe neden olabilir. Pilotlarda atriyal fibrilasyon nadirdir, ancak askeri havacēlēkta kabul 
edilemez. ¥zt¿rk ve ark. hava ekibinin periyodik tēbbi muayeneleri sērasēnda jet pilotlarēnda tespit edilen 

2 AF vakasē bildirmiĸtir (4). Aslēnda zaman i­inde havacēlēĵēn kendisinin mi AF'ye neden olduĵunu, 

yoksa rastgele bir bulgu mu olduĵunu ve ºzellikle jetler ile AF arasēnda neden-sonu­ iliĸkisi olup 

olmadēĵēnē tam olarak bilmiyoruz. 

Atriyal fibrilasyon ayrēca hipertrofik kardiyomiyopati hastalarēnda en sēk gºr¿len aritmidir. Eĸlik eden 

paroksismal AF'si olan bu t¿r hastalarda, egzersiz zamanēnda sin¿s ritmine raĵmen, genellikle egzersiz 

intoleransē vardēr (5,6). Kalbin bir seferde saatlerce b¿y¿k miktarda kan pompalamasē i­in yēllarca 
uĵraĸmanēn, uzun s¿reli kalp hasarēna yol a­tēĵēna ve aslēnda aerobik egzersizin b¿y¿k saĵlēk 

avantajlarēnē geri ­evirdiĵine dair kanētlar olabilir. Bu konu, saĵlēklē bir atletik yaĸamdan yēllar sonra 

AF'ye sahip olan sporcular sºz konusu olduĵunda spek¿lasyon yapēlmēĸtēr. Kalbe binen b¿y¿k y¿k bu 

t¿r sorunlara yol a­abilir.  

¢alēĸmamēzda jet pilotlarēnda PWD s¿resinin daha uzamēĸ bulduk. Bu iliĸki yaĸ, TSH d¿zeyleri, 

ortalama arteriyel basēn­, nabēz hēzlarē, hemoglobin deĵerleri ve BKIôinden baĵēmsēzdēr. B¿y¿k G 
kuvvetleri, devam eden valsalva manevralarē, hipoksi, hipobarik koĸullar ve diĵer zorlayēcē u­uĸ 

durumlarēnēn jet pilotlarēnda daha y¿ksek PWD deĵerlerinden sorumlu olabileceĵine inanēyoruz. Bir jet 

u­aĵēnē u­ururken zorlu durumlarēn AF ve bunun ºnemli ºngºr¿c¿lerinden biri olan PWD ¿zerindeki 

dinamik etkilerini ortaya ­ēkarmak i­in daha ileri ­alēĸmalar yapēlmalēdēr. 

Hipertiroidide ve bazē ­alēĸmalara gºre hipotiroidide kardiyak aritmiler gºr¿lebilir. Atriyal fibrilasyonun 

patogenezinde hipotiroidizmin hipertiroidizm kadar ºnemli olduĵu ºne s¿r¿lm¿ĸt¿r (7,8). 

Hipertiroidizm ve hipotiroidizm arasēnda PWD artēĸēna neden olmada a­ēk bir fark vardēr. Hipertiroidide 
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PWD artēĸēnēn maksimum p-dalga s¿resindeki artēĸa baĵlē olduĵu bulunurken, hipotiroidide artmēĸ 

ºz¿rl¿l¿ĵ¿n azalmēĸ minimum p-dalga s¿resine baĵlē olduĵu bildirilmiĸtir (9,10). Bizim ­alēĸmamēzda 
istatiksel olarak anlamlē olmasa da jet pilotlarēnda TSH seviyesi daha y¿ksek bulunmuĸtur. 

Hipotiroidizm ve hipertiroidizmin erken tanēnmasē ve tedavisinin ve periyodik muayenelerde askeri 

hava m¿rettebatēnda PWD deĵerlerinin rapor edilmesi ºnemli olacaktēr.  

Limitasyon:  ­alēĸma grubumuz nispeten k¿­¿kt¿. Genel olarak askeri u­ak m¿rettebatēnda kadēnlar 

erkeklere gºre daha k¿­¿k bir gruptur ve kadēn askeri pilotlar hakkēnda herhangi bir veri elde edemedik. 

Cinsiyet farklēlēklarēndan dolayē bazē tartēĸmalara neden olabilir. 

5. Sonu­ 

¢alēĸmamēzēn sonu­larēna gºre jet pilotlarē ºnemli ºl­¿de daha y¿ksek PWD deĵerlerine sahipti. Bu 

durum askeri jet pilotlarēnēn gelecekte atriyal fibrilasyon riski taĸēyabileceĵini ve bu a­ēdan takip 

edilmesi gerektiĵini ortaya koymaktadēr. P dalgasē daĵēlēmē, askeri hava m¿rettebatēnēn periyodik 

muayeneleri sērasēnda dikkate alēnmasē gereken ºnemli bir parametredir. 
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¥zet 

Bu ­alēĸmada cezaevinde yaĸayan ­ocuklarēn durumunu, ­ocuk refahē konusunun incelenmesinde 
kullanēlan ñiyi olma haliò kavramē aracēlēĵēyla ele alēnmēĸtēr. Beslenme, anne karnēndan baĸlayarak 

insan saĵlēĵēnēn korunmasēnda ve iyileĸtirilmesinde en ºnemli faktºrlerden biridir. Saĵlēklē, yeterli ve 

dengeli beslenme herkes i­in ºzellikle de ­ocuklar i­in gereklidir. ¢¿nk¿ bu dºnemde kazanēlacak 
beslenme alēĸkanlēklarē yaĸam boyu s¿rd¿r¿lmektedir. Fakat cezaevlerinde yaĸayan ­ocuklar ortam 

ĸartlarēndan dolayē yetersiz ve dengesiz beslenmekte biyolojik, fiziksel ve psikolojik geliĸimleri olumsuz 

etkilenmektedir. yeterli ve dengeli beslenmenin saĵlanmasē, d¿zenli saĵlēk izlemlerinin yapēlmasē, oyun, 
hareket, uyku gibi temel gereksinimlerinin karĸēlanmasē, destekleyici fiziksel ­evre, aile ¿yeleri ve diĵer 

bireylerle etkileĸim ve iletiĸimin kurulmasē gibi temel gereksinimleri karĸēlamaktan uzaktēr Ne kadar iyi 

beslenme, barēnma ve eĵitim ĸartlarē saĵlanērsa saĵlansēn, ­ocuĵun annesinden ayrēlmasēndan 

kaynaklanan sorunlar sayēsēz ve olduk­a etkilidir. ¢ocuklarda travma etkisi yapabilen bu durumun, 
psikolojilerinin yanē sēra fiziksel geliĸmelerini de olumsuz etkilediĵi vurgulanmēĸtēr ¢alēĸmanēn amacē, 

ceza evlerinde yaĸayan ­ocuklarēn beslenme sorunlarēnēn geliĸimleri ¿zerine etkisi inceleyerek, sēnērlē 

sayēda ­alēĸma olan bu konuyla ilgili literat¿re bir katkē sunmak ve soruna iliĸkin ­ºz¿m yºntemlerine 

yol gºsterici niteliktedir. 

Anahtar Kelimeler: Ceza, ¢ocuklar, Geliĸim, Etki, Beslenme Sorunlarē 

 

Nutritional Problems of Children Living in Prisons Effect On Their Developments 

 

Abstract 

In this study, the situation of children living in prison is discussed through the concept of "well-being", 
which is used in the study of child welfare. Nutrition is one of the most important factors in protecting 

and improving human health, starting from the mother's womb. A healthy, adequate and balanced diet 

is necessary for everyone, especially for children. Because the eating habits to be gained in this period 
are maintained throughout life. However, children living in prisons are fed inadequately and 

unbalancedly due to environmental conditions, and their biological, physical and psychological 

development is adversely affected. It is far from meeting basic needs such as adequate and balanced 

nutrition, regular health monitoring, meeting basic needs such as play, movement, sleep, supportive 
physical environment, interaction and communication with family members and other individuals No 

matter how good nutrition, shelter and education conditions are provided The problems arising from 

the separation of the child from the mother are numerous and quite effective. It was emphasized that 
this situation, which can have a traumatic effect on children, negatively affects their physical 

development as well as their psychology. 
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1. Giriĸ 

Cezaevi òetnik ve k¿lt¿rel a­ēdan farklē, cinsiyete gºre kapsamē deĵiĸen ve saĵlēkla ilgili tutum ve 

davranēĸlarē a­ēsēndan da farklēlēklarē olan bireyleri ifade eden bir kavramdēr. ñMahkumò olmak, insanē 

ailesinden, evinden ve kendisi i­in ºnemli olan bir ­ok uyarandan uzaklaĸtēran bir rold¿r.1 

Cezaevi ortamēnda olan kiĸiler, yasal durumlarēndan dolayē ayrēm yapēlmaksēzēn, bir­ok hizmetlere 

(beslenme, saĵlēk, eĵitim vb) eriĸim hakkēna sahiptirler.2,3 ¥zelikle cezaevlerinde yaĸayan ­ocuklarēn 

beslenme gereksinimleri genel olarak geliĸimlerini doĵrudan etkilemektedir. Cezaevi koĸullarē; yeterli 
ve dengeli beslenmenin saĵlanmasē, d¿zenli saĵlēk izlemlerinin yapēlmasē, oyun, hareket, uyku gibi 

temel gereksinimlerinin karĸēlanmasē, destekleyici fiziksel ­evre, aile ¿yeleri ve diĵer bireylerle 

etkileĸim ve iletiĸimin kurulmasē gibi temel gereksinimleri karĸēlamaktan uzaktēr.4  

1.1. Ceza Nedir? 

Ceza, kiĸilerin ¿zerinde ­eĸitli acē veya zarar veren uygulamalarla belirli uygulamalarēn 

ger­ekleĸtirilmesidir. Ceza ile ilgili tanēmlara bakēldēĵēnda ilk olarak cezanēn ara­sal kullanēmē yºn¿yle 

tanēmlamalarēn ºn planda olduĵu gºr¿nmektedir.5 

1.2. Cezaevinde Yaĸayan ¢ocuklar 

D¿nyada milyonlarca ­ocuk ebeveynlerinin tutuklanmasē ve hapsedilmesinin olumsuz ve derin 

etkilerine maruz kalmaktadēr. Bu konudaki ger­ek sayēlarēn bilinmemesi, yºneticilerin bu meseleye 
yeterince ilgi gºstermemesi ile a­ēklanmaktadēr ve sºz konusu ­ocuklarla ilgili sistemli kayētlar 

tutulmamaktadēr. Diĵer taraftan, kayēt tutulmasē, ºzellikle bu bilgiler kolay ulaĸēlabilir olduĵunda, 

ayrēmcēlēk ya da damgalanmaya neden olabileceĵinden dolayē problemli gºr¿lmektedir.6 

¥zg¿rl¿kten yoksun kalmanēn her zaman zor olduĵunu ve hamile ya da k¿­¿k ­ocukla cezaevine giren 

bir kadēn i­in durumun daha da karmaĸēklaĸtēĵēnē vurgulamaktadēr. ¥zg¿rl¿ĵ¿ kēsētlanan kimsenin, hem 

kendisinin hem de diĵer aile bireylerinin nasēl etkileneceĵi konusunda endiĸe duyduĵu bilinmektedir.7 

Annesi ile cezaevine giren bir ­ocuk sºz konusu olduĵunda, anne ve ­ocuk, kendi insan haklarēnē 
kullanma konusunda birbirlerini kēsētlamaktadērlar. Yaĸamlarēnē s¿rd¿rme, saĵlēk, geliĸme, psikolojik 

ve duygusal iyi olma halleri direk ve muhtemelen olumsuz etkilenir.8 

Birleĸmiĸ Milletlerôin ¢ocuk haklarē ¿zerine temel bazē prensipleri vardēr. Buna gºre; ­ok ºzel durumlar 
dēĸēnda ­ocuklar anne ve babalarēndan ayrēlmamalēdērlar, ­ocuĵun iki ebeveyniyle olma hakkē vardēr, 

­ocuklarē tehlikeden korumak zorunludur, ­ocuĵun ¿st¿n yararē gºzetilmelidir.7 ¢ocuĵun annesi ile 

birlikte cezaevine girmesiyle, bunlar gibi uluslararasē yasalarca garanti altēna alēnmēĸ haklarē tehlikeye 

girer.8 

Ebeveyni cezaevine giren bir ­ocuĵun ¿zerindeki etkilerin ĸu gibi ºzelliklere gºre deĵiĸebileceĵi ifade 

edilmektedir:  

¶ Tutuklanan ebeveynin anne mi yoksa baba mē olduĵu,  

¶ ¢ocuĵun karakteri,  

¶ ¢ocuĵun temel bakēmēnē ¿stlenebilecek uygun ve gºn¿ll¿ birinin devreye girip giremeyeceĵi,  

¶ ¢ocuĵun yaĸē ve ailedeki pozisyonu,  

¶ ¢ocuĵun, mahk¾m olan ebeveynle olan iliĸkisinin nasēl olduĵu vb.6 

Anne cezaevine girdiĵinde, ­ocuĵun baĸka bir bakēcēnēn yanēna yerleĸmesi yaygēndēr. Bu durum, bazen, 
­ocuĵun yeni bir okula baĸlamasēna, akraba, arkadaĸ ve sosyal ortamēndan uzak kalmasēna neden 

olabilmektedir.6 Filipinlerôdeki bir ºrnekte, her g¿n annesi tarafēndan mahkum olan eĸinin yanēna, erkek 

cezaevine bērakēlēp akĸam alēnan bir ­ocuktan sºz edilmektedir. Cezaevlerindeki bazē annelerin 
­ocuklarēnē sadece hafta sonlarē yanlarēna aldēklarē ºrnekler de mevcuttur.9 Ancak bu uygulamalarēn 

hepsi tartēĸmalēdē. 

1.3. T¿rkiyeôde Cezaevinde Yaĸayan ¢ocuklar 
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Cezaevi ­ocuklar i­in uygun bir ortam olmasa da, orada anneleriyle kalmalarēnēn da b¿y¿k ºnem taĸēdēĵē 

vurgulanmaktadēr. Bu nedenle cezaevlerinin ­ocuklar i­in uygun donanēmlarla zenginleĸtirilmesi ihmal 
edilmemelidir. Gºr¿ĸ¿len uzmanlar, bir ­ocuk i­in en b¿y¿k sorunun anne yoksunluĵu olduĵunu 

vurgulamēĸtēr. Ne kadar iyi beslenme, barēnma ve eĵitim ĸartlarē saĵlanērsa saĵlansēn, ­ocuĵun 

annesinden ayrēlmasēndan kaynaklanan sorunlar sayēsēz ve olduk­a etkilidir. ¢ocuklarda travma etkisi 
yapabilen bu durumun, psikolojilerinin yanē sēra fiziksel geliĸmelerini de olumsuz etkilediĵi 

vurgulanmēĸtēr.9 

Uzmanlar, annesinden ayrēlan 0-2 yaĸ grubu ­ocuĵun g¿ven duygusu geliĸtirme yºn¿nden yaĸayacaĵē 

sēkēntēlarēn t¿m yaĸamēna yansēyacaĵēnē belirtmektedir. Yine aynē nedenle ortaya ­ēkabilen óbebeklik 
depresyonuônun, ­ocuĵun saĵlēklē geliĸimini sekteye uĵrattēĵē, sēk sēk hasta olmasēna neden olduĵu ve 

hatta bebek ºl¿m¿ne kadar giden sorunlar yarattēĵē bilimsel olarak kanētlanmēĸtēr.6 

 

 

Kaynak: 10Birleĸmiĸ Milletler ¢ocuk Haklarē Komitesi, 29 Mayēs 2013, ¢ocuĵun y¿ksek yararēnēn 

birinci planda dikkate alēnmasē hakkē ile ilgili genel gºr¿ĸ No.14 

H¿k¿ml¿ kadēnlarēn dēĸarēda kalan diĵer ­ocuklarē da bir baĸka sorundur. Yapēlan araĸtērmalar, baba 

ceza evine girdiĵinde annenin ­ocuklarēn bakēmēna devam ettiĵini ancak anne cezaevine girdiĵinde 

ailelerin daĵēlma riski yaĸadēĵēnē ve ­ocuklarēn devlet kurumlarēnēn bakēmēna muhta­ hale gelebildiĵini 
gºstermektedir. Ebeveynlerinden biri cezaevine girmiĸ olan ­ocuklarda, ­evrenin de etkisiyle, su­ 

oranēnēn arttēĵēnē ve bu ­ocuklarda psiko-sosyal sorunlar, depresyon, hiperaktivite, saldērganlēk, i­e 

kapanma, baĵēmlēlēk, uyku ve yeme bozukluklarē, okul baĸarēsēzlēĵē ve devamsēzlēĵē gibi problemlerle 

karĸēlaĸēldēĵē da d¿nya ­apēndaki ­eĸitli ­alēĸmalarla ortaya konmuĸtur.11 

1.4. Beslenmenin ¥nemi 

Beslenme; b¿y¿me, yaĸamēn s¿rd¿r¿lmesi ve saĵlēĵēn korunmasē i­in zorunludur. Okul ­aĵē grubunun 

beslenmesinde ise ama­ normal saĵlēklē b¿y¿me ve geliĸmeyi saĵlamaktēr. ¢ocuklukta kazandērēlan 
saĵlēklē beslenme alēĸkanlēklarēnēn pekiĸtirilmesinde b¿t¿n geliĸimleri boyunca b¿y¿k ºnem 

taĸēmaktadēr.12 

 

Ķnsan yaĸamēnda yeterli ve dengeli beslenmenin ºnemli olduĵu dºnemlerden birisi, ­ocukluk ­aĵē ile 

yetiĸkinlik ­aĵē arasēnda ge­iĸ dºnemi sayēlan b¿y¿me ve geliĸmenin hēzlandēĵē, ­ocuĵun ruhsal yºnden 

geliĸtiĵi ve cinsiyet karakterini kazandēĵē adolesan dºnemidir. Adolesan dºnemde beslenmenin yeterli 
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ve v¿cut gereksinimlerine uygun olmasē ­ok ºnemlidir. ¢¿nk¿ bu dºnem duygu, d¿ĸ¿nce, davranēĸ ve 

tutumun geliĸme ­abasēnēn yoĵunlaĸtēĵē bir s¿re­ olmasēnēn yanē sēra fizyolojik, psikolojik deĵiĸme ile 

sosyal olgunluĵa hazērlanma s¿recini de i­erir.13 

1.5. Ceza Evlerinde Yaĸayan ¢ocuklarēn Beslenme Sorunlarēnēn Geliĸimleri ¦zerine Etkisi 

Beslenme, v¿cudun fizyolojik dengesinin saĵlanmasēnda ºĵ¿n d¿zeni ºnemli bir etkendir. Yeterli ve 
dengeli beslenebilmek i­in g¿nl¿k diyetin en az ¿­ ana, iki ara ºĵ¿n halinde t¿ketilmesi gerekir. G¿nl¿k 

diyetin iki ºĵ¿n ve daha az olmasēnēn metabolizmayē aksatacaĵē bildirilmektedir.14 ¢ocuklarēn fiziksel 

ve ruhsal olarak saĵlēklē geliĸebilmeleri i­in beslenme ilk sēralarda yer almaktadēr. ¢ocuklarēn yaĸlarēna 

uygun, saĵlēklē beslenmelerinin desteklenmediĵi, hatta engellendiĵi durumlar ñyaĸam hakkēnēnò ihlali 

anlamēna gelmektedir ve ñ­ocuĵun y¿ksek yararēnēn gºzetilmesiò ilkesine aykērēdēr.13 

Yetersiz ve dengesiz beslenme sorunlarēndan en ­ok etkilenenler ise ceza evlerinde yaĸayan geliĸim 

­aĵēndaki ­ocuklar olmaktadēr. Bu durum ºzellikle aileden gelen kalētēmsal hastalēklarē olan ­ocuklarē 
doĵrudan etkilemektedir.15 Diĵer taraftan, yaĸlarēna uygun beslenme olanaklarēndan da mahrum olan 

­ocuklar ­oĵunlukla anneleriyle aynē yemeĵi paylaĸmak durumundadērlar. ¢ocuklara cezaevi 

yºnetiminin inisiyatifine baĵlē olarak, s¿t, yumurta vb. ek gēdalar verilebilmektedir. ¢ocuklarēn geri 
kalan ihtiya­larēnēn hapishane kantininden temin edilmesi m¿mk¿n ise de bu durumda mahpus annenin 

gelir d¿zeyi ºnem arz etmektedir. D¿ĸ¿k gelire sahip yahut hi­bir geliri olmayan hapishaneler bu konuda 

sorun yaĸamaktadēr.16 

Ancak hapishane koĸullarēnda ­ocuklarēn annelerinden ayrē birer birey olarak sayēlmadēklarē ve 
annelerin yemeklerini paylaĸmak zorunda kaldēklarē gºr¿lm¿ĸt¿r. ¢ocuklar i­in ºzel yemek adē altēnda 

hazēr gēdalar (uzun ºm¿rl¿ s¿t, yapay meyve suyu, bisk¿vi, kek vb.) verildiĵini, emzirme g¿­l¿ĵ¿ olan 

anneler i­in ve/veya emzirme ile beraber mama takviyesi ihtiyacē duyan anneler i­in mama tedariĵi 

olmadēĵē saptanmēĸtēr.  

Mama, kahvaltēlēk gēdalar, meyve vb. gēdalarē kadēnlar kendi imkanlarēyla kantinden satēn almak 

zorunda kalmēĸlardēr. Bazē hapishane yºnetimleri s¿t¿ kesilen ya da bebeĵini doyurmaya yetmeyen 

annelerin bebeklerine geliĸimsel olarak uyumlu olmayan veya tarihi ge­miĸ mamalar vermiĸ ya da siyasi 

mahpuslara bebek mamasē verilmesi yasaklanmēĸtēr.  

Oysa ilgili 5275 sayēlē yasanēn 65.Maddesinin 2.fēkrasēnda33 ­ocuklarēn beslenme hakkē 

vurgulanmaktadēr ñAnalarēnēn yanēnda kalan ­ocuklara, yaĸ ve durumlarēna ve ihtiya­larēna gºre 

yiyecek ve i­ecek verilir.ò 

Cezaevlerinde beslenme ­ocukluk ve ergenlik dºneminde yeterli ve dengeli olmazsa, ileri dºnemlerde 

ºnemli kronik hastalēklarēn oluĸmasēna zemin hazērlayabilir. Hayat boyu s¿recek beslenme alēĸkanlēklarē 
ergenlik dºneminde yerleĸir. Bu ºnemli dºnemde kºt¿ beslenme alēĸkanlēklarē ve beslenme bozukluklarē 

daha sēktēr. Genelde beslenme ĸekli ve i­eriĵi yaĸam ĸekli ve koĸullarēyla paralellik gºsterir. Ergenlik 

dºneminde yetersiz beslenme ya da kºt¿ beslenme alēĸkanlēklarē sonucunda ileriki yaĸlarda osteoporoz, 

ĸiĸmanlēk, hiperlipidemi, cinsel geliĸimde gecikme, kalp-damar hastalēklarē ve kanser ºnemli sorun 

olarak karĸēmēza ­ēkar.17,18 

Yetersiz ve dengesiz beslenen ceza evindeki ­ocuklarēn b¿y¿me-geliĸmelerinin aksadēĵē, dikkat 

s¿relerinin kēsaldēĵē, algēlamalarēnēn azaldēĵē ve ºĵrenmede g¿­l¿k ­ektikleri bildirilmiĸtir.18 yetersizliĵi 
devam ederse lineer b¿y¿mede duraklama veya yavaĸlama, kemik olgunlaĸmasēnda ve diĵer geliĸme 

parametrelerinde gerilik gºr¿l¿r.14 

Yetersiz ve dengesiz beslenme sonucu b¿y¿me ve geliĸme olumsuz etkilenebilir. Gen­lerin beslenmesi 
sērasēnda sēk karĸēlaĸēlan sorunlardan birisi demir, kalsiyum ve bazē minerallerin yetersiz alēmēdēr. 

Adolesan dºnemde ĸekerli ve yaĵlē gēdalarēn fazla t¿ketilmesi ĸiĸmanlēĵēn ortaya ­ēkmasēna neden 

olur.19 

Ceza evinde yaĸayan ­ocuklarēn beslenme konusunda yapēlan araĸtērmalar, yetersiz beslenme kadar, 
aĸērē beslenmenin de saĵlēĵē ve yaĸam s¿resini olumsuz yºnde etkilediĵini gºstermektedir. Kronik 

beslenme yetersizliĵi durumundan, aĸērē beslenme durumuna ge­mekte ve bunun sonucunda daha ºnce 

toplumlarda ender olarak gºr¿len hastalēklarēn sēklēĵēnda artēĸ yaĸanmaktadēr. ¦lkemizde dengesiz 
beslenmenin nedenleri araĸtērēldēĵēnda, ceza evlerinde yaĸayan ­ocuklarēn ortam ĸartlarēndan dolayē 
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beslenme bilgilerinden yoksunluĵun b¿y¿k ºnem taĸēdēĵē gºr¿lmektedir. Bu bakēmdan dengesiz 

beslenmenin ºnlenmesinde beslenme eĵitimi ile saĵlēklē beslenme bilincinin kazandērēlmasē b¿y¿k 

ºnem taĸēmaktadēr.20,21,22 

 

  ñ¢ocuk hemen hemen bizimle aynē yemeĵi yiyordu. Koĵuĸun hepsine bir tencere yemek 

geliyordu. ó¢ocuĵu da d¿ĸ¿nerek fazla verdikô diyorlardē. Tēpkē yetiĸkin gibi ­ocuk da 
bizimle aynē yemeĵi yiyordu. Ancak hapishanenin yemekleri ­ok yaĵlē ve sal­alē olduĵu 

i­in ­oĵu zaman ­ocuĵum baĵērsak problemleri yaĸēyorduò  

  ñSemaverin i­inde yemek yapēyordum. ¢orba geliyorsa i­ine pirin­ katēyordum ve 

semaverde yeni yemek yaratēyordum. Ekmeĵin i­ini ­ēkartēp hamur yapēyor ve 
kēzartēyordum yalancē piĸi gibi oluyordu. Onu ­ok seviyordu. Gelen pilavēn pirincini ayērēp 

s¿tla­ yapēyordumò  

 ñécezaevinde (Kadēn Kapalē Ceza Ķnfaz Kurumu 2ôde) ­ocuĵa yiyecek anlamēnda farklē 
yiyecek verdikleri oluyordu. ¢iĵ yumurta, et suyu veriyorlardē. Daha esnek koĸullar vardēò 
23 

ñHapishanede ­ocuĵunuzla birlikte kalmak nasēl hissettiyordu, beraberinde neler getiriyordu?ò 

sorumuza bir annenin verdiĵi yanēt olduk­a ­arpēcēdēr. 

 

ñ¢aresizlik. Ben kēzēmē katē gēdaya alēĸtērmaya ­alēĸēyordum, s¿t¿m de azalmēĸtē ­¿nk¿ 

ama yemekler o kadar kºt¿yd¿ ki, aĸērē yaĵlēydē, yēkayēp yedirmeye ­alēĸēyorduk ama 
yemiyordu, bazen s¿t¿m kesiliyordu, a­ kalēyordu kēzēm. Sayēyordum bug¿n a­ kaldē, bug¿n 
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de a­ kaldē diye sonra saymayē bēraktēm, alēĸtēm. Hi­bir ihtiya­larē verilmiyordu.ò (Mer­il, 

2020). 

Yumurta ve k¿­¿k s¿t, onun haricinde hi­bir ĸey verilmedi ­ocuklar i­in. Yumurtalar morarmēĸ 

bir ĸekilde geliyordu haĸlanmaktan. Kaĸēklar teneke gibi birĸeydi, ­ok ince. Bizim bile aĵzēmēz yara 

olmuĸtu, kanatēyordu aĵzēmēzē. ¢ocuĵa da bunlarla yemek yedirmemizi bekliyorlar.ò 24 

 

ñ¢ocuĵa ayrē yemek vermiyorlardē, bir kiĸi olarak deĵerlendirmiyorlardē. Anne kendi 

payēna d¿ĸenden ­ocuĵa vermek durumunda, bizim kaldēĵēmēz dºnemin sonunda sadece 

­ocuklar i­in kahvaltē gelmeye baĸlamēĸtē, yalnēz kahvaltēlēk olarak getirilen ĸey, meyveli 
s¿t, bisk¿vi, meyve suyu falan, onlarē zaten yedirmiyordum. Biz kendimiz kantinden 

alēyorduk herĸeyi, yoĵurt mayalamaya baĸladēm k¿­¿k biberon kaplarēnda, yoĵurtsuz 

yemek yemiyordu.ò  

ñAyrē yemek vermiyorlardē. Bizim yemeklerimize ĸap koyuyorlardē, kºt¿ kokuyordu, o 

yemeklerden zaten veremiyorsunuz ­ocuĵa. Arada ­ocuklar i­in s¿t, yoĵurt, meyve suyu, 

kuruyemiĸ gibi ĸeyler veriyorlardē. Herg¿n bir yumurta veriyorlardē ­ocuklar i­in. Kēzēm 
yemiyordu zaten, o yumurtayē gºrmek istemiyordu. ¢ok ciddi yeme problemi yaĸēyorduk. 

Orada 5 kilo verdim baĸlarda. Emzirdiĵim i­in verilen yemek bana yetmiyordu. S¿t¿m 

yetmiyordu, ek gēda vermem gerekiyordu.ò 24 

 

2. Sonu­ 

Sonu­ olarak, ceza evinde yaĸayan ­ocuklarēn beslenme sorunlarēna geliĸimlerine etkisine iliĸkin ­ºz¿m 

ºnerilerini oluĸtumak gerekir. ¢ocuklarēn beslenme ve diĵer ihtiya­larēnēn karĸēlanmasē cezaevi 
yºnetiminin inisiyatifine bērakēlmamalēdēr. Beslenme listeleri uzmanlar tarafēndan ­ocuĵun yaĸēna ve 

ihtiyacēna gºre hazērlanmalēdēr. Gerek hapishanelerde annelerinin yanēnda kalan ­ocuklar gerekse 

hapishane dēĸarēsēnda bekleyen ­ocuklarēn beslenme ihtiya­larē gºz ºn¿nde bulundurularak 

geliĸimlerine olumlu etki oluĸtēracak anlayēĸ ­er­evesinde uygulamalar ¿retilmelidir. 
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¥zet 

Ama­: ¢alēĸmamēzēn amacē inme ge­irmiĸ hastalarda s¿rekli olmayan atrial fibrilasyonun (NSAF) inme 
i­in bir ºngºrd¿r¿c¿ olabileceĵini ortaya koyarak erken dºnemde inmeyi ºnleyecek tedbirler 

alēnmasēna yardēmcē olmak. Gere­ ve yºntemler: ¢alēĸmamēz retrospektif bir ­alēĸmadēr. 1 Ocak 2019 

ve 1 Mayēs 2020 tarihleri arasēnda gºr¿nt¿leme yºntemleri ile inme tanēsē konulan ve nºroloji kliniĵine 

yatērēlan ve kardiyolojik deĵerlendirmesinde ekokardiyografi ve holter elektrokardiyografi (EKG) 
izlemi yapēlmēĸ olan hastalar ge­miĸe yºnelik tarandē. Kontrol grubu olarak da yaĸ ve cinsiyete gºre 

eĸleĸtirilmiĸ, inme ĸ¿phesi ile deĵerlendirilip gºr¿nt¿leme teknikleri ile inme olmadēĵē saptanan 

hastalar alēndē. AF ya da SVO tanēsē ºnceden mevcut olan hastalar ­alēĸmaya alēnmadē. Her hastanēn 
12- derivasyonlu elektrokardiyografi, 24-saat holter EKG ve ekokardiyografi verileri toplandē. 

Ardēndan 2 grup arasēnda deĵiĸkenler karĸēlaĸtērēldē. Bulgular: Ķnme ge­iren hastalarda, kontrol 

grubuna kēyasla NSAF oranē (%42.2) ve istirahat kalp hēzē sērasēyla anlamlē olarak daha y¿ksek bulundu 
(p=0.014; p<0.001). Ek olarak, inme ge­iren hastalarda, kontrol grubuna kēyasla sol atrium vol¿m 

indeksi (LAVI) anlamlē olarak daha b¿y¿k saptandē. Sol ventrik¿l (LV) E/A ise inme grubunda anlamlē 

olarak daha d¿ĸ¿k saptandē. Glukoz, C reaktif protein (CRP), ferritin ve beyaz k¿re (WBC) inme 

grubunda daha y¿ksek saptanērken, kalsiyum ve y¿ksek dansiteli lipoprotein-kolesterol (HDL-K) 
anlamlē olarak daha d¿ĸ¿k saptandē. Sonu­: Ķnme morbidite ve mortalitesi y¿ksek bir toplum saĵlēĵē 

sorunudur. Bu nedenle inmenin ºnlenmesine yºnelik ºngºrd¿r¿c¿ belirte­lerin ºnemi her ge­en g¿n 

artmaktadēr. Ķnme ge­iren hastalarda yapēlan 24-saat holter EKGôde saptanan NSAF bu belirte­lerden 

biri olabilir ve inmenin ºnlenmesi i­in bir ºngºrd¿r¿c¿ olarak kullanēlabilir 

Anahtar Kelimeler: Atriyal Fibrilasyon, Ķnme, Holter Elektrokardiyografi 

 

The Evaluation of the Relationship of Nonsustained Atrial Fibrilation and Stroke in Patients With 

Stroke 

 

Abstract 

Purpose: The aim of our study is to show that non-sustained atrial fibrillation (NSAF) can be a predictor 

for stroke in patients who have had stroke, and to help take measures to prevent stroke in the early 

period. Material and Methods: Our study is a retrospective study. Patients diagnosed with stroke by 
imaging methods between January 1, 2019 and May 1, 2020 and followed up by echocardiography and 

holter electrocardiography (ECG) in the cardiology clinical evaluation were screened retrospectively. 

As the control group, patients matched for age and gender, who were evaluated with the suspicion of 
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stroke and were found to be free of stroke by imaging techniques, were included. Patients with a pre-

existing diagnosis of AF or SVO were excluded from the study. Each patient's 12-lead 
electrocardiography, 24-hour Holter ECG, and echocardiography data were collected. Then the 

variables were compared between the 2 groups. Results: NSAF rate (42.2%) and resting heart rate were 

found to be significantly higher in stroke patients compared to the control group, respectively (p=0.014; 
p<0.001). In addition, left atrial volume index (LAVI) was found to be significantly higher and Left 

ventricular (LV) E/A was found to be significantly lower in the stroke group compared to the control 

group. While glucose, C-reactive protein (CRP), ferritin and white blood cell (WBC) were found to be 

higher in the stroke group, calcium and high-density lipoprotein-cholesterol (HDL-C) were found to be 
significantly lower. Conclusion: Stroke is a public health problem with high morbidity and mortality. 

Therefore, the importance of predictive markers for stroke prevention is increasing day by day. NSAF 

detected in 24-hour Holter ECG performed in stroke patients may be one of these markers and can be 

used as a predictor for stroke prevention. 

Keywords: Atrial Fibrillation, Stroke, Holter Electrocardiography 

 

1. GĶRĶķ 

Atrial fibrilasyon (AF) inmenin iyi bilinen nedenlerinden biridir. Bununla birlikte sēklēkla asemptomatik 

ve paroksismal olmasē teĸhis edilmesini zorlaĸtērmaktadēr. (1,2) Holter EKG, d¿ĸ¿k tanē koyma 

sēnērlamasēna raĵmen AF tanēsē koymada kullanēĸlē tanē ara­larēndan biridir. ¢¿nk¿ loop recorder gibi 
daha y¿ksek tanē koyma yºntemleri hem giriĸimsem iĸlem gerektirmesi hem de pahalē olmasē nedeni ile 

rutin olarak kullanēma uygun deĵildir. (3) Ķnme AFôli hastalarda klinik olarak daha aĵēr seyreder ve daha 

ciddi sekeller bērakēr. Amerikan NHLBI verilerine gºre 40 yaĸ ve ¿zerinde olup inme ge­iren olgularēn 
beĸ yēl i­inde yarēya yakēnē kaybedilmektedir.(4) Bu durum, toplumsal ve ekonomik a­ēdan ºnemli bir 

y¿k oluĸturmaktadēr. Bu nedenle, AF'nin erken tespiti, hastalarēn prognozunu ºnemli ºl­¿de iyileĸtirir 

ve genel saĵlēk hizmeti maliyetlerini d¿ĸ¿r¿r. (5) Sēnērlē sayēda ­alēĸma, Holter EKG'de gºzlenen atriyal 

premat¿re kasēlmalarēn ve s¿rekli olmayan atriyal fibrilasyonun (NSAF) inmeyi tahmin edebileceĵini 
bildirmiĸtir. (6,7) Biz bu ­alēĸma ile literat¿rde sēnērlē miktarda veri olan NSAF ve inme iliĸkisini 

incelemeyi ama­ladēk. ¢alēĸmamēzēn kēsētlē veri bulunan bu alanda literat¿re katkē sunacaĵēnē 

d¿ĸ¿nmekteyiz 

2. GERE¢ VE Y¥NTEMLER 

Bu retrospektif vaka kontrol ­alēĸmasē, Helsinki Bildirgesi'ne uygun olarak tasarlanmēĸ ve y¿r¿t¿lm¿ĸt¿r 

ve kurumsal bir etik kurul tarafēndan onaylanmēĸtēr. Ocak 2019-Mayēs 2020 tarihleri arasēnda 
gºr¿nt¿leme yºntemleri ile tanēsē konulan ve inme nedeni ile nºroloji kliniĵinde yatan ve kardiyoloji 

klinik deĵerlendirmesinde holter EKG izlemi ve ekokardiyografisi yapēlmēĸ olan hastalar ge­miĸe 

yºnelik tarandē. Kontrol grubu olarak ta nºroloji kliniĵine baĸvuran 24-saat holter EKG ve 

ekokardiyografi ile deĵerlendirilen ancak inme saptanmayan hastalar alēndē. Hastalarēn temel medikal 
verilerini, 24-saat ritim holter ve ekokardiyografi bulgularēnē topladēk. Ritim holter incelemesine gºre 3 

atēmdan fazla ve 30 saniyeden az s¿ren d¿zensiz RR aralēklarēna sahip ve p dalgasē i­ermeyen aritmiler 

s¿rekli olmayan AF (NSAF) olarak kabul edildi. Otuz saniyeden daha uzun s¿ren aynē nitelikteki 
aritmiler ise paroksismal AF olarak kabul edildi. Hastalar arasēndan daha ºnce inme ya da AF tanēsē 

almamēĸ hastalar ­alēĸmaya dahil edildi. Kronik obstr¿ktif akciĵer hastalēĵē, astēm, hipertiroidi, 

hipotiroidi, guatr ve diĵer tiroid hastalēklarē, 18 yaĸ altē, ileri derecede d¿ĸk¿n, ciddi kalp kapak hastalēĵē 
ve gebeliĵi olanlar ­alēĸmaya alēnmadē. Hastalarēn demografik verileri ve klinik verileri not edildi. Elde 

edilen veriler 2 grup arasēnda karĸēlaĸtērēldē.  

Verilerin analizi : ¢alēĸmanēn istatiksel analizi SPSS 21 (Statistical Package for Social Sciences) 

istatistik programē kullanēlarak yapēldē. Temel istatistikler ile hastalarēn ºzellikleri ºzetlendi, sayēsal 
parametrelerin ºzetlenmesinde aritmetik ortalama,Ñstandart sapma; kategorik deĵiĸkenlerde ise sayē ve 

y¿zde deĵerleri kullanēldē. Karĸēlaĸtērmalarda t¿m deĵiĸken gruplarēnēn daĵēlēmēnē tespit etmek i­in 

Kolmogorov-Smirnow testi uygulandē. Normal daĵēlēm gºsteren deĵiĸkenlerde parametrik; ­arpēk 
daĵēlēm gºsteren deĵiĸkenlerde non-parametrik istatistiksel yºntemler kullanēldē. Parametrik test olarak 

Student T Testi (Independent Sample T Testi) kullanēldē. Kategorik deĵiĸkenlerin karĸēlaĸtērēlmasēnda 
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ise ­apraz tablo istatistikleri kullanēldē (Ki-kare). T¿m analizlerde istatistiksel anlamlēlēk sēnērē p᾽0,05 

olarak kabul edildi. 

3. BULGULAR  

¢alēĸma grubumuz 212 hastadan oluĸmakta ve hastalarēn ­oĵunluĵunu kadēnlar oluĸturmakta idi (81 

[%38.2] erkek, 131 [%61.8] kadēn) ve hastalarēn yaĸlarēnēn ortalamasē 66.8 Ñ 16.1 idi. Kontrol grubu 
hastalarēnēn, inme ge­iren hasta grubuna gºre sigara i­me oranē anlamlē olarak daha y¿ksekti (p=0.035). 

Ķnme ge­iren hasta grubu kontrol grubuna gºre daha yaĸlē ve daha y¿ksek beden kitle indeksine (BKĶ) 

sahipti. Ancak bu farklar istatiksel olarak anlamlē deĵildi (p=0.811; p=0.580). Benzer ĸekilde sistolik 

kan basēncē (SKB) ve diyastolik kan basēncē (DKB) a­ēsēndan da 2 grup arasēnda anlamlē fark yoktu. 
Ķstirahat kalp hēzlarē ise inme grubunda anlamlē olarak daha y¿ksekti. Eĸlik eden hastalēklar a­ēsēndan 2 

grup arasēnda anlamlē fark yoktu. Hastalarēn klinik ve demografik ºzellikleri Tablo 1ôde ºzetlenmiĸtir. 

 

Tablo 1: Bazal klinik ve demografik ºzellikler 

  Ķnme grubu (n:90) Kontrol (n:122) p value 

Cinsiyet (kadēn,%) 51/56.7 80/65.6 0.187* 

Yaĸ (year) 67.1Ñ17.1 66.6Ñ15.4 0.811Ô 

BKĶ (kg/m2) 29.3Ñ4.4 29.0Ñ4.5 0.580Ô 

Kalp hēzē (bpm) 91.7Ñ13.3 81.6Ñ14.1 <0.001Ô 

SKB (mmhg) 129.2Ñ9.1 130.2Ñ7.5 0.385Ô 

DKB (mmhg) 79.7Ñ8.8 80.7Ñ8.1 0.394Ô 

Sigara (n,%) 30/33.3 25/20.5 0.035* 

HL (n, %) 26/28.9 42/34.4 0.393* 

DM (n, %) 23/25.6 27/22.1 0.562* 

HT (n, %) 30/33.3 37/30.3 0.642* 

*  Chi-square test; Ô Independent t-test, BKĶ: Beden kitle indeksi, bpm: Beat per minute, 

HT: Hipertansiyon, DM: Diyabetes mellitus, SKB:Sistolik kan basēncē, DKB: Diyastolik 

kan basēncē, HL: Hiperlipidemi, HT: Hipertansiyon, DM: Diyabetes mellitus 

 

Laboratuvar verileri arasēnda; Kan glukoz ve aspartat aminotransferaz (AST) d¿zeyleri inme grubu 

hastalarēnda anlamlē olarak daha y¿ksek saptandē. Benzer ĸekilde CRP, WBC ve ferritin d¿zeyleri de 

anlamlē olarak inme grubunda daha y¿ksek bulundu. Kalsiyum ve HDL-K d¿zeyleri ise inme grubunda 

anlamlē olarak daha d¿ĸ¿k bulundu. Diĵer laboratuvar verileri 2 grup arasēnda anlamlē deĵiĸiklik 

gºstermedi. (Tablo 2) 

 

Tablo 2: Ķnme ve kontrol gruplarē arasēnda laboratuvar verilerinin karĸēlaĸtērmasē 

  Ķnme grubu (n:90) Kontrol (n:122) p valueÔ 

Glukoz 142.9Ñ64.6 123.4Ñ51.5 0.015 

Kreatinin 0.88Ñ0.19 0.86Ñ0.17 0.435 

Ca 9.01Ñ0.57 9.19Ñ0.58 0.033 

Mg 1.90Ñ0.24 1.96Ñ0.23 0.090 

AST 88.0Ñ101.8 56.0Ñ83.5 0.013 

ALT 34.4Ñ38.6 29.2Ñ34.1 0.301 
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  Ķnme grubu (n:90) Kontrol (n:122) p valueÔ 

HDL-K 42.5Ñ12.8 47.2Ñ13.7 0.012 

CRP 49.8Ñ62.1 31.0Ñ53.0 0.018 

Alb¿min 3.9Ñ0.5 4.0Ñ0.4 0.124 

Ferritin 244.9Ñ137.8 176.7Ñ155.6 <0.001 

WBC 12.2Ñ4.4 9.9Ñ4.1 <0.001 

RBC 4.6Ñ0.8 4.7Ñ0.7 0.551 

PLT 256.3Ñ82.2 258.3Ñ70.5 0.856 

NLR 6.74Ñ7.75 4.04Ñ4.53 0.002 

MHR 0.03Ñ0.03 0.02Ñ0.02 0.032 

MPVLR 7.22Ñ5.69 5.81Ñ2.76 0.018 

Ô Independent t-test, CRP:C reaktif protein, HDL- K: Y¿ksek dansiteli lipoprotein-

kolesterol, RBC: Kērmēzē k¿re, WBC: Beyaz k¿re MHR: Monosit- HDL-K oranē, NLR: 

Nºtrofil lenfosit oranē, MPV: Ortalama trombosit vol¿m¿ MPVLR: MPV-lenfosit oranē; 

NLR: Nºtrofil-lenfosit oranē, PLT: Trombosit, Ca:Kalsiyum, Mg: Magnezyum, AST: 
Aspartat aminotransferaz, ALT: Alanin aminotransferaz 

 

Ķnme ge­iren hastalarēn NSAF oranē (%42.2) kontrol grubuna gºre anlamlē olarak daha y¿ksekti 

(p=0.014). Ekokardiyografik veriler i­inde, LAVI ve E/A (p=0.002; p=0.008) gruplar arasēnda anlamlē 

farklēlēk gºsterdi. Ķnme grubunda daha b¿y¿k deĵerlerde LAVI saptandē (Tablo 3). 

 

Tablo 3: Ķnme ve kontrol gruplarē arasēnda ekokardiyografi ve ritim holter verilerinin 

karĸēlaĸtērmasē 

  Ķnme grubu (n:90)  Kontrol (n:122) p valueÔ 

LVEF (%) 62.3Ñ2.3 62.0Ñ2.2 0.466 

LAVI  40.3Ñ11.7 36.5Ñ11.8 0.002 

E/A  1.06Ñ0.32 1.17Ñ0.27 0.008 

E/Em 11.1Ñ4.9 10.2Ñ3.0 0.084 

DT 178.7Ñ47.3 170.5Ñ39.8 0.176 

PAT 119.0Ñ21.9 124.1Ñ16.8 0.058 

RV (cm) 3.65Ñ0.64 3.52Ñ0.59 0.124 

TAPSE 2.33Ñ0.26 2.25Ñ0.34 0.739 

NSAF (n, %) 38/42.2 32/26.2 0.014 

Ô Independent t-test, RV: Right ventricle, LVEF: Left ventricular ejection 

fraction, LAVI: Left atrium volum index, TAPSE: Tricuspid annular plane 

systolic excursion, DT: Decelaration time, PAT: Pulmoner Accelaration time, 

E: Early peak of mitral inflow velocity, A: Late peak of mitral inflow velocity, 

Em: Early diastolic mitral annular velocity, Am: Late diastolic mitral annular 
velocity, E/A ratio: Ratio of early (E) to late (A) peak of mitral inflow velocity, 

E/Em: Ratio of early (E) peak of mitral inflow velocity to early (Em) diastolic 

mitral annular velocity. 

Bold values indicate statistical significance (p<0.05) 



 

 
 

| 29 

4. TARTIķMA 

¢alēĸmamēzēn temel sonu­larē ĸunlardēr: (a) Ķnme ge­iren hastalarda NSAF oranēnēn kontrol grubuna 
gºre daha y¿ksek olduĵunu saptadēk. (b) Ķnme ge­iren hastalarda HDL-K ve kalsiyum d¿zeylerini daha 

d¿ĸ¿k saptarken, glukoz ve AST d¿zeylerini daha y¿sek saptadēk. (c) Ķki grup arasēnda ekokardiyografik 

veriler a­ēsēndan LAVI ve E/A dēĸēnda anlamlē bir deĵiĸiklik saptamadēk.  

Ķnme, kalp hastalēĵē ve kanserden sonra ¿­¿nc¿ sēradaki ºl¿m nedeni olarak yer almaktadēr (8). T¿m 

inmelerin %15-20 kadarēnē embolik inmeler oluĸturur ve ­oĵunlukla AF kaynaklēdēr ve bu literat¿rde 

bir­ok ­alēĸma ile gºsterilmiĸtir (9,10). Bununla birlikte NSAF ve inme iliĸkisi ile ilgili veriler sēnērlēdēr 

ve literat¿rde farklē gºr¿ĸler mevcuttur. Kalpte trombotik yapēlarēn oluĸmasēna ve bunun sonucunda 
embolik olaylara neden olabilecek eĸik AF s¿resi ile ilgili net bir veri bulunmamaktadēr. Glotzer ve ark. 

Yaptēklarē ­alēĸmada kēsa s¿reli AF ataklarēnēn iskemik inme ile iliĸkili olabileceĵini ortaya 

atmalarēndan sonra literat¿rde bu konuya ilgi artmēĸtēr. Capucci ve arkadaĸlarē 24 saatten uzun s¿ren AF 
atklarēnēn iskemik inme ile baĵēmsēz olarak iliĸkili olduĵunu ºne s¿rm¿ĸt¿r. Bir diĵer ­alēĸmada, Healey 

ve arkadaĸlarē, subklinik atriyal taĸiaritmilerin, artan klinik atriyal fibrilasyon ve iskemik inme veya 

sistemik emboli riski ile iliĸkili olduĵunu ºne s¿rm¿ĸlerdir. Biz de yukarēda sēraladēĵēmēz ­alēĸmalara 
benzer olarak inme ge­iren hastalarēmēzda NSAF oranēnēn anlamlē olarak y¿ksek olduĵunu gºrd¿k. 

¢alēĸmamēza benzer ĸekilde, Yetim ve ark. NSAF oranēnēn iskemik inme ge­iren hastalarda kontrol 

grubuna gºre anlamlē olarak daha y¿ksek olduĵunu gºsterdiler (7). ¢alēĸmamēzēn aksine, The RATE 

Registry ­alēĸmasēnda kēsa AT/AF epizodlarē, belgelenmiĸ AT/AF'si olmayan hastalarla 

karĸēlaĸtērēldēĵēnda inme dahil klinik olay riskinde artēĸ ile iliĸkili bulunmadē (11). 

5. SONU¢ 

NSAF inme riskinde artēĸla iliĸkili olabilir. Bu nedenle inme geliĸmesine eĵilim yaratan risk faktºrleri 

ve klinik durumlarēn iyi kontrolu ve tedavisi korunma a­ēsēndan b¿y¿k ºnem taĸēmaktadēr. 
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¥zet 

Ama­: COVID-19 pozitif akut koroner sendrom (AKS) tanēlē hastalarla COVID-19 negatif AKS olan 

hastalar arasēnda akut dºnem sonlanēm, komorbid hastalēklarēn sēklēĵē, laboratuvar ve ekokardiyografik 
verileri karĸēlaĸtērmak. Bu yolla COVID-19 pozitif hastalarda akut koroner sendrom seyrinin ve 

sonu­larēnēn COVID-19 negatif AKS hastalarēndan farklarēnē anlamak ve akut dºnem kardiyovask¿ler 

sistem etkilerini saptamak. Gere­ ve yºntemler: ¢alēĸmamēz kesitsel bir ­alēĸmadēr. 1 Nisan 2021 ve 1 

Temmuz 2021 tarihleri arasēnda kardiyoloji kliniĵine baĸvuran COVID-19 enfeksiyonu ge­irdiĵi 
laboratuvar verileri ile kesinleĸmiĸ ve akut koroner sendrom (AKS) tanēsē konulan 27 hasta alēndē. 

Kontrol grubu olarak ta AKS tanēsē konulan 310 hasta alēndē. Hastalarēn baĸvuru anēnda 12- 

derivasyonlu elektrokardiyografileri ­ekildi, kan ºrnekleri alēndē ve sonrasēnda koroner anjiyografi 
ama­lē kateter salonuna alēndē. Ķĸlem sonrasē t¿m hastalara yatakbaĸē ekokardiyografi yapēldē. Bazal ve 

demografik verileri, komorbid hastalēk oranlarē, laboratuvar ve ekokardiyografik verileri kayēt altēna 

alēndē. Ardēndan 2 grup arasēnda deĵiĸkenler karĸēlaĸtērēldē. Bulgular: COVID-19 pozitif AKSôli 
hastalarēn yaĸ ortalamasē kontrol grubuna kēyasla anlamlē olarak daha y¿ksek idi (62,2Ñ 7.4 & 57,9Ñ 

9,2; p=0,005). Cinsiyet daĵēlēmē gruplar arasēnda benzerdi. COVID-19 pozitif hastalarda hipertansiyon 

(HT) oranē, diyabetes mellitus (DM) oranē sērasēyla anlamlē olarak daha y¿ksek bulundu (p=0,015; 

p<0,001). sol ventrik¿l (LV) ejeksiyon fraksiyonu iki grup arasēnda benzerdi (p=0,554). COVID-19 
pozitif hastalarda LV E/Em (p=0,045) anlamlē olarak daha y¿ksek ve saĵ ventrik¿l ­apē (p=0,003) 

kontrol grubuna gºre anlamlē olarak daha geniĸ saptandē. Troponin deĵerleri COVID-19 pozitif 

hastalarda kontrol grubuna gºre anlamlē olarak daha y¿ksekti (p<0,001). Ayrēca mortalite oranē 
anlamlē olarak COVID-19 pozitif grupta daha fazla idi (p<0,001). Sonu­: COVID-19 hastalēĵēnēn hedef 

organlarēndan biri de kalp-damar sistemidir. COVID-19 hastalēĵē, AKSôli hastalarda akut dºnem 

sonlanēmlar ve kardiyak performans ¿zerine ek olumsuz etkileri yapabilir. Bu nedenle, AKS sonu­larēnē 

kºt¿leĸtiren bir gºsterge olarak kullanēlabilir 

Anahtar Kelimeler: Akut Koroner Sendrom, Covēᵌd-19, Koroner Anjiyografi 

 

The Comparison Short Term Outcomes and Cardiac Functions Between Patients With COVID-19 

Positive and Negative Acute Coronary Syndrome 

 

Abstract 

Purpose: Comparing short term outcomes, frequency of comorbid diseases, laboratory and 

echocardiographic data between patients with COVID-19 positive and negative acute coronary 

syndrome (ACS). In this way, to understand the differences of the course and outcomes of acute coronary 
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syndrome in COVID-19 positive patients from COVID-19 negative ACS patients and to determine the 

short term effects of COVID-19 on cardiovascular system Material and Methods: Our study is a cross-
sectional study. Twenty-seven COVID-19 positive patients who applied to the cardiology clinic with 

acute coronary syndrom between April and July, 2021 were included. As the control group, 310 patients 

with ACS were included. At the time of admission, 12-lead electrocardiograms and blood samples of the 
patients were obtained, and then coronary angiography was performed for each patients. After the 

coronary angiography, all patients underwent echocardiographic evaluation. Baseline and 

demographic data, comorbid disease rates, laboratory and echocardiographic findings were recorded. 

Then the variables were compared between the 2 groups Results: The mean age of patients with COVID-
19 positive ACS was significantly higher than the control group (62,2Ñ 7.4 & 57,9Ñ 9,2; p=0,005). 

Gender distrubition was similar between the groups. Hypertension and diabetes mellitus rate were 

found significantly higher in COVID-19 positive patients, respectively (p=0,015; p<0,001). Left 
ventricular (LV) ejection fraction was similar between the two groups (p=0,554). In COVID-19 positive 

patients, LV E/Em (p=0.045) was significantly higher and right ventricular diameter (p=0.003) was 

found significantly larger than the control group. Troponin values were significantly higher in COVID-
19 positive patients compared to the control group (p<0.001). Furthermore, the mortality rate was 

significantly higher in the COVID-19 positive group (p<0.001) Conclusion: Cardiovascular system is 

one of the target organs of the COVID-19 disease. COVID-19 disease may have additional adverse 

effects on short term outcomes and cardiac performance in patients with ACS. Therefore, it can be used 

as an indicator that worsens ACS results 

Keywords: Acute Coronary Syndrome, COVID-19, Coronary Angiography 

 

1. GĶRĶķ 

Coronavirus hastalēĵē 2019 (COVID-19), Mart 2020'den beri k¿resel bir salgēn olmuĸtur (1). Bug¿ne 

kadar 500 milyondan fazla hasta, d¿nya ­apēnda 6 milyondan fazla ºl¿mle sonu­lanan ĸiddetli akut 

solunum sendromu koronavir¿s 2 (SARS-CoV-2) enfeksiyonunu doĵrulamēĸtēr (2). COVID-19 
ºncelikle akciĵerleri etkilese de yapēsal ve iĸlevsel olarak t¿m organlarē etkileyebilir. Kardiyovask¿ler 

sistem de akciĵer kadar olmasa da bu vir¿s¿n hedef organlarēndan biridir. 1.527 COVID-19 hastasēnē 

kapsayan bir meta-analiz, hastalarēn en az %8'inde akut miyokard hasarē olduĵunu ve ciddi klinik 
prezentasyonu olan hastalarda miyokard hasarē riskinin 13 kat daha y¿ksek olduĵunu ortaya koydu (3). 

Ek olarak, bazē ­alēĸmalar, COVID-19'un akut MI riskini artērdēĵēnē gºsteriyor (4-6). COVID-19'da kalp 

tutulumunun fizyopatolojisi tam olarak anlaĸēlamamakla birlikte, karmaĸēk ve birbirine baĵlē bir­ok 
mekanizmayē i­erdiĵine inanēlmaktadēr. Becker ve ark. kardiyak tutulumdan sorumlu mekanizmalardan 

birinin k¿­¿k damar iltihabē, yaralanmasē ve iĸlev bozukluĵundan kaynaklanan miyosit hasarē olduĵunu 

ºne s¿rm¿ĸt¿r (7). Kardiyak tutulumu a­ēklayan diĵer bir mekanizma ise hiperinflamasyon sendromu 

ve koag¿lopatinin hem mikro hem de makro ºl­ekte miyokard hasarēna neden olabilmesidir (7). Bir 
diĵer mekanizma ise arz-talep arasēndaki dengenin bozulmasēdēr. Sistemik inflamasyon vask¿ler 

plaklarē destabilize edebilirken, viral hastalēk sitokin aktivitesini arttērēr ve kardiyak talebi artērēr (8). Biz 

bu ­alēĸmamēzda kardiyak tutulum yaptēĵē ­alēĸmalarla gºsterilen COVID-19 hastalēĵēnēn kliniĵimize 
baĸvuran akut koroner sendromlu hastalardaki kardiyak fonksiyonlar ve mortalite ¿zerine etkilerini 

incelemeyi ama­ladēk 

2. GERE¢ VE Y¥NTEMLER 

¢alēĸmamēz prospektif kesitsel bir ­alēĸmadēr. 1 Nisan 2021 ve 1 Temmuz 2021 tarihleri arasēnda 

kardiyoloji kliniĵine baĸvuran Covid-19 enfeksiyonu ge­irdiĵi laboratuvar verileri ile kesinleĸmiĸ ve 

akut koroner sendrom (AKS) tanēsē konulan 27 hasta alēndē. Kontrol grubu olarak ta AKS tanēsē konulan 

310 hasta alēndē. Yukarēda belirtilen dºnemde her bir STEMI olan ve STEMI olmayan (NSTEMI) 
hastanēn demografik verileri ve vital bilgileri kayēt edildi.. AMI tanēsē, miyokard iskemisi ve troponin 

y¿ksekliĵi ile uyumlu klinik semptomlar olarak tanēmlandē. STEMI tanēsē g¿ncel kēlavuzlara gºre 

konuldu (9), aksi takdirde NSTEMI tanēsē konuldu. Hastalarēn baĸvuru anēnda 12- derivasyonlu 
elektrokardiyografileri ­ekildi, kan ºrnekleri alēndē. T¿m hastalar 7/24 perk¿tan koroner m¿dahale 

yapēlan kliniĵimizde koroner anjiyografi ama­lē kateter salonuna alēndē. Ķĸlem sonrasē t¿m hastalara 
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yatakbaĸē ekokardiyografi yapēldē. Bazal ve demografik verileri, komorbid hastalēk oranlarē, laboratuvar 

ve ekokardiyografik verileri kayēt altēna alēndē. Ardēndan 2 grup arasēnda deĵiĸkenler karĸēlaĸtērēldē. 

3. BULGULAR  

¢alēĸma grubumuz 337 hastadan oluĸmakta ve hastalarēn ­oĵunluĵunu erkekler oluĸturmakta idi (99 

[%29,3] kadēn, 238 [%70,7] erkek) ve hastalarēn yaĸlarēnēn ortalamasē 60,0 Ñ 8,3 idi. Covid-19 pozitif 
AKSôli hastalarēn yaĸ ortalamasē kontrol grubuna kēyasla anlamlē olarak daha y¿ksek idi (62,2Ñ 7.4 & 

57,9Ñ 9,2; p=0,005). Erkeklerin oranē Covid-19 pozitif olgularda daha y¿ksek olmakla birlikte kontrol 

grubuna kēyasla anlamlē deĵildi. Covid-19 pozitif AKSôli hastalar, kontrol grubuna gºre daha y¿ksek 

beden kitle indeksine (BKĶ) sahipti ancak istatistiksel olarak anlamlē deĵildi. Covid-19 pozitif AKSôli 
hastalar kontrol grubuna gºre sigara i­me oranē daha y¿ksekti ancak aradaki farklar anlamlē deĵildi. 

(p=0,117; p=0,390). Benzer ĸekilde sistolik kan basēncē (SKB), diyastolik kan basēncē (DKB) ve istrahat 

kalp hēzlarē a­ēsēndan da 2 grup arasēnda anlamlē fark yoktu. Covid-19 pozitif hastalarda hipertansiyon 
(HT) oranē, diyabetes mellitus (DM) oranē sērasēyla anlamlē olarak daha y¿ksek bulundu (p=0,015; 

p<0,001). Hastalarēn klinik ve demografik ºzellikleri Tablo 1ôde ºzetlenmiĸtir.  

 

Tablo 1: Bazal, klinik ve demografik ºzellikler 

  COVID-19 (n:27) Kontrol (n:310) p value 

Cinsiyet (kadēn,%) 9/33.3 90/29.0 0.612* 

Yaĸ (year) 62.2Ñ7.4 57.9Ñ9.2 0.005Ô 

BKĶ (kg/m2)            32.3Ñ4.8            31.5Ñ3.4           0.715Ô 

Kalp hēzē (bpm) 98.3Ñ14.7 95.3Ñ13.6 0.515Ô 

Sigara (n,%) 11/40.7 110/35.4 0.480* 

DM (n, %) 16/59.2 92/29,6 <0.001 

HT (n, %) 10/37.0 75/24.1 0.015Ô 

*  Chi-square test; Ô Independent t-test, BKĶ: Beden kitle indeksi, bpm: Beat per minute, 

HT: Hipertansiyon, DM: Diyabetes mellitus 

 

 Covid-19 pozitif AKSôli hastalarēn glukoz (p=0,003), alb¿min (p=0,001), CRP (p=0,015) ve troponin 
(p<0,001) deĵerleri kontrol grubuna gºre anlamlē olarak daha y¿ksekti. Ayrēca mortalite oranē anlamlē 

olarak Covid-19 pozitif grupta daha fazla idi (p<0,001). (Tablo 2).  

 

Tablo 2: COVID-19 (+) MI ve COVID-19 (-) MI gruplarē arasēnda laboratuvar ve mortalite 

verilerinin karĸēlaĸtērmasē 

  COVID-19 (n:27) Kontrol (n:310) p value 

Glukoz 197Ñ85 152Ñ55 0.003Ô 

Kreatinin 1.65Ñ1.2 0.95Ñ0.9 0.005Ô 

CRP    95.3Ñ14.8          31.0Ñ9.4           0.015Ô 

Alb¿min 3.1Ñ0.4 4.6Ñ0.6 0.001Ô 

Troponin 12.6Ñ8.8 8.2Ñ6.7 <0.001Ô 

Mortalite (n, %) 12/44.4 15/4.8 <0.001 

Ô Independent t-test, CRP:C reaktif protein, MI: Myocardial infarction 
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Sol ventrik¿l (LV) ejeksiyon fraksiyonu iki grup arasēnda benzerdi (p=0,554). Covid-19 pozitif 

hastalarda LV E/Em (p=0,045) ve RVMPI (p=0.003) anlamlē olarak daha y¿ksek ve saĵ ventrik¿l ­apē 

(p=0,003) kontrol grubuna gºre anlamlē olarak daha geniĸ saptandē (Tablo 3).  

 

Tablo 3: COVID-19 (+) MI ve COVID-19 (-) MI gruplarē arasēnda ekokardiyografi verilerinin 

karĸēlaĸtērmasē 

  COVID-19 (n:27)  Kontrol (n:310) p valueÔ 

LVEF (%) 41.2Ñ2.4 43.0Ñ2.8 0.659 

E/Em ratio 12.7Ñ4.8 10.9Ñ2.7 0.045 

RV (cm) 3.95Ñ0.44 3.14Ñ0.35 0.003 

RVMPI 0.62Ñ0.38 0.43Ñ0.28 0.003 

TAPSE 2.33Ñ0.26 2.25Ñ0.34 0.739 

Ô Independent t-test., RV: Right ventricle,, LVEF: Left ventricular ejection fraction,, 
TAPSE: Tricuspid annular plane systolic excursion, MPI: Myocardial performance index, 

MI: Myocardial infarction 

 

4. TARTIķMA 

COVID-19'un akut fazēnda kardiyovask¿ler komplikasyonlar azēmsanmayacak kadar fazla ve kºt¿ 

seyirlidir. Danimarka'da COVID-19'lu t¿m hastalarēn ¿lke ­apēnda kayēt tabanlē bir kohortunu kullanan 

bir ­alēĸmada, COVID-19'u takiben akut miyokard enfarkt¿s¿ riski beĸ kat arttēĵē gºsterildi (10). 

Pandemi dºneminde AMI nedeni ile d¿nya ­apēnda hastanelere baĸvuru azalmasēna raĵmen hastalēĵēn 
mortalitesinde artēĸ olmuĸtur. Hastanelere baĸvurudaki azalma yaĸam tarzē deĵiĸikliklerine baĵlē ger­ek 

bir kardiyovask¿ler hastalēk sēklēĵēnda azalma olabileceĵi gibi, pandeminin getirdiĵi hastalēk kapma 

mesafe gibi kaygēlarla hastaneye baĸvurmama ĸeklinde de a­ēklanabilir. Yukarēdaki ­alēĸmalara benzer 
olarak bizim ­alēĸmamēzda da COVID-19 pozitif AKSôli hastalarda kontrol hastalarēna gºre kardiyak 

fonksiyonlar ve mortalite daha y¿ksek idi. Bu ­alēĸmalarda ortak olarak ortaya ­ēkan sonu­ vir¿s¿n 

kendisinin ya da neden olduĵu inflamatuvar ve trombotik s¿recin AMI seyrini kºt¿leĸtirdiĵi yºn¿ndedir. 
Bu durum COVID-19ô ºzg¿ bir durum deĵildir ve diĵer coronavirus etkenlerinde de benzer sonu­lar 

gºr¿lm¿ĸt¿r (11). Ancak COVID-19ôda bu riskin daha fazla olduĵu ºne s¿r¿lm¿ĸt¿r (12). Bu durumu 

a­ēklamak i­in bir­ok mekanizma ºne s¿r¿lm¿ĸt¿r. Abartēlē inflamatuar yanēt (sitokin fērtēnasē) ve 

vir¿s¿n endotel h¿creleri ¿zerindeki doĵrudan etkisi, ACE2 reseptºr aĸaĵē yºnl¿ reg¿lasyonu, trombosit 
aktivasyonu, pēhtēlaĸmaya olan meyilin artmasē ve endotel h¿creleri ¿zerindeki etkiler (aktivasyon, 

yaralanma, iĸlev bozukluĵu ve apoptoz) yoluyla kardiyovask¿ler olaylarē hēzlandērmasē muhtemeldir 

(13-15). Altta yatan nedenden baĵēmsēz olarak bizim ­alēĸmamēzda COVID-19 pozitif AKSôli 
hastalarda ek olarak koroner tromb¿s y¿k¿n¿ daha fazla bulduk. Ek olarak bir prognoz belirteci olarak 

ta ­eĸitli kardiyovask¿ler hastalēklarda kullanēlan troponin deĵerinin COVID-19 pozitif hastalarēnda 

anlamlē olarak daha y¿ksek bulduk. ¢alēĸmamēza benzer ĸekilde Wibowo ve ark. da yaptēklarē 
­alēĸmalarēnda, y¿ksek troponin deĵerlerinin, COVID-19 hastalarēnda %55 duyarlēlēk ve %80 ºzg¿ll¿k 

ile mortalite ile iliĸkili olduĵunu ºne s¿rd¿ler (16). Bir diĵer ­alēĸmada, Tavolinejad ve ark. troponine 

ek olarak bºbrek fonksiyonlarē bozuk olan COVID-19 AKSôli hastalarda da mortalite oranlarēnēn 

anlamlē olarak daha y¿ksek olduĵunu gºsterdiler (17). Biz de ­alēĸmamēzda COVID-19 AKSôli 
hastlarda bºbrek fonksiyonlarēnēn daha kºt¿ olduĵunu saptadēk. Bizim ­alēĸmamēzda COVID-19 negatif 

AKSôli hastalarda mortalite oranlarē literat¿rdeki veriler ile benzer iken, COVID-19 pozitif AKSôli 

hastalarda bu oranē literat¿rdeki ­alēĸmalara (18) gºre daha y¿ksek saptadēk. Bu farklēlēk COVID-19 

pozitif AKSôli hastalarēmēzēn eĸlik eden hastalēklarēnēn daha fazla olmasē ile iliĸkili olabilir. 
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5. SONU¢ 

Sonu­ olarak, Bizim sonu­larēmēz AKSôye eĸlik eden COVID-19 hastalēĵēnēn prognozu kºt¿leĸtirdiĵini 
ve mortaliteyi arttērdēĵēnē ºne s¿rmektedir. Bu iliĸkinin altēnda yatan potansiyel mekanizmalarē anlamak 

i­in daha fazla araĸtērmaya ihtiya­ vardēr. 
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1Muĵla Ortaca Y¿celen Hastanesi 

 

¥zet 

Ektopik gebelik tanēm olarak fertilize olmuĸ olan ovumun endometrial kavite dēĸēnda herhangi bir yere 

en sēk ise fallop t¿plerine implante olmasē olarak tanēmlanmaktadēr. Ektopik gebelik gºr¿lme sēklēĵēnda 

artēĸ olmasēna raĵmen, transvajinal ultrasonografi (TV-USG) ve daha duyarlē Beta-Human Chorionic 
Gonadotropin (Ç-Hcg) testlerinin kullanēlmaya baĸlanmasēyla birlikte tedavide daha konservatif 

yºntemler tercih edilmeye baĸlanmēĸtēr. Fakat bu tedavi yºntemlerinin se­iminde hastaya gºre se­ilmiĸ 

yaklaĸēmlar dikkatli bir ĸekilde uygulanmalēdēr ­¿nk¿ ­ok d¿ĸ¿k Ç-Hcg deĵerlerinde de ektopik gebelik 
r¿pt¿r¿yle karĸēlaĸēlabilmektedir. Bizim bu olgumuzda 51.6 mIU/ml Ç-Hcg deĵeri mevcut idi. Hastamēz 

28 yaĸēnda olup daha ºnce iki gebeliĵi normal vajinal yol ile sorunsuz sonu­lanmēĸtēr. Hastaya son 

doĵumdan sonra kontraseptif ama­lē takēlmēĸ bakērlē rahim i­i ara­ (RĶA) mevcuttur. Hasta acile yeni 
baĸlayan kēvrandērēcē tarzda karēn aĵrēsē ile gelmiĸtir. Hastanēn acilde bakēlan Ç-Hcg deĵeri 51.6 

mIU/ml olarak saptanmēĸtēr. Kliniĵimizde bakēlan TV-USGô de endometrial kavitede RĶA gºr¿lm¿ĸ olup 

endometrial kalēnlēk 10 mm olarak ºl­¿lm¿ĸt¿r. Batēn i­i en derin yerde 6-7 cm serbest mayi izlenmiĸtir. 

Hastanēn geliĸ hemogram deĵeri 12.8 g/dl iken kontrol hemogram deĵeri 9.5 g/dl olarak saptanmēĸtēr. 
Akut batēnē ve batēn i­i yaygēn mayisi olan hasta r¿pt¿re ektopik gebelik olarak deĵerlendirilmiĸtir. 

Hasta acil laparotomiye alēnmēĸtēr. Ķntraoperatif sol infundibulum tuba uterinada 3x2x2 cm civarēnda 

r¿pt¿re halde ektopik odak izlenmiĸtir. Ayrēca batēn i­i 800 cc pēhtēlē hemorajik mayi gºr¿lm¿ĸt¿r. 
Hastaya salpingostomi ve primer onarēm yapēlmēĸtēr. Ayrēca RĶA ­ēkarēlēp dilastasyon k¿retaj iĸlemi 

yapēlmēĸtēr. Hastanēn kontrol hemogram deĵerinde d¿ĸme olmamēĸtēr. 24 saat sonra bakēlan Ç-Hcg 

deĵeri ise 26.01 mIU/ml olarak saptanmēĸtēr. Nihai patoloji sonucu ektopik gebelik r¿pt¿r¿ olarak 

gelmiĸtir. Ektopik gebelik r¿pt¿r¿ ile Ç-Hcg deĵeri ­ok d¿ĸ¿k hatta negatif olduktan sonra da 
karĸēlaĸēlabilmektedir. Bizim bu olgumuzda d¿ĸ¿k Ç-Hcg deĵeri olmasēna raĵmen r¿pt¿r ve abondan 

batēn i­i kanama geliĸmiĸtir. Ektopik gebelik olgularēnda tedavi se­iminde ­ok dikkatli olunmalē ve 

hastalar olasē bu durumlar hakkēnda bilgilendirilmelidir. ¥zellikle bekle gºr yaklaĸēmlarēnda olasē 

r¿pt¿r akēlda tutulmalēdēr. 

Anahtar Kelimeler: Ektopik Gebelik, R¿pt¿re Ektopik Gebelik, Beta-Human Chorionic Gonadotropin 

(Ç-Hcg) 

 

A Case of Ruptured Ectopic Pregnancy With Low Ç-Hcg Value (51.6 miu/ml) Short Title: Low Hcg 

Ectopic Rupture 

 

Abstract 

Ectopic pregnancy is defined as the implantation of the fertilized ovum anywhere other than the 

endometrial cavity, most commonly in the fallopian tubes. Rarely, ectopic pregnancy rupture can be 
encountered at very low Ç-Hcg values. In our case, there was a Ç-Hcg value of 51.6 mIU/ml. Our patient 

is 28 years old, and two previous pregnancies ended uneventfully with normal vaginal delivery. The 

patient had a copper intrauterine device (IUD). The patient came to the emergency room with a new 
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onset of excruciating abdominal pain. The patient's Ç-Hcg value, which was checked in the emergency 

room, was found to be 51.6 mIU/ml. In the TV-USG performed in our clinic, IUD was seen in the 
endometrial cavity and the endometrial thickness was measured as 10 mm. 6-7 cm of free fluid was 

observed in the deepest part of the abdomen. While the patient's present hemoglobin (Hgb) value was 

12.8 g/dl, the control Hgb value was 9.5 g/dl. The patient with acute abdomen and diffuse intra-
abdominal fluid was evaluated as a ruptured ectopic pregnancy and underwent emergency laparotomy. 

A ruptured ectopic focus around 3x2x2 cm was observed in the left infundibulum tuba uterina. 800 cc 

clotted hemorrhagic fluid was observed in the abdomen. The patient underwent salpingostomy and 

primary repair. In addition, the IUD was removed and dilatation curettage was performed. There was 
no decrease in the patient's control Hgb value. After 24 hours, the Ç-Hcg value was found to be 26.01 

mIU/ml. The pathology result was ectopic pregnancy rupture. Ectopic pregnancy rupture can be 

encountered even after the Ç-Hcg value is very low or even negative. Care should be taken in the 
selection of treatment in cases of ectopic pregnancy and patients should be informed about these 

possible conditions. Possible rupture should be kept in mind, especially in wait-and-see approaches. 

Keywords: Ectopic Pregnancy, Ruptured Ectopic Pregnancy, Beta-Human Chorionic Gonadotropin (Ç-

Hcg) 

 

INTRODUCTION  

An ectopic pregnancy is defined as the implantation of a fertilized ovum in any place other than the 

endometrial cavity. The incidence of ectopic pregnancy varies between 1-16/1000 in all pregnancies.1 

History of previous tuba uterine surgery, infection or congenital tubal uterine damage, pelvic 
inflammatory disease (PIH), presence of an intrauterine device (IUD), and previous ectopic pregnancy 

are among the most important risk factors.2,3 Although there has been an increase in the incidence of 

ectopic pregnancy in recent years, treatment approaches have shifted from emergency laparotomy to 

medical therapy and even to standby therapy in low Ç-hCG values. This is because of the increased 
sensitivity of ɓ-hCG measurements used in diagnosis and follow-up, and ultrasonographic follow-up 

has an important place in follow-up.4 Interventional procedures should be avoided as much as possible, 

especially in patients with a continuing desire for fertility. For this reason, the wait-see approach is more 
valuable in patients with appropriate indications. Although tubal rupture is frequently seen in high Ç-

hCG values in ectopic pregnancy patients, it can also be encountered in low Ç-hCG values. Ectopic 

pregnancy rupture is rarely encountered in the literature with a ɓ-hCG value below 100 mIU/ml.5,6 In 

this case report, a low-grade ruptured patient with acute intra-abdominal hemorrhage was discussed. 

CASE 

Our patient is 28 years old and has a history of two previous pregnancies. All pregnancies resulted in 

normal vaginal delivery. There is no additional disease. Our patient applied to the emergency department 
with a new onset of agonizing abdominal pain. In the anamnesis taken from the patient, it was learned 

that she did not know the exact date for contraceptive purposes and that she had a copper IUD inserted 

2-3 years ago. A week ago, she complained of vaginal bleeding. In the physical examination of the 
patient, the entire abdomen was tender and rebound and defense were found. The patient's Ç-Hcg value, 

which was checked in the emergency room, was found to be 51.6 mIU/ml (Figure 1). In TV-USG 

performed in our clinic, IUD was seen in the endometrial cavity and the endometrial thickness was 

measured as 10 mm. 6-7 cm free fluid is observed in the deepest part of the abdomen. The patient's 
initial hemoglobin (Hgb) value was 12.8 g/dl, while the control Hgb value was 9.5 g/dl. The patient with 

diffuse intra-abdominal fluid and elevated Ç-Hcg was evaluated as a ruptured ectopic pregnancy. The 

patient with acute abdominal findings was taken for emergency laparotomy. Under general anesthesia, 
the abdomen was entered with a Pfannenstiel incision. Approximately 800 ccs of fresh uncoagulated 

hemorrhagic fluid were seen in the abdomen. In addition, ruptured ectopic focus around 3x2x2 cm was 

observed in the left infundibulum tuba uterina (Figure 2). It was observed that there was active bleeding 
from the existing ruptured ectopic focus. Irrigation was aspirated with 1000 cc sterile warm saline in the 

abdomen. Considering the patient's age and fertility status, salpingostomy and primary tubal injury 

repair were performed. Since the patient underwent a salpingostomy, a removal drain was placed in the 

abdomen for bleeding control. Also, the patient's IUD was removed and dilatation curettage was 
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performed. The patient's control Hgb value did not decrease. The Ç-Hcg value measured 24 hours later 

was found to be 26.01 mIU/ml. The patient, whose general condition was stable, was discharged to be 
followed up from the outpatient clinic weekly until the Ç-Hcg values were negative. The final pathology 

result was ectopic pregnancy rupture (Figure 3). 

DĶSCUSSĶON 

Ectopic pregnancy is one of the most important causes of first-trimester mortality and morbidity.1 

Significant changes have been experienced in the follow-up and treatment of ectopic pregnancy. Today, 

conservative approaches are more prominent.7 While the medical treatment protocol with methotrexate 

is preferred in patients with lower Ç-Hcg levels, small gestational sacs, and in whom surgical treatment 
is not possible. A Conservative wait-and-see approach may be preferred in patients whose Ç-Hcg and 

progesterone levels are low and tend to regress spontaneously, the gestational sac cannot be detected 

ultrasonographically, and is suitable for close follow-up.1,8,9 In our case, the diagnosis of ectopic 
pregnancy was not made before. The patient evaluated the vaginal bleeding one week ago as a menstrual 

cycle. It is understood that our case would have been a good candidate for wait-and-see therapy had it 

been diagnosed before. 25-77% of ectopic pregnancies regress spontaneously with the wait-see 
approach. However, there is no consensus on which patients should use the wait-see approach and how 

much follow-up is required. This approach is mostly recommended for patients with small gestational 

sacs, unstably ruptured, and low Ç-Hcg values.6Although a decrease in Ç-Hcg during wait-and-see 

therapy is a good prognostic parameter, it is not sufficiently reliable. There are cases of ruptured tubal 
pregnancy, even after Ç-Hcg values regress or even become negative.10-12 Therefore, one should be very 

careful during the wait-and-see treatment. The patient should be warned and informed in detail about 

this issue. Several mechanisms have been proposed to explain the persistence of ectopic pregnancy at 
low Ç-Hcg values or after Ç-Hcg becomes negative. These are the cessation of hormone production due 

to trophoblast degeneration, the decrease in the volume of the hormone-producing villus, the 

undetectable incorrect synthesis of Ç-Hcg, and the increased clearance of the hormone from the 

circulation.12 Although there was no previous Ç-Hcg value in our patient, the fact that the patient's 
abdominal pain had just started and he had no previous symptoms suggested that the rupture occurred 

at new, that is, very low Ç-Hcg values. As a result, treatment algorithms should be arranged according 

to the patient in patients with ectopic pregnancy diagnoses. If the wait-see approach is to be chosen as 
the treatment, the patients should be followed very carefully and closely. Ectopic pregnancy rupture can 

also be encountered at very low Ç-Hcg values. If the rupture has developed, the type of operation should 

be decided together with the patient, taking into account the patient's condition. 
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Figure 2: Ectopic focus 

 

 

Figure 2: Ectopic focus

 

Figure 3: Pathology result  
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Abstract 

The Symptom Checklist-90-Revised (SCL-90-R) is a psychiatric screening tool that measures the level 
of psychological symptoms in individuals. The SCL-90-R is a widely used symptomatic distress 

questionnaire. The SCL-90-R can be also used for the out-patients to define psychiatric symptoms and 

evaluate psychological problems. The scale is a self-report questionnaire SCL-90-R consisting of 90 
items and 10 sub-units answered in a 5-point Likerttype scale between 'never' and 'too much'. These 

subunits are somatization, obsessivecompulsive, interpersonal sensitivity, depression, anxiety, anger-

hostility, phobic anxiety, paranoid thought, psychotic and additional items (reflecting symptoms related 

to sleep disorders, appetite disorders, guilt). Somatization subunit items contain features related to 
bodily functions. Obsessive compulsive subunit items are related to unwanted thoughts and behaviors 

that the person cannot stop thinking or doing. Interpersonal sensitivity subunit items are related to the 

individual's feelings of self-humiliation or inadequacy. Depression subunit items contain general 
pessimism, lack of motivation, suicidal thoughts and decreased interest in life. Anxiety subunit are 

related to extreme anxiety. Anger-hostility subunit items contain feelings of aggression and anger. 

Phobic anxiety subunit items are related to the persistent fear response of the individual to a specific 
object or situation. Paranoid thought subunit contains articles on skeptical and hostile thoughts and 

fears. Psychotic subunit includes items related to introversion, alienation from social life, and schizoid 

lifestyle. Additional substances subunit contains sleep disorders, appetite disorders and guilt-related 

items. Each item in psychological symptom screening list is answered according to the expression 
options as not at all (0), very little (1), moderately (2), quite a lot (3), extremely (4). Each item is scored 

on a scale from 0 to 4 based on how much an individual bothering and is evaluated by giving 0, 1, 2, 3, 

4 points, respectively. The score of the subunits in the symptom screening list is found by dividing the 
scores obtained from the questions containing that subscale by the number of questions. Subscale scores 

are calculated from the weighted averages of the items they cover. Three different overall scores are 

calculated from the Symptom Checklist-90-R scale as Global Symptom Index, Positive Symptom Total 

and Positive Symptom Distress Index. The average of the scores given to all items except the ones left 
blank in the scale gives the ñGlobal Symptom Indexò (GSI). It is obtained by summing the scores 

obtained from all questions and dividing by the number of questions. Average score of responses given 

for all items. The higher the score the individual gets from the scale, the more advanced the individual 
has psychological symptoms. The scale also has subscales reflecting 9 different symptom groups. It is 

the index that best indicates the depth and current level of the disorder, and if it is above 1, it indicates 

the presence of a psychopathological condition. ñPositive Symptom Totalò (PST) is the raw number 
sum of other items (between 0 and 90), excluding the ones with no option. The PST value is an indicator 

of how many types of psychiatric symptoms the individual perceives in herself/himself. ñPositive 

Symptom Distress Indexò (PSDI) is the mean value obtained by dividing the sum of the scores of the 

responses given to the other items, except for none option by the Positive Symptom Total. Positive 
Symptom Distress Index creates the weighted average of the symptoms that the person perceives to exist 

in herself/himself. The PSDI value is the weighted average degree of distress experienced by the 
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individual from the symptoms she/he perceives to be present. The SCL-90 is a psychiatric screening tool 

that measures the level of reactions elicited by the compulsion or negative stress that the individual is 
exposed to. This instrument is used by psychiatrists, psychologists, mental health and medical 

professionals for monitoring the patient's progress or treatment outcome. 

Anahtar Kelimeler: Keywords: Symptom Checklist-90-R, Questionnaire, Psychiatric Screening, 

Mental Health, Psychiatry 

 

Introduction  

The Symptom Checklist-90-Revised (SCL-90-R) is a psychiatric screening tool and is a widely used 
symptomatic distress questionnaire in general medicine. The Symptom Checklist-90-Revised represents 

a multidimensional psychological test instruments for the assessment of psychological symptoms and 

psychological distress. SCL-90-R is the revised version of the SCL-90 questionnaire. The revised 

version is almost identical; two questions with slightly different wording.  

The Symptom Checklist-90-Revised can be also used for the out-patients to define psychiatric symptoms 

and evaluate psychological problems. This instrument is used by psychiatrists, psychologists, mental 
health, medical professionals for monitoring the patient's progress or treatment outcome. The SCL-90-

R is also available sensitivity to pharmacologic, psychotherapeutic, and other treatment interventions, 

as well as to clinically meaningful variations in psychopathology and psychological distress levels. The 

SCL-90-R provides endorsement for these tests instruments as effective for both psychiatric screening 

functions and clinical outcomes measurement. 

The Symptom Checklist-90 was evolved most directly from known as Hopkins Symptom Checklist 

(HSCL), which determines the level of psychological symptoms in individuals and the areas where they 
spread. The Symptom Checklist-90 (SCL-90) scale was developed by Leonard R. Derogatis and 

colleagues from John Hopkins University Psychometric Research Unit using the HSCL inventory 

(Derogatis et al, 1973; Derogatis et al, 1976). The Symptom Checklist-90-Revised (SCL-90-R) is the 

revised version of the SCL-90 questionnaire. The revised version is almost identical; two questions with 

slightly different wording.  

The many versions of the Symptom Checklist are evaluated on several criteria (e.g., factor stability, 

factor loadings, proportion of variance, etc.). The psychometric properties of the SCL-90-R scales and 
the scales of its short versions were applied as Brief Symptom Inventory-53 (BSI-53), Symptom 

Checklist-27 (SCL-27), Brief Symptom Inventory-18 (BSI-18), Symptom Checklist-14 (SCL-14), and 

Symptom Checklist short version-9 (SCL-K-9) in patients with affective disorders (Prinz, 2013). 

The SCL-90-R is one of the most comprehensive and widely used scales addressing this purpose 

internationally. The scale was translated into Turkish language. The Turkish version validity and 

reliability studies were conducted. The SCL-90-R has been extensively utilized.  

Definition and Measurement of Psychological Symptoms 

The symptom checklist-90-revised (SCL-90-R) questionnaire is used as an instrument using identifing 

symptoms and evaluation psychological problems and contributes the relatively unique capacity to 

obtain clinician ratings on the same symptom constructs the patient reports on. This test is also used for 

monitoring the patient's progress or treatment outcome. 

The scale is a self-report questionnaire SCL-90-R consisting of 90 items and 10 sub-units answered in 

a five-point Likert scale between 'never' and 'too much'. These subunits are somatization, obsessive-
compulsive, interpersonal sensitivity, depression, anxiety, anger-hostility, phobic anxiety, paranoid 

thought, psychotic and additional items (reflecting symptoms related to sleep disorders, appetite 

disorders, guilt) (World Health Organisation). 

Somatization subunit items contain features related to bodily functions. Obsessive compulsive subunit 
items are related to unwanted thoughts and behaviors that the person cannot stop thinking or doing. 

Interpersonal sensitivity subunit items are related to the individual's feelings of self-humiliation or 

inadequacy. Depression subunit items contain general pessimism, lack of motivation, suicidal thoughts 



 

 
 

| 44 

and decreased interest in life. Anxiety subunit is related to extreme anxiety. Anger-hostility subunit 

items contain feelings of aggression and anger. Phobic anxiety subunit items are related to the persistent 
fear response of the individual to a specific object or situation. Paranoid thought subunit contains articles 

on skeptical and hostile thoughts, and fears. Psychotic subunit includes items related to introversion, 

alienation from social life, and schizoid lifestyle. Additional substances subunit contains sleep disorders, 

appetite disorders and guilt-related items. 

The measurement tool of symptom checklist-90-revised (SCL-90-R), which consists of ten parts 

including nine main symptom scales and additional items and includes 90 symptoms with five-point 

Likert-type responses. Each item in psychological symptom screening list is answered according to the 
expression options as not at all (0), very little (1), moderately (2), quite a lot (3), extremely (4). Each 

item is scored on a scale from 0 to 4 based on how much an individual bothering and is evaluated by 

giving 0, 1, 2, 3, 4 points, respectively. The higher the score the individual gets from the scale, the more 
advanced the individual has psychological symptoms. The score of the subunits in the symptom 

screening list is found by dividing the scores obtained from the questions containing that subscale by 

the number of questions. Subscale scores are calculated from the weighted averages of the items they 

cover. 

The measurement method of SCL-90-R including 90 symptoms that evaluates ten symptomatic 

dimensions: somatization, obsessive-compulsive disorder, interpersonal sensitivity, depression, anxiety, 

hostility, phobic anxiety, paranoid ideation, psychoticism and additional items are listed in Table.  

The score of the subunits in the symptom screening list is found by dividing the scores obtained from 

the questions containing that subscale by the number of questions. Subscale scores are calculated from 

the weighted averages of the items they cover. 

Three different overall scores are calculated from the Symptom Checklist-90-R scale consists of 90 

questions in total. The scores are; 

- General Symptom Level (Global Symptom Index, GSI) is an average score of responses given 

for all items. The score is obtained by summing the scores obtained from all questions and 
dividing by the number of questions. The scale also has subscales reflecting 9 different symptom 

groups.  

- Positive Symptom Total (PST) is a raw number sum of other items (between 0 and 90) except 
none option. 

- Positive Symptom Distress Index (PSDI) is the mean value obtained by dividing the sum of the 

scores of the responses given to the other items, except for the none option, by the Positive 

Symptom Distress Index (PSD). 

General symptom level (Global Symptom Index) indicates the presence of a psychopathological 

condition and indicates the depth and current level of the disorder. The increase in the overall mean 

score of the scale, which entitled GSI, is the most determining index pointing to the increase in the 
distress of psychiatric symptoms in individuals. The higher the score the individual gets from the scale, 

the more advanced the individual has psychological symptoms.  

The positive symptom total, which entitled PST, is an indicator of how many types of psychiatric 

symptoms the individual perceives in himself/herself.  

The positive symptom distress index value, which entitled PSDI, is the weighted average degree of 

distress experienced by the individual from the symptoms he/she perceives to be present. The PSDI 

index creates the weighted average of the symptoms that the person perceives to exist in herself/himself. 

Scores of 63% and above indicate the presence of a severe mental problem. Scores between 38% and 

62% indicate that a high degree of psychopathological findings. Scores of 37% and below indicate that 

no pathological finding was detected. 

Conclusion 

Reliability analysis is a concept that reveals the consistency of all questions in a survey and their 

homogeneity in measuring the formation under consideration. In the reliability analyzes performed, the 



 

 
 

| 45 

Ŭ coefficient is expected to be above 0.70. Accordingly, the reliability of the SCL 90-R Psychological 

Symptom Screening Scale and its sub-dimensions used in the study were generally sufficient. 

A variety of psychological features has been evaluated, including mood-related factors, personality 

traits, attitudinal factors and coping strategies. The pathological course and treatment periods in disease 

can trigger a series of psychopathological reactions such as panic disorder with anxiety, phobias, 
obsessive-compulsive disorder, post-traumatic stress disorder, depression even suicide. In G¿zelhanôs 

study conducted with patients who had coronary artery bypass surgery, it was evaluated the relationship 

between gender and coexisting anxiety (Guzelhan, 2018). In another G¿zelhanôs study, physical and 

mental domains of quality of life were measured using the 36-item Medical Outcomes Short-Form 
Health Survey self-administered questionnaire, and anxiety symptoms were assessed using the 

Spielberger State-Trait Anxiety Inventory (STAI) in patients undergoing open heart surgery (Guzelhan, 

2020a). While in another G¿zelhanôs study investigated the effect of anxiety with adverse outcome with 
health-related quality of life in surgical treated patients having chronic occlusive vascular disease 

(Guzelhan, 2020b). Also they also emphasized the several sociodemographic, psychological, physical 

factors were associated with depression and anxiety in surgical disease.  

In conclusion, SCL-90-Revised is a psychiatric screening tool that measures the level of reactions 

elicited by the compulsion or negative stress that the individual is exposed to. This is important for 

planning mental health provisions and for long-term impact of the disease in general medicine. 
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Table. Subscales of Symptom Checklist-90-Revised 

Subscales    Related Items      

Somatization    1, 4, 12, 27, 40, 42, 48, 49, 52, 53, 56, 58   

Obsessive-Compulsive   3, 9, 10, 28, 38, 45, 46, 51, 55, 65 

Interpersonal Sensitivity  6, 21, 34, 36, 37, 41, 61, 69, 73 

Depression    5, 14, 20, 22, 26, 29, 30, 31, 32, 54, 71, 79 

Anxiety                17, 23, 33, 39, 57, 72, 78, 80, 86 

Anger-Hostility    11, 24, 63, 67, 74, 81 

Phobic Anxiety    13, 25, 47, 50, 70, 75, 82 

Paranoid Ideation   8, 18, 43, 68, 76, 83 

Psychoticism    7, 16, 35, 62, 77, 84, 85, 87, 88, 90 

Additional Items   19, 44, 59, 60, 64, 89 
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¥zet 

Ama­: Bu ­alēĸamanēn amacē iskemik dilate kardiyomiyopati hastalarēnda trimetazidin tedavisinin doku 

Doppler parametreleri ¿zerine olan etkilerinin deĵerlendirilmesidir. Materyal ve Metod: Ķskemik dilate 

kardiyomiyopati tanēsē almēs sol ventrik¿l ejeksiyon fraksiyonu %40ôēn altēnda ve sol ventrik¿l diyastol 
sonu ­apē 55 mm ¿zerinde ºl­¿len 40 hasta ­alēĸmaya dahil edildi. Hastalar geleneksel tedavi (n=20 

hasta) veya geleneksel tedavi ve trimetazidin tedavisi (n=20 hasta, trimetazidin g¿nde ¿­ kez) aldē. 

¢alēĸma baĸlangēcē ve altē aylēk periyod sonrasē hastalarēn doku Doppler ekokardiyografik analizleri 
yapēlmmēĸ ve ilk veri ile karĸēlaĸtērēldē. Sonu­lar: Ķki grup arasēnda cinsiyet, boy, kilo, v¿cut y¿zey alanē, 

sol ventrik¿l diyastol sonu ­apē, sol ventrik¿l sistol sonu ­apē, sol atriyum ve saĵ ventrik¿l ­aplarē 

arasēnda fark gºzlenmedi. Altē aylēk trimetazidin tedavisi sonrasē ºl­¿m alēnan bºlgelerde izovolumetrik 
relaksasyon zamanē ve ge­ diyastolik miyokardiyal hēzlar anlamlē olarak d¿ĸ¿k, E/A oranlarē anlamlē 

olarak y¿ksek saptandē. Septal ve inferiyor duvar Erken diyastolik miyokardiyal hēzlarē (E) anlamlē 

olarka d¿ĸ¿k saptanērken anteriyor ve lateral E hēzlarē ºl­mlerinde anlamlē istatistiksel fark gºzlenmedi. 

Ķnferiyor ve lateral duvar sistolik miyokardiyal (S) hēzlarē tedavi sonrasē anlamlē olarak y¿ksek 
saptanērken, septal S hēzē anlamlē olarak d¿ĸ¿k bulundu. Anteriyor duvar S dalgasē tedavi sonrasē 

anlamlē fark gºstermedi. Buna karĸēn kontrol grubunda altē ay sonra doku Doppler parametrelerinde 

lateral duvar S hēzēnda anlamlē d¿ĸ¿ĸ dēĸēnda bir deĵiĸiklik saptanmadē. Yorum: Trimetazidin iskemik 

dilate kardiyomiyopati hastalarēnda kullanēlabilir bir ajandēr.  

Not: Bu bildiri Cennet Yēldēz'ēn Ķstanbul ¦niversitesi Kardēyolojē Enstit¿s¿nde yaptēĵē uzmanlēk tezinden 

¿retilmiĸtir. 

Anahtar Kelimeler: Trimetazidin, Doku Doppler Ekokardiyografi, Ķskemik Dilate Kardiyomiyopati. 

 

The Effect of Trimetazidine Treatment On Tissue Doppler Parameters in Patients With Ischemic 

Dilated Cardiomyopathy 

 

Abstract 

Introduction: The aim of this study was to evaluate the effects of additional trimetazidine treatment on 
Tissue Doppler parameters in patients with ischemic dilated cardiomyopathy. Material and Methods: 

Fourtypatients with ischemic DCM (left ventricular ejection fraction (LVEF) <40% left ventricular end 

diastolic diameter (LVEDD) >55 mm) were studied. Patients were randomized into either conventional 

therapy plus trimetazidine (n:20 patients, 20 mg three times daily) or conventional therapy alone (n:20 
patients). After 6 months of follow-up, tissue Doppler echocardiographic analyses of the patients were 

reviewed and compared with the initial data. Results: There were no significant differences between two 

groups with respect to sex, height, weight, body surface area, LVEDD, left ventricular end-systolic 
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diameter, left atrial and right ventricular diameter. After 6 months of trimetazidine treatment, 

isovolumetric relaxation time and late diastolic myocardial velocities were decreased and E/A ratios 
increased significantly from all measured territories. Although early diastolic myocardial velocities (E) 

from septal and inferior walls decreased significantly, anterior and lateral E velocities did not show 

any statistically significant difference. Systolic myocardial (S) velocities form inferior and lateral walls 
increased significantly, while septal S velocity showed a significant decrease. Anterior S velocity did 

not show any statistically significant difference after 6 months of trimetazidine treatment. In contrast, 

no changes were found in tissue Doppler parameters of control group after six months except for a 

significant decrease in lateral S velocity. Conclusions: Trimetazidine is an effective adjunctive treatment 

in patients with ischemic dilated cardiomyopathy. 

Keywords: Trimetazidine, Tissue Doppler Echocardiography, Ķschemic Dilated Cardiomyopathy. 

 

Giriĸ 

Trimetazidin (1-[2,3,4-trimethoxy-benzyl]piperazin dihydroklorid), hemodinamik etkileri olmayan ve 

kardiyak enerji metabolizmasē ¿zerinde etki gºsteren etkili ve iyi tolere edilen bir anti-iskemik ila­tēr 
(1-3). Mitokondriyal uzun zincirli 3-ketoasil koenzim A thiolozē inhibe ederek yaĵ asidi oksidasyonun 

azaltēr ve glukoz kullanēmēnē kardiyak h¿crelerde arttērēr (4). Ķskemik h¿crelerde glukoz kullanēmē h¿cre 

i­i sodyum ve kalsiyum konsantrasyonlarēnē azaltarak hidrojen iyonu konsantrasyonunun azalmasēna ve 
h¿cre yapēsēnēn korunmasēna neden olur (5). Bu metabolik deĵiĸiklikler kardiyak verimlilik ve 

fonksiyonu ¿zerine pozitif etkilere neden olabilir. Bunun yanē sēra, trimetazidinin akut ve kronik iskemik 

durumlarda h¿cre i­i potasyum iyonu kaybēnē ve h¿cre zarēndaki perokside lipidleri azaltarak 
antioksidatif etkiler gºsterdiĵi saptanmēĸtēr (6). Ķskemik kardiyomiyopati hastalarēnda endotele baĵlē 

vazodilatasyonu arttērdēĵē gºsterilmiĸtir (7). Trimetazidinin iskemik kalp hastalarēnda klinik 

semptomlarē d¿zelttiĵi, sol venrik¿l diyastol sonu ve sisol sonu hacimleri azalttēĵē, hastaneye yatēĸē ve 

ºl¿m oranlarēnē azalttēĵē belirtilmiĸtir (8).  

Kalp yetersizliĵi halen d¿nyada en ºnemli ºl¿m nedeni olmaya devam etmektedir (9). Kalp yetersizliĵi 

kronik, ilerleyen bir hastalēktēr ve y¿ksek mortalite ve morbidite oranlarēna sahiptir (10). Medikal ve 

intervansiyonael tedavilere raĵmen 90 g¿nl¿k mortalite %9.8ôlere kadar ­ēkmaktadēr (11,12). Ķskemik 
dilate kardiyomiyopati (IDKMP), kalp yetersizliĵinin en ºnemli sebebidir. IDKMPônin geleneksel 

tedavisi anjiyotensin dºn¿ĸt¿r¿c¿ enzim inhibitºrleri (ACEI), anjiyotensin reseptºr blokerleri (ARB), 

beta-blokerler, aldosterone antagonistleri ve di¿retikler olarak sēralanabilir. Bu ­alēĸmanēn amacē 

IDKMP tedavisine eklenen trimetazidin tedavisinin sol ventrik¿l fonksiyonlarē ¿zerine etkilerinin doku 

Doppler ekokardiyografi (DDE) ile deĵerlendirilmesidir.  

Materyal ve Metod  

Kērk (31 erkek 9 kadēn) IDKMP hastasē ­alēĸmaya alēnmēĸtēr. IDKMP tanēsē hasalarēn sol ventrik¿l 
ejeksiyon fraksiyonunun (SVEF) %40 altēnda olmasē, sol ventrik¿l diyasol sonu ­apēnēn (SVDS¢) 55 

mm ¿st¿nde olmasē ve koroner anjiyografide kritik darlēk saptanmasē ile konulmuĸtur. Ķleri kalp 

yetersizliĵi olan new york kalp birliĵi (NYHA) sēnēf III/IV hastalar, atriyal fibrilasyonu, primer kapak 
hastalēĵē, aktif miyokardit veya miyokardit hikayes, hipertrofik, restriktif kardiyomyopatisi olan, 

perikardiyal hastalēĵē olan, diyabetes mellitus, primer karaciĵer, bºbrek, nºrolojik,  pulmoner ya da 

endokrin hastalēĵē olan, koroner anjiografide kritik darlēk saptanmayan hastalar ­alēĸmaya alēnmamēĸtēr. 

T¿m hastalara koroner anjiografi yapēlmēĸtēr.  

T¿m hastalarēn medikal hikayesi ve semptomlarē kaydedilmiĸtir. Transtorasik ekokardiyografi Acuson 

Sequoia cihazē ve 3.5 MHz transduser ile sol lateral dekubit pozisyonunda yapēlmēĸtēr. SVEF modifiye 

Simpson metoduna gºre ºl­¿lm¿ĸt¿r. Sol atriyum (SA), SVDS¢, sol ventrik¿l sistol sonu ­apē (SVSS¢) 
ve saĵ ventr¿l ºl­¿mleri parasternal uzun eksen gºr¿nt¿lerinden M-mod yºntemi ile ºl­¿lm¿ĸt¿r. DDE 

gºr¿nt¿lem ile miyokardiyal hēzlar septal, lateral, anteriyor ve inferiyor duvarlardan apikal dºrt boĸluk 

ve iki boĸluk gºr¿nt¿lerden alēnmēĸtēr. Hastalarēn erken diyastolik (Eô), ge­ diyastolik (Aô) ve sistolik 
(Sô) doku hēzlarē ve izovolumik relaksasyon zamanlarē (IVRZ) ºl­¿lm¿ĸt¿r. Her bir parametre i­in en 

az 6 ºl­¿m¿n ortalamasē alēnmēĸtēr. Eô/Aô<1 ve IVRZ > 100 ms olmasē diyastolik disfonksiyon olarak 

kabul edilmiĸtir. T¿m hastalar asetilsalisik asit, B-bloker, ACEI tedavisi almēĸtēr. NYHA sēnēf III -IV 
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hastalar sprinolakton tedavisi almēĸtēr. Hastalarēn 20ôsine g¿nde 3 kez trimetazidin tedavisi almēĸtēr, 

diĵer 20ôsi ise kontrol grubu olarak alēnmēĸtēr. Altē aylēk tedavi sonrasē hastalarēn ekokardiyografik 

deĵerlendirilmesi tekrarlanmēĸtēr.  

Ķstatistiksel Yºntem 

Normal daĵēlēm gºsteren parametreler ortalamaÑstandart sapma olarak verilmiĸtir. Ķki grubun 
karĸēlaĸtērēlmasēnda Studentôs t testi kullanēlmēĸtēr. Tedavi ºncesi ve sonrasē deĵerlendirilmesinde 

eĸleĸtirilmiĸ ºrneklem t testi kullanēlmēĸtēr. 0.05ôden k¿­¿k p deĵeri anlamlē kabul edilmiĸtir. 

Sonu­lar 

Tedavi ve kontrol gruplarēnēēn ortalama yaĸē sērasē ile 58.73Ñ9.00 yēl ve 58.15Ñ12.44 yēldēr. Her iki grup 
arasēnda yaĸ, boy, kilo, v¿cut kitle indeksi, v¿cut y¿zey alanē, SVDS¢, SVSS¢, SA ve saĵ ventrik¿l 

(SV) ­aplarē arasēnda fark gºzlenmemiĸtir. ¢alēĸma ve kontrol gruplarēnēn klinik ve ekokardiyografik 

parametreleri Tablo 1ôde gºsterilmiĸtir.  

Gruplarēn baĸlangē­taki DDE bulgularē Tablo 2ôde verilmiĸtir. Her iki grup arasēnda DDE parametreleri 

a­ēsēndan fark gºzlenmemiĸtir. Hastalarēn mitral ve lateral anuler Eô, Aô Sô doku hēzlarē ve IVRZ ve 

Eô/Aô oranlarē baĸlangē­ ve 6 ay sonra karĸēlaĸtērēlmēĸtēr. Trimetazidin tedavisi sonrasē IVRZ, Aô doku 
hēzlarē t¿m ºl­¿m bºlgelerinde azalmēĸ, Eô/Aô oranlarē artmēĸtēr. Eô miyokardiyal hēzlar septal ve 

inferiyor duvarlarda belirgin olarak azalmēĸ, anteriyor ve lateral Eô miyokardiyal hēzlarda anlamlē 

istatistiksel deĵiĸiklik gºzlenmemiĸtir. Sô miyokard hēzlarē inferiyor ve lateral duvarlarda artēĸ 

gºstermiĸ, septal miyokardiyal hēz ise anlamlē olarak d¿ĸ¿k bulunmuĸtur. Anteriyor Sô miyokardiyal hēz 
ise deĵiĸiklik gºzlenmemiĸtir. Buna karĸēn kontrol grubunda DDE parametrelerinde lateral Sô hēzēnda 

azalma dēĸēnda anlamlē deĵiĸiklik gºzlenmemiĸtir. Tablo 3 ve Tablo 4ôde ­alēĸma ve kontrol gruplarēnēn 

­alēĸma baĸlangēcēnda ve 6 ay sonra alēnan DDE parametreleri gºsterilmiĸtir.  

Tartēĸma  

¢alēĸmamēz standart tedaviye eklenen trimetazidin tedavisinin diyastolik ve sistolik fonksiyonlarē 

iyileĸtirdiĵini gºstermiĸtir. IVRZ, ge­ diyastolik hēzlar anlamlē olarak azalmēĸ, E/A oranlarē anlamlē 

olarak atmēĸtēr. Ayrēca inferiyor ve lateral miyokardiyal S hēzlarē anlamlē olarak y¿kselmiĸtir. Buna 

karĸēn kontrol grubunda anlamlē deĵiĸiklik gºzlenmemiĸtir.  

IDKMP, en sēk gºr¿len karidyomiyopati ­eĸididir ve sol veya saĵ ventrik¿l¿n dilatasyonu ve fonksiyon 

bozukluĵu ile karakterizedir. Medikal, cerrahi ve cihaz tedavileri geliĸmesine raĵmen halen ºnemli bir 

mortalite ve morbidite nedeni olmaya devam etmektedir (13).  

Trimetazidin anti-iskemik etkilerini kan basēncē ve kalp hēzē ¿zerinde etki gºstermeksizin yapar. Bu etki 

h¿cresel bazda enerji metabolizmasēnēn yaĵ asitlerinden glukoza yºnlenmesi ile oluĸur. Ķla­ etkisini 

mitokondriyal uzun-zincir 3-ketoasil koenzim A thiolaz aktivitesini inhibe ederek gºsterir (4.14).  

Trimetazidinin kardiyak fonksiyonlar ¿zerine etkisi ­alēĸmalarda gºsterilmiĸtir. Yapēlan bir meta-

analizde trimetazidin tedavisinin toplam egzersiz zamanē, NYKC fonksiyonel sēnēfē, SVEFônu arttērdēĵē, 

SVED¢, SVES, sol ventrik¿l sistol sonu hacmini ve serum beyin natri¿retik peptid (BNP) seviyelerini 
ise azalltēĵē saptanmēĸtēr (15). Baĸka bir alēĸmada trimetazidin tedavisinin NYKC fonksiyonel sēnēfē, 

egzersiz kapasitesini, hayat kalitesini ve SV fonksiyonunu d¿zelltiĵi gºzlenmiĸtir. Trimetazidin tedavisi 

BNP seviyelerinde belirgin d¿ĸ¿ĸ saĵlamēĸtēr (16). Ķskemik durumlara oksijen t¿ketimi %16 ile %26 
arasē oranlarda azalmēĸtēr (17). Serbest yaĵ asidi kullanēmēndan glukoz metabolizmasēna ge­iĸ kalp 

yetersizliĵi tedavisinde etkili bir yºntem olabilir (17-19). Kronik kalp yetersizliĵi ve azalmēĸ SVEF olan 

hastalarda trimetazidin tedavisinin SVEF ve fonksiyonel kapasitelerini artēĵē gºzlenmiĸtir (20). Bu 
tedavi esnasēnda gºzlenen kardiyovask¿ler deĵiĸiklikler hemodinamik deĵiĸiklikler olmaksēzēn geliĸir 

ve kardiyomiyosit h¿cre metabolizmasēndaki deĵiĸikliklere baĵlēdēr. Sistolik kalp yetersizliĵi 

hastalarēnda 3 aylēk trimetazidin tedavisinin istirahat enerji t¿ketiminde azalma ve sol ventrik¿l 

fonksiyonlarēnda artma ile birlikte olduĵu bildirilmiĸtir (21). Ķskemk kalp yeersizliĵi olan (SVEF<%55) 
42 hasta ¿zerinde yapēlan bir ­alēĸmada trimetazidin tedavisinin QTc mesafesini kēsalttēĵē gºzlenmiĸtir 

(22). Baĸka bir ­alēĸmada kronik kalp yetersizliĵi olan hastalarda 6 aylēk trimetazidin tedavisinin t¿m 

nedenlere baĵlē ºl¿m ve kalp yetersizliĵine baĵlē hastane yatēĸēnē azalttēĵē ve hastalarēn fonksiyonel 
durumunu iyileĸtirdiĵi gºzlenmiĸtir (23). Uzun dºnem trimetazidin tedavisinin iskemik kardiyomiyopati 
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hastalarēnda t¿m nedenlere baĵlē ºl¿m¿ ve kalp yetersizliĵine baĵlē hastane yatēĸlarēnē azalttēĵē ileri 

s¿r¿lm¿ĸt¿r (15).  

Bizim ­alēĸmamēzda da 6 ay s¿ren trimetazidin tedavisinin sol ventrik¿l sistolik ve diyastolik 

fonksiyonlarēnē iyileĸtirdiĵi saptanmēĸtēr. Bu sonu­lar yaĵ asidi metabolizmasēndan glukoz 

metabolizmasēna ge­iĸi saĵlayan trimetazidinin ĶDKMP hastalarēnda kullanēlabileceĵini 

desteklemektedir.  
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Tablo 1: Hastalarēn klinik ve ekokardiyografik ºzellikleri. 

 Kontrol Grubu  ¢alēĸma Grubu   p 

Yaĸ (yēl) 58.15 Ñ 12.44  58.73 Ñ 9.00 AD 

Kadēn n,(%) 4 (20) 5 (25) AD 

Erkek n, (%) 16 (80) 15 (75) AD 

Boy (cm)  166.55 Ñ 9.84 165.77 Ñ 9.63 AD 

Kilo (kg)  70.2 Ñ 11,09 72.77 Ñ 16.25 AD 

V¿cut y¿zey alanē 

(mĮ) 

1.784 Ñ 0.17 1.81 Ñ 0.20 AD 

SVDS¢ (cm) 6.67 Ñ 0.78 7.04 Ñ0.78 AD 

SVSS¢ (cm) 5.63 Ñ0.85 5.86 Ñ 0.85 AD 

SA (cm) 4.53 Ñ 0.64 4,92 Ñ 0.72 AD 

SV (cm) 2.84 Ñ 0.44 2.91 Ñ 0.51 AD 

EF (%) 30.5 Ñ 7.14 30.31 Ñ 6.7 AD 

SVDS¢: sol ventrik¿l diyastol sonu ­apē, SVSS¢: sol ventrik¿l sistol sonu ­apē, SA: sol atrium, SV: 

saĵ ventrik¿l, EF: ejeksiyon fraksiyonu, AD: anlamlē deĵil. 
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Tablo 2: ¢alēĸma ve kontrol gruplarēnēn baĸlangē­ DDE parametreleri. 

 ¢alēĸma Grubu  Kontrol Grubu  p 

IVRZ sep (ms) 109.25 Ñ24.17 111.95Ñ23.07 AD 

E' sep (cm/s) 11,50 Ñ2,62 12.60Ñ3.70 AD 

A' sep (cm/s) 13,65 Ñ4,22 14.20Ñ5.92 AD 

E'/A' sep 0.89 Ñ0.23 0.98Ñ0.41 AD 

S' sep (cm/s) 11.90 Ñ3.24 10.60Ñ3.66 AD 

IVRZ lat (ms) 104.05Ñ19.29 106.94Ñ23.52 AD 

E' lat(cm/s) 12.95 Ñ3.79 11.73Ñ4.50 AD 

A' lat (cm/s) 14.25 Ñ3.62 12.68Ñ6.00 AD 

E'/A' lat 0.93 Ñ0.27 1.05 Ñ0.45 AD 

S' lat (cm/s)    

IVRZ ant (ms) 118.55Ñ21.17 123.15Ñ40.19 AD 

E' ant (cm/s) 11.95Ñ2.54 12.55Ñ3.84 AD 

A' ant (cm/s) 13.80Ñ3.79 15.80Ñ4.90 AD 

E'/A' ant 0.88Ñ0.18 0.85Ñ0.24 AD 

S' ant (cm/s) 11.52Ñ3.21 11.05Ñ4.12 AD 

IVRZ inf (ms) 110.05Ñ28.20 112.95Ñ24.62 AD 

E' inf (cm/s) 10.95Ñ2.52 12.65Ñ5.69 AD 

A' inf (cm/s) 12.50Ñ3.03 15.00Ñ7.92 AD 

E'/A' inf 0.88Ñ0.21. 0.97Ñ0.51 AD 

S' inf (cm/s) 9.75Ñ2.53 10.50Ñ4.40 AD 

Eô: erken diyastolik miyokard hēzē, Aô: ge­ diyastolik (Aô) miyokard hēzē, Sô: sistolik miyokard hēzē, 

IVRZ: izovolumik relaksasyon zamanē. 
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Tablo 3: ¢alēĸma grubunun tedavi baĸlangē­ ve tedavinin 6. ayēnda elde edilen DDE parametreleri. 

 Baĸlangē­  6. ay  p 

IVRZ sep (ms) 109.25Ñ24.17 92.30 Ñ13.95 0.004 

E' sep (cm/s) 11.50Ñ2.63 12.85Ñ1.56 0.04 

A' sep (cm/s) 13.65Ñ4.22 8.45 Ñ2.01 0.001 

E'/A' sep 0.88Ñ0.23 1.58 Ñ0.29 0.001 

S' sep (cm/s) 11.90Ñ3.24 9.90 Ñ3.76 0.003 

IVRZ lat (ms) 104.05Ñ19.24 92.55Ñ9.14 0.03 

E' lat(cm/s) 12.95Ñ3.79 13.50 Ñ2.56 NS 

A' lat (cm/s) 14.25 Ñ3.62 8.50 Ñ2.11 0.001 

E'/A' lat 0.93 Ñ0.27 1.64 Ñ0.39 0.001 

S' lat (cm/s)    

IVRZ ant (ms) 118.55Ñ21.17 89.25Ñ12.34 0.006 

E' ant (cm/s) 11.95Ñ2.54 12.2Ñ2.56 NS 

A' ant (cm/s) 13.80Ñ3.79 8.15Ñ1.78 0.001 

E'/A' ant 0.88Ñ0.18 1.7Ñ0.41 0.001 

S' ant (cm/s) 13.85Ñ3.82 13.23Ñ2.58 NS 

IVRZ inf (ms) 110.05Ñ28.19 90.70Ñ9.50 0.006 

E' inf (cm/s) 10.95Ñ2.52 13.20Ñ2.39 0.01 

A' inf (cm/s) 12.50Ñ3.03 8.40Ñ1.72 0.001 

E'/A' inf 0.87Ñ0.21 1.57Ñ0.51 0.001 

S' inf (cm/s) 9.75Ñ2.53 10.40Ñ3.20 0.001 

Eô: erken diyastolik miyokard hēzē, Aô: ge­ diyastolik (Aô) miyokard hēzē, Sô: sistolik miyokard 

hēzē, IVRZ: izovolumik relaksasyon zamanē. 
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Tablo 4: Kontrol grubunun tedavi baĸlangē­ ve tedavinin 6. ayēnda elde edilen DDE parametreleri. 

 Baĸlangē­  6. ay  p 

IVRZ sep (ms) 111.95Ñ23.08 111.10Ñ19.54 AD 

E' sep (cm/s) 12.60Ñ3.70 12.25Ñ3.65 AD 

A' sep (cm/s) 14.20Ñ5.92 18.05Ñ22.14 AD 

E'/A' sep 0.98Ñ0.41 1.01Ñ0.52 AD 

S' sep (cm/s) 10.60Ñ3.66 9.85Ñ2.92 0.009 

IVRZ lat (ms) 106.94Ñ23.52 106.36Ñ17.70 AD 

E' lat(cm/s) 11.73Ñ4.50 11.05Ñ3.36 AD 

A' lat (cm/s) 12.68 Ñ6.00 12.05 Ñ5.24 AD 

E'/A' lat 1.05 Ñ0.45 1.03 Ñ0.36 AD 

S' lat (cm/s)    

IVRZ ant (ms) 123.15Ñ40.19 119.65Ñ36.31 AD 

E' ant (cm/s) 12.55Ñ3.84 12.00Ñ3.43 AD 

A' ant (cm/s) 15.80Ñ4.90 15.00Ñ4.2 AD 

E'/A' ant 0.85Ñ0.24 0.79Ñ0.36 AD 

S' ant (cm/s) 11.05Ñ4.12 11.53Ñ4.62 AD 

IVRZ inf (ms) 112.95Ñ24.62 113.30Ñ24.43 AD 

E' inf (cm/s) 12.65Ñ5.69 11.35Ñ4.76 AD 

A' inf (cm/s) 15.00Ñ7.93 12.45Ñ4.77 AD 

E'/A' inf 0.97Ñ0.51 0.98Ñ0.48 AD 

S' inf (cm/s) 10.50Ñ4.40 9.80Ñ3.45 AD 

Eô: erken diyastolik miyokard hēzē, Aô: ge­ diyastolik (Aô) miyokard hēzē, Sô: sistolik miyokard 

hēzē, IVRZ: izovolumik relaksasyon zamanē. 
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¥zet 

Ama­: Bu ­alēĸmada, 0-12 ay arasē saĵlēklē infantlarda manyetik rezonans gºr¿nt¿leme (MRG) 
kullanēlarak kraniyal ventrik¿l boyutlarē ve oranlarēnēn normal mesafelerinin ºl­¿lmesi ama­landē. 

Gere­ ve Yºntem: ¢alēĸmamēzda 230 infanttan (ortalama yaĸ Ñ SD, 4.46 Ñ 3.36 ay) elde edilen kranyal 

MRG tetkikleri 1.5꜡T MRG sistemi kullanēlarak retrospektif olarak deĵerlendirildi. Infantlar altē yaĸ 
grubuna ayrēldē. Maksimum frontal horn geniĸliĵi (FHW), maksimum transversal intrakraniyal geniĸliĵi 

(ICW), maksimum ¿­¿nc¿ ventrik¿l geniĸliĵi (TVW) ve maksimum dºrd¿nc¿ ventrik¿l geniĸliĵi (FVW) 

aksiyel T2 aĵērlēklē gºr¿nt¿lerde ºl­¿ld¿. Evans oranē (FHW/ICW) ve ¿­¿nc¿ ventrik¿ler oran (TVR = 

TVW/ICW) da hesaplandē. ¥l­¿mlerin yaĸa gºre 3., 25., 50. ve 97. persentilleri belirlendi. Bulgular: 
FHW, ICW, TVW ve FVW medyan deĵerleri sērasēyla 25.4 (aralēk; 21.3â - 28.6), 102.8 (aralēk; 90.2 ï 

114.7), 3.7 (aralēk; 3.0â - 5.0) ve 9.9 (aralēk; 8.5â - 11.3) mm idi. Evans oranē ve ¿­¿nc¿ ventrik¿ler 

oran i­in medyan deĵerleri sērasēyla 0.25 (aralēk; 0.23 - 0.26) ve 0.04 (aralēk; 0.03 - 0.05) idi. FHW, 
ICW, TVW, ve FVW yaĸla birlikte anlamlē olarak arttēĵē gºzlemlendi (p < 0.0001). Evans oranē ve TVR 

yaĸla iliĸkili deĵildi (p=0.606 ve p=0.054; sērasēyla). Erkek ­ocuklarda FHW anlamlē olarak daha 

y¿ksekti.Sonu­: Bu ­alēĸma, MRG tabanlē kraniyal ventrik¿ler sistemin ºl­¿mlerini bildirir ventrik¿ler 

dilatasyonu olan infantlarēn takibinde yararlē bulunacaĵēnē umuyoruz. 

Anahtar Kelimeler: Beyin Ventrik¿lleri, Mrg, Ķnfantlar, Hidrosefali. 

 

MRI - Based Assessment of the Normal Intracranial Ventricular Dimensions and Ratios in Turkish 

Infants 

 

Abstract 

Objectives The present study aimed to report the normal ranges for the cranial ventricular dimensions 

and ratios in healthy infants aged between 0 and 12 months using magnetic resonance imaging (MRI). 

Methods: The cranial MRI examinations of 230 infants (mean age Ñ SD, 4.46 Ñ 3.36 months) performed 

using a 1.5꜡T MRI system were retrospectively evaluated. Infants were stratified into six age groups. 
The maximum frontal horn width (FHW), the maximum transversal intracranial width (ICW), the 

maximum third ventricle width (TVW), and the maximum fourth ventricle width (FVW) were measured 

on axial T2-weighted images axial plane. Evans ratio (FHW/ICW), and the third ventricular ratio (TVR 
= TVW/ICW) were calculated as well. The 3rd, 25th, 50th, and 97th percentiles of the measurements 

according to age were produced. Results: The overall median (IQR) values for the FHW, ICW, TVW, 

and FVW were 25.4 (21.3â - 28.6), 102.8 (90.2 ï 114.7), 3.7 (3.0â - 5.0), and 9.9 (8.5â - 11.3) mm, 
respectively. The overall median (IQR) values for the Evans ratio and the third ventricular ratio were 

0.25 (0.23 - 0.26) and 0.04 (0.03â - 0.05), respectively. The FHW, ICW, TVW, and FVW increased 

significantly with age (p < 0.0001for all). The Evans ratio and TVR were not associated with age 

(p=0.606 and p=0.054; respectively). The FHW values were significantly higher in boys compared to 
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girls.Conclusions: This study reports the MRI-based measurements of the cranial ventricular system, 

which might be useful in the follow-up of infants with ventricular dilatation. 

Keywords: Brain Ventricles, Mrē, Ķnfants, Hydrocephalus. 

 

1. INTRODUCTION  

Increased intracranial pressure resulting from an imbalance between cerebrospinal fluid production and 

absorption causes abnormal enlargement of the cerebral ventricles and hydrocephalus with consequent 

brain damage 1,2. Neonatal hydrocephalus affects 1.1 in 1000 live human births with fatality rates of 
nearly 50% in children who havenôt undergone shunt placement surgery for hydrocephalus. Diagnosis 

and follow-up of infants with hydrocephalus are mainly based on imaging techniques such as cranial 

ultrasonography (US), cranial computed tomography (CT), and cranial magnetic resonance imaging 
(MRI) 3,4. In preterm infants, head US is easy to perform and cost-effective. However, MRI is likely to 

be more accurate for older infants due to its non-invasiveness and non-ionizing radiation exposure 4. To 

date, the normal MRI-based measurements of the brain ventricular system have not been reported for 

Turkish infants aged between 0 and 12 months.  

The present study aimed to report the anatomic measurements of the frontal horn width (FHW), third 

ventricle width (TVW), fourth ventricle width (FVW), Evans ratio, and third ventricular ratio in normal 

infants aged up to 12 months. 

2. MATERĶALS AND METHODS  

Our retrospective cross-sectional study was performed over a period of 1 year from January 2021 to 

January 2022. Data were obtained from 587 pediatric patients who underwent cranial magnetic 
resonance imaging (MRI) in our hospital for various reasons. The exclusion criteria were preterm 

neonates [n=63]; cerebral ventriculomegaly [n=31]; asymmetry of the lateral ventricles [n=92]; 

microcephaly [n=12]; macrocephaly [n=4]; craniosynostosis [n=9]; enlargement of the subarachnoid 

spaces [n=84]; enlargement of the subdural spaces [n=23]; previous brain surgery [n=2]; and poor image 
quality [n=37]. The following inclusion criteria were defined: term neonates, infants up to 12 months of 

age, and no evidence of brain abnormality on MRI. Finally, 230 infants were included in the present 

study. 

Cranial MRI examinations were performed using a 1.5 T MRI system (Toshiba, Japan). The 

measurements were obtained by a single board-certified radiologist (E.¢) on axial T2-weighted turbo 

spin-echo images (TR/TE 6206/105 ms) with 2,5-mm section thickness The following parameters were 

measured: the maximum frontal horn width (FHW), the maximum transversal intracranial width (ICW), 
the maximum third ventricle width (TVW), the maximum fourth ventricle width (FVW), Evans ratio 

(FHW/ICW), and the third ventricular ratio (TVR = TVW/ICW) (Figure 1). 

 

Figure 1. Axial T2-weighted cranial MRI images of the 11-month-old boy show (A) the maximum 

frontal horn width (FHW) and the maximum transversal intracranial width (ICW) measurements; (B) 
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the measurement of the maximum third ventricle width (TVW); (C) the measurement of the maximum 

fourth ventricle width (FVW). 

The data were distributed non-normally (Kolmogorov-Smirnov test, P >0.05) and the statistical 

differences between the groups were obtained by Kruskal-Wallis test and one-way analysis of variance 

(ANOVA). Categorical data were presented as frequencies, and continuous data as median (interquartile 
range, (IQR)). SPSS statistical software system 20.0 was used for calculations. Results were considered 

significant at a p-value of < 0.05. 

3. RESULTS 

Infants age varied from 0 to 12 months (mean age Ñ SD, 4.46 Ñ 3.36 months). The study group consisted 
of 131 (57%) boys and 99 (43%) girls. Infants were stratified into six age groups: Group 1 (0 - 1 month; 

n = 56), Group 2 (2 - 3 months; n = 55), Group 3 (4 - 5 months; n = 33), Group 4 (6 - 7 months; n = 34), 

Group 5 (8 - 9 months; n = 28), Group 6 (10 - 12 months; n = 24).  

The overall median (IQR) values for the frontal horn width (FHW), the maximum transversal 

intracranial width (ICW), third ventricle width (TVW), and fourth ventricle width (FVW) were 25.4 

(21.3 - 28.6), 102.8 (90.2 ï 114.7), 3.7 (3.0 - 5.0), and 9.9 (8.5 - 11.3) mm, respectively. The overall 
median (IQR) values for the Evans ratio (FHW/ICW) and the third ventricular ratio (TVR=TVW/ICW) 

were 0.25 (0.23 - 0.26) and 0.04 (0.03 - 0.05), respectively.  

The FHW, ICW, TVW, FVW increased significantly with age (p < 0.0001 for all). The Evans ratio and 

TVR were not associated with age (p=0.606, p=0.054; respectively). The FHW values were significantly 
higher in boys compared to girls (25.5 vs. 24.1, p=0.024). The TVW, FVW, Evans ratios and TVR did 

not show gender-relevant differences (p=0.080, p=0.281, p=0.249, and p=0.158, respectively).  

Data for the FHW, TVW, FVW, Evans ratio, and TVR according to age are presented in Table 1. The 
age-specific 3rd, 50th, and 97th percentiles of the measurements and ratios are presented in Figures 2 

and 3. 

 

Table 1. The median values for the FHW, TVW, FVW, Evans ratio, and TVR according to age. 

Age 

(months) 

FHW (mm) TVW (mm)  FVW (mm) Evans ratio TVR  

    P25 P50 P75 P25 P50 P75 P25 P50 P75 P25 P50 P75 P25 P50 P75 

0-1 17.9 20.2 21.7 2.1 2.5 3.2 7.1 8.1 8.9 0.21 0.23 0.25 0.02 0.03 0.04 

2-3 19.9 23.2 25.5 2.9 3.4 4.1 8.2 9.3 10.1 0.22 0.25 0.27 0.03 0.04 0.04 

4-5 23.9 27.2 28.8 3.9 4.9 5.8 9.6 10.5 11.3 0.23 0.25 0.27 0.04 0.05 0.06 

6-7 25.6 27.9 29.2 3.7 4.3 5.3 9.9 10.4 11.7 0.23 0.25 0.26 0.03 0.04 0.05 

8-9 26.9 28.8 31.6 3.7 4.9 5.7 10.6 12.1 12.8 0.24 0.25 0.26 0.03 0.04 0.05 

10-12 27.4 28.9 31.7 3.4 4.4 5.5 10.4 11.9 12.6 0.24 0.25 0.27 0.03 0.04 0.05 

Data are presented median (interquartile range [IQR]). 

 P25, 25th percentile; P50, 50th percentile (median); P75, 75th percentile, frontal horn width (FHW); transversal intracranial width (ICW); 

third ventricle width (TVW); fourth ventricle width (FVW); Evans ratio (FHW/ICW); third ventricular ratio (TVR = TVW/ICW) 
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Figure 2. Comparison of the 3rd, 50th, and 97th Percentiles of the Frontal Horn Width (FHW), 
Transversal Third Ventricle Width (TVW), and Fourth Ventricle Width (FVW) According to Age 

Groups. 

 

 

Figure 3. Comparison of the 3rd, 50th, and 97th Percentiles of the Evans ratio (FHW/ICW) and Third 

Ventricular Ratio (TVR = TVW/ICW) According to Age Groups. 

4. DISCUSSION  

Cranial ultrasonography is an acceptable method for analyzing the brain ventricular system in preterm 

infants due to its reproducibility, lack of radiation, and non-invasiveness 3,5. However, cranial MRI is 
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likely to be more accurate for older infants when a head ultrasound is not available or applicable 3,4. 

Accurate diagnosis and follow-up of infants with ventricular dilatation depend on the availability of 
appropriate data for normal measurements of the ventricular system. The current study is the first to 

report the MRI-based measurements of the frontal horn width (FHW), third ventricle width, and fourth 

ventricle width (FVW) in normal Turkish infants aged between 0 and 12 months. Moreover, we have 
reported the normal values for the Evans ratio and third ventricular ratio in our infants aged up to 12 

months. 

Poland et al. have reported the cranial ventricular measurements in 67 newborns born between 28 and 

48 gestation weeks using ultrasound 6. In this study, the mean frontal horn width was 26.5 mm and 
Evans ratio was 0.32 6. In the present study, the frontal horn width (FHW) was significantly higher in 

boys compared to girls (25.5 vs. 24.1, p=0.010) with a median value of 25.4 mm. The median value for 

the Evans ratio in our infants was 0.25. The ethnic and geographic factors, the differences in the 
diagnostic tool, and the age of the study population may have contributed to the differences between our 

findings and previous study. The FHW values increased significantly with age which is in agreement 

with the previous study 6. 

Polat et al. have performed the MRI-based brain ventricle measurements in 265 healthy Turkish adults 

aged between 18 and 87 years 7. The mean values for the FHW, TVW, and FVW were 33.14, 3.37, and 

12.40 mm in females, respectively, and 34.85, 3.91, and 12.81 mm in males, respectively. The mean 

Evans ratio was reported as 0.280 Ñ0.172 in females and 0.276Ñ0.161 in males 7. Our data were nearly 
10-30% lower than those reported for Turkish adults by Polat et al. The reasons for the discrepancy 

between the studies could be attributed to the demographic characteristics of the study participants. 

In the study by Brouwer et al. the ventricular index (VI), anterior horn width (AHW), and thalamo-
occipital distance (TOD) were measured on cranial US images in 625 healthy neonates born between 

24 and 42 weeks gestation 8. The AHW and TOD were not greater than 4 and 24 mm, respectively. The 

right and left ventricular index (VI) was measured on a coronal plane between the falx and the lateral 

wall of the anterior horn of the lateral ventricle. The VI has not exceeded 11 mm in term and 13 mm in 
preterm infants 8. These ventricular measurements in infants increased significantly with age which is 

in agreement with the previous study 6,8-10. 

The limitation of this study is that it was a single-center, retrospective study. Inter- and intra-observer 
agreements were not calculated. In our study, the anterior horn width, thalamo-occipital distance, and 

right and left ventricular index were not measured, thus, these topics may be of interest for future MRI-

base studies. 

In conclusion, this study is the first to report the MRI-based measurements of the frontal horn width, 

third ventricle width, fourth ventricle width, Evans ratio, and third ventricular ratio in normal Turkish 

infants aged between 0 and 12 months. Our results might be used as a useful tool in the diagnosis and 

follow-up of infants with ventricular dilatation. 
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¥zet 

AMA¢ Kaudal regresyon sendromu (KRS) terminal spinal segmentlerin etkilendiĵi, kaudal vertebra, 

nºral t¿p, ¿rogenital-sindirim sistemleri ve alt ekstremitelerin geliĸimsel bir anomalidir. Bu sebeble 

deĵiĸik tip anorektal malformasyonlar, spinal segmentin agenezisi, multiple visseral anomaliler ve kas-
iskelet sistemi anomalileri gºr¿lmektedir. Bu sendromun gºr¿lme sēklēĵē 100.000 canlē doĵumda 1 ile 5 

arasēnda olup erkek/kēz oranē 2.7/1 olarak bildirilmiĸtir. Bu ­ocuklarēn %16 kadarēnēn annelerinin 

gebelik esnasēnda diabetik olduklarē tespit edilmiĸltir. Olgunun, hastalēĵēn nadir gºr¿lmesi ve 
radyolojik bulgularēnēn zenginliĵi nedeniyle sunulmasē ama­landē. GERE¢ VE Y¥NTEM ¥zge­miĸi ve 

soy ge­miĸinde belirgin ºzellik bulunmayan, antenatal takipleri yapēlmamēĸ, 3 yaĸēnda erkek hastanēn 

kal­a aĵrēsē ve ara ara idrar ka­ērmalarē ĸikayetleriyle hastanemize baĸvurmuĸtur. Hastanēn pelvis 

grafilerinde alt sakral ve koksigeal agenezi ile uyumlu bulgular saptanmasē ¿zerine manyetik rezonans 
gºr¿nt¿leme (MRG) tetkiki istenmiĸtir. BULGULAR MRG tetkikinde S1 vertebra korpusu d¿zeyi 

kaudalinde sakral hipoplazisi ve koksigeal agenezisi saptandē. Medulla spinaliste gergin kord ile uyumlu 

konus medullarisin S1 vertebra korpus orta kesimi d¿zeyinde sonlandēĵē izlendi. Spinal kanal i­erisinde 
L4-L5 disk aralēĵē d¿zeyinde yaklaĸēk 25x2,5mm boyutlu filum terminale lipomu ile uyumlu T1 ve T2 

aĵērlēklē serilerde hiperintens lezyon gºr¿ld¿. Sol pelvik ektopik bºbrek izlendi. Tarif edilen radyolojik 

bulgular ve klinik ºyk¿s¿ eĸliĵinde KRS tanēsē konuldu. SONU¢ Prenatal tanē, ultrasonografi ile 20. 

gebelik haftasēnda vertebral agenezi nedeniyle spinada ani kesilme ve alt ekstremitelerin kurbaĵa 
bacaĵēna benzer pozisyon gºr¿nt¿s¿ ile m¿mk¿nd¿r. Bununla birlikte, ĸiddetli KRSôli olgularda 

(sirenomelik fetus) 16-19. haftalarda transvajinal ultrasonografi ile tanē konabilmektedir. Antenatal 

takipleri yapēlmamēĸ ise KRSôli hastalarēn tanēsē, hastalēĵēn tipine ve tutulumun ĸiddetine gºre ileri 

yaĸlarda a­ēĵa ­ēkan semptomlar sonucu radyolojik incelemelerle konulabilir. 

Anahtar Kelimeler: Kaudal Regresyon Sendromu (Krs); Sakral Agenezi; Gergin Spinal Kord 

 

Caudal Regression Syndrome: A Case Report 

 

Abstract 

OBJECTĶVE Caudal regression syndrome (CRS) is a developmental anomaly characterized by the 
affection of the terminal spinal segments, caudal vertebrae, neural tube, urogenital-digestive systems, 

and lower extremities. Different types of anorectal malformations, agenesis of the spinal segment, 

multiple visceral anomalies, and musculoskeletal anomalies have been reported as well. The incidence 
of CRS is between 1 and 5 per 100,000 live births, and the male/female ratio has been reported as 2.7/1. 

Nearly 16% of mothers of children with CSR were diabetic during pregnancy. The present paper aimed 
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to present the radiological findings of a rare case of CRS. MATERIALS AND METHODS A 3-year-old 

male, with no specific personal and family history, was referred to our hospital with hip pain and urinary 
incontinence. The pelvic X-ray showed lower sacral and coccygeal agenesis. A magnetic resonance 

image (MRI) has been recommended. RESULTS Vertebral MRI showed sacral hypoplasia and 

coccygeal agenesis.A tethered spinal cord terminated at the level of the middle part of the S1 vertebra. 
At the level of the L4-L5 disc space, an approximately 25x2.5 mm hyperintense lesion was observed in 

the T1 and T2 weighted images compatible with terminal filum lipoma. Left pelvic ectopic kidney was 

also observed. A diagnosis of CRS coordinated the assembling of clinical and radiological findings. 

CONCLUSION Prenatal diagnosis is possible using ultrasonography at the 20th gestational week 
showing a sudden cut of the spine due to the vertebral agenesis and a frog-like position of the lower 

extremities. However, in cases with severe CRS (sirenomelic fetus) diagnosis can be made at the 16th 

gestational week by transvaginal ultrasonography. The postnatal diagnosis of CRS can be made at 

advanced ages by can be made by MRI if antenatal follow-up had not been performed. 

Keywords: Caudal Regression Syndrome (Crs); Sacral Agenesis; Tethered Spinal Cord 

 

AMA¢ 

Kaudal regresyon sendromu (KRS) terminal spinal segmentlerin etkilendiĵi, kaudal vertebra, nºral t¿p, 

¿rogenital-sindirim sistemleri ve alt ekstremitelerin geliĸimsel bir anomalidir 1. Bu sebeble deĵiĸik tip 

anorektal malformasyonlar, spinal segmentin agenezisi, multiple visseral anomaliler ve kas-iskelet 
sistemi anomalileri gºr¿lmektedir 2,3. Bu sendromun gºr¿lme sēklēĵē 100.000 canlē doĵumda 1 ile 5 

arasēnda olup erkek/kēz oranē 2.7/1 olarak bildirilmiĸtir. Bu ­ocuklarēn %16 kadarēnēn annelerinin 

gebelik esnasēnda diabetik olduklarē tespit edilmiĸltir 4,5. Olgunun, hastalēĵēn nadir gºr¿lmesi ve 

radyolojik bulgularēnēn zenginliĵi nedeniyle sunulmasē ama­landē.  

GERE¢ VE Y¥NTEM 

¥zge­miĸi ve soy ge­miĸinde belirgin ºzellik bulunmayan, antenatal takipleri yapēlmamēĸ, 3 yaĸēnda 

erkek hastanēn kal­a aĵrēsē ve ara ara idrar ka­ērmalarē ĸikayetleriyle hastanemize baĸvurmuĸtur. 
Hastanēn pelvis grafilerinde alt sakral ve koksigeal agenezi ile uyumlu bulgular saptanmasē ¿zerine 

manyetik rezonans gºr¿nt¿leme (MRG) tetkiki istenmiĸtir. 

BULGULAR  

MRG tetkikinde S1 vertebra korpusu d¿zeyi kaudalinde sakral hipoplazisi ve koksigeal agenezisi 

saptandē. Medulla spinaliste gergin kord ile uyumlu konus medullarisin S1 vertebra korpus orta kesimi 

d¿zeyinde sonlandēĵē izlendi. Spinal kanal i­erisinde L4-L5 disk aralēĵē d¿zeyinde yaklaĸēk 25x2,5mm 
boyutlu filum terminale lipomu ile uyumlu T1 ve T2 aĵērlēklē serilerde hiperintens lezyon gºr¿ld¿ 

(Resim 1). Sol pelvik ektopik bºbrek izlendi (Resim 2). Tarif edilen radyolojik bulgular ve klinik ºyk¿s¿ 

eĸliĵinde KRS tanēsē konuldu. 
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Resim 1. T2 aĵērlēklē sagital MRG, sakral hipoplazisi, koksigeal agenezisi, medulla spinaliste gergin 

kord ve filum terminale lipomu izleniyor. 

 

 

Resim 2. T2 aĵērlēklē aksiyal MRG, sol pelvik ektopik bºbrek izleniyor. 

SONU¢ 

Prenatal tanē, ultrasonografi ile 20. gebelik haftasēnda vertebral agenezi nedeniyle spinada ani kesilme 

ve alt ekstremitelerin kurbaĵa bacaĵēna benzer pozisyon gºr¿nt¿s¿ ile m¿mk¿nd¿r. Bununla birlikte, 
ĸiddetli KRSôli olgularda (sirenomelik fetus) 16-19. haftalarda transvajinal ultrasonografi ile tanē 

konabilmektedir. Antenatal takipleri yapēlmamēĸ ise KRSôli hastalarēn tanēsē, hastalēĵēn tipine ve 

tutulumun ĸiddetine gºre ileri yaĸlarda a­ēĵa ­ēkan semptomlar sonucu radyolojik incelemelerle 

konulabilir.  
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¥zet 

Bu ­alēĸmada, lipopolisakkarit (LPS) ile farelerde oluĸturulan enflamatuvar hiperaljezi modelinde 

gasdermin D (GSDMD) ve karēĸēk kºkenli kinaz benzeri psºodokinaz (mixed lineage kinase domain-like 

pseudokinase; MLKL) inhibitºr¿ nekros¿lfonamit (NSA)'nēn santral sinir sistemi (SSS)'de piropitoz ve 

nekropitoz ¿zerindeki etkisinin demiyelinizasyon ve remiyelinizasyon ile iliĸkilendirilerek araĸtērēlmasē 
ama­lanmēĸtēr. Deneylerde kullanēlan fareler 8 gruba ayrēlmēĸtēr: (1) Serum fizyolojik (SF), (2) LPS, 

(3) SF+dimetil s¿lfoksit, (4) SF+NSA (0.01 mg/kg), (5) LPS+NSA (0.001 mg/kg), (6) LPS+NSA (0.01 

mg/kg), (7) LPS+NSA (0.1 mg/kg) ve (8) LPS+NSA (1 mg/kg). NSA (10 ml/kg) SF (10 ml/kg) ya da LPS 
(10 mg/kg; 10 ml/kg) ile birlikte intraperitoneal yoldan uygulanmēĸtēr. SF veya LPS enjeksiyonundan 6 

saat sonra farelerin 30 saniye i­inde termal uyarēya tepki verme s¿releri deĵerlendirilmiĸtir. Deneyler 

sonunda ºld¿r¿len farelerin beyinleri ve omurilikleri alēnmēĸtēr. Dokulardan hazērlanan 
homojenatlarda ɓ-t¿b¿lin, kaspaz-11 p20, p30-GSDMD, interlºkin (interleukin; IL)-1ɓ, high-mobility-

group-box (HMGB) 1, reseptºr ile etkileĸen serin/treonin protein kinaz (receptor-interacting 

serine/threonine-protein kinase; RIPK) 1, fosforile RIPK1, RIPK3, fosforile RIPK3, MLKL, fosforile 

MLKL, semaforin (SEMA) 3A ve miyelin proteolipit protein (PLP) ekspresyonu immunoblotting 
yºntemiyle ºl­¿lm¿ĸt¿r. LPS uygulanmasēndan 6 saat sonra farelerin termal uyarēya yanēt verme 

s¿relerindeki azalma 0.01, 0.1 ve 1 mg/kg dozlarda NSA ile ºnlenmiĸtir. NSA etkili olan en d¿ĸ¿k 

dozunda (0.01 mg/kg) uygulandēĵēnda, LPS'nin neden olduĵu kaspaz-11 p20, p30-GSDMD, IL-1ɓ, 
HMGB1 ve SEMA3A ekspresyonunun yanē sēra, RIPK1, RIPK3 ve MLKL etkinliĵindeki artma ile 

miyelin PLP ekspresyonundaki azalma ºnlenmiĸtir. Bulgularēmēz, NSA'nēn LPS'nin neden olduĵu 

enflamatuvar hiperaljeziyi ºnleyici etkisine kaspaz-11/GSDMD aracēlēklē piropitoz, 

RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitoz ve remiyelinizasyon inhibitºr¿ SEMA3A 
ekspresyonundaki azalmanēn yanē sēra, SSS'de miyelin membranēn baĸlēca bileĸeni olan PLP 

ekspresyonundaki artmanēn katkēda bulunabileceĵini d¿ĸ¿nd¿rm¿ĸt¿r. (Bu ­alēĸma, Mersin 

¦niversitesi Bilimsel Araĸtērma Projeleri Birimince 2021-1-TP2-4393 Proje Numarasē ile 

desteklenmiĸtir). 

Anahtar Kelimeler: Lipopolisakkarit, Nekros¿lfonamit, Enflamatuvar Hiperaljezi, Piropitoz, 

Nekropitoz. 
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Pyroptosis and Necroptosis Inhibitor Necrosulfonamide Prevents Lipopolysaccharide-Induced 

Inflammatory Hyperalgesia in Mice 

 

Abstract 

This study aimed to investigate the effect of gasdermin D (GSDMD) and mixed lineage kinase domain-
like pseudokinase (MLKL) inhibitor, necrosulfonamide (NSA), on pyroptosis and necroptosis 

concerning demyelination and remyelination in the central nervous system (CNS) in lipopolysaccharide 

(LPS)-induced inflammatory hyperalgesia model in mice. Mice were divided into 8 groups: (1) Saline, 

(2) LPS, (3) saline+dimethyl sulfoxide, (4) saline+NSA (0.01 mg/kg), (5) LPS+NSA (0.001 mg/kg), (6) 
LPS+NSA (0.01 mg/kg), (7) LPS+NSA (0.1 mg/kg), and (8) LPS+NSA (1 mg/kg). NSA (10 ml/kg) 

administered simultaneously with saline (10 ml/kg) or LPS (10 mg/kg) intraperitoneally. Reaction time 

to thermal stimuli within 30 seconds was evaluated in mice that received either saline or LPS after 6 
hours. Mice were euthanized at the end of the experiments, and brains and spinal cords were collected 

from all animals. Tissue homogenates were used for the measurement of ɓ-tubulin, caspase-11 p20, 

p30-GSDMD, interleukin (IL)-1ɓ, high-mobility-group-box (HMGB1), receptor-interacting 
serine/threonine-protein kinase (RIPK) 1, phosphorylated RIPK1, RIPK3, phosphorylated RIPK3, 

MLKL, phosphorylated MLKL, semaphorin (SEMA), and myelin proteolipid protein (PLP) expression 

by using the immunoblotting method. It was observed that 6 hours after LPS administration, the 

response time of mice to thermal stimulation was prevented with 0.01, 0.1, and 1 mg/kg doses of NSA. 
When NSA was administered at the lowest effective dose (0.01 mg/kg), it prevented the LPS-induced 

increase in expression of caspase-11 p20, p30-GSDMD, IL-1ɓ, HMGB1, and SEMA3A as well as 

activity of RIPK1, RIPK3, and MLKL associated with decreased expression of myelin PLP in the tissues 
of LPS-treated mice. Our findings suggested a decrease in the caspase-11/GSDMD-mediated 

pyroptosis, RIPK1/RIPK3/MLKL necrosome-mediated necroptosis, and remyelination inhibitor, 

SEMA3A, as well as increased expression of the main protein of the CNS myelin membrane, PLP, in the 

CNS of mice participates in the protective effect of NSA against inflammatory hyperalgesia induced by 
LPS. (This study was supported by the Research Fund of Mersin University in Turkey with Project 

Number 2021-1-TP2-4393). 

Keywords: Lipopolysaccharide, Necrosulfonamide, Inflammatory Hyperalgesia, Pyroptosis, 

Necroptosis. 

 

1. GĶRĶķ 

Apopitoz ve nekroz iki deĵiĸik h¿cre ºl¿m¿ bi­imidir.1-4 Nekroz patolojik koĸullar altēnda 

ger­ekleĸirken, apopitoz hem fizyolojik hem de patolojik koĸullar altēnda ortaya ­ēkabilmektedir. Baĸka 

bir deyiĸle, apopitoz hem saĵlēklē hem de hastalēk durumlarēnda gºr¿lebilmektedir. Piropitoz, 

antimikrobiyal yanētēn bir par­asē olarak, sēklēkla intrasel¿ler patojenler ile enfeksiyonlarda gºr¿len ileri 
derecede enflamatuvar ºzellikte olan litik programlanmēĸ h¿cre ºl¿m¿n¿n bir t¿r¿d¿r. Apopitoz ve 

nekrozun ºzelliklerini taĸēyan nekropitoz ise, reseptºr ile etkileĸen serin/treonin protein kinaz (receptor-

interacting serine/threonine-protein kinase; RIPK) 1 tarafēndan etkinleĸtirilen RIPK3 ve karēĸēk kºkenli 
kinaz benzeri psºodokinaz (mixed lineage kinase domain like pseudokinase; MLKL)'ye baĵēmlē, ancak 

kaspaza baĵēmlē olmayan, litik t¿rde bir h¿cre ºl¿m¿ olarak tanēmlanmaktadēr. ¢ok sayēda 

kardiyovask¿ler, pulmoner, renal, hepatik, nºrodejeneratif, enfeksiyºz ve neoplastik hastalēĵēn 
patojenezinde rol oynadēĵē bildirilen RIPK1/RIPK3/MLKL nekrozomunun oluĸmasē ve etkinleĸmesine 

baĵlē olarak nekropitoz geliĸmektedir.5-10 RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitozda 

plazma membranēnēn zedelenmesi sonucunda yērtēlmasē, h¿crenin ĸiĸmesi ve par­alanmasē, enerjinin 

azalmasē ve baĸta high-mobility-group-box (HMGB) 1 gibi zedelenmeyle iliĸkili molek¿ler paternler 
olmak ¿zere sitoplazma i­eriĵinin salēverilmesi gibi morfolojik/biyokimyasal deĵiĸiklikler 

gºr¿lmektedir.11-14 Lipopolisakkarit (LPS)/toll benzeri reseptºr (toll-like receptor; TLR) 4 veya t¿mºr 

nekrozlaĸtērēcē faktºr (tumor necrosis factor; TNF)/TNF ile iliĸkili faktºr (TNF receptor-associated 
factor; TRAF) sinyal yolunun etkinleĸmesi sonucunda ortaya ­ēkan nekropitoz RIPK1, RIPK3 ve 

MLKL gibi deubiquitinazlar tarafēndan pozitif, kaspaz-8, FLICE inhibitºr protein ve fas ile iliĸkili ºl¿m 

alanē tarafēndan ise negatif yºnde d¿zenlenmektedir.15-17 ¥te yandan, LPS'ye yanēt olarak santral sinir 
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sistemi (SSS)'de geliĸen enflamasyonun patojenezinde piropitoz ve nekropitozun ºnemli rol¿ olduĵuna 

iliĸkin yapēlan in vivo ­alēĸmalarēn sayēsē azdēr.18-22 Ayrēca, patojenezinde nekropitozun rol oynadēĵē 
bakteriyel sepsis, akut akciĵer zedelenmesi ve akut solunum sēkēntēsē sendromu gibi durumlarda 

RIPK'leri hedefleyen az sayēda klinik ­alēĸma bulunmaktadēr (https://clinicaltrials.gov).  

Yoĵun bakēm birimlerinde, Escherichia coli (E. coli) gibi Gram-negatif bakterilerden a­ēĵa ­ēkan 
endotoksinlere baĵlē olarak geliĸen sistemik enflamatuvar yanēt, sepsis, septik ĸok ve ­oklu organ 

yetmezliĵi sonucunda gºr¿len mortalitenin y¿ksek olduĵu bilinmektedir.23,24 Ayrēca, LPS'nin termal 

uyaranlara yanēt olarak supraspinal ve spinal d¿zeylerde algēlanan, sēcak zemin testi ile 

deĵerlendirildiĵinde supraspinal d¿zeyde kontrol edildiĵi ileri s¿r¿len akut aĵrēyē artērdēĵē 
bildirilmiĸtir.25,26 Bunlara ek olarak, farelerde oluĸturulan letal polimikrobiyal sepsis modelinde, 

GSDMD aracēlēklē piropitoz ve RIPK3 aracēlēklē nekropitozun sepsisin geliĸmesine neden olan 

enflamatuvar sinyalde rol oynadēĵē ve doku zedelenmesini artērdēĵē bildirilmiĸtir.27 Rodentlerde 
oluĸturulan sepsis28, omurilik zedelenmesi29,30 ve Alzheimer hastalēĵē31 modellerinde yapēlan 

­alēĸmalarda ise, gasdermin D (GSDMD) aracēlēklē piropitoz ile MLKL aracēlēklē nekropitozun 

katkēsēnēn araĸtērēldēĵē hastalēk modellerinde kullanēlan nekrostatin (NSA)'nēn yararlē etkileri olduĵu 
gºsterilmiĸtir. Bunlara ek olarak, rodentlerde yapēlan in vivo ­alēĸmalardan yalnēzca birinde, farelerde 

LPS ile oluĸturulan sepsis modelinde, NSA'nēn yaĸam s¿resini uzattēĵē da bildirilmiĸtir.28 ¥te yandan, 

NSA kullanēlarak kaspaz-11/GSDMD aracēlēklē piropitoz ve RIPK1/RIPK3/MLKL nekrozomu 

aracēlēklē nekropitozun LPS'nin neden olduĵu enflamatuvar hiperaljeziye katkēsēnēn ne yºnde 

olabileceĵine iliĸkin herhangi bir in vivo ­alēĸma bulunmamaktadēr. 

Daha ºnce yaptēĵēmēz ­alēĸmalarda, sistemik yoldan uygulanan LPS'nin neden olduĵu enflamatuvar 

hiperaljezinin farelerin beyin ve omurilik dokularēnda ind¿klenebilir nitrik oksit sentaz (NOS), nºronal 
NOS, ­ºz¿nebilir epoksit hidrolaz, kaspaz biriktirici ve etkinleĸtirici alan i­eren n¿kleotit baĵlayēcē 

oligomerizasyon alanē benzeri reseptºr (caspase-recruitment and activation domain containing 

nucleotide binding oligomerization domain-like receptor; NLRC) 3 ve peroksizom proliferatºr ile 

etkinleĸtirilen reseptºr a/b/g ekspresyonu ve/veya etkinliĵinde azalmayla birlikte olduĵu gºr¿lm¿ĸt¿r.32-

36 Ayrēca, LPS uygulanmasē farelerin beyin ve omurilik dokularēnda n¿kleotit baĵlayēcē alan ve lºsinden 
zengin yinelenen protein 3/apopitozla iliĸkili nokta benzeri protein i­eren bir kaspaz biriktirici alan 

(apoptosis-associated speck-like protein containing a caspase recruitment domain; ASC)/pro-kaspaz-

1, NLRC4/ASC/pro-kaspaz-1 ve kaspaz-11 inflammasomlarē, TLR4/ miyeloit farklēlaĸma faktºr¿ 
(myeloid differentiation factor; MyD)/dºn¿ĸt¿r¿c¿ b¿y¿me faktºr¿ ɓ ile etkinleĸtirilen kinaz 1/n¿kleer 

faktºr əB (nuclear factor əB; NF-əB)/siklooksijenaz-2 ve NLRX1/TRAF6/əB kinase inhibitºr¿/əB 

inhibitºr¿-a/NF-kB yollarē ile nikotinamit adenin din¿kleotit fosfat etkinliĵinin yanē sēra, pro-

enflamatuvar sitokinlerin d¿zeylerinde artma ve demiyelinizasyonla sonu­lanmēĸtēr.32-38 

 G¿ncel literat¿rden derlenmiĸ bilgiler ile daha ºnce yaptēĵēmēz ­alēĸmalardan elde ettiĵimiz bulgular 
birlikte deĵerlendirildiĵinde,32-38 LPS'nin SSS'de tetiklediĵi olaylar sonucunda kaspaz-11/GSDMD 

aracēlēklē piropitoz ve RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitozun yanē sēra, 

demiyelinizasyonun da eĸlik ettiĵi enflamatuvar hiperaljeziyle sonu­lanabilecek olaylarēn ºnlenmesinde 

NSA gibi inhibitºrlerin yararlē olabileceĵi d¿ĸ¿n¿lm¿ĸt¿r. Dolayēsēyla, bu ­alēĸmada, LPS ile farelerde 
oluĸturulan enflamatuvar hiperaljezi modelinde, GSDMD ve MLKL inhibitºr¿ NSA'nēn piropitoz ve 

nekropitoz ¿zerindeki etkisinin demiyelinizasyon ve remiyelinizasyon ile iliĸkilendirilerek araĸtērēlmasē 

ama­lanmēĸtēr.  

2. MATERYAL VE Y¥NTEM 

2.1. Deney Hayvanē 

Deneylerde 12 saat aydēnlēk/12 saat karanlēk periyodunda senkronize edilen 20-30 g aĵērlēĵēnda 70 adet 
erkek Balb/c fare kullanēlmēĸtēr. Deney hayvanlarē Mersin ¦niversitesi Tēp Fak¿ltesi Deneysel Tēp 

Araĸtērma Merkezinden saĵlanmēĸtēr. Bu ­alēĸmada sē­anlar ¿zerinde yapēlan t¿m iĸlemler i­in Mersin 

¦niversitesi Hayvan Deneyleri Yerel Etik Kurulundan onay alēnmēĸtēr (Kurulun 28/06/2021 tarihli ve 

2021/31 sayēlē kararē). 
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2.2. Enflamatuvar Hiperaljezi Modeli 

Bu ­alēĸmada, enflamatuvar hiperaljezi modeli, farelere 10 mg/kg (intraperitoneal [i.p.]) dozda LPS 
uygulanarak daha ºnce tarafēmēzdan yapēlan ­alēĸmalarda kullanēlan yºnteme gºre oluĸturulmuĸtur.33-

36,38,39 Daha ºnce yapēlan ­alēĸmalarēn sonu­larēna gºre,28-31 NSA'nēn mortaliteye neden olmaksēzēn LPS 

ile oluĸan hiperaljeziyi ºnleyen en d¿ĸ¿k etkili dozunu belirleme ­alēĸmalarēnēn yapēlmasē amacēyla, 

fareler aĸaĵēda belirtilen gruplara ayrēlmēĸtēr: 

Grup 1: Serum fizyolojik (SF) (10 ml/kg; i.p.) (kontrol grubu) (n= 10)  

Grup 2: LPS (E. coli LPS) (10 mg/kg; 10 ml/kg; i.p.) (enflamatuvar hiperaljezi grubu) (n= 10)  

Grup 3: SF (10 ml/kg; i.p.)+dimetil s¿lfoksit (DMSO) (10 ml/kg; i.p.) (n= 5) 

Grup 4: SF (10 ml/kg; i.p.)+NSA (0.01 mg/kg; 10 ml/kg; i.p.) (n= 5) 

Grup 5: LPS (10 mg/kg; 10 ml/kg; i.p.)+NSA (0.001 mg/kg; 10 ml/kg; i.p.) (n= 10) 

Grup 6: LPS (10 mg/kg; 10 ml/kg; i.p.)+NSA (0.01 mg/kg; 10 ml/kg; i.p.) (n= 10) 

Grup 7: LPS (10 mg/kg; 10 ml/kg; i.p.)+NSA (0.1 mg/kg; 10 ml/kg; i.p.) (n= 10) 

Grup 8: LPS (10 mg/kg; 10 ml/kg; i.p.)+NSA (1 mg/kg; 10 ml/kg; i.p.) (n= 10) 

LPS ve NSA (saf DMSO i­indeki ­ºz¿n¿rl¿ĵ¿ 100 mg/ml) sērasēyla SF ve seyreltilmiĸ DMSO (6% 
[hacim/hacim]; SF i­inde son DMSO deriĸimi 0.07 mg/ml olacak bi­imde) i­inde hazērlanmēĸtēr. SF 

veya LPS enjeksiyonundan 6 saat sonra farelerin 30 saniye i­inde termal uyarēya tepki verme s¿releri 

ºl­¿lm¿ĸt¿r. Bu modelde etkisi araĸtērēlan NSA farelere SF veya LPS ile birlikte aynē zamanda 

uygulanmēĸtēr. Deneyler sonunda boyun dislokasyonu yºntemi kullanēlarak ºtanazi yapēlmasēnēn 

ardēndan farelerin beyinleri ve omurilikleri alēnmēĸtēr. 

2.3. Protein Ekspresyonunun ¥l­¿lmesi   

Beyin ve omurilik dokularēndan hazērlanan homojenatlarda ɓ-t¿b¿lin, kaspaz-11 p20, p30-GSDMD, IL-
1ɓ, HMGB1, RIPK1, fosforile RIPK1 (Ser166), RIPK3, fosforile RIPK3 (Ser232), MLKL, fosforile 

MLKL (Ser358), SEMA3A ve miyelin PLP proteinlerinin ekspresyonu daha ºnce tanēmlandēĵē gibi 

immunoblotting yºntemiyle ºl­¿lm¿ĸt¿r.33-35,40 Gºr¿nt¿lenen imm¿noreaktif proteinlerin yoĵunluk 

analizi bir yazēlēm programē (NIH image software; ImageJ 1.53k, Wayne Rasband, National Institutes 
of Health, Bethesda, MD, USA) kullanēlarak yapēlmēĸtēr. Ķmm¿noreaktif bantlarēn yoĵunluklarē ɓ-

t¿b¿lininkine oranlanarak hesaplanmēĸtēr. 

2.4. Sonu­larēn Deĵerlendirilmesi ve Ķstatistiksel Analiz 

Sonu­lar ortalamaÑortalamalarēn standart hatasē olarak gºsterilmiĸtir. Kullanēlan fare sayēsē n ile ifade 

edilmiĸtir. Verilerin normal daĵēlēma uygunluĵu Bartlett testi ile deĵerlendirilmiĸtir. Verilerin normal 

daĵēlēma uygunluĵu gºz ºn¿nde bulundurularak, iki grup arasēndaki istatistiksel karĸēlaĸtērmalar 
Student's t testi veya Mann-Whitney U testi, ikiden ­ok sayēdaki grup arasēndaki istatistiksel 

karĸēlaĸtērmalar ise tek yºnl¿ ANOVA ve ardēndan Tukey ­oklu karĸēlaĸtērmalar testi kullanēlmēĸtēr. 

Ķstatiksel olarak 0.05'ten k¿­¿k P deĵerleri anlamlē kabul edilmiĸtir. 

3. BULGULAR  

3.1. Kontrol ve Endotoksemik Farelerin Termal Uyarēya Yanēt Verme S¿releri ¦zerinde 

NSA'nēn Etkisi 

SF veya LPS ile birlikte 0.001, 0.01, 0.1 veya 1 mg/kg dozlarda uygulanan NSA'nēn farelerin termal 
uyarēya tepki verme s¿relerindeki deĵiĸiklikler ¿zerindeki etkilerine iliĸkin bulgular ķekil 3.1'de 

verilmiĸtir. LPS uygulanmasēndan 6 saat sonra farelerin termal uyarēya yanēt verme s¿relerinin kontrol 

grubundakilere gºre daha az olduĵu gºr¿lm¿ĸt¿r (P < 0.05). LPS'nin neden olduĵu hiperaljezi 0.01, 0.1 
ve 1 mg/kg dozlarda NSA ile ºnlenmiĸtir (P < 0.05). Dolayēsēyla, NSA'nēn etkili olan en d¿ĸ¿k dozu 

0.01 mg/kg ile deneylere devam edilmiĸtir. SF ile birlikte DMSO veya NSA 0.01 mg/kg dozda 

uygulandēĵēnda farelerin termal uyarēya yanēt verme s¿relerinde bir deĵiĸiklik oluĸturmamēĸtēr (P > 

0.05). Ayrēca, farelere SF, LPS, DMSO ve/veya NSA uygulanmasēndan sonra ge­en 6 saat s¿re i­inde 

mortalite gºzlenmemiĸtir. 
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ķekil 3.1. Kontrol ve endotoksemik farelerin termal uyarēya tepki verme s¿releri ¿zerinde NSA'nēn 
etkisi. n= 5-10. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē farklē (Student's t veya Mann-

Whitney U testi; P < 0.05). 

 

3.2. Kontrol ve Endotoksemik Farelerin Beyinleri ve Omuriliklerinde Kaspaz-11 p20, p30-

GSDMD, IL -1ɓ ve HMGB1 Protein Ekspresyonu ¦zerinde NSA'nēn Etkisi 

Farelere SF ve/veya LPS ile birlikte DMSO ya da NSA (0.01 mg/kg) uygulanmasēndan 6 saat sonra 

izole edilen beyin ve omurilik dokularēnda kaspaz-11 p20, p30-GSDMD, IL-1ɓ ve HMGB1 protein 

ekspresyonundaki deĵiĸiklikler ile ilgili bulgular ķekil 3.2, ķekil 3.3, ķekil 3.4 ve ķekil 3.5'te verilmiĸtir. 
LPS uygulanan farelerden izole edilen dokularda kaspaz-11 p20, p30-GSDMD, IL-1ɓ ve HMGB1 

protein ekspresyonunda artma gºzlenmiĸtir (P < 0.05). LPS'nin kaspaz-11 p20, p30-GSDMD, IL-1ɓ ve 

HMGB1 protein ekspresyonunda neden olduĵu artma NSA ile ºnlenmiĸtir (P < 0.05). SF ile birlikte 

DMSO veya NSA uygulanan farelerden izole edilen dokularda kaspaz-11 p20, p30-GSDMD, IL-1ɓ ve 

HMGB1 protein ekspresyonu kontrol grubu deĵerlerinden farklē deĵildir (P > 0.05).  

 

 

ķekil 3.2. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde kaspaz-11 p20 protein 

ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 
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ķekil 3.3. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde p30-GSDMD protein 

ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 

 

3.3. Kontrol ve Endotoksemik Farelerin Beyinleri ve Omuriliklerinde RIPK1, RIPK3 ve MLKL 

Protein Ekspresyonu ve Fosforilasyonu ¦zerinde NSA'nēn Etkisi 

Farelere SF ve/veya LPS ile birlikte DMSO ya da NSA (0.01 mg/kg) uygulanmasēndan 6 saat sonra 
izole edilen beyin ve omurilik dokularēnda RIPK1, RIPK3 ve MLKL protein ekspresyonu ile 

fosforilasyonundaki deĵiĸiklikler ile ilgili bulgular ķekil 3.6, 3.7 ve 3.8'de verilmiĸtir. LPS uygulanan 

farelerden izole edilen dokularda RIPK1, RIPK3 ve MLKL protein fosforilasyonu ile fosforile 
RIPK1/RIPK1, fosforile RIPK3/RIPK3 ve fosforile MLKL/MLKL oranēnda artma gºzlenirken (P < 

0.05), fosforile olmamēĸ RIPK1, RIPK3 ve MLKL protein ekspresyonunda deĵiĸiklik olmamēĸtēr (P > 

0.05). LPS'nin RIPK1, RIPK3 ve MLKL protein fosforilasyonu ile fosforile RIPK1/RIPK1, fosforile 

RIPK3/RIPK3 ve fosforile MLKL/MLKL oranēnda neden olduĵu artma NSA ile ºnlenmiĸtir (P < 0.05). 
SF ile birlikte DMSO veya NSA uygulanan farelerden izole edilen dokularda RIPK1 ve RIPK3 protein 

ekspresyonu ve fosforilasyonu ile fosforile RIPK1/RIPK1, fosforile RIPK3/RIPK3 ve fosforile 

MLKL/MLKL oranēnda kontrol grubu deĵerlerinden farklē deĵildir (P > 0.05).  

 

 

ķekil 3.4. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde IL-1ɓ protein 
ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 
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ķekil 3.5. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde HMGB1 protein 

ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 

 

3.4. Kontrol ve Endotoksemik Farelerin Beyinleri ve Omuriliklerinde SEMA3A ve Miyelin PLP 

Protein Ekspresyonu ¦zerinde NSA'nēn Etkisi 

Farelere SF ve/veya LPS ile birlikte DMSO ya da NSA (0.01 mg/kg) uygulanmasēndan 6 saat sonra 

izole edilen beyin ve omurilik dokularēnda SEMA3A ve miyelin PLP protein ekspresyonundaki 

deĵiĸiklikler ile ilgili bulgular ķekil 3.9 ve ķekil 3.10'da verilmiĸtir. LPS uygulanan farelerden izole 
edilen dokularda SEMA3A protein ekspresyonunda artma, miyelin PLP protein ekspresyonunda azalma 

gºzlenmiĸtir (P < 0.05). LPS'nin SEMA3A ve miyelin PLP protein ekspresyonunda neden olduĵu 

deĵiĸiklikler NSA ile ºnlenmiĸtir (P < 0.05). SF ile birlikte DMSO veya NSA uygulanan farelerden 

izole edilen dokularda SEMA3A ve miyelin PLP protein ekspresyonu kontrol grubu deĵerlerinden farklē 

deĵildir (P > 0.05).  

 

 

ķekil 3.6. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde RIPK1 protein 

ekspresyonu ile fosforilasyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel 

olarak anlamlē farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 
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ķekil 3.7. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde RIPK3 protein 

ekspresyonu ile fosforilasyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel 

olarak anlamlē farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 

 

4. TARTIķMA 

Bu ­alēĸmada, LPS ile farelerde oluĸturulan enflamatuvar hiperaljezi modelinde GSDMD ve MLKL 
inhibitºr¿ NSA'nēn piropitoz ve nekropitoz ¿zerindeki etkisi demiyelinizasyon ve remiyelinizasyon ile 

iliĸkilendirilerek ilk kez araĸtērēlmēĸtēr. Bulgularēmēz, NSA'nēn enflamatuvar hiperaljeziyi ºnleyici 

etkisine beyin ve omurilik dokularēnda (1) kaspaz-11/GSDMD aracēlēklē piropitoz, 
RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitoz ve remiyelinizasyon inhibitºr¿ SEMA3A 

ekspresyonundaki azalma ve (2) SSS'de miyelin membranēn baĸlēca bileĸeni olan PLP ekspresyonundaki 

artmanēn katkēda bulunabileceĵini d¿ĸ¿nd¿rm¿ĸt¿r.  

 

 

ķekil 3.8. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde MLKL protein 

ekspresyonu ile fosforilasyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel 

olarak anlamlē farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 
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ķekil 3.9. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde SEMA3A protein 

ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 

Bu ­alēĸma kapsamēnda yapēlan ­alēĸmalarēn sonu­larē aĸaĵēda ºzetlenmiĸtir: 

(1) Farelere SF, LPS (10 mg/kg) ve/veya NSA (0.001, 0.01, 0.1 veya 1 mg/kg) uygulanmasēndan sonra 

ge­en 6 saat s¿re i­inde mortalite gºzlenmemiĸtir. Bu enflamatuvar hiperaljezi modelinde 10 mg/kg 

dozda uygulanan LPS'nin mortaliteye neden olmamasē, daha ºnceki ­alēĸmalarēmēzēn sonu­larē ile 
uyumludur.32-36,38 ¥te yandan, bu modelde kontrol ve endotoksemik farelerde NSA'nēn kullanēlan 

dozlarēnda mortaliteye neden olmadēĵē ilk kez bu ­alēĸmada gºsterilmiĸtir.  

(2) Farelere LPS uygulanmasēndan 6 saat sonra hiperaljezi geliĸmektedir. Bulgularēmēza gºre, LPS'nin 
neden olduĵu hiperaljezi NSA ile ºnlenebilmektedir. 10 mg/kg dozda uygulanan LPS'nin hiperaljeziye 

neden olmasē, daha ºnceki ­alēĸmalarēmēzēn sonu­larē ile uyumludur.32-36,38 ¥te yandan, bu modelde 

NSA'nēn 0.01, 0.1 veya 1 mg/kg dozlarēnda kontrol ve endotoksemik farelere uygulandēĵēnda 

mortaliteye de yol a­maksēzēn LPS'nin neden olduĵu hiperaljeziyi ºnlediĵi ilk kez bu ­alēĸmada 
gºsterilmiĸtir. NSA gibi GSDMD ve MLKL inhibitºrlerinin sistemik yoldan uygulandēĵēnda SSS'ye 

ge­ebildiklerini bildiren ­alēĸmalar bulunmaktadēr.29,41 Dolayēsēyla bulgularēmēz, daha ºnce yapēlan 

LPS'nin neden olduĵu supraspinal d¿zeyde algēlanan enflamatuvar hiperaljeziyi NSA'nēn 

ºnleyebileceĵine iliĸkin in vivo ­alēĸmalarēn sonu­larē ile de uyumludur.28-31 

 

 

ķekil 3.10. Kontrol ve endotoksemik farelerin (A) beyin ve (B) omuriliklerinde miyelin PLP protein 

ekspresyonu ¿zerinde NSA'nēn etkisi. n= 4. *Kontrol, #LPS deĵerlerinden istatistiksel olarak anlamlē 

farklē (Student's t veya Mann-Whitney U testi; P < 0.05). 
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(3) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte kaspaz-11 p20 protein ekspresyonu 

artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu kaspaz-11 p20 protein ekspresyonundaki 
artmayē NSA ºnlemektedir. Enflamatuvar hiperaljezi modelinde, LPS'nin beyin ve omurilikte kaspaz-

11 p20 protein ekspresyonunda artmaya neden olmasē, daha ºnceki ­alēĸmalarēmēzēn sonu­larē ile 

uyumludur.33,34 ¥te yandan, bu modelde NSA'nēn beyin ve omurilikte LPS'nin neden olduĵu kaspaz-11 

p20 protein ekspresyonundaki artma ¿zerindeki etkisi ilk kez bu ­alēĸmada gºsterilmiĸtir. 

(4) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte p30-GSDMD protein ekspresyonu 

artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu p30-GSDMD protein ekspresyonundaki artmayē 

NSA ºnlemektedir. Enflamatuvar hiperaljezi modelinde, gerek LPS gerekse NSA'nēn beyin ve 
omurilikte LPS'nin neden olduĵu p30-GSDMD protein ekspresyonundaki artma ¿zerindeki etkisi ilk 

kez bu ­alēĸmada gºsterilmiĸtir. 

(5) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte IL-1ɓ protein ekspresyonu 
artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu IL-1ɓ protein ekspresyonundaki artmayē NSA 

ºnlemektedir. Enflamatuvar hiperaljezi modelinde, LPS'nin beyin ve omurilikte IL-1ɓ protein 

ekspresyonunda artmaya neden olmasē, daha ºnceki ­alēĸmalarēmēzēn sonu­larē ile uyumludur.33-35 ¥te 
yandan, bu modelde NSA'nēn beyin ve omurilikte LPS'nin neden olduĵu IL-1ɓ protein 

ekspresyonundaki artma ¿zerindeki etkisi ilk kez bu ­alēĸmada gºsterilmiĸtir. 

(6) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte HMGB1 protein ekspresyonu 

artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu HMGB1 protein ekspresyonundaki artmayē 
NSA ºnlemektedir. Enflamatuvar hiperaljezi modelinde, gerek LPS gerekse NSA'nēn beyin ve 

omurilikte LPS'nin neden olduĵu HMGB1 protein ekspresyonundaki artma ¿zerindeki etkisi ilk kez bu 

­alēĸmada gºsterilmiĸtir. 

(7) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte fosforile RIPK1, RIPK3 ve MLKL 

protein ekspresyonu artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu RIPK1, RIPK3 ve MLKL 

protein fosforilasyonundaki artmayē NSA ºnlemektedir. Enflamatuvar hiperaljezi modelinde, gerek LPS 

gerekse NSA'nēn beyin ve omurilikte LPS'nin neden olduĵu RIPK1, RIPK3 ve MLKL protein 

fosforilasyonundaki artma ¿zerindeki etkisi ilk kez bu ­alēĸmada gºsterilmiĸtir. 

(8) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte demiyelinizasyonun gºstergesi 

olarak ºl­¿len SEMA3A protein ekspresyonu artmaktadēr. Bulgularēmēza gºre, LPS'nin neden olduĵu 
SEMA3A protein ekspresyonundaki artmayē NSA ºnlemektedir. Enflamatuvar hiperaljezi modelinde, 

LPS'nin beyin ve omurilikte SEMA3A protein ekspresyonunda artmaya neden olmasē, daha ºnceki 

­alēĸmalarēmēzēn sonu­larē ile uyumludur.37 ¥te yandan, bu modelde NSA'nēn beyin ve omurilikte 
LPS'nin neden olduĵu SEMA3A protein ekspresyonundaki artma ¿zerindeki etkisi ilk kez bu ­alēĸmada 

gºsterilmiĸtir. 

(9) Farelere LPS uygulanmasēndan 6 saat sonra beyin ve omurilikte remiyelinizasyonun gºstergesi 

olarak ºl­¿len miyelin PLP protein ekspresyonu azalmaktadēr. Bulgularēmēza gºre, LPS'nin neden 
olduĵu miyelin PLP protein ekspresyonundaki azalmayē NSA ºnlemektedir. Enflamatuvar hiperaljezi 

modelinde, LPS'nin beyin ve omurilikte miyelin PLP protein ekspresyonunda azalmaya neden olmasē, 

daha ºnceki ­alēĸmalarēmēzēn sonu­larē ile uyumludur.37 ¥te yandan, bu modelde NSA'nēn beyin ve 
omurilikte LPS'nin neden olduĵu miyelin PLP protein ekspresyonundaki azalma ¿zerindeki etkisi ilk 

kez bu ­alēĸmada gºsterilmiĸtir. 

Bu ­alēĸma kapsamēnda her ne kadar enflamatuvar hiperaljezi ¿zerindeki yararlē etkilerinin molek¿ler 
mekanizmalarē ayrēntēlē olarak araĸtērēlamamēĸ olsa da, literat¿rde bulunan bilgiler doĵrultusunda, 

NSA'nēn doĵrudan olduĵu kadar dolaylē olarak da kaspaz-11/GSDMD aracēlēklē piropitoz ve 

RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitozun yanē sēra, SEMA3A ve miyelin PLP 

proteinlerinin ekspresyonunu deĵiĸtirebileceĵi d¿ĸ¿n¿lebilir. Bunlara ek olarak, NSA'nēn LPS'nin neden 
olduĵu enflamatuvar hiperaljezi patojenezinde rol oynayan sinyal ileti yollarē ¿zerinde sinerjik etkisi 

nedeniyle de yararlē etkisini gºsterebilmesi olasēdēr. Ancak, bu hipotezlerin ge­erliliklerinin 

kanētlanabilmesi i­in ek ­alēĸmalar yapēlmalēdēr.  
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5. SONU¢ 

Bu ­alēĸmada, farelere sistemik yoldan uygulanan GSDMD ve MLKL inhibitºr¿ NSA'nēn SSS'de 
kaspaz-11/GSDMD aracēlēklē piropitoz, RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitoz ve 

demiyelinizasyonu ºnleyerek LPS'nin neden olduĵu enflamatuvar hiperaljeziyi ºnleyebildiĵi ilk kez 

gºsterilmiĸtir (ķekil 4.1). Bulgularēmēz, sistemik yoldan uygulandēĵēnda SSS'ye de ge­ebilen NSA gibi 
GSDMD ve MLKL inhibitºrlerinin bakteriyel enfeksiyonlara baĵlē olarak geliĸebilecek aĵrēnēn da eĸlik 

ettiĵi akut enflamatuvar hastalēklarēn yanē sēra, fizyopatolojisinde enflamasyonun rol oynadēĵē kronik 

aĵrēlē durumlarēn ºnlenmesi ve tedavisinde de analjezik/antienflamatuvar ila­ olarak yararlē 

olabileceklerini d¿ĸ¿nd¿rm¿ĸt¿r. Bu ­alēĸmadan elde edilen sonu­larēn, NSA'nēn 
analjezik/antienflamatuvar ila­ olarak geliĸtirilmesi amacēyla yapēlacak olan klinik ºncesi ve klinik 

araĸtērmalara katkēda bulunabileceĵi beklenmektedir. 

 

 

ķekil 5.1. Farelerde LPS ile oluĸturulan enflamatuvar hiperaljezi modelinde, NSA'nēn kaspaz-

11/GSDMD aracēlēklē piropitoz, RIPK1/RIPK3/MLKL nekrozomu aracēlēklē nekropitoz, 

demiyelinizasyon ve remiyelinizasyon ile iliĸkili olaylar ¿zerindeki etkisi ile ilgili olarak ºnerilen 

mekanizma. ¬, LPS ile arttē;(  ), NSA ºnledi. 
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1Baĸakĸehir ¢am ve Sakura ķehir Hastanesi 

 

¥zet 

TTP; mikroanjiopatik hemolitik anemi, trombositopeni, ateĸ, nºrolojik bozukluk ve bºbrek yetmezliĵinin 

de eĸlik edebileceĵi bir sendromdur. Tanē klinik ve laboratuvar bulgulara dayanēlarak koyulur. Akut 

tedavisinde trombosit d¿zeyi 150x109/lô nin ¿zerine ­ēkana dek plazmaferez uygulanēr(1). Kanama veya 
koag¿lopati durumunda tedaviyi akut ve hēzlē yºnlendirme, hasta baĸē kolay kullanēlabilir olmasē 

nedeniyle ROTEM (rotasyonel tromboelastometri) kullanēlabilir. Biz de TTP, H¦S ve preeklamptik 

gebede acil sezeryan sonrasē kanamaya baĵlē reoperasyonda ROTEM ile yºnetimi sunmayē ama­ladēk. 

Olgu 28 yaĸ, 26 haftalēk gebe olgunun baĸ aĵrēsē, y¿ksek tansiyon(170/110 mmHg), trombositopeni 
(90x109/l), Hb: 7.7 gr/dl, periferik yaymada ĸiĸtosit, ¿re: 174 mg/dl, kreatinin: 7.99 mg/dl bulgularē ile 

TTP+H¦S+preeklampsi ºn tanēlarē alarak, plazmaferez ve hemodiyafiltrasyon (CVVHD) uygulandēĵē 

ºĵrenildi. Preeklampsi nedeniyle antihipertansif ve magnezyum infuzyon tedavisine raĵmen diren­li 
hipertansiyonu olan olgu acil operasyona alēndē. Hastanēn KTA:145/dk, Ta:160/112 mmHg, spo2:%99 

idi. Genel anestezi sonrasē radial arterden invazif kan basēncē monitorizasyonu saĵlandē. Peroperatif 

hastaya 2 gr fibrinojen, 2 ¦ ES, 2 ¦ TDP replasmanē saĵlanarak operasyon sorunsuz tamamlandē. 
Takiplerinde batēn distansiyonu, vajinal kanama, hemat¿ri ve Hb: 4.4 gr/dl olan hasta reoperasyona 

alēndē. Hasta baĸē ROTEM ­alēĸēldē; FĶBTEM A10 < 10 mm (Resim1), ve konvansiyonel fibrinojen:136 

mg/dl olarak tespit edildi. 4 ¿nite ES, 3 gr fibrinojen, 4 ¿nite TDP replasmanē yapēldē. T¿m batēndan 

sēzma tarzēnda kanamasē devam edip A10 EXTEM<45 mm(Resim 2) olduĵu i­in 1 ¿nite aferez trombosit 
replasmanē yapēldē. Histerektomi sonrasē kanama kontrol¿yle operasyon sonlandērēldē. Postoperatif 

yoĵun bakēm ¿nitesine devredilen olguya, plazmaferez yapēldē. Olgu 2. g¿n ext¿be edilerek, 4. g¿n 

servise ­ēkarēldē. Tartēĸma Yapēlan ­alēĸmalarda obstetrik kanamalē hastalarda transf¿zyon yºnetiminde 
ROTEMô in erken ve hedefe yºnelik uygulamalar ile klinik sonu­larē iyleĸtirdiĵi gºsterilmiĸtir(2,3). 

Kanama ve koag¿lopatisi olan obstetrik hastalarda operasyon sērasēnda hedefe yºnelik kan ve kan 

¿r¿nleri transf¿zyonlarēnda ameliyathane ĸartlarēnda kolay, hēzlē ve g¿venilir ROTEM gibi yºntemlerin 

kullanēlmasē ºnemlidir. 

Anahtar Kelimeler: Ttp, H¿s, Preeklamsi, Rotem 

 

GĶRĶķ 

TTP; mikroanjiopatik hemolitik anemi, trombositopeni, ateĸ, nºrolojik bozukluk ve bºbrek 

yetmezliĵinin de eĸlik edebileceĵi bir sendromdur. Tanē klinik ve laboratuvar bulgulara dayanēlarak 

koyulur. Akut tedavisinde trombosit d¿zeyi 150x109/lô nin ¿zerine ­ēkana dek plazmaferez uygulanēr(1). 
Kanama veya koag¿lopati durumunda tedaviyi akut ve hēzlē yºnlendirme, hasta baĸē kolay kullanēlabilir 

olmasē nedeniyle ROTEM (rotasyonel tromboelastometri) kullanēlabilir. Biz de TTP, H¦S ve 

preeklamptik gebede acil sezeryan sonrasē kanamaya baĵlē reoperasyonda ROTEM ile yºnetimi 

sunmayē ama­ladēk. 
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AMA¢ 

TTP, H¦S ve preeklamptik gebede acil sezeryan sonrasē kanamaya baĵlē reoperasyonda ROTEM ile 

kan ve kan ¿r¿nleri replasmanē yºnetimini sunma ama­ladēk. 

OLGU SUNUMU 

Yirmi sekiz yaĸēnda 26 haftalēk gebe olgunun baĸ aĵrēsē, y¿ksek tansiyon(170/110 mmHg), 
trombositopeni (90x109/l), Hb: 7.7 gr/dl, periferik yaymada ĸiĸtosit, ¿re: 174 mg/dl, kreatinin: 7.99 

mg/dl bulgularē ile TTP+H¦S+preeklampsi ºn tanēlarē alarak, plazmaferez ve hemodiyafiltrasyon 

(CVVHD) uygulandēĵē ºĵrenildi. Preeklampsi nedeniyle antihipertansif ve magnezyum infuzyon 

tedavisine raĵmen diren­li hipertansiyonu olan olgu acil operasyona alēndē. Hastanēn KTA:145/dk, 
Ta:160/112 mmHg, spo2:%99 idi. Genel anestezi sonrasē, radial arterden invazif kan basēncē 

monitorizasyonu saĵlandē. Peroperatif hastaya 2 gr fibrinojen, 2 ¿ ES, 2 ¦ TDP replasmanē saĵlanarak 

operasyon sorunsuz tamamlandē. Takiplerinde batēn distansiyonu, vajinal kanama, hemat¿ri ve Hb: 4.4 
gr/dl olan hasta reoperasyona alēndē. Hasta baĸē ROTEM ­alēĸēldē; FĶBTEM A10 < 10 mm (Resim 1), 

konvansiyonel fibrinojen:136mg/dl olarak tespit edildi. 4 ¿nite ES, 3 gr fibrinojen, 4 ¿nite TDP 

replasmanē yapēldē, batēndan sēzma tarzēnda kanama devam edince A10 EXTEM<45 mm(Resim 2) 
sonucunu gºr¿nce 1 ¿nite aferez trombosit replasmanē yapēldē. Histerektomi sonrasē kanama kontrol¿yle 

operasyon sonlandērēldē. Postoperatif yoĵun bakēm ¿nitesine devredilen olguya, plazmaferez yapēldē. 

Olgu 2. g¿n ext¿be edilerek, 4. g¿n servise ­ēkarēldē. 

TARTIķMA 

Yapēlan ­alēĸmalarda obstetrik kanamalē hastalarda transf¿zyon yºnetiminde ROTEMô in erken ve 

hedefe yºnelik uygulamalar ile klinik sonu­larē iyleĸtirildiĵi gºsterilmiĸtir(2,3). Kanama ve 

koag¿lopatisi olan y¿ksek riskli obstetrik hastalarda operasyon sērasēnda kan ve kan ¿r¿nleri 
transf¿zyonlarēnēn yºnetiminde, ameliyathane ĸartlarēnda kolay, hēzlē ve hemostatik hedefe yºnelik 

tedavi uygulamalarēnē saĵlayan ROTEM gibi yºntemlerin kullanēlmasē ºnemlidir.  
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Resim 1. ROTEM FIBTEM C gºr¿nt¿s¿   Resim 2. ROTEM EXTEM C gºr¿nt¿s¿  
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¥zet 

Liposarkomlar genellikle ekstremitelerde, retroperitonda ve kasēk bºlgesinde gºr¿len eriĸkin dºnemde 

en sēk gºr¿len yumuĸak doku sarkomlarēndan biridir. Liposarkomlar, lokal n¿ks eĵilimi y¿ksek olan 

nadir t¿mºrlerdir. Spesifik olmayan ve genellikle teĸhis edilmeden ºnce geciken semptomlar nedeniyle 
b¿y¿k boyutlara ulaĸabilirler. Karēn aĵrēsē, kusma, karēnda kitle, ayrēca komĸu organlara basēya baĵlē 

nefes darlēĵē, nºrolojik belirtiler ve alt ekstremite ºdeme neden olabilir. Cerrahi rezeksiyon hala ana 

tedavidir. Retroperitoneal liposarkomlar, tekrarlayan lezyonlarēn ­oklu rezeksiyonu ve ­oklu organlarēn 
rezeksiyonu dahil olmak ¿zere daha agresif bir cerrahi yaklaĸēm gerektirir. Uzak metastaz insidansē 

%7'dir. Bu yazēda, diyafram ve b¿y¿k damarlara basē nedeniyle nefes darlēĵē ve bilateral alt ekstremite 

ºdemine neden olan dev retroperitoneal liposarkomlu 48 yaĸēnda bir erkek hasta sunuldu. 

Anahtar Kelimeler: Dev Retroperitoneal Liposarkom, N¿ks, Dispne, ¥dem, Cerrahi 

 

Giant Retroperitoneal Liposarcoma, Which Causes Dyspnea and Edema in the Lower Extremities: 

A Case Report 

 

Abstract 

Liposarcomas are one of the most common soft tissue sarcomas encountered in adulthood, often seen 
in the extremities, retroperitoneum, and inguinal region. Liposarcomas are rare tumors with a high 

tendency for local recurrence. They may reach a large size due to nonspecific and often delayed 

symptoms before they are diagnosed. The tumor may cause vomiting, abdominal pain, abdominal mass; 

it may also compress adjacent structures and cause dyspnea, neurological signs, and lower extremity 
edema. Surgery resection is still the main treatment, Retroperitoneal liposarcomas require a more 

aggressive surgical approach including multiple resections of recurrent lesions and resection of 

multiple organs. The incidence of distant metastases is 7%. In this paper, we report a 48-year-old man 
with a giant retroperitoneal liposarcoma causing dyspnea and bilateral lower extremity edema due to 

compression of the diaphragm and great vessels. 

Keywords: Giant Retroperitoneal Liposarcoma, Recurrence, Dyspnea, Edema, Surgery 

 

Introduction  

Liposarcomas are one of the most common soft tissue sarcomas encountered in adulthood, often seen in 

the extremities, retroperitoneum, and inguinal region (1). The incidence of retroperitoneal liposarcomas 
ranges between 0.07% and 0.2% of all retroperitoneal tumors, and 85% of these tumors are malignant 

(2). Retroperitoneal liposarcomas may reach a large size due to nonspecific and often delayed symptoms 

before their diagnosis is made (3). Retroperitoneal liposarcomas require a more aggressive surgical 
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approach including multiple resections of recurrent lesions and resection of multiple organs. The 

incidence of distant metastases is 7% (4). 

In this report, we present a 48-year-old man with a giant retroperitoneal liposarcoma causing dyspnea 

and bilateral lower extremity edema due to compression of diaphragm and great vessels. 

Case report 

A 48-year-old man presented to our outpatient clinic with excessive abdominal distention, dyspnea, and 

bilateral lower extremity edema (Fig¿re 1, 2). He had had a mass growing in the abdomen for about a 

year, for which coil embolization had been performed to the vessels feeding the mass to reduce its blood 

supply several times by interventional radiology (Fig¿re 3). His hemoglobin level was 8.1 and platelet 
count 511.000, but other laboratory parameters were within normal range. On physical examination he 

was found to have a mass filling the entire abdomen, bilateral lower extremity edema due to compression 

of great vessels, and dyspnea due to diaphragmatic compression. His CT showed a giant lesion 
measuring 42x40x33 cm, which had fat density but also contained solid dense areas. Having been 

primarily considered a liposarcoma, the lesion was originating from the left retroperitoneal area and 

filling the entire abdominal cavity, markedly pushing the spleen superiorly while completely encasing 
the left kidney and pushing it towards the right upper abdomen and anteriorly (Fig¿re 4). The giant 

retroperitoneal mass filling the entire abdomen was excised in surgery (Fig¿re 5). The patient was 

administered 6 units erythrocyte suspension and 3 units of fresh frozen plasma. The coils placed 

previously in the vessels supplying the lesion were visualized. The patient was discharged uneventfully 
on the 10th day of admission (Figure 6. Postoperatif). The pathology examination of the lesion was 

reported as ñMalign mesenchymal neoplasm, 100x60x18 cm in size, sent in fragmented form, available 

histomorphological and immunohistochemical findings primarily suggest "Liposarcoma".  

 

            

 Fig¿re 1 (Preoperatif     Fig¿re 2 (ADBG) 

 

            

 Fig¿re 3. (CT: Coil embolization) Fig¿re 4. (CT: Giant retroperitoneal Mass) 
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Fig¿re 5. (Peroperatif)         Fig¿re 6. (Postoperatif) 

 

A PET CT performed 1 month after surgery was reported as mild F-18 FDG uptake with patchy 

heterogenous character observed in a lesion with an approximate size of 13x9 cm, located in the 

anteromedial neighborhood of the spleen in the left part of the abdomen (SUVmax: 1.27), and a more 

distal, low-density mass lesion with a size of 6.7x6 cm, located in the left pelvic region, laterally to the 
psoas muscle (SUVmax: 1.07) (recurrence? residue?). Despite having received chemotherapy for 4 

months postoperatively, the patientôs lesion progressed, and he was recommended a re-operation. 

Discussion 

Liposarcoma is a fat malignancy that frequently develops in the retroperitoneum. Retroperitoneal 

liposarcomas usually develop in adults aged 40-60 years and have a slight male predominance. Our 

patient was a 48-year-old man. Tumors in this anatomic location may be low-grade and well-
differentiated or high-grade with a dedifferentiated component. Well-differentiated tumors are typically 

silent and do not metastasize while dedifferentiated ones are more aggressive and have the potential to 

metastasize (5,6). 

The tumor may cause vomiting, abdominal pain, abdominal mass; it may also compress adjacent 
structures and cause dyspnea, neurological signs, and lower extremity edema. Edema is present in 17-

20% of cases and neurological signs in 30% (4). Our patient had a giant mass, dyspnea, and lower 

extremity edema but no neurological sign. In a series of 500 patients reported by Lewis et al., the tumor 
had a diameter greater than 5 cm in 94% of patients, greater than 10 cm in 60%, and greater than 20 cm 

in 20-50% (7). Although the tumor may weigh 10 kg or more in some cases, giant rolls exceeding 20 kg 

are extremely rare. Some authors have reported tumors weighing 46.6 kg, 42 kg, and 18 kg (8,9,2). 

Patients with giant retroperitoneal liposarcoma usually manifest with malnutrition, hypoproteinemia, 
and anemia as a result of tumor wasting. Our patient had a giant tumor with a size of 42x40x33 cm and 

an approximate weight of 30 kg, completely filling abdomen, and he also had anemia. 

An ongoing problem for the first local recurrence after resection is the management of multiple 
recurrences. Multiple local recurrences may emerge in 69-80% of cases recurring for the first time, 

posing an important management problem for the sarcoma team (10,11). The role of pre-treatment 

biopsy is controversial. Biopsy may be considered in equivocal cases, and to confirm the presence of 
sarcoma and determine the histological subtype to choose between the systemic palliative treatment and 

radiotherapy (12). 

Histological classification is important for liposarcoma since the 5-year disease-specific survival rate is 

93% for well-differentiated tumors, 74-92% for myxoid/round cell tumors, 59% for pleomorphic 
tumors, and 44% for undifferentiated forms (13). Local recurrence and distant metastases occur in 83% 

and 30% of patients with undifferentiated liposarcoma, respectively (14). 

An initial CT is recommended in the first 4 months to detect residual disease (15). This is done to 
examine tumor behavior, assess its growth rate, and monitor the progression of multiple disease regions. 

The ñ1 cm per monthò rule is a useful tool to measure a tumorôs growth rate, identify patients with a 
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slow growth rate, and select suitable surgical candidates (10). In the present case, we obtained an initial 

control CT 1 months after the surgery, and detected a residual tumor with a size of 13x9 cm. The 
technical difficulties of local recurrence resection are usually secondary to the loss of original planes, 

distorted anatomic relationships, and vascular invasion (16). 

Surgical resection is still the main treatment, and combined resection of relevant organs is necessary for 
R0 resection in many cases. However, although radiotherapy or chemotherapy may reduce the 

recurrence of high-grade liposarcoma, they provide no benefit for overall survival (17). Although there 

are many systemic therapy options including cytotoxic chemotherapy, targeted agents, marine-derived 

compounds, and immunotherapy, the tumor response rates are generally low (18). Radiotherapy may 

provide a better local control rate, but its true benefit in retroperitoneal liposarcoma is controversial (19). 

Recently, complete resection rates have been reported between 67% and 95%. The main factor 

determining the resection rate is tumoral invasion of adjacent organs and the degree of fixation. 
Complete resection may not be achieved due to an extremely large tumor size and complex adjacent 

tissue anatomy, the lack of guarantee that small tumor foci would not remain after complete resection 

of lobulated tumors under naked eye, and potential tumor implantation and metastasis during surgery. 
In order to achieve complete resection, the tumor resection border should be far from the visible tumor 

borders, tumor envelope should not be left behind, and en bloc resection should be applied to adjacent 

organs and blood vessels. In tumors that could not be resected completely, partial resection can be 

carried out to reduce abdominal distention, relieve organ compression, lengthen survival, and improve 

quality of life (20). 

Conclusion 

Retroperitoneal liposarcomas are rare tumors with a high likelihood to recur and may prove difficult 
cases for surgeons. Surgical resection is the main treatment method. Postoperative radiotherapy may 

improve local control. Multidisciplinary collaboration and rigorous preoperative preparation are 

particularly important throughout the entire process in order to assess the risks and potential benefits of 

a morbid procedure. 
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¥zet 

Giriĸ ve ama­: Omalizumab kontrols¿z orta ve aĵēr alerjik astēm tedavisinde endikedir. Uzun dºnem 
ger­ek yaĸam ­alēĸmalarēnda bu tedavi ile tromboemboli geliĸme riskinde artēĸ olabileceĵi 

gºsterilmiĸtir. Bu tek merkezli ­alēĸmada omalizumab tedavisinin tromboemboli riskini arttērēp 

arttērmadēĵē ve trombosit sayēsē ¿zerine etkisi araĸtērēlmēĸtēr. Gere­ ve yºntem:En az 12 aydēr 
omalizumab tedavisi alan (­alēĸma grubu) ve almayan (kontrol grubu) eriĸkin orta ve aĵēr astēmlē 

hastalar retrospektif olarak deĵerlendirildi. Demografik, klinik ve laboratuar verileri, omalizumab 

tedavi s¿resi ve dozu, tromboemboli geliĸip geliĸmediĵi ve omalizumab tedavisi ºncesi ve sonrasē 
trombosit deĵerleri kaydedildi ve karĸēlaĸtērēldē. Bulgular: 73 omalizumab alan (13/73'¿ erkek [%17.8] 

ve yaĸ ortalamasē 56.63Ñ12.41 yēl ) ve 95 omalizumab almayan (30/95'i erkek [%31.6%] ve ortalama 

yaĸ:50.71Ñ16.34 yēl ) toplam 168 astēmlē hasta ­alēĸmaya dahil edildi.Medyan (25.-75. persantil) 

omalizumab tedavi s¿resi 52(36-78.5) aydē.Kontrol grubunda hi­ bir tromboemboli vakasē gºr¿lmezken 
omalizumab grubunda 2 olguda (%2.7) tromboemboli saptandē(p=0.187). Omalizumab tedavi ºncesi 

ve sonrasē ortalama trombosit sayēlarē benzerdi (276575.34Ñ47869.59'e karĸē 294356.16Ñ72351.26,  

p=0.087). Sonu­: Omalizumab tedavisi sonrasē tromboemboli geliĸen sporadik vakalar olmakla beraber 

omalizumab kullanēmē ile tromboemboli geliĸme riski arasēnda iliĸki gºsterilemedi. 

Anahtar Kelimeler: Omalizumab, Astēm, Tromboemboli 

 

Is There a Relation Between Omalizumab Treatment and Development of Thromboembolic Events 

in Asthmatics' 

 

Abstract 

Introduction and Aim: Omalizumab is indicated for the treatment of uncontrolled moderate and severe 

allergic asthma. The long-term real-life studies showed that it may result in an increase in 

thromboembolic events. This single-center study was planned to evaluate whether the use of omalizumab 
was related to the development of thromboembolism. Materials and Methods: Adult patients with 

moderate and severe asthma treated with (study group) and without omalizumab (control group) for at 

least 12 months were evaluated retrospectively. Data for demographic and clinical characteristics, 

duration of omalizumab treatment, number of thrombocytes before and after omalizumab, and, 
development of thromboembolic events were examined and compared between the two groups. Results: 

A total of 168 patients;73 were treated with omalizumab (13/73 male (17.8%), the mean age was 

56.63Ñ12.41 years) and, 95 were treated without omalizumab (30/95 male (31.6%), the mean age was 
50.71Ñ16.34 years) were included in the study. The median (25th-75th percentile) omalizumab 

treatment duration was 52(36-78.5) months. None of the controls but two (2.7%) of the cases in the 
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study group developed thromboembolism (p=0.187). The mean number of thrombocytes was similar 

before and after the treatment (276575.34Ñ47869.59 vs. 294356.16Ñ72351.26,  p=0.087). Conclusion: 
Although there were sporadic cases with thromboembolic events following omalizumab treatment, it 

was not related to a significant increased risk for thromboembolism. 

Keywords: Omalizumab, Asthma, Thromboembolism. 

 

Introduction   

Omalizumab treatment is effective in improving disease control in moderate and severe allergic asthma 

patients (1-3). The drug was reported to be safe in several studies (2,4-6) but long-term real-life studies 
showed that it may result in an increase in thromboembolic events (7). This single-center study was 

planned to evaluate whether the use of omalizumab changes the peripheral blood thrombocyte count, 

and/or it was related to thromboembolic complications. 

Methods 

The study included adult patients with moderate and severe allergic asthma that were treated according 

to GINA guideline (8) with and without omalizumab at least for 12 months and admitted to ¦mraniye 
Training and Research Hospital pulmonology outpatient clinic between January 1, 2010, and January 1, 

2022. The study was approved by the local ethics committee. (Umraniye Training and Research 

Hospital,  

Approval date and number: April 21, 2022 and, B10.1.TKH.4.34.H.GP.0.01). Demographic and, clinical 
data, development of thromboembolic events, pulmonary function test (PFT) parameters at the time of 

asthma diagnosis, and, number of thrombocytes on the last routine follow-up visit were collected from 

the medical files. The patients were divided into two groups as omalizumab group and the control group. 
Demographic and clinical characteristics and, development of thromboembolic events (TE) were 

examined and compared between the two groups. In the omalizumab group, the thrombocyte counts 

before and after omalizumab treatment were also compared.  

The patients with a body mass index (BMI) over 30 kg/m2, history of the hematological disease, 
malignancy, previous thromboembolic disease, TE developed following COVID-19, cardiac disease, 

hyperlipidemia were excluded. 

Results 

Table 1. Demographic, clinical data, and development of venous thromboembolism in two groups. 

 
Omalizumab 

group n(%) 

 Control 

group n(%) 
 P 

Sex 
Female 60 (82.2) 65(68.4) 

0.043 
Male 13 (17.8) 30(31.6) 

Comorbidities 

Allergic rhinitis 28 (38.4) 22(23.2) 0.033 

Hypertension 17 (23.3) 17(17.9) 0.388 

Diabetes Mellitus 14 (19.2) 9(9.5) 0.07 

Smoking status 
Nonsmoker 62 (84.9) 78(82.1) 0.9 

Exsmoker 11(15.1) 17(17.9) 0.78 

Asthma grade 
Moderate 12 (16.9) 31(32.6) 

0.009 
Severe 59 (83.1) 64(67.4) 

Venous thromboembolism 2(2.7) 0(0) 0.187 
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Table 2. Age, clinical data, and pulmonary function test parameters of two groups. 

 

Omalizumab group 

MeanÑSD or median(25th-75th 

percentile) 

Control group 

MeanÑSD or median(25th-75th 

percentile) 

  p 

Age(years) 56.63Ñ12.41 50.71Ñ16.34 0.004 

BMI(kg/m2) 25.86Ñ2.61 25.86Ñ2.5 0.983 

Asthma duration(years) 15.37Ñ6.87 12.62Ñ3.53 0.001 

Duration of omalizumab 

treatment(months)** 
52(36-78.5)    -    - 

Treatment dose 

(mg/month)** 
300(300-450)    -     - 

Smoking(package. 

years) 
14.89Ñ8.31 15.56Ñ7.32 0.8 

 FEV1 (L) 1.52Ñ0.43  1.83Ñ0.73 0.003 

 FEV1 % 49.22Ñ12 54.62Ñ13.29 0.004 

 FVC(L)  1.96Ñ0.53 2.09Ñ0.84 0.534 

 FVC % 56.42Ñ11.54 52.92Ñ13.67 0.049 

FEV1/FVC (%) 77.09Ñ8.84 88.43Ñ11.6%. 0.001 

SD: Standard deviation, **: Data that were abnormally distributed. BMI: Body mass index, 

FEV1:Forced expiratory volume in the first second, FVC: Forced vital capacity. 

 

The mean number of thrombocytes was similar before and after the treatment (276575.34Ñ47869.59 vs. 

294356.16Ñ72351.26 and, p=0.087). Among the 73 cases, 2 developed thrombocytosis (platelet count 

was >450Ĭ 109/L), one was a 45 years old nonsmoker man without any comorbidities and, the other was 
a 65 years old nonsmoker woman with DM. Both cases were consulted at a hematology clinic and, 

treated with hydroxyurea; the male discontinued the omalizumab treatment at the 16th month, but the 

thrombocytosis persisted, and the female continued to receive omalizumab because when she quit the 

treatment she suffered from severe asthma attacks. She developed CVE in the 10th year of the treatment. 
The other patient who developed pulmonary thromboembolism was a 65 years old nonsmoker female 

with moderate asthma, treated with omalizumab for 35 months, who had no comorbidities and normal 

thrombocyte count and, developed unprovoked pulmonary embolism in the third year of treatment. 

Discussion 

Omalizumab is a monoclonal anti-IgE antibody that was reported to be effective in improving disease 

control and quality of life in uncontrolled moderate and severe allergic asthma patients (1-3). The most 
common adverse events were headache, fatigue, and injection site reaction; anaphylaxis and, venous 

thromboembolism (VTE) were also reported in a few cases (4,9). In most studies, the frequency of the 

adverse effects was reported to be similar between omalizumab and placebo and it was used safely and, 

widely for the treatment of not only allergic asthma but also chronic urticaria and allergic rhinitis (2,5). 
VTE was reported as a rare adverse effect of omalizumab in the literature but a real-life study including 

5007 patients revealed a higher rate of cardiovascular and cerebrovascular events in the omalizumab 

versus the non-omalizumab cohort with a hazard ratio of 1.32 and, it was expressed that an increase in 
risk for TE related to omalizumab treatment cannot be excluded (7). It was suggested that this increase 

might be related to increased systemic inflammation in severe asthma and also to exposure to chronic 

systemic corticosteroids (7,10). 

In the study only two cases developed TE following omalizumab treatment, both were 65 years old 
nonsmoker females, one with moderate asthma and no comorbidities, the other with severe asthma, DM, 
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and, essential thrombocytosis. The sample size of the study was small but still, this result may be striking 

to show the risk of thromboembolism related to the omalizumab use. In the EXCELS study, 201/5007 
(4%) cardiovascular and cerebrovascular events and 49/5007 (0,97%) PE were reported in omalizumab-

treated asthma patients which were significantly more frequent than in the non-omalizumab group. In 

our study, the frequency of CVE and PE was 1.35% but there was no significant difference between the 

control and omalizumab groups probably due to the small sample size. 

The role of high platelet count in the occurrence of VTE was shown in several studies in patients with 

malignancy and a cut-off level of 350 Ĭ 109/L was reported to be related to an increased risk of 

developing VTE during hospitalization (11-14). Also, a population-based study revealed that an 
increased mean platelet volume was identified as a predictor for VTE, in particular VTE of unprovoked 

origin.  

There are few studies evaluating the effect of omalizumab on peripheral blood cell counts. Acer et al. 
(16) reported that there was a significant increase in mean platelet volume with omalizumab treatment 

in chronic urticaria patients. In another study, it was reported that omalizumab did not alter the 

hematological parameters except for an increase in basophil counts in chronic urticaria patients (17). 

Conclusion 

As a result of this study, it was concluded that although there were sporadic cases of thromboembolic 

events following omalizumab treatment, it was not related to a significant increased risk for 

thromboembolism. 
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¥zet 

Giriĸ/Ama­: Glokom tanēsē konulmamēĸ pigment dispersiyon sendromu (PDS) olgularēnda, optik 
koherens tomografi anjiyografi (OKTA) kullanarak, makula ve optik disk bºlgelerindeki mikrovask¿ler 

kantitatif deĵiĸiklikleri deĵerlendirmek ama­lanmēĸtēr. Yºntem: Muĵla Eĵitim ve Araĸtērma Hastanesi 

Gºz Hastalēklarē ABD Glokom polikliniĵinde pigment dispersiyon sendromu tanēsēyla takip edilen 17 
hastanēn 17 gºz¿ (­alēĸma grubu) ve rutin gºz hastalēklarē nedeniyle kliniĵimize baĸvurmuĸ, herhangi 

bir patoloji saptanmamēĸ 22 saĵlēklē olgunun 22 gºz¿ (kontrol grubu) ­alēĸmaya dahil edildi. Optik sinir 

baĸē ve mak¿ler perf¿zyon deĵiĸikliklerini deĵerlendirmek i­in daha ºnceden uygulanmēĸ OKTA 

gºr¿nt¿leri retrospektif olarak analiz edildi. Yaĸ, ­ekim esnasēnda gºz i­i basēn­larē, optik disk, y¿zeyel-
derin makuler damar dansiteleri ve foveal avask¿ler alan (FAZ) deĵerlendirildi. Dēĸlama kriterleri, 

diabetes mellitus ve sistemik hipertansiyon gibi sistemik vask¿ler hastalēklar, aktif sigara i­icisi olmak, 

ºnceki katarakt ameliyatē dēĸēnda ok¿ler cerrahi ºyk¿s¿, fiksasyon yetersizlikleri, herhangi bir retina 
hastalēĵē veya glokomatºz olmayan optik nºropati varlēĵē idi. Bulgular: Ortalama yaĸ (ÑSD) ­alēĸma 

grubunda 56.47Ñ9.99, kontrol grubunda 56.91Ñ12.04 yēl idi (p=0.904). Gºr¿nt¿lerin alēndēĵē sērada 

ortalama gºz i­i basēn­larē ­alēĸma grubunda 14.53Ñ3.82 iken, kontrol grubunda 14.09Ñ2.67 mmHg idi 
(p=0.676). Yine iki grup arasēnda ortalama retina sinir lifi tabakasē kalēnlēĵē a­ēsēndan fark 

bulunmamaktaydē (­alēĸma grubu: 102.88Ñ4.64, kontrol grubu: 103.91Ñ5.57 Õm, p=0.544). Optik sinir 

baĸē bºlgesinde, disk i­i ve peripapiller kapiller damar yoĵunluklarē (CD) ­alēĸma grubunda kontrol 

grubuna gºre anlamlē olarak d¿ĸ¿k bulunurken (iki bºlge i­in de pԇ0.01), tam imaj CD'si istatistiksel 
olarak anlamlē farklēlēk gºstermedi (p=0.380). Makula bºlgesinde ­alēĸma ve kontrol grubu arasēnda 

y¿zeyel veya derin foveal CDôde anlamlē farklēlēk saptanmadē (sērasēyla p=0.654, p=0.970). FAZ 

­alēĸma grubunda 0.262Ñ0.09 mm2 iken, kontrol grubunda 0.257Ñ0.09 mm2 idi ve bu farklēlēk 
istatistiksel olarak anlamlē deĵildi (p=0.872). Sonu­: PDSônda, glokom tanēsē i­in anatomik veya 

fizyolojik testlerin yeterli olmadēĵē durumlarda, OKTA yardēmēyla optik sinir baĸēnda saptanabilecek 

mikrovask¿ler perf¿zyon bozukluklarē, yakēn zamanda geliĸebilecek glokomatºz hasarlarēn ºn belirteci 

olabilir. 

Anahtar Kelimeler: Pigment Dispersiyon Sendromu, Glokom, Optik Koherens Tomografi Anjiyografi 

 

Evaluation of Optic Nerve Head and Macular Microvascular Perfusion in Pigment Dispersion 

Syndrome 

 

Abstract 

Purpose: It was aimed to evaluate the microvascular quantitative changes in the macula and optic disc 

regions by using optical coherence tomography angiography (OCTA) in cases of pigment dispersion 

syndrome (PDS). Methods: Seventeen eyes (study group) of 17 patients who were followed up with 

pigment dispersion syndrome in Muĵla Training and Research Hospital Ophthalmology Department 
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Glaucoma clinic, and 22 eyes (control group) of 22 healthy patients who applied to our clinic due to 

routine eye diseases and no pathology was found (control group) were included in the study. Previously 
applied OCTA images were analyzed retrospectively to evaluate optic nerve head and macular perfusion 

changes. Age, intraocular pressures, optic disc, superficial-deep macular vessel densities and foveal 

avascular area (FAZ) were evaluated. Exclusion criteria were systemic vascular diseases such as 
diabetes mellitus and systemic hypertension, being an active smoker, history of ocular surgery other 

than previous cataract surgery, fixation deficiencies, any retinal disease or non-glaucomatous optic 

neuropathy. Results: The mean age (ÑSD) was 56.47Ñ9.99 years in the study group and 56.91Ñ12.04 

years in the control group (p=0.904). While the mean intraocular pressure was 14.53Ñ3.82 in the study 
group at the time the images were taken, it was 14.09Ñ2.67 mmHg in the control group (p=0.676). There 

was no difference between the two groups in terms of mean retinal nerve fiber layer thickness (study 

group: 102.88Ñ4.64, control group: 103.91Ñ5.57 Õm, p=0.544). In the optic nerve head region, intra-
disc and peripapillary capillary vessel densities (CD) were found to be significantly lower in the study 

group than in the control group (pԇ0.01 for both regions), while whole-image CD did not show a 

statistically significant difference (p=0.380). There was no significant difference in superficial or deep 
foveal CD between the study and control groups in the macular region (p=0.654, p=0.970, respectively). 

While FAZ was 0.262Ñ0.09 mm2 in the study group, it was 0.257Ñ0.09 mm2 in the control group, and 

this difference was not statistically significant (p=0.872). Conclusion: In cases where anatomical or 

physiological tests are not sufficient for the diagnosis of glaucoma in PDS, microvascular perfusion 
disorders that can be detected in the optic nerve head with the help of OCTA may be a predictor of 

glaucomatous damage that may develop in the near future. 

Keywords: Pigment Dispersion Syndrome, Glaucoma, Optical Coherence Tomography Angiography 

 

Giriĸ/Ama­  

Glokom tanēsē konulmamēĸ pigment dispersiyon sendromu (PDS) olgularēnda, optik koherens tomografi 

anjiyografi (OKTA) kullanarak, makula ve optik disk bºlgelerindeki mikrovask¿ler kantitatif 

deĵiĸiklikleri deĵerlendirmek ama­lanmēĸtēr.  

Yºntem 

Muĵla Eĵitim ve Araĸtērma Hastanesi Gºz Hastalēklarē ABD Glokom polikliniĵinde pigment 
dispersiyon sendromu tanēsēyla takip edilen 17 hastanēn 17 gºz¿ (­alēĸma grubu) ve rutin gºz hastalēklarē 

nedeniyle kliniĵimize baĸvurmuĸ, herhangi bir patoloji saptanmamēĸ 22 saĵlēklē olgunun 22 gºz¿ 

(kontrol grubu) ­alēĸmaya dahil edildi. Optik sinir baĸē ve mak¿ler perf¿zyon deĵiĸikliklerini 
deĵerlendirmek i­in daha ºnceden uygulanmēĸ OKTA gºr¿nt¿leri retrospektif olarak analiz edildi. Yaĸ, 

­ekim esnasēnda gºz i­i basēn­larē, optik disk, y¿zeyel-derin makuler damar dansiteleri ve foveal 

avask¿ler alan (FAZ) deĵerlendirildi. Dēĸlama kriterleri, diabetes mellitus ve sistemik hipertansiyon gibi 

sistemik vask¿ler hastalēklar, aktif sigara i­icisi olmak, ºnceki katarakt ameliyatē dēĸēnda ok¿ler cerrahi 
ºyk¿s¿, fiksasyon yetersizlikleri, herhangi bir retina hastalēĵē veya glokomatºz olmayan optik nºropati 

varlēĵē idi.  

Bulgular  

Ortalama yaĸ (ÑSD) ­alēĸma grubunda 56.47Ñ9.99, kontrol grubunda 56.91Ñ12.04 yēl idi (p=0.904). 

Gºr¿nt¿lerin alēndēĵē sērada ortalama gºz i­i basēn­larē ­alēĸma grubunda 14.53Ñ3.82 iken, kontrol 

grubunda 14.09Ñ2.67 mmHg idi (p=0.676). Yine iki grup arasēnda ortalama retina sinir lifi tabakasē 
kalēnlēĵē a­ēsēndan fark bulunmamaktaydē (­alēĸma grubu: 102.88Ñ4.64, kontrol grubu: 103.91Ñ5.57 

Õm, p=0.544). Optik sinir baĸē bºlgesinde, disk i­i ve peripapiller kapiller damar yoĵunluklarē (CD) 

­alēĸma grubunda kontrol grubuna gºre anlamlē olarak d¿ĸ¿k bulunurken (iki bºlge i­in de p᾽0.01), tam 

imaj CD'si istatistiksel olarak anlamlē farklēlēk gºstermedi (p=0.380). Makula bºlgesinde ­alēĸma ve 
kontrol grubu arasēnda y¿zeyel veya derin foveal CDôde anlamlē farklēlēk saptanmadē (sērasēyla p=0.654, 

p=0.970). FAZ ­alēĸma grubunda 0.262Ñ0.09 mm2 iken, kontrol grubunda 0.257Ñ0.09 mm2 idi ve bu 

farklēlēk istatistiksel olarak anlamlē deĵildi (p=0.872).  
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Sonu­ 

PDSônda, glokom tanēsē i­in anatomik veya fizyolojik testlerin yeterli olmadēĵē durumlarda, OKTA 
yardēmēyla optik sinir baĸēnda saptanabilecek mikrovask¿ler perf¿zyon bozukluklarē, yakēn zamanda 

geliĸebilecek glokomatºz hasarlarēn ºn belirteci olabilir. 

 

Purpose 

It was aimed to evaluate the microvascular quantitative changes in the macula and optic disc regions by 
using optical coherence tomography angiography (OCTA) in cases of pigment dispersion syndrome 

(PDS).  

Methods 

Seventeen eyes (study group) of 17 patients who were followed up with pigment dispersion syndrome 
in Muĵla Training and Research Hospital Ophthalmology Department Glaucoma clinic, and 22 eyes 

(control group) of 22 healthy patients who applied to our clinic due to routine eye diseases and no 

pathology was found (control group) were included in the study. Previously applied OCTA images were 
analyzed retrospectively to evaluate optic nerve head and macular perfusion changes. Age, intraocular 

pressures, optic disc, superficial-deep macular vessel densities and foveal avascular area (FAZ) were 

evaluated. Exclusion criteria were systemic vascular diseases such as diabetes mellitus and systemic 
hypertension, being an active smoker, history of ocular surgery other than previous cataract surgery, 

fixation deficiencies, any retinal disease or non-glaucomatous optic neuropathy.  

Results 

The mean age (ÑSD) was 56.47Ñ9.99 years in the study group and 56.91Ñ12.04 years in the control 
group (p=0.904). While the mean intraocular pressure was 14.53Ñ3.82 in the study group at the time the 

images were taken, it was 14.09Ñ2.67 mmHg in the control group (p=0.676). There was no difference 

between the two groups in terms of mean retinal nerve fiber layer thickness (study group: 102.88Ñ4.64, 
control group: 103.91Ñ5.57 Õm, p=0.544). In the optic nerve head region, intra-disc and peripapillary 

capillary vessel densities (CD) were found to be significantly lower in the study group than in the control 

group (p᾽0.01 for both regions), while whole-image CD did not show a statistically significant 

difference (p=0.380). There was no significant difference in superficial or deep foveal CD between the 
study and control groups in the macular region (p=0.654, p=0.970, respectively). While FAZ was 

0.262Ñ0.09 mm2 in the study group, it was 0.257Ñ0.09 mm2 in the control group, and this difference 

was not statistically significant (p=0.872).  

Conclusion 

In cases where anatomical or physiological tests are not sufficient for the diagnosis of glaucoma in PDS, 

microvascular perfusion disorders that can be detected in the optic nerve head with the help of OCTA 

may be a predictor of glaucomatous damage that may develop in the near future. 
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¥zet 

Torasik endovask¿ler aorta tamiri (TEVAR) torasik aort patolojileri i­in g¿venli ve etkili bir tedavi 

yºntemidir. Bu araĸtērmada TEVAR tedavisinin mortalite ve komplikasyon sonu­larēnē ve iliĸkili 
faktºrleri araĸtērmayē ama­ladēk. Retrospektif, tek merkezli bu ­alēĸmaya Gazi ¦niversitesi Tēp 

Fak¿ltesi Radyoloji Anabilim Dalēônda Ocak 2009 ile Ocak 2020 arasēnda TEVAR ile tedavi edilen 

torasik aort patolojileri olan hastalar dahil edildi. Sonu­ ºl­¿tleri perioperatif, erken, ge­ mortalite, 
komplikasyonlar ve teknik baĸarē olarak belirlendi. Araĸtērmanēn ºrneklemi 68 TEVAR giriĸimi alan 58 

hastadan oluĸmuĸtur­. (%16,2) hasta kadēndē, yaĸ ortalamasē 60,1 Ñ 13,4 idi. Hastalarēn %20,7'sinde 

acil TEVAR endikasyonu vardē. TEVAR endikasyonlarē %37,9 intakt inen aort anevrizmalarēydē; %31,0 

Stanford tip-B diseksiyonu, %12,1 travmatik transseksiyonlardē. Birincil ve ikincil m¿dahalelerin teknik 
baĸarē oranē sērasēyla %98,3 ve %100 idi. Ķlk 30 g¿ndeki ºl¿m oranē %8,6 idi. On yedi (%29,3) olguda 

TEVAR tedavisine baĵlē en az bir komplikasyon izlendi. En sēk gºr¿len komplikasyon Tip 1A endoleak 

(%10,3) idi. Akut semptomatik olgularēn, inme ve akut bºbrek yetmezliĵi komplikasyonlarēnēn mortalite 
ile anlamlē olarak iliĸkili bulunduĵu saptanmēĸtēr (sērasēyla p= 0,020, 0,049 ve 0,009). Bu araĸtērma 

T¿rkiye'deki ¿­¿nc¿ basamak bir merkezin on yēllēk TEVAR sonu­larēnē bildirmiĸtir. Akut semptomlarla 

baĸvuran ve iĸlem sonrasē inme ve akut bºbrek yetmezliĵi geliĸen hastalar, bu faktºrlerin mortalite ile 

iliĸkili bulunmasē nedeniyle dikkatle izlenmelidir. 
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Outcomes of Endovascular Treatment of Thoracic Aorta Pathologies 

 

Abstract 

Thoracic endovascular aortic repair (TEVAR) is a safe and effective treatment method for a variety of 

thoracic aortic pathologies. We aimed to investigate the mortality and complication outcomes and 

associated factors of TEVAR treatment from Turkey. In this single centered retrospective study, patients 

with thoracic aorta pathologies treated with TEVAR at Gazi University School of Medicine Department 
of Radiology between January 2009 and January 2020 were included. Perioperative, early, late 

mortality; complications and technical success were the outcomes. The sample comprised of 58 patients 

with 68 TEVAR interventions. Eleven (16.2%) patients were female, the mean age was 60.1 Ñ 13.4 years. 
Emergent TEVAR was required in 20.7% of the patients. Main indications of TEVAR were intact 

descending aorta aneurysms in 37.9 % of the sample; 31.0% Stanford type-B dissection, 12.1% 
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traumatic transections. Technical success rate of primary and secondary interventions was 98.3% and 

100% respectively. Mortality rate in the first 30 days was 8.6%. Seventeen (29.3%) cases had at least 
one complication related to TEVAR treatment. The most common complication was Type 1A endoleak 

(10.3%). Having acute symptoms, stroke and acute renal failure were associated with mortality (p = 

0.020, 0.049 and 0.009 respectively) significantly. This study reported the outcomes of TEVAR treatment 
from a tertiary medical center in Turkey over a decade. Patients presenting with acute symptoms, and 

who developed stroke and acute renal failure after the procedure should be carefully followed up as 

these factors were found to be associated with mortality. 

Keywords: Thoracic Endovascular Aortic Repair, Aortic Aneurism, Aortic Dissection, Outcome, 

Mortality, Complication 

 

1.INTRODUCTION  

Thoracic aorta pathologies are a spectrum of diseases composed of aneurysms, dissections, traumatic 

injuries, penetrating atherosclerotic ulcers (PAU) and intramural hematomas. Thoracic endovascular 

aortic repair (TEVAR) is a safe and effective treatment method described and used in increased 
frequency. Lower rates of complications like renal failure, paraplegia, stroke, lower blood transfusion 

requirement and lower mortality rates as well as shorter hospitalization time makes TEVAR a successful 

treatment alternative to open surgery regarding thoracic aortic pathologies.1-3 TEVAR has become the 

treatment of choice for descending aortic aneurysm,4-6 complicated type B dissections,7 and traumatic 

transections.8 

 While TEVAR has been used widely around the world, mortality and complications such as endoleak, 

stroke, renal failure, myocardial infarction, hemorrhage; thrombus, migration and loss of graft integrity 
have been reported during follow up.4-6,9-14 This study aimed to investigate the mortality and 

complication outcomes in the first year after the TEVAR procedure and associated factors in patients 

with a variety of thoracic aorta pathologies. 

2.METHODS 

2.1.Study design and participants 

Patients with thoracic aorta pathologies treated with TEVAR between January 2009 and January 2020 

at Gazi University Department of Radiology were included in this single centered retrospective study. 
Computed tomography angiography (CTA) and digital subtraction angiography (DSA) and images were 

obtained to evaluate the primary aortic pathology, vertebral artery dominancy and cerebral circulation 

in all patients before the treatment and TEVAR indication is established with consensus of Interventional 

Radiology and Cardiovascular Surgery after clinical and radiological evaluation. 

Gazi University Ethics Committee approved the study (approval date: 10.11.2014, decision 

number:509). Informed consent was not obtained from participants as the study design was 

retrospective. The research was conducted in accordance with the principles of the Declaration of 

Helsinki.  

2.2.Procedures 

TEVAR procedure was performed under general anesthesia in all cases with multidisciplinary approach 
by a team composed of interventional radiologist, cardiovascular surgeon and anesthesiologist. Under 

general anesthesia, vascular access was provided by femoral arteriotomy for delivery of the stent graft 

system over a stiff guide wire under fluoroscopy and 5000 IU heparin was given intravenously to the 
patient. The stent graft delivery system was positioned to cover the proximal part of the aortic lesion. 

The stent graft was released after the correct localization is obtained using the angiography images 

obtained via catheterization of brachial artery. Angiographic images were obtained to verify the 

localization of the stent graft, reevaluate the aortic lesion after treatment, control the patency of adjacent 
branches and check whether there was an endoleak. After the delivery system was removed, full 

expansion of the graft was achieved with a compliant balloon catheter if necessary. Arteriotomy access 

was closed with the proper surgical procedure. The average systolic blood pressure was kept in the range 
of 100 mmHg (70-120 mm Hg) for 24 hours. After the procedure, all cases were followed in intensive 
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care unit and were heparinized (5000 IU/hour, for 24 hours). Antiaggregant treatment was given to all 

patients starting immediately after procedure (clopidogrel 75 mg / day, acetylsalicylic acid 100 mg /day). 
Technical success was defined as successful delivery of stent graft on the predefined correct segment of 

the aorta.  

The angiography images of all cases during the procedure were evaluated. Computed tomography 
angiography examinations and clinical evaluation at 1, 6 and 12 months after the procedure were 

planned. For the planned follow up evaluations, serum creatinine, blood urea-nitrogen and estimated 

glomerular filtration rate values are obtained. The MSCT angiography examinations of the cases were 

performed with Light Speed VCT (GE Medical Systems, USA) and DSA examinations during the 
procedure were performed with Innova 3100 (GE Medical Systems, USA). Images were evaluated on 

"Advantage Windows Volume Share 2 (AW 4.4)" (GE Medical Systems) workstation.  

Follow up of TEVAR patients after discharge were planned as 1st month, 6th month, 1st year and annual 

visits for 5 years as a part of the routine clinical practice with physical examination and CTA.  

TEVARs within 24 hours of admission were defined as emergent intervention. Symptoms were defined 

as acute if the onset was within 24 hours of admission. Information regarding mortality [perioperative 
mortality (during the procedure), early mortality (from the end of the procedure to 29 days after the 

procedure), late mortality (within 30-90 days after the procedure)], post-procedure complications (acute 

renal failure, neurological dysfunction, stent graft thrombosis, infection, wound healing complications, 

as well as stent graft misplacement, migration, buckling, endoleak, loss of graft integrity) were obtained 
from patient files and follow up CT examination findings. MIP images were used to evaluate the 

relationship between stent graft and aortic branches, integrity, migration of the stent graft and endoleaks. 

Endoleaks were classified in this study in five types as Type 1 endoleak if occurred due to incomplete 
proximal seal; Type 2 if due to sac centripetal reperfusion via side branches with inverted flow; Type 3 

if it was a result of dislodgement of the various graft components, Type 4 if due to increased porosity of 

the graft material, and Type 5 was used for endoleaks that do not fit any other classification.9 Findings 

detected in MRP, MIP and virtual reconstruction images were confirmed with axial images in a single 
session by 2 radiologists. Secondary intervention was defined as required additional endovascular 

intervention required during follow up.15 

2.3.Data analysis 

Statistical analyses were done using IBM SPSS 20.0 (SPSS Inc., Chicago, IL, USA) package program. 

The Shapiro-Wilk test and histograms were used to determine whether the data were normally 

distributed. Numerical variables were expressed as mean and standard deviation (SD) if distributed 
normally; median and interquartile range (IQR) values if the distribution was not normal. Mortality and 

complication rates were given as numbers, frequencies and percentages. Comparative analysis between 

two groups were performed with Student t-test for normal distributing continuous variables or Mann-

Whitney U test for variables which are not distributed normally. Chi-square test and the Fisherôs Exact 
test were used for bivariate analysis of mortality and having at least one complication with the patientôs 

sex, symptom duration (acute and chronic), procedure type (elective and emergent), need for 

revascularization surgery, complications and diagnosis of descending aorta aneurysms, Stanford type-B 
dissections and traumatic transections. Odds Ratios (OR) with 95% confidence intervals (CI) were 

provided. The results were considered statistically significant when p< 0.05. 

3.RESULTS 

3.1.Sample characteristics 

In the 11-year study period, 58 patients comprised the sample; 11 (16.2%) patients were female, 57 

(83.8%) were male. The mean age of the sample was 60.1Ñ 13.4 years. 

In this period, 21 patients (36.2%) were presented with acute symptoms and 12 (20.7%) required 
emergent TEVAR intervention while the rest were treated electively. Indications of TEVAR are 

summarized in Table-1. Of the 10 secondary intervention cases, 4 were initially treated for Stanford 

Type-B dissections. Two of these patients had type 1A endoleak on the follow up CT examinations. One 
of these patients who was treated for type 1A endoleak required a third intervention for patent false 

lumen compression and narrowing of true lumen. Other 2 patients required re-intervention for patent 
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false lumen compression and narrowing of true lumen. Two patients who were initially treated for 

descending aorta aneurysm required re-intervention in the follow up due to type 1B endoleak in one 
case and increase in aneurysm diameter without evident endoleak in other case. Last case was initially 

treated for PAU and associated descending aorta aneurysm and needed reintervention for increase in 

aneurysm diameter without evident endoleak. 

 

Table 1. Indications of thoracic endovascular aortic repair procedures 

Indications n %  

Aneurysms 

  Intact descending aorta 

  Intact ascending aorta 

  Ruptured 

 

22 

1 

3 

 

37.9 

1.7 

5.2 

Dissections 

  Stanford type-B 

  Stanford type-A 

 

18 

2 

 

31.0 

3.4 

Traumatic lesions 

  Transections 

  Focal traumatic dissection 

 

7 

1 

 

12.1 

1.7 

Penetrating atherosclerotic ulcers 3 5.2 

Aorto-esophageal fistulae 1 1.7 

Total (N) 58 100.0 

Indications for secondary intervention 

Patent false lumen compression 4 40.0 

Endoleak 3 30.0 

Increase in aneurysm diameter 2 20.0 

Hemotoma around treated aneurysm 1 10.0 

Total (N) 10 100.0 

 

Eleven patients (19.0%) required revascularization or surgical debranching before TEVAR while one 

patient with the diagnosis of Stanford type-B dissection underwent left carotico-subclavian by-pass 
surgery after TEVAR due to requirement of occlusion of left subclavian artery secondary to retrograde 

aneurysmal filling after implantation of the stent graft during the procedure. Before TEVAR treatment, 

8 patients required left carotico-subclavian bypass and 3 patients required aortic surgical debranching. 
Of these 11 patients that needed operation (19.0% of the total sample), the diagnosis were aortic 

transections in 5 patients, Stanford type-B dissections in 4 patients, traumatic pseudoaneurysm in one 

patient and fistula between descending aorta and esophagus in one patient. 

3.2.Outcomes of TEVAR 

Outcomes of TEVAR are summarized in Table-2. 

3.2.1.Technical success 

Technical success of primary and secondary TEVAR treatments was respectively as 98.3% (57/58) and 
100% (10/10). During one procedure of a patient presenting with acute symptoms and ruptured 

descending aorta aneurysm, iliac vein was ruptured while performing femoral arteriotomy which 

resulted in perioperative mortality.  
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Table 2. Outcomes of thoracic endovascular aortic repair procedures (N=58) 

 Overall 

(N=58) 

DAA  

(N=22) 

SBD 

(N=18) 

TT  

(N=7) 

RAA  

(N=3) 

Outcome variables N %  n %  n %  N %  n %  

Mortality 

 Perioperative mortality 

 Early mortality 

 Late mortality 

 Total mortality 

 

2 

3 

1 

6 

 

3.4 

5.2 

1.7 

10.3 

 

0 

1 

0 

1 

 

0 

4.5 

0 

4.5 

 

0 

1 

1 

2 

 

0 

5.6 

5.6 

11.1 

 

0 

1 

0 

1 

 

0 

14.3 

0 

14.3 

 

1 

0 

0 

1 

 

33.3 

0 

0 

33.3 

Complications 

 Having any complication 

 Endoleak (Type 1A) 

 Stroke 

 Wound healing complications 

 Acute renal failure 

 Hospital infection 

 Thrombus 

 Myocardium infarct  

 Femoral artery dissection 

 Aortic rupture 

 Endoleak (Type 1B) 

 Paraplegia 

 Migration 

 Loss of graft integrity 

 Buckling 

 

17 

6 

4 

4 

2 

2 

2 

2 

1 

1 

1 

0 

0 

0 

0 

 

29.3 

10.3 

6.9 

6.9 

3.4 

3.4 

3.4 

3.4 

1.7 

1.7 

1.7 

0 

0 

0 

0 

 

8 

4 

1 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

 

36.4 

18.1 

4.5 

4.5 

0 

0 

4.5 

4.5 

0 

0 

4.5 

0 

0 

0 

0 

 

3 

1 

1 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

 

16.7 

5.6 

5.6 

5.6 

5.6 

0 

0 

5.6 

0 

0 

0 

0 

0 

0 

0 

 

2 

0 

2 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

 

28.6 

0 

28.6 

0 

14.3 

14.3 

14.3 

0 

0 

0 

0 

0 

0 

0 

0 

 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DAA:  Descending aorta aneurysms SBD: Stanford type-B dissection 

TT: Traumatic transections  RAA: Ruptured descending aortic aneurysm 

SAD: Stanford type-A dissection  2o: Secondary interventions 

 

3.2.2.Mortality  

Perioperative mortality rate was 3.4% (2 cases). First case was described as technical failure and the 
second mortality resulted from aortic rupture during TEVAR for Stanford type B dissection after 

surgical debranching. Early mortality rate was 5.2% (3 cases). Myocardial infarction during 

hospitalization resulted in early mortality in two other cases treated for Stanford type B dissection and 

intact descending aorta aneurysm. Third early mortality case, treated for traumatic transection, was 
resulted from ischemic stroke during hospitalization. When perioperative and early mortality are 

considered together, 1-month mortality rate was 8.6%. Late mortality rate (1-3 months) was 1.7% (1 

case). The case treated with TEVAR for Stanford Type B dissection revealed persistent increase of false 
lumen diameter on follow up CT and referred to open surgery and during hospitalization after surgery, 

patient presented ischemic stroke which resulted in mortality in second month after TEVAR. In terms 
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of 11 patients who needed bypass and debranching surgery, mortality was seen in 2 (18.2%) patients 

(both with aortic dissections). One had early one had late mortality. 

3.2.3.Complications 

Seventeen (29.3%) cases had at least one complication related to TEVAR. The most common 

complication was endoleak in 7 (12.1%) patients; including 6 (10.3%) type 1A and 1 (1.7%) type 1B 
endoleak. These endoleak were managed as follows: Five patients with type 1A endoleaks and stable 

CTA findings did not require additional intervention during follow up periods. Two patients with type 

1A and type 1b endoleaks required secondary intervention with TEVAR. The highest complication rate 

was observed in patients treated for descending aortic aneurisms whereas the highest mortality rates 
were seen in patients treated for ruptured aortic aneurysms. In terms of 11 patients who needed bypass 

and debranching surgery having at least one complication rate was 27.3% (in three patients). These 

complications were endoleak, acute renal failure and hospital infection. 

Bivariate analysis of mortality and having at least one complication with the patient and procedure-

related variables are given in Table-3. Having acute symptoms and complications of stroke and acute 

renal failure were associated with mortality (p = 0.020, 0.049 and 0.009 respectively) significantly. 

 

Table 3. Factors associated with mortality and complications 

 

Factors 

Mortality  Having any complication 

OR 95% CI P OR 95% CI P 

Female 2.75 0.43-17.61 0.274 1.04 0.24-4.61 0.615 

Acute symptom 11.25 1.21-104.24 0.020 1.92 0.60-6.09 0.268 

Emergent procedure 4.78 0.83-27.61 0.096 1.27 0.33-4.95 0.733 

Revascularization surgery 2.39 0.38-15.10 0.318 2.43 0.63-9.43 0,173 

DAA 0.30 0.03-2.71 0.392 1.71 0.54-5.42 0.532 

SBD 1.13 0.19-6.78 1.000 0.37 0.09-1.50 0.217 

TT 1.28 0.13-12.70 1.000 2.85 0.62-13.05 0.216 

Endoleak 0.89 0.81-0.97 0.507    

Stroke 12.5 1.37-113.81 0.049    

Acute renal failure 14.0 5.44-35.99 0.009    

DAA:  Descending aorta aneurysms SBD: Stanford type-B dissection TT: Traumatic transections 

 

Neither mortality nor having at least one complication was associated with age (mean age in patients 
with mortality was 58.17Ñ17.62, surviving patients was 60.27Ñ13.08, p = 0.720; mean age in patients 

with at least one complication was 59.0Ñ15.35, patients with no complications was 60.49Ñ12.75, p = 

0.705). 

4.DISCUSSION 

This study reported the outcomes of TEVAR treatment from a tertiary medical center from Turkey over 

ten years. Mortality occurred more frequently in patients who underwent TEVAR due to ruptured 

aneurysms than patients treated with TEVAR secondary to intact descending aortic aneurysms, 
traumatic transections and Stanford Type B dissections. Having acute symptoms, stroke and acute renal 

failure after the treatment were associated with mortality. 

In the literature, mortality rates after TEVAR differ according to the aortic pathology. Our results 
showed that for the treatment of various pathologies, overall mortality was 10.3% in the first 3 months 

and 8.6% in the first month. Few studies addressed the mortality in various aortic pathologies. In a 

comprehensive study on TEVAR outcomes of more than 11000 patients with intact and ruptured 
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aneurysms, dissections and traumas; perioperative mortality rate was 7.4%.10 In a recent single center 

study from Germany, Fiorucci et al11 reported outcomes of 208 patients with various etiologies including 
dissections, thoracic aneurysms, PAUs, intramural hematomas and traumatic ruptures treated with 

TEVAR over 8 years in which in-hospital mortality was 7.7% similar to our study.  

When mortality rates are compared with the literature on TEVAR for different etiologies for intact 
descending aortic aneurysms our mortality findings are similar to recent reports from US which reported 

30-day mortality as 5.3% (4), 5.2% (10), 4.2%12, from Sweden as 4.1%5 and 90-days mortality as 8.2%.5 

Long term follow up reveals higher mortality as shown by a comprehensive study on intact descending 

thoracic aorta aneurysm patients including 2470 cases treated with TEVAR.6 Our study included only 3 
ruptured descending aortic aneurysms with one perioperative mortality. It is difficult to compare with 

other studies as we have limited number of cases whereas our perioperative mortality rate of ruptured 

aneurysms seems higher than the previous reports between 18.9-24.0%.3,10,13 For Stanford Type-B 
dissections 1-month mortality was 5.6%, 3-month mortality rate was 11.1% which are similar with 

literature reported respectively as 9.1%10 and 8%.14 

Having acute symptoms, stroke and renal failure after TEVAR were associated with higher mortality in 
our study. A study which included only symptomatic aneurysms treated with TEVAR reported much 

higher 12.7% in hospital mortality that is similar to our findings.8 However, Fiorucci et al11 reported that 

perioperative mortality was not different between symptomatic and asymptomatic patients undergoing 

TEVAR. Stroke has shown to be associated with higher mortality8 similar to our findings. Increasing 
age was not found to be associated with higher mortality in our study as opposed to the previous reports 

on TEVAR outcomes,8 however our sample was relatively younger when compared to other studies. 

Mortality rates and complication rates were more frequent in women, however there was no statistically 
significant difference between genders in our report. There are conflicting reports on gender and 

mortality. Some studies showed higher mortality in women16 whereas some showed no difference 

between genders.17  

Our technical success was high and compatible to previous studies from different countries.4,15 The rate 
of having at least one complication related to TEVAR was 29.3% in our study. Complication rate was 

16% in Fiorucci et al.ôs study which is much lower than our study.11 This may be explained by different 

baseline chronic diseases between study samples.  

Our endoleak rate was 12.1% which was the most common complication in our study. Although five 

types of endoleaks have been defined9,18 we have encountered only type 1 endoleaks which is the most 

prevelant type according to the literature.9 Previous studies report endoleaks after TEVAR between 6 to 
34%.9,11,14-16,18 It should be noted that endoleak rate can change with the type of imaging modality used 

for endoleak detection. At 60 months, the highest detection rate (91%) was observed using a combined 

approach of DUS, CTA, and MRI.19 However, most of the centers similar to our center, adopt the use 

of CTA with delayed images as the ñgold standardò as it is the most cost-effective single modality for 
endoleak detection. We have performed CTA and found a relatively low rate of endoleak as our follow 

up duration was much lower. 

Managements of endoleak require customized and relevant approach which may change from a 
conservative observational approach to complex interventional radiology techniques,20 research shows 

that new stent grafts may limit the incidence of endoleaks if correctly chosen for the specific patient.20 

The endoleaks in this study were managed mostly by observational follow up as the CTA findings were 
stable in the four follow up visits during the first year. Acute renal failure was observed in 3.4% in our 

sample and was consistent with previous reports.11 In our sample, the rate of stroke observed during the 

follow-up is 6.9%. Complications such as paraplegia,21 retrograde dissection, stent graft migration, loss 

of graft integrity22 and post implantation syndrome23 reported in the literature after TEVAR were not 
observed in our sample. Our results showed that the technical success, morbidity and mortality of 

TEVAR procedures are mostly similar with the literature.  

In our study one fifth of the patients were applied a bypass or debranching surgery. The mortality rate 
in these patients was much higher than the overall sample. A study by Fanelli et al24 evaluated the 

consequences of intentional left subclavian artery occlusion in 37 patients with Stanford type-B 

dissection and thoracic aneurisms with short proximal neck. In this study no immediate complications 
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occurred and while 4-year follow up, complications such as perfusion related symptoms of left arm, 

visual impairment, and endoleak had observed.24 Mortality was reported as 16.2% similar to our results 
(18.2%). During the follow-up, a Type 2 endoleak originating from retrograde blood flow in the 

excluded LSA via subclavian steal phenomenon was observed in 10 of the 37 patients (27.0%) while in 

our study the endoleak rate in patients with intentional left subclavian artery occlusion was 12.5% (1/8 
patients). However, the mean follow up duration was 4 years in the study by Fanelli et al much higher 

than the one year follow up in our study.24  

Our study has some limitations. Firstly, the patients and data comprised the sample in the study was 

obtained from a single tertiary medical center, therefore may hinder the generalizability. In addition, 
low number of cases in some aortic pathology types like PAUs and ruptured aneurysms restricts 

assumptions about mortality and complication rates. We also think that long term follow up for 

morphological changes in aorta after TEVAR treatment is important. In a unique study, the authors 
followed the patients treated with TEVAR for aortic dissections for 3 years aiming to assess aortic 

remodeling.25 This study reported that aortic remodeling consisting of false lumen thrombosis and 

shrinkage was more prominent in acute than in chronic dissections, especially within the first 18 months. 
As higher survival has been reported in the patients who achieved aortic remodeling. We think 

prospective long term follow up studies exploring the morphological changes that occur in the stented 

segment and in the adjacent aorta in the long term follow up examinations is important for future studies. 

In conclusion, in various thoracic aortic pathologies, TEVAR is applied with high technical success 
although mortality and complications have been reported in the first year follow up. Patients presenting 

with acute symptoms, and who developed stroke and acute renal failure after the procedure should be 

carefully followed up as these factors were found to be associated with mortality. 
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¥zet 

AMA¢: Rat tibia kaynama gecikmesi modelinde, kērēk dinamizasyon iĸlemine eklenen kērēk u­ tazeleme 

veya ESWTônin sonu­larēnē karĸēlaĸtērmayē ama­ladēk. GERE¢ VE Y¥NTEM: 30 diĸi Sprague-Dawley 

cinsi rat ¿­ gruba ayrēldē. T¿m ratlarda saĵ tibia transvers diyafizyal kērēk oluĸturuldu. Gecikmiĸ kērēk 

kaynamasē modeli ama­lē intramed¿ller tespit sonrasē kērēk hat prolen spacer ile distrakte edildi. 6. 
Haftanēn sonun t¿m gruplardaki prolen spacer ­ēkartēldē ve kērēk hat dinamize edildi. Kontrol grubunda 

(Grup D) sadece dinamizasyon uygulandē. Kērēk u­ tazeleme grubunda (Grup F) dinamizasyon sērasēnda 

kērēk u­larē tazelendirildi. ESWT grubunda dinamizasyonun 24. Saatinde 15 kV 500 ĸok dalgasē 
uygulandē. 12. haftanēn sonunda sakrifikasyonun ardēndan t¿m saĵ tibialar radyolojik ve histopatolojik 

incelemeye alēndē. BULGULAR: Radyolojik ve histopatolojik kaynama skorlarē Grup F ve Grup Eôde 

kontrol grubuna gºre anlamlē derecede y¿ksekti (P=0.001). Grup F ve Grup E arasēnda radyolojik 
kaynama skoru a­ēsēndan anlamlē farklēlēk yoktu (P=0.254). Grup Eôde histopatolojik skorlama Grup 

Fôye gºre anlamlē derecede y¿ksekti (P=0.001). SONU¢: Rat tibia gecikmiĸ kaynama modelinde 

dinamizasyona, kērēk u­ tazeleme veya ESWT eklenmesi sadece dinamizasyon uygulanan gruba gºre 

daha iyi radyolojik ve histopatolojik sonu­lar elde etmemizi saĵlamēĸtēr. Klinik karĸēlaĸtērmalē bir 

­alēĸma literat¿r a­ēsēndan katkē saĵlayacaktēr. 

Anahtar Kelimeler: Kērēk Ķyileĸmesi; Tibia Kērēklarē; Ķntramed¿ller; Kērēk Sabitlenmesi 

 

Effēcacy of Fracture-End Regeneratēon Or Extracorporeal Shock Wave Therapy Added to 

Dynamēzatēon in Delayed Tēbēal Unēon 

 

Abstract 

OBJECTĶVE: The purpose of the present study was to compare the results of fracture regeneration or 

ESWT added to the fracture dynamization procedure in the rat tibia delayed union model. MATERIALS 

AND METHODS: A total of 30 female Sprague-Dawley Rats were divided into three groups. Right tibia 
transverse diaphyseal fractures were created in all rats. After the intramedullary fixation for delayed 

fracture union model, the fracture line was distracted with a prolene spacer, which was removed in all 

groups at the end of the 6th week, and the fracture line was dynamized. Only dynamization was applied 
to the Control Group (Group D). The fracture ends were regenerated during dynamization in the 

fracture-end regeneration group (Group F). In the Extracorporeal Shock Wave Therapy (ESWT) group, 

15 kV 500 shock waves were applied at the 24th hour of dynamization. After the sacrification at the end 
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of the 12th week, all right tibiae were taken for radiological and histopathological examinations. 

RESULTS: Radiological and histopathological union scores were found to be significantly higher in 
Group F and Group E than in the Control Group (P=0.001). No significant differences were detected 

between Group F and Group E in terms of radiological union scores (P=0.254). Histopathological 

scoring was significantly higher in Group E than in Group F (P=0.001). CONCLUSION: The addition 
of fracture-end regeneration or ESWT to dynamization in the rat tibia delayed union model allowed us 

to obtain better radiological and histopathological results when compared to the dynamization group 

alone. A clinical comparative study will contribute to the literature. 

Keywords: Fracture Healing; Tibial Fractures; Intramedullary; Fracture Fixation 

 

1. GĶRĶķ 

Tibia cisim kērēklarē yaygēn gºr¿len her yaĸtan kiĸinin etkilendiĵi kērēklardēr. Uzun kemik kērēklarēnēn 
yaklaĸēk ¿­te birini oluĸturur ve bu grupta en sēk gºr¿len kērēktēr1. Sēklēkla y¿ksek enerjili travma ile 

birliktelik gºstermekte olduĵundan gecikmiĸ kaynama ve kaynamama gibi kliniklerle karĸēmēza 

gelebilmektedir2. Ayrēca uzun kemik kērēklarē i­erisinde %2,5 kombine prevalansla en sēk kaynama 

yokluĵu gºr¿len kemiktir3. 

Kērēk kaynamasēnēn gecikmesi veya kaynamama hastalarda kronik aĵrē, kalēcē eklem sertliĵi, 

hareketsizliĵe baĵlē kilo verememe gibi yaĸam kalitesini negatif etkileyen fonksiyonel ve psikososyal 

bir­ok sorun meydana getirmektedir4. Bunun yanēsēra ­oklu ameliyatlar ve uzun hastane yatēĸ s¿releri 
de y¿ksek ek maliyetler doĵurmaktadēr5. Gecikmiĸ kaynama ve kaynama yokluĵu olan hastalarda 

dinamizasyon, kērēk u­ tazeleme ve fiksasyon, greftleme ve fiksasyon gibi bir­ok cerrahi tekniĵin 

kullanēmēnēn yanēsēra elektrik stim¿lasyon, d¿ĸ¿k intensiteli ultrason ve ekstrakorporeal ĸok dalga 

tedavisi (ESWT) gibi alternatif yºntemlerde kullanēlmaktadēr6-9. 

Ekstrakorporeal ĸok dalgalarē ilk olarak 1984 yēlēnda ¿riner sistem taĸlarēnēn litoripsi ile tedavisinde 

kullanēlmaya baĸlanmēĸtēr10. Sonraki yēllarda omuzda kalsifik tendinit, plantar fasit, femoral baĸēn 

avask¿ler nekrozu, kaynama gecikmesi ve kaynama yokluĵu tedavisi gibi geniĸ bir yelpazede ortopedik 
hastalēĵēn tedavisinde kullanēlmaya baĸlandē11,12. ESWT hedef dokuda mikrodolaĸēmē ve inflamasyonu 

arttēr, aktive olmuĸ inflamasyon hipervaskuler etki ile h¿cre b¿y¿mesini ve proliferasyonunu stim¿le 

eder13. Ek olarak mezenkimal kºk h¿cre migrasyonu ve farklēlaĸmasē, anjiogenezin desteklenmesi ile 
kemik k¿tlesini ve dayanēklēlēĵēnēn artmasēna yardēm eder. Gecikmiĸ kaynama veya kaynamama 

olgularēnda t¿m bu mekanizmalar ile kērēk hattēna kaynama lehine iyileĸtirici etkisi mevcuttur14. 

Biz bu ­alēĸmamēzda tibia diafizer gecikmiĸ kaynama modeli oluĸturduĵumuz ratlarda, dinamizasyona 

eklenen cerrahi kērēk u­ tazeleme veya ESWT yºntemlerinin karĸēlaĸtērēlmasēnē ama­ladēk. 

2. GERE¢ ve Y¥NTEM 

2.1. ¢alēĸma tasarēmē  

¢alēĸma, Trakya ¦niversitesi Tēp Fak¿ltesi Etik Kurulu Deney Hayvanlarē ve Araĸtērma 
Laboratuvarē'ndan izin alēnarak ger­ekleĸtirilmiĸtir (Onay tarih ve numarasē: 2013.05.01). Kurumumuz 

Deney Hayvanlarē ve Araĸtērma Laboratuvarē'ndan toplam 30 adet diĸi Sprague-Dawley sē­anē (3-4 

aylēk, ortalama aĵērlēĵē 250 gram) elde edildi. Hayvanlar deney laboratuarēnda standart rat yemi ile ad 

libitum olarak beslendi. T¿m hayvanlara iki aĸamalē cerrahi protokol uygulandē. 

2.2. 1. Cerrahi Ķĸlem: 

T¿m cerrahi iĸlemler tek cerrah (M.K.) tarafēndan yapēlmēĸtēr. T¿m sē­anlara ilk ameliyatta 
intraperitoneal 50 mg/kg Ketamin HCL (Ketalar, Pfizer, ABD) enjeksiyonu ile anestezi uygulandē. 

Gerekli baticon boyama ve ºrt¿lmesinden sonra anterior orta hat insizyonu ile tibiaya ulaĸēldē. Mini 

kesici motor (Small Battery drive 2, DePuy Synthes) yardēmēyla tibial orta ĸaftlarda transvers bir kērēk 

oluĸturuldu. Fibula elle b¿k¿lerek kērēldē ve intramed¿ller Kirschner teli (K-wire-0,8mm-TST Medical, 
Ķstanbul, T¿rkiye) ile sabitlendi. Kērēk hattēn periostu sēyrēldē ve 2 mm distraksiyon i­in propilen spacer 

yerleĸtirildi15. Ķrrigasyon sonrasē katlar anatomik plana uygun olarak kapatēldē. Sē­anlara herhangi bir 

hareket kēsētlamasē uygulanmadē. Ķlk ameliyat basamaklarē ķekil 1'de gºsterilmiĸtir. Ķlk ameliyattan 
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sonra sē­anlar altē hafta boyunca takip edildi. ķekil 2, ilk ameliyattan sonraki ve altē haftadaki 

radyografileri gºstermektedir. 

 

 

ķekil 1: A) Standard, transvers tibia shaft kērēĵē; B) K-teli tespitinde distrakte kērēk u­larē C) Kērēk 

u­larē arasēnda yerleĸtirilen propylen spacer 

 

 

ķekil 2: A) 1. cerrahi sonrasē gruplarēn herhangi birinden bir ratta tibianēn yandan gºr¿n¿m¿, 
distrakte kērēk u­larē gºr¿l¿yor; B) 1. ameliyattan 6 hafta sonra herhangi bir gruptan bir sē­anda 

tibianēn yandan gºr¿n¿m¿, gecikmiĸ kaynama oluĸumu gºr¿lebilir 

 

2.3. 2. Cerrahi Ķĸlem 

Aynē anestezi adēmlarēnēn ardēndan 6. haftanēn sonunda ikinci iĸleme baĸlandē. Eski kesi alanēndan 

girilerek distrakte bºlgeye ulaĸēldē. Mevcut propilen ara par­asē ­ēkarēldē. Hayvanlar rastgele 10'arlē 

gruplara ayrēldē. Grup 1'in (Dinamizasyon) Kontrol Grubu olmasē i­in, distraksiyon hattē, ek iĸlemler 

yapēlmadan kērēk u­larē temas edecek ĸekilde kapatēldē. Grup 2'de (Dinamizasyon-kērēk-u­ 
rejenerasyonu) distraksiyon hattē kērēk u­larēnē yenilemek i­in minik¿ret yardēmē ile kanama saĵlandē 

daha sonra kērēk u­lar birbirine temas edecek ĸekilde kapatēlmēĸtēr. Grup 3'te (Dinamizasyon-ESWT) 

herhangi bir ek iĸlem yapēlmadan kērēk u­lara temas edecek ĸekilde distraksiyon hattē kapatēlmēĸ ve 24. 
saatte floroskopik kontrol altēnda ve anestezi altēnda 50 mg/kg Ketalar HCL (Ketalar, Pfizer, ABD) 

ESWT (Stonelith V5 ESWL cihazē-PCK, Ankara, T¿rkiye) 15 kV g¿c¿nde 500 ĸok dalgasē 

uygulanmēĸtēr16. Sē­anlara herhangi bir hareket kēsētlamasē uygulanmadē. Grup 2'de ikinci ameliyattan 

sonra bir sē­an bilinmeyen bir nedenle ºld¿ ve ­alēĸma dēĸē bērakēldē. 
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2.4. Radyolojik deĵerlendirme 

 12. haftanēn sonunda sakrifikasyon iĸlemlerinin ardēndan radyografik incelemeler yapēldē. 
Radyografiler, ­alēĸma gruplarēndan habersiz bir radyolog tarafēndan Lane-Sandhu Radyolojik 

Skorlama'ya gºre deĵerlendirildi17. ķekil 3, her ¿­ grubun tibia ºrneklerinin radyografilerini 

gºstermektedir. 

 

 

ķekil 3: 2. ameliyattan 6 hafta sonra ratlardan alēnan tibia ºrneĵi rºntgenleri, A: Grup I, B: Grup II, 

C: Grup III 

 

2.5. Histopatolojik deĵerlendirme 

Sē­anlarēn t¿m tibialarē sakrifikasyon ve radyolojik incelemelerden sonra her ¿­ grupta da cerrahi olarak 
diseke edildi ve ­evre kas dokularēndan ayrēldē. Hem proksimal hem de distal dezartik¿lasyon yapēldē. 

Tibia ºrnekleri ­ēkarēldē ve fiksatif materyal, %15'lik bir formik asit sol¿syonunda dekalsifiye edildi. 

Hematoksilen ve Eozin (H&E) boyamasēndan sonra ­alēĸma gruplarēndan habersiz bir histoloji uzmanē 

tarafēndan 6 Õm kalēnlēĵēnda kesitler hazērlandē ve Allen ve arkadaĸlarēnēn skorlama sistemine gºre X10 

b¿y¿tmeli ēĸēk mikroskobu altēnda deĵerlendirildi18. 

2.6. Ķstatistiksel deĵerlendirme 

Gruplar arasēnda histolojik ve radyolojik skorlarē karĸēlaĸtērmak i­in Kruskal-Wallis Testi kullanēldē. 
¢oklu karĸēlaĸtērmalar i­in Bonferroni D¿zeltmeli Mann-Whitney U Testi kullanēldē. Verilerin 

deĵerlendirilmesi "Microsoft Excel" ve "SPSS 20.0" (SPSS Inc., Chicago, IL, ABD) programlarē 

kullanēlarak yapēlmēĸtēr. Anlamlēlēk d¿zeyi p<0.05 olarak kabul edildi. 

3.BULGULAR  

Radyolojik skorlama sistemine gºre, Grup 2 ve Grup 3'te kemik oluĸum skorlarē, Kontrol Grubu olan 

Grup 1'e gºre anlamlē derecede y¿ksekti (p=0,002). Grup 2 ve Grup 3 arasēnda anlamlē fark saptanmadē. 

Grup 2 ve Grup 3'te Radyolojik kaynama skorlarē Grup 1'e gºre anlamlē derecede y¿ksekti, Grup 2 ve 
Grup 3 arasēnda anlamlē fark saptanmadē. Radyolojik kemik remodelling skorlarē Grup 2 ve Grup 3ôte 

Grup 1ôe gºre anlamlē daha y¿ksekti, Grup 2 ve Grup 3 arasēnda anlamlē fark yoktu. Grup 1 ile Grup 3 

arasēnda toplam radyolojik skorlarda istatistiksel olarak anlamlē farklar olmasēna raĵmen, Grup 2 ve 
Grup 3 arasēnda anlamlē fark bulunmadē. Tablo 1, her ¿­ grupta da radyolojik inceleme sonu­larēnē 

gºstermektedir. 
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Table 1. T¿m gruplarēn radyolojik skorlama sonu­larē17 

Meanᴜ SD 

(min-max) 

Grup 1 

(n=10) 

Grup 2 

(n=9) 

Grup 3 

(n=10) 
p  

Kemik oluĸum skoru 
0.60ᴜ 1.07 

(0-3) 

2.11ᴜ 1.05 

(0-4) 

2.70ᴜ 0.95 

(1-4) 
0.002 

Kaynama skoru 
0.60ᴜ 0.97 

(0-2) 

2.0ᴜ 1.0 

(0-4) 

2.40ᴜ 0.84 

(2-4) 
0.002 

Remodeling skoru 
0.40ᴜ 0.83 

(0-2) 

1.56ᴜ 1.33 

(0-4) 

2.20ᴜ 1.13 

(0-4) 
0.006 

Toplam radyolojik skor  
1.60ᴜ 2.75 

(0-7) 

5.67ᴜ 3.16 

(0-12) 

7.30ᴜ 2.75 

(3-12) 
0.002 

    SD: Standard deviation  

    Level of statistical significance was regarded as p<0.050 

 

Histopatolojik deĵerlendirmeler, Allen ve ark.'nēn skorlama Sistemine gºre yapēldē. Ķstatistiksel 
analizde, Grup 2 ve Grup 3ôte histopatolojik skorlar Grup 1ôe gºre anlamlē daha y¿ksek, Grup 3ôte ise 

Grup 2ôden anlamlē daha y¿ksek saptandē. Tablo 2, her ¿­ grubun histopatolojik incelemelerinin 

sonu­larēnē gºstermektedir. 

 

Table 2. T¿m gruplarēn histoplatolojik skorlama sonu­larē 18 

MeanÑSD 

(min-max) 

Grup 1 

(n=10) 

Grup 2 

(n=9) 

Grup 3 

(n=10) 
p 

Histopatolojik skor  
0.80Ñ0.63 

(0-2) 

1.56Ñ0.88 

(0-3) 

2.70Ñ1.16 

(1-4) 
0.002 

    SD: Standard deviation 

    Level of statistical significance was regarded as p<0.050 

 

 4.TARTIķMA 

Gecikmiĸ kaynama ve kaynama yokluĵunda son zamanlarda minimal invaziv giriĸimler agresif cerrahi 

yºntemlerden daha sēk tercih edilmektedir19. Ķntramed¿ller tespit uygulanan uzun kemik kērēklarē sonrasē 

geliĸen gecikmiĸ kaynama ve kaynama yokluĵunda dinamizasyon etkinliĵi kanētlanmēĸ bir yºntemdir20. 
Fakat klinik uygulamada her hasta i­in erken dinamizasyon endikasyonu olmadēĵē i­in biz kendi 

­alēĸmamēzda klinikte karĸēlaĸtēĵēmēz hasta modeline uyarlamak ama­lē endikasyonu gerektirebilecek 

gecikmiĸ kērēk modeli oluĸturduk ve t¿m gruplarda kērēk ve distraksiyon sonrasē 6. Haftanēn sonunda 
dinamizasyon uyguladēk. Dinamizasyona aynē seans kērēk u­ tazeleme uyguladēĵēmēz Grup 2 ve 

dinamizasyonun 24. Saatinde ESWT uyguladēĵēmēz Grup 3 de de sadece dinamizasyon uygulanan Grup 

1ôye gºre anlamlē y¿ksek radyolojik ve histopatolojik kaynama skorlarē elde ettik. 

Kērēk u­ tazeleme biyolojik uyaran olarak etki gºstererek gecikmiĸ kaynama veya kaynama yokluĵu 
olan hastalarda uygulanan etkili yºntemlerden biridir21. Hoon ve ark. 16 ­ocuk hastanēn lateral kondil 

nonunionuna yºnelik uyguladēklarē kērēk u­ tazeleme ve fiksasyon cerrahisi sonucunda ortalama 45,4 

aylēk takip s¿resinde t¿m hastalarda baĸarēlē sonu­ elde etmiĸlerdir22. Mukhopadhaya ve ark. 31 
semptomatik gecikmiĸ kaynama veya kaynama yokluĵu olan hastanēn 23ô¿nde kērēk u­ tazeleme-

otogreftleme ve fiksasyon yaparken 8ôinde sadece kērēk u­ tazeleme ve fiksasyon uygulamēĸlar 3. Ayēn 

sonunda t¿m hastalarda kaynama elde etmiĸlerdir23. Bizde ­alēĸmamēzda dinamizasyona kērēk u­ 
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tazelemeyi ekleyerek sadece dinamizasyon yapēlan kontrol grubuna gºre anlamlē y¿ksek kaynama 

oranlarē bulduk. 

ESWT bir diĵer kaynama yokluĵu tedavi metodu olup, bir­ok deneysel ­alēĸma ESWT'nin kemik 

iyileĸmesi ve kēkērdak rejenerasyonu ¿zerinde olumlu etkileri olduĵunu gºstermektedir24. Chen ve ark. 

segmental femur defekti olan sē­anlarda tek ESWT'den (0,16 mJ / mm2, 1 Hz, 500 impuls) sonra artan 
TGF-Ç1 ve VEGF ekspresyonu gºstermiĸlerdir25. Yazarlar, bulgularēna gºre, kemik-kēkērdak 

kavĸaĵēnda mezoblast birikiminin, ESWT kullanēmēyla arttērēlabileceĵi ve bunun kemik iyileĸmesinde 

kritik bir adēm olduĵunu belirtmektedir. Willems ve ark. ESWT sonrasē kaynama gecikmesi olanlarda 

%86, kaynamamalarda %73, ameliyat sonrasē kaynamamalarda ortalama %81 ile ESWT'nin ge­ 
kaynama ve kaynamamalarda etkili ve g¿venli bir tedavi olduĵunu bildirmiĸtir26. Bu ­alēĸmada sadece 

dinamizasyon uygulanan kontrol grubuna gºre dinamizasyona 24. saatte ESWT ekleyerek anlamlē 

derecede baĸarēlē radyolojik ve histopatolojik sonu­lar elde ettik. 

¢alēĸmamēzēn bazē kēsētlēlēklarē vardēr. Deneysel ­alēĸmamēzda kullandēĵēmēz rat tibiasē insan anatomisi 

ile birebir uyum gºstermemektedir. Elde edilen sonu­larē klinik a­ēdan yorumlama i­in yetersiz 

kalmaktadēr. Ayrēca ­alēĸmamēzda radyolojik ve histopatolojik deĵerlendirme yapēlmēĸ fakat kaynama 
doku kalitesinin mikro-tomografi ile ve biyomekanik deĵerlendirmesi yapēlmamēĸtēr. Klinik 

karĸēlaĸtērmalē bir ­alēĸma literat¿r a­ēsēndan katkē saĵlayacaktēr. 

5.SONU¢ 

Sonu­ olarak, tek baĸēna dinamizasyon gecikmiĸ kaynama veya kaynama yokluklarēnda etkin bir tedavi 
yºntemi olmakla birlikte yaptēĵēmēz deneysel ­alēĸmada dinamizasyonun kērēk u­ tazeleme veya ESWT 

ile birlikte uygulanmasēyla daha iyi kaynama sonu­larē elde edilmiĸtir. Ayrēca ESWT eklenen grupta, 

kērēk u­ tazeleme eklenen gruba gºre daha baĸarēlē kaynama elde edilmiĸtir. 
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¥zet 

Giriĸ: Rubella virus kēzamēk­ēk hastalēĵēnēn ve konjenital rubella sendromunun etkenidir. Virus, 

konjenital malformasyonlara neden olmasēndan dolayē duyarlē gebeler i­in tehlikeli bir durum arz 

etmektedir. Bu ­alēĸmada Kastamonu ilinde doĵurganlēk ­aĵēndaki kadēnlarda kēzamēk­ēk 
seroprevalansēnēn retrospektif olarak ortaya konulmasē ama­lanmēĸtēr. Yºntem: Ocak 2018-Ocak 2022 

tarihleri arasēnda Kastamonu Eĵitim ve Araĸtērma Hastanesine baĸvuran 5846 hastanēn anti-rubella 

IgM, 2612 hastanēn anti-rubella IgG antikor deĵerleri incelenmiĸtir. Hastalar 15-25, 26-35 ve 36-49 
olmak ¿zere ¿­ yaĸ grubuna ayrēlmēĸtēr. Anti-rubella IgG ve anti-rubella IgM testleri Abbott Architect 

i2000SR cihazēnda kemiluminesans mikropartik¿l immun assay yºntemi ile ­alēĸēlmēĸ ve sonu­lar ¿retici 

firmanēn ºnerileri doĵrultusunda deĵerlendirilmiĸtir. Bulgular: Anti-rubella IgM ve anti-rubella IgG 

pozitifliĵi sērasēyla %0,2 (n=12/5864) ve %91,4 (n=2386/2612) olarak tespit edilmiĸtir. En y¿ksek anti-
rubella IgG pozitifliĵi %92,7 oranē ile 15-25 yaĸ grubunda saptanmēĸtēr. Yaĸ gruplarē arasēnda anti-

rubella IgG pozitiflik oranē bakēmēndan anlamlē bir fark bulunmamēĸtēr (p>0,05). Sonu­: Bu ­alēĸma 

sonunda Kastamonu ilinde doĵurganlēk ­aĵēndaki kadēnlarēn %8,6ô¿n¿n konjenital rubella enfeksiyonu 
bakēmēndan risk altēnda olduĵu tespit edilmiĸtir. Sonu­ olarak gebelik planlayan kadēnlarda kēzamēk­ēk 

seroprevalansēnēn belirlenmesi ve duyarlē olanlarēn aĸēlanmalarē yºn¿nde teĸvik edilmeleri 

ºnerilmektedir. 

Anahtar Kelimeler: Kēzamēk­ēk, Rubella Virusu, Seroprevalans 

 

Determination of Rubella Seroprevalence in Childbearing Age Women in Kastamonu Province, 

Turkey 

 

Abstract 

Introduction: Rubella virus is the causative agent of rubella (German measles) and congenital rubella 
syndrome. The virus presents a dangerous concern for susceptible pregnant women because it causes 
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congenital malformations in the fetus. This study aimed to reveal the rubella seroprevalence in 

childbearing age women in Kastamonu province, Turkey, retrospectively. Methods: The results of 5846 
anti-rubella IgM and 2612 anti-rubella IgG of childbearing age women who applied to Kastamonu 

Training and Research Hospital between January 2018 and January 2022 were investigated 

retrospectively. The childbearing age women were separated into three age groups: 15-25, 26-35, and 
36-49. Anti-rubella IgG and anti-rubella IgM tests were studied using the chemiluminescence 

microparticle immune assay method in the Abbott Architect i2000SR instrument, and the results were 

assessed following the manufacturer's instructions. Results: Anti-rubella IgM and anti-rubella IgG 

positivity were found to be 0.2% (n=12/5864) and 91.4% (n=2386/2612), respectively. The highest anti-
rubella IgG positivity was in the 15-25 age group with 92.7%. There was no significant difference among 

age groups for anti-rubella IgG positivity (p>0.05). Conclusion: Based on the results, it was considered 

that 8.6% of childbearing age women in Kastamonu province were at risk for congenital rubella 
syndrome. As a result, it is suggested to determine rubella seroprevalence in women who are planning 

pregnancy and to encourage those who are susceptible to being vaccinated. 

Keywords: Rubella, Rubella Virus, Seroprevalence 

 

1. GĶRĶķ 

Rubella virus, Togaviridae familyasēnēn Rubivirus genusunda bulunan zarflē, tek iplik­ikli bir RNA 

virusudur. Ķnsanlarda rubella (kēzamēk­ēk) ve konjenital rubella sendromuna neden olur ve d¿nya 

genelinde yaygēn olarak bulunur1,2.  

Rubella virus teratojen bir vir¿st¿r. ¥zellikle duyarlē gebe ilk trimesterde bu virusa yakalanērsa maternal 

viremi ve fetal enfeksiyon sonucunda konjenital malformasyonlar geliĸebilir3. Bundan dolayē 
­ocukluĵunda kēzamēk­ēk ge­irmeyen gebelerin kēzamēk­ēktan korunmasē ºnemlidir. Kēzamēk­ēĵa karĸē 

en iyi korunma yºntemi ise gebelik planēndan en az bir ay ºnce yapēlmasē uygun gºr¿len KKK (kēzamēk-

kabakulak-kēzamēk­ēk) aĸēsēdēr4.  

Hasta serumunda rubella virusa karĸē oluĸmuĸ antikorlarēn gºsterilmesi kēzamēk­ēk tanēsē ve dºnemi 
hakkēnda bilgi vermesi a­ēsēndan ºnem taĸēr. Hasta serumunda tek baĸēna anti-rubella IgM pozitifliĵi 

veya anti-rubella IgG antikor titrelerinde serokonversiyonun tespit edilmesi akut enfeksiyonu, tek baĸēna 

anti-rubella IgG pozitifliĵi kazanēlmēĸ baĵēĸēklēĵē gºsterir. Akut enfeksiyondan sonra anti-rubella IgM 
pozitifliĵi serumda uzun s¿re kalabileceĵi i­in anti-rubella IgG ve anti-rubella IgM pozitifliĵi birlikte 

tespit edildiĵi durumlarda anti-rubella IgG avidite testinin yapēlmasē gerekir. Y¿ksek aviditenin tespit 

edilmesi kazanēlmēĸ baĵēĸēklēĵē gºsterir5. Ķlave olarak rubella virusun tek serotipi bulunduĵu i­in oluĸan 

anti-rubella IgG antikorlarē organizmada ­ok uzun yēllar kalēcē olmaktadēr1. 

Kēzamēk­ēk ile ilgili seroprevalans ­alēĸmalarēnda anti-rubella IgG yaygēn olarak kullanēlan bir 

parametredir. ¥zellikle doĵurganlēk ­aĵēndaki kadēnlarēn anti-rubella IgG antikor varlēĵē yºn¿nden 

taranmasē ve duyarlē olanlarēn gebelik ºncesinde aĸēlanmalarē yºn¿nde teĸvik edilmesi ºnem arz 
etmektedir. Literat¿rde T¿rkiye'nin Karadeniz bºlgesinde bulunan Kastamonu ilinin kēzamēk­ēk 

seroprevalansēna iliĸkin bir veri bulunmamaktadēr. Bu ­alēĸmada 2018-2022 tarihleri arasēnda 

Kastamonu Eĵitim ve Araĸtērma Hastanesiône (Kastamonu EAH) baĸvuran doĵurganlēk ­aĵēndaki 

kadēnlarēn kēzamēk­ēk seroprevalansēnēn belirlenmesi ama­lanmēĸtēr. 

2. MATERYAL VE METOD  

Ocak 2018-Ocak 2022 tarihleri arasēnda Kastamonu EAHône baĸvuran 5846 hastanēn anti-rubella IgM, 
2612 hastanēn anti-rubella IgG antikor deĵerleri retrospektif olarak deĵerlendirilmiĸtir. Birden fazla 

serum ºrneĵi gºnderilen hastalarēn ilk sonu­larē deĵerlendirmeye alēnmēĸtēr. Hastalarēn serum 

ºrneklerindeki anti-rubella IgG ve anti-rubella IgM testleri Abbott Architect i2000SR cihazēnda (Abbott 

Laboratories, Chicago, IL, ABD) kemiluminesans mikropartik¿l immun assay yºntemi ile ­alēĸēlmēĸ ve 
sonu­lar ¿retici firmanēn ºnerileri doĵrultusunda deĵerlendirilmiĸtir. Anti-rubella IgG i­in <5,0 IU/mL 

negatif, 5,0 ï 9,9 IU/mL sēnērda deĵer, Ó10,0 IU/mL pozitif kabul edilmiĸtir. Anti-rubella IgM i­in <1,2 

index negatif, 1,2 ï 1,6 index sēnērda deĵer, Ó1,6 index pozitif kabul edilmiĸtir.  
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Hastalar 15-25, 26-35 ve 36-49 olmak ¿zere ¿­ yaĸ grubuna ayrēlmēĸtēr. Yaĸ gruplarē arasēndaki anti-

rubella IgG pozitifliĵinin daĵēlēmē Windows tabanlē SPSS 23.0 programēnda Pearson ki-kare testi 

kullanēlarak incelenmiĸtir. Ķstatistiksel anlamlēlēk p<0,05 olarak kabul edilmiĸtir.  

3. BULGULAR  

Anti-rubella IgM testi ­alēĸēlan hastalarēn yaĸ ortalamasē 27,8Ñ5,7, anti-rubella IgG testi ­alēĸēlan 
hastalarēn yaĸ ortalamasē 28,0Ñ5,8 olarak hesaplanmēĸtēr. Anti-rubella IgM testi ­alēĸēlan hastalarēn 

%0,2ôsi (n=12) pozitif, %0,1ôi (n=6) sēnērda deĵer, %99,7ôsi (n=5828) negatif tespit edilmiĸtir. Pozitif 

hastalarēn %66,7 (n=8)ôsinin gebelik dºneminde olduĵu saptanmēĸtēr. Anti-rubella IgG testi ­alēĸēlan 

hastalarēn %91,4ô¿ (n=2386) pozitif, %3,9ôu (n=103) sēnērda deĵer, %4,7ôsinde (n=123) negatif tespit 

edilmiĸtir (Tablo 1).  

 

Tablo 1. Doĵurganlēk ­aĵēndaki kadēnlarda anti-rubella IgM ve anti-rubella IgG seroprevalansē 

Test Pozitif [n (%)]  Sēnēr deĵer [n (%)] Negatif [n (%)] Toplam 

[n]  

IgM  12 (%0,2) 6 (%0,1) 5828 (%99,7) 5846 

IgG 2386 (%91,4) 103 (%3,9) 123 (%4,7) 2612 

 

Anti-rubella IgG pozitifliĵinin yaĸ gruplarēna gºre daĵēlēmēna bakēldēĵēndan pozitif hastalarēn %92,7ôsi 

(n=906) 15-25, %90,7ôsi (n=1232) 26-35 ve %89,9ôu (n=248) 36-49 yaĸ grubunda bulunmuĸtur. En 
y¿ksek anti-rubella IgG pozitifliĵi (%92,7) 15-25 yaĸ grubunda tespit edilmiĸtir. Ancak yaĸ gruplarē 

arasēnda anti-rubella IgG pozitiflik oranē a­ēsēndan istatistiksel olarak anlamlē bir fark bulunmamēĸtēr 

(p>0,05) (Table 2). 

 

Tablo 2. Doĵurganlēk ­aĵēndaki kadēnlarda yaĸ gruplarēna gºre anti-rubella IgG pozitifliĵi (p>0,05) 

Yaĸ grubu Hasta sayēsē Pozitif [n (%)]  

15-25 977 906 (%92,7) 

26-35 1359 1232 (%90,7) 

36-49 276 248 (%89,9) 

 

4. TARTIķMA 

Konjenital rubella, aĸē ile ºnlenebilir konjenital anomalilerin en ºnde gelen nedenidir2. Bundan dolayē 

kēzamēk­ēĵa duyarlē doĵurganlēk ­aĵēndaki kadēnlarēn gebelik ºncesinde baĵēĸēklēk kazanmalarē 

konjenital rubella olgusunun ºn¿ne ge­ilmesi a­ēsēndan ºnem arz etmektedir.  

Bir toplumdaki anne adaylarēnda kēzamēk­ēk baĵēĸēklēĵēnēn %90 seviyesinden d¿ĸ¿k olmasē o toplumda 

konjenital rubella gºr¿lme riskinin y¿ksek olabileceĵini gºstermektedir6,7. Hasta serumunda y¿ksek 

aviditeli anti-rubella IgG varlēĵē kēzamēk­ēĵa karĸē baĵēĸēklēĵēn ºnemli bir gºstergesidir8. T¿rkiyeôde son 
on yēlda doĵurganlēk ­aĵēndaki kadēnlarda veya gebelerde kēzamēk­ēk seroprevalansēnēn 

deĵerlendirildiĵi ­alēĸmalar Tablo 3ôte ºzetlenmiĸtir. Buna gºre ¿lkemizde anti-rubella IgG pozitifliĵi 

%76,0-%98,3 (ortalama %92,8Ñ4,6) aralēĵēnda bildirilmektedir6,7,9-31. Mevcut ­alēĸmada ise anti-rubella 

IgG pozitifliĵi %91,4 oranēnda tespit edilmiĸtir. Sonu­lar Kastamonuôdaki anti-rubella IgG 

pozitifliĵinin ¿lke ortalamasēnda bulunduĵunu gºstermektedir.  

Bu ­alēĸmada yaĸ gruplarē arasēnda anti-rubella IgG pozitifliĵi a­ēsēndan anlamlē bir fark bulunmamēĸtēr. 

Kēzamēk­ēk aĸēsē T¿rkiyeôde ulusal aĸē takvimine Temmuz 2006 yēlēnda girmiĸ olup ilk dozu 12. ayēn 
sonunda ve ikinci dozu 48. ayēn sonunda (Temmuz 2016ôdan sonra doĵanlar i­in) veya ilkºĵretim 

birinci sēnēfta (Temmuz 2016ôdan ºnce doĵanlar i­in) olmak ¿zere iki doz halinde KKK (kēzamēk-

kabakulak-kēzamēk­ēk) ¿­l¿ aĸēsē ĸeklinde uygulanmaktadēr32. Sunulan ­alēĸmada tespit edilen anti-
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rubella IgG pozitifliĵinin (%91,4) b¿y¿k ­oĵunluĵunun ge­irilmiĸ enfeksiyona baĵlē geliĸtiĵi 

d¿ĸ¿n¿lmektedir.  

Hasta serumunda tek baĸēna anti-rubella IgM tespit edilmesi akut enfeksiyonun bir gºstergesidir5. 

T¿rkiyeôde son on yēlda anti-rubella IgM pozitifliĵi ortalama %0,9Ñ1,0 aralēĵēnda rapor edilmiĸtir6,7,9-

11,13-16,18-31. Mevcut ­alēĸmada ise anti-rubella IgM pozitifliĵi %0,2 oranēnda saptanmēĸtēr. Bu bulgu 
Kastamonuôda tespit edilen akut kēzamēk­ēk olgularēnēn ¿lke ortalamasēnēn altēnda olduĵunu 

gºstermektedir.  

 

Tablo 3. T¿rkiyeônin ­eĸitli illerinde son on yēlda (2012-2022) doĵurganlēk ­aĵēndaki kadēnlarda veya 

gebelerdeki kēzamēk­ēk seroprevalansēnēn deĵerlendirildiĵi ­alēĸmalar 

Araĸtērmacē IgG (%)  IgM (%)  Yēl Ķl Yºntem 

Kiriĸ Satēlmēĸ vd.9 94,0 0,1 2012-2013 Yozgat ELFA 

Bakacak vd. 6 93,2 0,2 2012-2013 Kahramanmaraĸ Micro-ELISA 

Iraz vd. 10 95,8 0,5 2012-2014 Ķstanbul EIA 

Saĵlam vd. 11 98,2 0,3 2012-2014 Kayseri CMIA 

¥zcan Daĵ vd. 12 91,5 - 2012-2014 Kērēkkale ELISA 

ķimĸek vd. 13 94,5 2,5 2012-2015 Afyon EIA 

Akpēnar ve Akpēnar7 97,5 4,9 2013 Isparta Macro-ELISA 

¢etinkol vd.14 76,0 0,9 2013 Ordu CMIA 

G¿ndem ve Aĵir15  92,8 1,0 2013 Konya CMIA 

Aynali vd.16 96,8 1,8 2013-2014 Isparta ELFA 

G¿lcen vd.17 93,9 - 2013-2015 Konya ELFA 

¢ēnar Tanrēverdi vd.18 96,2 0,8 2013-2017 Erzurum Micro-ELISA 

Altunal vd. 19 93,2 0,0 2014-2015 Ķstanbul  Micro-ELISA 

Kasap vd. 20 89,5 0,8 2014-2015 Muĵla NA 

G¿lseren vd. 21 96,1 0,5 2016-2019 Konya ELFA 

G¿zel22 94,3 0,7 2013-2018 Ķstanbul CMIA*  

ķay Coĸkun ve Yēlmaz Doĵru23 98,3 0,7 2016-2014 Tokat CMIA 

Obut vd. 24 94,1 0,1 2016-2018 Diyarbakēr EIA 

Kahraman ve Savcē25 88,7 0,9 2016-2021 ¢orum ECLIA ve CMIA 

Temo­in ve Kºse26 92,0 1,3 2017-2018 Yozgat CMIA 

Madendaĵ vd. 27 97,3 0,6 2017-2018 Kayseri ELISA 

Gonca vd. 28 91,7 0,5 2018 Mersin ELFA 

Ala­am vd. 29 89,1 0,3 2018-2019 Ķstanbul CMIA 

¢ubuk vd. 30 87,9 0,3 2018-2019 Sivas EIA 

Kul ve Turan31 87,9 0,8 2018-2019 Hatay ECLIA 

Bu ­alēĸma 91,4 0,2 2018-2022 Kastamonu CMIA 

CMIA*: Carbonylmetallo immun assay yºntemi, CMIA: Kemiluminesans mikropartik¿l immun assay yºntemi, 

ECLIA: Elektrokemiluminesans immun assay, ELFA: Enzyme linked fluoresent assay, ELISA: Enzyme linked 

immunosorbent assay, EIA: enzim immun assay, -: ¢alēĸēlmadē. 
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5. SONU¢ 

Kastamonu EAH ilimizdeki merkez hastanedir. Bu nedenle mevcut ­alēĸma Kastamonuôdaki kēzamēk­ēk 
seroprevalansēnē yansētmaktadēr. Bu ­alēĸmanēn sonunda Kastamonuôda doĵurganlēk ­aĵēndaki 

kadēnlarda kēzamēk­ēk duyarlēlēĵē %8,6 olarak bulunmuĸtur. Bu %8,6ôlik kesimin konjenital rubella 

enfeksiyonu bakēmēndan risk altēnda olduĵu sºylenebilir. Bundan dolayē gebelik planlayan kadēnlarēn 
kēzamēk­ēk seroprevalansēnēn belirlenmesi ve duyarlē olanlarēn aĸēlanmalarē yºn¿nde teĸvik edilmeleri 

ºnerilmektedir.  
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¥zet 

AMA¢: Total diz artroplastisi (TDA) sonrasē geliĸen distal femur periprostetik kērēklarēnēn (DFPK) 

tedavisinde kullanēlan yºntemlerin sonu­larē literat¿rde fonksiyonel ve radyolojik sonu­lar ile sēnērlē 

olarak deĵerlendirilebilmiĸtir. Bu ­alēĸmada minimal invaziv teklikle uygulanan kilitli plak (KP) ve 
retrograd intramed¿ller ­ivi (ĶM¢) tedavilerinin fonksiyonel ve radyolojik sonu­larēnēn mortalite 

oranlarē da dikkate alarak karĸēlaĸtērēlmasē ama­lanmēĸtēr. Y¥NTEM: ķubat 1992-Nisan 2017 tarihleri 

arasēnda TDA sonrasē Lewis-Rorabeck tip 2 DFPK geliĸen ve KP (9 hasta) veya retrograd ĶM¢ (19 

hasta) tedavilerinden biriyle tek merkezde tedavi edilen 28 hasta (21 K / 7 E) ­alēĸmaya dahil edildi. 
Hastalarēn ortalama takip s¿resi 59 (aralēk: 24-252) ay idi. Yaĸ ortalamalarē KP grubunda 70.69 

(aralēk: 46-86) yēl, ĶMN grubunda 68.56 (aralēk: 64-78) yēl idi. KP ve ĶM¢ gruplarēndaki tedavi 

sonu­larē fonksiyonel skorlar, dizilim, kaynama s¿resi, komplikasyonlar ve mortalite oranlarē a­ēsēndan 
karĸēlaĸtērēldē. Deĵerlendirmede tedavi ºncesi ve son kontrol klinik muayene bulgularē ve iki yºnl¿ direkt 

grafilerden faydalanēldē. Veriler %95 g¿ven aralēĵēnda Studentôs t-testi ve Kaplan-Meier saĵ kalēm 

analizi kullanēlarak incelendi. BULGULAR: Son kontrol Knee Society Score ortalamasē KP grubunda 

66.4Ñ15.6 iken IMN grubunda 73.5Ñ8.2 idi (p=0.44). Gruplar dizilim yºn¿nden karĸēlaĸtērēldēĵēnda 
istatistiksel anlamlē farklēlēk saptanmadē [aLDFA(anatomik lateral distal femoral a­ē), p=0.26; 

aPDFA(anatomik posterior distal femoral a­ē), p=0.92)]. Kaynama s¿resi ortalamasē KP grubunda 

3.6Ñ0.6 ay iken IMN grubunda 3.8Ñ0.7 ay idi (p=0.42). KP grubunda 1 hastada enfeksiyon, 2 hastada 
kaynamama gºr¿l¿rken ĶM¢ grubunda komplikasyon gºr¿lmedi (p<0.01, p<0.01). KP grubunda 

mortalite oranē 1. ayda %5.3, 6. ayda %10.5, 1. yēlda %26.3 ve 5. yēlda %47.4 iken ĶM¢ grubunda 

sērasēyla %0, %0, %11.1 ve %44.4 idi (sērasēyla; p<0.01, p<0.01, p=0.44, p=0.89). SONU¢: Her iki 
tedavi metodu da fonksiyonel skorlar, dizilim ve kaynama s¿resi yºn¿nden benzer sonu­lara sahipti. 

Daha d¿ĸ¿k komplikasyon oranlarē ve mortalite oranlarē gºz ºn¿nde bulundurulduĵunda bu ­alēĸmanēn 

bulgularē ĶM¢ tedavisinin TDA sonrasē DFPK tedavisinde daha avantajlē olduĵunu desteklemektedir. 

Anahtar Kelimeler: Total Diz Artroplastisi, Periprostetik Kērēk, Kilitli Plak, Ķntramed¿ller ¢ivi, 

Mortalite 
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Periprosthetic Distal Femur Fractures Following Total Knee Arthroplasty: A Functional, 

Radiological, and Mortality Analysis of Minimally Invasive Plating Or Intramedullary Nailing 

 

Abstract 

Objective: Controversial treatment results have been reported in terms of functional and radiological 
outcomes, complications, and mortality rates for periprosthetic distal femur fractures (PDFF). This 

study aimed to compare the outcomes of minimally invasive plating (MIPO) and intramedullary nailing 

(IMN) treatments considering the mortality rates in patients with periprosthetic distal femur fractures 

(PDFF) following total knee arthroplasty (TKA). Methods: Twenty-eight patients with PDFF following 
TKA who were treated with either MIPO (n = 19) or IMN (n = 9) were included. The mean follow-up 

period was 59 (24ï252) months. The mean age was 70.69 (range: 46-86) years in the MIPO group and 

68.56 (range: 64-78) years in the IMN group. The functionality, alignment, bone union time (BUT), 
complications, and mortality rates were compared between the groups. Data were analyzed using 

Student's t-test and Kaplan-Meier survival analysis at 95% confidence intervals. Results: The mean 

Knee Society Score was 66.4 Ñ 15.6 and 73.5 Ñ 8.2 in the MIPO and IMN groups, respectively (p = 
0.44). There was no significant difference between the groups in alignment (anatomic lateral distal 

femoral angle, p = 0.26; anatomic posterior distal femoral angle, p = 0.92) and BUT (p = 0.42). No 

complications were observed in the IMN group, whereas infection was detected in one patient and 

nonunion in two patients in the MIPO group (p < 0.01 and p < 0.01, respectively). In the MIPO group, 
the 1-month mortality rate was 5.3%, the 6-month mortality rate was 10.5%, the 1-year mortality rate 

was 26.3%, and the 5-year mortality rate was 47.4%, whereas these values were 0%, 0%, 11.1%, and 

44.4%, respectively, in the IMN group (p < 0.01, p < 0.01, p = 0.44, and p = 0.89, respectively). 
Conclusion: MIPO and IMN were similar in terms of functional outcomes, alignment, and BUT. 

Considering the lower complication and mortality rates, IMN seems to be more advantageous than 

MIPO. 

Keywords: Total Knee Arthroplasty, Periprosthetic Fractures, Locked Plating, Ķntramedullary Nailing, 

Mortality 

 

1. GĶRĶķ 

Periprostetik kērēk insidansēnēn primer total diz artroplastisi (TDA) sonrasē %0,3 ile %2,5 arasēnda, TDA 

revizyonu sonrasē ise %1.6 ile %38 arasēnda olduĵu bildirilmiĸtir.1, 2 G¿ncel yaklaĸēma gºre tedavi 

kērēĵēn tipine, femoral komponentin stabilitesine ve kemik stokuna gºre belirlenir.3, 4 TDA sonrasē 
periprostetik distal femur kērēklarēnēn (PPDK) tedavisinin yºnetilmesi zor bir durum olduĵu 

d¿ĸ¿n¿lmektedir.5, 6 TDA sonrasē PPDK'nēn tedavisinde, stabil femoral komponentli deplase kērēĵē olan 

ve y¿ksek risk olmaksēzēn opere edilebilen hastalar i­in minimal invaziv plaklama (MĶPO) veya 

intramed¿ller ­ivileme (ĶM¢) pop¿ler hale gelmiĸtir.7, 8 Ancak femoral komponentin stabil olduĵu 
deplase kērēklar i­in fonksiyonel ve radyolojik sonu­lar, komplikasyonlar ve mortalite oranlarē a­ēsēndan 

tartēĸmalē tedavi sonu­larē bildirilmiĸtir.3, 8-12 Ayrēca, ºl¿m oranlarē dikkate alēnarak bu tedavilerin 

sonu­larēnēn karĸēlaĸtērēlmasē ile ilgili sēnērlē literat¿r bulunmaktadēr.13 Belirtilen nedenlerle bu durumun 

yºnetiminde ideal tedavi yºntemini se­mek zordur. 

Bu ­alēĸmada, TDA sonrasē DFPK geliĸen hastalarda MĶPO ve ĶM¢'nin orta ve uzun dºnem tedavi 

sonu­larēnēn iĸlevsellik, dizilim, kemik kaynama s¿resi (KKS), komplikasyonlar a­ēsēndan 

karĸēlaĸtērēlmasē ve bu tedavilerin mortalite ¿zerine etkilerininin incelenmesi ama­lanmēĸtēr. 

2. HASTALAR VE Y¥NTEM 

2.1. Hastalar 

¢alēĸma i­in Ķstanbul Tēp Fak¿ltesi Klinik Araĸtērmalar Etik Kurulu'ndan onay alēnmēĸtēr (NO: E-
29624016-050.99-876723). ķubat 1992 ile Nisan 2017 arasēnda, TDA sonrasē DFPK geliĸen MĶPO veya 

ĶM¢ ile tedavi edilen hastalar retrospektif olarak analiz edildi. ¢alēĸmaya dahil edilen 28 hastanēn 

16'sēnēn tedavi sonu­larē daha ºnce yayēnlanmēĸtēr.14 Mevcut ­alēĸma, ºnceki ­alēĸmanēn devamē ve 
tamamlayēcēsē niteliĵindedir. ¢alēĸmada kērēk tiplerini sēnēflandērmak i­in Lewis-Rorabeck 
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sēnēflandērma sisteminden yararlanēldē.15 Belirtilen sēnēflamada tip I femoral komponentin stabil olduĵu 

non-deplase kērēĵē, tip II femoral komponentin stabil olduĵu non-deplase kērēĵē, tip III ise femoral 
komponentin instabil olduĵu deplase kērēĵē ifade etmektedir. ¢alēĸmaya sadece tip II kērēĵē olan hastalar 

dahil edildi. T¿mºr protezleri ile tedavi edilen hastalar ­alēĸmaya dahil edilmedi. Bu ­alēĸmaya 28 

hastanēn (21 kadēn ve 7 erkek) 28 distal femur periprostetik kērēĵē dahil edildi. Hastalarēn kērēk olduĵunda 

yaĸ ortalamalarē 70 Ñ 9 yēl idi. Ortalama takip s¿resi 59 (24-252) aydē (Tablo 1).  

 

Tablo 1: Distal Femur Periprostetik Kērēk Tanēlē Hastalarēn Demografik Karakteristikleri 

Deĵiĸken MĶPO ĶM¢ Genel p-deĵeri* 

Yaĸ ortalamasē (yēl) 70.69 Ñ 10.2 68.56 Ñ 5.89 70 Ñ 8.97 0.56 

Cinsiyet (K/E) 14 K / 5 E 7 K / 2 E 21 K / 7 E  

Cerrahi sayēsē 19 9 28  

Taraf (R/L)  10 R / 9 L 3 R / 6 L 13 R / 15 L  

Takip s¿resi ortalamasē (ay) 68.06 (a: 24-252) 40 (a: 36-192) 59.04 (a: 24-252) 0.43 

ASA skoru 2.37 Ñ 0.5 2.56 Ñ 0,53  0.37 

Modifiye Charlson 

Komorbidite Ķndeksi 

3.16 Ñ 1.01 3.11 Ñ0.78  0.9 

Zaman aralēĵē** (yēl) 5.74 Ñ 5.01 5.63 Ñ 5.3  0.96 

MĶPO Minimal invaziv kilitli plak ile osteosentez; ĶM¢ Ķntramed¿ller ­ivileme; a aralēk 

*deĵer, MĶPO grubu ile ĶM¢ grubu arasēndaki karĸēlaĸtērmayē ifade eder 

**deĵer total diz artroplastisinden kērēĵa kadar ge­en s¿reyi ifade eder 

 

Dºrt hasta dēĸēndaki t¿m hastalarda TDA primer gonartroz tanēsē ile uygulanmēĸtē. ¦­ hastada 

inflamatuar artropatiye sekonder gonartroz, bir hastada ise hemofilik artropatiye sekonder gonartroz 

tanēsē ile TDA uygulanmēĸtē. 

2.2. Deĵerlendirilme Parametreleri 

Hastalarēn demografik ºzellikleri, fonksiyonel skorlarē, radyolojik muayeneleri ve fizik muayene 

bulgularē deĵerlendirildi. Takip s¿resi boyunca 13 hasta ex oldu. ¢alēĸma i­in son takip muayene 

bulgularē kullanēldē. Kalan 15 hasta son muayeneye davet edildi. Fonksiyonel deĵerlendirme i­in Knee 
Society Skoru (KSS) kullanēldē. Radyolojik ºl­¿mler tedavi sonrasē ilk g¿n ve son takipte alēnan 

radyografiler kullanēlarak yapēldē. Kemik kaynama durumu ve dizilim, iki planlē direkt radyografiler ile 

deĵerlendirildi. Dizilim deĵerlendirmesi i­in erken postoperatif ve son takip anatomik lateral distal 
femoral a­ē (aLDFA) ve anatomik posterior distal femoral a­ē (aPDFA) ºl­¿mleri kullanēldē. Yaĸ, 

cinsiyet, taraf, ilk cerrahi ile kērēk arasēndaki s¿re, takip s¿resi ve komorbiditeler demografik bilgiler 

olarak kaydedildi (Tablo 1). Komplikasyonlar ve eklem hareket a­ēklēĵē (ROM) klinik sonu­ 

parametreleri olarak kaydedildi. 

2.3. Tedavi 

Acil servise baĸvuru sonrasēnda antiembolik ­orap giydirilen hastalara derin ven trombozu profilaksisi 

i­in 4000 IU (0,4 ml)/g¿n dozunda d¿ĸ¿k molek¿l aĵērlēklē heparin (ClexaneÈ) ilk g¿n ve ameliyat 
sonrasē 3 hafta boyunca s¿re ile uygulandē. Hastalar MĶPO (Less Invasive Stabilization Systems; DePuy 

Synthes, Zuchwil, Ķsvi­re) veya retrograd ĶM¢ (Trigen IM Nail System; Smith ve Nephew, Memphis, 

TN, ABD) ile osteosentez uygulanarak tedavi edildi (ķekil 1). Hastalarēn tamamēnda open-box femoral 
komponent mevcut idi. MĶPO veya ĶM¢ se­imi, femoral komponent tasarēmēndan ziyade cerrahēn 

tercihine gºre belirlendi. MĶPO lateral mini insizyonla yapēlērken ĶM¢ i­in medial paratendinºz 

artrotomi kullanēldē. Dizilim, postoperatif iki planlē direkt radyografiler kullanēlarak incelendi. MĶPO 

ile tedavi edilen hastalarēn tamamēnda dren kullanēldē ve 48 saat s¿re ile profilaktik sefazolin 
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(CefazolinÈ 56 mg/kg/g¿n) antibiyoterapisi uygulandē. Hastalar postop 1. g¿n y¿k vermeden mobilize 

edildi ve ikinci g¿n drenleri ­ekildi. Takipte iki planlē direkt grafilerde kemik kaynamasē saptandēktan 

sonra tam y¿k vermeye izin verildi. 

2.4. Ķstatistiksel Analiz 

Tanēmlayēcē istatistiksel metodlar (ortalama, standart sapma) ile niceliksel verilerin karĸēlaĸtērēlmasēnda 
Student t testi ve eĸleĸtirilmiĸ ºrneklem t testleri kullanēldē. Mortalite oranlarēnē belirlemek i­in Kaplan-

Meier saĵkalēm analizinden yararlanēldē. Sonu­lar, %95 g¿ven aralēĵēnda p<0.05 olarak deĵerlendirildi. 

Veri analizi ve arĸivleme i­in MedCalcÈ (17.9.7, MedCalcÈ Software, Ostend, Bel­ika) istatistik 

yazēlēmē kullanēldē. 

3. BULGULAR  

3.1. Fonksiyonel Deĵerlendirme 

Son takipte elde edilen verilere gºre t¿m hastalar i­in KSS hesaplandē. Ortalama KSS, MĶPO grubunda 

66.4 Ñ 15.6 ve ĶM¢ grubunda 73.5 Ñ 8.2 idi (p= 0.44; Tablo 2). 

 

Tablo 2: Tedavi Sonu­larē 

Deĵiĸken MĶPO ĶM¢ p-deĵeri 

KSS 66.4 Ñ 15.57 73.5 Ñ 8.23 0.44 

Erken postop 

aLDFA(Ü) 

86.95 Ñ 3.4 86.96 Ñ 3.67 0.63 

Ge­ postop 

aLDFA(Ü) 

86.24 Ñ 3.96 84.29 Ñ 4.34 0.26 

Erken postop 

aPDFA(Ü) 

84.02 Ñ 2.02 84.09 Ñ 1.91 0.87 

Ge­ postop 

aPDFA(Ü) 

83.5 Ñ 1.98 83.4 Ñ 2.76 0.92 

Kaynama s¿resi (ay) 3.57 Ñ 0.56 3.78 Ñ 0.67 0.37 

Kaynamama 2 - <0.01 

Enfeksiyon 1 - <0.01 

MĶPO Minimal invaziv kilitli plak ile osteosentez; ĶM¢ Ķntramed¿ller ­ivileme; KSS Knee 

Society Skor; aLDFA anatomik lateral distal femoral a­ē; aPDFA anatomik posterior distal 

femoral a­ē 

 

3.2. Radyolojik Deĵerlendirme 

Ortalama KKS, MĶPO grubunda 3.6 Ñ 0.6 ay ve ĶM¢ grubunda 3.8 Ñ 0.7 aydē (p = 0,2; Tablo 2) (Fig¿r 

1). 
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ķekil 1: D¿ĸme Sonrasē Sol Diz Distal Femur Periprostetik Kērēk Geliĸen 61 Yaĸēndaki Kadēn Hastanēn 

Preop ve Postop Erken ve Ge­ Dºnem Direkt Grafileri. (a) Preop Diz Anteroposterior Grafisi. (b) Preop 

Diz Lateral Grafisi. (c) Postop Erken Dºnem Diz Anteroposterior Grafisi. (d) Postop Erken Dºnem Diz 
Lateral Grafisi. (e) Postop Erken Dºnem Femur Anteroposterior Grafisi. (f) Postop Erken Dºnem 

Femur Lateral Grafisi. (g) Postop 28. Ay Diz Anteroposterior Grafisi. (h) Postop 28. Ay Diz Lateral 

Grafisi. 

 

Ameliyat sonrasē erken dºnemde MĶPO grubunda ortalama aLDFA 87Á Ñ 3.4Á ve ortalama aPDFA 84Á 

Ñ 2Á idi. ĶM¢ grubunda ortalama aLDFA 87Á Ñ 3.7Á ve ortalama aPDFA 84.1Á Ñ 1.9Á idi. Hem aLDFA 

hem de aPDFA ºl­¿mlerine gºre dizilimde gruplar arasēnda istatistiksel anlamlē fark tespit edilmedi 

(sērasēyla p=0.63 ve p=0.87; Tablo 2). 

Son takipte MĶPO grubunda ortalama aLDFA 86.2Á Ñ 4Á ve ortalama aPDFA 83.5Á Ñ 2Á idi. ĶM¢ 

grubunda ortalama aLDFA 84.3Á Ñ 4.3Á ve ortalama aPDFA 83.4Á Ñ 2.7Á idi. Hem aLDFA hem de 
aPDFA ºl­¿mlerine gºre dizilimde gruplar arasēnda istatistiksel anlamlē bir fark tespit edilmedi 

(sērasēyla p=0.26 ve p=0.92; Tablo 2). 

3.3. Komplikasyonlar 

MĶPO grubunda bir hastada enfeksiyon geliĸtiĵi, iki hastada kaynamama olduĵu, bir hastada ise 

ameliyat sērasēnda drilin kērēldēĵē tespit edildi. Ancak drilin kērēldēĵē hastada 31 aylēk takipte klinik 

yakēnma olmadēĵē gºr¿ld¿. ĶM¢ grubunda ise herhangi bir komplikasyon kaydedilmedi. 
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3.4. Saĵ kalēm analizi 

Ulusal ¥l¿m Bildirim Sistemi'nden elde edilen verilerle saĵkalēm analizi yapēldē. 1 aylēk, 6 aylēk, 1 yēllēk 

ve 5 yēllēk ºl¿m oranlarē hesaplandē (Tablo 3). 

 

Table 3: Mortalite Oranlarē 

Deĵiĸken MĶPO ĶM¢ p-deĵeri 

1. ay (%) 5.3 0 <0.01 

6. ay (%) 10.5 0 <0.01 

1. yēl (%) 26.3 11.1 0.44 

5. yēl (%) 47.4 44.4 0.89 

MĶPO Minimal invaziv kilitli plak ile osteosentez; ĶM¢ Ķntramed¿ller ­ivileme 

 

MĶPO grubunda ºl¿m oranlarē 1. ayda %5.3, 6. ayda %10.5, 1. yēlda %26,3 ve 5. yēlda %47.4 idi. ĶM¢ 

grubunda 6 aylēk dºnemde exitus gºr¿lmedi ancak mortalite oranlarē 1. yēlda %11.1 ve 5. yēlda %44.4 

idi (p <0.01, p <0.01, p=0.44 ve p=0.89, sērasēyla). 

4. TARTIķMA 

TDA sonrasē DFPK tedavisinde ama­ kemik kaynamasēnē saĵlamak, dizilimi d¿zeltmek ve mortalite 
riskini artērmadan aĵrēsēz, stabil, fonksiyonel bir diz eklemi elde etmektir.4, 16-18 TDA sonrasē DFPK 

tedavisinde cerrahi tedavinin daha ¿st¿n olduĵu yaygēn olarak kabul edilse de yukarēda belirtilen 

hedeflere ulaĸmak i­in ideal cerrahi modalite ¿zerinde fikir birliĵi saĵlanamamēĸtēr.4, 12, 19-21 ĶM¢'nin 
baĸlēca avantajlarē, yumuĸak dokunun ve periostun korunabilmesi ve kapalē red¿ksiyon saĵlanabiliyorsa 

daha kēsa ameliyat s¿resine sahip olmasēdēr.19, 21, 22 ĶM¢'nin diĵer bir avantajē ise y¿k taĸēyan bir implant 

olmasē sayesinde erken mobilizasyona olanak saĵlamasēdēr. Bu yºn¿ ile ileri yaĸ ve komorbiditeler 

nedeniyle kēsmi y¿k vermeyi baĸaramayan hastalarda ºnemli bir avantaj saĵlamaktadēr. ¥te yandan, 
closed-box veya posterior stabilize femoral komponenti olan hastalarda, proksimal femurda kal­a 

artroplastisi veya intramed¿ller ­ivi gibi ortopedik implantē olan hastalarda ĶM¢ tedavisi teknik olarak 

m¿mk¿n olmayabilir.19, 23 Kilitli plaklar, bu teknik zorluklarēn ¿stesinden gelmek i­in uygun bir se­enek 
olabilir. Kilitli plaklar uzun s¿redir b¿y¿k insizyonlar ile kullanēlmēĸlardēr ancak minimal invaziv 

tekniĵe uygun kilitli plaklarēn tasarlanmasē ile g¿n¿m¿zde pop¿lerlik kazanmēĸtēr.11, 24-27 Kilitli plak 

tedavisinin dezavantajē ise bu tedavide hastalarēn 8-12 hafta boyunca tam y¿k vermelerine izin 

verilmemesidir.28 

Large ve ark. MĶPO'nun fonksiyonellik, uzunluk ve dizilimin saĵlanmasē ve korunmasē ve kemik 

kaynama oranlarē a­ēsēndan ĶM¢'den ¿st¿n olduĵunu bildirmiĸlerdir.29 Wick ve ark.'larēnēn 

­alēĸmalarēnda osteoporotik kemiklerin fiksasyonunda MĶPO'nun ĶM¢'den daha ¿st¿n olduĵu ve daha 
d¿ĸ¿k revizyon cerrahisi oranlarēna sahip olduĵu bildirilmiĸtir.30 ¥te yandan, bazē ­alēĸmalarda MĶPO 

ve ĶM¢'nin eklem hareket a­ēklēĵē, dizilim ve kemik kaynama s¿resi a­ēsēndan benzer sonu­lara sahip 

olduĵu belirtilmiĸtir.11, 14 Bir meta-analizde Shin ve ark. TDA sonrasē DFPK tedavisinde kilitli 
kompresyon plaklarē veya ĶM¢ tedavisinin benzer klinik ve radyolojik sonu­lar saĵladēĵēnē 

bildirmiĸlerdir.19, 31 Yazarlarēn ­alēĸmalarēna benzer ĸekilde, bizim ­alēĸmamēzda da her iki tedavi 

modalitesi benzer fonksiyonel, radyolojik sonu­lar ve kaynama s¿relerine sahipti. 

TDA sonrasē DFPK tedavisinde MĶPO ve ĶM¢'nin komplikasyon oranlarē a­ēsēndan tartēĸmalē sonu­lar 
bildirilmiĸtir. Ķki meta-analizde bu tedavilerin her ikisinin de benzer komplikasyon oranlarēna sahip 

olduĵu bildirilmiĸtir.9, 19 Matlovi­ ve ark. ĶM¢'nin daha y¿ksek kaynamama oranlarēna sahip olduĵunu 

bildirmiĸlerdir. Bunun aksine, bizim ­alēĸmamēzda ulaĸēlan bulgulara benzer ĸekilde bazē ­alēĸmalarda 
MĶPO ile karĸēlaĸtērēldēĵēnda ĶM¢ ile daha d¿ĸ¿k kaynamama oranlarē bildirilmiĸtir.11, 32 Ayrēca 

­alēĸmamēzda MĶPO grubunda bir hastada (%6) enfeksiyon ve iki hastada (%11) kaynamama 

gºzlenirken, ĶM¢ grubunda komplikasyon gºr¿lmemesi de dikkat ­ekiciydi. 
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Streubel ve ark. primer distal femur kērēklarē ile TDA sonrasē geliĸen aynē bºlge kērēklarēnda mortalite 

oranlarēnē karĸēlaĸtērdēklarē ­alēĸmalarēnda, primer kērēklē hastalarda 6 aylēk mortalite oranēnē %13, 
periprostetik kērēĵē olan hastalarda ise %24 olarak bildirmiĸlerdir.6 Ek olarak, aynē ­alēĸmada distal 

femur kērēklarēnēn kal­a kērēklarēna benzer ĸekilde ileri yaĸlarda gºr¿ld¿ĵ¿ ve her iki durumun da y¿ksek 

mortaliteye sahip olduĵu belirtilmiĸtir.6 Bu nedenle, TDA sonrasē DFPK'nēn tedavisinde ­eĸitli tedavi 
modalitelerinin mortalite riskleri de gºz ºn¿nde bulundurulmalēdēr. Dunlop ve ark. TDA sonrasē 

DFPK'lē hastalarda 6 aylēk mortalite oranēnē %17 ve 1 yēllēk mortalite oranēnē %30 olarak bildirmiĸtir.33 

Larsen ve ark. TDA sonrasē DFPK'lē 84 hastayē i­eren ­alēĸmalarēnda 6 aylēk mortalite oranēnē %10 ve 

1 yēllēk mortalite oranēnē %15 olarak bildirmiĸtir.34 Bizim ­alēĸmamēzda ise MĶPO veya ĶM¢ ile tedavi 
edilen hastalarda 6 aylēk mortalite oranē %7.4, 1 yēllēk mortalite oranē %22.2 ve 5 yēllēk mortalite oranē 

%47.4 idi. ¢alēĸmamēzdaki 6 aylēk ve 1 yēllēk mortalite oranlarē daha ºnce diĵer ­alēĸmalarda bildirilen 

aralēklardaydē.6, 33, 34 

G¿ncel literat¿rde sadece birka­ ­alēĸmada TDA sonrasē DFPK'lē hastalarda tedavilerin mortalite 

¿zerindeki etkileri deĵerlendirilmiĸtir ve hi­bir ­alēĸmada 5 yēllēk mortalite oranlarē bildirilmemiĸtir.5, 35 

Hastalarēn MĶPO ile tedavi edildiĵi ­alēĸmalarēnda Hoellwarth ve ark. 1 yēllēk mortalite oranēnē %25 
olarak bildirirken, Leino ve ark. 1 yēllēk mortalite oranēnē %23 olarak bildirmiĸtir.36, 37 Hou ve ark. ise 

MĶPO veya ĶM¢ ile tedavi edilen hastalarēn 6 aylēk mortalite oranēnē sērasēyla %17.6 ve %16.7 olarak 

bildirmiĸtir.13 Bizim ­alēĸmamēzda, MĶPO ile tedavi edilen hastalarda ºnceki ­alēĸmalarda bildirilenden 

daha d¿ĸ¿k ĸekilde 6 aylēk mortalite oranē %10.5 iken13, 1 yēllēk mortalite oranē %26 idi ve bu oran daha 
ºnce bildirilen 1 yēllēk mortalite oranlarēna benzerdi.36, 37 ¥te yandan ­alēĸmamēzda ĶM¢ grubunda ilk 6 

ayda exitus gºr¿lmezken, 1 yēllēk mortalite oranē %12.5 ile literat¿r ile uyumlu idi. MĶPO grubu, ĶM¢ 

grubuna gºre daha y¿ksek 1 aylēk ve 6 aylēk mortalite oranlarēna sahipti (p<0.01). Mortalite oranlarēnēn 
y¿ksek olduĵu d¿ĸ¿n¿ld¿ĵ¿nde bu hasta grubunda mortalite riskini daha da artērmadan optimal 

fonksiyonel ve radyolojik sonu­larē olan tedavi yºnteminin tercih edilmesi gerektiĵini d¿ĸ¿nmekteyiz. 

Bu ­alēĸmada ulaĸēlan bulgular, TDA sonrasē Lewis-Rorabeck Tip 2 DFPK'lē hastalarda ĶM¢'nin daha 

avantajlē bir yºntem olduĵunu d¿ĸ¿nd¿rmektedir. 

Bu ­alēĸmanēn baĸlēca kēsētlē yºnleri, retrospektif tasarēmē, tedavi tercihinde randomizasyon olmamasē 

ve mortalite analizi i­in kontrol grubunun olmamasēdēr. Kēsētlēlēklarēna raĵmen, ortalama 59 (aralēk, 24-

252) aylēk bir takip s¿resi ile TDA sonrasē Lewis-Rorabeck tip 2 DFPK i­in standardize edilmiĸ 
implantlarla MĶPO ve ĶM¢'nin tedavi sonu­larē etkili bir ĸekilde karĸēlaĸtērēlmēĸtēr. Ayrēca, bu ­alēĸmada 

kullanēlan resmi bir arĸiv sistemi olan ñUlusal ¥l¿m Bildirim Sistemiò, hastalarēn ºl¿m¿yle ilgili 

g¿venilir veriyi saĵlamēĸtēr. ¢alēĸmamēzēn bir diĵer g¿­l¿ yanē, gruplarēn yaĸ, ASA skorlarē ve modifiye 

Charlson komorbidite indeksi skorlarē a­ēsēndan homojen olmasēdēr. 

5. SONU¢ 

MĶPO ve ĶM¢ tedavileri fonksiyonel skorlar, kemik kaynama s¿resi ve dizilim yºn¿nden TDA sonrasē 

DFPK tedavisinde benzer d¿zeyde baĸarēlē sonu­lara sahipti. Daha d¿ĸ¿k mortalite oranlarē gºz ºn¿nde 
bulundurulduĵunda, TDA sonrasē DFPK geliĸen hastalarda ĶM¢ daha g¿venli bir tedavi yºntemi olarak 

ºn plana ­ēkmaktadēr. Bu tedavilerin eĸdeĵer olduĵuna dair ºnceki gºr¿ĸ¿m¿z¿n aksine, geniĸletilmiĸ 

­alēĸmamēzda elde edilen bulgular ĶM¢'nin daha avantajlē olduĵunu desteklemektedir. Bu nedenle 
ºnerimiz, femoral komponent tasarēmē izin verdiĵi durumlarda, TDA sonrasē DFPK geliĸen hastalarēn 

tedavisinde MĶPO yerine ĶM¢'nin tercih edilmesidir. 
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¥zet 

Antropometrik ºl­¿mler, insanlarēn yapē ve bi­im ºzelliklerinin ºl­¿mlerini i­ermektedir. 

Antropometrik ºl­¿mler yetiĸkinlerde hem ciddi hastalēklar hem de sakatlēklar i­in; bel ve gºĵ¿s ­evresi, 
alt ve ¿st ekstremite uzunluklarē, diz, baldēr gibi yerlerin ­ap ºl­¿mleri yapēlarak v¿cut kompoziyonu 

hakkēnda bilgi sahibi olmamēza yardēmcē olan etkili bir ara­tēr. Literat¿rde yetiĸkin yaĸ grubunun 

antropometrik ºl­¿mlerinin fizyoterapi ve rehabilitasyonda kullanēlan ºl­eklerde yeteri kadar tatmin 

edici sonu­larē bulunamamēĸtēr. Buradan hareketle bu ­alēĸmada yetiĸkin yaĸ grubunda (yaĸ ortalamasē 
= 30,6667 Ñ 6,79418) antropometrik ºl­¿mlerin OôConnor Parmak Beceri Testiônde, Lift and Carry 

Testiônde ve Tinetti Denge ve Y¿r¿me Testiônde norm deĵerleri ortaya konulmasē ama­lanmēĸtēr. Bunun 

yanēnda; ­alēĸmada O'Connor Parmak Beceri Testi skorlarē ile el uzunluĵu ve el bileĵi ­apē arasēndaki 
iliĸkileri deĵerlendirmek i­in Pearson korelasyon analizi, Lift and Carry Testi skorlarē ile uyluk 

uzunluĵu ve diz ­apē, Tinetti Denge ve Y¿r¿me Testi skorlarē ile boy, bel, ayak uzunluĵu, kilo arasēndaki 

iliĸkileri deĵerlendirmek i­in ise Spearman's korelasyon analizi yapēlarak anlamlēlēk 0,05 olarak 
ayarlanmēĸtēr. Sonu­ olarak bu ­alēĸmada T¿rk toplumunda 20-50 yaĸ arasē 30 saĵlēklē yetiĸkin bireyde 

antropometrik ºl­¿mlerin OôConnor Parmak Beceri Testiônde, Lift and Carry Testiônde ve Tinetti 

Denge ve Y¿r¿me Testiônde norm deĵerleri ortaya konulmuĸtur. OôConnor Parmak Beceri Testi skorlarē 

ile el bileĵi ­apē arasēnda zayēf korelasyon (r=0,133) bulunmuĸtur, OôConnor Parmak Beceri Testi 
skoru ile el uzunluĵu arasēnda ise negatif ve zayēf korelasyon (r=-0,115) bulunmuĸtur. Lift and Carry 

Testi skorlarē ile uyluk uzunluĵu ve diz ­apē arasēnda; Tinetti Denge ve Y¿r¿me Testi skorlarē ile boy, 

bel, ayak uzunluĵu, kilo arasēnda korelasyon bulunamamēĸtēr. 

Anahtar Kelimeler: Antropometrik ¥l­¿mler, Norm Deĵer, O'connor Parmak Beceri Testi, Tinetti 

Denge ve Y¿r¿y¿me Testi, Lift and Carry Testi 

 

Determination of Norm Values of Some Scales by Anthropometric Measurements in Healthy Adult 

People in Turkish Society 

 

Abstract 

Anthropometric measurements include measurements of people's structure and form characteristics. 

Anthropometric measurements for both serious illness and disability in adults; It is an effective tool that 

helps us to have information about body composition by measuring the diameter of places such as waist 
and chest circumference, lower and upper extremity lengths, knees and calves. In the literature, 

satisfactory results of the anthropometric measurements of the adult age group were not found in the 

scales used in physiotherapy and rehabilitation. From this point of view, this study, it is aimed to reveal 
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the norm values of anthropometric measurements in the O'Connor Finger Dexterity Test, Lift and Carry 

Test and Tinetti Balance and Gait Test in the adult age group (mean age = 30.6667 Ñ 6.79418). In 
addition; in this study, Pearson correlation analysis was performed to evaluate the relationships 

between O'Connor Finger Dexterity Test scores and hand length and wrist diameter; Spearman's 

correlation analysis was performed to evaluate the relationships between Lift and Carry Test scores 
and thigh length and knee diameter, and between Tinetti Balance and Gait Test scores and height, waist, 

foot length, weight, with significance set at 0,05. As a result, in this study, norm values of anthropometric 

measurements in O'Connor Finger Dexterity Test, Lift and Carry Test and Tinetti Balance and Gait Test 

in 30 healthy adult individuals aged 20-50 years in Turkish society were revealed. A weak correlation 
(r=0.133) was found between O'Connor Finger Dexterity Test scores and wrist diameter, while a 

negative and weak correlation (r=-0.115) was found between O'Connor Finger Dexterity Test scores 

and hand length. A correlation was not found between Lift and Carry Test scores and thigh length and 

knee diameter, and between Tinetti Balance and Gait Test scores and height, waist, foot length, weight. 

Keywords: Anthropometric Measurements, Norm Value, O'connor Finger Dexterity Test, Tinetti 

Balance and Gait Test, Lift and Carry Test 

 

1.GĶRĶķ 

Antropometrik ºl­¿mler v¿cudun invaziv olmayan kantitatif ºl­¿mleridir. Antropometrik ºl­¿mler; 
­evre, uzunluk, ­ap ve yaĵ dokusu gibi antropometrik deĵiĸkenlerin ºl­¿lmesiyle, v¿cudun dolaylē 

olarak saĵlēk ve geliĸme durumunun deĵerlendirilmesi i­in basit, ucuz ve yaygēn olarak kullanēlan 

yºntemlerdir.1 

Yetiĸkinlerde beslenme durumunun, geliĸim evrelerinin deĵerlendirilmesini; v¿cut kompozisyonu 

tahminleri de dahil olmak ¿zere erkeklerde ve kadēnlarda diyabet riskinin belirlenmesini; insanlarēn 

d¿zlemlerdeki hareket sēnērlarēnēn esas noktalar referans alēnarak bulunmasēnē saĵlar.2 Yapēlan 

­alēĸmalarda doĵru ve seri ºl­¿mler, antropometrinin en ºnemli unsurudur. Tek seferlik 
deĵerlendirmeler antropometrik ºl­¿mler i­in g¿venilir deĵildir. ¥l­¿m hatalarē, bireylerin fiziksel 

durumunun yanlēĸ sēnēflandērēlmasēna neden olabilir veya zamanla fiziksel durumundaki deĵiĸikliklerin 

gereĵinden fazla ºneme veya hafife alēnmasēna sebep olabilir.3, 4 

Antropometrik ºl­¿mleri yorumlamak i­in yapēlan ºl­¿mler, yaĸa ve cinsiyete gºre referans deĵerlerle 

karĸēlaĸtērēlmalēdēr. T¿rk toplumunda bir­ok antropometrik ºl­¿mlerde eksiklikler vardēr. Bu doĵrultuda 

saĵlēklē bireylerde bazē ºl­eklerin antropometrik ºl­¿mlerle olan iliĸkisini incelemek adēna ­alēĸmamēzē 

ger­ekleĸtirdik. 

Antropometrik ºl­¿mlerin saĵlēklē insanlarda belirli bir norm deĵeri olmasē gerekmektedir. Literat¿rde 

T¿rk toplumunda antropometrik ºl­¿mlerin OôConnor parmak beceri testinde, Lift and Carry testinde 

ve Tinetti denge ve y¿r¿me testinde norm deĵerleri eksiktir. Bu nedenle, ­alēĸmamēz yetiĸkin yaĸ 
grubunda ger­ekleĸtirilmiĸ olup; bireylerin, OôConnor parmak beceri testine, Lift and Carry testine ve 

Tinetti denge ve y¿r¿me testine bakēlarak norm deĵerleri ortaya ­ēkarēlmēĸtēr. Ek olarak Tinetti denge 

ve y¿r¿me testi skorlarē ile bel, kilo, ayak uzunluĵu arasēnda Spearman's korelasyon analizi, Lift and 
Carry test skorlarē ile uyluk uzunluĵu ve diz ­apē arasēnda Spearman's korelasyon analizi, OôConnor 

parmak beceri testi skorlarē ile el uzunluĵu ve el bileĵi arasēnda Pearson korelasyon analizi 

kullanēlmēĸtēr. 

2.MATERYAL VE METOT  

Bu ­alēĸmada kullanēlan bireyler, Antalya Kepez Belediyesi Saĵlēk Ķĸleri Birimi aracēlēĵēyla 

saĵlanmēĸtēr. 

2.1. Hasta Tanēmē ve Sayēsē 

20-45 yaĸ arasē, 15 kadēn 15 erkek birey olmak ¿zere 30 adet saĵlēklē birey kullanēlmēĸtēr. ¢alēĸma 

saĵlēklē bireyler ile ger­ekleĸtirildiĵi i­in kontrol grubu kullanēlmamēĸtēr. 

Araĸtērmaya dahil edilme kriterleri; ºl­¿mlerin saĵlēklē deĵerlendirilmesini engelleyebilecek nºrolojik 
sorunu olmayanlar, kontrol altēnda olan hipertansiyon, diyabet gibi kronik saĵlēk sorunu olmayan ve son 
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bir sene i­erisinde cerrahi operasyon ge­irmemiĸ saĵlēklē bireyler. Araĸtērmadan dēĸlanma kriterleri; 

OôConnor parmak beceri testini, Lift and Carry testini ve tinetti denge y¿r¿y¿ĸ testini tamamlayamayan, 
ºl­¿mlerin saĵlēklē deĵerlendirilmesini engelleyebilecek nºrolojik sorunu olanlar, kontrol altēnda 

olmayan hipertansiyon, diyabet gibi kronik saĵlēk sorunu olanlar ve son bir sene i­erisinde cerrahi 

operasyon ge­irmiĸ bireyler. 

Araĸtērmanēn seyri (yºntemin uygulandēĵē ve uygulanmadēĵē dºnemler, yºntem sonrasē izlem): Hasta 

bir kere deĵerlendirilmiĸ sonrasēnda bir izlem yapēlmamēĸtēr. 

2.2. ¥l­¿mler ve Uygulanan ¥l­ekler 

¢evre ¥l­¿mleri; gºĵ¿s, bel, kal­a, baldēr olmak ¿zere; Gºĵ¿s: Ayakta, kollar abduksiyonda iken 4. 
kosta seviyesinden, arkada skapula alt ucundan ge­erek, Bel: Umblikus hizasēndan, yanlarda subkostal 

bºlgeden ayakta, kollar yana a­ēkken, Kal­a: ¥nde simfizis pubis, arkada gluteal bºlgenin en ­ēkēntēlē 

kēsmēndan, Baldēr: Gastrokinemisun en geniĸ kēsmēndan mezura ile ºl­¿lm¿ĸt¿r. 

Uzunluk ¥l­¿mleri; kol, ºn kol, el, uyluk, bacak, ayak; Kol: Akromiondan orta parmak ucuna, ¥n kol: 

Olekranondan radial stiloide, El: Radial stiloidden 3. parmak ucuna, Uyluk: Patella ¿st ucundan inguinal 

ligamente, Bacak: Tibial platodan tabana, Ayak: Topuktan en uzun parmaĵa kadar olmak ¿zere mezura 

ile ºl­¿lm¿ĸt¿r. 

¢ap ¥l­¿mleri; omuz, biakromial, el bileĵi, bitrokanterik, diz, ayak bileĵi; Omuz: Deltoid kasēnēn her 

iki koldaki en ĸiĸkin kēsēmlarēna kaliperin u­larē yerleĸtirilerek,ayakta dik duruĸ pozisyonunda,kollar 

serbest yanlarda iken posteriordan, Biakromial: Ayakta, kollar serbest gºvde yanēnda iken posteriordan 
kaliperin kollarē, akromionun lateral noktalarēna yerleĸtirilerek, El Bileĵi: Radius ve ulnanēn stiloid 

­ēkēntēlarē arasēndaki uzaklēk ºl­¿lerek, Bitrokanterik: Kaliperin kollarē posteriordan trokanter majºrlere 

yerleĸtirilir, bu bºlgede de yumuĸak doku fazla olduĵu i­in kaliperin kollarēna daha fazla basēn­ 
uygulanarak, Diz: Kiĸi,bacaklarē masadan sarkētēlmēĸ,dizleri 90 derece fleksiyonda otururken, 

anteriordan kaliperin kollarē, femurun medial ve lateral kondillerine yerleĸtirilerek, kondiller arasē 

uzaklēk ºl­¿lerek, Ayak Bileĵi: D¿z bir platform ¿zerine basēlēr, ayaklar arasēnda kal­a geniĸliĵinde 

a­ēklēĵēn olmasē gerekir ve v¿cut aĵērlēĵē iki ayaĵa eĸit olarak daĵētēlmalēdēr. ¥l­¿m, medial ve lateral 

malleollarēn en ­ēkēntēlē noktalarē arasēnda posteriordan yapēlmak ¿zere kaliper ile ºl­¿lm¿ĸt¿r. 

Deri kēvrēm kalēnlēĵē; Triceps: Dirsekler ekstansiyonda, kollar gevĸek gºzde yanēndayken, akremion ile 

olekranon arasēndaki uzaklēĵēn orta noktasēndan vertikal ºl­¿m yapēlmak ¿zere skinfold kaliper ile 

ºl­¿lm¿ĸt¿r. 

O'Connor Parmak Beceri Testi; 

 

ķekil 1. O'Connor Parmak Beceri Testi Tahtasē 

 

Hasta sandalyeye oturtulmuĸtur. ¥n¿ndeki masaya test tahtasē (ķekil 1) konulmuĸtur ve hastaya 

aĸaĵēdaki yºnerge okunmuĸtur;  
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óBurada 300 adet k¿­¿k pim bulunmaktadēr. Tahtada bulunan 100 oyuĵun her birine 3 adet pim 

yerleĸtirmeniz gerekmektedir. Ķĸlemi olabildiĵince hēzlē yapmalēsēnēz. Bir seferde 3 adet pim alērsanēz 

daha hēzlē bitirebilirsiniz. ¥nce sadece saĵ elinizi sonra da sadece sol elinizi kullanacaksēnēz.ô 

Hastanēn teste alēĸabilmesi i­in 30 kadar pimi yerleĸtirmesine m¿saade edilmiĸtir. Sonra yerleĸtirdikleri 

tekrar kutuya konulmuĸtur. Hasta hazēr olduĵunda baĸlanacaĵē sºylenerek kronometre ayarlanmēĸtēr. 
Pim yuvaya yerleĸtiĵi anda baĸlanan s¿re sayēmē son pim yerleĸtiĵinde durdurulmuĸtur.1-2 oyuĵa 2-4 

pim yerleĸtirme, en son fazladan 2-3 pim kalmasē testin tolerans limitidir. Daha fazla hata oluyorsa ara 

verilerek test tekrarlanmēĸtēr. 

Lift and Carry Testi; 

 

 

ķekil 2. Lift and Carry Test Platformu 

 

Hastadan baĸlangē­ ­izgisinde durmasē ve 2.7 metre uzaĵēndaki rafa diz mesafesinde duran 4.5 kgôlēk 

nesneyi alēp geri dºnmesi ve 4.35 metre gerideki koninin etrafēnda dºnerek elindeki aĵērlēĵē omuz 
seviyesindeki rafa bērakmasē istenmiĸtir (ķekil 2'de gºsterilmiĸtir). Baĸlangē­ ­izgisinden ge­tiĵi an 

kronometre baĸlatēlmēĸtēr. Y¿k¿ bēraktēĵē an kronometre durdurulmuĸtur. ¥l­¿len s¿re ile testin skoru 

belirlenmiĸtir. 

Tinetti Denge ve Y¿r¿me Testi; 

¥zellikle yaĸlēlarda d¿ĸme riskinin belirlenmesinde tercih edilen bu test, denge i­in 13, y¿r¿y¿ĸ i­in 9 

maddeden oluĸmaktadēr (Tablo 1). Sorular 0-1-2 ĸeklinde puanlanēr. Maksimum 26 puanlēk denge skoru 
ve maksimum 9 puanlēk y¿r¿me skoru hesaplanēr. Total skor (denge+y¿r¿me) 35ô tir. Testin internette 

farklē ĸekilleri mevcuttur. Biz 1986 yēlēna ait orijinal makaleye sadēk kalarak testi T¿rk­eye ­evirdik. 

 

Tablo 1. Tinetti Denge ve Y¿r¿me Testi Anket Sorularē 

Hasta Adē:                                                                       Tarih: 

DENGE TESTĶ 

 Normal (2puan) Adaptif (1 puan) Anormal (0 puan) 

1) Oturma dengesi Saĵlam ve stabil Dik durabilmek i­in sandalyeye 

tutunuyor 

Kaykēlēyor, sandalyeden 

kayēyor 

2) Sandalyeden kalkēĸ Kollarēnē kullanmadan tek bir 

harekette kalkabiliyor 

Kalkmak i­in kollarēnē 

kullanēyor (ya sandalyeye, ya 

da baston benzeri yardēmcē 

araca tutunuyor) ve/veya 

kalkmadan ºnce sandalyenin 

ºn¿ne doĵru hareket ediyor 

Pek ­ok kere denemek zorunda 

ya da bir insanēn yardēmēna 

ihtiyacē var 

 

3) Ani dik durma dengesi (ilk 

3-5 sn.) 

Herhangi bir y¿r¿me yardēmcē 

aracēna veya desteĵe ihtiya­ 

duymadan saĵlam dengesi 

vardēr. 

Saĵlam dengesi vardēr ama bir 

y¿r¿me yardēmcē aracēna veya 

desteĵe ihtiya­ duyar. 

Bir destek nesnesine sēkēca 

tutunmak, sendelemek, ayaĵēn 

yerini deĵiĸtirmek, gºvdenin 

belirgin sallanmasē gibi kararsēz 

durum varlēĵē. 
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Hasta Adē:                                                                       Tarih: 

DENGE TESTĶ 

 Normal (2puan) Adaptif (1 puan) Anormal (0 puan) 

4) Ayakta durma dengesi Herhangi bir y¿r¿me yardēmcē 

aracēna tutunmadan ayaklar yan 

yana saĵlam dengededir. 

Saĵlam dengededir ama 

ayaklarēnē yan yana getiremez. 

Yukarēdakine ilaveten herhangi 

bir nesneye tutunmak 

5) Gºzler kapalēyken denge Ayaklar yan yana iken herhangi 

bir nesneye tutunmadan saĵlam 

dengededir. 

Saĵlam dengededir ama 

ayaklarēnē yan yana getiremez. 

Ķki yukarēdaki a­ēklamaya 

ilaveten herhangi bir nesneye 

tutunmak 

6) Dºnme dengesi (360Á) Hi­bir ĸeye tutunmadan, 

sendelemeden, akēcē bir ĸekilde 

dºner. 

Adēmlar kesintilidir (ºnce 

ayaĵēnē tamamen yere basar 

sonra diĵerini kaldērēr.) 

¦­ yukarēdaki a­ēklamaya 

ilaveten herhangi bir nesneye 

tutunmak 

7) Sternumu d¿rtmek (hasta 

ayaklar m¿mk¿n mertebe yan 

yana ayakta dururken test 

uygulayēcēsē 3 kez hafif­e 

ittirir.)  

Denge saĵlamdēr. Hasta 

kuvvete karĸē direnir. 

Hasta ayaĵēnē oynatmak 

zorunda kalēr ama dengesini 

korur. 

D¿ĸmeye baĸlar ya da test 

uygulayēcēsē tutmak durumunda 

kalēr. 

8) Boyunu ­evirmek (hasta 

ayaklar m¿mk¿n mertebe yan 

yana ayakta dururken her 2 

yana ve tavana bakar) 

Her 2 taraf servikal rotasyonun 

en az yarēsēnē yapar, tavana 

bakar; tutunmak zorunda 

kalmaz, sersemlik hissi, aĵrē 

olmaz. 

Her 2 taraf servikal rotasyonu, 

ve ekstansiyonu yapar ama 

hareket kēsētlēdēr, tutunmak 

zorunda kalmaz, sersemlik 

hissi, aĵrē olmaz. 

Kafasēnē ­evirdiĵinde bu 

durumlardan biri veya birka­ē 

oluĸur. 

9) Tek ayak ¿st¿ duruĸ dengesi Bir nesneye tutunmadan 5 sn. 

boyunca tek ayaĵē ¿zerinde 

durabilir. 

 

- 

Yapamaz. 

10) Geriye eĵilmek Bir nesneye tutunmadan geriye 

doĵru yeterli miktarda 

eĵilebilir. 

Geriye doĵru eĵilme miktarē 

benzer yaĸ grubundan daha 

azdēr ya da bir nesneye tutunur 

Denemez, eĵilemez ya da 

sendeler 

11) Yukarē uzanmak (parmak 

u­larēna y¿kselip gerilerek 

alabileceĵi bir ¿st raftan nesne 

almak) 

Bir nesneye tutunmadan 

nesneyi y¿ksekteki raftan 

alabilir. 

Nesneyi y¿ksekteki raftan 

alabilir ancak bir nesneye 

tutunmasē gerekir. 

Yapamaz, dengesini koruyamaz 

12) Yere eĵilmek Yerdeki kalemi tek seferde bir 

ara­ ya ellerini kalkmak i­in 

kullanmadan alabilir. 

Yerdeki kalemi tek seferde 

alabilir ancak bir ara­ ya 

ellerini kalkmak i­in kullanēr. 

Eĵilemez ya da kalkmak i­in 

bir ­ok kez uĵraĸēr. 

13) Oturmak Tek seferde ve d¿zg¿n bir 

ĸekilde oturabilir. 

Oturmak i­in kollarē ile 

sandalyeye tutunur ya da 

hareket pek d¿zg¿n deĵildir. 

Sandalyeye d¿ĸer, mesafeyi 

hesaplayamaz 

Toplam Denge Puanē (0-26): ῆῆῆῆῆῆῆῆῆῆῆῆ 

 

Y¦R¦ME TESTĶ 

 Normal (1puan) Anormal (0 puan) 

1) Y¿r¿menin baĸlatēlmasē Hasta seri bir ĸekilde, ­ekinmeden 

y¿r¿meye baĸlar 

¢ekinir, birden ­ok kez dener, hareketler 

d¿zg¿n deĵildir. 

2) Adēm y¿ksekliĵi Ayak yere temasē kesilir y¿kseklik 

5cmôden fazla deĵildir. 

 

Ayak ya yere s¿rter ya da 5 cmôden daha 

fazla y¿kselir 

3) Adēm uzunluĵu 

 

Baĸparmaĵēn temasēnēn kesilip topuĵun 

yere deĵinceye kadar alēnan mesafe ayaĵēn 

uzunluĵundan fazladēr. 

Adēm uzunluĵu ayak uzunluĵundan kēsadēr 

4) Adēm simetrisi ¢oĵu zaman her 2 adēm mesafesi aynēdēr 

ya da benzerdir. 

 

 

Adēm mesafesi farklēdēr ya da bir taraf hep 

aynē ĸekilde kēsadēr. 

5) Adēm devamlēlēĵē 

 

Bir ayaĵēn topuĵu yerden kalkarken diĵer 

topuk yere temas eder, adēmlar arasē durma 

yoktur, mesafeler aynēdēr. 

Bir ayaĵēnē kaldērmadan ºnce diĵeri ile 

tamamen yere basar, adēm uzunluklarē 

deĵiĸkendir. 
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Y¦R¦ME TESTĶ 

 Normal (1puan) Anormal (0 puan) 

6) Y¿r¿me hattēnda sapma 

 

Arkadan bakēnca d¿z bir hatta ilerler. 

 

Y¿r¿me hattē ya adēmdan adēma deĵiĸir ya 

da bir yºne doĵru y¿r¿r. 

7) Gºvde stabilitesi 

 

Gºvde kaymaz, denge i­in kollarē 

abd¿ksiyona getirmez. 

 

Gºvde kayar, diz post¿r fleksiyondadēr, 

kollar abduksiyona gelebilir. 

8) Y¿r¿me durumu Adēm atarken ayak neredeyse diĵerine 

deĵecek kadar yakēndēr. 

Adēmlarē ayrē ayrē, geniĸ atar 

9) Y¿r¿rken dºnmek 

 

Y¿r¿meye devam ederken sendelemeden 

dºner. 

 

Sendeler, dºnmeden ºnce durur, adēmlar 

devamlē deĵildir. 

Toplam Y¿r¿me Puanē (0-9): ῆῆῆῆῆῆῆῆῆῆ 

 

2.3. Ķstatistiksel Analizler 

¢alēĸmamēzda veriler IBM SPSS STATĶSTĶCS 25.0 programē ile analiz edilmiĸtir. Verilerin normal 

daĵēlēm uygunluĵu Kolmogorov Simirnov testi ve Skewness Kurtosis testi ile analiz edilmiĸtir.  

Saĵlēklē bireylerde Tinetti denge ve y¿r¿me test skorlarē ile boy, bel, kilo, ayak uzunluĵu arasēnda 

Spearman's korelasyon analizi, Lift and Carry test skorlarē ile uyluk uzunluĵu ve diz ­apē arasēnda 

Spearman's korelasyon analizi, OôConnor parmak beceri testi skorlarē ile el uzunluĵu ve el bileĵi 

arasēnda Pearson korelasyon analizi kullanēlmēĸtēr. 

3. BULGULAR  

Boy, yaĸ, kilo, VKĶ, gºĵ¿s, bel, kal­a, baldēr, kol, ºn kol, el, uyluk, bacak, ayak, omuz, biakromial, el 

bileĵi, bitrokanterik, diz, ayak bileĵi, triceps ºl­¿mlerinin tanēmlayēcē istatistikleri Tablo 2ôde 

verilmiĸtir. 

Tablo 2. Antropometrik ¥l­¿mlerin Tanēmlayēcē Ķstatistikleri 

 Statistic Std. Error 

Boy 

Mean 170,8333 1,73410 

95% Confidence Interval for 
Mean 

Lower Bound 167,2867  

Upper Bound 174,3800  

5% Trimmed Mean 171,0370  

Median 172,0000  

Variance 90,213  

Std. Deviation 9,49803  

Minimum 152,00  

Maximum 185,00  

Range 33,00  

Interquartile Range 18,50  

Skewness -,311 ,427 

Kurtosis -1,083 ,833 

Yaĸ 
Mean 30,6667 1,24044 

Lower Bound 28,1297  
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 Statistic Std. Error 

95% Confidence Interval for 
Mean 

Upper Bound 33,2037  

5% Trimmed Mean 30,3333  

Median 29,0000  

Variance 46,161  

Std. Deviation 6,79418  

Minimum 22,00  

Maximum 46,00  

Range 24,00  

Interquartile Range 10,50  

Skewness ,639 ,427 

Kurtosis -,481 ,833 

Cinsiyet 

Mean 1,5000 ,09285 

95% Confidence Interval for 

Mean 

Lower Bound 1,3101  

Upper Bound 1,6899  

5% Trimmed Mean 1,5000  

Median 1,5000  

Variance ,259  

Std. Deviation ,50855  

Minimum 1,00  

Maximum 2,00  

Range 1,00  

Interquartile Range 1,00  

Skewness ,000 ,427 

Kurtosis -2,148 ,833 

Kilo 

Mean 71,1333 2,59917 

95% Confidence Interval for 

Mean 

Lower Bound 65,8174  

Upper Bound 76,4492  

5% Trimmed Mean 70,9815  

Median 70,0000  

Variance 202,671  

Std. Deviation 14,23627  

Minimum 51,00  

Maximum 94,00  

Range 43,00  

Interquartile Range 28,25  

Skewness ,149 ,427 

Kurtosis -1,485 ,833 
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 Statistic Std. Error 

VKI  

Mean 24,2000 ,62746 

95% Confidence Interval for 
Mean 

Lower Bound 22,9167  

Upper Bound 25,4833  

5% Trimmed Mean 24,1278  

Median 23,8500  

Variance 11,811  

Std. Deviation 3,43672  

Minimum 18,40  

Maximum 31,00  

Range 12,60  

Interquartile Range 5,73  

Skewness ,324 ,427 

Kurtosis -,795 ,833 

Gºĵ¿s 

Mean 97,0333 1,55621 

95% Confidence Interval for 
Mean 

Lower Bound 93,8505  

Upper Bound 100,2161  

5% Trimmed Mean 97,1481  

Median 98,0000  

Variance 72,654  

Std. Deviation 8,52373  

Minimum 80,00  

Maximum 111,00  

Range 31,00  

Interquartile Range 16,25  

Skewness -,118 ,427 

Kurtosis -1,098 ,833 

Bel 

Mean 85,5333 2,53560 

95% Confidence Interval for 
Mean 

Lower Bound 80,3474  

Upper Bound 90,7192  

5% Trimmed Mean 85,2963  

Median 89,0000  

Variance 192,878  

Std. Deviation 13,88806  

Minimum 63,00  

Maximum 115,00  

Range 52,00  

Interquartile Range 24,50  
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 Statistic Std. Error 

Skewness ,098 ,427 

Kurtosis -,875 ,833 

Kal­a 

Mean 101,0000 1,28475 

95% Confidence Interval for 
Mean 

Lower Bound 98,3724  

Upper Bound 103,6276  

5% Trimmed Mean 100,7593  

Median 100,0000  

Variance 49,517  

Std. Deviation 7,03685  

Minimum 86,00  

Maximum 121,00  

Range 35,00  

Interquartile Range 9,00  

Skewness ,622 ,427 

Kurtosis 1,379 ,833 

Baldēr 

Mean 35,0000 ,53391 

95% Confidence Interval for 
Mean 

Lower Bound 33,9080  

Upper Bound 36,0920  

5% Trimmed Mean 34,8889  

Median 35,0000  

Variance 8,552  

Std. Deviation 2,92433  

Minimum 29,00  

Maximum 43,00  

Range 14,00  

Interquartile Range 2,50  

Skewness ,620 ,427 

Kurtosis 1,860 ,833 

Kol 

Mean 33,4167 ,40406 

95% Confidence Interval for 
Mean 

Lower Bound 32,5903  

Upper Bound 34,2431  

5% Trimmed Mean 33,4444  

Median 33,0000  

Variance 4,898  

Std. Deviation 2,21314  

Minimum 28,00  

Maximum 38,00  
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Range 10,00  

Interquartile Range 3,00  

Skewness -,221 ,427 

Kurtosis ,182 ,833 

¥n_kol 

Mean 27,0833 ,44080 

95% Confidence Interval for 
Mean 

Lower Bound 26,1818  

Upper Bound 27,9849  

5% Trimmed Mean 26,9444  

Median 27,0000  

Variance 5,829  

Std. Deviation 2,41434  

Minimum 23,00  

Maximum 35,00  

Range 12,00  

Interquartile Range 4,00  

Skewness 1,094 ,427 

Kurtosis 2,504 ,833 

El 

Mean 20,1900 ,26869 

95% Confidence Interval for 
Mean 

Lower Bound 19,6405  

Upper Bound 20,7395  

5% Trimmed Mean 20,1741  

Median 20,0000  

Variance 2,166  

Std. Deviation 1,47165  

Minimum 17,00  

Maximum 24,00  

Range 7,00  

Interquartile Range 2,00  

Skewness ,230 ,427 

Kurtosis ,477 ,833 

Uyluk 

Mean 37,6667 ,47966 

95% Confidence Interval for 
Mean 

Lower Bound 36,6856  

Upper Bound 38,6477  

5% Trimmed Mean 37,6111  

Median 38,0000  

Variance 6,902  

Std. Deviation 2,62722  
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Minimum 33,00  

Maximum 44,00  

Range 11,00  

Interquartile Range 4,63  

Skewness ,275 ,427 

Kurtosis -,140 ,833 

Bacak 

Mean 39,8333 ,47906 

95% Confidence Interval for 
Mean 

Lower Bound 38,8535  

Upper Bound 40,8131  

5% Trimmed Mean 39,8519  

Median 40,0000  

Variance 6,885  

Std. Deviation 2,62394  

Minimum 35,00  

Maximum 45,00  

Range 10,00  

Interquartile Range 4,00  

Skewness -,280 ,427 

Kurtosis -,701 ,833 

Ayak 

Mean 25,3167 ,42446 

95% Confidence Interval for 
Mean 

Lower Bound 24,4486  

Upper Bound 26,1848  

5% Trimmed Mean 25,2963  

Median 25,5000  

Variance 5,405  

Std. Deviation 2,32484  

Minimum 21,00  

Maximum 30,00  

Range 9,00  

Interquartile Range 4,00  

Skewness -,026 ,427 

Kurtosis -,862 ,833 

Omuz 

Mean 35,8800 ,46385 

95% Confidence Interval for 
Mean 

Lower Bound 34,9313  

Upper Bound 36,8287  

5% Trimmed Mean 35,8815  

Median 36,1000  
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Variance 6,455  

Std. Deviation 2,54062  

Minimum 31,20  

Maximum 40,50  

Range 9,30  

Interquartile Range 3,08  

Skewness -,005 ,427 

Kurtosis -,567 ,833 

Biakromial 

Mean 38,4667 ,61122 

95% Confidence Interval for 
Mean 

Lower Bound 37,2166  

Upper Bound 39,7168  

5% Trimmed Mean 38,3278  

Median 38,0000  

Variance 11,208  

Std. Deviation 3,34781  

Minimum 33,20  

Maximum 46,20  

Range 13,00  

Interquartile Range 3,83  

Skewness ,693 ,427 

Kurtosis ,310 ,833 

El_bileĵi 

Mean 4,0700 ,11921 

95% Confidence Interval for 
Mean 

Lower Bound 3,8262  

Upper Bound 4,3138  

5% Trimmed Mean 4,0500  

Median 4,0000  

Variance ,426  

Std. Deviation ,65292  

Minimum 3,00  

Maximum 5,50  

Range 2,50  

Interquartile Range 1,00  

Skewness ,586 ,427 

Kurtosis -,339 ,833 

Bitrokanterik 

Mean 33,1700 ,44168 

95% Confidence Interval for 
Mean 

Lower Bound 32,2667  

Upper Bound 34,0733  
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5% Trimmed Mean 32,9907  

Median 33,0000  

Variance 5,853  

Std. Deviation 2,41920  

Minimum 30,00  

Maximum 41,20  

Range 11,20  

Interquartile Range 3,63  

Skewness 1,154 ,427 

Kurtosis 2,757 ,833 

Diz 

Mean 5,7467 ,13660 

95% Confidence Interval for 
Mean 

Lower Bound 5,4673  

Upper Bound 6,0261  

5% Trimmed Mean 5,7444  

Median 5,6500  

Variance ,560  

Std. Deviation ,74821  

Minimum 4,50  

Maximum 7,00  

Range 2,50  

Interquartile Range 1,05  

Skewness ,365 ,427 

Kurtosis -,776 ,833 

Ayak_bileĵi 

Mean 4,3367 ,09643 

95% Confidence Interval for 
Mean 

Lower Bound 4,1394  

Upper Bound 4,5339  

5% Trimmed Mean 4,3000  

Median 4,2000  

Variance ,279  

Std. Deviation ,52816  

Minimum 3,50  

Maximum 6,00  

Range 2,50  

Interquartile Range ,50  

Skewness 1,439 ,427 

Kurtosis 2,426 ,833 

Triceps Mean 18,9000 ,61653 
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95% Confidence Interval for 
Mean 

Lower Bound 17,6390  

Upper Bound 20,1610  

5% Trimmed Mean 18,8704  

Median 18,5000  

Variance 11,403  

Std. Deviation 3,37690  

Minimum 12,00  

Maximum 26,00  

Range 14,00  

Interquartile Range 5,25  

Skewness ,098 ,427 

Kurtosis -,291 ,833 

Oôconnor 

Mean 10,2717 ,44584 

95% Confidence Interval for 
Mean 

Lower Bound 9,3598  

Upper Bound 11,1835  

5% Trimmed Mean 10,0304  

Median 9,9300  

Variance 5,963  

Std. Deviation 2,44199  

Minimum 7,25  

Maximum 18,45  

Range 11,20  

Interquartile Range 2,84  

Skewness 1,608 ,427 

Kurtosis 3,539 ,833 

Liftandcarry 

Mean 17,6183 ,43870 

95% Confidence Interval for 
Mean 

Lower Bound 16,7211  

Upper Bound 18,5156  

5% Trimmed Mean 17,6461  

Median 17,2150  

Variance 5,774  

Std. Deviation 2,40286  

Minimum 11,42  

Maximum 22,20  

Range 10,78  

Interquartile Range 2,97  

Skewness ,096 ,427 
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Kurtosis ,474 -,833 

 

3.1. Tinetti Denge ve Y¿r¿me Test Skorlarē Korelasyon Analizi Bulgularē 

Veri setinde normal daĵēlēm testi ger­ekleĸtirilmiĸ olup verilerin normal daĵēlmadēĵē tespit edilmiĸtir. 

Bu y¿zden veri setinde Spearman's korelasyon analizi ger­ekleĸtirilmiĸtir. Tinetti denge ve y¿r¿me test 

skorlarē ile boy, bel, kilo, ayak uzunluĵu arasēnda korelasyon bulunamamēĸtēr (Tablo 3). ¢¿nk¿ saĵlēklē 
bireylerle ­alēĸēlmasē nedeniyle; tinetti denge ve y¿r¿me test skorlarē her bir birey i­in 35 tam puan 

olarak hesaplanmēĸtēr. Verilerin korelasyon grafiĵi aĸaĵēda ĸekil 3, ĸekil 4, ĸekil 5 ve ĸekil 6'te 

gºsterilmiĸtir. 

 

Tablo 3. Tinetti Denge ve Y¿r¿me Test Skorlarē ile Boy, Bel, Kilo, Ayak Uzunluĵu Korelasyon Analizi 

 

 

ķekil 3. Tinetti Denge ve Y¿r¿me Test Skoru ile Boy Uzunluĵu Korelasyonu 

Correlations 

 Boy Bel Kilo Ayak Tinetti 

Spearman'srho 

Boy 

CorrelationCoefficient 1,000 ,661**  ,740**  ,876**  . 

Sig. (2-tailed) . ,000 ,000 ,000 . 

N 30 30 30 30 30 

Bel 

CorrelationCoefficient ,661**  1,000 ,876**  ,669**  . 

Sig. (2-tailed) ,000 . ,000 ,000 . 

N 30 30 30 30 30 

Kilo 

CorrelationCoefficient ,740**  ,876**  1,000 ,696**  . 

Sig. (2-tailed) ,000 ,000 . ,000 . 

N 30 30 30 30 30 

Ayak 

CorrelationCoefficient ,876**  ,669**  ,696**  1,000 . 

Sig. (2-tailed) ,000 ,000 ,000 . . 

N 30 30 30 30 30 

Tinetti 

CorrelationCoefficient . . . . . 

Sig. (2-tailed) . . . . . 

N 30 30 30 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 
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ķekil 4. Tinetti Denge ve Y¿r¿me Test Skoru ile Kilo Korelasyonu 

 

 

ķekil 5. Tinetti Denge ve Y¿r¿me Test Skoru ile Bel ¢evresi Korelasyonu 

 

 

ķekil 6. Tinetti Denge ve Y¿r¿me Test Skoru ile Ayak Uzunluĵu Korelasyonu 
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3.2. Lift and Carry Test Skorlarē Korelasyon Analizi Bulgularē 

Veri setinde normal daĵēlēm testi ger­ekleĸtirilmiĸ olup verilerin normal daĵēlmadēĵē tespit edilmiĸtir. 
Bu y¿zden veri setinde Spearman's korelasyon analizi ger­ekleĸtirilmiĸtir. Lift and Carry test skorlarē 

ile uyluk uzunluĵu ve diz ­apē arasēnda korelasyon bulunamamēĸtēr (Tablo 4). Verilerin korelasyon 

grafiĵi aĸaĵēda ĸekil 7 ve ĸekil 8'de gºsterilmiĸtir. 

 

Tablo 4. Lift and Carry Test Skorlarē ile Uyluk Uzunluĵu ve Diz ¢apē Arasēndaki Korelasyon Analizi 

Correlations 

 Liftandcarry Diz Uyluk 

Spearman'srho Liftandcarry CorrelationCoefficient 1,000 ,047 ,033 

Sig. (2-tailed) . ,807 ,862 

N 30 30 30 

Diz CorrelationCoefficient ,047 1,000 ,399* 

Sig. (2-tailed) ,807 . ,029 

N 30 30 30 

Uyluk CorrelationCoefficient ,033 ,399* 1,000 

Sig. (2-tailed) ,862 ,029 . 

N 30 30 30 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

 

 

ķekil 7. Lift and Carry Test Skoru ile Diz ¢apē Korelasyonu 
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ķekil 8. Lift and Carry Test Skoru ile Uyluk Uzunluĵu Korelasyonu 

 

3.3 OôConnor Parmak Beceri Testi Skorlarē ile El Uzunluĵu ve El Bileĵi ¢apē Arasēndaki 

Korelasyon Analizi Bulgularē 

Veri setinde normal daĵēlēm testi ger­ekleĸtirilmiĸ olup verilerin normal daĵēldēĵē tespit edilmiĸtir. Bu 
y¿zden veri setinde Pearson korelasyon analizi ger­ekleĸtirilmiĸtir. OôConnor parmak beceri testi 

skorlarē ile el uzunluĵu ve el bileĵi arasēndaki korelasyon analizi sonucunda; Oôconnor parmak beceri 

testi skoru ile el bileĵi ­apē arasēnda zayēf korelasyon (r=0,133) bulunmuĸtur, Oôconnor parmak beceri 
testi skoru ile el uzunluĵu arasēnda negatif ve zayēf korelasyon (r=-0,115) bulunmuĸtur (Tablo 5). 

Verilerin korelasyon grafiĵi aĸaĵēda ĸekil 9 ve ĸekil 10'da gºsterilmiĸtir. 

 

Tablo 5. OôConnor Parmak Beceri Testi Skorlarē ile El Uzunluĵu ve El Bileĵi ¢apē Arasēndaki 

Korelasyon Analizi 

Correlations 

 Oconnor El_bileĵi El 

Oconnor PearsonCorrelation 1 ,133 -,115 

Sig. (2-tailed)  ,484 ,544 

N 30 30 30 

El_bileĵi PearsonCorrelation ,133 1 ,499**  

Sig. (2-tailed) ,484  ,005 

N 30 30 30 

El PearsonCorrelation -,115 ,499**  1 

Sig. (2-tailed) ,544 ,005  

N 30 30 30 

**. Correlation is significant at the 0.01 level (2-tailed). 
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ķekil 9. O'Connor Parmak Beceri Test Skoru ile El Uzunluĵu Korelasyonu 

 

 

ķekil 10. O'Connor Parmak Beceri Test Skoru ile El Uzunluĵu Korelasyonu 

 

4. TARTIķMA VE SONU¢ 

Antropometrik ºl­¿mler, v¿cudun fiziksel ºzellikleri ve kiĸinin genel saĵlēĵē arasēnda iliĸki kuran 

kantitatif ºl­¿mlerdir.Saĵlēklē bireylerde ºl­¿mlerin standardizasyonu, bireylerin izlenmesi ve 

hastalēklarēn teĸhisleri a­ēsēndan g¿venilirlik ve kolaylēk saĵlamaktadēr.Literat¿rde, fizyoterapide 
kullanēlan ºl­eklerdeki antropometrik ºl­¿mler yaygēn olarak hasta bireylerde deĵerlendirilmiĸtir, bu 

nedenle saĵlēklē bireylerde antropometrik ºl­¿mler eksiktir.Bu a­ēdan bu ­alēĸma yetiĸkin yaĸ grubunda 

ger­ekleĸtirilmiĸ olup; saĵlēklē bireylerin, OôConnor parmak beceri testine, Lift and Carry testine ve 
Tinetti denge y¿r¿y¿ĸ testine bakēlarak norm deĵerleri ortaya ­ēkarēlmēĸtēr. Aynē zamanda ek olarak, 

OôConnor parmak beceri test skorlarē ile el uzunluĵu ve el bileĵi ­apē arasēndaki iliĸkiler, Lift and Carry 

test skorlarē ile uyluk uzunluĵu ve diz ­apē, Tinetti denge ve y¿r¿y¿ĸ test skorlarē ile boy, bel, kilo, ayak 

uzunluĵu arasēndaki iliĸkiler deĵerlendirilmiĸtir. 

Oô connor parmak beceri test skorlarēyla el bileĵi ­apē arasēnda zayēf iliĸki, el uzunluĵu arasēnda ise 

zayēf ve negatif yºnl¿ bir iliĸki literat¿rdeki sonu­larla ºrt¿ĸmektedir. Oô connor parmak beceri testi ev 

aletleri montajē, ĸiĸe doldurma ve k¿­¿k torna iĸleri, enstr¿man iĸleri i­in baĸarēyē tahmin etmede de 
faydalē bir ­alēĸmadēr. Berger vd., yaptēklarē ­alēĸmada, eldivensiz kuru koĸullar ve iki tip Nitril eldivenli 

kuru ve ēslak koĸullar i­in Oô connor parmak beceri test skorlarēnē deĵerlendirmiĸlerdir.5 Eldiven 
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takmanēn O'Connor testi i­in yaklaĸēk %12 performans d¿ĸ¿ĸ¿ne neden olduĵunu, Eldivenlerin testten 

ºnce ēslatēlmasēnēn%11 oranēnda artērdēĵēnē bildirmiĸlerdir. Peters ve Campagnaro, kadēn ve erkeklerin 
el becerilerini karĸēlaĸtērdēklarē ­alēĸmalarēnda; b¿y¿k eller tarafēndan kolayca alēnabilen ve geniĸ bir 

hareket yºr¿ngesi gerektiren kalēn mandallarla yapēlan bir peg taĸēma gºrevinde erkeklerin kadēnlardan 

daha iyi performans gºsterdiĵini, ­ok ince mandallarla yapēlan bir peg taĸēma gºrevinde ise kadēnlarēn 
erkeklerden daha iyi performans gºsterdiĵini bildirmiĸlerdir.6 Bu noktadan hareketle ince el 

becerilerinde, el boyutu b¿y¿kl¿ĵ¿n¿n dezavantaj oluĸturduĵu gºr¿lmektedir. 

¢alēĸmamēzda Lift and Carry Test skoru ile uyluk uzunluĵu ve diz ­apē arasēnda iliĸki sºz konusu 

deĵildi. Literat¿rde bu ºl­ekte antropometrik ­alēĸmalar ­ok sēnērlē olmakla birlikte alt ve ¿st ekstremite 
ºzellikleri ve fonksiyonelliĵi ile iliĸkilendirilmiĸtir.7,8 Atletik performans ve baĸarēyē artērmaya yºnelik 

yapēlan ­alēĸmalarda; belirli v¿cut ºzelliklerinin bazē becerilerin kazanēlmasēnda ve ilerletilmesinde 

avantaj saĵladēĵē ve baĸarē ile v¿cut tipi arasēnda g¿­l¿ bir iliĸki olduĵu bildirilmiĸtir.9,10 Keogh vd., 
yaptēklarē ­alēĸmada daha baĸarēlēaĵērlēk kaldērēcēlarēn, daha az baĸarēlē kaldērēcēlardan ºnemli ºl­¿de 

daha b¿y¿k kas ­evresine ve kas miktarēna sahip olduklarēnē belirtmiĸlerdir.11 Aynē zamanda ­alēĸmada 

Kēsa v¿cut tipinin aĵērlēk kaldērēcēlara avantaj saĵladēĵē bildirilmiĸtir. 

Bireylerde mobilite ve fonksiyonelliĵi etkileyen en ºnemli unsurlarēn baĸēnda gelen v¿cut aĵērlēĵē ve 

kas k¿tlesidir. ¢oĵu durumda fazla kilolu bireylerde kas miktarē ve kas g¿c¿ yetersiz olabilmektedir. 

Artan yaĵ oranē, kas k¿tlesi ve kalitesi ¿zerinde olumsuz etkiler oluĸturabilmektedir. 12 Fazla kilolarēn 

kaslar ¿zerindeki olumsuz etkileri ise bireylerin denge problemleriyle ve d¿ĸme riskleri ile 
iliĸkilendirilmektedir.13 Denge ve y¿r¿y¿ĸ test baĸarēlarē, ­oĵu durumda alt ekstremite ºzellikleri ile de 

iliĸkilendirilmiĸtir.14 ¥zellikle ayaktaki en k¿­¿k deĵiĸikliĵin b¿t¿n v¿cudun dengesini etkilediĵi 

d¿ĸ¿n¿lmektedir.15 Literat¿rde boy uzunluĵunun da denge ¿zerine etkisi olduĵu bildirilmiĸ, ºzellikle 
kēsa boylu sporcu bireylerin dengelerini saĵlamada uzun boylu olanlara gºre daha baĸarēlē olduklarē 

tespit edilmiĸtir.16,17 ķaĸērtēcē ĸekilde ­alēĸmamēzda saĵlēklē yetiĸkin bireylerde, boy, bel, aĵērlēk, ayak 

uzunluĵu ºl­¿mleri ile Tinetti Denge ve Y¿r¿y¿ĸ Test skorlarē arasēnda bir iliĸki olmadēĵē bulunmuĸtur. 

Sonu­larēmēzē etkileyen faktºrler arasēnda yardēmcē test kullanēm durumunun sºz konusu olabileceĵi 
akla gelmektedir. Yapēlan ­alēĸmalarda ­oĵu kez Tinetti Denge ve Y¿r¿y¿ĸ testi, Kalk Y¿r¿ Testi, Berg 

Denge Skalasē, Modifiye Fonksiyonel Uzanma Testi birlikte kullanēlmaktadēr. ¢alēĸmanēn saĵlēklē 

bireylerde ve sadece yetiĸkin yaĸ grubunda yapēlmēĸ olmasē da diĵer bir etkileyici unsurdur. Bu y¿zden 
elde ettiĵimiz sonu­lar dikkatle yorumlanmalē ve diĵer bºlgelere, diĵer yaĸ gruplarēna gºre 

genelleĸtirilmemelidir. 

Tamamlanan bu ­alēĸma, katēlēmcēlarē ve konusu bakēmēndan alanēnda yapēlmēĸ ­ok az ­alēĸmadan bir 
tanesidir. Bu nedenle mevcut ­alēĸma literat¿rdeki ºnemli bir eksikliĵi kapatmaya yardēmcē bir 

­alēĸmadēr. Antropometrik ºl­¿mlerin fizyoterapide kullanēlan ºl­eklerde standardizasyonu ve ºl­ek 

skorlarēnēn, ºl­¿m deĵerleri ile iliĸkilendirilmesi konusunda daha fazla ­alēĸmaya ihtiya­ duyulduĵu 

a­ēktēr. Bu ºl­eklere ek olarak yaygēn kullanēlan diĵer ºl­eklerde de antropometrik ºl­¿mlerin 

belirlenmesi, literat¿rde ilgili eksikliĵin giderilmesine katkē saĵlayacaktēr. 
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1ĶK¢¦ Atat¿rk Eĵitim Araĸtērma Hastanesi 

 

¥zet 

¥zet: Ama­: Zor hava yolu anestezistler i­in en b¿y¿k zorluklardan biridir. Baĸarēsēz ent¿basyon ve 
hastayē solutamama tehlikeli sonu­lar doĵurabilir.  Zor ent¿basyonun yºnetimi i­in, anestezi ºncesi 

deĵerlendirme ve teknik ekipmanla hazērlēk yapmak gerekir. Fiberoptik ent¿basyon bºyle durumlarda 

uygun bir yaklaĸēm ĸeklidir.  Biz bu olguda , aĵēz i­i t¿mºr nedeniyle operasyon ge­irecek zor 
ent¿basyon hastasēna, fiberoptik uygulamasēnda ketamin kullanēm deneyimimizi paylaĸtēk. Gere­ ve 

Yºntem: Yazēlē anestezi onamē alēnmēĸ ,59 yaĸēnda ASA II erkek hasta, damar yolu a­ēlēp, monitºrize 

edildikten sonra, ketaminin yan etkilerine karĸēn, iv 0.5 mg atropin ve 2 mg midazolam ile premedike 

edildi. Hastanēn sedasyonunu saĵlamak ve solunum yolu reflekslerini de korumak ama­lē ketamin iv 1g 
/kg verilerek anestezisi saĵlandē. Bulgular: Aĵēz i­i t¿mºr sebebiyle , aĵēz a­ēklēĵē kēsētlē hastanēn 

anestezisi saĵlandēktan sonra fiber optikle orofarinkse hassas bir ĸekilde giriĸ yapēldē. Bu arada 

hastanēn spontan solunumu ve refleksleri mevcuttu. Kord vokaller gºr¿l¿nce daha ºnce fiber optike 
ge­irilmiĸ 7,5 numara endotrakeal t¿p ilerletilerek trakeaya baĸarēlē bir ĸekilde yerleĸtirildi. KBB ekibi 

tarafēndan operasyonuna baĸlanēlmasēna izin verildi. Sonu­: Zor ent¿basyon olgusunda fiber optik 

uygulamasēnda, ketamin kullanēmēnēn, hasta g¿venliĵi a­ēsēndan ideal olduĵunu deneyimledik. 

Anahtar Kelimeler: Anahtar Sºzc¿kler: Fiberoptik Bronkoskop; Ketamin 

 

Our Experience with Ketamine in a Case of Difficult Intubation with a Fiberoptic Bronchoscope 

 

Abstract 

Objective: Difficult airway is one of the biggest challenges for anesthetists. Unsuccessful intubation and 

inability to ventilate the patient can have dangerous consequences. Management of difficult intubation 
requires pre-anesthetic evaluation and preparation with technical equipment. Fiberoptic intubation is 

an appropriate approach in such situations. In this case, we shared our experience of using ketamine in 

fiberoptic application to a patient with difficult intubation who will undergo an operation due to an 

intraoral tumor. Materials and Methods: A 59-year-old ASA II male patient with written consent for 
anesthesia was premedicated with IV 0.5 mg atropine and 2 mg midazolam after intravenous access 

was established and monitored. In order to provide sedation and protect respiratory tract reflexes, the 

patient was anesthetized by intravenous administration of 1g/kg of ketamine. Results: After anesthesia 
of the patient with limited mouth opening due to intraoral tumor, a sensitive access to the oropharynx 

was made with fiber optic. Meanwhile, the patient had spontaneous breathing and reflexes. When the 

vocal cords were seen, the 7.5 endotracheal tube, which was previously placed with fiber optic, was 
advanced and successfully placed into the trachea. The ENT team was allowed to start the operation. 

Conclusion: We experienced that the use of ketamine in fiber optic application in difficult intubation 

cases is ideal in terms of patient safety. 
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Giriĸ 

Zor hava yolu anestezistler i­in en b¿y¿k zorluklardan biridir. Baĸarēsēz ent¿basyon ve hastayē 
solutamama tehlikeli sonu­lar doĵurabilir . Zor ent¿basyonun yºnetimi i­in, anestezi ºncesi 

deĵerlendirme ve teknik ekipmanla hazērlēk yapmak gerekir. Hastanēn aĵēz boĵaz yapēsēnēn ent¿basyon 

i­in uygun olup olmadēĵē, kullanēlacak endotrakeal t¿p, laringoskop gibi ekipmanlarēn hazēr olmasē 

solunum yolunu g¿venle a­abilmek a­ēsēndan ºnemlidir. Bu ekipmanlarēn i­inde fiberoptik laringoskop 

ayrē bir ºnem taĸēr. Ķki t¿r¿ vardēr, sert ve esnek olarak isimlendirilir. 

1.1.Rijit bir laringoskop ucunda bir b¿y¿te­ lensli metalden yapēlēr ve genellikle hasta uyurken, anestezi 

altēndayken kullanēlēr. Hasta i­in ­ok konforlu olmaz.(ķekil 1) Hastanēn aĵēz boĵaz yapēsēna ve 

trakeasēna zarar verebilir. 

 

 

ķekil 1. Rijit Laringoskop 

 

1.2. Esnek fiber optik laringoskop ucunda bir kamera bulunan ince, b¿k¿lebilir bir t¿pt¿r ve hasta uyanēk 

olduĵunda kullanēlēr.  Esnek fiber optik laringoskop hastanēn boĵazēna daha kapsamlē bir gºr¿n¿m saĵlar 

ve hasta i­in daha konforlu bir se­imdir. Anestezist i­in kullanēmē daha kolaydēr. Ancak daha 

maliyetlidir.(ķekil 2) 

 

 

ķekil 2: Esnek Laringoskop 
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2.Aĵēz i­i yer kaplayan oluĸumlar:  

Aĵēz kanserleri, yanaklarēn ve dudaklarēn i­ y¿zeyleri, dilin ºn ¿­te ikisi, dil kºk¿, diĸ etleri, aĵēz tabanē, 
damak ve yirmi yaĸ diĸlerinin arka tarafē dahil olmak ¿zere aĵēzda baĸlar. Aĵēzēn hemen gerisinde kalan 

boĵaz bºl¿m¿ olan orofarinksi de i­ine alabilir. Bu t¿r hastalarē uyutmak i­in ent¿basyon iĸlemini 

yapmak ­ok zor olabilir. (ķekil 3) 

 

 

ķekil 3. Aĵēz i­i yer kaplayan oluĸum 

 

Bu t¿r hastalarda bir takēm risk faktºrleri vardēr. Risk faktºrleri i­inde aĵēz kanserleriyle iliĸkisi olduĵu 
d¿ĸ¿n¿len t¿t¿n, alkol ve insan papilloma vir¿s¿ (HPV) enfeksiyonlarē vardēr. Hastanē preop 

muayenesinde bunlar da sorgulanmalēdēr. Aĵēz i­i kitle sebebiyle rahat bir ent¿basyon 

yapamayacaĵēmēz d¿ĸ¿nd¿ĵ¿m¿z bu hastada, en uygun yºntemin refleksleri koruyarak solunumu 
durdurmadan flexible bronkoskop yardēmē ile ent¿basyon olduĵuna karar verdik. Buna uygun olarak 

ketamin adlē ila­la dissosiyatif   anestezi yºntemini d¿ĸ¿nd¿k. Dissosiyatif anestezi , gºzleri a­ēk uyanēk 

gibi gºr¿nen , ancak hastanēn bilin­ durumunun kapalē olduĵu bir yºntemdir. Hastanēn baĸta solunum 
olmak ¿zere hi­bir refleksi kaybolmaz. Bu hastada da en uygun yºntemin ketaminle uyutmak olduĵuna 

karar verdik. 

Gere­ ve Yºntem 

Yazēlē anestezi onamē alēnmēĸ, eski sigara i­icisi 59 yaĸēnda ASA II erkek hasta, damar yolu a­ēlēp, 
monitºrize edildikten sonra, ºncelikle ketaminin sekresyon artēĸē ve hallusinasyon yan etkilerine karĸēn, 

iv 0.5 mg atropin ve 2 mg midazolam ile premedike edildi. Daha sonra ise hastanēn sedasyonunu 

saĵlamak ve solunum yolu reflekslerini de korumak ama­lē ketamin iv 1mg /kg verilerek anestezisi 

saĵlandē.  

Bulgular  

Aĵēz i­i t¿mºr sebebiyle , aĵēz a­ēklēĵē kēsētlē hastanēn anestezisi saĵlandēktan sonra fiber optikle 

orofarinkse hassas bir ĸekilde giriĸ yapēldē.(ķekil 4) Bu arada hasta, anestezi altēnda uyumuĸtu, ancak 
spontan solunumu ve refleksleri mevcuttu. Hastanēn vital bulgularē stabil, herhangi bir reaksiyon 

gºzlenmedi. Kord vokaller gºr¿l¿nce daha ºnce fiber optike ge­irilmiĸ 7,5 numara endotrakeal t¿p 

ilerletilerek trakeaya baĸarēlē bir ĸekilde yerleĸtirildi. KBB ekibi tarafēndan operasyonuna baĸlanēlmasēna 
izin verildi. Operasyon baĸladēĵēnda standart genel anestezi prosed¿rlerine ge­ildi. Operasyon baĸarēlē 

bir ĸekilde sonlanēp , bitiminde hasta ekst¿be edilip postop gºzleminden sonra vital bulgular stabil 

servise gºnderildi. 
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ķekil 4. Fiberoptikle Ent¿basyon Ķĸlemi 

Sonu­ 

Sonu­ olarak, aĵēz kitle sebebiyle zor ent¿basyon olgusunda fiber optik laringoskop uygulamasē iyi bir 
yºntem olduĵu kabul edilebilir. Bu yºntemde de   ketamin kullanēmēnēn, hasta g¿venliĵi a­ēsēndan ideal 

olduĵunu deneyimlemiĸ olduk. 
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¥zet 

Ama­: Bu ­alēĸmada gonore ile ilgili yapēlan ­alēĸmalarēn sistematik ve kapsamlē bir ĸekilde 
deĵerlendirilmesi ama­lanmaktadēr. Yºntem: Mevcut bibliyometrik analiz ­alēĸmasēnda, ­alēĸmanēn 

amacēnē ger­ekleĸtirmek i­in Web of Science (WoS; eski adēyla Web of Knowledge) veri tabanē 

kullanēlmēĸtēr. ñNeisseria gonorrhoeaeò ñgonorrhoeaeò veya ñN. gonorrhoeaeò ya da ñgonorrhea 
kelimeleri aranarak makaleler taranmēĸtēr. Bulgular: WOS veri tabanēnda, t¿m ­alēĸma dºnemi i­in 

4.250 makale tespit edildi. Makalelerin ­oĵu 2010-2019 yēllarē arasēnda yayēnlanmēĸtēr (%27.506). 

Makaleler 84 farklē disiplinden olup en ilk ¿­ sērada Mikrobiyoloji (n= 1829, %43.035), Ķnfeksiyon 

Hastalēklarē (n=1664, %39.153) ve Ķmm¿noloji (n=793, %18.659) yer almaktadēr. Bu alanda en ­ok 
­alēĸmayē yapan ¿lke Amerika Birleĸik Devletleri (ABD) (n=1931, %45,435) iken bunu Ķngiltere, 

Kanada, Ķsve­ ve Avustralya izlemiĸtir. T¿rkiye 46. sērada yer almaktaydē. 4.250 makaleye 106.469 atēf 

yapēlmēĸ olup, H indeks ortalamasē 117ôydi. Atēf sayēsē yēllar i­inde beklenildiĵi gibi artmēĸtēr. Sonu­: 
Bulgularēmēz gonore konusundaki araĸtērmalarēn beklendiĵi gibi ºnemli ºl­¿de arttēĵēnē ve ­ok ­eĸitli 

uzmanlēk alanlarēnē kapsadēĵēnē ortaya koymaktadēr. ABD baĸta olmak ¿zere Amerika ve Avrupa 

¿lkeleri bu alandaki en ¿retken ¿lkeler olarak dikkat ­ekmektedir. 

Anahtar Kelimeler: Neisseria Gonorrhoeae, Bibliyometrik Analiz, Gonore. 

 

Bibliometric Analysis of Global Gonorrhea Research 

 

Abstract 

Objective: This study offers a systematic and comprehensive picture of the field, which researchers may 

use to assess the characteristics of articles involving Neisseria gonorrhoeae. Materials and Methods: 
In the current bibliometric analysis study, the Web of Science (WoS; formerly Web of Knowledge) 

database was used to accomplish the objective of the study. The keywords "Neisseria gonorrhoeae" 

"gonorrhoeae" or "N. gonorrhoeae" or "gonorrhea" were used in the search, using "title" as the search 

item. The article category was referred to as the document type in this study. Results: In the WOS 
database, 4250 articles were retrieved for the entire study period. Most of the articles were published 

between the years 2010-2019 (27.506%). The articles were from 84 different study areas. Most of them 

from Microbiology (n= 1829, 43.035%), Infectious Diseases (n=1664, 39.153%) and Immunology 
(n=793, 18.659%) areas. The top-ranked country was the USA (n=1931, 45.435%) in this field. Also, 

England, Canada, Sweeden, and Australia were the most productive countries on this topic. Turkey 
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ranked 46th. 4.250 articles were cited 106,469 times, H index average per item was 117. The number 

of citations increased over the years. Conclusion: Our findings revealed that current research on the 
subject of gonorrhea has increased dramatically, as expected, and has covered a wide range of 

specialties. With a focus on the USA, American and European institutions are by far the most influential 

regions of the globe in terms of study in this field. 

Keywords: Neisseria Gonorrhoeae, Bibliometric Analysis, Gonorrhea. 

 

INTRODUCTION  

Scholars perform bibliometric analysis for different purposes, including spotting recent trends in the 
quality of publications, collaboration trends, and research themes, as well as analyzing the essence of a 

certain topic in the current literature1. Through well-designed bibliometric analyses, scholars can acquire 

a one-stop overview, identify knowledge gaps, develop new research ideas, and establish the future 

contribution in the field, forming the basis for furthering a subject in innovative and creative ways 2,3. 

Neisseria gonorrhoeae is an intracellular gram-negative diplococcus bacterium responsible for a 

sexually transmitted infection (STI) named gonorrhea, in humans. It was first isolated in 1979 by Albert 
Neisser 4. After Chlamydia trachomatis infection, gonorrhea is the world's 2nd most frequent bacterial 

STI. In addition, multidrug-resistant N. gonorrhoeae strains have been detected worldwide 5.  

The World Health Organization (WHO) currently recommends ceftriaxone-azithromycin dual therapy 

for this infection 6. Nevertheless, azithromycin and ceftriaxone resistance is on the rise, and treatment 
failures are becoming more common. As a result, innovative approaches to reducing the development 

of antimicrobial-resistant N. gonorrhoeae by enhancing the detection and treatment of resistant 

infections are definitely needed. Molecular assays to predict resistance are being developed, greater 
doses of ceftriaxone are being used, older antibiotics are being repurposed, and newer antibiotics are 

being developed. Furthermore, due to the cross-protectivity of the N. meningitidis vaccine, the 

opportunity to produce a vaccine for N. gonorrhoeae has resurfaced in recent years, employing a range 

of techniques and targets. Despite tremendous advances, there is still substantial effort to be done 

internationally to prevent antimicrobial-resistant N. gonorrhoeae 5,7. 

This study provides a systematic and comprehensive picture of the field that researchers can use to 

evaluate the characteristics of articles on gonorrhea. 

Methodology 

Database 

In the current study, the Web of Science (WoS; formerly Web of Knowledge) database was used to 
accomplish the objective of the study. The WOS database provides subscribers with access to a number 

of databases that give detailed citation data for a variety of academic areas. It was created by the Institute 

for Scientific Information in the first place. Clarivate (formerly Thomson Reuters' Intellectual Property 

and Science unit) currently owns it. Originally created by the Institute for Scientific Information (ISI), 
the service is now maintained by Clarivate Analytics. Six online databases make up the WOS Core 

Collection; [Social Sciences Citation Index (SSCI), Science Citation Index Expanded (SCIE), Emerging 

Sources Citation Index (ESCI), Arts & Humanities Citation Index (A&HCI or AHCI),  Book Citation 

Index (BCI) and Conference Proceedings Citation Index (CPCI)] 8. 

This database has two search options: a simple search and an advanced search, which allows you to 

create complicated and extensive search queries to achieve your goal with high validity. Consumers can 

access terms in titles, abstracts, journal/authors names, and affiliations in this database. 

The keywords "Neisseria gonorrhoeae" or "gonorrhea" or "N. gonorrhoeae" were used in the search, 

using "title" as the search item. The article category was referred to as the document type in this study. 

The search time range was up to December 31, 2021, which was the maximum time range of the WOS 
database. Finally, the collected literature was carefully reviewed for relevance to the current article's 

research. 
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Mapping 

To visualize collaboration networks and keywords, the VOSviewer 1.6.18 for the Microsoft Windows 
systems program was used. We created co-occurrence networks from the obtained publications' 

bibliographic metadata. 

Results 

A. General information, countries, affiliations 

Throughout the whole study period, the WOS database yielded 4250 articles on gonorrhea. Most of the 

articles were published between the years 2010-2019 (27.506%) (Figure 1).  

 

 

Figure 1. The number of articles according to time periods. 

 

The articles were mostly written in English (96.682%). French (1.388%), German (0.8%), and Spanish 
(0.471%) were the other most preferred languages. 2161(50.847%) of the articles were published as 

Open Access (OA). 

The articles were from 84 different study areas. Most of them from Microbiology (n= 1829, 43.035%), 

Infectious Diseases (n=1664, 39.153%) and Immunology (n=793, 18.659%) areas (Table 1). 

 

Table 1. Top 10 research areas of the articles. 

The WOS categories Record Count % of 4.250 

Microbiology 1829 43.035 

Infectious Diseases 1664 39.153 

Immunology 793 18.659 

Pharmacology Pharmacy 461 10.847 

Biochemistry Molecular Biology 348 8.188 

Public Environmental 

Occupational Health 

290 6.824 

Medicine General Internal 187 4.400 

Dermatology 176 4.141 

Obstetrics Gynecology 123 2.894 
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The WOS categories Record Count % of 4.250 

Multidisciplinary Sciences 116 2.729 

*Showing 10 out of 84 entries 

 

The most of the articles were published in the SCI-EXPANDED indexed journals (Table 2).  

 

Table 2. The articles according to Web of Science Index 

The WOS Index Record Count % of 4.250 

SCI-EXPANDED 4126 97.082 

SSCI 139 3.271 

ESCI 74 1.741 

CPCI-S 56 1.318 

BKCI-S 36 0.847 

IC 3 0.071 

 

The top-ranked country was the USA (n=1931, 45.435%) in this field. Also, England, Canada, Sweeden, 

and Australia were the most productive countries on this topic. Turkey ranked 46th (Table 3).  

 

Table 3. Top 15 countries. 

Countries/Regions Record Count % of 4.250 

The USA 1931 45.435 

England 488 11.482 

Canada 330 7.765 

Sweden 288 6.776 

Australia 242 5.694 

Germany 151 3.553 

Peoples Republic of China 138 3.247 

Japan 130 3.059 

France 121 2.847 

Netherlands 118 2.776 

India 93 2.188 

South Africa 68 1.600 

Belgium 62 1.459 

Norway 62 1.459 

Scotland 61 1.435 

48 record(s) (1.129%) do not contain data in the field being analyzed 

 

2.426 articles (57.082%) of the articles did not have a funder sponsor. The United States Department Of 

Health and Human Services (24.824 %) funded most of the studies (Table 4). 

 

Table 4. Distrubition of main funding agencies. 

Funding Agencies Record Count % of 4.250 

United States Department of 

Health Human Services 

1055 24.824 

National Institutes of Health USA 990 23.294 

National Institute of Allergy 
Infectious Diseases  

855 20.118 

European Commission 108 2.541 

National Institute of General 

Medical Sciences  

105 2.471 
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Wellcome Trust 63 1.482 

National Health And Medical 

Research Council of Australia 

61 1.435 

National Center For Research 

Resources  

60 1.412 

Centers For Disease Control 

Prevention USA 

55 1.294 

United States Public Health 

Service 

55 1.294 

*Showing 10 out of 1.217 entries 

 

The University of North Carolina and the Centers For Disease Control Prevention (CDC) was the lead 

affiliations on gonorrhea research (Table 5). 

 

Table 5. The list of top affiliations. 

Affiliations  Record Count % of 4.250 

University of North Carolina 248 6.964 

Centers for Disease Control 

Prevention, USA 

244 5.741 

University of California System 170 4.000 

Orebro University 165 3.882 

University of Washington 128 3.012 

University of Washington Seattle 128 3.012 

US Department Veterans Affairs 122 2.871 

Veterans Health Administration 122 2.871 

Emory University 114 2.682 

Showing 10 out of 2.826 entries; 49 record(s) (1.153%) do not contain data in the field being analyzed 

 

Magnus Unemo (n=168, 3.953), William M. Shafer (n=85, 2%) and H. Steven Seifert (n=74, 1.741%) 

was the most productive author. Most of the articles were published in the óSexually Transmitted 

Diseasesô and óInfection and Immunityô journals (Table 6). 

 

Table 6. Top 10 journals with the most articles. 

Journals Record Count % of 4.250 

Sexually Transmitted Diseases 331 7.788 

Infection and Immunity 286 6.729 

Journal of Clinical Microbiology 258 6.071 

Antēmicrobial Agents and 

Chemotherapy 

191 4.494 

Journal of Bacteriology 188 4.424 

Journal of Antimicrobial 

Chemotherapy 

144 3.388 

Brētēsh Journal of Venereal 

Dēseases 

119 2.800 

Journal of Infectious Diseases 115 2.706 

Sexually Transmitted Infections 102 2.400 

Molecular Mēcrobiology 97 2.282 

*Showing 10 out of 621 entries 
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B. Citing analysis 

4.250 articles were cited 106,469 times, H index average per item was 117. The number of citations 

increased over the years (Figure 2). 

 

 

Figure 2. The number of articles and citations over the years. 

 

The top cited articles, the avarage and total number of citations were given in Table 7.  

 

Table 7. Top cited articles, the avarage and total number of citations10-19. 

Journal, Author, Article, Year, Reference number Average citations per 

year 

Total 

Nature. Pohlner J, et al 10. Gene structure and 

extracellular secretion of Neisseria gonorrhoeae IgA 

protease. 1987 

14.86 535 

Antimicrob Agents Chemother. Ohnishi M, et al 11. Is 

Neisseria gonorrhoeae initiating a future era of 

untreatable gonorrhea?: detailed characterization of the 
first strain with high-level resistance to ceftriaxone. 

2011  

38.58 463 

Antimicrob Agents Chemother. Unemo M, et al12. 

High-level cefixime-and ceftriaxone-resistant 

Neisseria gonorrhoeae in France: novel penA mosaic 

allele in a successful international clone causes 

treatment failure. 2012  

38.91 428 

Cell. Stern A, et al13. Opacity genes in Neisseria 

gonorrhoeae: control of phase and antigenic variation. 

1986  

9.22 341 

J Infect Dis. Brotman RM, et al14. Bacterial vaginosis 

assessed by gram stain and diminished colonization 

resistance to incident gonococcal, chlamydial, and 

trichomonal genital infection. 2010  

16.4 328 

J Exp Med. Ram S, et al15. A novel sialic acid binding 
site on factor H mediates serum resistance of sialylated 

Neisseria gonorrhoeae. 1998  

12.56 314 

https://www.webofscience.com/wos/woscc/citing-summary/4474094?type=refid
https://www.webofscience.com/wos/woscc/citing-summary/416492710?type=refid
https://www.webofscience.com/wos/woscc/citing-summary/428592104?type=refid
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Lancet. Ashford WA, et al16. Penicillinase-producing 

Neisseria gonorrhoeae. 1976  

6.66 313 

Proc Natl Acad Sci U S A Shafer, et al17. Modulation 

of Neisseria gonorrhoeae susceptibility to vertebrate 

antibacterial peptides due to a member of the 

resistance/nodulation/division efflux pump family. 

1998  

12.44 311 

Proc Natl Acad Sci USA. Goodman SD, et al18. 

Identification and arrangement of the DNA sequence 

recognized in specific transformation of Neisseria 
gonorrhoeae. 1988  

8.34 292 

Antimicrob Agents Chemother. Poole K19. Efflux-

mediated resistance to fluoroquinolones in gram-

negative bacteria. 2000  

10.21 286 

 

C. Mapping  

 

Figure 3. Authors minimum 25 documents 

 

https://www.webofscience.com/wos/woscc/citing-summary/5973414?type=refid
https://www.webofscience.com/wos/woscc/citing-summary/5984439?type=refid
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Figure 4. Collabaraitons between top affiliations. 

Discussion 

Gonorrhea is a highly prevalent disease, particularly among young people between the ages of 15 and 

24 in the USA and globally. The most comprehensive picture of STIs in the USA to date comes from 

the CDC. According to the CDC data, over 20% of the USA population ï or one for every five persons 
ï had an STI on almost any particular day in 2018, with STIs costing the American healthcare system 

approximately $16 billion in healthcare costs alone. Gonorrhea infection is also the second-leading cause 

of STIs 20. 

The importance of research in a country's development and advancement cannot be overstated. The 
publication of an investigator's project allows the knowledge to be shared with the scientific community, 

and original publications allow investigators to communicate their scientific observations. Publications 

are frequently used to assess the success of research projects. In recent years, there has been a rise in 
interest in developing scientific metrics that might assist with the analysis of study results 9. This study 

aims to make a systematic and comprehensive picture of the articles on gonorrhea. No similar 

bibliometric study on the gonorrhea topic was found in the published literature. The articles regarding 
gonorrhea in English were collected from the WoS database between 1970 and 2021 for statistical and 

bibliometric analysis. After text mining operations, effective organizations, authors, and countries on 

the gonorrhea topic were shown using graphs. Figures were also used to depict the distribution of 

publication numbers according to the number of authors and the change in publication numbers over 
time from 1970 to 2021. The top cited articles in this field were listed in a table at the conclusion of the 

data analysis. 

The WOS database is a commonly used bibliometric database that provides free output for visualization 
or mapping using various visualization programs. In this study, we also used visualization or mapping 

technologies. 

The USA (n=1931, 45.435%) like in prior bibliometric analysis 21-23, has by far the most publications 

on gonorrhea research. Also, the most productive countries on this topic were England, Canada, Sweden, 
and Australia. In addition, developed countries were in the first place. This may be due to both advanced 

scientific activities and the high number of reported cases of gonorrhea in these developed countries. 

Furthermore, the vast majority of the most referenced publications are from American or European 
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institutions, with only a few from other continents. The University of North Carolina (USA) and CDC 

(USA) published the most articles. 

The times cited count is used to determine the h-index value, which is based on a list of articles ranked 

in descending order. An index of h indicates that there are h papers in the collection, each of which has 

been cited at least H times. The H-index is calculated using the number of years of your product 
subscription and the time period you choose. Items that are not included in your subscription will be 

excluded from the calculation24. The number of articles and citations has increased numerically over the 

years. 

In conclusion, to the author's knowledge, this is the first study to assess gonorrhea research with the 
bibliometric method. Our findings revealed that current research on the subject of gonorrhea has 

increased dramatically, as expected, and has covered a wide range of specialties. With a focus on the 

United States, American and European institutions are by far the most significant in terms of research 

on this topic. 

Limitations:  However, there are several limitations to this research. Some articles may have been 

missing and the number of citations was overestimated because the data was gathered from a single 
database (WOS), although the authors believe this is improbable. The content analyses did not 

implement. 

CONFLICTS OF INTEREST : No conflict of interest was declared by the authors. 

Ethical consideration: As there is no human or animal involvement in most bibliometric investigations, 

no ethical approval was necessary. 

Informed consent: Informed consent was not was necessary as it is a document analysis study.  

Availability of data and material: Data was retrieved from Web of Science bibliometric database. We 

used ¢anakkale Onsekiz Mart University's online library and digital resources to access information. 

Funding: None. 

Authors Contributions: Authors have equal contributions. 
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¥zet 

Ama­: Doĵurganlēk durumu gºz ºn¿ne alēndēĵēnda gebe olan her on kadēndan biri sigara i­mektedir. 
¢alēĸmamēzda gebelerde sigara i­me durumunun deĵerlendirilmesi ve sigara kullanmanēn zararlarē 

konusunda bilgi d¿zeyleri ºl­¿ld¿. Materyal ve metot: Erzurum il halk saĵlēĵē m¿d¿rl¿ĵ¿ne baĵlē aile 

hekimlikleri ve Atat¿rk ¦niversitesi Tēp Fak¿ltesi kadēn doĵum hastalēklarē polikliniĵi ve kliniĵine 

m¿racat eden gebeden oluĸdu. ¥rneklem b¿y¿kl¿ĵ¿ sigara i­me prevelansē %9 alēnarak, %99 g¿ven 
aralēĵēnda 500 kiĸi olarak hesaplandē. Sonu­lar: ¢alēĸmaya katēlan 500 gebenin sigara i­me durumlarē 

sorgulandēĵēnda ise 60ôēnēn (%12,0) aktif sigara i­iyor olduĵu, 26ôsēnēn (%5,2) gebelik ºncesi sigara 

i­meyi bērakmēĸ olduĵu, 414ô¿n¿n (%82,8) sigara kullanmadēĵē tespit edildi. Gebelere sigara i­menin 
anne ve bebek ¿zerine zararlarē hakkēndaki bilgi d¿zeyleri sorgulandēĵēnda 176 gebenin (%35.2) 

fikrinin olmadēĵēnē veya sigaranēn bebeĵe zarar vermediĵini belirttiĵi gºzlendi. Sigara i­en gebelerin 

12ôsinde (%20) erken doĵum tehdidi veya d¿ĸ¿k tehdidi yaĸandēĵē gºzlendi. Sigara i­en gebelerin eĵitim 
d¿zeyleri karĸēlaĸtērēldēĵēnda ise 25ôinin (%41.6) ¿niversite ve ¿st¿ d¿zeyde eĵitim aldēĵē gºzlendi. 

Eĸleri sigara i­en gebelerin i­meyenlere nazaran istatistiksel olarak daha y¿ksek oranda sigara i­tiĵi 

gºzlendi (p<0,001). Tartēĸma: Fet¿s ve anne saĵlēĵē i­in son derecede ºnemli olan sigara kullanēmē 

sosyok¿lt¿rel d¿zeyi y¿ksek, eĸleri sigara i­en gebelerde daha sēk gºzlenmekteydi. ¢alēĸmamēzda sigara 
i­en gebelerin yeterli d¿zeyde sigaranēn zararlarē konusunda bilgisi olmadēĵē gºzlendi. ¦lkemizde 

sigara zararlarē konusunda yeterli bilgisi olmayan gebelerde gebelik ºncesi ve s¿resince farkēndalēk 

artērēlmasē i­in ­alēĸmalar d¿zenlenmelidir. 

Anahtar Kelimeler: Gebelik, Risk, Sigara Ķ­iciliĵi 

 

Abstract 

Objective: Considering the fertility status, one out of every ten pregnant women smokes. In our study, 

the level of knowledge about the evaluation of smoking status in pregnant women and the harms of 

smoking were measured. 

Method: It consisted of pregnant women who applied to family medicine departments affiliated to 

Erzurum provincial public health directorate and Atat¿rk University Faculty of Medicine, obstetrics 

and gynecology outpatient clinic and clinic. The sample size was calculated as 500 individuals at the 

99% confidence interval, taking the smoking prevalence of 9%. 

Results: When the smoking status of 500 pregnant women participating in the study was questioned, 60 

(12.0%) were active smokers, 26 (5.2%) had quit smoking before pregnancy, and 414 (82.8%) It was 
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determined that he did not smoke. When the knowledge levels of pregnant women about the harms of 

smoking on mother and baby were questioned, it was observed that 176 pregnant women (35.2%) stated 
that they had no idea or that smoking did not harm the baby. It was observed that 12 (20%) of the 

pregnant women who smoked experienced the threat of premature birth or miscarriage. When the 

education levels of pregnant smokers were compared, it was observed that 25 (41.6%) of them had a 
university or higher education level. It was observed that pregnant women whose spouses smoked 

smoked at a statistically higher rate than non-smokers (p<0.001). 

Discussion: Smoking, which is extremely important for fetal and maternal health, was observed more 

frequently in pregnant women with a high sociocultural level and smoking spouses. In our study, it was 
observed that pregnant women who smoked did not have sufficient knowledge about the harms of 

smoking. In our country, studies should be organized to raise awareness before and during pregnancy 

in pregnant women who do not have sufficient knowledge about the harms of smoking. 

Keywords: Pregnancy, risk, smoking 

 

1. Giriĸ 

Sigara kullanēmē, d¿nyadaki ºl¿m nedenleri arasēnda ikinci sērayē almakta ve ortalama olarak yēlda 5,4 

milyon kiĸi sigara nedeniyle ºlmektedir (1). Geliĸmiĸ toplumlarda sigara t¿ketiminde hēzlē bir azalma 

yaĸanērken, geliĸmekte olan ¿lkelerde ise sigara t¿ketimi giderek artmēĸtēr. Y¿ksek refah d¿zeyindeki 

kadēnlar d¿ĸ¿k refah d¿zeyine sahip kadēnlara gºre daha fazla sigara kullanmaktadēr. Doĵurganlēk 
durumu gºz ºn¿ne alēndēĵēnda, halen gebe olan her on kadēndan biri sigara i­mektedir (2). Bir toplumda 

kadēn pop¿l©syonunda sigara t¿ketiminin artmasē, sigaradan kaynaklanan gebelik ile ilgili risklerin de 

artmasēna neden olmaktadēr (3). 

Gebelik sērasēnda sigara i­imi sadece doĵum ºncesi olumsuz olaylar deĵil aynē zamanda ºnemli doĵum 

sonrasē sorunlar ile de ilgilidir. Pek ­ok kadēn hamilelik dºneminde sigara i­mekte ve sigarayē bērakmēĸ 

olan pek ­ok kadēn da doĵum sonrasēnda sigara i­meye tekrar baĸlamaktadēr. Sigara, fet¿s ve anne 

saĵlēĵēnē olumsuz yºnde etkileyen ­ok ºnemli ancak ºnlenebilir bir nedendir (4). 

Bu araĸtērma ve son dºnemlerde yapēlan diĵer bazē araĸtērmalarēn sonu­larē doĵrultusunda d¿nyada ve 

¿lkemizde gebe kadēnlar arasēnda sigara i­iminin ºnemli bir sorun olarak ele alēnmasē gerekmektedir. 

Kadēnlar arasēnda gebelikte veya gebelik ºncesi ve sonrasē dºnemde sigara kullanēmēnēn hala yaygēn 
olmasē ciddi bir halk saĵlēĵē sorunu olup yeni nesillerin saĵlēĵēnē tehdit etmekte ve bu konudaki 

­alēĸmalarēn daha aktif olmasē gerektiĵini gºstermektedir. Gebelikte sigara kullanēmē; gebenin ve eĸinin 

eĵitim durumu, eĸinin sigara kullanēmē, ailenin sosyo-demografik ºzellikleri ile sigaranēn zararlarē 
konusunda bilgi d¿zeyleri iliĸkilendirilmiĸtir (5). Elde edilen verilere gºre kadēnlarēn sigaranēn gebelikte 

ne gibi zararlarē olduĵu konusunda yeterli bilgiye sahip olmadēklarē ve bunun diĵer ­alēĸmalarla 

benzerlik gºsterdiĵi gºzlenmiĸtir (6). 

¢alēĸmamēz verileri doĵrultusunda gebelikte sigara kullanēmē ile iliĸkili faktºrler sorgulanēp gerekli 
danēĸmanlēk hizmetleri ve eĵitimler verilerek; sigara kullanēmēnēn ºnlenebileceĵi ve bu sayede sigaranēn 

anneye, bebeĵe ve gebeliĵe olan riskleri azaltēlabileceĵini d¿ĸ¿nmekteyiz. 

2. Materyal ve Metot 

2.1. Araĸtērmanēn ķekli 

Erzurum Ķl Halk Saĵlēĵē M¿d¿rl¿ĵ¿ône baĵlē aile hekimlikleri ve Atat¿rk ¦niversitesi Tēp Fak¿ltesi 

Kadēn Hastalēklarē ve Doĵum polikliniĵi ve kliniĵine m¿racat eden gebelerin dahil edildiĵi kesitsel, 

tanēmlayēcē ve analitik bir anket ­alēĸmasēdēr. 

2.2. Araĸtērmanēn Evreni ve ¥rneklemi 

Erzurum Ķl Halk Saĵlēĵē M¿d¿rl¿ĵ¿ône baĵlē aile hekimlikleri ve Atat¿rk ¦niversitesi Tēp Fak¿ltesi 

Kadēn Hastalēklarē ve Doĵum polikliniĵi ve kliniĵine m¿racat eden gebelerden oluĸmaktadēr. ¥rneklem 
b¿y¿kl¿ĵ¿ sigara i­me prevelansē %9 alēnarak, %99 g¿ven aralēĵēnda 500 kiĸi olarak hesaplanmēĸtēr 

(Epi Info programē). Araĸtērmaya katēlmayē kabul etmeyenlerin yerine yedek grup se­ilerek ºrneklem 
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b¿y¿kl¿ĵ¿n¿n tamamlanmasē hedeflenmektedir. Araĸtērmanēn ºrneklemine ise bu tarihler arasēnda 

baĸvuran, araĸtērmaya alēnma ºl­¿tlerine uyan gebelerden oluĸmaktadēr. 

2.3. Araĸtērma Verilerinin Toplanmasēnda Ķzlenen Yol 

Veri toplamada izlenen aĸamalar; Hastanenin polikliniĵine gebe izlemi i­in baĸvuran gebeler ile aile 

saĵlēĵē merkezine baĸvuran gebeler ile tanēĸēldē. Araĸtērmaya alēnma ve dēĸlanma kriterlerine gºre 
kadēnlar deĵerlendirildi. Araĸtērmaya katēlmayē kabul eden kadēnlardan sºzel onam alēndē. Soru formu 

araĸtērmacē tarafēndan y¿z y¿ze gºr¿ĸme tekniĵi ile dolduruldu. Soru formunun uygulanmasē her bir 

kadēn i­in ortalama 10 dakika s¿rd¿. 

2.4. Araĸtērmanēn Etik Yºn¿ 

Araĸtērma i­in Atat¿rk ¦niversitesi Tēp Fak¿ltesi Dekanlēĵēôndan 16.11.2012 tarihli ve 39 karar 

numaralē, etik kurul onayē alēndē. Araĸtērma yapēlacak hastane baĸhekimi, klinik ĸefi ve gebe izlem 

polikliniĵi sorumlu hemĸiresi, ­alēĸma konusu ve amacē ile ilgili bilgilendirilerek sºzel izin alēndē. 
Ayrēca Erzurum Ķl Halk Saĵlēĵē M¿d¿rl¿ĵ¿ Bilimsel Araĸtērmalar Birimiône baĸvuruldu ve yazēlē izin 

alēndē. ¢alēĸmanēn ama­ ve i­eriĵi gebe kadēnlara sºzel olarak a­ēklandē. ¢alēĸmaya katēlmayē kabul 

eden gºn¿ll¿ gebe kadēnlardan onam alēndē. 

2.5. Verilerin Ķstatistiksel A­ēdan Deĵerlendirilmesi 

Araĸtērma verisi ñSPSS (Statistical Package for Social Sciences) for Windows 20.0 (SPSS Inc, Chicago, 

IL)ò aracēlēĵēyla bilgisayar ortamēna y¿klendi ve deĵerlendirildi. Tanēmlayēcē istatistikler 

ortalamaÑstandart sapma, ortanca (minimum-maksimum), frekans daĵēlēmē ve y¿zde olarak sunuldu. 

Kategorik deĵiĸkenlerin deĵerlendirmesinde Pearson Ki-Kare Testi uygulandē.  

2.6. Araĸtērmanēn B¿t­esi 

Herhangi bir kiĸi ya da kurumdan destek alēnmamēĸtēr. 

3. Bulgular  

¢alēĸmamēza Erzurum Ķl Saĵlēk M¿d¿rl¿ĵ¿ne baĵlē aile saĵlēk merkezlerine kayētlē olan ve Atat¿rk 

¦niversitesi Kadēn ve Doĵum Hastalēklarē polikliniĵine m¿racaat eden toplam 500 gebeye anket 

uygulandē. Araĸtērmaya katēlan kiĸilerin yaĸ ortalamasē 29,1Ñ5,8 yēl idi. Sosyo-demografik ºzelliklerine 
bakēldēĵēnda 312ôsinin (%62,4) lise ve daha y¿ksek eĵitim d¿zeyine sahip olduĵu gºr¿ld¿. ¢alēĸma 

durumlarēna bakēldēĵēnda 337ôsinin (%67,4) ev hanēmē olduĵu yaĸadēklarē yere bakēldēĵēnda ise 

339ôunun (%67,8) ĸehir merkezinde yaĸadēĵē gºr¿ld¿. Araĸtērmaya katēlan gebelerin 469ôunun (%93,8) 
sosyal g¿vencesinin olduĵu, ortalama aylēk gelirine gºre gruplama yapēldēĵēnda 230ôunun (%46) 1000-

2999 TL arasē gelir d¿zeyi olduĵu gºr¿ld¿. 

Katēlēmcēlarēn sigara i­me durumlarē sorgulandēĵēnda ise 60ôēnēn (%12,0) aktif sigara i­iyor olduĵu, 
26ôsēnēn (5,2) gebelik ºncesi sigara i­meyi bērakmēĸ olduĵu saptandē. Katēlēmcēlarēn gebelik sayēsēna 

bakēldēĵēnda 186ôsēnēn (%37,2) birinci gebeliĵi olduĵu gºr¿ld¿. 

Sigara i­enler ile sigara i­meyenler arasēnda yaĸ ortalamalarē arasēnda sigara i­enlerde daha y¿ksek 

olmak ¿zere istatistiksel olarak anlamlē fark tespit edildi (p<0,05). 

Katēlēmcēlarēn gebelik ºncesi sigara i­ip i­mediĵi sorgulandēĵēnda 83ô¿n¿n (%16.6) gebelik ºncesi 

sigara i­tiĵi gºr¿lmekte idi. Gebelik ºncesi sigara i­en katēlēmcēlarēn 57ôsēnēn (%68,7) gebelikte de 

sigara i­meye devam ettiĵi, ¿­ kiĸinin de gebelikte sigara i­meye baĸladēĵē gºr¿lmekte idi.  

Katēlēmcēlarēn eĸlerinin sigara i­me durumu sorgulandēĵēnda 275ôinin (%55,0) eĸinin sigara i­tiĵi 

gºzlendi. Eĸleri sigara i­en gebelerin i­meyenlere nazaran istatistiksel olarak daha y¿ksek oranda sigara 

i­tiĵi gºzlendi (p<0,001). 

Katēlēmcēlarēn d¿ĸ¿k tehdidi veya erken doĵum tehdidi yaĸayēp yaĸamadēĵē sorgulandēĵēnda ise 34ô ¿n¿n 

(%6,8) d¿ĸ¿k tehdidi veya erken doĵum tehdidi yaĸadēĵē gºr¿l¿rken diĵerlerinin d¿ĸ¿k tehdidi veya 

erken doĵum tehdidi yaĸamadēĵē veya ilk gebeliĵi olmasē nedeniyle d¿ĸ¿k tehdidi veya erken doĵum 

tehdidi yaĸayēp yaĸamadēĵē hakkēnda fikri olmadēĵē gºr¿lmekte idi. Sigara i­enlerde % 15 sigara 
i­meyenlerde ise bu oran % 6 olarak tespit edildi. Katēlēmcēlarēn doĵum ĸekli sorgulandēĵēnda ise 
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281ôinin (%56,2) doĵum ĸeklinin normal doĵum olduĵu gºr¿lmekte idi. Sigara i­enlerde sezeryan ile 

doĵum yapanlarēn % 25, sigara i­meyenlerde ise sezeryan oranēnēn % 4.1 olduĵu saptandē.  

Gebelere sigara i­menin anne ve bebek ¿zerine zararlarē hakkēndakē bilgi d¿zeyleri sorgulandēĵēnda 176 

gebenin (%35.2) fikrinin olmadēĵēnē veya sigaranēn bebeĵe zarar vermediĵini belirttiĵi gºzlendi.  

Katēlēmcēlarēn Fargerstroom baĵēmlēlēk testi (FNBT) puanlarēnēn ortalamasē 2,3Ñ2,3 idi. Katēlēmcēlarēn 
FNBT sonu­larēna bakēldēĵēnda 49ôunun (%81,6) d¿ĸ¿k ve ­ok d¿ĸ¿k d¿zeyde nikotin baĵēmlēlēĵēnēn 

olduĵu gºr¿ld¿. 

Sigara i­enler arasēnda ¿niversite ve ¿zeri eĵitimi olanlarēn 25 (%41.6) ile en y¿ksek oranda sigara i­tiĵi 

gºr¿ld¿. 

Sigara kullanan gebeler mesleksel olarak analiz edildiĵinde 29ôu ev hanēmē (%48.3), 21ôi (%35) devlet 

memuru, 10ôu ise (%16.7) ºzel sektºrde ­alēĸmaktaydē. Yaĸanēlan yere gºre bakēldēĵēnda sigara i­en 

gebelerin 41ôi (68.3) ĸehir merkezinde, 15ôi (%25) il­ede, 1ôi (%1,7) kasabada, 3ô¿ (%5) kºyde 

yaĸamaktaydē. 

Aylēk gelire gºre bakēldēĵēnda sigara i­enler arasēnda 5000 TL ve ¿zeri gelire sahip olanlarēn 22 (%36,7) 

ile en y¿ksek oranda sigara i­tiĵi gºr¿ld¿. Sigara i­meyenler arasēnda ise gelir d¿zeyi 1000-2999 TL 

arasēnda olanlar %49,8 ile en y¿ksek oranda tespit edildi. 

Eĸinin mesleĵine gºre bakēldēĵēnda sigara i­enler arasēnda eĸi ºzel sektºrde olanlarēn sigara i­me sayēsē 

35 (%58,3), devlet memuru olanlarēn sayēsē 24 (%40), eĸi ­alēĸmayanlarēn sayēsē ise 1 (%1.7) idi.  

Sosyal g¿vence durumuna bakēldēĵēnda sigara i­enlerin 59 (%98,3) ¿n¿n sosyal g¿vencesinin olduĵu 

ve sigara i­meyenlerin de 387 (%93,5) inin sosyal g¿vencesi vardē. 

4. Tartēĸma 

Sigara kullanma oranēnē ve iliĸkili faktºrleri belirlemeyi ve sigaranēn oluĸturduĵu zararlarēn fet¿s 
¿zerindeki etkileri a­ēsēndan gebelerin bilin­ d¿zeyini ºl­meyi ama­ladēĵēmēz ­alēĸmamēzda ev i­inde 

sigara i­en bireylerle yaĸayan y¿ksek eĵitim d¿zeyi ve ileri yaĸtaki pop¿lasyonun yeterli d¿zeyde 

sigaranēn zararlarēna dair bilgisin olmasēna raĵmen sigara i­meye devam ettiĵini gºzlendi.  

D¿nyada ve ¿lkemizde sigara baĵēmlēlēĵē ­ok ciddi bir halk saĵlēĵē problemidir. Sigara kullanēmē halen 
d¿nya ­apēnda ºnlenebilir ºl¿mlerin en baĸta gelen sebebidir. Sigara alēĸkanlēĵē kiĸilerin birbirlerini 

etkilemesiyle bir sosyal zehirlenme ve neden olduĵu tolerans hali, aynē zamanda fizyolojik ve psikolojik 

baĵēmlēlēk yapma ºzelliĵi ile de psikolojik bir zehirlenme durumu olarak tanēmlanmaktadēr (7). Sigara 
kullanēmē ºnlenmesi uygulanan saĵlēk politikalarē sayesinde ºnemli ºl­¿de azaltēlmasēna karĸēn, az 

geliĸmiĸ ve geliĸmekte olan ¿lkelerde uygulanan yetersiz saĵlēk politikalarē nedeniyle bu oran artēĸ 

gºstermektedir (7). Bu artēĸlar ºzellikle hedef kitle olarak gen­leri ve kadēnlarē daha fazla etkilediĵi 
gºr¿lm¿ĸt¿r. Kadēnlarda ortaya ­ēkan sigara baĵēmlēlēĵē ­oĵu zaman gebelik s¿resince de devam 

etmektedir. Yapēlan ­alēĸmalarda sigara baĵēmlēlēĵē olan kadēnlarēn %50-70 oranēnda gebelikte de sigara 

kullanmayē s¿rd¿rd¿ĵ¿ gºzlenmiĸtir (8, 9). 

Gebelikte sigara kullanēlmasē gebenin yanē sēra fetusa verdiĵi zarardan ºt¿r¿ daha da ºnemli bir saĵlēk 
sorunu haline gelmektedir (10). Gebelik dºneminde sigara i­ilmesi veya pasif i­icilik; fertilite baĸta 

olmak ¿zere fet¿s¿n geliĸimine ve gebeliĵin b¿t¿n safhalarēnda olumsuz etkilenimler oluĸturmaktadēr. 

Ayrēca gebelikte i­ilen sigaranēn uzun vadede ­ocukta biliĸsel fonksiyon, akademik baĸarē, psikiyatrik 
sorunlar, alkol-uyuĸturucu kullanēmē, ergenlik dºneminde kriminal su­ iĸleme, Tip 2 diyabet ve obezite, 

­ocukluk dºnemi kanserleri ve gºĵ¿s hastalēklarē ile iliĸkili olduĵu bilinmektedir (11). 

Sigara i­en kadēnlarēn gebelikleri s¿resince i­tikleri sigara sayēsēnē azaltmaya ya da bērakmaya 
­alēĸtēklarē, ancak bu dºnemde desteĵe gereksinimleri olduĵu bilinmektedir (12). Bundan dolayē saĵlēk 

­alēĸanlarēnēn sigara i­en gebe kadēnlara yardēmcē olabilmeleri i­in ºncelikle bu kadēnlarē tespit etmeleri, 

daha sonra kadēnlarēn sigarayē bērakmalarēna yºnelik hizmet sunmalarē gerektiĵi vurgulanmaktadēr. 

Sigara i­en kadēnlarēn gebelikle birlikte bu davranēĸlarēnda birinci trimesterde %51 azalma, ¿­¿nc¿ 
trimesterde %62 oranēnda artma gºzlendiĵi ve doĵum sonrasē ikinci ve altēncē aylarda kadēnlarēn 

%50ôsinde sigara i­meye tekrar baĸlama eĵiliminin olduĵu gºzlenmektedir. Kadēnlarēn gebelikte 

sigaranēn anne ve bebek saĵlēĵē ¿zerine etkisi ile ilgili bilgilerinin yetersiz olmasē gebelikte de bu 
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alēĸkanlēklarēnē s¿rd¿rme nedeni olabilmektedir. Yapēlan ­alēĸmalarda kadēnlarēn sigaranēn genel etkileri 

ile ilgili bilgi d¿zeylerinin orta d¿zey ve ¿zerinde, fetus ve yenidoĵan saĵlēĵē ¿zerindeki etkilerine iliĸkin 
bilgilerinin ise d¿ĸ¿k d¿zeyde olduĵu ifade edilmektedir (13). ¢alēĸmamēzē kapsayan pop¿lasyonda 

sigaranēn gebe ve fet¿s ¿zerine olumsuz etkilerine yºnelik kēsmi bilgiye sahip olunmasēna raĵmen sigara 

i­me davranēĸēna devam ettiĵi gºzlenmiĸtir (14). 

¦lkemizde gebelerde sigara kullanēmē ve sigaranēn fetus ¿zerinde oluĸturduĵu etkileri arēĸtēran daha 

ºnceki ­alēĸmalarda sosyo-ekonomik d¿zeyi d¿ĸ¿k olan gebelerde sigara i­me oranēnēn daha y¿ksek 

olduĵu gºzlenmiĸtir. Ayrēca bir diĵer ­alēĸmada ev hanēmlarēnēn daha d¿ĸ¿k d¿zeyde sigara i­tiĵi 

gºzlenmiĸtir. Sigara i­en gebelerin yerleĸim yeri analizinde ise ĸehir merkezinde yaĸayan gebelerin daha 
y¿ksek oranda sigara kullandēĵē gºzlenmiĸtir. ¢alēĸmamēz verilerinde ise 5000 lira ve ¿zeri gelire sahip 

olan gebelerin oranē daha y¿ksek olarak gºzlemlendi, ayrēca ­alēĸmamēzda ev hanēmnlarēnēn diĵer 

meslek gruplarēna nazaran daha y¿ksek sigara i­iciliĵine sahip olduĵu gºr¿ld¿. Yerleĸim yeri 
karĸēlaĸtērmasēnda ise mevcut eski verilerle paralellik gºz¿kmekteydi. ¢alēĸmamēzdaki veriler t¿t¿n 

pazarēnēn ºzellikle ulaĸmak istediĵi kitle olan ev hanēmlarēna yēllar ge­tik­e daha yoĵun bir ĸekilde 

temas edebildiĵini gºstermekteydi.  

¦lkemizde gebelerin sigaranēn fetus ¿zerine oluĸturduĵu zararlar hakkēnda bilgi d¿zeyini ºl­en 

­alēĸmalarda %48,4-69,2 arasēnda bilgi sahibi olmadēĵē gºz¿kmekteydi. Ancak ­alēĸmamēzda bu oran 

%15ôe kadar gerilemiĸ olarak gºzlendi. Bu durum yēllar ge­tik­e sigaranēn zararlarēna karĸē bilgi d¿zeyi 

artan ancak buna raĵmen i­meye devam eden kentsel, sosyo-ekonomik d¿zeyi y¿ksek bir toplumla karĸē 

karĸēya olunduĵunun en acē somut bir gºstergesi olmuĸtur. 

Sigaranēn gebelerde kullanēlmasēnēn en ºnemli nedenlerinden biri de eĸlerin de kullanēmē olmuĸtur. 

Yapēlan ­alēĸmalarda sigara i­en gebelerin %75ôinin eĸlerinin de sigara i­tiĵi gºzlenmiĸtir. ¢alēĸmamēz 
verilerinde sigara i­en gebelerin %85ôinin eĸinin de sigara i­tiĵi gºr¿lm¿ĸt¿r. Bu durum gebelerde sigara 

i­iminin engellemesinde sadece gebelere uygulanacak eĵitimden ziyade bunun aile i­i diĵer bireylerler 

birlikte uygulanmasē gerekliliĵinin en ºnemli gºstergesidir. 

Gebenin sigara i­iminin fet¿s ve kendi saĵlēĵē ¿zerine verdiĵi olumsuz etkilerin ºnlenmesi a­ēsēndan 
mutlaka gebelik boyunca sigara i­imi davranēĸēnēn sonlandērēlmasē gerekmektedir. Gebelikte davranēĸ 

tedavisi daha aĵērlēkta olmalēdēr. Aĵēr i­iciler i­in ise kullanēlacak farmakolojik tedaviler sēnērlē 

olmaktadēr. Aynē evde yaĸayan t¿m kiĸilerin sigarayē bērakmasē saĵlanmalēdēr. 

¢alēĸmamēzēn evreni ºzellikle Erzurum ili ve ­evresini daha yoĵun olarak kapsadēĵē i­in ailelerin sosyo-

ekonomik d¿zeyleri ve eĵitim seviyesi y¿ksek oranda tespit edilmiĸtir. Sosyo-ekonomik d¿zey ve eĵitim 

seviyesinin kērsal ve kentsel pop¿lasyondaki gebelerde deĵerlendirilmesinde homojen pop¿lasyona 

sahip ­alēĸmalara ihtiya­ duyulmaktadēr. 

Sonu­ olarak fet¿s ve anne saĵlēĵē i­in ºnemli rol oynayan sigara kullanēmēna yºnelik farkēndalēk 

­alēĸmalarē artērēlmalē ve ºzellikle gebelik planlayan anne adaylarēnēn sigarayē bēraktērēlmasē konusunda 

farmakolojik tedavinin bu kadar kēsētlē olduĵu bir grupta ºnceden bēraktērēlmasēna daha yoĵun ­aba sarf 

edilmelidir. 
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¥zet 

GĶRĶķ: Son yēllarda t¿m tedavi se­eneklerinin t¿kendiĵi akciĵer hastalēklarēnda akciĵer 
transplantasyonu saĵkalēmē artērabilecek bir tedavi se­eneĵi haline gelmiĸtir. Bu genel kriterleri 

karĸēlamalarēna raĵmen, akciĵer nakli adaylarē hala diĵer katē organ nakli alēcēlarēna gºre daha d¿ĸ¿k 

beĸ yēllēk saĵkalēma sahiptir. Bu ­alēĸmanēn amacē; Akciĵer transplantasyonu i­in deĵerlendirilen son 
dºnem akciĵer hastalēĵē olan hastalarda trombosit/alb¿min oranēnēn saĵkalēm sonu­larē ¿zerindeki 

tahmin g¿c¿n¿ deĵerlendirmek. Yºntemler: Retrospektif kohort ­alēĸmasē, Aralēk 2016 ile Ocak 2020 

arasēnda ¿­¿nc¿ basamak bir hastanede 59 akciĵer nakli vakasē incelendi. Gruplar 1 yēl i­inde yaĸayan 

ve ºlen olarak gruplandērēlmēĸtēr. Gruplar; yaĸ, cinsiyet, altta yatan hastalēklar, BMI (V¿cut Kitle 
Ķndeksi), Alb¿min (g/dl), BUN (Kan ¦re Azotu) (mg/dl), kreatinin (mg/dl), Lºkositler (103 / ÕL), Lenfosit 

( 103 /ÕL), Platelet (103/ÕL), PAO (Platelet-Albumin Ratio) parametreleri karĸēlaĸtērēldē. ROC 

analizine gºre kesme deĵeri, PAR 7.6'nēn altē ve ¿st¿yd¿. Gruplarēn karĸēlaĸtērēlmasēnda ki-kare testi 
kullanēldē. ¢ok deĵiĸkenli analizlerle prognostik faktºrleri analiz etmek i­in Cox regresyonu kullanēldē. 

Bulgular: 59 deneĵin medyan yaĸē 48 (%95 GA: 28-56) ve erkek cinsiyeti %76.3 idi. Bir yēl i­inde 

ºlenler vakalarēn %44,1'ini oluĸturuyordu. ¢alēĸmanēn demografik ve klinik ºzellikleri Tablo-1'de 
ºzetlenmiĸtir. Saĵkalēmē etkileyen faktºrler incelendiĵinde PAR cut-off (7.6) deĵeri dahil klinik olarak 

anlamlē bir parametre bulunamadē. ¢ok deĵiĸkenli analizde PAR puanē baĵēmsēz bir risk faktºr¿ olarak 

saptanmadē. Sonu­: PAR, trombosit sayēsē ve alb¿min kombinasyonu; ancak ­alēĸmamēzda g¿­l¿ bir 

prognostik faktºr bulamadēk. Ancak mevcut ­alēĸmanēn en ºnemli kēsētlēlēĵē k¿­¿k bir ºrneklem 
­alēĸmasē olmasēdēr. Daha fazla hasta sayēsē ile prospektif ­alēĸmalar yapmamēz gerektiĵini 

d¿ĸ¿n¿yoruz. 

Anahtar Kelimeler: Akciĵer Nakli, Prognostik Faktºrler, Saĵkalēm 

 

Can Platelet/albumin Ratio Be a Indicator of 1-Year Mortality Post-Transplantation in Patients 

Pre-Lung Transplantation' 

 

Abstract 

INTRODUCTION: In recent years, lung transplantation has become a treatment option that can 

increase survival in lung diseases where all treatment options have been exhausted. Although meeting 
these general criteria, lung transplant candidates still have lower five-year survival than other solid 

organ transplant recipients. The aim of this study; To evaluate the predictive power of 

thrombocyte/albumin ratio on survival outcomes in patients with end-stage lung disease who were 
evaluated for lung transplantation. Methods: The retrospective cohort study, 59 lung transplant cases 

in a tertiary hospital between December 2016 and January 2020 were examined. Groups were grouped 

into living and dying within 1 year. Groups; age, gender, underlying diseases, BMI (Body Mass Index), 

Albumin (g / dl), BUN (Blood Urea Nitrogen ) (mg / dl), creatinine (mg / dl), Leukocytes (103 / ÕL), 
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Lymphocyte ( 103/ÕL), Platelet (103/ÕL), PAO (Platelet-Albumin Ratio) parameters were compared. 

The cut-off value by ROC analysis was PAR 7.6 below and above. Chi-square test was used to compare 
the groups. Cox regression was used to analyze prognostic factors with multivariate analyses. Results: 

The median age of 59 subjects was 48 (95% CI: 28-56) and male gender was 76.3%. Those who died 

within one year were 44.1% of the cases. Demographic and clinical features of the study are summarized 
in Table-1. When the factors affecting survival were examined, no clinically significant parameter was 

found, including the PAR cut-off (7.6) value. In the multivariate analysis, PAR score was not detected 

as an independent risk factor. Result: PAR, the combination of platelet count and albumin; although we 

could not find a strong prognostic factor in our study. However, the most important limitation of the 
current study is that it is a small sample study. We think that we need to conduct prospective studies 

with a larger number of patients. 

Keywords: Lung Transplantation, Prognostic Factors, Survival 

 

Giriĸ 

Son yēllarda akciĵer nakli, t¿m tedavi se­eneklerinin t¿kendiĵi akciĵer hastalēklarēnda saĵkalēmē 
artērabilen bir tedavi se­eneĵi haline gelmiĸtir.1 Nakil yapēlmazsa, 2 yēl i­inde akciĵer hastalēĵēndan 

ºl¿m olasēlēĵēnēn %50'den fazla olmasē, nakilden 90 g¿n sonra yaĸama olasēlēĵēnēn %80'in ¿zerinde 

olmasē durumunda hastalar akciĵer nakli i­in aday konumuna girer.2 Ancak akciĵer naklinin baĸarēsē 
saĵlanan b¿t¿n geliĸmelere karĸēn, hala pek ­ok solid organ nakline gºre daha d¿ĸ¿kt¿r.3 Bu ­alēĸmanēn 

amacē; son dºnem akciĵer hastalarēnēn akciĵer nakli i­in deĵerlendirme alēnan olgularēnēn 

trombosit/alb¿min oranēnēn saĵkalēm sonu­larē ¿zerindeki tahmin g¿c¿n¿ deĵerlendirmektir.  

Materyal-Metod 

Bu ­alēĸma retrospektif kohort ­alēĸmasē olarak d¿zenlendi. Aralēk 2016- Ocak 2020 tarihlerinde Kartal 

Koĸuyolu Y¿ksek Ķhtisas Eĵitim ve Araĸtirma Hastanesiônde akciĵer nakil servisinde akciĵer nakli 

yapēlan hastalarēn dosyalarē incelenerek verilerine tam olarak ulaĸēlan 59 olgu ­alēĸmaya alēndē. Altta 
yatan hastalēk gruplarēna gºre Kronik obstrukt¿f akciĵer hastalēklarē (KOAH), S¿p¿ratif akciĵer 

hastalēklarē (SAH), Ķnterstisiyel akciĵer hastalēklarē (ĶAH) ve idiopatik pulmoner arteryel hipertansiyon 

(ĶPAH) ĸeklinde k¿melendirildi.Gruplar yaĸayan ve 1 yēl i­inde ºlenler ĸeklinde gruplandē. Gruplar; 
yaĸ, cinsiyet, altta yatan hastalēklarē, VKĶ (V¿cut Kitle Ķndeksi), Albumin(g/dl), BUN (Blood Urea 

Nitrogen )(mg/dl),kreatinin (mg/dl), Lºkosit (103/ÕL), Lenfosit (103/ÕL), Platelet (103/ÕL), PAO 

(Platelet-Albumin Oranē) paramatereleri a­ēsēndan karĸēlaĸtērēldē. PAR 7.6x109ônēn altē ve ¿st¿ olarak 

ROC analizine gºre cut-off deĵeri belirlendi. Gruplarēn karĸēlaĸtērēlmasēnda Ki-kare testi kullanēldē. Tek 
deĵiĸkenli ve ­ok deĵiĸkenli analizler ile genel saĵkalēm (OS) i­in prognostik faktºrleri analiz etmek 

i­in Cox regresyonu kullanēldē. 

Bulgular  

59 olgunun ortanca yaĸē 48 (%95 GA: 28-56), erkek cinsiyet %76.3 idi. Bir yēl i­inde ºlenler olgularēn 

% 44.1ôI idi.Altta yatan hastalēk gruplarēna gºre t¿m populasyonunun %20.3ô¿ KOAH grubunu, 

%33.9ôunu SAH grubunu, %44.1ô¿ ĶAH grubu ve bir hasta ĶPAH oluĸturmaktadēr. Olgularēn median 
VKĶ deĵeri 24(19.7-26.8), albuminin median deĵeri 3.8(3.6-4.2), platelet median deĵeri 259,5x103/ÕL 

(212.2 x103/ÕL -331.7 x103/ÕL) idi. ¢alēĸmanēn demografik ve klinik ºzellikleri Tablo-1ôde 

ºzetlenmiĸtir. Saĵkalēmē etkileyen faktºrler a­ēsēndan Grup 1 ve Grup 2 a­ēsēndan karĸēlandēĵēnda 

cinsiyet,yaĸ,VKĶ,BUN,kreatinin,lºkosit,lenfosit ve PAO parametrelerinde istatistiksel olarak anlamlē 
fark bulunamadē. Multivariate analizde PAR skoru(>7.6 x109) ve cinsiyet baĵēmsēz risk faktºr¿ olarak 

saptanmadē. 

Sonu­ 

Trombosit sayēsē ve alb¿minin kombinasyonu olan PAO; inflamatuar biyomarkerlar arasēnda g¿ndemde 

olan bir belirte­tir.Her nekadar ­alēĸmamēzda g¿­l¿ bir prognostik faktºr olduĵunu bulamamēĸ olsak da 

trombosit sayēsē ve serum albumin kolayca bulunabilen ve d¿ĸ¿k maliyetli parametrelerdir. Ancak, 
mevcut ­alēĸmanēn en ºnemli sēnērlamasē spesifik bir hasta populasyonu olduĵundan k¿­¿k ºrneklemli 
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bir araĸtērma olmasēdēr. Daha fazla hasta sayēsē ile ileriye dºn¿k ­alēĸmalar yapmamēz gerektiĵini 

d¿ĸ¿nmekteyiz. 

 

Tablo 1: Altta Yatŀƴ IŀǎǘŀƭƤƪ DǊǳǇƭŀǊƤƴŀ ƎǀǊŜ 5ŜƳƻƎǊŀŦƛƪ ǾŜ Yƭƛƴƛƪ mȊŜƭƭƛƪƭŜǊƛ 

 Toplam:59 KOAH (n=12, 

20.3%) 

SAH(n=20, 

33.9%) 

IAH (n=26, 

44.1%) 

PVH (n=1, 1.7%) 

Yaĸ, median(25%-75%) 48(28-56) 56 (54-58) 28 (23-38) 52 (46-58) 25 (25-25) 

Cinsiyet,male, n(%) 45(76.3) 9 (20) 11 (24.4) 25 (55.6) 0 (0) 

VKĶ (kg/m2), 

median(25%-75%) 

24(19.7-26.8) 25.5 (23.8-26.1) 19.8 (16.5-22.4) 26.3 (22.2-28.6) 16.6 (16.6-16.6) 

Mortalite, n (%) 26( 44.1) 7 (26.9) 10 (38.5) 9 (34.6) 0 (0) 

Albumin(g/dl), 

median(25%-75%) 

3.8(3.6-4.2) 4.0(3.7-4.2) 3.7 (3.5-4.0) 4.0 (3.7-4.3) 2.6 (2.6-2.6) 

BUN (mg/dl), 

median(25%-75%) 

26(20-32) 26 (19.5-31.5) 24 (15.5-27.5) 27 (23-36) 89 (89-89) 

Kreatinin (mg/dl), 

median(25%-75%) 

0.69(0.46-0.78) 0.56 (0.51-0.71) 0.48 (0.40-0.70) 0.78 (0.72-0.88) 0.38 (0.38-0.38) 

Lºkosit(103/ÕL), 

median(25%-75%) 

9.1(6.9-10.6) 7.8 (6.4-8.8) 9.4 (6.5-10.7) 9.7 (7.5-11.4) 9.1 (9.1-9.1) 

Lenfosit(103/ÕL), 

median(25%-75%) 

1.6(1.3-2.5) 1.4 ( 1.0-2.3) 1.6(1.4-2.5) 2.0 (1.3-2.7) 2.3 (2.3-2.3) 

Platelet (103/ÕL), 

median(25%-75%) 

259,5(212.2-331.7) 297 (228-365) 244 (200-331) 275 (231-331) 181 (181-181) 

PAO, median(25%-

75%) 

6.7(5.3-8.6) 6.9 (5.6-8.6) 8.3 (5.8-11.4) 6.3 (4.8-7.6) 17.1 (17.1-17.1) 

PAR(>7.6 x109), n(%)  7 (22.6) 13 (41.9) 10 (32.3) 1 (3.2) 

VĶ:V¿cut Kitle Ķndeksi; BUN: Kan ¦re Azotu; PAO: Platelet-Albumin Oranē; KOAH: Kronik Obstrukt¿f Akciĵer Hastalēĵē; SAH: 

Sup¿ratif Akciĵer Hastalēĵē; IAH: Interstisial Akciĵer Hastalēĵē; PVH: Pulmonary vascular Hastalēĵē 

 

 

Tablo 2: Saĵkalēmē Etkileyen Faktºrler 

 1 Yēl Ķ­inde ¥len(n=26, 

44.1%) 

Yaĸayan( n=33, 55.9%) P value 

Cinsiyet, male, n(%) 20 ( 44.4%) 25 (55.6%) 0.579 

Yaĸ, median(25%-75%) 54 (28-57) 46 (33-55) 0.418 

VKĶ, (kg/m2), 

median(25%-75%) 

23.8 (20-27) 24 (18-26.3) 0.431 

BUN, (mg/dl), 

median(25%-75%) 

27 (24-32) 24 (20-32) 0.210 

Kreatinin, (mg/dl), 

median(25%-75%) 

0.68 (0.49-0.76) 0.73 (0.45-0.78) 0.551 

Lºkosit, (103/ÕL), 

median(25%-75%) 

8.5 (6.9-9.8) 9.6 (7.0-10.9) 0.275 

Lenfosit, (103/ÕL), 

median(25%-75%) 

1.6 (1.2-2.5) 2.1 (1.3-2.4) 0.284 

PAO (>7.6x109), n(%) 15 (44.8%) 15 (55.2%) 0.290 

VĶ:V¿cut Kitle Ķndeksi; BUN: Kan ¦re Azotu; PAO: Platelet-Albumin Oranē 

Ki -kare 

 

Table 3: ¢alēĸmanēn Cox-Regresyon Analizi 

 HR %95 CI P value 

Cinsiyet 8.4 7.0-9.9 0.885 

PAO (>7.6 x109) 7.5 7.0-9.6 0.357 

HR: Hazard Ratio, CI: Confidence Interval, PAO: Platelet-Albumin Oranē 
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¥zet 

Ama­: Tp-e aralēĵē, ventrik¿ler repolarizasyonu gºsteren elektrokardiyografide (EKG) ºl­¿len T 
dalgasēnēn tepe noktasē ile sonu arasēndaki aralēktēr ve aralēĵēnēn yavaĸlamasē, malign ventrik¿ler 

aritmilerin invazif olmayan bir belirleyicisi olarak kabul edilir. (PNĶ) prognoz beslenme indeksi, 

alb¿min ve lenfosit deĵerleri kardiyak parametreler hipertansiyon PNĶ hastalarda d¿ĸ¿ĸ kullanarak 

hesaplanan bir parametredir PNĶ oranlarēnda deĵiĸiklikler i­in ikincil geliĸebilecek aritmiler hakkēnda 
yeterli edebiyat deĵildir.¢alēĸmamēzda, malign aritmi riskinde bir artēĸa neden olduĵu bilinen Tp-e 

aralēĵē, hipertansiyon kardiyak etkileri ile ilgili PNĶ deĵerleri ºl­erek ºl­¿ld¿, aritmi ¿zerinde bir etkisi 

olup olmadēĵēnē deĵerlendirmek i­in plan yaptēk. Gere­ ve yºntemler: ¢alēĸmaya hipertansiyon tanēsē 
ile takip edilen kardiyoloji polikliniĵine baĸvuran, PNI'SI d¿ĸ¿k, pnē'sē y¿ksek 65 hasta dahil edildi. Tp-

e aralēĵē, T dalgasē tepe noktasē ile u­ arasēndaki mesafe olarak tanēmlandē, PNI [(10 Ĭ serum alb¿min 

(g/dL)) + (0.005 x toplam lenfosit sayēsē)] form¿l¿ kullanēlarak laboratuvar deĵerleri hesaplandē. 
Ortanca PNI deĵeri 47 olarak belirlendi ve iki grup arasēnda belirlenen Tp-e aralēk Aralēk deĵerleri 

karĸēlaĸtērēldē. Bulgular: ¢alēĸmaya dahil edilen hastalarēn demografik ºzellikleri, laboratuvar 

ºzellikleri ve Tp-e aralēk s¿releri Tablo 1'de gºsterilmiĸtir. Ortanca analiz ile elde edilen prognostik 

PNI deĵeri 47 olarak hesaplandē. PNI deĵeri <47 ve >47 olan gruplar arasēnda Tp-e aralēĵē arasēnda 
istatistiksel olarak anlamlē bir iliĸki yoktu. Sonu­: Arteriyel hipertansiyonu olan hastalarda aritmi 

belirteci olarak kabul edilen Tp-e aralēĵēnda PNI deĵeri anlamlē bir fark yaratmamaktadēr. 

Anahtar Kelimeler: Prognostic Nutritional Ķndex, Tp-E Ķnterval, Hypertension. 

 

The Relationship Between Tp-E Interval and Prognostic Nutritional Index in Hypertension Patients 

 

Abstract 

Background: Tp-e interval is the interval between the peak and the end of the T wave measured on 

electrocardiography (ECG), which shows ventricular repolarization, and the deceleration of its interval 

is considered a non-invasive predictor of malignant ventricular arrhythmias. Prognostic nutritional 
index (PNI), is a parameter that is calculated using the values of albumin and lymphocyte decline in 

cardiac parameters in patients with hypertension PNI is not enough literature about arrhythmias that 

may develop secondary to changes in rates of PNI.In our study, the Tp-e interval, which is known to 
cause an increase in the risk of malignant arrhythmia, was measured by measuring the PNI values 

associated with cardiac effects in patients with hypertension, we planned to evaluate whether it has an 

effect on arrhythmia. Material and methods: Approximately 65 patients with a low PNI and 65 with a 
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high PNI were included in the study who were admitted to the cardiology outpatient clinic who were 

followed up with a diagnosis of hypertension. The Tp-e interval was defined as the distance between the 
T-wave peak and end,  PNI [(10 Ĭ serum albumin (g/dL)) + (0.005 x total lymphocyte count)] with 

laboratory values were calculated using the formula. The median PNI value was determined as 47 and 

the Tp-e interval Dec determined between the two groups the values were compared. Results: The 
demographic, laboratory characteristics and Tp-e interval duration of the patients included in the study 

were as shown in Table 1. The prognostic PNI value obtained by median analysis was calculated as 47. 

There was no statistically significant relationship between Tp-e interval between the groups with a PNI 

value <47 and >47. Conclusion: The PNI value does not make a significant difference in the Tp-e 

interval, which is considered to be markers of arrhythmia in patients with arterial hypertension. 

Keywords: Prognostik Beslenme Ķndeksi, Tp-E Aralēĵē, Hipertansiyon. 

 

Background 

Tp-e interval is the interval between the peak and the end of the T wave measured on electrocardiography 

(ECG), which shows ventricular repolarization, and the deceleration of its interval is considered a non-
invasive predictor of malignant ventricular arrhythmias. Prognostic nutritional index (PNI), is a 

parameter that is calculated using the values of albumin and lymphocyte decline in cardiac parameters 

in patients with hypertension PNI is not enough literature about arrhythmias that may develop secondary 
to changes in rates of PNI. In our study, the Tp-e interval, which is known to cause an increase in the 

risk of malignant arrhythmia, was measured by measuring the PNI values associated with cardiac effects 

in patients with hypertension, we planned to evaluate whether it has an effect on arrhythmia. 

Material and methods 

Approximately 65 patients with a low PNI and 65 with a high PNI were included in the study who were 

admitted to the cardiology outpatient clinic who were followed up with a diagnosis of hypertension. The 

Tp-e interval was defined as the distance between the T-wave peak and end ,  PNI [(10 Ĭ serum albumin 
(g/dL)) + (0.005 x total lymphocyte count)] with laboratory values were calculated using the formula. 

The median PNI value was determined as 47 and the Tp-e interval Dec determined between the two 

groups the values were compared. 

Results 

The demographic, laboratory characteristics and Tp-e interval duration of the patients included in the 

study were as shown in Table 1. The prognostic PNI value obtained by median analysis was calculated 

as 47. There was no statistically significant relationship between Tp-e interval between the groups with 

a PNI value <47 and >47. 

Conclusion 

The PNI value does not make a significant difference in the Tp-e interval, which is considered to be 

markers of arrhythmia in patients with arterial hypertension. 

 

Table 1. Demographic characteristics and electrocardiographic data of PNI groups 

Variables PNI< 47 ( n:65) PNI> 47 ( n:66) P value 

Age (years) 63Ñ5 59Ñ4 0.215 

Gender, female (%) 43 (%66.2) 37 (%56.1) 0.236 

Glucose (mg/dL) 97Ñ17 101Ñ21 0.231 

Creatinine (mg/dL) 1.1Ñ0.2 1.0Ñ 0.1 0.960 

Total protein (g/dl) 73Ñ4 76Ñ10 0.000 

Albumin (g/dl) 44Ñ2 49Ñ10 0.000 

Wbc (mcL) 10.2Ñ3 9.3Ñ4 0.320 

CRP (mg/L) 5< 5< 1.000 

Neutrophils (mcL) 4.4Ñ1.7 4.6Ñ1.4 0.217 

Lymphocyte (mcL) 2.3Ñ0.7 2.6Ñ0.8 0.018 
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Variables PNI< 47 ( n:65) PNI> 47 ( n:66) P value 

EF 60Ñ2 61Ñ2 0.968 

PNI 44Ñ1.6 49Ñ1.8 0.000 

Tp-e intervale 64Ñ8 62Ñ7 0.637 

Numerical data are expressed as mean Ñ standard deviation and categorical data as percentages 

(%).Wbc: White blood cells,  CRP: C-reactive protein, EF: Ejection Fraction, PNI: : Prognostic 

nutritional index, Tp-e: T wave peak and end point interval. 
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¥zet 

Ama­: COVID-19 enfeksiyon seyrinde yaĸ, kardiyovask¿ler hastalēklar, hipertansiyon, maligniteler, 

diyabet gibi komorbiditeler olumsuz prognostik faktºrler olarak belirtilmektedir. Ayrēca ­alēĸmalarda 

erkeklerde hastalēk seyrinin daha ĸiddetli olduĵu ve ºl¿m oranēnēn daha fazla olduĵu ifade edilmektedir. 
Bu ­alēĸmada aynē aile i­indeki erkek bireylerde hastalēk seyri incelenerek erkek cinsiyetin COVID-19 

enfeksiyon seyrindeki rol¿ne iliĸkin fikir edinmek ama­lanmēĸtēr. Yºntem: ¢alēĸmanēn evrenini 

hastanemizde 15.03.2020 ile 1.10.2020 tarihleri arasēnda PCR testi ile COVID-19 tanēsē aldēĵē 
doĵrulanan kiĸiler oluĸturdu. Bu kiĸilerden 18 yaĸ ve ¿zeri olup enfeksiyon seyri ºl¿mle sonu­lanan 76 

kiĸi ­alēĸmaya dahil edildi. Hayatēnē kaybeden hastalar, cinsiyet ve kendisi ile eĸ zamanlē olarak 

ailesinde en az bir bireyin daha tanē alma durumuna gºre incelendi. Bulgular: ¢alēĸmada 4490 PCR 
pozitif hastadan hayatēnē kaybeden 76 katēlēmcēnēn yaĸ ortalamasē 71,3Ñ12,8 iken %46,1ôi (n=35) kadēn; 

%53,9ôu (n=41) erkekti. Hastalarēn cinsiyet ve sigara kullanēm durumlarēna gºre PCR pozitifliĵinden 

ºl¿m¿ne kadar ge­en s¿re arasēnda istatistiksel olarak anlamlē iliĸki bulunmadē (p=0,770; p=0,985). 

¢alēĸmada kendisi ile eĸ zamanlē olarak oĵlu veya erkek torunu enfekte olan 4 erkek hastanēn ge­miĸe 
dºn¿k klinik seyri araĸtērēldē. Hastalardan 3ô¿n¿n oĵlunun servis ya da yoĵun bakēm yatēĸ ºyk¿s¿ 

olduĵu; 1ôinin ise erkek torununun (oĵlunun oĵlu) evde nefes darlēĵē ĸikayeti ile takip edilmiĸ olduĵu 

belirlendi. Sonu­: Sonu­larēmēz COVID-19 enfeksiyon s¿reci mortalite ile sonu­lanan erkek hastalarēn 

erkek aile bireylerinin de enfeksiyon seyri a­ēsēndan risk altēnda olduĵunu desteklemektedir. 

Anahtar Kelimeler: Cinsiyet, COVID-19, Erkek, Mortalite. 

 

Clinical Course of COVID-19 Infection in Male Gender 

 

Abstract 

Purpose: Comorbidities such as age, cardiovascular diseases, malignancies, diabetes are stated as 
negative prognostic factors in the course of the COVID-19 disease. In addition, studies have shown that 

the course of the disease is more severe and the death rate is higher in men. In this study, it was aimed 

to get an idea about the role of male gender in the course of COVID-19 infection by examining the 
course of the disease in male individuals in the same family. Materials and Methods: The population of 

the study consisted of people who were confirmed to be diagnosed with COVID-19 by PCR test between 

15.03.2020 and 1.10.2020 in our hospital. Among these people, 76 people aged 18 years and older, 

whose course of infection resulted in death, were included in the study. The patients who lost their lives 
were analyzed according to their gender and the diagnosis status of at least one other member of their 

family simultaneously. Results: In the study, the mean age of 76 participants who lost their lives from 

4490 PCR-positive patients was 71.3Ñ12.8, while 46.1%(n=35) were female; 53.9%(n=41) were male. 
There was no statistically significant correlation between the time from PCR positivity to death 

according to gender and smoking status of the patients (p=0.770; p=0.985). In the study, clinical course 

of 4 male patients, whose son or grandson was infected simultaneously, was investigated retrospectively. 
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It was determined that the son of three of the patients had a history of hospitalization in the service or 

intensive care unit and the grandson (son of his son) of one patient's was followed up at home with the 
complaint of shortness of breath. Conclusion: Our results support that male family members of male 

patients whose COVID-19 infection process resulted in death are also at risk for the course of infection. 

Keywords: Gender, COVID-19, Man, Mortality. 

 

Giriĸ 

Betacoronavir¿s ailesinde yer alan ve hayatē tehdit eden SARS-CoV-2 vir¿s¿n¿n neden olduĵu COVID-
19 enfeksiyonuna iliĸkin ­alēĸmalar ¿lkemizde ve d¿nyada t¿m hēzēyla devam etmektedir. Enfeksiyonun 

seyrinde gastrointestinal ve nºrolojik sisteme iliĸkin semptomlar gºr¿lebilse de hayatē tehdit eden 

vakalar ­oĵu zaman solunum sistemi ile iliĸkili ARDS tablosuna baĵlēdēr.[1] Ek olarak enfeksiyonun 

neden olduĵu koag¿lopati, septik ĸok ve metabolik asidoz da hastalarē ºl¿me gºt¿ren nedenlerdendir.[2]  

Hastalēĵēn seyrinde yaĸ, kardiyovask¿ler hastalēklar, hipertansiyon, maligniteler ve diyabet gibi 

komorbiditeler olumsuz prognostik faktºrler olarak bilinmektedir.[3] Ayrēca ­alēĸmalarda COVID-19 

enfeksiyonu insidansēnēn her iki cinsiyette de benzer olduĵu; bununla birlikte, erkeklerde hastalēk 
seyrinin daha ĸiddetli olduĵu, hastanede yatēĸ s¿resinin daha uzun olduĵu ve ºl¿m oranēnēn daha fazla 

olduĵu belirtilmektedir.[4-6] 

G¿n¿m¿zde cinsiyet durumunun COVID-19 enfeksiyon seyrine etkisini inceleyen ­alēĸmalar olsa da 

cinsiyete baĵlē prognostik farklēlēklar ve olasē nedenlerine yºnelik net veriler bulunmamaktadēr. 

Bu ­alēĸmada aynē aile i­indeki erkek bireylerde hastalēk seyri incelenerek erkek cinsiyetin COVID-19 

enfeksiyon seyrindeki rol¿ne iliĸkin fikir edinmek ama­lanmēĸtēr. 

Materyal ve Metot 

¢alēĸma Gruplarē 

Bu retrospektif ve kesitsel ­alēĸmaya 15.03.2020 ile 1.10.2020 tarihleri arasēnda Saĵlēk Bilimleri 

¦niversitesi Antalya Eĵitim ve Araĸtērma Hastanesiônde PCR testi ile COVID-19 enfeksiyonu tanēsē 
aldēĵē doĵrulanan 4490 kiĸi dahil edildi. Bu kiĸilerden 18 yaĸ ve ¿zeri olup enfeksiyon seyri ºl¿mle 

sonu­lanan 76 kiĸinin cinsiyet durumu ve kendisi ile eĸ zamanlē olarak ailesinde kan baĵēnēn olduĵu en 

az bir bireyin daha tanē alma durumlarē incelendi. Kendisi ile eĸ zamanlē aile bireylerinden en az birinin 
daha tanē aldēĵē 16 vefat eden kiĸiden erkek cinsiyette olan 6ôsēnēn aile bireylerinde enfekte olan kiĸilerin 

cinsiyet durumu ve enfeksiyon seyri incelendi. Bu 6 kiĸiden 2ôsinin enfekte olan aile bireyinin kadēn 

cinsiyette olmasē nedeni ile ­alēĸmadan dēĸlandē ve hayatēnē kaybeden 4 erkek hastanēn eĸ zamanlē 

enfekte olan erkek aile bireylerinde enfeksiyonun klinik seyri incelendi. 

 
ķekil 1. ¢alēĸmanēn akēĸ tasarēmē 
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¢alēĸmaya baĸlamadan ºnce Saĵlēk Bakanlēĵē COVID-19 Bilimsel Araĸtērma Platformuôndan, Antalya 

Ķl Saĵlēk M¿d¿rl¿ĵ¿ônden (45699457-771 sayēsē ile) ve Saĵlēk Bilimleri ¦niversitesi Antalya Eĵitim ve 
Araĸtērma Hastanesi Klinik Araĸtērmalar Etik Kurulu'ndan (12.11.2020 tarih ve 17/26 karar no ile) 

gerekli izinler alēndē. Verilere Ķl Saĵlēk M¿d¿rl¿ĵ¿ saĵlēk hizmetleri veri tabanēndan (HSYS) ulaĸēldē. 

Ķstatistiksel Analiz 

Kategorik deĵiĸkenler frekans (n) ve y¿zde (%), s¿rekli deĵiĸkenler ortalamaÑstandart sapma (SS) ve 

medyan (min-maks) deĵerleri ile gºsterilmiĸtir. Normal daĵēlēm varsayēmē Shapiro Wilk testi ile kontrol 

edilmiĸtir. Cinsiyete gºre PCR pozitifliĵinden ºl¿me kadar ge­en s¿renin karĸēlaĸtērēlmasēnda Mann-

Whitney U test ve sigara kullanēmēna gºre PCR pozitifliĵinden ºl¿me kadar ge­en s¿renin 
karĸēlaĸtērēlmasēnda Kruskal-Wallis test kullanēlmēĸtēr. Yaĸ ile PCR pozitifliĵinden ºl¿me kadar ge­en 

s¿re arasēndaki iliĸki Spearman korelasyon testi ile incelenmiĸtir. T¿m analizler IBM SPSS 23.0 paket 

programē (IBM Corp., Armonk, NY, ABD) ile yapēlmēĸ ve 0,05'ten k¿­¿k p deĵerleri istatistiksel olarak 

anlamlē kabul edilmiĸtir. 

Bulgular  

¢alēĸmada 4490 PCR pozitif hastadan hayatēnē kaybeden 76 katēlēmcēnēn yaĸ ortalamasē 71,3Ñ12,8 iken 
%46,1ôi (n=35) kadēn; %53,9ôu (n=41) erkekti. Hastalardan 5ôinin sigara kullanēmē bilgisine 

ulaĸēlamazken ­oĵunluĵunun sigara kullanmadēĵē belirlendi (Tablo 1).  

 

Tablo 1. Hastalarēn sosyo-demografik ºzellikleri 

Deĵiĸkenler n=76 

Yaĸ (yēl), ortÑSS 71,3Ñ12,8 

Cinsiyet, n(%)  

Kadēn 35(46,1) 

Erkek 41(53,9) 

Sigara (n=71), n(%)  

Kullanmēyor 59(83,1) 

Kullanēyor 7(9,9) 

Bērakmēĸ 5(7) 

PCR pozitifliĵinden ºl¿me kadar ge­en s¿re 

(g¿n), medyan (min-maks) 
15(1-64) 

 

¢alēĸmada enfekte olan hastalarēn ºl¿m oranē %1,69 olarak bulundu. Hastalarēn cinsiyet ve sigara 

kullanēm durumlarēna gºre PCR pozitifliĵinden ºl¿m¿ne kadar ge­en s¿re arasēnda istatistiksel olarak 

anlamlē iliĸki bulunmadē (Tablo 2). 

 

Tablo 2. Hastalarēn cinsiyet ve sigara kullanēm durumlarēna gºre PCR pozitifliĵinden ºl¿me kadar 

ge­en s¿re 

Deĵiĸkenler Medyan (min-maks) p 

Cinsiyet   

Kadēn 15(1-64) 0,770 

Erkek 15(1-33)  

Sigara (n=71)   

Kullanmēyor 15(1-64) 0,985 

Kullanēyor 18(1-24)  
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Deĵiĸkenler Medyan (min-maks) p 

Bērakmēĸ 13(5-31)  

Sigara (n=71)   

Kullanmēyor 15(1-64) 0,969 

Kullanēyor/Bērakmēĸ 16(1-31)  

Mann-Whitney U test, Kruskall-Wallis test. 

Hayatēnē kaybeden hastalarēn ºl¿m yaĸēna gºre deĵerlendirme yapēldēĵēnda 60 yaĸ civarēnda belirgin bir 

frekans artēĸē olduĵu belirlendi (ķekil 2). 

 

ķekil 2. Hastalarēn yaĸa gºre daĵēlēmē 

 

Yaĸ ile PCR pozitifliĵinden ºl¿me kadar ge­en s¿re incelendiĵinde ise istatistiksel olarak anlamlē bir 

iliĸki bulunmadē (p=0,169). 

 

ķekil 3. Yaĸ ile PCR pozitifliĵinden ºl¿me kadar ge­en s¿renin korelasyonu 

Katēlēmcēlardan 16ôsēnēn ailesinde kan baĵēnēn olduĵu en az bir bireyin daha tanē aldēĵē; bu 16ôsēndan 
6ôsēnēn erkek olduĵu belirlendi. Bu kiĸilerden kendisi ile eĸ zamanlē olarak oĵlu veya torunu enfekte 

olan 4 erkek hastanēn seyri incelendi. Hastalardan 3ô¿n¿n oĵlunun COVID-19 enfeksiyonu nedeni ile 

servis ya da yoĵun bakēm yatēĸē sonrasē taburcu olduĵu; 1ôinin ise erkek torununun (oĵlunun oĵlu) evde 

nefes darlēĵē ĸikayeti ile takip edildiĵi belirlendi.  
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TARTIķMA 

Bu ­alēĸmada COVID-19 ile enfekte ve klinik seyri ºl¿m ile sonu­lanan erkek bireylerin erkek aile 
¿yelerinin de enfeksiyon seyri yºn¿nden risk altēnda olduĵu belirlenmiĸtir. Ayrēca hastalarēn cinsiyet ve 

sigara kullanēm durumlarēna gºre PCR pozitifliĵinden ºl¿m¿ne kadar ge­en s¿re arasēnda istatistiksel 

olarak anlamlē iliĸki bulunmamēĸtēr. 

Literat¿re bakēldēĵēnda farklē ­alēĸmalarda erkeklerde hastalēk seyrinin aĵērlēĵē ve ºl¿m oranlarēnēn daha 

fazla oluĸu konusunda ­eĸitli fikirler ve bulgular ortaya koyulduĵu gºr¿lmektedir. Bunlardan biri 

COVID-19 enfeksiyon etkeni olan SARS-CoV-2 vir¿s¿n¿n konak­ē h¿creye f¿zyonunda rol oynayan 

anjiyotensin dºn¿ĸt¿r¿c¿ enzim 2 (ACE2) aktivitesinin, sex steroidleri ve cinsiyete baĵlē genomik ve 
epigenetik farklēlēklardan etkilendiĵi ve erkek cinsiyette hastalēk seyrinin bu nedenlerle daha aĵēr 

olabileceĵidir.[7-9] 

Caspar I ve arkadaĸlarēnēn Hollandaôda COVID-19 enfeksiyonu nedeniyle yoĵun bakēm ¿nitesine yatēĸē 
olan 35 yaĸēndan k¿­¿k, iki ayrē aileden ikiĸer erkek kardeĸ ve aileleri ile yaptēĵē genetik d¿zeyli 

­alēĸmada ise X kromozomunda bulunan TLR7 geninin mutasyonel olarak iĸlevini kaybettiĵi olgularda 

Tip I ve Tip II Ķnterferon yanētlarēnēn azaldēĵē, bu durumun COVID-19 hastalēk ĸiddeti ile iliĸkili 

olabileceĵi belirtilmiĸtir.[10] 

ACE2ôyi kodlayan genlerin X kromozomu ¿zerinde yer almasē nedeniyle kadēnlarda daha y¿ksek ACE2 

ekspresyon potansiyeli olduĵunu d¿ĸ¿n¿lse de preklinik ­alēĸmalardan elde edilen bilgilerle ACE2'nin 

erkeklerde, ­oĵunlukla patolojik koĸullar altēnda, sēklēkla kadēnlardan daha y¿ksek d¿zeyde olduĵu 

belirtilmektedir.[4] 

¢alēĸmamēzda COVID-19 enfeksiyonu nedeni ile hayatēnē kaybeden 4 erkek hastanēn kendisi ile eĸ 

zamanlē olarak ailesindeki erkek bireylerin hastalēk seyri incelendiĵinde hastalardan 3ô¿n¿n oĵlunun 
enfeksiyon nedeni ile servis ya da yoĵun bakēm yatēĸē olduĵu 1ôinin ise erkek torununun (oĵlunun oĵlu) 

22 yaĸēnda olmasēna raĵmen evde nefes darlēĵē ĸikayeti ile takip edildiĵi belirlenmiĸtir. Bilindiĵi gibi 

erkek bireylerin d¿nyaya gelmesi i­in paternal kalētēmla Y kromozomunun aktarēlmasē gerekmektedir. 

Aktarēlan bu Y kromozomunun yeni doĵacak bireylere aktarēlmasēyla da erkek neslin devamlēlēĵē 
saĵlanmaktadēr. ¢alēĸma grubumuzda klinik seyrini yakēndan incelediĵimiz kiĸilerin genetik olarak 

ortak ºzelliĵi aynē Y kromozomuna sahip olmalarēdēr. Vefat eden erkek hastalarēn kendisi ile aynē Y 

kromozomuna sahip yakēnlarēnda da ĸiddetli enfeksiyon bulgularēnēn olmasē hastalēk seyrinin Y 

kromozomuna baĵlē mekanizmalardan etkilenebileceĵini d¿ĸ¿nd¿rmektedir. 

¢alēĸmada hayatēnē kaybeden 76 hastanēn cinsiyet durumuna gºre PCR pozitifliĵinden ºl¿m¿ne kadar 

ge­en s¿re arasēnda ise istatistiksel olarak anlamlē iliĸki bulunmamēĸtēr. 

Klinik koĸullarēn COVID-19 mortalitesi ¿zerindeki prognostik etkisinin hastalarēn ortalama yaĸēna gºre 

b¿y¿k ºl­¿de deĵiĸtiĵi ve 65 yaĸ ¿zerinde COVID-19 ºl¿m oranlarēnda belirgin artēĸ olduĵu 

belirtilmektedir.[11,12] 

¢alēĸmamēzda hayatēnē kaybeden 76 katēlēmcēnēn yaĸ ortalamasē 71,3 olarak belirlenmiĸ olup hayatēnē 
kaybeden hastalar ºl¿m yaĸēna gºre deĵerlendirildiĵinde literat¿rle benzer ĸekilde 60 yaĸ civarēnda 

belirgin bir frekans artēĸē olduĵu saptanmēĸtēr. Bu durum; diyabet, hipertansiyon, maligniteler gibi 

olumsuz prognostik faktºrler olarak deĵerlendirilen komorbiditelerin ileri yaĸta daha sēk gºr¿lmesi ile 
ve yaĸa baĵlē olarak azalmasē muhtemel immun yanēt ile iliĸkili olabilir. Bu ­alēĸmada yaĸ ile PCR 

pozitifliĵinden ºl¿me kadar ge­en s¿re incelendiĵinde ise istatistiksel olarak anlamlē bir iliĸki 

bulunmamēĸtēr. 

Literat¿rde t¿t¿n kullanēmēnēn COVID-19 hastalēĵēnēn ciddiyeti ve ºl¿m oranlarē ¿zerine etkilerini 

inceleyen ­alēĸmalarda t¿t¿n kullanēmēnēn hastalēĵēn seyrine etkili ve etkisiz olduĵunu belirten farklē 

­alēĸmalarēn yer aldēĵē gºr¿lmektedir.[13,14] Bu ­alēĸmada hayatēnē kaybeden hastalarēn sigara kullanēm 

durumlarēna gºre PCR pozitifliĵinden ºl¿m¿ne kadar ge­en s¿re incelendiĵinde sigara kullanēmē ile 

ºl¿me kadar ge­en zaman arasēnda istatistiksel olarak anlamlē bir iliĸki bulunmamēĸtēr. 

¢alēĸmamēzda 15.03.2020 ile 1.10.2020 tarihleri arasēnda SARS-CoV-2 vir¿s¿ ile enfekte olan 

hastalarēn klinik seyri incelenmiĸtir. Bu dºnem d¿nyada hen¿z aĸēlarēn ¿retilmediĵi ve ¿lkemizde 
etkinliĵi kanētlanmēĸ spesifik herhangi bir COVID-19 enfeksiyon tedavisinin uygulanmadēĵē bir 
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dºnemdir. Bu nedenle ­alēĸmamēzda yer alan hastalarēn klinik seyrini spesifik olarak etkileyebilecek 

tedavilerin olmadēĵē d¿ĸ¿n¿lerek klinik sonu­larēn gºrece tedavi farklēlēklarēndan etkilenmeyeceĵi 

d¿ĸ¿n¿lmektedir. Bu ­alēĸmamēzēn ¿st¿nl¿ĵ¿d¿r. 

Buna raĵmen ­alēĸmada hayatēnē kaybeden erkek hastalardan erkek aile yakēnē kendisi ile eĸ zamanlē 

enfekte olan yalnēzca 4 hasta olmasē nedeni ile ­alēĸmanēn sonu­larēnēn genellenmesi m¿mk¿n deĵildir. 

Bu ­alēĸmamēzēn kēsētlēlēklarēndandēr. 

¢alēĸmamēzda COVID-19 enfeksiyon seyri mortalite ile sonu­lanan erkek hastalarēn erkek aile 

bireylerinin de enfeksiyon seyri a­ēsēndan risk altēnda olduĵunu belirlenmiĸ olsa da konu hakkēnda daha 

ge­erli bilgilere ulaĸabilmek i­in COVID-19 enfeksiyon seyri ile cinsiyet iliĸkisinin irdelendiĵi genetik 
bilimine dayanan analizlerle yapēlan, daha geniĸ katēlēmcē sayēlē ve ­ok merkezli ­alēĸmalara ihtiya­ 

vardēr. 
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¥zet 

Giriĸ: Akut koroner sendromlu yaĸlē hastalar, gen­ hastalara gºre daha y¿ksek mortalite ve morbidite 

riski altēndadēr. Geriatrik beslenme risk indeksi (GNRI), serum alb¿mini ve v¿cut kitle indeksine dayalē 
beslenme durumunu deĵerlendirmek i­in basitleĸtirilmiĸ bir tarama aracē olarak geliĸtirilmiĸtir. Akut 

koroner sendromlu yaĸlē hastalarda GNRI ile t¿m nedenlere baĵlē mortalite arasēndaki iliĸkiyi 

deĵerlendirdik. Yºntemler: Bu ­alēĸma retrospektif gºzlemsel olarak tasarlandē. Mart 2019 ve Agustos 

2020 arasēnda, akut koroner sendrom ile baĸvuran yaĸlē hastalar, serum alb¿min ve v¿cut kitle indeksi 
ile hesaplanan kabul GNRI seviyelerine gºre tertillere ayrēldē. Primer sonlanēm noktasē t¿m nedenlere 

baĵlē ºl¿m olarak belirlendi. Bulgular: Medyan GNRI deĵerleri 101 idi (­eyrekler arasē aralēk 97 ila 

105). Daha d¿ĸ¿k GNRI seviyelerinde hastalar ileri yaĸlēydē. Ortalama takip s¿resi 335 Ñ 117 g¿nd¿r. 
Takip s¿resi boyunca, Kaplan-Meier eĵrileri, tertiller arasēnda ºl¿m oranlarēnda devam eden bir 

farklēlēk gºstermiĸtir (GNRI <97: %13.1; 97 ila 105: %8.6; >105: %4.1; log-rank p < 0.0001). 

Univariate regresyon analizinde d¿ĸ¿k GNRI, t¿m nedenlere baĵlē ºl¿m¿n baĵēmsēz ºngºrd¿r¿c¿s¿ 
olarak bulundu ardēndan multivariate analizinde yaĸ, diabet ve sol ventrik¿l ejeksiyon fraksiyonu 

deĵerleri ile kardiyovask¿ler risk faktºrleri i­in d¿zeltme yapēldēktan sonra, d¿ĸ¿k GNRI, t¿m nedenlere 

baĵlē ºl¿m¿n baĵēmsēz bir ºngºrd¿r¿c¿s¿ olarak bulundu. Sonu­lar: GNRI skoru yaĸlē hastalarda t¿m 

nedenlere baĵlē mortalite ile iliĸkiliydi. GNRI'nin deĵerlendirilmesi ºnemli prognostik bilgiler taĸēr ve 

yaĸlē hastalarda terapºtik yaklaĸēma yardēmcē olabilir. 

Anahtar Kelimeler: Geriatrik Beslenme Risk Ķndeksi, Yaĸlē Hasta, Akut Koroner Sendrom 

 

Relationship Between the Geriatric Nutritional Risk Index and All-Cause Mortality in Elderly 

Patients With Acute Coronary Syndrome 

 

Abstract 

Background: Elderly patients with acute coronary syndrome are at higher risk of mortality and 

morbidity than younger patients. The geriatric nutritional risk index (GNRI) was developed as a 

simplified screening tool to assess nutritional status based on serum albumin and body mass index. We 
evaluated the relationship between GNRI and all-cause mortality in elderly patients with acute coronary 

syndrome. Methods: This study was designed as retrospective observational. Between March 2019 and 

August 2020, elderly patients presenting with acute coronary syndrome were stratified according to 
their admission GNRI levels calculated by serum albumin and body mass index. The primary endpoint 

was defined as all-cause death. Results: Median GNRI values were 101 (interquartile range 97 to 105). 

At lower GNRI levels, patients were older. Mean follow-up time was 335 Ñ 117 days. Over the follow-
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up period, Kaplan-Meier curves showed continued variation in mortality among tertiles (GNRI <97: 

13.1%; 97 to 105: 8.6%; >105: 4.1%; log-rank p < 0.0001). In Univariate regression analysis, low 
GNRI was found to be an independent predictor of all-cause mortality. In the Multivariate analysis, low 

GNRI was found to be an independent predictor of all-cause death, after adjusting for cardiovascular 

risk factors such as age, diabetes and left ventricle ejection fraction values. Conclusion: The GNRI score 
was associated with all-cause mortality in elderly patients. Evaluation of the GNRI carries significant 

prognostic information and may assist therapeutic management in elderly patients. 

Keywords: Geriatric Nutrition Risk Ķndex, Elderly Patient, Acute Coronary Syndrome 

 

1. INTRODUCTION  

Malnutrition is quite common in particularly elderly patients and is associated with increased mortality 

(1,2). With an ageing population, malnutrition, which has a prognostic significance in various diseases, 
is a common problem in developed countries (3). Diagnosis of malnutrition is difficult due to many 

different underlying mechanisms. Therefore, various clinical scores and indexes have been developed 

for the direct or indirect diagnosis of malnutrition (4). In particular, there is no an exact criterion for the 
evaluation of malnutrition and associated risk in the elderly. Geriatric nutritional risk index (GNRI), 

which is connected with serum albumin and body mass index (BMI) has been recently indicated as a 

straightforward and practical tool to evaluate the nutritional status in different diseases such as heart 

failure, chronic renal failure, stroke and cancers (5-9). It has been demonstrated that the GNRI was 
associated with adverse clinical outcomes in coronary artery disease (CAD) patients after percutaneous 

coronary intervention (PCI), the prognostic significance of nutritional status in elderly patients with 

acute coronary syndrome remains unclear. We aimed to evaluate the relationship between GNRI and 

all-cause mortality in elderly patients with ACS. 

2. METHODS 

In the present study, 760 consecutive patients aged Ó60 years admitted with the ACS in the Emergency 

Department of our hospital were enrolled, between March 2019 and August 2020. Patients with known 
acute or chronic inflammatory disease, active infection, neoplasm, liver disease, and end-stage renal 

disease or missing clinical data, were excluded from this study. 

This study was approved by the local ethics committee of our institution in accordance with the 

Declaration of Helsinki. 

The diagnosis of ACS was defined in accordance with current guidelines. The GNRI was calculated 

based on the serum albumin level and BMI: GNRI=14.89 x albumin level [g/dl] + 41.7 x [actual body 
weight / ideal body weight]. Actual body weight / ideal body weight was set to 1 when the patientôs 

body weight exceeded the ideal body weight. The ideal body weight in the present study was calculated 

using a BMI of 22kg/m2, because of its validity (10), instead of the value calculated using the Lorentz 

formula in the original GNRI equation (4). Patients were divided into 3 groups according to the GNRI 

level. 

The primary endpoint was defined as all-cause death during the follow-up time. Median follow-up time 

was 12+ 4 months. Mortality data were gathered from the National Mortality Database. 

The baseline clinical characteristics and laboratory values of the patients were obtained from the 

intuitions' database. Peripheral blood samples from the antecubital vein were gotten utilising 

standardized EDTA tubes within 10 minutes of admission to the hospital. 

2.1. Statistical analysis 

All data was studied usage the SPSS 22.0 Statistical Package Program for Windows (SPSS; IBM, 

Armonk, New York, USA). Cases were separated into tertiles based on GNRI levels. The categorical 

data between groups were compared usage the chi-square test. The KolmogorovïSmirnov test was 
employed to evaluate the normality of distribution. The continuous variables were displayed as mean Ñ 

standard deviation or median Ñ interquartile ranges, and the categorical variables were displayed as the 

number of patients and percentages. Continuous variables across tertiles were compared using one-way 
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analysis of variance or the Kruskal Wallis test. Univariate and multivariate logistic regression analyses 

were performed to assess the predictors of all cause death. Pearsonôs correlation coefficients were 
utilized to investigate the relationship between GNRI and other variables. Cumulative event rates 

estimates were calculated by the KaplanïMeier method and the log-rank tests were used for comparison. 

A value of p< 0.05 (using a two sided test) was confirmed as statistically significant. 

3. RESULTS 

The final population of the study consisted of 760 elderly patients with ACS. Patients were separated 

into tertiles based on GNRI levels. The mean age of the study population was 75.8 Ñ 13.2 years. Patients 

with a low GNRI value were older. There were no differences in terms of gender, LVEF, hypertension 
prevalence, diabetes prevalence, dyslipidaemia rates, known CAD and SVO rates, glucose level and 

creatinine level. Tertile-1 patients had lower serum albumin levels, total cholesterol, LDL-C levels and 

BMI than other tertiles patients. There was no difference in medication between the patients after 

discharge, except for insulin use (Table 1).  

Effects of GNRI levels on all-cause death were established using univariate and multivariate logistic 

regression analysis (Table 2 ï 3). Multivariate logistic regression analysis shown that GNRI was an 
independent predictor for all cause death (odds ratio: 1.92; 95% confidence interval 1.35 ï 2.83; p < 

0.001) after adjustment for age, diabetes and LVEF (Table 3). 

Correlations among GNRI levels and age, glucose, LDL-C and triglycerides were significant but not 

strong (Table 4). 

The median follow-up time was 12 Ñ 4 months. Cumulative event rates estimates were calculated by the 

KaplanïMeier method and the log-rank tests were used for comparison. The cumulative incidences of 

all-cause death increased obviously with lower tertiles of GNRI (log-rank test, p <0.001). The Kaplan-
Meier analysis for all-cause death demonstrated significant differences in the incidence of all-cause 

death rates between the lowest GNRI and other tertiles (Figure 1). 

4. DISCUSSION 

The present study offered that patients with a low GNRI showed a significantly higher incidence of all-

cause mortality than patients with a high GNRI. 

GNRI was first suggested by Bouillanne et al. for the evaluation of the nutritional conditions of elderly 

hospitalized patients and was formulated as a straightforward examination tool to assess nutritional 
status according to BMI and albumin levels (4). Yamada et al. demonstrated that GNRI was a beneficial 

tool for the evaluation of the nutritional status of end-stage renal disease patients (11). The GNRI allows 

patient monitoring when adverse changes occur in both weight and visceral proteins. In elderly patients, 
the association of the GNRI with general complications is suitable, while its association with death is 

even stronger (3,12,13). It has been reported that malnutrition has been associated with the progress of 

atherosclerosis and a higher incidence of cardiovascular mortality in elderly patients (14). In this study 

of 760 elderly ACS patients, we showed that GNRI was a significant predictor of all-cause death. 

Normal or obese patients have a lower incidence of cardiovascular adverse events compared to 

underweight patients; this has been referred to as the obesity paradox (15,16). Malnutrition is common 

in elderly patients, it has been shown that approximately 55% of elderly patients admitted with STEMI 
are malnourished (17). Malnutrition has been known to be strongly associated with increased 

inflammatory status and progression of atherosclerosis, which shows that malnutrition, may be strictly 

associated with the progression of cardiovascular disease (18). 

Previous reports have demonstrated that in haemodialysis patients, chronic inflammatory conditions 

may causally connect underweight to high mortality prevalence through malnutrition (19). It has been 

established that inflammation status may cause a commonly catabolic condition, boosting protein 

degradation and suppressing protein synthesis. This effect may generate protein-energy malnutrition and 
thus a more inferior body mass index (20-22). This key pathway has also previously been documented 

in patients with atherosclerotic cardiovascular disease (23).  

Assessment of nutritional status may have major clinical importance on risk stratification and treatment 
individuation. Recent studies have been shown different indexes such as prognostic nutritional index 
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(PNI), controlling nutritional status (CONUT), triglycerides-total cholesterol-body weight index (TCBI) 

were associated with adverse cardiovascular events (1,24,25). CONUT and TCBI require lipid 
parameters including triglyceride and/or total cholesterol levels for assessment of nutritional condition. 

It should be considered that advised and widespread utilized statin medicine in coronary artery diseases 

patients would have considerable effect on triglycerides and total cholesterol levels. 

The present analysis had several limitations. This was a retrospective, single-centre, observational study. 

The present study evaluated the GNRI value at admission and did not evaluate its alters throughout the 

follow-up period.  

The GNRI includes of straightforward practical clinical parameters that can be easily acquired. Our 

results shown that the GNRI was associated with all-cause death in elderly ACS patients. 
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Table 1. Comparison of baseline characteristics and demographic characteristics between groups 

 Total 

(n=760) 

Tertile 1 

<97 (n=273) 

Tertile 2 

97-105 (n=253) 

Tertile 3 

>105 (n=234) 

P deĵeri 

Age 75.8Ñ13.2 77.5Ñ13.0 76.5Ñ12.2 73.4Ñ14.0 <0.001 

Male 522 (68) 188 (69) 169 (67) 165 (70) 0.789 

LVEF 50 Ñ 20 50 Ñ 22 50 Ñ 18 50 Ñ 20 0.754 

HT 456 (60) 169 (62) 147 (58) 140 (60) 0.618 

DM 279 (36) 101 (37) 96 (38) 82 (35) 0.994 

Dislipidemi 476 (63) 177 (65) 152 (60) 147 (63) 0.596 

Known CAD 290 (38) 98 (36) 96 (38) 96 (41) 0.148 

Known stroke 70 (9) 27 (10) 22 (9) 21 (9) 0.456 

Glucose 115 Ñ 46 118 Ñ 62 110 Ñ 37 113 Ñ 41 0.781 

Creatinine 1.0 Ñ 0.3 0.9 Ñ 0.2 1.1 Ñ 0.2 0.9 Ñ 0.3 0.181 

Albumin 36 Ñ 5 30 Ñ 4 36 Ñ 3 41 Ñ 4 < 0.001 

Total cholesterol 185 Ñ 38 176 Ñ 38 186 Ñ 37 193 Ñ 39 < 0.001 

LDL-C 113 Ñ 33 109 Ñ33 113 Ñ 32 116 Ñ 34 < 0.001 

BMI  24 Ñ 4 23 Ñ 4 25 Ñ 4 25 Ñ 3 < 0.001 

GNRI 99.9 Ñ 8.9 92.2 Ñ 6.8 101.7 Ñ 2.7  107.6 Ñ 3.5 < 0.001 

Discharge medication      

ASA 714 (94) 251 (92) 234 (94) 219 (94) 0.381 

B-blocker 570 (75) 196 (72) 177 (70) 170 (73) 0.346 

Statin 494 (65) 166 (61) 161 (64) 155 (66) 0.547 

ACEi/ARBs 669 (88) 232 (85) 220 (87) 208 (89) 0.048 

Ķnsulin 84 (11) 41 (15) 28 (11) 19 (8) <0.001 
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Table 2. Univariate regression analysis for all-cause mortality 

All cause death OR 95%CI P deĵeri 

Medium and high GNRI (Ó97) 1.75 1.35 ï 2.39 < 0.001 

Low GNRI (<97) 3.94 3.03 ï 5.19 <0.001 

 

Table 3. Multivariate regression analysis for all-cause mortality (After adjust for age, DM, LVEF) 

T¿m nedenlere baĵlē ºl¿m OR 95%CI P deĵeri 

Orta ve y¿ksek GNRI (Ó97) 1.58 0.98 ï 2.31  0.051 

D¿ĸ¿k GNRI (<97) 1.92 1.35 ï 2.83 <0.001 

 

Table 4. Correlation between GNRI and clinical parameters 

Age -0.418 <0.001 

Glucose -0.183 <0.001 

LDL-C 0.058 0.009 

TG 0.320 <0.001 

 

  

Figure 1. Kaplan-Meier curves for all-cause death.  
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¥zet 

61 Yaĸēnda erkek hasta, dºrt saat ºnce baĸlayan tipik gºĵ¿s aĵrēsē ĸikayeti ile acil servise baĸvurdu. 

Hastada koroner arter hastalēĵē risk faktºr¿ olarak diabetes mellitus ve sigara ºyk¿s¿ vardē. Aile 
ºyk¿s¿nde ani kardiyak ºl¿m olmamasēna raĵmen kardeĸi 48 yaĸēnda koroner bypass ameliyatē 

ge­irmiĸti. Elektrokardiyografide V1-V6 derivasyonlarēnda ST segment y¿kselmesi saptandē. Hastaya 

akut anterior STEMĶ tanēsē kondu ve Judkins tekniĵi ve saĵ femoral arter ponksiyonu ile acil CAG 

uygulandē. RCA ostium'dan kaynaklanan% 100 tēkalē LAD tespit ettik (ķekil 1). RCA ostiuma bir 6F 
Judkins saĵ-4 kēlavuz kateter yerleĸtirildi. DELĶKANLI lezyon, RCA kºkenli, floppy tel ile ge­ildi. Ķlk 

olarak disket telin ¿zerinden 2.0x15 mm'lik bir balon ile lezyonu ge­irmeye ­alēĸtēk ancak kateter 

desteĵinin zayēf olmasē nedeniyle baĸarēlē olamadē. Bunun ¿zerine lezyon disket tel ¿zerinden 1.5x15 
mm'lik bir balon ile ge­irildi ve predilatasyon yapēldē. Lezyondan 2.0x15 mm'lik bir balon ge­irildi ve 

predilatasyon tekrarlandē (ķekil 2). Predilatasyondan sonra intrakoroner nitrat enjekte edildi ve LAD 

i­indeki lezyona 2.5x28 mm'lik bir ila­ ka­ēran stent yerleĸtirmeye karar verdik. Zayēf kateter desteĵi 
nedeniyle lezyon 2.5x28 mm stent ile ge­ilemedi. LAD ostium'un RCA ostium'a uzaklēĵē yaklaĸēk 5 mm 

idi ve Amplatz kateterinin koroner angajmanēnēn daha fazla olabileceĵini d¿ĸ¿nd¿k. Amplatz 

kateterlerine baĵlē LAD ostium diseksiyonu riskini gºz ºn¿nde bulundurarak prosed¿r¿ doĵru Judkins 

kateteriyle s¿rd¿rmeye karar verdik. Kateter desteĵini arttērmak i­in ­ift telli bir strateji uygulanmasēna 
karar verildi. Ķkinci bir tel olarak, Son 6 delikanlēdan ge­irildi. Disket teli ¿zerinden lezyondan 2.5 x 28 

mm'lik bir stent ge­irilmeye ­alēĸēldē, ancak iĸlem baĸarēsēz oldu. Bu nedenle, daha kēsa boyutlarda iki 

stentin implantasyonu planlandē ve 2.5x18 mm ve 2.5x15 mm ila­la ka­an stentler, biri diĵeriyle 
ºrt¿ĸecek ĸekilde bitiĸik olarak implante edildi. TIMI 3 akēĸē saĵlandē ve herhangi bir komplikasyon 

geliĸmedi (ķekil 3). Koroner arter anomalileri (CAA) genellikle iyi huylu, asemptomatik ve nadiren 

gºr¿len konjenital hastalēklardēr. RCA veya Valsalva'nēn saĵ sin¿s¿nden kaynaklanan LAD insidansē% 

0.01-0.03 idi. Literat¿rde bildirilen ­ok az vaka STEMI ile ilgilidir. Akut koroner sendromlu (ACS) ve 
Caa'lē 20 hasta ¿zerinde yapēlan bir ­alēĸmada, sadece bir hastada rca'dan kaynaklanan LAD olduĵu 

gºzlendi. Primer perk¿tan koroner giriĸim gerektiren mevcut nadir koroner anomali olgusunda 

karĸēlaĸtēĵēmēz zorluklarē (iĸlem sērasēnda neden tek stent stratejisinden ­ift stent stratejisine ge­mek 
zorunda olduĵumuzu vurgulayarak) tam revask¿larizasyon niyetiyle sunmayē ama­ladēk. Sonu­ olarak, 

nadir olmalarēna raĵmen, ºl¿mc¿l sonu­larē nedeniyle caa'ya dikkatle yaklaĸēlmalēdēr. 

Anahtar Kelimeler: Koroner Arter Anomalileri; Sol ¥n Ķnen Arter; Saĵ Koroner Arter 
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Anterior St Elevation Myocardial Infarction Associated With Left Descending Coronary Artery 

Originating From the Right Coronary Artery Ostium 

 

Abstract 

A 61-year-old male patient was admitted to the emergency department with the complaint of typical 
chest pain that started four hours earlier. The patient had diabetes mellitus and smoking history as 

coronary artery disease risk factors. Although there was no sudden cardiac death in his family history, 

his brother had undergone coronary bypass operation at48. Electrocardiography showed ST-segment 

elevation in V1-V6 derivations. The patient was diagnosed with acute anterior STEMI and underwent 
emergency CAG via the Judkins technique and right femoral artery puncture. We determined 100% 

occluded LAD originated from the RCA ostium (Figure 1). A 6F Judkins right-4 guiding catheter was 

placed in the RCA ostium. The lesion in LAD, originated from RCA, was passed by floppy wire. First, 
we tried to pass the lesion with a 2.0x15 mm balloon over the floppy wire, but it was not successful due 

to the weak catheter support. Thereupon, the lesion was passed with a 1.5x15 mm balloon over the 

floppy wire, and predilatation was performed. A 2.0x15 mm balloon was passed through the lesion, and 
predilatation was repeated (Figure 2). After predilatation, intracoronary nitrate was injected, and we 

decided to implant a 2.5x28 mm drug-eluting stent to the lesion in the LAD. Due to the weak catheter 

support, the lesion could not be passed with the 2.5x28 mm stent. The distance of LAD ostium to RCA 

ostium was approximately 5 mm, and we thought that the coronary engagement of the Amplatz catheter 
might be more. We decided to continue the procedure with the right Judkins catheter considering the 

risk of LAD ostium dissection due to Amplatz catheters. It was decided to perform a double wire strategy 

to increase catheter support. As a second wire, the Ultimate 6 was passed through the LAD. A 2.5x28 
mm stent was tried to be passed through the lesion over the floppy wire, but the process was 

unsuccessful. Therefore, implantation of two stents in shorter sizes was planned, and 2.5x18 mm and 

2.5x15 mm drug-eluting stents were implanted adjacently that one overlapped to the other. TIMI 3 flow 

was achieved, and no complication was developed (Figure 3). Coronary artery anomalies (CAA) are 
generally benign, asymptomatic, and rarely seen congenital diseases. The incidence of LAD originating 

from the RCA or right sinus of Valsalva was 0.01-0.03%. Few cases reported in the literature refer to 

STEMI. In a study on 20 patients with the acute coronary syndrome (ACS) and CAA observed that only 
one patient had LAD originating from RCA. We aimed to present the difficulties we encountered 

(emphasizing why we had to switch from a single-stent strategy to a double-stent strategy during the 

procedure) in the current rare coronary anomaly case requiring primary percutaneous coronary 
intervention, under the intention of complete revascularization. In conclusion, although they are rare, 

CAA should be approached with care due to its fatal consequences. 

Keywords: Coronary Artery Anomalies; Left Anterior Descending Artery; Right Coronary Artery 

 

A 61-year-old male patient was admitted to the emergency department with the complaint of typical 

chest pain that started four hours earlier. The patient had diabetes mellitus and smoking history as 

coronary artery disease risk factors. Although there was no sudden cardiac death in his family history, 
his brother had undergone coronary bypass operation at48. Electrocardiography showed ST-segment 

elevation in V1-V6 derivations.  

The patient was diagnosed with acute anterior STEMI and underwent emergency CAG via the Judkins 
technique and right femoral artery puncture. We determined 100% occluded LAD originated from the 

RCA ostium (Figure 1). A 6F Judkins right-4 guiding catheter was placed in the RCA ostium. The lesion 

in LAD, originated from RCA, was passed by floppy wire. First, we tried to pass the lesion with a 2.0x15 

mm balloon over the floppy wire, but it was not successful due to the weak catheter support. Thereupon, 
the lesion was passed with a 1.5x15 mm balloon over the floppy wire, and predilatation was performed. 

A 2.0x15 mm balloon was passed through the lesion, and predilatation was repeated (Figure 2). After 

predilatation, intracoronary nitrate was injected, and we decided to implant a 2.5x28 mm drug-eluting 
stent to the lesion in the LAD. Due to the weak catheter support, the lesion could not be passed with the 

2.5x28 mm stent. The distance of LAD ostium to RCA ostium was approximately 5 mm, and we thought 

that the coronary engagement of the Amplatz catheter might be more. We decided to continue the 
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procedure with the right Judkins catheter considering the risk of LAD ostium dissection due to Amplatz 

catheters. It was decided to perform a double wire strategy to increase catheter support. As a second 
wire, the Ultimate 6 was passed through the LAD. A 2.5x28 mm stent was tried to be passed through 

the lesion over the floppy wire, but the process was unsuccessful. Therefore, implantation of two stents 

in shorter sizes was planned, and 2.5x18 mm and 2.5x15 mm drug-eluting stents were implanted 
adjacently that one overlapped to the other. TIMI 3 flow was achieved, and no complication was 

developed (Figure 3). Coronary artery anomalies (CAA) are generally benign, asymptomatic, and rarely 

seen congenital diseases. The incidence of LAD originating from the RCA or right sinus of Valsalva 

was 0.01-0.03%. Few cases reported in the literature refer to STEMI. In a study on 20 patients with the 
acute coronary syndrome (ACS) and CAA observed that only one patient had LAD originating from 

RCA. We aimed to present the difficulties we encountered (emphasizing why we had to switch from a 

single-stent strategy to a double-stent strategy during the procedure) in the current rare coronary 
anomaly case requiring primary percutaneous coronary intervention, under the intention of complete 

revascularization. 

In conclusion, although they are rare, CAA should be approached with care due to its fatal consequences. 

 

 

Figure 1: Total occlusion of LAD originating from RCA; right caudal vie 

 

 

Figure 2: Post-predilation image of acute lesion in LAD; right caudal view 
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Figure 3: Image after stent implantation to the LAD lesion; left cranial view 
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¥zet 

Bu araĸtērma, COVID-19 pandemi ºncesi ve pandemi dºneminde, ikiĸer yēllēk zaman aralēklarēnda 
psikotrop ila­ sēnēfēna olan ilgiye odaklanmaktadēr. En ­ok kullanēlan óMorfiaô, óConcertaô ve óRitalinô 

jenerik isimli ila­lar anahtar kelime olarak kullanēlarak, bir Google web sitesi olan Google Trendsôde 

bu ila­lara olan ilgiyi belirlemek i­in geriye dºn¿k retrospektif bir analiz yapēldē. T¿rkiyeôde COVID-
19 pandemisinin baĸladēĵē Mart 2020 tarihinden g¿n¿m¿ze kadar gelen zaman dilimi ile 2018-2020 

yēllarē, belirlenen ila­lara olan ilgiyi karĸēlaĸtērmak i­in se­ildi. Aynē etken maddeye sahip olan 

(Metilfenidat) Concerta ve Ritalinin, pandemi ºncesi dºneme gºre pandemi sonrasēnda daha y¿ksek 
aranma oranēna sahip olduĵu gºr¿ld¿ (p<0.05). Morfianēn aranma hacminin ise pandemi dºneminde 

azaldēĵē raporlandē (p<0.05). COVID-19 pandemi dºnemi ve ºncesinde, baĵēmlēlēk yapēcē ila­larēn, 

arama motorlarēnda artan veya azalan arama hacimlerinin nasēl deĵiĸtiĵini gºzlemlemek, nedenlerini 

tahmin etmek, ila­ suistimali risklerini tartēĸmak, bu tip ila­lara karĸē toplumsal bilincin ve toplumsal 

davranēĸēn incelenmesinde ºnemli veriler saĵlayabilir. 

Anahtar Kelimeler: Psikotrop Ķɜla­lar, Baĵēmlēlēk Yapēcē Ķɜla­lar, Google Trends, COVID-19 

 

Evaluation of the Interest to Red Prescription Medications in Terms of Drug Abuse During the 

COVID-19 Pandemic Period 

 

Abstract 

This research focuses on the interest in the psychotropic drug class at two-year time intervals, both 

before the COVID-19 pandemic and during the pandemic period. A retrospective analysis was 

performed to determine the interest in these drugs on Google Trends, a Google website, using the most 
used generic drugs 'Morfia', 'Concerta' and 'Ritalin' as keywords. The time period from March 2020, 

when the COVID-19 pandemic started in Turkey, to the present, and the years 2018-2020 were chosen 

to compare the interest in the selected drugs. Concerta and Ritalin, which have the same active 
ingredient (Methylphenidate), were found to have a higher search rate after the pandemic period 

compared to the pre-pandemic period (p<0.05). It was reported that the search volume of morphia 

decreased during the pandemic period (p<0.05). Observing how the increasing or decreasing search 
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volumes of addictive drugs change in search engines, estimating their causes, discussing the risks of 

drug abuse during and before the COVID-19 pandemic period can provide important data in the 

examination of social awareness and social behavior towards these types of drugs. 

Keywords: Psychotropic Drugs, Addictive Drugs, Google Trends, COVID-19 

 

1. INTRODUCTION  

The COVID-19 pandemic has affected the lives of millions of people, and the associated social 

disruptions have had a disproportionate impact on drug and/or alcohol users 1,2,3. Changes in drug supply 

routes lead to a more toxic and unpredictable drug supply, while causing more people to use drugs alone 

due to physical distance 4,5.  

The psychotropic drug group was included in our study to evaluate substance abuse. Three of the red 

prescription drugs in Turkey were selected according to the search rates of google trends and presented 
with their active ingredient contents. Morfia (Morphine) is a strong opioid analgesic and its use is 

increasing 6. Concerta and ritalin (Methylphenidate) are a central nervous system stimulant used in the 

treatment of attention deficit hyperactivity disorder in children and adults 7. Methylphenidate is in the 

form of dextroamphetamine, an isomer of amphetamine 8,9.  

Google Trends is one of the freely available tools in digital epidemiology 10. It is used to analyze the 

popularity of top search queries in different languages and geographic regions with Google. Google 

Trends monthly score is expressed in Relative Search Volume (RSV). A value of 100 for one or more 

keywords represents the maximum Google search volume and is displayed in graphical form 11. 

In this study, the relationship between psychotropic drugs and COVID-19 that can be searched by the 

public on Google was analyzed with Google Trends. 

2. MATERIAL METHOD  

2.1. Data collection 

The data were obtained by using three of the commonly used red prescription drugs in the society of 

Turkey. Generic names were used for these drugs except for Morfia. Since Morphine is more widely 
known than Morphia, we searched as morphine. The óall categoriesô option was chosen as the search 

category in Google Trends. The 'Subject' field was searched by typing óMorfiaô, óConcertaô, and óRitalinô 

from March 2018 to February 2022. 

2.2. Study design 

In this study, two time periods were specified based on the Covid-19 pandemic in Turkey. The initial 

interval was called the pre-Covid-19 period (March 2018-March 2020). The second interval was named 
the Covid-19 period (March 2020-February 2022). The date that separates this study into two different 

time interval is March 2020, when the first Covid-19 case in Turkey was officially published. Google 

RVS values for three keywords searched in Turkey since 2018 were evaluated and the interest in these 

drugs was compared in two different time periods. The selected keywords and their active ingredients 

were given in Table 1. 

Table 1. The Selected Keywords and Active Ingredients of the Selected Drugs 12 

No Selected Keywords Active Ingredients 

1.  Morfia Morphine 

2.  Concerta Methylphenidate 

3.  Ritalin Methylphenidate 
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2.3. Statistical analysis 

GraphPad Prism 6.00 (GraphPad Software, USA) was used for data analysis. An unpaired T-test was 
applied because the collected data were by the normal distribution. All data were expressed as mean Ñ 

standard deviation. P values lower than 0.05 were considered statistically significant. 

3. CONCLUSION 

The keywords searched in Turkey were searched in Google Trends from March 2018 to February 2022. 

Besides evaluating the interest óMorfiaô, óConcertaô, and óRitalinô by years. 

The RSV values for Morphia (Morphine) from March 2018 to present were 44.38Ñ20.08 and 

38.66Ñ18.62, respectively. According to the periods, the distribution of Morfia interest in Turkey was 

shown in Figure 1(a).  

When we considered RSV values for Concerta in the initial period was 23.94Ñ14.99 and the second 

period was 38.27Ñ18.41. The distribution of interest in Concerta in Turkey according to the determined 

periods is given in Figure 1(b).  

According to RSV values for Ritalin from March 2018 to the present were 37.00Ñ17.72 and 

42.41Ñ18.44, respectively. Interest in Ritalin in Turkey was demonstrated in Figure 1(c).  

While Concerta and Ritalin drugs increased during the 2020-2022 period compared to 2018-2020 

(p<0.05), a decrease was observed in Morfia (Morphine) during the Covid-19 period. 

 

 

Figure 1. Comparison of the Google trends RSV score of the selected keywords in Turkey between 

2018-2022 in terms of two different periods. (a) Morfia, (b) Concerta, and (c) Ritalin. 

The Google trends relative search volume scores are given as the mean Ñ standard deviation. *p<0.05 
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4. DISCUSSION 

When substance use disorders are evaluated during the COVID-19 period, the opioid crisis and its 
management are among the most discussed topics. In the COVID-19 pandemic, the positive aspects of 

opioids were the need for analgesia to facilitate intubation and their use as an adjunct in the management 

of acute intensification of pain. Indiscriminate use, presence of human immunosuppressor response, and 
increased side effects due to higher doses of the drug were the negative effects of the drug. With its 

morphine content, morfia is opioid analgesics 13. Opiate addicts faced some problems due to difficulties 

in accessing health services during the pandemic, the closure of addiction centers and the increased risk 

of life-threatening withdrawal 14.  

Concerta and Ritalin with methylphenidate active ingredients are used for attention deficit/hyperactivity 

disorder.15. Regional elevations in brain dopamine induced by methylphenidate may result in both 

efficacy in attention deficit/hyperactivity disorder and abuse potential 16. It may have been misused to 
increase academic performance, especially in high school and college aged students during the pandemic 

period. 

The increasing or decreasing search volumes of red prescription drugs before and after the Covid-19 
pandemic revealed that some issues such as accessibility to these drugs, providing social security for 

substance addicts, prevention and treatment of addiction should be followed more carefully. 
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¥zet 

Giriĸ: Anatomi derslerinde bir­ok eĵitim yºntemi mevcut olmasēna raĵmen kadavra ¿zerinde yapēlan 
pratikler anatomi derslerinin merkezinde yer almaktadēr. Formaldehit (FA) en yaygēn doku koruyucusu 

olarak kadavra hazērlama iĸleminde kullanēlmaktadēr. Diseksiyon salonunda, kadavradan yayēlan 

formaldehit buharē, ºĵretim elemanē ve saĵlēk alanēndaki ºĵrencinin saĵlēĵēnē olumsuz 
etkileyebilmektedir. FAôin akut ve kronik saĵlēkla ilgili sorunlara neden olduĵu ­alēĸmalarla ortaya 

konmuĸtur. FAôe maruz kalan ºĵrencilerin ¿zerindeki bu olumsuz etkilere raĵmen, geliĸmekte olan 

¿lkelerde yapēlan araĸtērmalar sēnērlēdēr. Bu ­alēĸmada, FA ile korunan kadavraya maruz kalan 

ºĵrencilerin ¿zerindeki etkilerini deĵerlendirmek hedeflenmektedir. Aynē zamanda, zehirli etkilere karĸē 
majºr koruyucu ºnlemi ºnermek ama­lanmēĸtēr. Gere­ ve yºntem: Saĵlēk Bilimleri ¦niversitesiônde 

Nisan ve Mayēs aylarēnda yapēlan anketi kadavra ile eĵitim yapēlan pratik derslerine katēlmēĸ 186 kiĸi 

yanētladē. Bulgular: ¢alēĸmaya katēlanlarēn %55,4ó¿ kadēn %44,6ôsē erkek katēlēmcēdan oluĸmuĸtur. 
Kiĸilerin % 33,99 u daha ºnce cansēz insan v¿cudu gºrmemiĸ olduĵunu belirtti. Katēlēmcēlarēn % 69ôu 

formaldehit kokusunu rahatsēz edici bulmuĸtur. Burunda kuruluk, burun akēntēsē, aĸērē susuzluk hissi, 

gºzlerde kaĸēntē, kēzarēklēk, salgē artēĸē, gºrme bozukluĵu, baĸ aĵrēsē, mide bulantēsē, yorgunluk, boĵazda 

kuruluk, y¿z ve boyunda dºk¿nt¿ler, nefes darlēĵē gibi semptomlar %50ôden az olarak bulundu. 
Gºzlerde, burunda ve ciltte semptom gºsteren kiĸiler bu semptomlarēn 1 saatten az s¿rd¿ĵ¿n¿ 

belirtmiĸlerdir. Tartēĸma ve Sonu­: Kadavra fiksasyonunda en ­ok kullanēlan koruyucu madde olan 

formaldehit maruziyetinin etkileri, ºĵretim elemanlarē ve ºĵrenciler i­in sorun teĸkil etmektedir. 
Etkilerin klinik durumlarē, maruziyet s¿resine gºre deĵiĸmektedir. Kadavra fiksasyonu i­in 

formaldehitten daha az zararlē bir­ok yºntem bulunmaktadēr. Fiksasyon yºntemlerinden en zararsēz 

olan doymuĸ tuzlu su ­ºzeltisi kullanēlabilir. Formaldehit kullanēlmēĸ kadavralar ile iĸlenen derslerde 
ise etkilerin azaltēlmasē i­in iyi havalandērmasē olan zararlē maddeler yºnetmeliĵine uygun hale 

getirilmiĸ laboratuvarlar kullanēlmalēdēr. 

Anahtar Kelimeler: Formaldehit, Kadavra, Anatomi, Tēp Fak¿ltesi 

 

Toxēɜc Effects of Formaldehyde On Medēɜcal Faculty Students 

 

Abstract 

Introduction: Although many training methods are available in anatomy lectures, cadaver practice is 

at the heart of anatomy lessons. Formaldehyde (FA) is most commonly used as a tissue preservative in 
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cadaver preparation. FA emitted from the cadaver may be harmful to the instructor and the student in 

the health field. Studies have shown that FA causes acute and chronic health problems. Despite these 
effects on students exposed to FA, research in developing countries is limited. This study aimed to 

evaluate the effects on students exposed to FA through cadavers. It is also intended to recommend major 

preventive measures against its effects. Materials and methods: 186 students who attended the cadaver 
training answered the survey conducted in April and May at the University of Health Sciences. Results: 

55.4% of the participants in the study were female and 44.6% were male. 33.99% stated that they had 

never seen a lifeless body before. 69% of the participants found the smell of FA irritating. Symptoms 

such as nose dryness, runny nose, excessive thirst, itching in the eyes, redness, increased secretion, 
visual disturbance, headache, nausea, fatigue, dryness in the throat, rashes on the face and neck, and 

shortness of breath were found to be less than 50%. Participants with eyes, nose, and skin symptoms 

stated that these symptoms lasted less than 1 hour. Discussion and Conclusion: Exposure to FA, the 
most used preservative in cadaver fixation, causes problems for instructors and students. The clinical 

manifestations of the effects vary according to the exposure duration. There are many methods for 

cadaver fixation that are less harmful than FA, such as saturated saline solution which is the most 
harmless among fixation methods. When using cadavers with FA, instructors should head for 

laboratories with good ventilation that fit the harmful substance regulations, to reduce the effects. 

Keywords: Formaldehyde, Cadaver, Anatomy, Faculty of Medicine 

 

1. Introduction 

Anatomy is a branch of science studied during the preclinical period of medical school that investigates 

the normal shape and structure of the body, the organs that comprise the body, and the structural and 
functional relationships between these organs (1). Although there are many educational methods used 

in anatomy lessons, cadaver practices are at the heart of anatomy lessons (2). This information prompted 

a study of medical faculty students' attitudes toward cadavers. 

For centuries, human cadaver dissection has been used as a fundamental teaching tool in anatomy. 
Despite the fact that technology has revolutionized the teaching of basic anatomy in recent decades, 

research highlights the importance of dissection in the anatomical sciences (3). The most important 

requirement for using cadavers in educational settings is that they be properly protected. The cadaver's 
safety against damage, destruction, or deterioration must be ensured. As a result, mummification of 

cadavers with special chemicals such as formaldehyde (FA) is used all over the world (4). Anatomy 

cadaver examination studies expose participants to chemicals used in the cadaver preparation process. 

FA is most commonly used as a tissue preservative in cadaver preparation (5). 

FA is a cheap and widely available stabilizer. At the same time, it has the ability to spread quickly to 

tissues and provide long-term protection (6). FA vapor emitted by a cadaver in the dissection room may 

be harmful to the health of faculty and medical students (7,8). It has been reported that FA causes both 
acute and chronic health issues (9). It is well known that the negative effect of FA increases with 

concentration (10). FA enters the body systems through inhalation or contact with the skin (11). FA is 

an irritant to the mucous membranes of the nose, throat, and eyes. Medical students are particularly 

vulnerable to the toxic effects of FA exposure (12). 

Despite the negative effects of FA on medical students, research in developing countries is limited. 

Furthermore, a small study found that medical students work in the dissection room without fear of side 
effects (13). The purpose of this study was to assess the effects on students who were exposed to 

cadavers preserved with FA. It is also meant to recommend major preventive measures against toxic 

effects. 

2. Methods 

2.1. Study Participants  

In this study, we included medical faculty students who gave informed written consent and received 

dissection training at the University of Health Sciences Anatomy laboratory. There were no restrictions 
on the participants' gender, nationality, occupation, or socioeconomic level. The survey was completed 
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by 186 students who attended practical classes with cadavers at the University of Health Sciences, 

Hamidiye Faculty of Medicine, and International Hamidiye Faculty of Medicine in April and May. 

2.2. Questionnaire and Data Collection 

The questionnaire, which was administered to first and second-year students at Health Sciences 

University, Hamidiye Faculty of Medicine, and International Hamidiye Faculty of Medicine. Students 
who agreed to participate in the study were asked 23 questions under three headings that corresponded 

to the research's purpose. 

The first section of the questionnaire contains four questions about the participants' socio-demographic 

information, the second section contains sixteen questions about the symptoms caused by FA in medical 

school students, and the third section contains three questions about the duration of symptoms. 

2.3. Statistical Analysis 

Statistical analysis of the collected data was used in SPSS version 28.0. Frequency and ratio values were 

used for the descriptive statistics of the data. 

2.4. Ethical Approval 

Ethics committee approval was obtained for the study from the Health Sciences University, Hamidiye 

Scientific Research Ethics Committee (22/214). 

3. Results 

A total of 186 medical students, 55.4% female and 28.0% foreign completed the survey. 86.3% of them 

did not have any allergic disease. All participants take anatomy courses in the second year of medical 
school at the university of health sciences. Detailed demographic data are reported in Table 1. The first 

three reported symptoms of exposure to cadavers treated with FA were smell (69.0%), itching of the 

eyes (30.1%), and pain or dry nose (28.6%) (Table 2). Most of the students who developed symptoms 

recovered from most of the symptoms within 1 hour (Table 3). 

Table 1. Age, gender, and demographic information of the participants. 

  n % 

Gender 

Female 103 55.4% 

Male 83 44.6% 

Country of Birth 

Turkey 134 72.0% 

Other Country 52 28.0% 

Department 

Hamidiye Medical Faculty 84 45.2% 

Hamidiye International Medical Faculty 102 54.8% 

Seeing a corpse before 
Yes 123 66.1% 

No 63 33.9% 
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Table 2. Symptoms after exposure to formaldehyde 

 I agree % I am undecided % I don't agree % 

Smelling 69.0% 17.4% 13.6% 

Pain or Dry 28.6% 19.5% 51.9% 

Runny Nose 19.1% 15.3% 65.6% 

Thirsty 12.4% 20.0% 67.6% 

Itch in the Eye 30.1% 18.8% 51.1% 

Red Eyes 24.7% 21.0% 54.3% 

Extreme Secretion 17.3% 29.2% 54.1% 

Defect of Vision 7.5% 14.5% 78.0% 

Headache 22.6% 18.3% 59.1% 

Nausea 23.7% 18.3% 58.1% 

Dizziness 15.8% 18.5% 65.8% 

Dry Throat 11.9% 16.2% 71.9% 

Itch in the Hand 4.8% 11.8% 83.3% 

Skin Rashes 4.3% 9.1% 86.6% 

Shortness of Breath 7.5% 12.4% 80.1% 

Sleeping Disorder 6.0% 6.0% 88.0% 

 

Table 3. The duration of the symptoms. 

    n % 

Eye Symptoms 

Less than 1 hour 
66 36.5% 

A few hours 
12 6.6% 

Between 6 hours and 1 day 
5 2.8% 

More than 1 day 
2 1.1% 

There are no symptoms 
96 53.0% 

Nose Symptoms 

Less than 1 hour 
52 28.9% 

A few hours 
16 8.9% 

Between 6 hours and 1 day 
6 3.3% 

More than 1 day 
4 2.2% 

There are no symptoms 
102 56.7% 

Skin Symptoms 

Less than 1 hour 
18 9.9% 

A few hours 
3 1.7% 

Between 6 hours and 1 day 
2 1.1% 

More than 1 day 
2 1.1% 

There are no symptoms 
156 86.2% 
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    n % 

Allergic Disease 

Yes 
25 13.7% 

No 
157 86.3% 

 

4. Discussion and Conclusion 

In this study, we evaluated and discussed the effects of formaldehyde (FA) usage on medical students' 

anatomy learning. 

FA evaporation from cadavers can expose students and instructors to high levels of FA (14). FA 

exposure has a negative impact on faculty, staff, and students (15). The clinical states of the effects 

differ depending on the duration of exposure (16). Acute exposure can cause dryness of the eyes, 
problems with the nasal and oral mucosa, and headaches, whereas chronic exposure can cause cancer 

(17). According to the findings of this study, the negative effects seen in students due to FA vapor 

primarily affected the senses of smell and sight. This discovery emphasizes the significance of using 
masks and glasses in anatomy cadaver studies. This finding appears to support the previous studies on 

FA vapor and the importance of using protective equipment. Many countries have imposed limits on the 

concentration of FA in the working environment and working hours with FA due to its acute and chronic 
harmful effects (17). It is well known that health educators are routinely exposed to FA vapors. Cancer 

cases caused by chronic exposure to FA in the workplace are thought to be addressable in occupational 

health and safety studies. It is anticipated that the findings of this study will be useful in studies aimed 

at increasing employee productivity. 

FA is a neurotoxic compound that has been linked to memory loss, reduced vision, pain induction, and 

cortical deterioration (18). Our research also looked into the effects of using FA on the efficiency of 

cadaver anatomy studies. It was discovered that 69% of the students who took part in the study were 
bothered by the smell of formaldehyde. This discovery may be useful in studies aimed at improving 

efficiency in the field of anatomy education. 

Personal, indoor, and outdoor FA concentrations are higher in summer than in winter, according to 

studies conducted in urban areas of the United States (19). Season, weather conditions, temperature, and 
humidity can all cause differences in these concentrations (20,21). As a result, the results of the studies 

may vary depending on environmental conditions and seasonal changes. 

A limitation of this study is the small sample size of subjects who were occupationally exposed to FA. 
To obtain more accurate results, it is recommended that an FA neurotoxicity assessment be designed in 

animal studies or in a larger formaldehyde-exposed population. 
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¥zet 

Ama­: Subklinik hipotiroidinin hiperhidroz operasyonu sonrasē hasta memnuniyeti ¿zerine etkisinin 

analizi ama­landē. ¢alēĸma planē: ķubat 2013 ile Ocak 2017 tarihleri arasēnda primer hiperhidroz 

nedeniyle opere edilen hastalar retrospektif olarak incelendi. Hastalarēnēn yatēĸ bilgilerine hastanenin 
elektronik veri tabanēndan ulaĸēldē. ¢alēĸmada 18-65 yaĸ arasēnda olan ve Hornberger kriterlerine uyan 

82 hasta deĵerlendirildi. Hastalar iki gruba ayrēldē: Grup 1: Normal tiroid fonksiyonuna sahip hastalar, 

Grup 2: Subklinik hipotiroidisi olan hastalar. T¿m hastalara postoperatif dºnemde hasta memnuniyet 
anketi uygulandē. Anket, hastalarēn ge­irdikleri operasyona sonrasēna iliĸkin g¿nl¿k yaĸamlarē 

hakkēnda sorular sorarak, gruplar arasēnda memnuniyet a­ēsēndan istatistiksel olarak anlamlē bir fark 

olup olmadēĵēnē tespit etmeyi hedeflemekteydi. Araĸtērma verilerinin analizinde istatistiksel yºntem 
olarak; tanēmlayēcē analizler (frekans daĵēlēmlarē, ortalama, standart sapma), Kolmogorov-Smirnov 

normallik daĵēlēmē uygulandē. Tekrarlē ºl­¿mlerde iki yºnl¿ varyans analizi (alt grup analiz; 

Greenhouse-Geisser), Ki-Kare testi ve T-Test kullanēldē. Bulgular: ¢alēĸmada 82 hastaya anket 

uygulandē. Hiperhidrozis bºlgesi, kompansatuvar hiperhidrozisin varlēĵē ve varsa kabul edilebilirlik 
derecesi ile ge­irilen ameliyattan duyulan genel memnuniyet durumlarē, ameliyat ºncesi ve sonrasē 

karĸēlaĸtērēlmalē olarak sorulduĵunda; ge­irilen ameliyattan duyulan genel memnuniyet sonu­larē, 

ameliyat ºncesi ve sonrasē a­ēsēndan grup fark etmeksizin anlamlē bulunurken, hiperhidrozis bºlgesi ve 
kompansatuvar hiperhidrozise iliĸkin sonu­larda ameliyat ºncesi ve sonrasē a­ēsēndan gruplar arasēnda 

anlamlē bir fark tespit edilemedi (p=0.13). Sonu­: Subklinik hipotiroidinin endoskopik torasik 

sempatektomi sonu­larēna, hasta memnuniyeti a­ēsēndan etkisinin olmadēĵē kanaatine varēldē. 

Anahtar Kelimeler: Hiperhidroz, Subklinik Hipotiroidizm, Postoperatif Memnuniyet, Analiz, Anket. 

 

Hyperhidrosis Surgery Response in Subclinical Hypothyroid Patients 

 

Abstract 

Background: It was aimed to analyze the effect of subclinical hypothyroidism on patient satisfaction 

after hyperhidrosis operation. Methods: Patients who were operated for primary hyperhidrosis between 
February 2013 and January 2017 were retrospectively analyzed. The hospitalization information of the 

patients was obtained from the electronic database of the hospital. In the study, 82 patients aged between 

18-65 years and meeting the Hornberger criteria were evaluated. The patients were divided into two 

groups: Group 1: Patients with normal thyroid function, Group 2: Patients with subclinical 
hypothyroidism. A patient satisfaction questionnaire was applied to all patients in the postoperative 

period. The questionnaire aimed to determine whether there was a statistically significant difference 

between the groups in terms of satisfaction by asking questions about the daily lives of the patients after 
the operation. As a statistical method in the analysis of research data; descriptive analyzes (frequency 

distributions, mean, standard deviation), Kolmogorov-Smirnov normality distribution were applied. 

Two-way analysis of variance (subgroup analysis; Greenhouse-Geisser), Chi-Square test and T-Test 
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were used for repeated measurements. Results: A questionnaire was applied to 82 patients. Questions 

regarding the area of hyperhidrosis, the presence of compensatory hyperhidrosis and the degree of 
acceptability, if any, and general satisfaction with the operation, revealed that the general satisfaction 

with the surgery was significant, regardless of the group. But there was no significant difference between 

the groups in terms of pre- and post-operative results regarding the hyperhidrosis region and 
compensatory hyperhidrosis (p=0.13). Conclusion: It was concluded that subclinical hypothyroidism 

had no effect on endoscopic thoracic sympathectomy results in terms of patient satisfaction. 

Keywords: Hyperhidrosis, Subclinical Hypothyroidism, Postoperative Satisfaction, Analysis, 

Questionnaire. 

 

1. Introduction  

Sweating is a part of the thermoregulatory system. Hyperhidrosis is defined as excessive sweating and 
eccrine sweat glands working more than normal.1,2 The most common form is primary hyperhidrosis 

and its clinical presentation is mostly localized as palmoplantar, axillary and facial in order of 

frequency.3 Its exact incidence is not known, but it is thought to affect 0.6 to 2.8% of the population.4 

Topical and systemic medical therapies can be used in the treatment as well as options such as 

iontophoresis and Botox, but surgical treatment, specifically video-assisted thoracic sympathetic nerve 

surgery (endoscopic thoracic sympathectomy ïETS, aka video-assisted thoracoscopic surgery (VATS)) 

is the gold standard.5,6 

Thyroid gland is intimately related to thermoregulation via its influence on the basal metabolic rate in 

all cells. Hence its disorders should be considered including subclinical variants. Overt thyroid disorders 

may clearly be the cause of secondary hyperhidrosis, as well as asymptomatic subclinical diseases.7 

We hypothesized that if thyroid disorders affect basal metabolic rate and manifest evidently, a disguised 

thyroid disorder -namely subclinical hypothyroidism- may also present in some level. 

2. Materials and Methods 

2.1. Patient Characteristics and Data Collection 

The study aimed to evaluate the link between hyperhidrosis and subclinical hypothyroidism regarding 

the patientsô overall postoperative satisfaction. This multi-surgeon single-center retrospective study 

included all patients who underwent endoscopic thoracic sympathectomy between February 2013 and 
January 2017 at Sultan Abdulhamid Han Training Hospital in Istanbul, Turkey. The data of 82 patients 

who met Hornbergerôs criteria8 were analyzed. The exclusion criteria were: 1) being out of 18-65 age 

span, 2) abnormal preoperative thyroid-stimulating hormone (TSH) values, and 3) indications other than 
hyperhidrosis for surgery. Patients were divided into two groups based on The American Association of 

Clinical Endocrinologists and The American Thyroid Association (ATA/AACE) Guidelines for 

Hypothyroidism in Adult.9 Group 1 was the patients with normal thyroid functions and Group 2 was the 

patients with subclinical hypothyroidism. 

Preoperative TSH values of the patients were evaluated within the framework of the reference range of 

the biochemistry department of our hospital (0.35-4.94 mIU/L). Demographic information and hospital 

records such as operation reports were completely available for in-hospital study variables. Patients were 
contacted by phone between January 3rd, 2018 and January 9th, 2018, and a web-based (GoogleÈ 

Formsã) questionnaire was administered, and the survey results were recorded. The questionnaire was 

taken from the publication ñQuestionnaire of quality of life in patients with primary hyperhidrosisò and 

was applied in Turkish. 10 The applied questionnaire is a 5-point Likert Type scale, and the reliability 

coefficient Cronbach's Alpha value was found to be 0.93 before surgery and 0.96 after surgery. The 
scale is highly reliable. The Institutional Ethical Committee approved the study protocol (HNEAH-

KAEK 2017/551). The study conformed to the principles of Declaration of Helsinki. 
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2.2. Surgical Technique 

All operations were performed with video-assisted thoracoscopic surgery (VATS) technique. Although 
there is a rising trend of single-port approach, we used two-port approach in all our patients.11 The 

patients underwent double lumen intubation after appropriate premedication. First right sided and then 

left sided sympathetic nerves were intervened. The operations were performed with a 5 mm angle-free 
video-thoracoscope (OlympusÈ), and an endo-clip was used on the sympathetic nerve (CovidienÈ Endo 

Clipã Auto Sutureã). 

 2.3. Statistical Analysis 

IBMÈ SPSSÈ Statistics Subscription Build 1.0.0.800 and MicrosoftÈ Office 2012ã Excelã were used 

to analyze the data. As statistical method in the analysis of research data; descriptive analyzes (frequency 

distributions, mean, standard deviation), Kolmogorov-Smirnov normality distribution were applied. 

Two-way analysis of variance (subgroup analysis; Greenhouse-Geisser), Chi-Square test and T-Test 
were used for repeated measurements. The results were evaluated at a 95% confidence interval and 

p<0.05 significance level. 

3. Results 

The survey results of 82 patients were examined. In the "Comparison with preoperative" section, the 

mean score obtained from the survey was found 82.34 Ñ 12.92 for preoperative state, while the same 

value was 37.34 Ñ 16.52 for postoperative state. The value of the points given in the survey shows that 
dissatisfaction increases as it approaches 100 points for preoperative state, and satisfaction increases as 

it approaches 20 points for postoperative state. The distribution of the data is in Table 1 and the graphical 

representation is in Graphic 1. 

 

Graphic 1: Graphical Representation of Survey Data 

 

 

The data were found suitable for their normal distribution as a result of the Kolmogorov-Smirnov test 

(p>0.05). According to the T-Test result, the difference between the pre and post-operative scores was 

found statistically significant (p<0.0001). Only four patients stated that they were not satisfied with the 

outcome of the surgery. 

Group 1 (89%) of 73 euthyroid patients and Group 2 (11%) of 9 patients with subclinical hypothyroidism 

were statistically compared in terms of hyperhidrosis region, presence of compensatory hyperhidrosis 

(CH), acceptability of CH and degrees of satisfaction. 
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Hyperhidrosis region (p=0.69), presence of CH (p=0.96), acceptability of CH (p=0.96) and degree of 

satisfaction (p=0.38) in patients were not statistically significant between the groups. When the ones 
who marked the "very satisfied" and "satisfied" option in the satisfaction distribution of the patients and 

those who selected the "regularly satisfied" and "unsatisfied" option were evaluated together; 16 out of 

73 patients in Group 1 were dissatisfied with the outcome of the surgery, but there was no dissatisfied 

patient in Group 2, however the result was still not statistically significant (p=0.13). 

The effect of the survey results on patient groups was investigated by two-way analysis of variance in 

repeated measurements. The average score of 73 patients in Group 1 before the surgery was 81.86 Ñ 

13.7 and the average after surgery was 37.85 Ñ 17.03. The average score of 9 patients in Group 2 before 
the surgery was 86.22 Ñ 9.35 and the average after surgery was 33.22 Ñ 11.45. While the difference 

between before and after surgery was statistically significant (Greenhouse-Geisser test; p<0.0001), the 

effect of patient groups was not statistically significant (Greenhouse-Geisser test; p=0.27). 

4. Discussion 

The effect of subclinical hypothyroidism on the postoperative process has been investigated in various 

surgical branches, but no study has yet been conducted on the effect of hyperhidrosis after surgery. The 
relationship of hyperhidrosis surgery results and TSH has not been investigated before. In our study 

group, there was no difference in terms of patient satisfaction in both patient groups and it was concluded 

that subclinical hypothyroidism does not affect ETS results. 

According to the 467-case study by Comendador et al., investigating the relationship of the risk of 
developing postoperative atrial fibrillation (AF) with subclinical hypothyroidism in patients undergoing 

aortic valve replacement; while the rate of AF development in patients with subclinical hypothyroidism 

was 57%, this rate was found to be 30.3% in patients without hypothyroidism (p = 0.001).12 

According to a study of 260 cases who underwent coronary artery bypass procedure by Park et al., 

patients with subclinical hypothyroidism had a higher risk of developing AF in the postoperative period 

(p = 0.026).13 

According to the study of 65 cases by Blonna et al., investigating the relationship between frozen 
shoulder development after arthroscopic shoulder surgery and subclinical hypothyroidism and diabetes, 

postoperative frozen shoulder development was observed in the entire group of patients with subclinical 

hypothyroidism or diabetes, and it was reported that hypothyroidism posed a serious risk of dullness (p 

= 0.001).14 

According to a 471-case study conducted by Kim et al. Investigating the effect of subclinical 

hypothyroidism on bone healing after hip fracture, it was concluded that subclinical hypothyroidism had 

no effect on bone healing.15 

There are no studies in the literature evaluating the relationship between thyroid functions and 

hyperhidrosis to our knowledge. According to the ATA/AACE Guidelines for Hypothyroidism's Adults 

guideline published by Garber et al. in 2012, subclinical hypothyroidism is defined as a combination of 
normal sT4 level and TSH above the reference limit, but the ongoing discussion of the TSH reference 

limit is also mentioned.9 According to the said guide, the TSH reference limit was specified as 4.12 

mIU/L by National Center for Health Statistics (NHANES) III, while it was specified as 2.5 mIU/L 

according to The National Academy of Clinical Biochemistry (NACB) data.9 

We accepted the upper limit of TSH as 2.5 mIU/L in accordance with NACB data. We classified TSH 

values above this limit as subclinical hypothyroidism. However, as we mentioned above, there are some 

conflicts regarding this issue in the literature. 

Another limitation is that we might have not reveal the difference between the two groups due to the 

retrospective nature of our study and the relatively low number of patients. As a result, we can say that 

large series of multicenter studies can help illuminate the subject. 
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