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monitdrizasyonu (AKBM) sonug¢larinin karsilastinimasi: Giincellenmis AKBM
raporuna gore olgularin degerlendirilmesi
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Oz

Amag: Glinumiizde gocukluk ¢caginda obezitenin yayginlasmasiyla birlikte hipertansiyon goérilme sikhgi artmaktadir.
Ayaktan (ambulatuvar) kan basinci (KB) monitérizasyonu (AKBM) hedef organ hasari riskini ofis 6lgiminden daha iyi
ongormektedir. Bu calismada KB yliksekligi nedeni ile izlenen olgularin ofis KB parametreleri ile AKBM sonuglarinin
karsilastirlmasi ve Amerikan Kalp Birligi'nin 2014 yihinda glncelledidi ¢ocuklarda AKBM raporuna gére olgularin
degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Ofis KB degerleri yiksek bulunan (>90 persentil) ve AKBM uygulanan olgularin kayitlari
retrospektif olarak incelendi. Ikincil hipertansiyonu olan veya AKBM sirasinda antihipertansif ilag kullanmakta olan
hastalar ¢alisma disinda tutuldu. Olgularin ofis KB ve AKBM sonuglari Amerikan Kalp Birligi'nin 2014’de guncelledigi
gocuklarda AKBM raporuna gére evrelendirildi. Olgularin demografik bilgileri, viicut kitle indeksi (VKI), VKi-standart
deviasyon skoru (SDS) ve AKBM sonuglari istatistiksel olarak karsilastirildi.

Bulgular: Calismaya 31 erkek, 26 kiz olgu alinmis olup, olgularin yas ortalamasi 14.42+2.14 yildi. Ofis KB ve AKBM
sonuglarina goére, olgularin %63’Unde (n=36) beyaz Onlik hipertansiyonu, %15.7’'inde (n=9) ambulatuvar
hipertansiyon, % 12.2’sinde (n=7) ciddi ambulatuvar hipertansiyon, %5.3’'inde (n=3) prehipertansiyon ve %3,5’inde
(n=2) maskelenmis hipertansiyon saptandi. Prehipertansiyonu olan olgularin 2’sinde (n=2/3, %66.7) ve ambulatuvar
hipertansiyonu olan olgularin 10’'unda (n=10/18, %55) obezite mevcuttu. Yirmi dort saatlik ortalama sistolik ve
diyastolik KB arasinda pozitif korelasyon belirlendi. Olgularda VKi ile 24 saatlik ortalama sistolik KB, gece sistolik KB
ve 24 saatlik ortalama arter basinci degerleri arasinda da pozitif korelasyon saptandi.

Sonug: Ofis KB ylksek olan ve hipertansiyon igin risk faktori tagiyan ¢ocuklarin izleminde AKBM uygulamasi
Onerilir.

Anahtar Sozciikler: Ofis kan basinci, ayaktan kan basinci monitdrizasyonu, hipertansiyon, obezite, gocuk.

Abstract

Aim: Prevalence of hypertension in youths is rising due to childhood obesity epidemic. Ambulatory blood pressure
monitoring (ABPM) has superiority over office blood pressure (BP) measurement for distinguishing patients at higher
risk for target-organ damage. We aim to compare the office BP levels with ambulatory levels in patients with
prediagnosis of primary hypertension and interpret the data according to the recommendations of American Heart
Society on the use of ABPM in the pediatric population reported in 2014.

Yazisma Adresi: Asli Celebi Tayfur
Kegidren Egitim ve Arastirma Hastanesi, Cocuk Nefroloji Birimi,
Ankara, Turkiye

Makalenin Gelis Tarihi:05.01.2017 Kabul Tarihi: 24.04.2017
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Results: The study included 31 boys and 26 girls. Mean age was 14.42+2.14 years. BP was categorized based on
office and ABPM results into pre- (5.3%, n=3), white-coat (63%, n=36), masked (3.2%, n=2), ambulatory (15.7%,
n=9) and severe ambulatory (12.2%, n=7) hypertension. Two of 3 patients with prehypertension and 10 of 18 patients
with ambulatory/severe ambulatory hypertension were obese. Positive correlation was found between 24-hour mean
systolic and diastolic BP. BMI positively correlated with 24-hour mean systolic BP, night systolic BP, 24 hour mean

arterial BP, respectively.

Conclusion: We suggest that children with high office BP measurements and risk for hypertension should be

evaluated with ABPM.

Keywords: Office blood pressure, ambulatory blood pressure monitoring, hypertension, obesity, child.

Girig

Glnimuzde gocukluk ¢aginda obezitenin
yayginlasmasiyla birlikte, birincil hipertansiyon gérilme
sikligr artmaktadir (1,2). Hipertansiyonu olan obez
cocuklar, erigkinlik dénemine ulastiklarinda genellikle
hipertansif olmaya devam ederler (3). Kan basinci (KB)
yuksekliginin dogru olarak belirlenmesi ve uygun sekilde
tedavisi hedef organ hasarinin é6nlenmesi agisindan ¢ok
Onemlidir.  Cocukluk  déneminde hipertansiyonun
tanimlanmasi ve riskli grubun belilenmesi halen
tartismali bir konudur. Amerika Birlesik Devletleri'nde
(ABD) ve diger birgok Ulkede gocuk ve addlesanlarda KB
takibi icin ‘Cocuklarda ve Addlesanlarda Ulusal Yliksek Kan
Basinci Egitim Programi Calisma Grubu 4. Raporu’'nda
sunulan normatif KB verileri kullaniimaktadir (4).

Cocuklarda hipertansiyon tanisini koymada 24 saatlik
ayaktan KB monitérizasyonu (AKBM) ofis KB dlgiminden
daha degerlidir. Amerikan Kalp Birligi 2008 yilinda
cocuklarda AKBM’nin uygulanmasi ve yorumlanmasi ile
ilgili  Onerilerini  yaymlamigtir ~ (5). Bu raporun
yayinlanmasindan sonra AKBM'nin cocuklarda ve
adolesanlarda kullanimi 6nemli derecede artmigtir.
Amerikan Kalp Birligi cocuklarda AKBM ile ilgili
Onerilerini yeniden degerlendirmis ve 2008’den bu yana
elde edilen bilgilerin eklenmesi ile 2014 yilinda yeni bir
rapor yayinlamistir (2).

Bu calismada ofis KB degerlerinin yiiksek olmasi nedeni
ile gocuk nefroloji poliklinigine yonlendirilen pediatrik
olgularin ofis KB parametreleri ile AKBM sonugclarinin
karsilastiriimasi ve Amerikan Kalp Birligi'nin 2014 yilinda
guncelledidi cocuklarda AKBM raporuna gore olgularin
degerlendiriimesi amaclanmistir.

Gereg ve Yontem

Bu calismada Kegiéren Egitim ve Arastirma Hastanesi
Cocuk Nefroloji Poliklinigi'ne 01.09.2013-01.10.2015
tarihleri arasinda birincil hipertansiyon 6n tanisi ile refere
edilen 5-17 yas araliginda olgularin dosya kayitlar
retrospektif olarak incelendi. Sfigmomanometre ile sag
koldan élcilen en az Ug¢ ofis KB ortalamasi ‘Cocuklarda
Hipertansiyon Calisma Grubu 4. Raporu’ referans
degerlerine gore yiksek bulunan ve AKBM uygulanan
olgular galismaya alindi (4). Hasta ve ailelerinden tibbi
verilerinin yayinlanabilecegine iliskin yazili onam belgesi
alindi. Ofis KB olciimlerine gére ortalama sistolik KB
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ve/veya diyastolik KB degerlerinin yas, cinsiyet ve boya
gore 295 persentilin (p) tzerinde olmasi hipertansiyon;
290 p ve <95p olmasi veya KB =120/80 mm Hg olmasi
prehipertansiyon olarak tanimlandi (4). Olgularin yas,
cinsiyet, boy, viicut agirhgi, viicut kitle indeksleri (VKi)
ve hedef organ hasari deg@erlendirme sonuglari
kaydedildi. VKPI'nin 295p olmasi obezite, 85-94p
arasinda olmasi fazla kilolu olarak tanimlandi (6). ikincil
hipertansiyonu olan hastalar ve AKBM sirasinda
antihipertansif ilag kullanan hastalar galisma disinda
tutuldu. AKBM takili oldugu giin yogun aktivite gdsteren
(asin egzersiz, vs.), stresli durumlar yasayan (sinava
girme, vs.) ve gece uykusu diizensiz olan hastalarin
AKBM raporlari ¢alisma disinda tutuldu. Hastanin
dominant olmayan kolundan giindiiz 20 dakikada bir,
gece 30 dakikada bir dlgumin yapildidi ve en az 40
Olcimin kayith oldugu AKBM raporlari analiz edildi.
Hastalarin AKBM bulgular Wihl ve ark. (7) ¢cocuklarda
yasa ve cinsiyete gore olusturdugu referans degerleri ile
karsilagtiriidi. Yuzde 25'den fazla yiklenme olmasi
anormal olarak degerlendirildi. Uyku déneminde dlgulen
KB degerlerindeki disme dipping (normal >%10) olarak
tanimlandi  (2,5). AKBM sonuglari, Amerikan Kalp
Birligi'nin 2014’de glincelledigi rapora gdre beyaz 6nlik
hipertansiyonu, prehipertansiyon, ambulatuvar
hipertansiyon, ciddi ambulatuvar hipertansiyon veya
maskeli hipertansiyon olarak evrelendirildi (2). Gunlik,
uyku ve uyaniklk ortalama sistolik KB ve diyastolik KB
degerleri ve VKI icin LMS metodu kullanilarak standart
deviasyon skorlari (SDS) belirlendi (8). Olgularin
demografik bilgileri, VKi ve AKBM sonuglari istatistiksel
olarak karsilastiriidi.

Calismada veriler IBM SPSS 20 programi kullanilarak
analiz edildi. Sayisal degiskenler arasindaki dogrusal
iliski Spearman’s rho korelasyon katsayisi ile incelendi.
Normal dagilm gdsteren sayisal degiskenler icin
aritmetik ortalama ve standart sapma, normal dagilim
gOstermeyen sayisal degiskenler i¢in ortanca, minimum
ve maksimum degerler, nitelik dediskenler icin frekans
ve ylzde degerleri tanimlayici istatistik olarak verildi.
p<0.05 istatistiksel olarak anlamli kabul edildi.

Bulgular
Yas ortalamasi 14.42+2.14 (minimum-maksimum: 9.2-

17.8 yil) olan 31 erkek ve 26 kiz olgunun verileri
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retrospektif olarak degerlendirildi. VKilerine gore
degerlendiginde olgularin %26.3’G (n=15) normal kilolu,
%28’i (n=16) fazla kilolu ve %45.6’s1 (n=26) obezdi. Ofis
KB degerlerine goére olgularin %43,8'inde (n=25)
prehipertansiyon, %47.4’Unde (n=27) evre |
hipertansiyon ve %8.8'inde (n=5) evre |l hipertansiyon
mevcuttu. AKBM sonuglarina goére olgularin %63’tGinde
(n=36) beyaz Oonlik hipertansiyonu, %15.7’inde (n=9)
ambulatuvar hipertansiyon, %12.2’sinde (n=7) ciddi

ambulatuvar hipertansiyon, %5.3’linde (n=3)
prehipertansiyon ve %3.5’'unda (n=2) maskelenmis
hipertansiyon saptandi. AKBM sonuglarina gore

prehipertansiyonu olan olgularin 2’sinde ve ambulatuvar
hipertansiyonu ve ciddi ambulatuvar hipertansiyonu olan
olgularin %62’sinde (n=10/16) obezite mevcuttu.

Yirmi dort saatlik ortalama sistolik KB tium c¢alisma
grubunda 119.6+10.63 (minimum-maksimum: 95.2-143)
iken, obez ve kilolu hastalarda 121.3+10,67 (minimum-
maksimum: 100,5-143) ve normal kiloda olan hastalarda
115.3549.55 (minimum-maksimum: 95.2-132) olarak
bulundu. 24 saatlik ortalama diyastolik KB tim c¢alisma
grubunda 65.4117.35 (minimum-maksimum: 49.5-79) iken,
obez ve fazla kilolu hastalarda 65.83+7.4 (minimum-
maksimum: 49.5-79), normal kilolu hastalarda 64.25+7.34
(minimum-maksimum: 50.8-73) olarak bulundu (Tablo 1-3).
Obez ve fazla kilolu hasta grubu ile normal kilolu hasta
grubu arasinda bu degerler agisindan istatistiksel olarak
anlamh fark saptanmadi (p>0,05). Yirmi dort saatlik
ortalama sistolik ve diyastolik KB (p=0.01, r=0.665)
arasinda pozitif korelasyon mevcuttu. Olgularda VKi ile
24 saatlik ortalama sistolik KB (p=0.013, r=0.326), gece
sistolik KB (p=0.02, r=0.308) ve 24 saatlik ortalama
arter basinci degerleri (p=0.035, r=0.279), arasinda
pozitif korelasyon saptandi (Sekil-1,2).

45,007 p: 0,013, r: 0,326
o
40,007
o ]

E
é? 35,00+
@
3
[
g 30,007
2
=
=
S 25,004
3 =
=]
>

20,007

15,004

90:00 100,00 11\;,00 120,00 lSOI,UO 140,00 lSDl.(JD
24 saatlik ortalama sistolik KB (mmHg)

Sekil-1. Olgularin vicut kitle indeksi ve 24 saatlik ortalama

sistolik kan basinci degerleri arasindaki korelasyon.
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g

20,007
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T T T T
€0,00 70,00 80,00 50,00 100,00
24 saatlik ortalama arter basinci (mmHg)

Sekil-2. Olgularin viicut kitle indeksi ve 24 saatlik ortalama
arter basinci degerleri arasindaki korelasyon.

Uykuda sistolik ve diyastolk KB duglisi ortalamasi
sirasiyla %9.846.5 ve 15.494+8.35 olarak bulundu.
Bununla beraber 19 olguda uykuda sistolik KB dustsu
olmadigi (non-dipping), 12 olguda diyastolik non-dipping
oldugu, 4 olguda uykuda ters sistolik KB distisi oldugu
(inverted dipping) ve 1 olguda diyastolik inverted dipping
varligi saptandi. Sekiz olguda sistolik ve diyastolik non-
dipping, 1 olguda ise sistolik ve diyastolik inverted dipping
mevcuttu. Non-dipping ve inverted dippingi olan olgularin
(n=25), %56’s1 (n=14) obez veya fazla kiloluydu. Sistolik
velveya diyastolik inverted dippingi olan 4 hastanin 3’Gnln
obez oldugu goézlendi.

Hastalarin Q'unda hiperlipidemi, 2’sinde hipertrisemi,
2’sinde evre 1 hipertansif retinopati ve 1’inde hipertrofik
kardiyomyopati saptandi. Obez ve fazla kilolu hastalarin
3’linde insulin direnci ve 8’inde evre 1 hepatosteatoz
mevcuttu. Hastalarin timinde bdbrek fonksiyon testleri,
renal ultrasonografi ve doppler ultrasonografi bulgulari
normaldi. Obez ve fazla kilolu hastalar ile normal kilolu
hastalar arasinda aglik kan sekeri, serum Ure, kreatinin,
urik asit, total kolesterol ve ftrigliserid duzeyleri, troid
stimilan hormon, serbest T4 ve insllin dlzeyleri
acisindan istatistiksel olarak anlamli fark yoktu. Hastalarin
cogunda 24 saatlik idrarda protein atihmi ¢alisiimamakla
birlikte, tam idrar tetkiklerinde proteiniri saptanmadi. Aile
Oykisl  sorgulandidinda 15 olgunun (%26) aile
bireylerinde 50 yasin altinda baslayan hipertansiyon
OykisUl, 2 olgunun aile bireylerinde migren Gykusu ve 5
olgunun aile bireylerinde bdbrek hastaigi 6ykusu
mevcuttu. Ambulatuvar hipertansiyonu olan hastalarin
sadece 2’sinin birinci derece akrabalarinda erken yasta
baslayan KB yiksekligi mevcuttu. Hastalarin timinde
bobrek fonksiyon testleri, renal ultrasonografi ve doppler
ultrasonografi bulgulari normaldi.

Poliklinigimize KB vyiksekligi nedeni ile refere edilen
hastalarin timine saglikli yasam tarzi saglamaya yonelik
Oneriler verildi. Fazla kilolu veya obez olan hastalar gocuk
endokrinolojisi  poliklinigine ve diyetisyene yonlendirildi.
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Kardiyak sorunu olmayan hastalardan haftada 5 gun,
glinde 30 dk yurtyls yapmalari istendi. Hastalarin 15’ine
farmakolojik tedavi (7’sine kalsiyum kanal blokorl, 8’ine
anjiotensin reseptor blokorl) baglandi.

Tablo-1. Tum Olgularin Klinik ve Laboratuvar Bulgulan ve
Ambulatuvar KB Monitérizasyonu Sonuglari.

OrtalamazStandart sapma
(minimum-maksimum)

Yas (yil) 14.42+2.14 (9.2-17.8)
Vicut agirhdr (kg) 74.25+22.87 (35-126)
Boy (cm) 164.08+10.59 (135-186)
VKi (kg/m?) 27.0916.4 (16.8-41.6)

Aclik kan sekeri 88.8948.51 (70-109)
Ure 21.89+4.27 (13-35)

Kreatinin 0.79+0.13 (0.55-1.12)
Urik asit 5.11+1.54 (2,29-7,9)
Total kolesterol 159.18+40.05 (100-281)
Trigliserid 111.63+54.89 (73-305)
TSH 2.26+0.91 (0.82-4.3)
Serbest T4 1.03+0.23 (0.71-2.13)
24 saatlik ortalama sistolik

KB (mmHg) 119.6+10.63 (95.2-143)
E)E/)amkllkta ortalama sistolik 122.4+11.73 (92.6-150)

Uykuda ortalama sistolik KB
24 saatlik ortalama diyastolik

111.25+11.53 (141.2-88)
65.41+7.35 (49.5-79)

KB

Uyaniklikta ortalama

diyastolik KB 68.57+7.63 (51.1-83)
Eékuda ortalama diyastolik 58.41£0.01 (75-44.1)

VKi: viicut kitle indeksi, KB: kan basinci

Tablo-2. Fazla Kilolu Ve Obez Olgularin Klinik ve Laboratuvar
Bulgulari  ve Ambulatuvar KB  Monit6rizasyonu

Sonuclari.
Ortalamatstandart sapma
(minimum-maksimum)
Yas (yil) 14.59+2.3 (9.2-17.8)
Vicut agirhgi (kg) 83.05+19.81 (35-126)
Boy (cm) 165.71+10.94 (135-186)
VKI (kg/m?) 30.01%5.05 (19.2-41.6)

Aclik kan sekeri 87.9248.5 (70-109)
Ure 21.86+4.15 (13-29)

Kreatinin 0.8+£0.12 (0.58-1.12)

Urik asit 5.43+1.6 (2.65-1.6)

Total kolesterol 161.93+42.17 (100-281)
Trigliserid 114.74+57.9 (73-305)
TSH 2.18+0.78 (0.62-4)
Serbest T4 1.0340.23 (0.75-2.13)
instlin 21.67+7.58 (10.6-43.7)
24 saatlik ortalama sistolik

KB (mmHg) 121.23+£10.67 (100.5-143)
Eéanlkllkta ortalama sistolik 123.93+12.08 (92.6-150)

Uykuda ortalama sistolik KB
24 saatlik ortalama diyastolik

112.43£12.02 (92.8-141.2)
65.83+7.4 (49.5-79)

KB

Uyaniklikta ortalama

diyastolik KB 69.01+7.53 (51.1-83)
E)ékuda ortalama diyastolik 58.65+8.57 (44.1+75)

VKI: viicut kitle indeksi, KB: kan basinci.
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Tablo-3. Normal Kilolu Olgularin Klinik ve Laboratuvar Bulgulari
ve Ambulatuvar KB Monitorizasyonu Sonuglari.

Ortalamazt Standart sapma
(minimum-maksimum)

Yas (yil) 13.9+1.59 (11.5-16.28)
Vicut agirhgr (kg) 49.617.63 (37-64)

Boy (cm) 159.5+8.22 (146-174)
VKi (kg/m?) 19.4+1.84 (16.8-22.5)

Aclik kan sekeri 91.7148.19 (74-101)
Ure 22+4.85 (18-35)

Kreatinin 0.76+0.15 (0.55-0.98)
Urik asit 4.3+1.06 (2.29-5.5)
Total kolesterol 141+ 11.64 (125-155)
Trigliserid 92.4425.74 (76138)
TSH 2.65+1.37 (0.82-4.3)
Serbest T4 1.03+0.23 (0.71-1.44)

24 saatlik ortalama
sistolik KB (mmHg)
Uyaniklikta ortalama
sistolik KB

Uykuda ortalama sistolik
KB

24 saatlik ortalama
diyastolik KB
Uyaniklikta ortalama
diyastolik KB

Uykuda ortalama
di{/astolik KB 57.7417.41 (44.3-69)

VKI: viicut kitle indeksi, KB: kan basinci.

115.35£9.55 (95.2-123.9)
118.14+9.83 (99.1-132.4)
107.9+9.62 (88-130.9)
64.25+7.34 (50.8-73)

67.3148 (51.1-76.9)

Tartisma

Obez cocuklarda ortalama sistolik ve diyastolik KB
dizeyleri normal kilolu olan c¢ocuklara gbére daha
yuksektir. Fazla kilolu veya obez olan ¢ocuklarda yiksek
KB normal kiloda olan gocuklara goére 3 kat daha fazla
g6zlenmektedir (1,9). Obezite iligkili hipertansiyon
patogenezinde hiperinsulinemi, hiperleptinemi, renal

yapisal hasar, sempatik sistem aktivitesinde artis,
immun aktivasyon, oksidatif stres, endotel islev
bozuklugu, adrenal korteksin uyariimasi, renin-

anjiyotensin-aldosteron sisteminin aktivasyonu, artmis
aldosteron diizeyi ve artmis sodyum alimi gibi faktorler
rol oynamaktadir (1,9,10). ABD Ulusal Saglk ve
Beslenme Inceleme Anketi’nin (NHANES) son bildirdigi
raporda 2-19 yas arasinda olan ¢ocuklarin %17’sinin VKI
degerlerinin 295p (izerinde, %32’sinin =85p Uzerinde
oldugu bildirilmistir (11). Calismamizda hastalarin ofis
KB ve AKBM sonuglari birlikte degerlendirildiginde
(uyku, uyanikhk ve 24 saatlik verilerine gore),
gogunlugunu obez ve fazla kilolu hastalarin olusturdugu
(19/21) 21 hastada (%36.8, 21/57) prehipertansiyon
veya hipertansiyon saptanmistir. Obez veya fazla kilolu
olgu grubunda bu oran %45.2 (19/42), normal kilolu olgu
grubunda %13 (2/15) olarak bulunmustur. Calismamizda
prehipertansiyon ve hipertansiyon oraninin  diger
calismalara gére daha yilksek bulunmasi, ¢alismanin
ofis KB yiksek bulunmasi nedeni ile refere edilen
secilmis hasta grubunda vyapilmasina ve c¢alisma
grubunda fazla sayida obez ve fazla kilolu hasta (%73.6,
42/57) bulunmasina baglanmistir.
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Cocuklarda hipertansiyon tanisini koymada 24 saatlik
AKBM ofis KB o6lgiminden daha degerlidir (2,5,7,12).
AKBM gun iginde KB degisikliklerini ve KB siddetini
gOstermekte ve gece Olcimini  saglamaktadir.
Cocuklarda KB yuksekligi tanisi kesinlestirilememigse,
ABPM beyaz 6nlik hipertansiyonunun ayirici tanisinin
yapilmasini, maskelenmis hipertansiyonun taninmasini,

yuksek riskli hastalarda KB ozelliklerinin
degerlendiriimesini ve ilag tedavisinin etkinliginin
degerlendirilmesini saglamaktadir (2,5,7,12,13).

AKBM'nin Ustlinligl ¢alismamizda da ortaya konulmus,
36 hastada (%63) beyaz Onlik hipertansiyonu, 16
hastada ambulatuvar hipertansiyon, 3 hastada
prehipertansiyon ve 2 hastada maskeli hipertansiyon
saptanmistir.

Calismamizda obezite ve fazla kilolu olan hastalarda
hipertansiyon goérilme orani dider calismalardaki
sonuglara benzer sekilde, normal kilolu hastalara gore 3
kat fazla bulunmustur (1,2,5). Hem 24 saatlik ortalama
sistolik KB ve diyastolik KB arasinda, hem de VKi ile 24
saatlik ortalama sistolik KB, gece sistolik KB ve 24
saatlik ortalama arter basinci degerleri arasinda pozitif
korelasyon saptanmistir. Bu nedenle obezite/fazla kilolu
olma ve/veya aile Oykisli gibi risk faktori tasiyan
hastalara ABPM uygulanmasi hipertansiyon tanisinin
konulmasi agisindan uygun bir yaklagimdir.

Elli bes yasindan genc¢ insanlarda artmisg 6lim orani,
premature kalp yetmezligi, koroner arter hastaligi, damar
sertligi olmasi, ¢cocukluk ve addlesan ¢aginda artmis KB
ile iligkilidi. AKBM hedef organ hasar riskini ofis
Olcimiinden daha iyi 6ngérmektedir. Hedef organ hasari
hipertansiyonlu  ¢ocuklarin tani aninda %40’inda
saptanmaktadir (2,5,7,12,13). Calismamizda hipertan-
siyona ikincil hedef organ hasari bulgulari az sayida
hastada bulunmustur (3/21, %14). Bu durum, karotid
intima media kalinhiginin degerlendiriimesi gibi erken
doku hasarini tespit edebilecek tetkiklerin hastalara rutin
uygulanmamasi  ve/veya hastalarin  hipertansiyon
tanilarinin doku hasar bulgulari ortaya ¢gikmadan erken
dénemde konulmasina bagh olabilir. Cocuklarda ofis KB
degerleri cevresel faktorlere goére degisebilmektedir.
Gegici ve stres ile uyarimis KB yuksekliginin

Kaynaklar

hipertansiyonun klinik olarak yanhs siniflandiriimasina
neden olabilecedi dugstnulmektedir. Beyaz 0Onlik
hipertansiyonu, ofis ortaminda KB degerlerinin =95p
olmasina ragmen ofis disi O6lgimlerde normal
bulunmasidir. Yiksek kan basinci nedeni ile refere
edilen gocuk ve addlesanlarda %30-40 oraninda beyaz
Onlik hipertansiyonu saptanmaktadir (2,5,7,12,13).
Calismamizda beyaz onlik hipertansiyon sikligi diger
calismalarla benzer oranda bulunmustur. Bu gocuklarda
ileri yaglarda hedef organ hasar gelisebilmektedir. Bu
nedenle bu cocuklarinda en az yilda 1 kez kontrole
¢agriimasi gerekmektedir.

Uykuda KB disusi yeterli dizeyde olmamasi (non-
dipping ve inverted dipping) durumunun yetigkinlerde
kardiyovaskiiler hastaliklar, boébrek hastaliklari ve
diyabet ile iligkili oldugu bildirilmistir (14,15). Cocuklarda
veriler yetersizdir. Obez (n=247) ve normal kilolu
cocuklarin (n=161) AKBM sonugclarinin karsilastirildigi
bir calismada obez ¢ocuklarda nokturnal hipertansiyon
ve anormal diurnal patern istatistiksel olarak Onemli
derecede daha fazla gozlenmistir (16). Calismamizda
non-dipping ve inverted dipping olan olgularin %56’sinin
(14/25) obez veya fazla kilolu oldugu goézlenmistir. Bu
hastalara yasam tarzi degisikligi onerileri ve/veya uygun
ilag tedavisi verilmis olup, son organ hasari bulgulari
acisindan poliklinigimizde izlemleri devam etmektedir.

Sonug

Bu calismada c¢ocukluk ¢aginda ve addlesanlarda
hipertansiyon  teshisinde ofis KB ve AKBM
uygulamasinin etkisi ve Onemi retrospektif olarak
degerlendirilmistir. Bu ¢alismanin sadece gocuk nefroloji
poliklinigine hipertansiyon 6n tanisi ile ydnlendirilmis
secili hasta grubunda yapilmasi ve retrospektif olmasi
¢alismanin  yorumunda kisitlayici  faktorler olarak
karsimiza ¢cikmakla birlikte, elde edilen sonuglar literattir
bilgileri ile uyumludur. Cocuk ve adélesanlarda VKi artisi
KB ylksekligi ile pozitif iligkilidir. Ofis KB ylUksek olan ve
hipertansiyon igin risk faktorl tasiyan ¢ocuklarin
izleminde AKBM uygulamasi onerilir.
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Fragmente QRS kompleksleri koroner anjiyografi uygulanan stabil koroner arter
hastalarinda daha yiuksek Gensini skorunu 6ngordiirmektedir

Fragmented QRS complexes predict higher Gensini score in stable coronary artery
disease patients undergoing coronary angiography
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*Dokuz Eylil Universitesi Tip Fakiiltesi Hastanesi, Kardiyoloji Anabilim Dali, izmir, Tirkiye

Oz

Amag: Stabil koroner arter hastaliginda (KAH) elektrokardiyografide (EKG) fragmente QRS (fQRS) varligi ile
anjiyografik olarak KAH yayginhdi arasindaki iligkiyi gosteren yeterli veri yoktur. Calismamizin amaci, stabil KAH
nedeniyle elektif koroner anjiyografi uygulanan hastalarda Gensini skoru ile belirlenen KAH yayginligi ve toplam
aterosklerotik yik ile EKG’de fQRS varligi arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Stabil KAH nedeniyle anjiyografi uygulanan 132 hasta galismaya dahil edildi. Hastalar EKG’de
fQRS varlig1 yada yokluguna gore iki gruba ayrildi. Her iki grup anjiyografik verilerden hesaplanan Gensini skoru
agisindan karsilastiridi.

Bulgular: Otuz sekiz hastanin EKG’sinde fQRS varken 94 hastanin EKG’sinde fQRS mevcut degildi. Her iki grup
demografik 6zellikler ve risk faktorleri agisindan oldukga benzerdi. EKG’de fQRS olan hastalar olmayanlara gore
istatistiksel olarak anlamli dizeyde daha yiksek Gensini skoruna sahip olarak saptandi (39.8424.6 vs. 21.2+15.3,
p<0.001).

Sonug: EKG'de fQRS varligi Gensini skoru ile belilenen KAH yayginhginin ve toplam aterosklerotik yikin énemli bir
belirtecidir. Basit ve kolay saptanabilir bir bulgu olan fQRS, elektif anjiyografi uygulanacak stabil KAH hastalarinda
KAH yayginligini 6ngérmede kullanilabilir.

Anahtar Sozciikler: Koroner arter hastaligi, fragmante QRS, Gensini skoru.

Abstract

Aim: There are no enough data regarding the association of fragmented QRS (fQRS) on electrocardiography (ECG)
with angiographically detected coronary artery disease (CAD) severity in patients with stable CAD. We aimed to
investigate the relationship of fQRS with CAD severity and total atherosclerotic burden that is defined by Gensini
score in stable CAD patients undergoing elective coronary angiography.

Materials and Methods: 132 stable CAD patients who underwent elective coronary angiography were included into
the study. Patients were divided into two groups regarding presence or absence of fQRS on ECG. The groups were
compared regarding angiographically detected Gensini score.

Results: 38 patients had fQRS on ECG and 94 patients did not have fQRS on ECG. The groups were similar
regarding demographic characteristics. Patients with fQRS on ECG had statistically significantly higher Gensini score
compared to patients without fQRS. (39.8+24.6 vs. 21.2+15.3, p< 0.001).

Conclusion: Presence of fQRS on ECG is a predictor of CAD severity and total atherosclerotic burden detected by
Gensini score. As a simple and easily accessible parameter, fQRS may be useful to predict CAD severity in stable
CAD patients undergoing elective coronary angiography.

Keywords: Coronary artery disease, fragmented QRS, Gensini score.
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Girig

Aterosklerotik kardiyovaskiler hastaigin en &énemli
pargasi olan koroner arter hastaligi (KAH) dinya
genelinde énemli bir morbidite ve mortalite nedenidir. Bu
hasta grubunun blylk c¢ogunlugunu olusturan stabil
KAH, koroner arterlerdeki kritik dizeyde darliklarin
neden oldudu, miyokardiyal arz/talep dengesinde
bozulma sonucu olusan, genellikle geri donisumld,
egzersiz ve emosyonel stres gibi faktérlerle tetiklenen
angina pektorisin bulundugu genis bir hasta grubunu
kapsar. Stabil KAH hastalarinda toplam aterosklerotik
yuk ve KAH yayginligi énemli prognostik gdstergelerdir
(1). Elektrokardiyografi'de (EKG) fragmente QRS (fQRS)
varligi miyokardiyal fibrozis ve skarin 6nemli bir
gOstergesi olup, KAH, kalp yetmezligi, aritmojenik
sendromlar da dahil olmak Uzere kardiyovaskuler
hastaliklarda koti prognuzun bir belirtecidir (2,3).
EKG'de fQRS varliginin epikardiyal koroner arterlerde
kritik duzeyde darlik bulunan stabil KAH hastalarinda
SYNTAX skoru ile tanimlanmis daha yaygin KAH ile
iliskili oldugu gosterilmistir (4). Ancak, bu calismalar
genelde sadece koroner arterlerinde kritik dizeyde
darlid1 olan hastalari SYNTAX skoru ile incelemis olup
toplam aterosklerotik yik degerlendiriimemistir. Gensini
skoru, koroner arterlerdeki kritik dizeyde olsun yada
olmasin butin lezyonlarin  degerlendirildigi, KAH
yayginligini ve toplam aterosklerotik yuki detaylica
degerlendirebilen ve prognostik degeri olan bir skorlama
sistemidir (5,6). Calismamizin amaci, stabil KAH
nedeniyle elektif koroner anjiyografi uygulanan
hastalarda Gensini skoru ile belirlenen KAH yayginligi ve
toplam aterosklerotik yik ile EKG'de fQRS varligi
arasindaki iligkiyi arastirmaktir.

Gereg ve Yontem

Stabil KAH nedeniyle bagvuran, pozitif efor testi ve/veya
miyokard perflzyon sintigrafisi varliginda elektif koroner
anjiyografi uygulanan ardisik 182 hasta ¢alismamiz igin
tarandi. Orta-ciddi kalp kapak hastahgi olanlar (n=2), sol
ventrikll  hipertrofisi  olan hastalar (n=3), kalp
yetmezligi/ejeksiyon fraksiyonu <%50 olan hastalar
(n=4) ve anjiyografi sonucunda koroner arter hastahgi
saptanmayan normal koroner anjiyografisi olan hastalar
(n=41) calismadan dislandi. Geriye kalan 132 hasta
calismaya dahil edildi. Hastalarin demografik 6zellikleri
ve laboratuvar parametreleri bagvuru sirasinda kayit
altina alindi. Diabetes mellitus, en az iki aclik kan
sekerinin 2126 mg/dL olmasi ve/veya herhangi bir
zamanda Olgllen kan sekerinin 2200 mg/dL olmasi
velveya antidiyabetik ilag kullaniyor olmak olarak
tanimlandi. Hipertansiyon, kan basincinin >140/90
mmHg olmasi ve/veya antihipertansif tedavi almak
olarak tanimlandi. Anjiyografi 6ncesi her hastaya sol
ventrikil fonksiyonlari ve kardiyak anatomi hakkinda
detayll bilgi edinmesi amaciyla ekokardiyografi
uygulandi. Sol ventrikil hipertrofisi EKG de Sokolow-
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lyon velveya Cornell kriterleri kullanilarak ve/veya
ekokardiyografi ile hesaplanan sol ventrikil kutlesinin
erkeklerde >115 g/m? kadinlarda >95 g/m® olmasi
olarak kabul edildi (7).

Her hasta icin islemden 6nce 12 derivasyon istirahat
EKG kaydi alindi. EKG'de fQRS varlidi, tipik dal blogu
yoklugunda ve QRS suresinin normal oldugu, bir koroner
arter kanlanma alanina uyan ve en az ardigik iki
derivasyonda RSR paterni ve/veya R ve S dalgalarinda
¢entiklenme varligi olarak tanimlandi (8) (Sekil-1).

hastalarimizdaki

Sekil-1. Calisma
fragmente QRS 6rnegi.

elektrokardiyografide

Calismaya dabhil edilen bitiin hastalar igin Gensini skoru
hesaplandi (5,6). Anjiyografide saptanan koroner
arterdeki stenoz derecesine gore, her lezyon igin; %1-25
arasl darlik igin 1 puan, %26-50 arasi darlik i¢in 2 puan,
%51-75 arasi darlik i¢in 4 puan, %76-90 arasi darlik igin
8 puan, %91-99 arasi darlik icin 16 puan ve total
oklizyon igin 32 puan verildi. Hesaplanan degerler,
belirlenmis katsayilar olan; sol ana koroner arter igin 5
ile, proksimal sol 6n inen arter (LAD) igin 2.5 ile, mid
LAD igin 1.5 ile, distal LAD icin 1 ile, proksimal
sirkiimfleks arter (CX) i¢in 2.5 ile, mid-distal CX ve sagd
koroner arter icin 1 ile ¢arpildi. Gensini skoru her Ug
koroner arterdeki skorlarin toplami olarak hesaplandi.
Batin EKG ve anjiyografik veriler calismaya kor iki
kardiyoloji uzmani tarafindan degerlendirildi. Calisma
icin lokal etik kuruldan gerekli izin alindi.

Istatistiksel analiz

Butin veriler SPSS version 15.0 (SPSS, Inc., Chicago,
lllinois) kullanilarak analiz edildi. Devamli degiskenler
ortalama * standart sapma olarak, kategorik degiskenler
ylizde ve sayl olarak ifade edildi. Gruplar arasi
karsilastirmada varyans analizi, Kruskal-Wallis veya Chi-
square testi kullanildi. Gruplar arasi devamli degiskenleri
karsilastirmak igin Student t veya Mann-Whitney U testi
kullanildi. P degeri <0.05 istatistiksel olarak anlamh
kabul edildi.

Bulgular

Calismaya toplamda elektif koroner anjiyografi
uygulanan 132 stabil KAH hastasi dahil edildi. Hastalar
EKG ozelliklerine gore siniflandiriidiginda, 38 hastada
EKG'de fQRS varken 94 hastanin EKG’sinde fQRS
mevcut degildi. fQRS olan ve olmayan hasta gruplari
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hasta ozellikleri agisindan oldukga benzerdi. Gruplar
arasinda yas, cinsiyet ve laboratuvar parametreleri
acisindan herhangi bir fark saptanmadi. Ayrica,
hipertansiyon, diabetes mellitus ve sigara icimi gibi
Onemli KAH risk faktérleri agisindan da gruplar arasinda
herhangi bir fark izlienmedi. Bitlin hastalar sinis ritminde
olup antiagregan, renin-anjiotensin aldosteron sistemi
blokerleri ve statin kullanimi agisindan gruplar arasinda
fark mevcut degildi. EKG'de fQRS olan ve olmayan
hasta gruplarinin karsilastirmali 6zellikleri Tablo-1'de
verilmistir.

Tablo-1. Elektrokardiyografide Fragmente QRS Olan ve Olmayan
Hastalarin Ozellikleri.

Fragmente Fragmente

Degiskenler QRS (+) QRS () b
(n=38) (n=04) degeri
Yas 5415.2 55£4.9 0.617
Cinsiyet (E/K, %) 55/45 53/47 0.507
Diabetes mellitus o 0
n %) 8(%21.05)  18(%19.14)  0.446
Z');)p)e”ans'yon' N 923.68)  20(%21.27)  0.610
(Sogara igen. n, 5(%13.15)  11(%11.70)  0.236
8/:)09"' KAH. N, go21.05)  19(%20.21)  0.508
LDL, mg/dL 101221.7 102422.4 0.747
Trigliserid, mg/dL 128426.7 126+26.3 0.384
HDL, mg/dL 36+4.7 37452 0.221
Hemoglobin, 13+1.1 13413 0.672
mg/dL
WBC, 10%mm® 8.1+1.3 7.9+1.1 0.667
Kreatinin, mg/dL 0.840.1 0.8+£0.1 0.154
Tek damar KAH ~ 22(%57.89)  52(%55.31)  0.513
Cok damar KAH ~ 16(%42.10)  42(%44.68)  0.370
Gensini skoru 39.84+24.6 21.2415.3 <0.001

KAH: Koroner arter hastaligi, LDL: Low-density lipoprotein, HDL: High-
density lipoprotein, WBC: White blood cell counts.

Hasta gruplari toplam aterosklerotik yik ve KAH
yayginligi agisindan degerlendirildiginde, Gensini skoru
agisindan her iki grup arasinda istatistiksel olarak
anlamh fark saptandi. EKG’sinde fQRS olan hastalarda
Gensini skoru fQRS olmayan hastalara gdére anlaml
olarak yiksek saptandi (39.8424.6 vs. 21.2+15.3,
p<0.001) ve fQRS daha yuksek Gensini skorunun
badimsiz bir 0ngordiricisli olarak tespit edildi
(sensitivite: %69.8, spesifite: %76.6).

Tartisma

Calismamizin ana bulgusu EKG'de fQRS varliginin
elektif koroner anjiyografi uygulanan stabil KAH
hastalarinda daha yaygin KAH bulgusu olan daha
yuksek Gensini skorunun bagimsiz bir goOstergesi
olmasidir. Miyokard iskemisinin en énemli nedenlerinden
biri stabil KAH olup ¢ok genis bir hasta poplilasyonunu
kapsamaktadir. Stabil KAH hastalarinin degerlen-
dirilmesinde ve risk belirlenmesinde basta efor testi ve
miyokard perflizyon sintigrafisi olmak Uzere invaziv
olmayan testler kullanilsa da hastaligin tanisinda altin
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standart test koroner anjiyografidir (1). Koroner
anjiyografi sonuglari genel olarak tikayici KAH varlig
Uzerine yogunlasmakta ve tikayici olmayan KAH
hastalarinda risk degerlendirmesi konusu halen
tartismalidir. Koroner anjiyografi uygulan hastalarin
sadece kucuk bir béluminde tikayici KAH saptandigi ve
anjiyografi uygulanan hastalarin biylk cogunlugunda
tikayict olmayan KAH saptandidi dusunuldiginde
(9,10), hastalarin degerlendiriimesinde sadece tikayici
lezyonlarin degerlendiriimesi dogru bir yaklasim gibi
g6zikmemektedir. Gensini skoru bu yoniyle koroner
damar sistemi igindeki butin aterosklerotik lezyonlari
degerlendiren, tikayici olmasindan badimsiz olarak
bitin aterosklerotik yuki dlgmeyi saglayan énemli bir
prognostik skorlama yontemidir (5). Akut koroner
sendromlu hastalarda fQRS varliginin daha yuksek
Gensini skorunun bir belirteci oldugu gdsterilmis olup
(11), stabil KAH hastalarinda bu ydnde net veriler
mevcut degildir. Calismamizda bu durum elektif koroner
anjiyografi uygulanan stabil KAH hastalarinda test
edilmistir ve fQRS varliginin daha yiksek Gensini skoru
ile iligkili oldugu gdsterilmigtir. Homojen olmayan iletimin
sebebi olan ve miyokardiyal fibrosis ve skarin énemli bir
belirteci olan fQRS, KAH basta olmak Uzere
kardiyovaskuler hastaliklarda 6nemli bir prognostik
géstergedir (2,3). ilave olarak, stabil KAH hastalarinda
fQRS varhiginin elektif koroner anjiyografi uygulanan
hastalarda tikayici KAH ile ifade edilen daha yaygin KAH
varliginin da bir bulgusu oldugu gosterilmistir (4).
Calismamizda bu verilere ek olarak Gensini skoru ile
tikayici olsun ya da olmasin toplam aterosklerotik yiik
hesaplanmis ve EKGde fQRS varliginin tikayici

KAH’tan badimsiz olarak KAH yayginliginin  bir
gOstergesi oldugu gosterilmistir. Bdylece koroner
anjiyografi oncesi degerlendirmede EKG'de fQRS

varhginin daha yaygin KAH varlidini igaret eden bir
bulgu olarak degerlendiriimesi uygun bir yaklasim gibi
gorinmektedir.

Calismamizin birkag kisithlidi bulunmaktadir. Birincisi,
hasta sayisinin az olmasidir. Ikincisi, anjiyografi
sirasinda hemodinamik degerlendirme ve mikrovaskuler
dolagsim degerlendiriimediginden, bu faktorlerin etkisi

bilinmemektedir. Ugiinciisii  ise hastalarin  biiyik
¢ogunlugunda EKG'de fQRS lokalizayonu inferior
derivasyonlarda oldugu icin, EKG lokalizasyonu

acisindan bir karsilastirmanin yapilamamis olmasidir.
Sonug

Calismamizda stabil KAH hastalarinda EKG’de fQRS
varliginin tikayici olmasindan bagimsiz olarak daha
yaygin KAH ile iligkili oldugu, daha yiksek Gensini
skorunun bir gdstergesi oldugu gdsterilmistir. fQRS ek
bir maliyet gerektrmeden EKG’de kolaylikla tespit
edilebilen bir parametredir. Stabil KAH hastalarinda
EKG'de fQRS varligi daha yaygin KAH bulgusu olarak
hastalarin risk siniflandiriimasinda kullanilabilir.
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0Oz
Amag: Bu calismada, hemsirelik 6grencilerinin klinik 6gretimde yasadiklari ya da sahit olduklari etik sorunlari ve bu
sorunlar karsisinda 6grencinin tutumunu belirlemek amaclanmigtir.

Gere¢ ve Yontem: Calisma, Turkiye’nin batisinda yer alan bir Gniversitenin hemsirelik boliminde yuratilmastar.
Tanimlayici tiirde yapilan galismanin evrenini 2015-2016 Egitim-Ogretim déneminde hemsirelik bélimiinde egitim
goren ve “Hemsirelik Felsefesi ve Etik” dersi alan Gglnci sinif 6drencileri (n=204) olusturmustur. Arastirmada
drneklem secimine gidilmeyip, tim 6grencilere ulagiimasi planlanmistir.

Bulgular: Calismaya katiim orani %75.9 olup calismaya katilan &grencilerin ifadelerine gore belirlenen etik
sorunlarin %41’i etik gikmaz, %28’i etik ikilem ve %371’i etik belirsizlik olarak saptanmistir. Etik sorunlarin kaynagi
%46.5 oranla en fazla hemsireler olarak belirlenmigtir. Etik sorunla karsilastiklarinda etik sorunu nasil
ybneteceklerine dair ¢c6zim 6nerisi sunan dgrenciler (%83) sorunu etik ilke ve de@erler cergevesinde yapacaklarini

bildirmis, bunu tanimlamak igin “sorunu Ust yonetime bildiririm”, “hukuki siireci baglatirm” ya da “etik kurula bildirimde
bulunurum” seklinde ifadelerde bulunmuslardir.

Sonug: Calisma bulgularimiz literatlrle uyumlu olarak hemsirelik 6drencilerinin klinik 6gretimde cesitli etik sorunlar
yasadiklarini, bunlarin farkina varip etik duyarlilik gésterebildiklerini ancak 6drenciler etik karar verme siirecinde aktif
rol alamadiklarini géstermistir.

Anahtar Sozciikler: Hemsirelikte klinik 6gretim, hemsirelik 6grencileri, etik sorun.

Abstract

Aim: The purpose of this study is to determine the attitudes of nursing students toward the ethical problems they
encounter or are witness to over the course of their clinical instruction.

Materials and Methods: The study was conducted in the nursing department of a university in west of Turkey.
Carried out as descriptive research, the universe of the study comprised third-year nursing students (n=204) taking a
course on "Nursing Philosophy and Ethics" during the 2015-2016 academic year. A sample was not selected for the
study, as the research plan was to reach all of the students.

Results: According to the statements of the students, 41% of the ethical problems were described as ethical distress,
28% as dilemmas, and 31% as ethical uncertainties. It was found that in 46.5% of the cases, the sources of the
ethical problems were predominantly nurses. When the students were asked to suggest a solution as to how they
would manage the ethical problems they encountered, 83% said that they would act within the framework of ethical
principles and values and in defining this, they asserted that they would "report the issue to senior management,”
"initiate legal action" or "report the issue to the ethics committee."

Conclusion: In keeping with results reported in the literature, the study revealed that nursing students experienced
various ethical problems during their clinical training, that they were aware of these issues and displayed ethical
sensitivity but that they were unable to take an active role in the process of ethical decision-making.

Keywords: Clinical education in nursing, nursing students, ethical problem.
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Hemgirelik, temeli kuramsal ve uygulamali egitime
dayanan profesyonel bir meslektir. Egitimin uygulama
boyutuna klinik 6gretim denilmekte ve hemsirelik
egitiminin  butlnleyici ve temel taglarindan birini
olusturmaktadir. Klinik &gretim, hastalar ve onlarin
problemleri ile dogrudan galismaya odaklanan, bireysel
6grenme ihtiyaglari g6z 6nlne alinarak, 6grencinin
gercek anlamda 6grenmesine olanak saglayan 6grenme
surecidir (1-4). Etkin bir klinik 6gretim sonunda dgrenci
bilissel, duyussal ve davranigsal tum becerilerde
kendisini gelistirerek meslegdine hazir hale gelmektedir,
bu nedenle klinik 6gdretim hemsirelik mesleginin
vazgegcilmezidir.

Klinik 6gretim, kuramsal egitimin verildigi sinif ortaminin
aksine kompleks ve sosyal bir ortamda gerceklestigi icin
bircok faktérden etkilenen oldukga karmasik bir siregtir.
Bu surecte hemesirelik ogrencileri, saglik
profesyonellerinin ya da 6gretim elemanlarinin, hastalara
hasta yakinlarina ya da kendilerine karsi profesyonel
olmayan tutum ve davraniglar ile kargilagabilmekte ve
deneyimledikleri bu olumsuzluklar klinik 6drenme
sureglerini olumsuz ydnde etkileyebilmektedir (1,3,5).
Tum bunlar 6grencilerin farkh boyutlarda ve tirlerde etik
sorunlar yasamalarina neden olabilmektedir (6-8). Bu
sorunlarin kaynagi kimi zaman bir hekim kimi zaman
hasta kimi zaman ise hemsire olabilmektedir (9-12).
Yapilan ¢alismalara bakildiginda; hemsirelik 6grencilerinin
siklikla etik ikilem yasadiklarn belirlenmistir. Etik ikilem
tamamen tatmin edici bir alternatifin bulunmadidi, ne
yapilirsa yapilsin, bazi ilke ve kurallar arasinda gelismenin
oldugu durumlardir  (13). Literatir incelendiginde
ogrencilerin klinik 6gretimde yasadiklan etik sorunlarin;
yarar saglama, zarar vermeme, gizlilik, mahremiyet,
otonomi, gibi etik ilke ihlallerine temellendigi ve etik
degerlerden en sk insan onurunun zedelendigi
gorilmektedir (3,7,9,11,14,15).

Ogrenciler etik ikilemlerin yani sira etik belirsizlik ve etik
ctkmazi iceren etik sorunlarla da yiz yuze
kalabilmektedirler. Etik belirsizlik séz konusu sorunda etik
ilke veya degerlerin neler oldugunun bilinmemesidir (16).
Etik cikmaz ise s6z konusu etik sorunda etik davranigin
ne olmasi gerektigini bilip bunu uygulayamamaktir. Tam
da bu noktada etk egitiminin, etik degerlerin hayata
gecirilmesinde énemi buyuktir (13). Egitimin etik davranis
ve profesyonel degerler Uzerinde oOnemli bir etkisi
olduguna inaniimaktadir (17-19). Egitim slreci ve etik
davranis arasinda varsayilan bu iligki, hemgirelerin etik
olarak yetkin olmasini saglayan hemsirelik egitiminin kritik
bir gérevi oldugu kanaatine dayanmaktadir (17). Sinifta
ogrencilere verilen etik dersi her ne kadar giris niteliginde
olup kisa édmirlu olsa da (20), hemsirelik 6drencilerinin
mesleki kimlik ve yetkin etik davranig gelisiminde etik
egitiminin  rolii  biylktir (21). Ogrenci etik sorunla
karsilastiginda etik karar verme sirecinde hem 6grencinin
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kendi kultird ve ailesi tarafindan islenmis kisisel degerleri
hem de egitimi ve uygulamasi sirasinda kazandig
mesleki bilgi ve degerlerinin bir sonucu olarak hareket
etmektedir (11). Hemsirelik 6grencileri egitimleri stresince
mesleki degerlerine ve yeni rollerine uyum saglarken
bireysel degerlerinin de farkinda olmalar oldukca
o6nemlidir (22). Saglik bakimindaki esitsizlikler ve
farkliliklar, etnik koken, dini inang, 6grencilerin bireysel
Ozellikleri, degerleri, etik bakim ve hasta haklarina
duyarliik veya farkindalik eksikligi verilen hemsirelik
bakimini ve alinan kararlari olumsuz yénde etkileyebilir,
bu da ahlaki sikinti olugturur (12).

Nitelikli bir hemsirelik bakimi sunabilmek ve 6drenciye etik
davranigi kazandirabilmek icin hemsirelik 6grencilerine
hemsirelik etigi dersi verilmelidir. Ulkemizde hemsirelik
egitim mufredatinda bu ders bulunmasina karsin etik
sorunlarla karsilasildiginda etik karar verme slrecinde bir
takim sikintilar yasanmaktadir. Etik davranig hakkindaki
disuncelerimizi yoneten ve rehberlik eden etik kodlarimiz
olmasina ragmen bu kodlar bir ikilemle karsi karsiya
kalindiginda davranmamiz gereken hareket bigimini
belirlemede az miktarda yardim sagdladigi vurgulan-
maktadir (23). Yapilan bir calismada etik egitimin
hemsirelik 6grencileri icin tek basina yeterli olmayacadi,
bununla birlikte klinik uygulama sirasinda iyi ve etkin bir
rol modele ve etik uygulamalara ihtiyag oldudu ifade
edilmistir (7).
Ogrencilerin  klinik  dgretim  slirecinde etk  sorunu
tanimlayip irdelemeleri, mezun olup alanda ¢alismaya
basladiklari zaman, etik ikilemlerle karsilastiklarinda neler
yapacaklari konusunda elestirel dusinmeye tesvik
edecektir (6). Biz de etik davranisin kazandiriimasinda
egitimin ve klinik uygulamanin énemli bir yeri oldugu; klinik
6gretim esnasinda etik sorunu belirleme ve irdelemenin
kritik dlsUnmeyi arttiracagi kanaatindeyiz. Ancak
hemsirelik dgrencilerinin klinik uygulamada yasadiklar
etik sorunlar ve bu sorunlari etik gergevede
degerlendirmelerine iligkin llkemizde az sayida calisma
bulunmaktadir. Bu nedenle konunun da ©&nemine
istinaden bu calismanin yapilmasina gerek duyulmustur.
Amag¢
Bu calismada, hemsirelik 6grencilerinin klinik 6gretimde
yasadiklari etik sorunlarin belirlenmesi amaclanmistir.
Bu dogrultuda; arastirmanin yanit aradidi sorular:
e Hemsirelik 6grencilerinin klinik dégretimde yasadiklari
etik sorunlar nelerdir?
e Yasanilan etik sorunlar hangi etik deger ve ilke
ihlallerini kapsamaktadir?
e Yasanilan etik soruna iliskin dgrencinin
yaklasimi/¢cozimu etik karar verme sirecini icermis
midir?

Gereg ve Yontem
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Calisma, Tirkiye'nin batisinda yer alan bir
Universitenin  hemsirelik bdéliminde ylratiimustir.
Tanimlayici tirde yapilan calismanin evrenini 2015-
2016 Egitim-Ogretim déneminde hemsirelik
béliminde egitim géren ve “Hemsirelik Felsefesi ve
Etik” dersi alan Uglncu sinif o6grencileri (n=204)
olusturmustur. Arastirmada Orneklem segimine
gidilmeyip, tim &6grencilere ulasiimasi planlanmistir.
Arastirmanin 6rneklemi, klinik 6gretimde etik sorun
yagsayan ve arastirmaya katilmayi kabul eden 155
Ogrenciden  olugsmus olup, c¢alismaya katilim
%75.9'dur. “Hemsirelik Felsefesi ve Etik” dersi
haftada 2 saat olup bir dénemde 28 saat olarak
verilmistir. Ders kuramsal olarak yuritilmektedir.
Ancak, dersin 6gretiminde érnek olay tartismasi, olgu
analizi, role-play gibi etik sorunlara ¢6zim yaklasimi
gelistirmeyi ve 0Ogretmeyi hedef alan ydntemler
kullaniimaktadir. Arastirmanin yudratulebilmesi igin
ilgili kurumdan izin ve o&grencilerden yazili onam
alinmigtir. Arastirmanin verileri, derse iliskin kuramsal
kisim tamamlandiktan ve dersin ilgili sinavlari
yapildiktan sonra bir ders saati olarak belirlenen sire
icerisinde sinif ortaminda toplanmistir. Ogrencilerin
baski altinda olmadigi, o6zgirce distncelerini
yazabilecedi, birbirilerinden etkilenmelerini
engelleyen, sessiz bir ortam yaratiimistir.

Arastirmanin veri toplama siirecinde “Ogrenci Tanitim

Formu” ve “Etik Sorun Tanilama Formu” kullaniimistir.

Ogrenci Tanitim Formu’nda égrencilerin yas, cinsiyet

mezun olduklarn lise, daha 6nce etik egitimi alip

almadiklari gibi sorular yer almaktadir. “Etik Sorun

Tanilama Formu”nda; 6grencilerden klinik 6gretimde

yasadiklari ya da sahit olduklari etik soruna ve

¢6ziime dair bilgileri asagida yer alan sorular

cergevesinde paylasmalari istenmistir.

- Etik sorun nedir?

- Etik sorunun turd nedir?

- Etik sorunun kaynagi kim ya da kimlerdir?

- Etik sorunda hangi etik ilkeler/degerler catismigtir?

- Etik sorunda hangi etik degerler/ ilkeler ihlal
edilmistir?

- Etik sorun nasil ¢ézilmistir? Ogrencinin yaklagimi
ve karari hangi yonde olmustur?

Veri analizi

Veriler SPSS 21.0 paket programi kullanilarak

degerlendirilmistir. Verilerin analizinde yas, cinsiyet

gibi tanimlayici dzelliklere ait veriler igin sayi, ylzde,

ortalama degerler kullaniimistir. Etik Sorun Tanilama

Formunda yer alan her bir soruya verilen yanitlar ise

kendi icinde kategorize edilerek, basgliklar altinda

toplanmistir.

Bulgular
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Cahsmaya katilan o6grencilerin yas ortalamasi
20.66+1.77, %77.4’G kadin ve %65.6’s1 Anadolu lisesi
mezunudur. Calismaya katilan 06grencilerin tamami
etik kavrami ile ilk defa hemsirelik egitimlerinin ilk
yilinda “Hemsirelige Giris” dersinde karsilasmis ve
daha o6nce etik egitimi almamistir. Ogrencilerin
yasadiklari etik sorunlar etik ¢ikmaz, etik ikilem ve
etik belirsizlik baglklari altinda degerlendirilmigtir. Bu
basliklara goére; belirlenen etik sorunlarin %41’ etik
clkmaz, %28’i etik ikilem ve %31’ etik belirsizlik
olarak saptanmistir (Tablo-1). Etik sorunlarin kaynagi
%46.5 oranla en fazla hemsireler olarak belirlenmistir
(Tablo-2).

Tablo-1. Klinik Ogrenme Sirasinda Hemsirelik Ogrencilerinin

Gozledigi Etik Sorunlar.

Etik sorunlar n %

Etik ikilem 43 27.8
Etik cikmaz 64 41.2
Etik belirsizlik 48 31.0

Tablo-2. Gézlenen Etik Sorunlarin Kaynaklari.

Etik sorun kaynagi n %

Hemsgire 72 46.5
Hekim 28 18.0
Hekim ve Hemsire 19 12.3
Ebe 7 45
Hasta 13 8.4
Diger* 16 10.3

*Egitimci, hastabakici, 6grenci hemsire, tibbi sekreter

inlal edilen degeri belirtenlere gére en fazla ihlal edilen
deger insan onuru olarak saptanmis olup bunu adalet,
ozgecilik, esitlik, dodruluk ve o6zgurlik takip etmistir
(Sekil-1). Ogrenciler adalet ve esitlik etik ilkelerini de etik
deger kategorisinde degerlendirmistir.

Etik sorunlarda ihlal edilen etik ilke/ilkeler sorusunu
ogrencilerin %31’i yanittamistir. Buna gére; en fazla ihlal
edilen etik ilke zarar vermeme-yararlilik ilkesi olup bu
ilkeyi adalet ve esitlik ilkesi ve d6zerklik/bireye saygi ilkesi
ile mahremiyet ve sir saklama ilkesi izlemistir (Sekil-2).
Ogrencilerin %17’si etik sorunla karsilastiklarinda etik
sorunu nasil yoneteceklerine dair herhangi bir ¢6zim
onerisi belitmemistir. C6zUm &nerisi sunan &grenciler
(%83) ise sorunu etk ilke ve degerler gercevesinde
yonetecegini bildirmis, bununla birlikte “sorunu Ust
ybnetime bildiririm”, “hukuki sureci baglatirnm” ya da “etik
kurula bildiimde bulunurum” seklinde ifadelerde
bulunmuslardir.
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Sekil-1. ihlal edilen etik degerler.
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Sekil-2. ihlal edilen etik ilkeler.

Ogrencilerin  klinik ~ 6gretimde  en  sik  gahit
olduklari/yasadiklari etik sorunlara iliskin belirlenen
ifadeler:

- Yogun bakimda bilinci kapal hastalarin Gzeri surekli
acik birakilmakta. Hasta teslimi yaparken gorevli
personeller, hastalarda en son isitme duyusunun
kaybolmasini géz ardi etmekte, hasta basinda olumlu
olumsuz her sey aktariimakta ve konusulmakta. Hasta
ziyareti zamanlarinda ise cevre dizenlenip g0steris
yapilmakta.

- Hastanemizde yatmakta olan, operasyon gegcirecek
hasta huzursuz ve endiseliydi. Servisteki hemsire,
hastaya bu kadar endiselenecek bir sey olmadigini alti
Ustl kiglk bir operasyon gecirecegini alayci bir
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sekilde sodyledi. Hasta, hemsirenin bu sdylediginin
Uzerine ilk defa operasyon gegirecegdini ve bu ylizden
korktugunu sodyledi. Bunun Ustline hemsire bagirarak
bir tek onun hasta olmadigini herkesin operasyon
gecirebilecegdini ve aglayip sizlamanin gereksiz
oldugunu sdyledi.

Kalp damar cerrahisi servisinde post-op 1. giinde olan
3 yasindaki hastanin oksijen satiirasyonunun 60-70
arasinda oldugunu gérdim. Durumu klinikte bulunan
sorumlu hemsgireye ilettim (klinikte baska hemsire
yoktu ¢uinkl). Ve o hasta ile A hemsiresi ilgileniyor su
an yangin merdiveninde olmali ona sdyle” dedi.
Merdivenlere gittigimde B hemsiresi vardi, durumu ona
anlattim ve A hemsiresini bulamadigimi séyledim. O
ise A hemsiresini beklemem gerektigini hastanin kendi
hastasi olmadigini ve hicbir sey yapamayacagini
sdyledi. A hemsiresi yarim saat sonra hastanin yanina
geldi. Hastaya oksijen destegi verildi fakat
saturasyonlari dizelmedi ve yogun bakima sevk edildi.

Yodun bakimdaki hemsgirelerden biri bakim verici
rolini kullanirken hastaya asagilayici kelimeler
kullandi. Hastanin kilolu olmasindan rahatsiz olup “bu
kadar sisman olunur mu? insan az yer, biraz zayif olur,
yerinden kalkamiyorsun, bak c¢eviremiyoruz” gibi
sbzler kullandi.

A Hemsiresi Suriyeli B hastasina bakim verirken diger
hastalara g0Osterdigi 6zenli, titiz, nazik tutumu
sergilemedi. Hastanin kendisiyle iletisim kurma
cabasini gérmezden gelip ve hastaya karsi azarlayici,
kaba bir davranig sergiledi.

Akciger kanseri tanisiyla yatan 28 yasindaki erkek
hastanin sistem tanilamasi yapilirken hemsire sistem
tanilamasi formundaki sorulari hastaya sormadan
doldurdu.

Kadin dogum poliklinigi aile planlamasi bélimiine RIA
takilmasi icin gelen hasta odada bulunan 9 stajyer
6grenciden rahatsiz oldu ve o6grencilerin odadan
cilkmasini istedi. Hemgire ise hastayl gecistirerek
“onlar 6grenci, islemi gérmeleri lazim” dedi. Hasta
o6grencilerin ¢ikmasini tekrar istedi fakat hemsire bu
istegi umursamadi. Hastayi rahatsiz etmek istemeyen,
gbzlem vyapan O&grenciler odadan ¢ikmak istedi,
hemsire ise buna gerek olmadigini séyledi.

X yogun bakim Unitesinde hastalarin tzeri agikti ve
yatak aralarindaki perdeler gekilmemisti. Hastalarin
mahremiyetine hi¢c 6nem verilmiyordu. Yalnizca hasta
ziyaretleri sirasinda hastalarin Uzeri 6rtiliyordu ve
¢ogu hastanin bilinci agikti.

Hastalarin yagamsal bulgularini aliyordum. Ug yaginda
bronsiolit tanisi alan hastanin kan basinci 6lgim
sirasinda israrla hareket ettigi ve agladigi igin dlgimi
biraktim. Hemsire odasina gittim ve c¢alistigim
hemsireye c¢ocugun ¢ok agladigini, Olgim hatasi
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olmamasi igin biraktigimi ve uyurken tekrar dlcecegimi
belirttim. Orada bulunan diger hemsire dlgiimin rutin
bir islem oldugunu, odlciyormus gibi yapip annelerin
Olgulmedi demesini engelleyebilecegimi  soyledi.
Dosyaya ne yazacagimi sordujgumda kafamdan bir
sey yazmami belirtti. Diger gunler bu konuya dikkat
ettigimde diger hemsirelerin de benzer seyler yaptigini
fark ettim.

- Dogumhaneye dogum sancilari olan 40 yasinda bir
hasta geldi. Hastaya yapilan muayene sonucunda
bebegin makat gelis oldugu ve sezaryen olmasi
gerektigi belirlendi. Hasta 6 gocuk annesidir ve Suriyeli
oldugu icin Turkce bilmemektedir. Uzman doktor ve
asistani, kadina sezaryen olmasi gerektigini ve
sezaryen sirasinda isterse yumurtaliklarini
baglatabilecegini anlatmaya calisti ama kadin Turkge
bilmedidi icin durumu anlayamadi. Daha sonra
doktorla tekrar ultrasonda bebegin pozisyonuna
bakarken aralarindaki konusmaya sahit oldum ve
“zaten 6 c¢ocugu var ve bizim sdylediklerimizi
anlamiyor, biz sezaryen igin onam formu imzalatirken
yumurtaliklari da baglariz” ciimlesini duydum.

- 16 yasinda bir erkek hasta klinige geldi. Hemsireyle
birlikte formlari doldurmaya gittik. Oradaki sorulari
sorarken yaninda ailesi de vardi ve cocuk sorulari
ailesinin yaninda cevapladi. Ailesinin yanindayken
sigara icmedigini sdyleyen hasta, ailesi yokken bize
sigara  ictigini sdyledi. Bizden de ailesine
soylemememizi istedi. Oysa ki, akcigerlerinde
enfeksiyon oldugu igin hastanede yatiyordu ve sigara
icmesi onun saglhk durumunu kot etkiliyordu.

ifade edilen etik sorunlara bakildiginda genel olarak en
sik etik sorun yasanan birimler; dogumhane, yogun
bakim birimleri ve acil servislerdir. Bunlarin disinda,
Suriyeli hastalarla yaganan dil problemi iletisimde buylk
sikintilara yol agmis ve etik sorunlar dogurmustur.

Tartisma

Bu calismada hemsirelik égrencilerinin klinik 6gretimde
yasadiklari etik sorunlar, etik sorunlann tird, bu
sorunlara yaklagsimlari ve etik duyarlilklar tespit
edilmistir. Calisma bulgularimiz, 6grencilerimizin bu
suregte bircok etik sorun yasadigini ya da sahit
oldugunu ve etik sorun olarak en sik “etik ¢ikmaz’
yasadiklarini gostermistir. Etik ¢cikmaz; kisinin yapilmasi
dogdru olani bildigi ancak kurumun getirdigi sinirlamalar
nedeniyle dogruyu yapmasinin engellendigi kosullarda
ortaya ¢ikmaktadir (13). Hastalarin bakim ve tedavisinin
yuratuldugi klinik  ortamlarda etk  sorunlarla
karsilasmamak olanaksizdir. Hemsirelik 6grencileri de
klinik 6gretime dahil olduklari an itibariyle gergcek
diinyaya girmeye ve sorunlari gérmeye baslarlar ya da
bizzat kendileri yasarlar. Yapilan bir c¢alismada
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hemsirelik 6grencilerinin gercek etik sorunlarla karsi
karsiya kaldiklari ancak konusmalari gerektiginde
kendilerini glvende hissetmeyip bu ylzden bir égrenci
olarak sessiz kaldiklari vurgulanmistir (6). Cameron ve
ark. (7) yaptiklan g¢alismada ise, 6grencilerin cogu etik
sorun karsisinda pasif bir yaklasim sergiledikleri
bildirilmistir. Bununla birlikte kendilerinin su an emir kulu
olduklarini, daha fazla bir sey yapamadiklarini, bir seyler
yapmasi gerektiginin bilincinde ancak higbir sey
yapamayip geri ¢ekildigini ve bu durumdan cok rahatsiz
olduklarini ifade etmiglerdir. Bu ¢alismada da literatiirle
uyumlu olarak, &grenciler saptadiklari etik sorunlar
karsisinda ¢ogu zaman sessiz kalmiglardir. Mesleki
degerlerin igsellestiriimesi hemsirelik egitimi boyunca
gelismesine ragmen Ogrenciler, mesleki degerleri
destekleyen davranislari uygulama konusunda gesitli
mesleki ve orgutsel faktdrlerden kaynaklanan zorluklar
yasadiklarini  bildirmiglerdir (21). Bu calismada da
ogrencilerin sessiz kalmasi hem bu faktérlerden hem de
bastinimis ve dikkate alinmamis olmalarindan
kaynaklanmis olabilir.

Calismamizda hemsirelik 6grencilerinin yasadiklari etik
sorunlar en sik hemsirelerden kaynaklanmistir.
Hemgirelik 6grencileri, hastalarin tedavi ve bakim
sureglerini hemsgireler ile koordineli bir gsekilde
yuritmekte ve klinik uygulamalarinda en fazla sireyi
hemsirelerle birlikte gegirmektedirler. Ogrenciler daha
yakindan ve uzun sure hemsireleri gézlemledikleri icin
etik sorunlarin kaynadi en fazla hemsireler olarak
belirlenmis olabilir. Yapilan c¢alisma bulgulari da
arastirma bulgumuz ile benzerlik gostermektedir (7,9).

Ogrencilerin saptadiklari etik sorunlarda en fazla ihlal
edilen etik de@er insan onuru iken en fazla ihlal edilen
etik ilke zarar vermeme-yararllik ilkesi olarak
saptanmistir.  Yapilan  benzer calismalarda da
ogrencilerin karsilastigi etik sorunlar karsisinda ihlal
edilen deger siklikla insan onuru olarak bulunmustur
(8,19,24,25). Oysa ki, saghk bakim uygulamalarinin
temeli insan onurunu korumaya ve zarar vermeme
ilkesine odaklanmalidir. Kore’de vyapilan bagka bir
calismada ise hemsirelik 6grencilerinin  en sik
karsilastiklar etik sorunlar “tedavi edilemeyen hastadan
ailelerinin  vazgegmesi” ve ‘hastaya dogrunun
sdylenmemesi” olarak saptanmistir. Bununla birlikte en
yaygin uygulanan etik deger dogruluk; ilke ise yasama
saygl ve zarar vermeme olarak bulunmustur (8). Yapilan
sistematik bir derlemede hemsgirelik mifredatina degder
temelli egitimin entagrasyonu ile insan onuru, fedakarlk
ve adalet gibi degerlerin uygulamaya yansidigi
vurgulanmistir.  Bununla birlikte mesleki degerlerin
gelistiriimesi egitim ortaminda derslerle baslayan, klinik
uygulamada deneyim kazandikga gelisen uzun bir
surede gercgeklestigi igin bir degerin kuramsal bilgilerinin
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edinilmesi ile uygulanmasi arasinda 6nemli bir fark
oldugu ifade edilmistir (19).

Calismamizda 6grencilerin ifade ettikleri etik sorunlarin
tum0 dikkate alindiginda hemsirelerin etik ihlal yaptiklari
g6ze carpmaktadir. Sadece (llkemizde degil diger
Ulkelerde yapilan galismalarda da hemsireler tarafindan
etik ihlallerin yapildigi goérilmektedir (9,14,24-28).
Hemsirelerin  bu denli etik ihlalleri, hemsirelik
ogrencilerini hem olumlu hem de olumsuz ydnde
etkileyebilir. Hemsirelik 6grencilerinin etik sorunla bas
edebilmesi icin etkin rol modellerine ihtiyag
duyabilecekleri gibi (7), etik sorunla karsilastiklarinda
hemsirelerin olumsuz tutumlari égrencileri olumlu yénde
etkileyerek mezun olduklarinda daha profesyonel ve
insan onurunu koruyan bir bakim sunacaklarina dair
goruslerini perginleyebilir (6). Lemonidou ve ark. (29)
calismasinda da galisma bulgumuz ile uyumlu olarak
Ogrencilerin, saglik profesyonelleri ile etik kodlara
uymamasi ve hasta haklarini ihlal etmeleri konusunda
etik sorun yasadiklari saptanmigtir.

Hemsirelik dgrencilerinin etik sorunlara yonelik ifadeleri
incelendiginde; acil servis, yogun bakim unitelerinde
tedavi gormekte olan hastalarin saglik profesyonelleri
tarafindan siklikla etik ihlal davraniglarina maruz
kaldiklari gorilmustir. Oysa ki, bu grupta yer alan
hastalar savunmasiz, incinebilir ve Orselenebilir hasta
gruplandir. Saghk profesyonellerinin sergilemedigi etik
duyarlihidi o6grenciler goéstermis ve vyapilanlarin etik
olmadigini vurgulamiglardir. Yine &grenciler mesleki
deontoloji ve etik ilkelere aykir olan insanlarin etnik
yapilarina gore Otekilestiriimelerine karsi  duyarlihk
gOstermistir.

Calismamizda yer alan hemsirelik 6grencileri etk
sorunlart tanimig, etk ilke ihlallerini belirlemis, etik
sorunlarin kaynagini ortaya koyabilmis ve etik sorunlara
iliskin yaklasimlar etik ilke ve degerler cercevesinde

Kaynaklar

olmustur. Ancak, égrenciler etik karar verme surecinde
cesitli nedenler ile aktif rol alamamiglardir. Ogrenciler
hem egitimcileri hem de saglik ekibi Uyeleri tarafindan
kendilerini etik karar verme surecinde baski altinda
hissetmis olabilirler. Yani sira, hemsirelik 6grencileri etik
bir sorun karsisinda etk tutum  gelistirmeyi
icsellestirememis olabilir. Clinkl, duygu ve dislincenin
icsellestirilmesi sonucunda olugan tutum, davranisa
dénugsir. Bunun icin de 6grencinin etik sorunlari yalnizca
teoride degil klinik etik kapsaminda uygulamali olarak
gOrmesine, olgulari analiz edebilmesine izin verilmelidir.

Sonug

Bu c¢alismada, literatirle uyumlu olarak hemsirelik
ogrencilerinin  klinik 6gretimde ¢esitli etik sorunlar
yasadiklar, bunlarin farkina varip, etik duyarlihk
gOsterdikleri ancak midahale edemedikleri
gOrulmektedir. Bu durum &grenci igin son derece
rahatsiz edici ve sevk kirici olabilmektedir. Ogrenciler
her kosulda ve durumda etik ihlallere g6z yummamalari
ve etik karar verme sirecinin etkin yonetiimesinde rol
almalari konusunda cesaretlendirilmelidirler. Bunun igin
de, 6grencilerin mesleki egitimlerinde etik dersi kuramsal
ve uygulamali olarak ydiritilmeli ve tim mufredata
yayllmalidir. Ayrica hemsirelikie etik egitiminde, etk
ikilemleri iceren senaryolar hazirlanarak, bu senaryolar
gunlik rutinlere entegre edilmeli, 6grencilere deneyimleri
ile ilgili duygularini tartigsmasi igin firsat verilmeli ve
ogrencilere kendi degerlerini daha iyi anlamasi ve insan
onuruna saygl gostermeyi 6grenmesi icin  klinik
senaryolar Uzerinde dugtinme firsatlari sunulmalidir.
Gelecegin saglik bakim profesyonelleri olacak olan
hemsirelik 6grencilerinin egitimleri sirasinda mesleki etik
bir durus ve davranis kazanmasi meslek yasaminda
insancil bir yaklasim sergilemesinde ve bireye 6zgu
bakim sunmasinda etkili olacaktir.
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Lokal ileri evre serviks kanserlerinde yogunluk ayarl radyoterapi ve volumetrik
ayarh ark tedavinin dozimetrik karsgilagtiriimasi
The dosimetric comparison of intensity modulated radiotherapy and volumetric arc
therapy in locally advanced uterine cervix cancer
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Oz

Amag: Radyokemoterapi lokal ileri evre serviks kanserinin tedavisinde standart yaklasimdir. Amacimiz, serviks
kanseri tedavisinde modern tekniklerden yogunluk ayarl radyoterapi (YART) ve volumetrik ark terapi (VMAT)
tekniklerini dozimetrik olarak karsilagtirmaktir.

Gereg ve Yontem: Klinigimizde tedavi edilmis 10 lokal ileri evre serviks kanseri hastasinin bilgisayarli tomografi
(BTYleri kullanilmigtir. Hastalarda gross timor hacmi (GTV), klinik timdr hacmi (CTVtm) ve lenf nodlari (CTV lenf
nodu) ve komsu risk altindaki organlari konturlanmistir. CTVtm ve CTV lenf nodlarina 1.5 cm sinir verilerek tedavi
hacimleri olusturulmustur. Total doz 50.4 Gy olacak sekilde gunlik 1.8 Gy fraksiyon dozu ile tedavi planlamalari
yapilmistir. ki teknik, Doz volim histogrami, homojenite indeks (HI), konformite indeks (KI), monitér Gnit (MU),
segment sayisi degerlendirmeleri yapilmigtir.

Bulgular: ince bagirsak igin, 40 Gy doz alan hacim yiizdeliginin YART tekniginde medyan degeri %14.24 iken,
VMAT tekniginde %11.28 olarak hesaplanmistir (p=0.022). VMAT tekniginde %12.39 olarak hesaplanan femur
baslari 30 Gy doz alan hacim degerleri, YART tekniginde ortanca degeri %7.80 olarak bulunmustur (p=0.007). VMAT
teknigi istatistiksel anlamli seviye kisa surede tamamlanirken, fraksiyon basina MU degeri anlamli olarak fazla
bulunmustur. Her iki tedavi tekniginin de HI ve Kl de@erleri agisindan aralarinda farkhlik gésterilememistir.

Sonug: Hasta konforuna ve cihaz performansina agisindan VMAT tekniginde kisa tedavi siresi avantaj olarak
gorulmektedir. Klinigimizin mevcut cihaz durumuna goére her iki tedavi modeli de kullanilabilir.

Anahtar Sozciikler: Radyoterapi, yogunluk ayarli radyoterapi, serviks kanseri, volumetrik ark terapi, delta-4 fantom.

Abstract

Aim: The standard treatment approach for locally advanced stage uterine cervix cancer is radio-chemotherapy. New
radiotherapy techniques provide appropriate dose distributions with maximum tumor dose and minimum organ at risk
doses. We aim to compare intensity modulated radiotherapy (IMRT) and volumetric arc therapy techniques in the
cervix cancer treatment.

Materials and Methods: Ten computed tomographies (CT) of treated patients were used. Gross tumor volume
(GTV), clinical tumor volume (CTV) both for tumor and lymph nodes and organ at risks were contoured. Treatment
volumes were created by adding 1.5 cm margins to CTV tumor and lymph nodes. Totally 50.4 Gy doses with 1.8 Gy
daily fraction were applied. Two techniques were compared in terms of dose volume histograms, homogenity index
(H1), conformity Index (CI), monitory unit (MU) and segment numbers.

Results: For intestines, V40 Gy were 14.24% and 11.28% with IMRT and VMAT, respectively (p=0.022). For femoral
heads, V30 Gy were 7.8% and 12.39% with IMRT and VMAT, respectively (p=0.007). The duration time of treatment
was significantly short but MU value for each fraction was significantly high with VMAT technique. On the other hand,
there could not find any difference in terms of HI and CI between two techniques.

Conclusion: The shortness of treatment duration can be seen as an advantage in terms of both patient comfort and
machine performance in VMAT technique. IMRT and VMAT can be preferred for the treatment of locally advanced
cervix cancer by taking into the conditions of our department.

Keywords: Radiotherapy, intensity modulated radiotherapy, cervical cancer, volumetric arc therapy, delta-4
phantom.
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Girig

Serviks kanseri, dinyada kadinlarda gorilen kanserler
arasinda 3.sirayl almakta ve tani aninda %25'ini lokal
ileri evre (FIGO evre IIB ve IVA) olgular olugturmaktadir.
Radyokemoterapi lokal ileri evre serviks kanserinin
tedavisinde standart yaklasim olup, radyoterapinin (RT)
basarisi eksternal RT ile brakiterapinin birlikte
kullanimina, timoérdn ve normal dokularin aldigi dozun
optimizasyonuna ve toplam tedavi suresine baghdir (1).
Amag, lokal kontrol ve sagkalimi artirirken, yan etkileri
en aza indirmektir. GUnimizde teknolojik olanaklarla;
her bir 1sin  demetinin kendi iginde yogunlugu
ayarlanarak konvansiyonel ve ¢ boyutlu RT tekniklerine
goOre daha uygun doz dagilimiyla timére maksimum, risk
altindaki organlara minimum doz veren segmental
yogunluk ayarli radyoterapi (YART) ve onun rotasyonel
sekli olan volimetrik ark terapi (VMAT) teknikleri
kullaniimaktadir.

Ote yandan, inopere serviks kanserli olgular icin
dozimetrik avantajlar saglayan IMRT ve VMAT gibi
teknolojik planlama teknikerinin kullanimi gunlik rutin
pratikte Onerilmemektedir. Komsu organ hareketlerin
kontrollerini denetlemedeki zorluklar, tumér kitlesinde
ciddi  kugulmeler ile tedavi alaninda olusacak
degisikliklerin yonetimindeki giglikler bunun en énemli
nedeni olarak kabul edilmektedir.

Bu calismada, lokal ileri evre serviks kanseri tanili
olgularda bilgisayarli tomografi (BT) g0runtileri
Uzerinden Monaco tedavi planlamasi ve Monte Carlo
algoritmasi kullanilarak YART ve VMAT tekniklerinde
tedavi planlamalarinin, hesaplanan ve Olgulen doz
profilleri, gama indeksi degerleri, tedavi siresi, monitor
unit (MU) degerleri gibi dozimetrik olgimler agisindan
lineer akselatér tedavi cihazi ve Delta 4 fantomu
kullanilarak kalite kontrol verilerinin karsilastiriimasi
amagclanmaktadir. Calismamizda tedavi tekniklerinin
hangisinin daha iyi doz dagilimina sahip oldudu,
hangisinde kritik organlarin daha az doz aldiginin
degerlendiriimesi planlanmaktadir.

Gereg ve Yontem

Ekim 2011 - Mart 2012 tarihleri arasinda Ege
Universitesi Tip Fakiiltesi Radyasyon Onkolojisi Anabilim
Dal’'nda tedavi edilen lokal ileri evre serviks kanseri
tanili 10 hastanin tedavi icin elde edilmis simllasyon
BT'leri retrospektif olarak kullaniimigtir. Her hasta igin
YART ve VMAT tedavi teknikleri kullanilarak iki planlama
yaplimigtir. Dozimetrik degerlendirmeler igin tim
Olgimler, VMAT ve YART tedavisine uygun olan 6 MV’lik
foton enerjisiyle gerceklestiriimis ve o6lgimler 6ncesi
cihazin mekanik ve dozimetrik kalibrasyonlari
yapiimigtir.

Mesane 1 litre radyoopak madde su igirilerek (45 dk-1
saat siiresince) doldurulmustur. immobilizasyon amaciy-
la diz-ayak sabitleyici ve boyunluk yardimiyla, hastalar
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eller goguste supin  pozisyonunda yatiriimistir.
Goruntller, Ust sinir lomber 3.vertebra, alt sinir
torakanter minériin 1 cm alti olarak belilenmis 3 mm’lik
kesitler kullanilarak elde edilmigtir.

Silindirik, 4 bolimli, 22cm ¢apinda, 40cm uzunlugunda,
2 ortagonal detektér diizlemine (1069 diyot) sahip olan
delta-4 diyot sirali fantomu YART ve VMAT tedavi
planlamalarin kalite kontrollerinin degderlendiriimesi igin
kullanilmigtir (Sekil-1). Delta-4 fantomunda, 3 boyutlu
degerlendirme yapilirken gamma indeksi, DTA (distance
to agreement, 3 mm %3) ve doz deviasyon algoritmalari
kullanilarak, 3 Boyutlu, 2 Boyutlu, 1 Boyutlu
histogramlar, tablolar, hasta yapilari, MLC gibi
parametreler yardimiyla dlgtlen ve hesaplanan planlar
karsilagtirlmigtir. ~ Gantri  agilarini  dlgmek  igin
inklonometre kullaniimistir.

Hastalarda gross timor hacmi (GTV), klinik timor hacmi
(CTVtm) ve lenf nodlari (CTV lenf nodu) ve komsu risk
altindaki organlari (femur baslar, rektum, mesane, ince
bagirsak) BT kesitlerinde konturlanmistir. CTV tm ve
CTV lenf nodlarina 1.5 cm sinir verilerek planlanan
tedavi volimu (PTV) olusturulmustur. Total doz 50.4 Gy
olacak sekilde glnlik fraksiyon dozu 1.8 Gy olarak
tedavi planlamalari yapilmistir.  YART tekniginde, 7
karsilikli olmayan alan kullaniimigtir. PTV’nin bayuklugua
g6z 6nline alinarak gantri agilari 206°-257°-315°-0°-45°-
103°-154° olarak belilenmistir. VMAT teknigi icin, tek
ark 360° gantri agisi kullaniimistir. VMAT ve YART
teknigi  igin  uygun sablonlar ve parametreler
belirlendikten sonra pencil beam algoritmasi egliginde
segment sekli optimizasyonu igin Monte Carlo
algoritmasi kullaniimistir. Segment sekli optimizasyonu
sonucunda elde edilen Doz volim histogramlari (DVH)
degerlendirilmistir. Her iki teknik icin de en uygun DVH,
homojenite indeks (HI, tedavi alanindaki maksimum doz
ile minimum doz arasindaki fark), konformite indeks (KI,
tedavi edilen hacim ile PTV hacminin tamaminin
kapsanip kapsanmamasi), MU, segment sayisi
degerlendirmeleri yapiimigtir. HI dozun homojen dagilip
dagiimadiginin degerlendirmesinde, Kl ise tedavi edilen
hacim tarafinda PTV’nin tam kapsanip kapsanmadiginin
degerlendiriimesinde bilgi vere-ceginden kullaniimistir.
Her iki deg@er icin de ideal olan 1 veya 1’e en yakin
degerlerin saglanmasidir. Delta-4 fantomu kullanilarak
kalite kontrol verileri karsilagtiriimistir.

Bulgular

Calismamizda lokal ileri serviks kanserli 10 hastanin
tedavi planlamasinda YART ve VMAT tedavi modelleri
uygulanmistir. International Federation of Gynecology
and Obstetrics (FIGO) evreleme sistemine goére
hastalarin 10’'u FIGO evre IIB ve IVA; yas araligi 46—78
arasinda degismektedir.

Onaylanan planlarin, cihazda
uyumlulugunun kontrolii gamma

uygulanan planlarla
indeksi kullanilarak
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yapilmigtir. Tum hastalarda gamma indeksi y<1 den
kiclUk bulunarak olgilen dozun istenilen sinirlar (£%3)
icinde oldugu gérulmistir. On hastanin  verileri
incelenerek yapilan PTV ve kritk organ dozlarinin
istatistiksel analizinde PTV’nin hedeflenen dozun
tamaminin (50.4 Gy) en az PTV hacminin % 95’sini
sarmasi istenmigtir. Bu saglanamadigi takdirde minimum
hedeflenen dozun %97’sini (47.9 Gy) en az PTV
hacminin % 95’ni kapsamasi yeterli kabul edilmistir. PTV
icin diger uygun degerlendirmeler 50.4 Gy’nin %90’ninin
(45.4 Gy), PTV hacminin minimum %95'’ini sarmasi, 50.4
Gy'nin %93’Unln (46.9 Gy), PTV hacminin minimum
%99’unu sarmasi; maksimumlarda ise 50.4 Gy'nin
%110’unun (55.4 Gy), PTV hacminin %20’sinden daha
az sarmasi ve %115inin (58 Gy) de PTV hacminin
minimum %5’inden az sarmasi hedeflenerek uygun
DVH grafigi elde edilmeye calisiimistir.

Komsu riskli organlardan ince bagirsak igin, 40 Gy doz
alan hacim yuzdeliginin  YART tekniginde medyan
degeri %14.24 iken, VMAT tekniginde %11.28 olarak
hesaplanmistir (p=0.022). VMAT tekniginde %12.39
olarak hesaplanan femur baslari 30 Gy doz alan hacim
degerleri, YART tekniginde ortanca degeri %7.80
olarak bulunmustur (p=0.007). Planlamada tanimlanan
toplam dozun 50,4 Gy olmasi nedeni ile her iki femur
basinin rutinde kullandigimiz 50 Gy doz alan hacimleri
¢ok disuk olarak hesaplandi ve karsilastirmada
herhangi bir farkhlik gosterilemedi. Bunun (zerine,
dislk doza maruz kalacak femur basi hacimlerinin bu
iki teknik ile fazla olacagi g6z 6niine alinarak 30 Gy doza
maruz kalan hacimlerinin degerlendiriimesi kararlastirildi.
Bdylece rotasyoner ark tedavisi (VMAT) ile yogunluk
ayarli uygulama arasinda femur baslar agisindan daha
saghkl bir karsilastirima yapilabileceg@i kararina varildi.
Yapilan karsilastirmada, beklenildigi gibi VMAT tekniginde
femur baslarinin 30 Gy doz alan hacimleri YART teknigine
gore anlaml fazla bulundu.

Buylk bir kismi PTV igerisinde olan rektum ve mesane
karsilagtirmasinda rektumun 50 Gy doz alan hacim
ylzdeliginin YART tekniginde ortanca degeri %23.78 iken,
VMAT tekniginde %25.73 olarak hesaplanmigtir
(p=0.646). Ayni sekilde mesanenin ayni doz degerinde
aldigi hacim ylzdeliginin  YART teknigindeki medyan
degeri %26.53 iken, VMAT teknidinde %24.45 olarak
belirlenmistir (p=0.074). Her iki dlcimde de istatistiksel
anlamh farklihk saptanmamistir. Her iki planlama teknigi
icin doz volim histogram verilerinin istenen degerleri ve
sonugclar Tablo-1'de gosterilmistir.

HI  ve Kl degerlerinin
degerlendirmesi  yapildiginda; PTV'nin  HI'  YART
tekniginde ortanca 0.160 iken, VMAT tekniginde 0.167
(p=0.445); KI'i ise YART tekniginde 0.739 iken, VMAT
tekniginde 0.741 olarak saptanmigtir (p=0.114). Her iki
tedavi tekniginin de HI ve KI dederleri acisindan

istatistiksel analizinin
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aralarinda farkhhk gosterilememistir. Her iki planlama
teknigi igin HI ve KI verileri Tablo-2'de gdsterilmistir.

Tablo-1. Her Iki Planlama Teknigi igin Doz Voliim Histogram
Verilerinin Ozeti.

Tanimlanan VMAT YART
Kriterler Hacim (%) Hacim (%)
PTV
V%90 99.47 99.53
V%93 98.68 98.54
V%110 <%5-10 16.53 13.86
V%115 0 0.57 0.35
ince Bagirsak
V45 <150 cc 11.28 14.24
Femur Baslan
V30 <%10 12.39 7.80
V50 <%5
Mesane
V50 <%50 24.45 26.53
V45 <%35
Rektum
V50 25.73 23.78
V40 <%80

VMAT: Volumetrik ark terapi, YART: Yogunluk ayarli radyoterapi , PTV:
Planlanan tedavi volimii.

Tedavi sureleri ve fraksiyon basina MU degerlerinin
istatistiksel analizinde, elde edilen tedavi sureleri YART
tekniginde ortanca deder 14.26 dk, VMAT tekniginde
ortanca deger 9.51 dk (p=0.005) iken; fraksiyon basina
MU, VMAT igin ortanca degeri 776.8 , YART teknigi icin
ortanca degeri ise 621.9 olarak bulunmustur (p=0.005).
VMAT teknigi istatistiksel anlamli seviye kisa surede
tamamlanirken; fraksiyon basina MU degeri anlamli
olarak fazla bulunmustur.

Toplam hasta hacminden PTV c¢ikartilarak elde edilen
saglkli dokularin (integral doz) 10 Gy doz alan hacim
yuzdelidi incelendiginde VMAT teknidi i¢in ortanca deger
44.84 iken, YART tekniginde ortanca deger 44.60 olarak
bulunmustur (p=0.575). integral doz maruziyeti agisindan
aralarinda farklhlk gosterilememistir.

Tablo-2. Planlama Teknigine Goére Tuim Olgularin Homojenite
indexi (HI) ve Conformite Indeksi (Cl) Verileri.

H,"i‘lsota VMAT YART
HI cl HI Cl
1 0171 0751 0184  0.750
2 0167  0.772 0158  0.788
3 0169 0731 0173  0.700
4 0180 0690 0170  0.630
5 0138 0710 0153 0.729
6 0168 0810 0150 0.770
7 0181 0731 0160 0.691
8 0138 0810 0160 0.789
9 0124 0760 0151  0.780
10 0166 0720 0182 0.710
Ortanca  0.167 0741  0.160  0.739

VMAT: Volumetrik ark terapi, YART: Yogunluk ayarli radyoterapi.
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Tartisma

Serviks kanseri, jinekolojik maligniteler arasinda sik
gorulen ve radyokemoterapi ile tedavi basarisi yiksek

bir kanser tdruddr. Hastalarin uzun sagkalimlari
digunulerek yasam kalitesini bozacak yan etkileri
engellemek amaciyla dikkatli bir tedavi planlamasi

gerekmektedir. Bu amagla hasta planlamalarinda ince
bagirsak, femur baslari, rektum ve mesane korumalari

onem tasimaktadir. GunUmizde yeni kullaniimaya
baslanan VMAT tedavi teknigi ile ince bagirsak
dozlarinda belirgin dusutgler saglandigi bilinmektedir

(7,10). VMAT teknigi ile jinekolojik kanserlerin yani sira,
prostat, akciger, bas-boyun kanserlerinin tedavisinde de
diger tekniklere gére daha Ustin sonuglar elde edildigi
gOsterilmistir (25,26). Ancak bu teknikler, inopere serviks
kanserinde rutin kullanima ge¢memistir. Burada komsu
organ  hareketlerinin  kontrollerini  denetlemedeki
zorluklar, timor kitlesinde ciddi kigllmeler ile tedavi
alaninda olugsacak degisikliklerin yonetim guglukleri
onemli rol oynamaktadir. Ginimizde VMAT ve
YART’nin inopere serviks kanserinde 6zellikle segilmis
paraaortik lenf nodu metastazi olan hastalarda veya
tedavi sonrasi pelvik yinelemeleri olan serviks veya
uterus endometrium kanserlerinde tercih edilmesi
Onerilmektedir.

VMAT teknigi, c¢ok sayida degisken parametreye
sahiptir.  Bu  parametrelerin  ayrintih  kontrolleri
yapilmazsa (6rnegin maksimum doz hizi, MLC hizi gibi)
bu o6zellik dezavantaja donusebilir. Dikkatli izlem ve
tecribe 6nemlidir (6,30). VMAT teknigi, dusik tedavi
surelerinde bile homojen doz dagilimi saglamaktadir. Bu
Ozelligi hasta konforu sagdlamasi, klinik yogunlugu
hafifletmesi, organ hareketinin daha az olmasi ve ikincil
kanser risklerini azaltmasi bakimindan 6nemli bir
avantajdir. YART ile kiyaslanarak kliniklerde hangisinin
tercih edilecedine karar vermek muimkin olabilir.
Uygulamalardaki farklihklar sonuglari oldukg¢a
etkilemektedir. Bazi calismalardaki karsilastirmalarda
pek fazla farkliik bulunmazken, bunun aksine bazi
calismalarda VMAT'In tartismasiz ¢ok daha iyi bir teknik
oldugunu vurgulanmaktadir (7). YART teknigi, alan
sayisi, alanlarin igindeki kritik organlarin farkh
hacimlerde bulunmasi ve benzer gekilde VMAT
teknigindeki alanlarin ayarlanamamasi farkli sonuglar
elde etmeye neden olmaktadir.

ince bagirsak, énemli kritik organlardan biridir. Ciinki
ince bagirsak dozundaki artis, akut ve ge¢ dénem yan
etkileri arttirmaktadir. VMAT tedavi teknigiyle ince
bagirsak  dozlarindaki  belirgin  diisls, avantaj
saglamaktadir. Beriwal ve ark. (5) ¢alismasinda, hasta
pozisyonlari arasinda fazla bir fark olmadigi gosterilmis
olsa da, yine bu c¢alismalarinda kendilerinin de
vurguladiklart  gibi  YART ve VMAT tedavisi
uygulanacak olan hastalarin, supin pozisyonda tedavi
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yapilmasi hem dozimetrik hem de uygulanabilirlik
acisindan daha iyi sonuglar vermektedir.

Sekil-1. Delta 4 diyod sirali fantom goéruntisa.

VMAT ve YART teknikleri, hassas ve gelismis dozimetrik
Olgum gerektirir. Delta 4 cihazi, volimetrik Olgimler
yaparak rotasyon tedavisine uygun bir bicimde kalite
kontrol olanadi saglamaktadir. Cozzi ve ark. (7), serviks
kanserli olgularin  VMAT ve YART planlarini
karsilastirdigi calismalarinda, PTV’nin %5’lik hacmini
saran dozun %95’lik hacmini saran doza farki kabul
edilen HI formilinde VMAT tedavi teknigi kullanildiginda
3.5£0.6 Gy, YART tedavi teknigi kullanildiginda ise
4.3+0.8 Gy degerlerini bulunarak PTV’nin VMAT tedavi
tekniginde daha homojen sarldi§i saptamiglardir
(p=0.11) (7). Hedef dozun % 90’nini saran hacmin PTV
hacmine orani olarak ifade edilen Kl dederlendirmesinde
ise VMAT tedavi tekniginde 1.30+0.06, YART tedavi
tekniginde ise 1.41+0.15 degeri bulunarak yine VMAT
tekniginde daha iyi hedef sarmasi oldugu belirlemislerdir
(p=0.08) (7). Calismamizda PTVnin HI, YART
tekniginde ortanca 0.160 iken, VMAT tekniginde 0.167
(p=0.445); Kri ise YART tekniginde 0.739 iken; VMAT
tekniginde 0.741 olarak bulunmustur (p=0.114). KI
degerleri acisindan VMAT planlama tekniginin sonuglari
daha iyi olmasina ragmen anlamh bir fark
saptanmamisgtir.

Cozzi ve ark. (7) calismasinda rektum, mesane ve ince
bagirsak dozlari VMAT tekniginde istatistik anlamli bir
farkla daha distk bulunurken, femur baslari dozunda
istatistiksel olarak anlaml bir fark bulunmamis, ayni
zamanda saglikli doku kiyaslamasinda VMAT tekniginin
daha iyi oldugunu gdsteren degerler elde etmislerdir.
Kritik organlarin 40 Gy doz alan hacim ytzdeliklerini her
iki teknik igin karsilastirlmasinda, rektumun YART
teknigindeki ortalama degeri %78.7+25.3 iken, VMAT
tekniginde %51.5+20.7 (p=0.03); mesanenin YART
teknigindeki ortalama degderi %62.2+11.1 iken, VMAT
tekniginde %47.6+12.0 (p=0.01); ince bagirsagin YART
teknigindeki ortalama degeri % 13.9%+4.3 iken, VMAT
tekniginde %7.5+4.6 (p=0.02); sag femurun YART
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teknigindeki ortalama degeri %11.0£10.2 iken, VMAT
tekniginde %3.5+3.1 (p=0.08); sol femurun YART
teknigindeki ortalama degeri %13.7+15.6 iken, VMAT
tekniginde %6.0+5.0 (p=0.15) bulmuslardir (7). Fong ve
ark. (10), jinekolojik kanserlerde YART, VMAT, 3 boyutlu
konformal RT tekniklerini karsilastirdiklari galismanin
sonucunda ince bagirsagin 30 Gy doz alan hacim
yuzdeliginin  YART teknigindeki ortalama degeri
%21.9£5.9 iken, VMAT tekniginde %19.5+3.1 olup, daha
digtlk ince bagirsak dozlari elde edilmistir. Diger kritik
organ dozlari incelendiginde, rektumun 40 Gy doz alan
hacim yuzdeliginin YART teknigindeki ortalama degeri
%17.54£5.0 iken, VMAT teknidinde 13.2+5.0; mesanenin
50 Gy doz alan hacim yuzdeliginin YART tekniginde
ortalama degeri %11.5+4.4 iken, VMAT tekniginde
%9.5+0.6 olarak hesaplanmistir.

Bizim calismamizda, risk altindaki organlar icin
sinirlamalar; ince bagirsakta 40 Gy ve Ustli doz alan
volim %30’dan; femur baslarinda 30 Gy ve ustl doz
alan volim %15’ten; rektumda 50 Gy ve Ustl doz alan
volim %35’ten; mesanede 50 Gy ve Usti doz alan
volim %35'ten daha az olacak sekilde belirlenmistir
(14,15). Yapilan analizde, en 6nemli riskli organ olan
ince bagirsak icin 40 Gy doz alan hacim ylzdeliginin
YART tekniginde ortanca degeri %14.24 iken, VMAT
tekniginde %11.28’e kadar dustigu hesaplanmigtir
(p=0.022). ikinci riskli organ femur baglari icin 30 Gy doz
alan hacim degerlendirmesinde YART tekniginde ortan-
ca degeri %7.80 iken, VMAT tekniginde daha yuksek
olarak %12.39 degeri hesaplanmistir (p=0.007). ince
bagirsak ve femur baslar icin her iki teknik icin de
bulunan degerler farki istatistiksel olarak anlamh
ctkmistir (p<0.05). VMAT tedavi modeli ile ince bagirsak
dozlarinda diisus elde edilirken ikinci derece kritik organ
olan femur baslari dozlarinda belirgin bir artis gérilmus-
tir. YART'de tedavi alanlarinin gantri agilarinin femur
baslarindan gegmemesinden kaynaklaniyor olabilir.

Buyuk bir kismi PTV igerisinde olan rektum ve mesane
dozlarinin karsilastirmasinda; rektumun 50 Gy doz alan
hacim ylzdeliginin YART teknigindeki ortanca degeri
%25.73 iken, VMAT tekniginde buna yakin olarak
%23.78 degeri hesaplanmigtir (p=0.646). Ayni sekilde
mesanenin ayni doz degerinde YART tekniginde ortanca
degeri %24.45 iken, VMAT tekniginde %26.53 olarak
bulunmustur (p=0.074). Rektum ve mesane igin bulunan
bitin degerler istatistiksel olarak anlamli degildir
(p>0.05).

Cozzi ve ark. (7) calismasinda tedavi sureleri ve Gray
basina MU karsilastirmasinda; VMAT tekniginin daha
avantajli oldugu sonucuna varilmistir. Doz hizinin
ortalama 400 MU/dk oldugu cahismada VMAT igin
ortalama 140 saniye tedavi slresi elde edilirken, doz
hizinin 200 ile 500 MU/dk arasinda oldudu YART
tekniginde yaklasik 15 dk olarak belirlemislerdir. Gray
basina MU degerlerinde VMAT tekniginde 24517
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MU/Gy bulunurken, YART tekniginde 479163 MU/Gy
sonucuna ulasiimistir. Rao ve ark. (25,26) prostat, bas-
boyun, akcider kanseri hastalarinda YART, VMAT,
helikal tomoterapi plan karsilastirmalarinda, VMAT
tedavi sureleri 2.1 ile 4.6 dk arasinda degisirken, YART
metodunda 7.9 ile 11.1 dk arasinda degiserek VMAT'In
daha kisa tedavi sureleri sagladigini saptamislardir. Yine
ayni calismacilarin 2010 yilinda yaptigi plan kalitesi
karsilagtirmasinda, ayni geometride VMAT'In %18 daha
kisa tedavi sureleri sagladigini saptamiglardir.

Calismamizda doz hizi, VMAT igin en disuk deger 60
MU/dk secilirken; YART icin 400 MU/dk secilerek tedavi
planlarinin yapilmasiyla elde edilen fraksiyon bagina MU
degerlerinde VMAT deki ortanca degerin (776.8) YART
teknigindeki ortanca degere (621.9) gbre daha yiksek
oldugu sonucuna varilmistir (p=0.005). Kronometre
yardimiyla dlcilen VMAT tekniginin de tedavi siresi 9.51
dk iken, YART tekniginde 14.26 dk bulunarak VMAT’In
daha kisa tedavi slresi avantajina sahip oldudu
belirlenmistir (p=0.005).

Cozzi ve ark. (7) galismasinda, 10 Gy doz alan hacim
ylzdelidinin (integral doz) YART teknidinde ortalama
degerini %32.0+3.3, VMAT tekniginde ise %32.1+3.6
olarak saptamiglardir (p=0.77). GCalismamizda, saglkh
dokularin 10 Gy doz alan hacim yuzdelidi, VMAT teknigi
icin ortanca 44.84 iken, YART tekniginde ortanca 44.60
olarak belirlenmis olup istatistiksel olarak fark yoktur
(p=0.575). Her iki tedavi modelinde de diisik doz alan
saghkli dokularin olasi ikincil kanser riski agisindan
benzer oldugu gorulmustar.

YART ve VMAT tedavileri igin en 6nemli hususlardan biri
de bu tedavilerin uygulanabilirligidir. Bunu anlamanin en
o6nemli yolu yapilacak olan dozimetrik dlcimler, yani
kalite kontrol testleridir. Hastalardaki 1 mm’lik pozisyon
hatasinin bile doz dagihmina etkisinin oldukga yliksek
oldugu bilindigine goére, bu testlerin énemi daha da
artmaktadir. Tedavi igin %3 hata sinirlamasi vardir. Bu
sinirin  Uzerindeki hatalarda ya planlama bastan
yapillmali ya da hastanin bu tedavi igin uygun olmadigina
karar verilip, bagka bir tedavi teknigi secilmelidir. Yapilan
bu calismada Odlgulen dozun istenilen sinirlar (<%3)
icinde oldugu saptanmistir.

Sonug

Hasta konforuna ve cihaz performansina etkileri
bakimindan tedavi sireleri kiyaslamasi yapildiginda
VMAT tekniginde daha kisa sureler elde edilerek avantaj
saglanmaktadir. Saghkl dokularin olasi ikincil kanser
riski acgisindan degerlendiriimesinde her iki teknik
arasindaki fark olmayip kritik organlara verilen dozlarin
RTOG 0418 raporunda verilen sinirlamalar asmadigi
gOrulmustur. VMAT tekniginin, YART teknigine goére hem
avantajli hem de dezavantajli taraflar olup, radyasyon
onkolojisi  kliniginde var olan cihaz ve hastanin
durumuna gore her iki tedavi modeli de kullanilabilir.
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Variant anatomy of sciatic nerve and their clinical implications

Siyatik sinirin varyasyon anatomisi ve klinik yansimalari

Z. Asli Aktan Ikiz Okan Bilge Hulya Ugerler Servet Celik Erengll Bodug
Ege University Faculty of Medicine, Department of Anatomy, izmir, Turkey

Abstract

Aim: The aim of present study was to demonstrate the variations of piriformis muscle, sciatic nerve and its branches
and discuss their clinical importance.

Materials and Methods: Fifty-two gluteal and lower limb regions of 26 formalin fixed male cadavers were evaluated
in Ege University Faculty of Medicine, Department of Anatomy. The anatomical relationship between the sciatic nerve
and the piriformis muscle, and division level of sciatic nerve in thigh was recorded.

Results: The sciatic nerve exited the pelvis as a single branch through the infrapiriform foramen with no variation in
84.62% of the lower limbs. The division variations of sciatic nerve were determined in 23.08%. In 8 of 12 high
divisions were observed in gluteal regions (15.38%). The common peroneal nerve and the tibial nerve entered deep
gluteal region via the greater sciatic foramen below piriformis muscle separately in four lower limbs (7.69%). Two
separate nerve divisions passed above and through (or below) the piriformis muscle and then combined together to
form common peroneal nerve while tibial nerve passing below the piriformis muscle in 4 lower limbs (7.69%). In 2 of
12, high division occurred in the 1/3 upper portion of the thigh unilaterally (3.85%). The division of sciatic nerve in the
popliteal fossa was seen in two lower limbs (3.85%).

Conclusion: The clinical importance of the sciatic nerve around the piriformis muscle or in the thigh was discussed
for piriformis syndrome, palsy after total hip arthroplasty, intramuscular injections in gluteal region and failed popliteal
nerve block.

Keywords: Sciatic nerve, piriformis syndrome, palsy, hip replacement, anatomical variations.
0z

Amag: Calismanin amaci musculus piriformis, siyatik sinir ve dallarinin varyasyonlarini géstermek ve klinik 6nemini
tartismaktir.

Gereg ve Yéntem: Ege Universitesi Tip Fakiiltesi, Anatomi Anabilim Dali'nda formalin ile fikse edilmis 26 erkek
kadavraya ait 52 adet gluteal bélge ve alt ekstremite dederlendirildi. Siyatik sinir ve musculus piriformis arasindaki
anatomik iligki ile uylukta siyatik sinirin dallanma seviyesi kaydedildi.

Bulgular: Alt ekstremitelerin %84.62’sinde siyatik sinir pelvisten tek dal halinde, varyasyonsuz olarak ¢ikti. Siyatik
sinirin dallanma varyasyonu %23.08 olarak tespit edildi. On iki adet olarak bulunan yliksekten ayrilmanin 8’i gluteal
bélgede idi (%15.38). Dért alt ekstremitede (%7.69) nervus peroneus communis ve nervus tibialis derin gluteal
bélgeye foramen ischiadicum majus yolu ile musculus piriformis’in alfindan ayri ayri girdi. Dért alt ekstremitede ise
(%7.69) iki ayri dal musculus piriformis’in (zerinden, igcinden (ya da altindan) gecti ve nervus tibialis musculus
piriformis’in altindan gegerken bu iki dal da nervus peroneus communis’i olusturmak (izere daha sonra birlesti. On iki
drnegdin ikisinde, yliksekte ayrilma unilateral olarak uylugun 1/3 tist béliimiinde izlendi. Siyatik sinirin fossa poplitea’da
dallarina ayrilmasi da iki alt ekstremitede gériildii (%3.85).

Sonug: Siyatik sinirin musculus piriformis ¢evresindeki veya uyluktaki varyasyonlari; piriformis sendromu, total kalgca
protezi sonrasi ortaya ¢ikan paralizi, gluteal bélgeye uygulanan intramuskiiler enjeksiyonlar ve bagarisiz popliteal
sinir blogu yénii ile tartisild.

Anahtar Sozciikler: Siyatik sinir, piriformis sendromu, paralizi, kalgca replasmani, anatomik varyasyonlar.
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Introduction

The sciatic nerve is the thickest and the longest nerve in
the human body. Classically the gluteal nerves, gluteal
vessels, sciatic nerve and the posterior cutaneous nerve
pass below the piriformis muscle and descend along the
posterior aspect of the thigh to supply posterior aspect of
the lower limb. It then separates into tibial and common
peroneal nerves outside the pelvis, at the upper angle of
the popliteal fossa. During this route, the anatomy of the
sciatic nerve and its branches have several anatomical
variations. The variations of piriformis muscle, sciatic
nerve and its branches have clinical importance during
surgical interventions and some other clinical
approaches (1-6).

The term of ‘piriformis syndrome’ characterized by
entrapment of the sciatic nerve was first used by
Robinson in 1947 (7). It is caused by an entrapment of
sciatic nerve as it exits the greater sciatic notch (6, 8).
Piriformis syndrome is an often overlooked reason of
buttock and leg pain. The cause of sciatica is piriformis
syndrome approximately 6-8% of patients (1,5). It is still
a poorly understood clinical syndrome relating to the
proper diagnosis and most effective form of treatment
(1,2,3,9,10). Sciatic nerve variants were considered as a
possible unrecognized etiology in the piriformis
syndrome by some authors (7,8,11-13).

The other clinical importance of these variants is
postoperative palsy of sciatic nerve after hip joint surgery
that is a poor result of the procedure. Stretching of the
sciatic nerve or its branches has more risk during
surgery in some variations between sciatic nerve and
piriformis muscle (4). The variations of the sciatic nerve
and the piriformis muscle have also significance for the
posterior paratrochanteric portal (posterior portal) during
arthroscopic surgery (14).

The division of the sciatic nerve may occur anywhere
from the sacral plexus to the popliteal fossa. Some
anatomical variations concerning its topography and
division such as the division of the sciatic nerve in the
popliteal fossa may be also responsible for failure of
sciatic nerve popliteal blocks (10, 15, 16, 17).

The aim of this study was to present the anatomic
variations of sciatic nerve divisions in that may have
clinical importance for piriformis syndrome, hip
arthroscopy and other clinical approaches to make
surgeons be aware of these variations. Present study
was undertaken to know the level of division, exit course
and relationship to piriformis.

Materials and Methods

Twenty six formalin fixed adult male cadavers with no
evidence of lower limb surgery or pathology were used
for this study. Fifty two gluteal and lower limb regions of
26 cadavers fixed with formalin were evaluated by
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means of classical anatomical dissection for tutorial
purposes in Anatomy Department of Ege University
Faculty of Medicine. The study conforms to the
provisions of the Helsinki Declaration of 1964 and all
subsequent revisions. The gluteus maximus was
carefully elevated to expose the piriformis, the sciatic
nerve including its division into the tibial and common
peroneal nerves. The anatomical relationship between
the sciatic nerve and the piriformis muscle, and division
level of sciatic nerve in thigh was observed and
recorded.

Results

In 44 of 52 lower limbs, the sciatic nerve exited the
pelvis as a single branch through the infrapiriform
foramen with no variation (84.62%).

In 12 of 52 gluteal regions or lower limbs, division
variations of sciatic nerve was determined (23.08%). In 8
of 12 high divisions were observed in gluteal regions
(15.38%). In one left side lower limb and three right side
lower limbs, the common peroneal nerve and the tibial
nerve entered deep gluteal region via the greater sciatic
foramen below piriformis muscle separately (7.69%)
(Figure-1).

Figure-1. The common peroneal nerve and the tibial nerve
entered deep gluteal region via the greater
sciatic foramen below piriformis  muscle
separately (on the right side).
gm: Gluteus medius, p: Piriformis, cpn: Common
peroneal nerve, tn: Tibial nerve.
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Two separate nerve divisions passed above and through
(or below) the piriformis muscle and then combined
together to form common peroneal nerve while tibial
nerve passing below the piriformis muscle in 4 lower
limbs (7.69%). On the right side of a male cadaver, two
separate nerve divisions passed above and below the
piriformis muscle and then combined together to form
common peroneal nerve while tibial nerve passing below
the piriformis muscle (Figure-2).

Figure-3. Common peroneal nerve passed through the
piriformis muscle fibers and tibial nerve
entered the lower limb below the piriformis
muscle with an accessory piriformis muscle.
The accessory piriformis had an independent
tendon (on the left side).
gm: Gluteus medius, p: Piriformis, ap: Accessory
piriformis, cpn: Common peroneal nerve, tn: Tibial
nerve, *: inferior gluteal nerve.

Figure-2. Two separate nerve divisions passed above and
below the piriformis muscle and then combined
together to form common peroneal nerve while
tibial nerve passing below the piriformis muscle
(on the right side).
gm: Gluteus medius, p: Piriformis, cpn: Common
peroneal nerve, tn: Tibial nerve.

On the left side of this cadaver, common peroneal nerve

passed through the piriformis muscle fibers and tibial

nerve entered the lower limb below the piriformis muscle
with an accessory piriformis muscle. The accessory

piriformis had an independent tendon (Figure-3).

This variation seen on the left side was also observed as
a unilateral variation on the left side of another cadaver
without an accessory piriformis muscle (Figure-4).

In 2 of 12, high division occurred in the 1/3 upper portion  Figure-4. Common peroneal nerve passed through the

. . 0 . } . piriformis muscle fibers and tibial nerve
of thg thlgh unllgterally (3.85 %) (Figure-5). The d'|V|S|on entered the lower limb below the piriformis
of sciatic nerve in the popliteal fossa was seen in two muscle without an accessory piriformis muscle
lower limbs (3.85%) (Figure-6). (on the left side).

gm: gluteus medius, p: piriformis, cpn: common
peroneal nerve, tn: tibial nerve, *: inferior gluteal nerve.
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Figure-5. High division occurred in the 1/3 upper
portion of the thigh (on the left side).
sn: Sciatic nerve, cpn: Common peroneal nerve,
tn: Tibial nerve.

- ; 13
Figure-6. The division of sciatic nerve in the popliteal
fossa (on the left side).

sn: Sciatic nerve, cpn: Common peroneal nerve,
tn: tibial nerve.
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Discussion

Beaton and Anson (18,19) described six anatomical
relationships between the sciatic nerve and piriformis
muscle using a six category classification system in
1938: (A) the sciatic nerve passing below the piriformis
muscle, (B) a divided sciatic nerve passing through and
below the piriformis muscle, (C) a divided nerve sciatic
nerve passing above and below muscle, (D) an
undivided sciatic nerve passing through the piriformis
muscle, (E) a divided nerve passing through and above
the muscle, (F) an undivided sciatic nerve passing above
the piriformis muscle (2,3) (Figure-7). Smoll (5)
presented the reported incidence of these six variations
in over 6000 lower limbs from multiple cadaveric studies
from the late 1800s until 2009. The type A, B, C, D, E
and F found in 83.1, 13.7, 1.3, 0.5, 0.08 and 0.08%,
respectively (2). Smoll (5) reported an interesting finding
in his review that types D, E and F did not find in four
largest cadaver series. Cassidy et al. (2) reported a new
variation in 2012 as a subtype of B. We also observed
this variation in one pelvis. In this variation the sciatic
nerve passed below piriformis muscle but a smaller
accessory piriformis muscle with its own separate
tendon was present and this accessory piriformis muscle
was between the common peroneal and tibial nerves.

Figure-7. Classification of Beaton and Anson (posterior view).

Delabie et al. (13) studied with 104 buttocks from 52
randomly selected patients on MRI. They also described
the accessory piriformis muscle as bifid and the peroneal
nerve passed between two heads in 9.6% of cases.

Smoll (5) reported a systematic review about variations
of the piriformis and sciatic nerve with clinical
consequence. Thirty anatomical textbooks and six
databases were searched to find dissection reports.
According to this review, the percentage of anomalies
was between 35.8% and 9.5% in gluteal region (5). In
our study, division variations of sciatic nerve were
determined in 15% of gluteal regions and lower limbs but
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the division variation in only gluteal region was seen in
10%.

Pokorny et al. (4) determined one of the described
variants bilaterally in only one cadaver of 91 cadavers.
This variation was type IV. Type IV had the same
anatomic features with type B of Beaton and Anson
(4,5,18,19). Pais et al. (20) reported three cadavers with
anatomical variants of sciatic nerve. Two of them had
high division in the inferior portion of gluteal regions on
both sides. We also observed a cadaver that had variations
bilaterally but the type of variation on the contralateral side
was not the same on this cadaver.

In attempts to explain possible causes of piriformis
syndrome, studies have been conducted on cadavers to
explore the anatomical variations of piriformis muscle and
the sciatic nerve. The study of Beaton and Anson in 1938
involving 240 cadavers demonstrated that in 90% of
specimens sciatic nerve exited below the piriformis muscle.
The remaining 10% of specimens had six different types of
anatomical variations (2). Although there is a widely held
opinion about the relationship between piriformis syndrome
and these anatomical variations, it is not clear yet. The
studies of Broadhurst et al. (21) and Kirschner et al. (22) did
not support this opinion. Broadhurst et al. (21) described a
series of 27 patients undergoing ultrasound imaging of
the buttock to see whether or not changes in the
piriformis muscle in patients suffering from piriformis
syndrome. They determined three variations but all of
them were on the unaffected side. Kirschner et al. (22)
also reported that some asymptomatic patients
presented with these variations and some symptomatic
patients did not.

One of the descriptions of the safe region for giving
injections into the buttock is superior to a line extending
from posterior superior iliac spine to the superior border
of the greater trochanter (23). On the right side of a
cadaver in present study, two separate nerve divisions
passed above and below the piriformis muscle to form
the common peroneal nerve (2.5%). The division
passing superior to the muscle may be especially
vulnerable to injury during intragluteal injections since
the nerve was not in the safe region for injections.

The variations of sciatic nerve in gluteal region
contribute to nerve palsy during the posterior approach
total hip arthroplasty since this surgical approach
involves detaching the piriformis tendon and the other
short external rotators of the hip from the trochanter and
upper thigh. Retraction of piriformis muscle may be
responsible of stretching and damage to the nerve
(3,24,25). Smoll (2010) mentioned that if type B, D or E
variations were present, all or a part of sciatic nerve
pierced the piriformis muscle and retraction can cause
sciatic nerve compression as the muscle retracts
medially, pulling on the nerve (5). The variation observed
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in present study, passing through piriformis muscle
fibers as two separate nerve divisions of common
peroneal nerve, was not recorded in the literature
previously. The common peroneal nerve in this variation
determined in the present study may be also
compressed or strangulated by the piriformis muscle
fibers surrounding the nerve.

Pais et al. (20) reported in a cadaver the division of the
sciatic nerve in its terminal branches inside the pelvis,
tibial and common peroneal nerves, just before crossing
the greater sciatic notch. The common peroneal nerve
exited the pelvis above the piriformis muscle while the
tibial nerve coursed deep to piriformis muscle. This
variation was type C of Beaton and Anson (18,19). This
variation was observed in present study in one cadaver
unilaterally, but with a difference. The common peroneal
nerve took a division splitting the piriformis muscle, while
taking a division from above the piriformis muscle. This
kind of high division can result in involvement of only one
of the terminal branches in sciatica and may be a reason
of atypical sciatic compressive syndrome.

Prakash et al. (9) performed a cadaveric study on 86
lower limbs. The sciatic nerve division in the lower part
of the posterior compartment of the thigh was in 40.7%,
while the division was in the popliteal fossa in 34.9% and
proximal to its entrance in the gluteal region in 16.3%. In
the series of present study, the division in the upper part
of the posterior compartment of the thigh was differently
observed in one lower limb.

The sciatic nerve block in the popliteal fossa is
frequently administered for anesthesia and post-
operative pain blockage for lower extremity surgery
below the knee. The sciatic nerve division in the popliteal
fossa and its depth have significant implications for
popliteal block (7,15-17). Vloka et al. (15) suggested that
insertion of the needle at 100 mm above the popliteal
crease was most suitable placement, as a different opinion
according to the classical teaching. Consequently, the
nerve may divide into its terminal divisions at variable levels
extending from sacral plexus till the popliteal fossa.
Recognizing these anatomical variations can help clinicians
in performing nerve blocks.

Conclusion

The anatomical variants related to the division of the sciatic
nerve and piriformis muscle should be always kept in mind
during surgical approaches and other clinical procedures.
Knowledge such variations and differences has clinical
significance to plan them and to get better treatment
outcomes.

Conflict of interest and financial disclosure: Authors of this
study have no conflict of interest and financial disclosure to
declare.
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Bone mineral density in obese children with prediabetes
Prediyabeti olan obez ¢ocuklarin kemik mineral dansitometreleri
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Abstract

Aim: The aim of this study was to evaluate the relationships between bone mineral density (BMD) vs metabolic risk
factors in obese adolescents with prediabetes.

Materials and Methods: A total of 131 obese children and adolescents, aged 6-18 years of age were enrolled the
study. Prediabetes was determined by a fasting blood glucose level of 2100 to 125 mg/dL or 2-hour oral glucose
tolerance test value of 2140 to 199 mg/dL. Five patients who were diagnosed as having type 2 diabetes were
excluded and remaining participants were classified as normal glucose tolerance (NGT) and prediabetic. BMD was
measured on calcaneus using quantitative ultrasound. BMD and metabolic parameters were investigated and
compared in these two groups.

Results: There was no significant difference in BMD between children and adolescents with prediabetes (n=37) or
NGT (n=89). The parameters of prediabetes did not affect BMD and these results did not change when we adjusted
for weight, height, age, sex, pubertal status. The multivariate linear regression analysis revealed that the only
independent factor associated with higher BMD was higher body mass index (BMI) (OR=0.007, 95%CI: 0.002-0.013,
p=0.013). No significant associations were found between BMD and waist circumference or biochemical
measurements.

Conclusion: Plasma glucose within the prediabetic range is not associated with bone mineral density in obese
children. Thus, the positive association of BMI with BMD may be by means of alternative pathways.

Keywords: Bone mineral density, obesity, prediabetes, children.
0Oz

Amag: Calismanin amaci prediyabetik obez ¢ocuk ve ergenlerde kemik mineral dansitometresinin (KMD) metabolik
faktorlerle iliskisini aragtirmaktir.

Gereg ve Yéntem: Calismaya 6-18 yas arasinda 131 adet gocuk ve ergen dahil edildi. Prediyabet kriteri aglik kan
glikozunun 2100-125 mg/dL araliginda olmasi yada glikoz ylikleme testi 2. saat glikoz degerinin 2140-199 mg/dL
arasinda olmasi olarak belirlendi. Bu &lgiitlere gbre tip 2 diyabet tanisi alan 5 hasta ¢alisma digi tutulurken geri
kalanlar prediyabet ve normal glikoz toleransli (NGT) hastalar olmak (izere iki guruba ayrildilar. KMD kalkaneustan
kantitatif ultrason élgiim cihazi ile yapildi. Her iki grupta KMD ve metabolik parametreler karsilastirildi.

Bulgular: KMD yéniinden prediyabet (n=37) ve NGTli hastalar (n=89) arasinda anlamli bir fark yoktu. Prediyabet
Olciitleri KMDYi etkilemiyor; lstelik agirlik, boy, yas, cinsiyet ve ergenlik gibi KMD (izerine olasi etkileri olabilecek
parametrelere gbre diizenleme sonrasinda bu durum degismiyordu. Lineer regresyon analizinde beden kitle indeksi
(BKI) ile KMD arasinda pozitif iliski bulundu (OR=0.007, 95%CIl: 0.002-0.013, p=0.013). Bel cevresi ve diger
metabolik faktérler ile KMD arasinda ise bir iligski bulunamadi.

Sonug: Prediyabetik araliktaki glikoz degeri ile KMD arasinda herhangi bir iligki yoktur. Obez ¢ocuklarda fazla BKi ile
KMD arasindaki pozitif korelasyonu agiklayacak bilinen metabolik parametreler diginda alternatif etkenler olabilir.

Anahtar Sézciikler: Kemik mineral dansitometresi, obezite, prediyabet.
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Introduction

Bone mass tends to constantly increase during
childhood and adolescence (1). Diseases or conditions
associated with inadequate bone mineral accrual during
childhood may lead to suboptimal peak bone mass and
risk of fracture in adulthood (2). Childhood obesity
increases the risk of metabolic disorders including
prediabetes, which has increased in prevalence amongst
overweight and obese children, bringing significant
implications for long-standing health (3). It remains
controversial in the literature as to whether bone disease
is a complication of obesity as some studies indicate that
greater adiposity is connected with increased bone mass
accrual, whereas others suggest that increased fat mass
is not associated with better bone health (4-7). These
inconsistencies in the obesity-bone quality studies have
been attributed to the negative effect of prediabetes,
which is not observed in all obese patients, on bone
mineral density (BMD) (8). However, this conflict also
exists among prediabetic patients. Whereas some
studies report a positive association between
prediabetes and bone mineral content or (BMC) (9,10),
others suggest an inverse association (11,12) or no
significant relationship (13). We aimed to investigate the
relation between BMD and childhood obesity, and
assess the effect of prediabetes on this relationship.

Materials and Methods

In this cross-sectional study, we enrolled obese children
who presented to the outpatient clinic of the Department
of Pediatric Endocrinology and Diabetes at the
Necmettin Erbakan University Research Center in
Konya, Turkey. The inclusion criteria were as follows:
age 6-18 years and obesity (BMI 295" percentile for age
and sex). Children were excluded if they were taking
medications or had a previous history of type 1 or type 2
diabetes, or had a situation known to influence body
composition, bone, or insulin metabolism (e.g. genetic,
metabolic, or endocrine diseases). A total of 131 obese
children and adolescents were enrolled into the study. A
glucose tolerance test was used to determine glucose
metabolism abnormalities. Five patients who were
diagnosed as having type 2 diabetes were excluded and
the remaining participants were classified as normal or
prediabetic. This study was approved by the local ethics
committee and was conducted in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Pubertal maturity was evaluated by pediatric
endocrinologists in accordance with the definition of
Marshall and Tanner. Tanner stage one was defined as
prepubertal and Tanner stage two or above were defined
as pubertal. Height was measured to the nearest 0.1 cm
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using a rigid stadiometer. Body weight was measured
while the participants were in their underwear to the
nearest 0.1 kg using a balance beam medical scale.
Body mass index (BMI) was calculated by body weight
(kg) divided by height (m) squared. Waist circumference
(cm) was measured at the midpoint between the last rib
and the iliac crest. Blood samples were obtained the
morning after overnight fasting from participants for
assessment of glucose, insulin, triglycerides, total
cholesterol, HDL-cholesterol, and LDL-cholesterol. After
an overnight fast, an oral glucose tolerance test (OGTT)
was performed using 1.75 g oral glucose solution per
kilogram of body weight (to a maximum of 75 g). Blood
was sampled and assayed for glucose and insulin at
baseline and at 30, 60, 90, and 120 min relative to the
oral glucose ingestion. Glucose and insulin were
measured using glucose oxidase and immunoassay
(IMMULITE Diagnostic Products Corporation, Los
Angeles, CA), respectively. Vitamin D was measured
using tandem mass spectrometry (ZIVAC).

Homeostasis model assessment of insulin resistance
(HOMA-IR) was calculated using the formula: fasting
insulin (UU/mL) x fasting glucose (mg/dL) / 405. In
accordance with the American Diabetes Association
Expert Committee on Diagnosis and Classification of
Diabetes Mellitus guidelines (14), children were
classified as prediabetic if they had impaired fasting
glucose (IFG; fasting plasma glucose 2100 mg/dL and
<126 mg/dL) and/or impaired glucose tolerance (IGT; 2-
h glucose =140 mg/dL and <200mg/dL). BMD was
measured in the calcaneus with an ultrasonographic
bone densitometer (Hologic's Sahara Sonometer). The
results were reported as BMD in grams per square
centimeter.

Statistical analysis

Statistical analyses were performed using SPSS version
21 for Windows (IBM SPSS Inc. Chicago, IL, USA).
Categorical variables were presented as counts and
percentages. Normality of the distribution of the data
was assessed using Kolmogorov-Smirnov test.
Continuous data were presented with mean + standard
deviations or median (minimum-maximum) according to
normality of distribution of the data. Categorical variables
were compared using Chi-square test and continuous
variables were compared using Student's t or Mann-
Whithney U tests as needed. Univariate correlation
analyses were performed using Pearson or Spearman
correlation tests depending on the normality of
distribution of the data. Partial correlations between
BMD and other factors were assessed with correction for
age, sex, weight, height, pubertal state. After adjusting
for covariates, multiple linear regression analysis was
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performed to the entire sample to identify independent
correlates of total body BMD.

Results

A total of 126 participants were enrolled to the study. A
summary of the patients’ characteristics based on
glycemic status is shown in Table-1.

between the glucose - insulin variables, lipids, and BMD.
Levels of the these factors were not significantly
correlated with BMD. The analyses were repeated based
on prediabetes and the results did not change (Table-3).
Multivariate linear regression analysis revealed that the
independent factor associated with higher BMD was
higher BMI (OR=0.007 95%CI 0.002-0.013 p=0.013)
(data not shown). Figure-1 scatter/dot graph showing the

Table-1. Descriptive Characteristics of the Participants.

Variable GNIﬂrcmo:le Prediabetic®
n=(89) n=(37)
Sex (M/F) 62/27 20/17
Age (years) 11.442.9 11.443.0
Puberty (positive%) 65/24 27/10

Height (cm) 148(125-182)  146(119.5-177.5)
Weight (kg) 54.75(32-110)  63.5(28-100)
BMD (gr/cm? 0.47(0.26-0.97)  0.48(0.34-0.69)
BMI (kg/m?) 27.7+4.9 27.8+4.3
Birth weight (g) 3231643 3273537
gﬁitglge(mg ) 89.445.5 101.5:8.1°
2-h glucose(mg/dL) 111.2+14.6 133.1+28.0°
i'; iitlli?]%mu L) 12(2.6-50) 14(4.5-62)'
2-h insulin (mU/mL ) 47(2.5-221) 67(10.8-675)"
HOMA-IR 2.5(0.6-11.7) 3.4(1-18.7)'
HbALc, % 5.5(4.9-5.9) 5.7(5.6-6.4)"
Triglycerides (mg/dL) 100.5(35-352) 96(35-229)
(Tncq’g;'dcl_';"'egem' 159(107-232)  163(118-215)
HDL-C (mg/dL ) 45.2£10.0 41.249.1°
LDL-C (mg/dL) 99.1426.5 104.6+21.7
Alt (UIL) 19(9-100) 18(6-117)
‘(’é’;i)St circumference 96.6+13.2 96.2+12.1
25 OH vitamin D 12.4+5.6 12.5+3.9

correlation between BMI (kg/m?) and BMD (gr/cm?).

Table-2. Partial
Parameters in

Correlations  of

the Total

BMD with Biochemical
Sample (Adjusting For

Weight, Height, Age, Sex, Pubertal Status).

BMD: Bone mineral density;, BMI: Body mass index; HOMA-IR:
Homeostatic model assessment of insulin resistance; HDL-C: High-
density lipoprotein cholesterol; LDL-C: Low-density lipoprotein
cholesterol.

“Pre-diabetes was defined as having a fasting plasma glucose 2100
mg/dL but <126 mg/dL or 2-h values in the oral glucose tolerance test of
2140 mg/dL but < 200 mg/dL. *p<0.05 compared with Normal Glucose
Group

Eighty-nine of the children were classified as normal and
37 were classified as prediabetic. Fasting glucose, 2-hr
glucose, fasting insulin, 2-hr insulin, HBA1C, HOMA-IR
were higher and HDL-cholesterol was lower in the
prediabetic group compared with the normal group. No
significant differences existed between the groups
regarding age, sex, pubertal status, height, weight, BMI,
birth weight, triglycerides, total cholesterol, LDL-
cholesterol, ALT, uric acid, vitamin D level and waist
circumference. There was no significant difference in
BMD between the prediabetic and normal children.
Table-2 shows partial correlations (adjusting for weight,
height, age, sex, pubertal status) in the total sample
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Variable r p
Fasting 0,7 0.4
glucose
2-h glucose 0,1 0,3
Fasting insulin -0,09 0,9
2-h insulin 0,15 0,11
HOMA IR -0,16 0,86
Triglyceride -0,4 0,6
HDL -0,05 0,5
LDL -0,12 0,9
Cholesterol -0,04 0,6
Table-3. Partial correlations of BMD with biochemical
parameters in obese children with normal glucose
levels and with pre-diabetes (adjusting for weight,
height, age, sex, pubertal status).
Variable Normal Prediabete
glucose(n=89) s (n=39)
r/p r/p
Fasting glucose -0.05/0.6 -0.1/ 0.5
2-h glucose 0.05/0.6 0.08/0.6
Fasting insulin 0.03/0.7 0.02/0.9
2-h insulin 0.03/0.7 0.3/0.1
HOMA-IR 0.02/0.8 0.02/0.9
Triglyceride -0.12/0.9 -0.03/0.8
HDL -0.14/0.2 0.2/0.1
LDL 0013/09 0.04/0.9
Cholesterol -0042/0.7 0.02/0.9
é 3000 % ° Oe:éé)‘f 5;(‘); °o o
@ % o O L 6° o o
§<§ 0}8 oo 8
o ° 5 @} 0 &
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Bone mineral density

Figure-1. Scatter/dot graph showing the correlation between
BMI (kg/m?) and BMD (gr/cm?).
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Discussion

Rates of obesity and associated diabetes have
increased for children of all age groups. As an example,
when one considers the glucose metabolism among the
youth in the United States of America, the prevalence of
prediabetes / diabetes has recently increased from 9%
to 23% (15). Few studies have reported on the effects of
prediabetes on bone metabolism. The study of Afghani
et al. (11) was the first in the pediatric population that
sought the influence of prediabetes on bone in
overweight children. After the study of Dimitri et al. (16)
that suggested a relationship between childhood obesity
and skeletal fractures, several studies were conducted
regarding the relationship between obesity, prediabetes,
and BMD (8,12,17,18).

Our study showed no results depicting a significant
difference in BMD in prediabetic versus normal subjects.
These results did not seem to change when the effect of
sex and pubertal status were analyzed. Although these
findings are in line with those of Afghani et al, they
conducted their research in prepubertal children and
defined the presence of prediabetes only with IGT (11).
In our study fasting glucose, 2-h glucose, insulin, 2-h
insulin, HOMA-IR, HBA1c, did not affect BMD and these
results did not change when we adjusted for important
covariates. This finding suggests that abnormal glucose
regulation does not have major harmful effects on bone
health in obese children. This result is consistent with
some previous studies. Firstly, Lee et al. (13) found no
association between any prediabetes criteria and BMD
in adult subjects. Another study in adolescent children
with metabolic syndrome failed to show a relationship
between glucose levels and BMD (18). However, several
studies found a significant association between markers
of glucose regulation and BMD, suggesting a detrimental
effect of insulin resistance on bone health in children
(8,11,12,17).

Among the factors that underlie these controversies,
inhomogeneity between diagnostic criteria used to define
prediabetes or glucose dysregulation may be important.
Some of these studies only used the presence of IFG or
IGT to indicate prediabetes and this may be considered
an important limitation. However, Cheng et all suggested
that fasting plasma glucose (FPG) is inadequate for
viewing prediabetes in obese young people and the
OGTT is the best way to detect the prediabetic state
(19). Another study that investigated screening markers
of IGT revealed that HbA1C was the only predictor of
IGT (20). This data can explain why all markers of
glucose regulation have not been consistently
associated with BMD in these or other studies.
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Studies in adults have shown that triglycerides and HDL
were negatively correlated with BMD (21). Pollock et al’'s
(8) studies found no association between lipids and BMD
in prepubertal children. Silva (18) et al found that the
association between lipids and BMD changes were
dependent on sex; triglycerides were inversely
correlated with BMD only in female adolescents. We
observed no association between lipid levels and BMD,
and this did not change according to the pubertal status
or sex.

We found one significant relationship in this study, there
was a positive correlation between BMI and BMD. Body
size has been suggested as the strongest sole
determinant of BMD. This association was attributed
weight bearing and to the endocrine properties of
adipose  tissue, which forms estrogen from
androstenedione (11). The study of Lorentzon and et al.
(21) suggested that cortical bone parameters at the tibia
were correlated with fat mass while this was not valid for
the radius. This finding supports the positive effect of
weight bearing on BMD. This could also explain the
positive correlation that we found between BMI and the
BMD of the calcaneus.

Visceral adiposity has been shown to be deleterious for
bone health (17,18,22). This relationship is attributed to
the strong association between metabolic disturbance
and visceral rather than subcutaneous adiposity (18).
Although we did not directly measure visceral adiposity,
we assessed this parameter through measurement of
waist circumference, which is often used as a substitute
for visceral adiposity, and found no correlation between
BMD and waist circumference. As with the direct effect
of insulin resistance parameters, the indirect effects of
these parameters such as waist circumference were also
not correlated with BMD.

Despite high BMD in patients with type 2 diabetes (23),
diabetes has been associated with an increased risk of
bone fracture, possibly reflecting the effect of falls due to
impairment of visual sharpness or proprioception caused
by diabetes (24).

Obesity has been suggested to be a risk factor for
vitamin D deficiency. It is estimated that as much as
87.5% of obese children have vitamin D insufficiency /
deficiency (25). We could not analyze the influence of
vitamin D status on BMD between the two groups
because of our small sample size, similar levels of
vitamin D in the normal and prediabetic groups.
Furthermore, the results of all patients whose vitamin D
levels were studied were recorded as insufficient. It may
be important to consider vitamin D status when
analyzing the effect of obesity and the prediabetes on
BMD. Vitamin D status has not been taken into account
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by earlier studies that have investigated the relationship
between BMD and prediabetes.

Our study has some limitations. Firstly this is a cross-
sectional study. Secondly, ultrasonography was used to
determine BMD in place of dual-energy X-ray
absorptiometry (DEXA). However, ultrasonography is a
reliable diagnostic tool for identifying osteoporosis and
quantitative ultrasound is commonly used in clinical
practice because it is less costly and transportable then
DEXA (26-28). Obesity is associated with elevated
systemic inflammatory markers. A relation has been
reported between rising inflammatory markers in obese
patients and osteocalcin, a bone turnover marker (29).

enlightening data concerning BMD if we had investigated
inflammatory markers and bone turnover markers in our
study. Furthermore, data regarding dietary habits and
physical exercise, the major risk factors for low BMD
were not available in this study.

Conclusion

Obesity-associated glucose metabolism abnormalities
that serve as indicators for prediabetes had no influence
on BMD. The relationship between obesity and BMD
seems because of generalized rather than central
obesity.

On that basis, we might have obtained more
References
1. Boot AM, de Ridder MA, van der Sluis IM, van Slobbe |, Krenning EP,Keizer-Schrama SM. Peak bone mineral density, lean

10.
11.
12.

13.
14.
15.

16.
17.
18.

19.
20.

21.

22.

98

body mass and fractures. Bone 2010;46(2):336-41.

. Hui SL, Slemenda CW, Johnston CC Jr. Age and bone mass as predictors of fracture in a prospective study. J Clin Invest

1988:81(6):1804-9.

. Haemer MA, Grow HM, Fernandez C, et al. Addressing prediabetes in childhood obesity treatment programs: Support from

research and current practice. Child Obes 2014;10(4):292-303.

. Clark EM, Ness AR, Tobias JH. Adipose tissue stimulates bone growth in prepubertal children. J Clin Endocrinol Metab

2006;91(7):2534-41.

. Leonard MB, Shults J, Wilson BA, Tershakovec AM, Zemel BS. Obesity during childhood and adolescence augments bone

mass and bone dimensions. Am J Clin Nutr 2004; 80(2):514-23.

. Janicka A, Wren TA, Sanchez MM, et al. Fat mass is not beneficial to bone in adolescents and young adults. J Clin Endocrinol

Metab 2007;92(1):143-7.

. Pollock NK, Laing EM, Baile CA, Hamrick MW, Hall DB, Lewis RD. Is adiposity advantageous for bone strength? A peripheral

quantitative computed tomography study in late adolescent females. Am J Clin Nutr 2007;86(5):1530-8.

. Pollock NK, Bernard PJ, Wenger K, et al. Lower bone mass in prepubertal overweight children with prediabetes. J Bone Miner

Res 2010;25(12):2760-9.

. Haffner SM, Bauer RL. The association of obesity and glucose and insulin concentrations with bone density in premenopausal

and postmenopausal women. Metabolism 1993;42(6):735-8.

Stolk RP, Van Daele PL, Pols HA, et al. Hyperinsulinemia and bone mineral density in an elderly population: The Rotterdam
Study. Bone 1996;18(6):545-9.

Afghani A, Cruz ML, Goran MI. Impaired glucose tolerance and bone mineral content in overweight Latino children with a family
history of type 2 diabetes. Diabetes Care 2005;28(2):372-8.

Lawlor DA, Sattar N, Sayers A, Tobias JH. The association of fasting insulin, glucose, and lipids with bone mass in adolescents:
Findings from a cross-sectional study. J Clin Endocrinol Metab 2012;97(6):2068-76.

Lee JH, Lee YH, Jung KH, et al. Bone mineral density in prediabetic men. Korean Diabetes J 2010;34(5):294-302.
American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care 2008;31(Suppl 1):S55-60.

May AL, Kuklina EV, Yoon PW. Prevalence of cardiovascular disease risk factors among US adolescents, 1999-2008.
Pediatrics 2012;129(6):1035-41.

Dimitri P, Wales J, Bishop N. Fat and bone in children - differential effects of obesity on bone size and mass according to
fracture history. J Bone Miner Res 2010; 25(3):527-36.

Pollock NK, Bernard PJ, Gutin B, Davis CL, Zhu H, Dong Y. Adolescent obesity, bone mass, and cardiometabolic risk factors. J
Pediatr 2011;158(5):727-34.

Nobrega da Silva V, Goldberg TB, Mosca LN, Bisi Rizzo Ada C, Teixeira Ados S, Corrente JE. Metabolic syndrome reduces
bone mineral density in overweight adolescents. Bone 2014;66(1):1-7.

Cheng C, Kushner H, Falkner BE. The utility of fasting glucose for detection of prediabetes. Metabolism 2006;55(4):434-8.

Tsay J, Pomeranz C, Hassoun A, et al. Screening markers of impaired glucose tolerance in the obese pediatric population.
Horm Res Paediatr 2010;73(2):102-7.

Lorentzon M, Landin K, Mellstrom D, Ohlsson C. Leptin is a negative independent predictor of areal BMD and cortical bone size
in young adult Swedish men. J Bone Miner Res 2006;21(12):1871-8.

Russell M, Mendes N, Miller KK, et al. Visceral fat is a negative predictor of bone density measures in obese adolescent girls. J
Clin Endocrinol Metab 2010;95(3):1247-55.

Ege Tip Dergisi



23.

24.

25.

26.

27.

28.

29.

van Daele PL, Stolk RP, Burger H, et al. Bone density in non-insulin-dependent diabetes mellitus. The Rotterdam Study. Ann
Intern Med 1995;122(6):409-14.

Rakel A, Sheehy O, Rahme E, Lelorier J. Osteoporosis among patients with type 1 and type 2 diabetes. Diabetes Metab
2008;34(3):193-205.

Radhakishun N, van Vliet M, von Rosenstiel I, et al. High prevalence of vitamin D insufficiency/deficiency in Dutch multi-ethnic
obese children. Eur J Pediatr 2015;174(2):183-90.

Krieg MA, Barkmann R, Gonnelli S, et al. Quantitative ultrasound in the management of osteoporosis: The 2007 ISCD official
positions. J Clin Densitom 2008;11(1):163-87.

Maggi S, Noale M, Giannini S, ESOPO Study Group. Quantitative heel ultrasound in a population-based study in Italy and its
relationship with fracture history: The ESOPO study. Osteoporos Int 2006;17(2):237-44.

Glassy CM, Glassy MS, Guggenheim C. Relationship between self-reported high-heeled shoe use and bone mineral density
using quantitative ultrasound at a community health fair. Clin Rheumatol 2013;32(1):37-41.

Greco EA, Francomano D, Fornari R, et al. Negative association between trunk fat, insulin resistance and skeleton in obese
women. World J Diabetes 2013;4(2):31-9.

Volume 57 Issue 2, June 2018/ Cilt 57 Sayi 2, Haziran 2018 99


https://www.ncbi.nlm.nih.gov/pubmed/?term=Krieg%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18442758
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barkmann%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18442758
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gonnelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18442758

Research Article / Arastirma Makalesi

Ege Journal of Medicine / Ege Tip Dergisi 2018;57(2):100-106

Cosmetic aspects in minimally invasive parathyroidectomy: Is minimally
invasive approach superior?

Kozmetik yonuyle minimal invaziv paratiroidektomi: Minimal invaziv yaklagim daha mi
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Abstract

Aim: The aim of this study was to determine whether minimally invasive parathyroid surgery has any positive impact
on cosmesis.

Materials and Methods: This case control study included 28 parathyroidectomized patients, who had been operated
between January 2006 — December 2008. All patients were called back for at least 8 months after surgery.
Demographics were recorded. Minimally invasive parathyroidectomy versus conventional parathyroidectomy were
compared by means of skin features (using Fitzpatrick’s classification), results of patient and independent observer
scar assessment scales and photographic scar analysis by the blinded plastic surgeon.

Results: There were no differences in demographics and Fitzpatrick’'s classification between both groups. As
expected, incision length of the minimal invasive group was significantly shorter (2.6+0.5cm vs. 4.9+1.0 cm, p=0.02).
Meanwhile, no significant difference in objective outcomes of patients between groups was recorded. There was also
no significant difference in photographic scar analysis between groups, while independent observer scar assessment
scale scores were better in the minimal invasive group (p=0.03).

Conclusion: Although superior results of an independent observer, assessment of cosmesis by the plastic surgeon
and the patient him/herself revealed no superiority of the minimally invasive approach, when compared to
conventional parathyroid surgery.

Keywords: Parathyroidectomy, minimally invasive surgery, cosmesis, scar.

0Oz

Amag: Bu calismanin amaci minimal invaziv paratiroidektominin kozmeziz (izerine olumlu bir etkisinin olup
olmadiginin belirlenmesidir.

Gere¢ ve Ybéntem: Bu olgu kontrol calismasi, Ocak 2006-Aralik 2008 tarihleri arasinda opera edilen 28
paratiroidektomili hastayr kapsamaktadir. Tiim hastalar operasyondan en az 8 ay sonra kontrole ¢agdirildi. Demografik
verileri kaydedildi. Minimal invaziv paratiroidektomi ve konvansiyonel paratiroidektomi, operasyon sonrasi cilt
ozellikleri agisindan (Fitzpatrick’s siniflamasi kullanilarak belirlenen) bir plastik cerrah tarafindan hasta sonuglari ve
bagimsiz gézlemci skar degerlendirme skalasi, fotografik skar analizi vasitasiyla kargilagtirildi.

Bulgular: iki grup arasinda demografik veriler ve Fitzpatrick’s siniflamasi agisindan farkliik saptanmadi. Beklendigi
gibi minimal invaziv grubun insizyon uzunlugunun daha kisa oldugu belirendi (2.6£0.5 cm’ye 4.9+1.0 cm; p=0.02). Iki
grup arasinda objektif sonuglar agisindan anlamli bir fark belirlenmedi. Fotografik skar analizi agisindan iki grup
arasinda anlamli bir fark belirlenmezken, bagimsiz gézlemci skar degerlendirme skalasi sonuglarinin minimal invaziv
cerrahi grubunda daha iyi oldugu belirlendi (p=0.03).
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Sonug: Bagimsiz bir gbzlemci tarafindan daha iyi sonuglar oldugu belirtilse de, kozmetik sonuglar bir plastik cerrah
ve hasta tarafindan degerlendirildiginde minimal invaziv cerrahinin konvansiyonel cerrahiye gére bir dstinligiinin

olmadigi belirlendi.

Anahtar Sézciikler: Paratiroidektomi, minimal invaziv cerrahi, kozmetik, skar.

Introduction

Beauty has been an incredible source of inspiration to
people for centuries. This has lead to the emergence of
a myriad of artwork. Besides, in history, wars have been
carried out for the sake of ‘beauty’. Beauty influenced
the art of surgery as well. Since remaining scars after
surgeries were believed to shadow beauty, surgeons
forced themselves to hide the traces of their artwork and
to decrease the length of incision and area of surgical
dissection in years. Since it is more common in women
and considering the anatomical site of surgery, which is
the bare neck, this paradigm shift affected thyroid and
parathyroid surgery, as expected. The consequences of
surgical wound trauma and the final appearance of the
surgical scar are of considerably priority, since these
neck surgeries are considered safe surgical procedures
due to modern surgical techniques.

The first endoscopic cervical parathyroidectomy was
defined by Gagner (1) in 1996, and the first endoscopic
thyroidectomy by Huscher et al. (2) in 1997. The first
minimally  invasive  video-assisted thyroidectomy
(MIVAT) for thyroid lesions with a diameter minor than 3
cm had been described in 1998 by Miccoli (3) and he
defined this method as safe and effective, resulting with
excellent cosmetical outcomes in all patients. Another
original technique was described in 2000 by Ohgami et
al. (4). They introduced an endoscopic thyroidectomy,
using the breast approach, to avoid an operative scar in
the neck (4). lkeda et al. (5), introducing endoscopic
thyroidectomy using transaxillary approach in 2000,
reported that the cosmetic result of the procedure was
excellent and sensory loss in the neck could be
neglected.

Until recently, a number of studies have examined
patient satisfaction with scar cosmesis following the so-
called minimally invasive parathyroidectomy and/or
thyroidectomy (6-14). Most of these (6-9,13) reported an
increase in patient satisfaction with scar aesthetic after
minimally invasive surgery. However, only a very few
examined cosmetic outcomes or patient satisfaction
using validated systematic measures or assessment
scales, or had a follow-up, more than 6 months after
surgery (10-12,14). Despite the propensity for smaller
incisions or scarless surgical techniques, the issue of
incision length still appears to be controversial. In this
study, we aimed to determine whether minimally
invasive parathyroid surgery had any positive impact on
cosmetic outcomes by using different scales, carried out
by the patient, an observer and the plastic surgeon.
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Materials and Methods

A total of 58 patients had been operated between
January 2006 — December 2008 due to parathyroid
adenoma. Out of these 58 cases, 35 cases reported to
come for the long-term follow-up. Twenty-eight of them
were included in this case control study. The primary
endpoint was objective wound appearance after more
than 8 months postoperatively. Our secondary endpoints
were patient and observer tendency on scar formation.
Exclusion criteria included repeat operations (for
recurrent disease or complications); those with
concomitant conditions that might influence wound
healing, such as immunosuppression or allergies to
adhesive tape; those converted to longer incisions or
those having applied any local chemical that actively
promotes the healing process of the skin and reduces
scarring. Telephone interviews were conducted and
patients were invited for an assessment at the outpatient
clinic. Based on a previously reported, similar, but
prospective study, conducted by O’Connell et al. (12),
using an a of .05 and a power of 0.8, the required
sample size to show a conservative difference of 3
points on a 10-point scale between groups was
calculated as 9 patients for each group of the study. We
did not perform another ‘a priori’ power analysis.

Seven patients out of the 58 cases were excluded; 5 due
to revised surgeries (previous surgeries performed
elsewhere) and 2 due to local application of chemicals,
else than sunscreen that was advised to all patients
postoperatively. The overall response rate was 55%. A
total of 28 returned for long-term follow-up assessment
and an informed consent had been obtained. All patients
were called back for at least 8 months after surgery. The
reason why we used a minimum of 8 months after
surgery was based on the knowledge that wound healing
is being completed at that time (15).

Demographics were recorded. Minimally invasive
parathyroidectomy  (MIP) vs. conventional para-
thyroidectomy (CP) were compared by means of skin
features (using Fitzpatrick’s classification) (Table-1),
results of patient and independent observer scar
assessment scales and photographic scar analysis by
the blinded plastic surgeon (OA) (Table-2).

MIP was defined as surgery carried out with a <2.5 cm
skin incision, at the level of the traditional Kocher's
incision. Nevertheless, MIP was not only depending on
the small incision, but also in respect of the extent of the
dissection and whether the surgery was targeted on one
specific parathyroid gland, based on preoperative work-
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up. Due to traction of the skin, caused by retractors, the
length of the incision might increase up to 3 cm. CP was
defined as surgery carried out with a 4-6 cm skin
incision, where four parathyroid glands generally had
been explored. Once the hyperfunctioning parathyroid
glands had been removed successfully, strap muscles
were closed with an absorbable suture (3/0 vicryl) and
the platysma muscle, as well as the subdermal layer,
were closed with running absorbable sutures, using 3/0
vicryl. Adhesive strips were used to close the epidermal
layer. These were placed vertically along the wound with
no separation between each strip. The adhesive strips
were left in situ until they fell off (typically 7-14 days). All
operations were performed by surgeons who are
specialized in endocrine surgery (OM, GI, MA). In the
conventional approach, the patients received a cervical
incision of at least 3 cm.

Table-1. Fitzpatrick’s Classification Scale (17).

Skin Type Skin Color Characteristics

White; very fair;
red or blond hair;
blue eyes; freckles

Always burns,

I (scores 0-7) never tans

White; fair; red or
blond hair; blue,
hazel or green
eyes

Usually burns,
tans with
difficulty

Il (scores 8-16)

Cream white; fair
with any eye or
hair color; very

Sometimes mild

Il (scores 17-25) burn, gradually

tans
common
Dark Brown;
typical Rarely burns,

IV (scores 25-30)

Mediterranean tans with ease

Caucasian skin

Dark brown; Very rarely

V (scores over 30) | Middle Eastern burns, tans very
skin types easily

Vi Black Never burns,

tans very easily

Table-2. Outcomes of Demographic Data.

M|n|mglly Conventional
invasive
surgery surgery p value
(n=13) (n=15)
Age 52+9.2 57+10.7 0.07
Gender
Male 2 1
Female 11 14 0.21
Follow-up
(months) 22+6.4 28+10.4 0.15
Fitzpatrick’s
classification
scale
1 1 1
2 3 4
3 7 9 0.1
4 2 2
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We used three scales to evaluate the results of the
scar formation, as mentioned above. Before, we
wanted to know the natural state of the skin in both
groups. The Fitzpatrick Scale is a numerical
classification schema for the color of the skin that has
been used by many skin care professionals, in order to
determine how someone will respond or react to
different treatments (16). This scale was developed in
1988 by Thomas B. Fitzpatrick (17), as a way to
classify the response of different types of skin to
ultraviolet light (Table-1). It classifies a person's
complexion and the tolerance of sunlight.

The aesthetic evaluation was assessed by the patients
and an independent observer, namely the Patient and
Observer Scar Assessment Scale (POSAS). This is a
validated scar assessment tool that has been shown to
be a reliable method for scar assessment by Draaijers
et al. (18) and has been used in a similar and well-
designed study by O’Connel et al. (12).

Patient scar assessment scale (PSAS) included 6
parameters and was used to assess patients’
complaints as well. In this scale, patients were asked to
rate their perception to; scar pain, itching, colour,
stiffness, thickness and regularity of the scar. A score
of 10 represented the worst possible outcome. The
observer scar assessment scale (OSAS) included 5
parameters; vascularization, pigmentation, thickness,
relief and pliability of the scar. A fourth year medical
student (AK) was asked to rate these and a score of 10
represented the worst possible outcome.

Photographs (all frontal views) of the wounds were
obtained with a Finepix S5200, Fuji, 18-55 mm lens
stabilized on a tripod with standardized lighting and
background features (Figure-1). The image files were
assessed by a consultant plastic surgeon on the same
computer monitor in a blinded manner. The ‘plastic
surgeon scar assessment scale’ included 3
parameters; pigmentation, thickness and distortion of
the scar. Wound appearance was asked to be
assessed using a Likert scale, based on these 3
parameters. A score of 10 represented the worst
possible outcome.

Ethics committee approval was received for this study
from the Ethics Committee of Ege University faculty of
Medicine.

Statistical analysis

Statistical analysis was carried out using SPSS release
17.0 for Windows (SPSS Inc., Chicago, I, USA). All
quantitative data were presented as mean values %
standard error of the mean. Continuous variables were
assessed using the Mann-Whitney U and Fisher Exact
test. A p<0.05 was considered statistically significant.
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Figure-1. Postoperative views of recovered incisions. Al. Mini

incision  parathyroidectomy  (well-healed); B1.
Conventional thyroidectomy (well-healed); B2. Mini-
incision parathyroidectomy (bad-healed).

Results

Of the 28 cases, 25 (89.3%) were women and only 3
(10.7%) were men. The MIP and CP groups were
matched in terms of age, gender, follow-up time and
Fitzpatrick’s classification. Demographic data, including
results of Fitzpatrick’'s classification scale has been
presented in Table-3. The mean follow-up period was
22+6.4 months in the minimally invasive group and
28+10.4 months in the conventional surgery group
(p=0.15). As expected, incision length of the minimal
invasive group was significantly shorter (2.6+0.5cm vs.
4.9+1.0 cm; p=0.02). The parathyroid adenoma was
successfully identified and removed in all cases and
histopathological evaluation of the specimen confirmed a
hypercellular parathyroid tissue. No complications
related to parathyroid surgery such as recurrent
laryngeal nerve palsy, bleeding, surgical site infection or
hypocalcaemia were noted in either the MIP group or the
CP group.

Table-3. Results of Assessment Scales.

Mmm_ally Conventional
invasive
surgery
surgery (n=15) value
(n=13)

Patient scar
assessment 8.6+1.1 8.2+2.8 0.59
scale (PSAS)
Observer scar
assessment 8.2+1.8 12.2+2.7 0.03
scale (OSAS)
Plastic surgeon
assessment 4.5+1.7 5.2+0.7 0.92
scale

Results of PSAS, OSAS and plastic surgeon scar
assessment scale are presented in Table-3. There was
no improvement in both wound appearance and
complaints related to the scar in the MIP group,
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compared to the CP group using the patient assessment
scale (8.6+1.1 vs. 8.2+2.8; p=0.59) and plastic surgeon
assessment scale (4.5+1.7 vs. 5.2+0.7; p=0.92). The
observer score performed by the independent assessor
revealed an improvement in wound healing in the MIP
group, compared to the CP group (8.2+1.8 vs. 12.242.7;
p=0.03).

Discussion

This study reveals that the benefits regarding cosmetic
outcomes after minimally invasive surgery, seen
previously in other reports, could not be documented.
Minimally invasive surgery had no positive effect on
patients’ scar evaluation after MIP, based on
assessment scales. This reflects the result that patients
were as well satisfied with cosmetic results of the
conventional surgery, as the minimally invasive
procedure. Patients’ late postoperative symptoms were
minimal and the appearances of scars were acceptable
after MIP or CP. According to the plastic surgeon’s
blinded assessment, there was no significant difference
between both groups. Thus, the relationship between
scar length and patient assessment scores does not
appear to be as certain as previously thought.

Parathyroid surgery has evolved over the last decades,
particularly with the advent of minimally invasive thyroid
surgery, resulting in shorter incision lengths. A shorter
incision, however, does not necessarily mean an
improvement of patient's overall satisfaction (19).
Despite the fact that smaller incisions are regarded as
improving wound appearance in general, the exposure is
often very limited. Significant retraction during surgery is
warranted to provide adequate access to target the
pathologic gland. The force of retraction, which may give
way to inadvertent stretching and lengthening of the
incision, has also been considered to be associated with
damage to the wound edge, which may alter normal
wound healing.

Until recently, several so-called minimally invasive
techniques have been described and carried out safely
for parathyroid gland surgery; the unilateral approach,
radioguided surgery, open minimally invasive (mini-
incision) surgery, video-assisted and fully endoscopic
parathyroidectomy, as well as robot-assisted surgery.
These have been proposed to improve cosmetic
outcomes (19). MIP has become very popular and an
incision of 3 cm or less in length or no scar in the neck
has been the main features differentiating minimally
invasive approaches from traditional approaches (11).
General characteristics of minimally invasive techniques
are; a smaller incision, when compared to classic open
transverse cervical incision and a targeted approach,
focused on the pathological parathyroid gland(s).
Especially focused parathyroidectomy has been adopted
widely, since it is accepted to be a simple procedure
carried out without the need for any additional equipment
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on hand, and as successive as the traditional approach
on the other hand. According to the International
Association of Endocrine Surgeons’ Survey, more than
half of the surgeons implemented the MIP (20). MIP
must be recommended only for patients with sporadic
hyperparathyroidism and when preoperative concordant
imaging studies have localized a single adenoma.
Patients suspected for multiglandular disease on
imaging studies or patients with familial
hyperparathyroidism may not be eligible for these limited
procedures. The advantages of MIP are reported as
follows: decreased operating times, decreased hospital
stay, reduced level of physical invasiveness, and better
cosmetic results (21).

To evaluate the expectations of the surgical patient is of
utmost importance, since expectations influence the
patient's perception of the surgical outcome. It is this
perception that determines the ultimate psychological
response to the results of the operation (22). The
concept of image is important for understanding the
psychological reaction to sequelae of surgery. The
cosmetic importance of the front of the neck comes from
its anatomical visibility. This is why in patients
undergoing thyroid and parathyroid surgery, it is
important to assess patients' expectations before the
procedure. These expectations influence patient's
perception on the surgical outcome. The potentially
important body image factors affecting patient
satisfaction, include patients’ subjective perception to the
surgical change, patients’ expectations, social evaluation
of surgical change and age, as well as gender (23).
Since surgeons are aware of these expectations
awaiting better patients’ satisfaction after smaller or no
neck scar, a lot of new surgical techniques, like mini-
incision, endoscopic, robotic, transaxillary and video-
assisted techniques have been developed, as presented
above. Meanwhile, new techniques describe for thyroid
and parathyroid surgery carry potential new risks, as
expected (24). Increased satisfaction with scar cosmesis
is expected to be the primary clinical advantage of these
approaches. However, not all studies showed
statistically significant difference in scar cosmesis
between the groups beyond months (11,12,14).

Long-term follow-up regarding scar assessment is
important, because of the time warranted for the natural
wound healing process. A criticism may be made
towards why at least 8 months’ time point to perform
wound assessment after surgery was chosen as an
appropriate time. As previously reported by O’Connel et
al (12), the cellular processes that underlie scar
remodeling are most active during the first 6 months
following the creation of a wound. These wounds then
undergo greatly reduced remodeling over the
subsequent 6 months, with indefinite minimal remodeling
that is lifelong (12). This means that any study reporting
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early postoperative data regarding scar assessment
should be criticized.

In this study, approximately half of the patients were
treated with MIP and experienced skin incisions and
scars less than 3 cm (mean 2.6 cm) in length. Although
superior results of independent observers, assessment
of cosmesis by the plastic surgeon and the patient
him/herself revealed no superiority of the minimally
invasive approach, when compared to conventional
parathyroid surgery. These results are supported by the
prospective cohort study by O’Connell et al (12). A
combined group of 11 patients treated by conventional-
access thyroidectomy and parathyroidectomy (mean
incision length, 7.6 cm) were compared to a group of 11
patients treated by minimal access parathyroidectomy
(mean incision length, 3.4 cm). Patients with smaller
incision were not more satisfied than patients having
longer incision. No significant differences were found
between objective measures of scar appearance such
as the Vancouver and Patient & Observer Scar
Assessment Scales (POSAS). Besides, there was
increased visibility of the conventional surgery group
scars by the named naive viewers. That study gives us
further evidence that the length of incision does not
affect patient satisfaction and suggests that the issue of
parathyroidectomy scar satisfaction is not only simply
being a question of length. However, the study of
O’Connell et al. may be criticized due to its small sample
size and the mean age of the population reaching 70
years. This came in for criticism by Terris and Seybt (25)
and they comment that elderly women would not be
concerned with the appearance of their scar as the
young patients do. The mean age of our study group
was 54+9.3. This confirms the results regarding PSAS of
the latter study and shows that scar perception is not
changing between young and old patients, as asserted
by Terris and Seyhbt.

Another study, carried out by Linos et al. (11), reported
that minimally invasive procedures for the thyroid and
parathyroid gland were not associated with statistically
significant improvements in patient satisfaction. A recent
paper systematically reviewed the evidence for whether
minimally invasive techniques were comparable to
conventional bilateral neck exploration methods in terms
of success and complication rate; and if they were
comparable, which technique is likely to be best for
cosmesis, patient safety and satisfaction (26). Based on
the evidence, long term cosmetic satisfaction has not
been shown to be significantly better for bilateral neck
exploration compared with  minimally invasive
parathyroidectomy. Another long-term study, with a
higher number of cases assigned to each group is
therefore essential to verify the findings of these studies.

Despite this, since the lack of studies regarding
parathyroid surgery, there are studies reporting surgical
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approaches like minimally invasive video-assisted
surgery may result in additional advantages compared to
conventional surgery for the thyroid in terms of pain relief
and cosmetic outcomes (6,8,27). A trial of video-assisted
thyroidectomy  versus conventional thyroidectomy
showed that although lasting longer, the minimally
invasive approach was related to an improved cosmetic
outcome and less post-operative pain scores (6). These
results are supported by Gal et al (27). who also found
that the minimally invasive approach offered distinct
advantages to selected patients in terms of very good to
excellent cosmetic results and reduced postoperative
distress. A recent meta-analysis reported that minimally
invasive video-assisted thyroidectomy is superior to
conventional surgery in terms of cosmesis and pain relief
(28).

The limitation of most of these studies is the method of
scar assessment, which has generally been conducted
via a simple patient-reported Likert scale of satisfaction.
A better analysis of scar appearance and patient
satisfaction would be gained by use of a validated scar
assessment tool that includes objective scoring of scar
appearance by an independent observer, such as the
‘Patient & Observer Scar Assessment Scale (POSAS)
or Vancouver Scar Assessment Scale. These
assessment scales are assessing more than just the
appearance of scars using parameters like vascularity,
pigmentation, thickness, relief, pliability, color, stiffness,
regularity of the wound and patient factors such as pain
and itching. Another point to criticize is the short follow-
up time for scar assessment.

As other studies do, this study also possesses certain
limitations. One of these limitations is its retrospective
nature and the small sample size. Recall bias represents
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Kuguk hucreli digi akciger karsinomlarinda tumor iligkili makrofajlarin tumor
progresyonundaki roli
The role of tumor-associated macrophages on tumor progression in non-small cell lung
carcinoma
Merih Tepeoglu F.Zeynep Tastepe B.Handan Ozdemir
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0z
Amag: Akciger kanseri tim diinyada kanserden dlimlerin en sik sebebidir. Kiguk hicreli digi akciger karsinomlari

(KHDAK) da en sik gorllen akciger kanser tipidir. Bu calismada kiguk hiicreli disi akciger karsinomlarinda, timor
iliskili makrofajlarin (TAM) timér progresyonu ve metastaz lizerindeki etkileri arastirildi.

Gereg ve Yontem: Ocak 2011 ile Mayis 2016 tarihleri arasinda Baskent Universitesi Tip Fakiiltesi Patoloji Anabilim
Dalinda KHDAK tanisi alan 80 olgu ¢alismaya dahil edildi. Olgularin klinik takip bulgulari kaydedildi ve tim olgulara
immunhistokimyasal olarak CD 68 antikoru uygulandi.

Bulgular: Olgularin 36’s1 (%45) skuamoz hiicreli karsinom (SHK), 36’s1 (%45) adenokarsinom, 6'si (%7.5) buyuk
hicreli karsinom ve 2’si de (%%2.5) adenoskuaméz karsinom idi. Yapilan imminhistokimyasal ¢alisma sonucunda,
28 olgunun (%35) timoér dokusunda 1+, 21 olgunun (%26.3) timoér dokusunda 2+ ve 31 olgunun (%38.8) timor
dokusunda ise 3+ TAM yogunlugu izlendi. Evre 1 olan 32 hastanin yalnizca 1 tanesi (%3.1) 3+ TAM yogdunluduna
sahipken, evre 2 olan 32 hastanin 17’sinde (%53.1) ve evre 3+4 olan 16 hastanin ise 13’Unde (%81.3) 3+ TAM
yogunlugu saptandi. TAM yodunlugu 1+ olan hastalarin ortalama yasam 6émru 39.7+17.4 ay iken, TAM yodunlugu 2+
olan hastalarin 36.6+17.1 ay ve TAM yogunlugu 3+ olan hastalarin ise 27.3+18.4 aydi (p<0.05).

Sonug: Bu galismada, patolojik T evresi ve TNM evresi yiksek olan KHDAK’da TAM sayisinin daha yuksek oldugu
goruldu ve yuksek TAM sayisi olan hastalarin ortalama sagkalim suresinin de, disuk TAM sayisi olan hastalarin
sagkalim siiresinden kisa oldugu saptandi.

Anahtar Sozciikler: Akciger, ku¢ik hicreli disi akciger karsinomu, timor iligkili makrofaj.

Abstract

Aim: Lung cancer remains the leading cause of cancer-related mortality in all over the world. Non-small cell lung
cancer (NSCLC) is the most frequent type of lung carcinoma. In the current study, the effects of tumor-associated
macrophages (TAM) on tumor progression and metastasis in NSCLC were investigated.

Materials and Methods: Eighty NSCLC cases, which were diagnosed in Bagkent University Medical School,
Department of Pathology between January 2011 and May 2016 were included into the study. Clinical follow-up
findings of the patients were recorded and CD68 immunohistochemistry was performed to all of them.

Results: Histologically, 36 cases (45%) were squamous cell carcinoma, 36 cases (45%) were adenocarcinoma, 6
cases (7.5%) were large cell carcinoma, and 2 cases were adenosquamous carcinoma (2.5%). The density of TAM in
tumor tissue was 1+ in 28 cases (35%), 2+ in 21 cases (26.3%) and 3+ in 31 (38.8%) cases hy
immunohistochemistry. In addition, the density of TAM was 3+ in only 1 (3.1%) of 32 stage 1 patients, 17 (53.1%) of
32 stage 2 and 13 (81.3%) of 16 stage 3 and 4 patients had 3+ TAM density. The average survival was 39.7+717.4
months, 36.6+77.1 months and 27.3+78.4 months respectively (p<0.05), in the the patients who had 1+, 2+ and 3+
TAM density.

Conclusion: In the current study, we detected that the number of TAM is higher in NSCLC patients who had higher
pathological T and TNM stage. Also, an average survival of the patients who had a higher number of TAM was
shorter than the patients who had a lower number of TAM.

Keywords: Lung, non-small cell lung carcinoma, tumor-associated macrophages.
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Girig

Akciger kanseri tim dinyada kanserlerden dlimlerin en
sik sebebidir (1). Akciger kanserlerinin yaklasik %85’ini
kicUk hucreli disi akciger kanserleri (KHDAK)
olusturmaktadir (1,2). KHDAK’lerinde tim hastalar iginde
sagkalim %15 iken, opere edilebilir hastalarda bu oran
%50-60°'tir (1,2). inflamatuvar mikro gevrenin tiimér
gelisimi ve ilerlemesinde etkili oldugu ve bu iki antiteyi
birbirine baglayan durumun, inflamasyonun onkogenleri
aktive etmesi ve sonucunda inflamatuvar surecin
kansere yol agmasi oldugu disUnilmektedir (3). TUmor
mikro ¢evresinde bulunan timor iligkili makrofajlar
(TAM), salgiladiklar cesitli blyime faktorleri, sitokinler,
inflamatuvar mediyatérler ve proteolitik enzimler ile
tumor progresyonunda rol oynamaktadir. TAM'ar,
immdinstpresyon, metastaz, anjiyogenez ve
lenfanjiyogenez lzerine etki gostererek timorin
ilerlemesine katki saglamaktadir. (4,5). Solid organ
timorleri Uzerinde yapilan bazi arastirmalarda, yiksek
yogunlukta TAM iceren tumorlerin daha ileri evrede
olduklari ve daha sik metastaz yaptiklarn gosterilmis
olup. Kiglk hicreli digi akciger kanserlerinde ise
TAM’larin timoér dokusunda fazla bulunmalarinin koéti
prognostik faktér oldugunu vurgulayan cesitli calismalar
mevcuttur (6,7). Bu calismada da, KHDAK’lerinde timor
iliskili makrofajlarin (TAM) tUm&r progresyonu lzerindeki
etkisi arastinimistir.

Gere¢ ve Yontem

Ocak 2011 ile Mayis 2016 tarihleri arasinda Baskent
Universitesi Tip Fakiiltesi Ankara Hastanesi Patoloji
Anabilim Dalinda KHDAK tanisi alan ve dizenli klinik
takibi olan 80 olgu calismaya dahil edildi. Her olgunun
dosyasindan takip suresi, hayatta kalma siresi ve klinik
takip bilgilerine [akciger grafisi, pozitron emisyon
tomografi (PET), ve manyetik rezonans gdérintileme
(MR), preoperatif ve postoperatif tedavileri] ulasildi.
Calismaya Hastane Klinik Arastirmalar ve Etik Kurulu
onay! alindiktan sonra baslandi.

Her olgunun hemotoksilen&eozin (H&E) boyali
preparatlarinin  tamami  yeniden degerlendirilerek,
olgularin timd American Joint Committee on Cancer
(AJCC) tarafindan 2015 yilinda modifiye edilen TNM
sistemi ve patolojik evrelendiriimesine gdére yeniden

evrelendirildi. Skuaméz hicreli karsinom histolojik
tipindeki timorler iyi-orta-az diferansiye ve
adenokarsinom histolojik tipindeki timorler asiner,
lepidik, solid, papiller baskin paternlerine gore

siniflandirildi. Ayrica ameliyatin sekli, cerrahi sinirlarin
durumu, plevra tutulumu, lenfovaskiler invazyon varligi
yeniden degerlendirildi. Lenf nodu diseksiyonu yapilan
olgularda lenf nodlarina ait H&E boyali preparatlarin
tamami tekrar incelenerek lenf nodu metastazlar
yeniden degerlendirildi. Her bir olgu igin timér histolojik
tipini en iyi temsil eden ve komsu normal akciger
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dokusunu da igeren parafin bloklar segilerek,
immunhistokimyasal olarak kullanima hazir Cluster
of Differentiation 68 (CD68) antikoru (monoklonal, klon
KP1, DAKO), DAKO Autostainer Link 48, Denmark
cihazinda otomatik olarak calisildi. CD68 monoklonal
antikoru ile timoér icindeki makrofajlarin  varlig
degerlendirildi. CD68 ile boyanan makrofajlar x400
orijinal blylitmede ve en yluksek 3 alanda sayilarak
ortalama  degerler bulunarak 3 skor altinda
degerlendirildi; CD68 boyali makrofaj sayisi 0-5 arasinda
ise Skor 1, 5-15 arasinda ise Skor 2 ve 15'den fazla ise
Skor 3 olarak gruplandirildi.

Verilerin istatiksel analizleri Statistical Package for the
Social Sciences (SPSS) for Windows yazilimi, version
15.0, SPSS Inc, Chicago, IL, USA ile yapildi.
Klinikopatolojik verilerin immunohistokimyasal veriler ile
karsilastirimasinda Ki-kare testi, Mann-Whitney U testi
(iki grup arasindaki kargilagtirma) ve Kruskal Wallis testi
(ikiden fazla grup arasindaki karsilastirma) kullanildi.
Kantitatif degigkenler igin degerler ortalama + standart
sapma olarak verildi. ‘p’ de@eri 0,05’in altindaki degerler
istatiksel olarak anlamli kabul edildi. Hastalarin sagkalim
hizlar Kaplan-Meier sagkalim analizi kullanilarak verildi.

Bulgular

Calismamizda incelenen KHDAK'li 80 hastanin 9u
(%11.3) kadin ve 717 (%88.8) erkekti. Hastalarin
ortalama vyaslari 63.46+9.19 (37-47) olup, hastalar
ortalama 34.3118.2 (1-70) ay sire ile takip edildi.
Hastalarin 49'u (%61.2) halen yagsamakta iken, 31 hasta
(%38.5) 34.3£18.2 aylik takip sulresi igerisinde
kaybedildi. Hastalarin 15'i (%18.84) operasyon oncesi
neoadjuvan kemoterapi (KT) almisti. Operasyon sonucu
incelenen materyallerde, 80 hastanin 36’'sinda (%45)
skuam6z hicreli  karsinom (SHK), 36'sinda (%45)
adenokarsinom, 6’sinda (%7.5) buyuk hucreli karsinom
ve 2'sinde (%%2.5) adenoskuamdz karsinom saptandi.
SHK tanisi alan 36 hastanin 6’s1 (%16.7) iyi diferansiye,
24’ (%66.7) orta derece diferansiye ve 6’si (%16.7) az
diferansiye idi (Sekil-1). Adenokarsinom tanisi alan 36
hastanin ise 21'i (%58.3) asiner, 9'u (%25) solid, 2’si
(%5.5) papiller, 2'si (%5.5) lepidik ve 1i (%2.7)
mikropapiller paternde idi. Olgularin klinik parametreleri
Tablo-1'de goésterilmistir.

Klinik parametreler kendi aralarinda degerlendirildiginde,
timorin histolojik tipi ile hastalarin patolojik T evreleri
arasinda istatiksel olarak anlamh farkliik izlendi
(p<0.05). Skuam6z hcreli karsinomlu hastalarin %330
erken T evresine (pT1l) sahipken, %16.7’si ileri T
evresindeydi (pT2b ve T3). Buna karsilik non-skuaméz
hicreli karsinomlu hastalarin (adenokarsinom ve buyuk
hicreli karsinom) ise %43’Unln erken T evresinde ve
%34.1’inin ileri T evresinde olduklari goérildi. Benzer
sekilde, timorin histolojik tipi ile hastalarin klinik evreleri
arasinda da istatiksel olarak anlamli fark saptandi
(p<0.05). Skuaméz hicreli timorler, non-skuamdéz
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hicreli timdrlere gore daha ylksek klinik TNM evresine
sahip idi (p<0.05). Ayrica hastalarin patolojik T evresi ile
tedavi sonrasi niiks/metastaz gelisimi arasinda da
istatiksel olarak anlaml pozitif iliski bulundu (p=0.05).
Buna goére ileri T evresindeki hastalarda, erken T
evresindeki hastalar ile karsilastirildiklarinda, tedavi
sonrasinda daha yuksek oranda niks/metastaz
goruldugl tespit edildi. Benzer sekilde Kklinik evresi
yiuksek olan hastalarda daha sik oranda metastaz
gelisimi oldugu goruldi (p<0.05).
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Sekil-1. a. Histopatolojik olarak genis eozinofilik sitoplazmal,
belirgin nikleolll iri hicrelerden olusan az diferansiye
bir skuamdz hicreli karsinom olgusu izleniyor
(hematoksilen&eozin, x400). b,c,d. Olgunun
immunhistokimyasal olarak CD68 antikoru ile farkl
timor alanlarinda izlenen skor 1 (b), skor 2 (c) ve skor
3 (d) TAM boyanma yogunlugu goriliyor (CD68,
x400).

Yapilan immunhistokimyasal c¢alisma sonucunda,
KHDAK tanisi almig 80 hastanin 28’inin (%35) timor
dokusunda 1+, 27’inin (%26.3) timodr dokusunda 2+ ve
31’inin (%38.8) timo6r dokusunda ise 3+ TAM yogdunlugu
izlendi (Sekil-1). Hastalarin TAM yogunlugu ile
klinikopatolojik parametreleri arasindaki iliski Tablo-2'de
gosterilmigti.  TAM  yogunlugu 1+ olan hastalarin
ortalama yasam Omru 39.7+17.4 ay iken, TAM
yogunlugu 2+ olan hastalarin 36.6£17.1 ay ve TAM
yogunlugu 3+ olan hastalarin ise 27.3t18.4 aydi.
Tumordeki TAM yogdunlugu arttikga, ortalama yasam
omrunin anlamli sekilde kisaldigi goérildi (p<0.05).
Benzer sekilde TAM ile patolojik T evresi (p<0.05), lenf
nodu metastazi (p<0.001) ve TNM Klinik evresi
(p<0.001) arasinda da istatistiksel olarak anlamh iligki
saptandi. Neoadjuvan KT alan 15 hastanin 4’Unde
(%26.7) 1+ TAM yogdunlugu, 4’Unde (%26.7) 2+ TAM
yogunlugu, 7 tanesinde (%46.6) ise 3+ TAM yogunlugu
saptanmis olup, istatistiksel olarak neoadjuvan KT ile
TAM yogunlugu arasinda anlamh iligki goérilmedi
(p>0.05).

Takip suresi icinde 6len 31 hastanin 7’sinde 1+, 9'unda
2+ ve 15 tanesinde de 3+ TAM yogunlugu saptanmis,
yasayan 49 hastanin ise 21’inde 1+, 12’sinde 2+ ve
16'sinda da 3+ TAM yogdunlugu gdérildi. Bu bulgularla

istatistiksel olarak olen/yasayan hastalar ile TAM
yodunlugu arasinda anlamh iliski gorulmis olup,
kanserden olen hastalardaki TAM sayisi, yasayan

hastalardaki TAM sayisina gore daha yiksek bulundu
(p>0.05). (Tablo-2).

Tablo-1.Kugik Hicreli Disi Akciger kanseri Tanisi Almis 80 Hastanin Klinik Parametreleri.

Klinik Parametre n (%)
Kadin 9 (%11.3)
Erkek 71 (%88.8)
. . Var 15 (%18.8)
Neoadjuvan kemoterapi
Yok 65 (%81.3)

Skuamoz hicreli karsinom
Adenokarsinom

36 (%45.0)
36 (%45.0)

Histolojik tip Biiyiik hiicreli karsinom 6 (%7.5)
Adenoskuamoz karsinom 2(2.5)
1 31 (%38.8)
Patolojik T evresi 2 37 (46.3)
3 12 (%15.0)
0 48 (%60.0)
Lenf nodu metastaz varhigi 1 21 (%26.3)
2 11 (%13.8)
Uzak organ Metastazi varligi Yok 78 (%97.9)
Var 2 (%2.5)
la 22 (%27.5)
1b 10 (%12.5)
- . 2a 20 (%25.0)
Klinikopatolojik evre
2b 12 (%15.0)
3a 14 (%17.5)
4 2 (%2.5)
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Tablo-2. Hastalarin Klinik Parametreleri ve Tiimoérdeki TAM Yogunlugu Arasindaki iligki.

TAM yogunlugu

1+ 2 3+ Toplam p
(n, %) (n, %) (n, %)
SHK 14 (%38.9) 8 (%22.2) 14 (%38.9) 36
) L AK 13 (%36.1) 11 (%30.6) 12 (%33.3) 36
Histolojik tip >0.05
BHK 1 (%16.7) 1 (%16.7) 4 (%66.7)
ASK 0() 1 (%50) 1 (%50) 2
T1 15 (%48.4) 10 (%32.3) 6 (%19.4) 31
Patolojik T evresi T2 10 (%27) 7 (%18.9) 20 (%54.1) 37 <0.05
T3 3 (%35) 4 (%26.3) 5 (%38.8) 12
Yok 26 (%54.2 14 (%29.2 8 (%16.7 48
Lenf nodu metastazi (N) 06 ) % ) (% ) <0.001
Var 2(%6.3) 7(%21.9) 23(%71.9) 32
1 20 (%62.5) 11 (%34.4) 1 (%3.1) 32
7 (%21.9 8 (%25 17 (%53.1 32
Klinik evre (TNM) (%621.9) (%625) (%653.1) <0.001
3 0() 2 (%14.3) 12 (%85.7) 14
4 1 (%50) 0() 1 (%50) 2
Vaskiiler invazyon Yok 16 (%41) 11 (%28.2) 12 (%30.8) 29 5005
varhgi Var 12 (%29.3) 10 (%24.4) 19 (9%46.3) 41 '
Tedavi sonrasi Yok 24 (%36.9) 19 (%29.2) 22 (%33.8) 65 ~0.05
Metastaz geligimi Var 4 (%26.7) 2 (%13.3) 9 (%60) 15 '
Tedavi sonrasi Yok 28 (%37.8) 17 (%23) 29 (%39.2) 74 005
Niiks geligimi Var 0() 4 (%66.7) 2 (%33.3) 6 '
Yasiyor 21(%42.9 12 (%24.5 16 (%32.6 49
Yasam durumu " §I¥_ 06 ) 6 ) 6 ) <0.05
Olmiis 7(%22.6) 9 (%29) 15 (%648.4) 31

TAM: Tumér iligkili makrofaj, SHK: Skuaméz hucreli karsinom, AK: Adenokarsinom, BHK: Biylk hicreli karsinom, ASK: Adenoskuamdz karsinom.

Tartisma

Akciger kanseri her iki cinsiyette de en sik 6lime sebep
olan kanser tipidir (1). Kuguk hicreli digi akciger
karsinomlari da, akciger kanserleri icerisinde en sik
gorilen (%85) tumérlerdir (2).

KHDAK’lerinin  tedavisi  cerrahi, radyoterapi ve
kemoterapi olup, hastalarin blylk oranda ileri evrede
tani almalarn sebebiyle sagkalimlari oldukga kisadir (1-
3). Son yillarda hastalarin  prognozlarini  ve
sagkalimlarini belirlemeye yonelik calismalar
yapilmaktadir. Bu arastirmalarin bazilari inflamasyon ile
kanser arasinda iliski oldugunu goéstermektedir (4-10).
inflamatuvar mikro gevrenin  timér gelisimi  ve
ilerlemesinde etkili oldugu bilinmektedir. inflamasyon
iligkili programin onkogenleri aktive ettigi ve bunun
sonucunda inflamatuvar durumun kansere yol actidi
dusunilmektedir (4-10). Bu yolda ise transkripsiyon
faktorleri, TGF-R gibi sitokinler ve kemokinler rol
almaktadir (4). Normalde timori infiltre eden immiin
hicrelerin buyuk kismini timéra infiltre eden lenfositler
(TIL) olusturur. Geri kalani ise timor iligkili makrofajlar
(TAM), dendritik hiicreler ve granilositlerden ibarettir.
TUmor mikro gevresindeki bu hiicrelerin bir kismi immun

aktivasyonu desteklerken, diger kismi inflamasyonu
baskilama yénunde caligirlar.
Makrofajlar kanda dolasan monositlerden kdken

almaktadir. TGF-B, monositlerin makrofaja diferansiye
olmalarinda etkilidir (4). Makrofajlar  heterojenik
davraniglar gosterip, iclerinde bulunduklari  mikro
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cevrelerine uyum saglamak igin  fenotiplerini
degistirebilirler (makrofaj polarizasyonu) ve bdylece
dokularda M1 ve M2 olmak Ulzere 2 farkli makrofaj tipine
diferansiye olabilirler (5). M1 makrofajlar, lipopolisakkarit
ve gama interferon (IFNy) gibi klasik aktivatorler ile
aktive olarak bakterisidal ve antijen-sunucu hicre olarak
gorev yapip, naif CD4+ T hucrelerinin Th1 efektor
hicreler ve Th17 hiicrelerine farklilagmasini diizenlerler.
Bunun aksine M2 makrofajlar ise alternatif yoldan IL-4,
IL-10, IL-13 tarafindan aktive olurlar ve CD4+ Th2
hiicreleri ve T-reg farklilagsmasini dlzenlerler. Boylece
M2 makrofajlar B hiicrelerinden antikor sentezlenmesini
etkinlestirirken, sitotoksik CD8+ T hicrelerini ise
baskilarlar. Bunun sonucunda ise mikro c¢evredeki
CD4+/CD8+ T lenfosit oraninda artmaya sebep olurlar
(5). Tumoér mikro gevresinde bulunan TAM'lar ise M2
fenotipinde makrofajlardir. Timérde TAM’larin artisini
saglayan, tumor hicrelerinden salgilanan colony-
stimulating factor-1 (CSF-1), chemocine ligand (CCL) 2-
3-4-5-8, vaskiler endotelyal blyime faktéri (VEGF),
makrofaj inflamatuvar protein-1 alfa (MIP-1a), makrofaj
migrasyon inhibitor faktér (MIF) gibi monosit
kemoatraktanlaridir. Tumoér mikro cevresinde bulunan
TAM’lardan  salgilanan ¢esitli  blylme faktorleri,
sitokinler, inflamatuvar mediyatérler ve proteolitik
enzimler, timor progresyonunda etkili olan
immiinsupresyon, metastaz, anjiyogenez ve
lenfanjiyogenezde oldukga etkilidir (4,5).
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TAM'lar anjiyogenez Uzerine etkisini, timdr kitlesindeki
disik oksijen basinci ya da hipoksi sonucu salinan
inflamatuvar molekdllerin etkisi ile ortama gelmeleri ve
VEGEF, fosforilaz ve Urokinaz plazminojen aktivator gibi
bircok anjiogenik faktérler salgilamasi ve bu molekiillerin
de endotel hicrelerinin ¢ogalmasini, migrasyonunu ve
yeni  damarlara  farklilasmasini saglamasi ile
gerceklestirir.  (5). Yine TAM’lardan salinan temel
fibroblast blylime faktori (bFGF), epidermal biyime
faktori (EGF), transforming blyume faktori (TGF o ve
3) de tumor hucrelerinde bliyimeyi tetikler ve endotelde
stimulasyona neden olarak timor vaskdilaritesini arttirir
5).

TAM'lar ayrica cesitli immunmodulatér sitokinler ve
blyime faktorleri salgilayarak, konagin timoére karsi
olan immin yanitini azaltirlar. Salgiladiklari bu maddeler
ile sitotoksik T hucreler gibi anti-timoérojenik hicrelerin
ortama gelmesini engeller, CCL17 ve CCL22 kemokin
salgisi ile de T-reg ve Th2 hicreler gibi immin yaniti
baskilayan hucrelerin ortama ulasmasina katkida
bulunurlar ve dider antijen sunan hicrelerde down-
regulasyona sebep olurlar. Lenfanjiyogenez (zerine
etkisini de, 6zellesmis endotel hiicrelerinden lenfatiklerin
olusmasini baglatan VEGF-C ve VEFG-D gibi biiyime
faktorlerini salgilayarak gerceklestirirler (5).

Literatirde yapilan c¢alismalarda, c¢esitli organ
tumorlerinde ylksek sayida TAM varliinin kétl prognoz
ve metastaz ile iligkili oldugu gdsterilmistir. Kolon
kanserinde TAM sayisinin artmasiyla timoérin evre ve
histolojik derecesinin arttigi goésterilmis olup karaciger
metastaz riskinin de yuksek oldugu bildirilmistir (9,10).

Ayrica epitelyal over karsinomlarinda da TAM
yogunlugunun histolojik derece ile iligkili oldugu
bulunmustur  (11).  Ozofagus  skuaméz  hiicreli
karsinomda (12), mesane kanserinde (13), malign

melanomda (14) TAM yogunlugunun ylksek oldugu
olgularda timér invazyonunun fazla oldugu bildirilmistir.
Zhang ve ark. (15,16) yaptigi bir galismada ise, ylksek
TAM sayisinin  mide, Urogenital ve bas-boyun
karsinomlarinda kotu prognoz ve yasam omri ile iligkili
oldugu bulunurken, kolorektal kanserli hastalarda ise iyi
prognoz ile iligkili oldugu gosterilmistir.

KHDAK'li hastalarda yapilan bircok calismada ise TAM
yogunlugunun k&t prognoz ile iligkili oldugu gosterilirken
bunun tersini séyleyen yayinlar da vardir. Zhang ve ark.
(15,16), akciger adenokarsinomlarinda TAM
yogunlugunun lenfanjiyogenezi arttirarak lenf nodu
metastazina yol actiklari ve bundan dolayi da kéti
prognoz ile iligkili  olabilecegini  vurgulamistir.
Calismamizda da benzer sekilde lenf nodu metastazi
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olan hastalarda TAM yogdunlugunun yuksek oldugu
saptanmistir. Arenberg ve ark. (17) KHDAK'li olgularda
yaptidi calismada, kanserden dlen hastalardaki TAM
sayisl, yasayan hastalar ile karsilastirildiginda anlamli
olarak yiksek bulunmustur. Benzer sekilde Chen ve ark.
(18) da yuksek TAM sayisi olan hastalardaki ortalama
yasam Omriunln, dusik TAM sayisi olan hastalardan
belirgin olarak kisa oldugunu g&stermiglerdir. Bizim
calismamizda da benzer olarak yiksek TAM sayisi olan
hastalarin, digik TAM sayisi olanlara gére ortalama
yasam sureleri kisa bulunmusgtur. Ayrica kanserden dlen
hastalardaki TAM sayisi da, yasayan hastalardaki TAM
sayisina gore belirgin olarak yiksek saptanmistir.

Ancak bu bulgularin aksine, da Costa Souza ve ark. (19)
ise opere olmus KHDAK’li olgulara ait dokular ile
yaptiklari calismada, hastalardaki 5 yilllk yasam
Omrinin yuksek makrofaj yogunlugu ile pozitif olarak
korele oldugunu géstermislerdir (19). Benzer olarak Kim
ve ark. (20) da retrospektif olarak yaptiklari ve 144
KHDAK'’li olguyu inceledikleri ¢calismalarinda timordeki
yuksek TAM sayisi olan hastalarin, disik TAM sayisina
sahip hastalardan anlamh olarak daha uzun
yasadiklarini bulmusglardir. Ote yandan literatiirdeki bazi
calismalarda ise, TAM ile hastalarin sagkalimi Gzerinde
herhangi bir iliski bulunmamistir (21,22).

TAM sayisinin prognoza etkisinin incelendigi olgularda
farkh sonug iligkileri gorilmesinin muhtemel sebepleri
TAM lokalizasyonu (timdér adasi ve timor stromasi) ve
M1 ve M2 makrofaj fenotiplerinin ayri ayri sayilmiyor
olmalari olabilir.

Sonug

Bu calismada, patolojik T evresi ve TNM evresi ylksek
olan timoérlerde TAM sayisinin daha yiksek oldugu ve
bu bulgunun da istatiksel olarak anlamli oldugunu
saptadik. Ayrica lenf nodu metastazi gorilen olgularda
da TAM sayisi belirgin olarak yiiksek saptandi. Bununla
birlikte dusuk TAM sayisi olan hastalarin ortalama
sagkalim suresinin de, yiksek TAM sayisi olan
hastalarin sagkalim slresinden uzun oldugu goéruldi.
Kanserden oOlen hastalardaki TAM sayisi da, yasayan
hastalardaki TAM sayisindan belirgin olarak yuksek
saptandi. Ote yandan tedavi sonrasi nilks veya metastaz
gelisimi ile timorG infiltre eden TAM sayisi arasinda
anlamh bir iliski saptanmadi. Bulgularimizi literatir
esliginde degerlendirdigimizde; kiguk hicreli digi
akciger karsinomlarinda timoérd infiltre eden TAM
sayisinin kétlu prognoz ve dusuk yasam omru ile iligkili
oldugunu soyleyebiliriz.
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Interventional radiology for hemorrhage due to tuberous sclerosis associated

angiolipoma rupture
Tuberoz skleroz ile iligkili anjiyolipoma rupturine bagli kanamada girisimsel radyoloji
Fuat Kizilay =~ Emir Akincioglu

Elmir Aliyev Adnan Simsir

Ege University Faculty of Medicine, Department of Urology, izmir, Turkey

Abstract

Renal angiomyolipomas are rare tumors that may be seen with tuberous sclerosis and cause massive retroperitoneal
hemorrhage. In this paper, we present a case with massive hemorrhage due to angiomyolipoma in the left kidney and
treated with selective arterial embolization by interventional radiology. Even in cases of massive bleeding, the
angiographic procedure can be successfully performed and thus the kidney can be spared.

Keywords: Angiography, angiomyolipoma, interventional radiology, tuberous sclerosis.

0z

Renal anjiyomyolipomlar, tiiberoz sklerozla birlikte gériilebilen, masif retroperitoneal kanamaya neden olabilen nadir
bir timérdir. Bu yazida, sol bébrekte anjivomyolipom nedeniyle masif hemorajisi olan ve girisimsel radyoloji
tarafindan selektif arter embolizasyonu ile tedavi edilen bir vakayi sunuyoruz. Masif kanama durumunda dahi

anjiyografik girisim bagariyla uygulanabilir ve béylece bébregin korunmasi saglanabilir.

Anahtar Sézciikler: Anjiyografi, anjiyomyolipom, girisimsel radyoloji, tiiberoz skleroz.

Introduction

Renal angiolipoma (RAML) is a rare tumor, it has a good
prognosis in most cases and its radiological and
histological features have been well characterized (1).
Large RAMLs can develop micro and macro aneurysms
that may be ruptured. This condition may be sudden and
painful and it is sometimes life threatening. In 10% of
cases massive retroperitoneal hemorrhage may lead to
hypovolemic shock and it is known as Wunderlich’s
syndrome (2). We present a case of RAML associated
with tuberous sclerosis (TS) and causing retroperitoneal
hemorrhage which was managed by angioembolization.

Case Report

A 28-year-old woman was admitted to our university
hospital emergency department in January 2016 due to
sudden, severe pain in the left lumber region.
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Patient had history of tuberosis sclerosis and she had no
admission previously to emergency services for any
reason. In physical examination, there was defense in
the left upper and lower quadrants of the abdomen.
Butterfly patterned facial angiofiboromas were seen in the
area of the face which are typical in TS.

Normal motor mental development was observed. Vital
signs were normal. Hematuria was not detected.
Hemoglobin and hematocrit values were detected 8.9
g/dL and 26.8% respectively in routine blood tests and
urea, creatinine, and blood electrolyte levels and
bleeding profile were found normal. In the whole body
computerized tomography both kidneys were observed
in vascular and fat rich view with multiple giant
angiomyolipomas and complicated hematoma was
detected in the left kidney upper pole. Mass lesion was
observed neighborhood to the left lower pole which is
considered to be a hypervascular angiomyolipoma
component. Widespread sclerotic lesions in the vertebral
bodies were also found. Axial CT scan shows
angiomyolipoma in both kidneys with characteristic fatty
components.

Vital signs proceeded stable at follow-up and
hemoglobin and hematocrit values fell to 7.4 g/dL and
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24.1%, respectively 48 hours after the patient's
emergency admission. The patient was transfused two
units of packed red blood cells. Hemoglobin value and
hematocrit value rose up to 8.9 g/dL and 28% level,
respectively.

The patient discharged from the emergency department
without any emergency intervention and with no
significant change in hemogram profile in the next 48
hours.

The next day the patient was admitted to our urology clinic
with angioembolization plan. The patient’s left upper pole
renal artery embolization procedure was performed by the
interventional radiology section (Figure-1).

Fig

CONTROL ANJIOGRAPHY

Figure-1. Left upper pole renal artery embolization procedure of
the patient.

After the procedure, patient was monitored in the
intensive care unit of our clinic. Hemogram values did
not decline in 72 hours follow-up period. Patient was
discharged to be followed up one month later and
afterwards yearly with magnetic resonance imaging.

Written informed consent was obtained from the patient
for publishing the individual medical records.

Discussion

RAML is a subset of perivascular epithelioid cell tumors
with epithelioid tumor differentiation (3). RAML can be
seen together with TS or pulmonary
lymphangioleiomyomatosis (LAM) and can also occur
sporadically without both. 80% of RAMLs are sporadic
and there is no relationship with any genetic syndromes.
However, it is thought that TS is found in about 10% of
RAML diagnosis (4).

Sporadic RAML is most commonly seen in middle-aged
women. The most serious complications are
retroperitoneal hemorrhage (Wunderlich syndrome),
hematuria and renal function disorder. Wunderlich
syndrome can occur classically during pregnancy and
hemorrhagic shock can be observed in 20% of patients
(4). Sporadic RAML does not usually have symptoms
and detected incidentally during renal imaging as a
single lesion.
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Unlike the sporadic RAML, multiple lesions in both
kidneys are seen in RAML associated with the TS (5).
Slow-growing sporadic RAML usually does not lead to
deterioration of renal function (6). In the differentiation of
patients with TS characteristic skin lesions in patients
with RAML and the presence of other symptoms of TS
should be considered such as benign tumors in multiple
organs. Only 10% of RAML patients are associated with
TS, but all patients should be evaluated for subclinical or
undiagnosed TS. Sporadic RAML, compared with RAML
associated with TS usually occurs in older age, being
single, rarely causes symptoms and hemorrhages and
grows more slowly (6). Active intervention is required
more often in TS associated RAML patients compared to
sporadic RAML patients.

Surgical treatment is suggested for patients with high
suspicion of malignancy with intramural necrosis and / or
calcification (7). Available interventions include nephron-
sparing surgery (NSS), selective renal artery
embolization, total nephrectomy and radiofrequency
ablation. Intervention may vary according to the patient.
NSS is an important option rather than total
nephrectomy in 7-10 cm sized tumors and patients with
multiple RAMLs (8). Selective renal artery embolization
or total nephrectomy may be a viable option for tumors

unsuitable for NSS due to tumor location, size,
hemorrhage or urinary fistula risk. Self-limiting
postembolization syndrome developed in 35.9% of

patients in a study with 524 patients with RAML
managed with transarterial embolization. Mortality has
not developed in this patient group depending on the
embolization. Tumor size reduction of 38.3% (mean 3.4
cm) was determined at average 39-month follow-up after
embolization. Unplanned embolization or surgery was
necessitated in 20.9% of patients during follow up
period. Re-operation etiology includes RAML
revascularization (30%), constant or increasing tumor
size (22.6%), refractory or recurrent symptoms (16.7%)
and the emergence of acute retroperitoneal hemorrhage
(14.3%) (9).

According to the European Association of Urology (EAU)
guidelines, active surveillance would be the most
appropriate approach for RAML [Grade of Evidence
(GE): 3].

Selective arterial embolization is recommended as first-
line therapy whether active monitoring will be
discontinued (GE: 3). If surgical treatment is preferred,
many patients can be managed by NSS, complete
nephrectomy is indicated in some patients (GE: 3).
Radiofrequency ablation can be used as another option.
Moreover the tumor volume can be reduced with mTOR
inhibitors (sirolimus and everolimus) and surgery may be
delayed with this treatment (10).
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sonucu meydana gelen yaralanmalarin

Mehmet Sunay Yavuz' ilknur Kahraman?

Oz

Elektrik akimi maruziyeti sonucu 6lumcul kazalarin sayisi hala yuksektir. Elektrik garpmalari en sik kaza sonucu
oldugu gorilmektedir. TCK'da tanimlanan “Yaralama Suglarinin Adli Tip Agisindan Degerlendiriimesi” kilavuzunda
elektrik yaralanmalari hususunda; giris ve/veya ¢ikis lezyonu bulunmasi, viicuttan elektrik akiminin gegtigini gosteren
klinik bulgularin varhidi veya saglik personeli tarafindan kardiyopulmoner resisitasyon uygulandigi durumlar
yasamsal tehlike olarak degerlendirilmistir. Calismamizda elektrik garpmasi sonucu saptanan bulgular egliginde
olusan lezyonlarin medikolegal agidan tartisilmasi amaclanmistir. On yasinda erkek olgunun tibbi belgelerinde
elektrik carpmasi giris lezyonu tespit edildigi halde tetkiklerinde herhangi bir patoloji saptanmadigi bildiriimistir. Bu
olgunun yaralanmasinin degerlendirmesi hususunda kilavuz dikkate alindiginda yasamsal tehlikeye neden oldugu
belirtiimesi gerekirken, bizim degerlendirmemiz; viicudu kat etmeyen, elektrik akimi temasi sonucu termal yanik ile
karakterize lezyon olusumuna neden olan yaralanmanin basit tibbi midahale ile giderilebilecek nitelikte oldugu
seklindedir. Elektrik garpmasi sonucu meydana gelen yaralanmalarin adli-tibbi dederlendirmesi i¢in daha objektif,
sinirlari daha genig ve belirgin él¢itlerin kilavuzda yer almasi gerektigi kanaatindeyiz.

Anahtar Sozciikler: Elektrik carpmasi, adli tip, adli-tibbi degerlendirme.

Abstract

The number of fatal accidents due to electrical current exposure are still high. Electrical shocks are mostly seen as an
accidental event. For electrical injuries in the guideline; presence of clinical signs indicating the presence of an entry
or exit lesion, electrical transmission of the body, or cardiopulmonary resuscitation performed by a health personnel
were considered as a life threatening condition. In our study, we aimed to discuss the lesions and other findings that
occured as a result of electrical shock in medicolegal context. A 10-year-old male patient was reported to have no
pathology in his examinations, even though an electrical lesion was detected. If the guideline is taken into account in
the assessment of this patient’s injury, it must be life threatening hazard. We evaluated that the injury led to the
formation of a lesion that was characterized with the thermal burn due to a contact with the electric current and that
this injury could be eliminated by simple medical intervention. We believe that more objective and clearer measures
with wider boundaries should be included in the guideline for the purpose of judicial-medical evaluation of injuries
resulting from electric shocks.

Keywords: Electric shock, forensic medicine, forensic medical evaluation.
Giris Elektrik carpmasi, elektrik kaynagi ile temas sonucu
akimin kisinin viicudunu gecerek yaralamasi veya 6limu
olarak tanimlanmaktadir (1). Yuksek voltajli elektrik
akimi, aritmi veya solunum kaslarinda paraliziye yol
acarak ani 6lime neden olabilecegi gibi, o6limle
sonuglanmayan olgularda agir yaniklar ve ¢oklu sistem
etkilenimi sonucu morbidite ve uzun dénemde sekellere
yol agar (1-6). Elektrik akiminin insan viicudu Uzerindeki
etkisi; akimin temas suresi ve yogunlugu, temas ettigi

Teknolojik ve endustriyel gelismelere paralel olarak
elektrik enerjisi guinlik yasantimizda yaygin ve artis gés-
teren kullanim alanina sahiptir (1-4). Bu yaygin kullanim-
daki artigla orantili olmasa da, elektrik akimi maruziyeti
sonucu deri lezyonlari, i¢ organ hasarlari gibi yaralan-
malarin ve élumcil kazalarin sayisi yuksektir (1-3).
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dokularin direnci ve vicutta izledigi yol gibi birgok
degiskene baglidir (1-5). Elektrik carpmalarinda orijin en
sik kaza nedenli olmakla birlikte literatirde intihar ve
cinayet olgularn da bildiriimektedir (1,2).



Oliimle sonuglanmayan elektrik carpmasina maruz kalan
olgularda meydana gelen zarar, cezai ve hukuki
yonlerden degerlendirmeye esas olacak sekilde ortaya
koyulmalidir. Cezai yénden travma sonucu meydana
gelen yaralanmanin agirlik derecesi, yaralanmaya neden
olan sahsa/kuruma verilecek cezayi belirleyen 6nemli
unsurlardan biridir. Tark Ceza Kanunu'nun ilgili
maddelerinde yaralama fiilinin kisi Uzerindeki etkisinin
yasamini tehlikeye sokan bir duruma neden olmasi
halinde, cezada artirim 6ngordlur (7).

TCK'da Tanimlanan Yaralama Suglarinin Adli Tip
Acisindan  Degerlendiriimesi  kilavuzunda  elektrik
yaralanmalari iki yerde kargimiza gikmaktadir. ilk olarak
giris velveya cikis lezyonu bulunmasi veya vicuttan
elektrik akiminin gectigini gosteren klinik bulgularin
varligi durumunda elektrik carpmasi yasami tehlikeye
sokan bir yaralanma olarak degerlendirilir. Ikinci olarak
vicuttan elektrik akiminin gectigine dair pozitif bulgularin
mevcut oldugu ve/veya saglik personeli tarafindan
kardiyopulmoner resisitasyon uygulandigi durumlar yine
yasamsal tehlike sinifina sokulur (8).

Calismamizda sundugumuz olgumuzda saptanan
bulgular ve vyapilan de@erlendirmede, kilavuzda
yasamsal tehlikeye giren yaralanma olmasina ragmen
gerekli gerekgelerle rapor sonucumuz yaralanmanin
basit tibbi midahale ile giderilebilecegi seklinde
olmustur. Meydana gelen yaralanma nedeniyle kesin
rapor dizenlenmesi amaciyla Anabilim Dalimiza
gOnderilen olgu, yasal vasisinden tibbi verilerinin
yayinlanabilecegine iligkin yazili onam belgesi alinarak,
elektrik garpmasi sonucu meydana gelen yaralanmalar

kilavuzdaki dlgutler egliginde medikolegal agidan
tartisildi.

Olgu Sunumu

10 vyasinda erkek olgu, hakkinda adli rapor

dizenlenmesi istemiyle babasiyla birlikte Anabilim
Dalimiza miracaat etmistir. Alinan anamnezde; tatil igin
gittikleri otel odasinda sag el 3. parmagini abajurun duy
kismina dokundurmak suretiyle elektrik akimina maruz
kaldigi, annesinin yardimiyla akimdan ayrildidi, biling
kayblr yasamadidi, olay vyerine ¢agrilan ambulansla
hastaneye gétirildigi  dgrenilmistir. Incelenen tibbi
belgelerde; elektrik garpmasi ifadesiyle acil servise
getirildigi, sag el Gglncl parmakta elektrik carpmasi girig
deligi tespit edildigi (Sekil-1), diger sistem muayene
bulgulari  ve tetkiklerinde herhangi bir patoloji
saptanmadidi, izleminde de herhangi bir sorun
gelismemesi Uzerine ayni gin taburcu edildiginin
belirtiimistir. Muayenemizde sag el lclncu parmaktaki
lezyonun iyilesmis oldugu gorildi ve olay sonrasi
gelisen herhangi bir tibbi sikayetinin olmadigi égrenildi.
Bu bulgular egliginde, kilavuzda her ne kadar elektrik
carpmasi giris lezyonu bulunmasi yasamsal tehlike
olarak belirtiimekte ise de, vicudu kat etmeyen, elektrik
akimi temasi sonucu termal yanik ile karakterize lezyon
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olusumuna neden olan yaralanmanin basit tibbi
mudahale ile giderilebilecek nitelikte oldugu seklinde
olmustur.

Sekil-1. Sag el uglincli parmak ucunda giris lezyonu.

Tartisma

Elektrik carpmalarinda asil hasar, akimin deriye giris ve
cikis bolgelerinden ziyade, akimin olusturdugu isi etkisi
sonucu vucutta izledigi yol Gzerinde yer alan i¢ organlar
ve kaslarda meydana gelen yaniklardir. Primer etki
olarak termal hasar sonucunda deride koagulasyon
nekrozu olusmakta, ikincil etkiyle disritmi veya apne gibi
hayati tehdit eden komplikasyonlar meydana gelmekte,
Uguncl olarak da sinir harabiyeti sonucu paralizi ve
vazospazm olusmakta, sinir gerilimine bagll kas
kontraksiyonlari sonucunda ligament yirtiklari, kiriklar ve
eklem cikiklart meydana gelmektedir (3).

Elektrigin yaralanma veya o6lume neden olmasi icin
akimin bir noktadan diger noktaya gegerken viicudu kat
etmesi yani elektrik devresinin tamamlanmasi gerekir (1-
4,9). Elektrik akimina en direngli dokulardan biri olan
deride maruz kalinan akimin yeterli amperde olmasi
durumunda daima lezyon izlenir ve yuvarlak, oval veya
uzunlamasina krater seklinde, tabani soluk veya koyu
kahve renkli olan bu lezyona “elektrik yani§i” ya da
“Joule yanigr” adi verilir (1,9). Bununla birlikte banyoda,
yizme havuzunda veya islak zemin Uzerinde gorilen
elektrik garpmalarinda, travma cok yuksek siddette olsa
bile, deride lezyon izlenmemektedir (1,2,9). Bunun
nedeni elektrik akiminin genis bir yuzeyden vicuda
girmesi ve derinin islak olmasi nedeni ile direncin disik
olmasidir (9).

insan viicudundan elektrik akimi gegmesi sonucunda
ventrikuler fibrilasyon, solunum ve kardiyak merkezlerin
felci, solunum kaslari spazmi ve termal yaniklar sonucu
6lim gorilmektedir (1,3-5). Elektrik garpmasi sonucu
akut doénemde mortalite siklikla kardiyak nedenli
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olmaktadir (1,3,4). Elektrik yaralanmalan kalbi iki yolla
etkiler; birinci yol elektrigin direkt miyokardiyal nekroza
neden olmasi, ikinci yol ise kardiyak aritmilere, siklikla
da ventrikller fibrilasyona neden olmasidir (1,3,7,8).
Elektrokardiyografide herhangi bir bulgu olmayacag: gibi
sinUs tasikardisi, nonspesifik ST-T degisiklikleri, kalp
bloklari, QT uzamasi, supraventrikiler-ventrikiler
aritmiler ve atriyal fibrilasyon gibi degisiklikler de
gorulebilmektedir (3). Elektrik yaralanmalarinda, elektrik
akimi boyunca derin dokularda da hasar olugstugundan,
Crush sendromuna benzer sekilde, CPK, CK-MB ve
LDH gibi cesitli laboratuvar belirtegleri ylikselmekte ve
bunlarla birlikte bagvuru anindaki l6kosit degerleri, yanik
oranlari, elektrik akiminin tarleri klinik gidis igin ipucu
verebilmektedir (7).

Elektrik carpmalari, basit bir yaralanmadan ciddi ¢oklu
organ yaralanmasina kadar genis yelpazede hayati
tehdit eden bir yaralanmadir (5).  Adli-tibbi
uygulamalarda elektrik akimi  maruziyeti sonucu
herhangi bir muayene ve laboratuvar bulgusu tespit
edilemeyen olgularda veya elektrik akimi maruziyeti
sonucu giris vel/veya cikis lezyonu ile birlikte ya da
lezyon olmasa dahi kardiyopulmoner resusitasyon
uygulanan, yapilan tetkiklerde anormallik saptanan,
elektrik temasi sonucu yanik gelisen olgular hakkinda
dizenlenecek raporlarda, travma sonrasi saptanan
bulgu ve tetkiklerin tibbi belgelere eksiksiz kayit edilmesi
halinde sorun yasanmamaktadir. Fakat elektrik akimi
maruziyeti sonucu viicudunda giris ve/veya ¢ikis lezyonu
saptanan ve bunun disinda gerek akut dénem ve
izlemindeki muayenelerinde, gerekse de tetkiklerinde

patoloji saptanmayan olgularin medikolegal
degerlendirmesinde cesitli zorluklar karsimiza
¢ctkmaktadir.

Kaynaklar

Elektrik ¢arpmasi sonucu, vicudunda sadece girig
lezyonu meydana gelen ve yapilan muayenelerinde,
izleminde, tetkiklerinde herhangi bir patoloji meydana
gelmeyen olgumuzda, kilavuzdaki olgitlere gore
degerlendirme yaptigimizda yaralanmanin yasamsal
tehlikeye neden oldugu seklinde rapor dizenlenecekti.
Fakat sadece termal vyanik ile karakterize giris
lezyonunun bulunmasini yasamsal tehlike icin yeterli
gbérmeyerek, bunun disinda herhangi bir patoloji
olusturmayan elektrik garpmasi sonucu meydana gelen
yaralanmanin basit tibbi midahale ile giderilebilecegi
seklinde kanaate vardik.

Elektrik garpmasi sonucu meydana gelen yaralanmalarin
degerlendirmesinde; sadece giris velveya cikis
lezyonlarinin bulunmasinin yasamsal tehlike sonucu igin
yeterli olmadigini, bagvuru aninda ve takiplerde
saptanan ST-T degisiklikleri, kalp bloklart,
supraventrikUler-ventrikuler aritmiler ve atriyal-ventrikller
fibrilasyon gibi EKG degisiklikleri ile 16kosit, CK, CK-MB,
LDH, AST-ALT, Ure, kreatinin gibi doku hasar takibinde
kullanilan laboratuvar bulgularinda anlaml yuksekligin
mevcut oldugu Olgutlerin kilavuzda yasamsal tehlike
kriterleri arasinda yer almasi gerektigini disunmekteyiz.

Elektrik carpmasina bagli yaralanmalar, morbidite ve
mortaliteye neden olmasi nedeniyle 6nemli bir halk
saghgr sorunudur. Ozellikle olgumuzda oldugu gibi,
cocuklarin yasam alanlarinda kontrolsiz elektrik
kaynaklarinin bulunmasi yaralanmalara sebep
olabilmektedir. Buna ydnelik koruyucu énlemlerin aileler

ve lgili kurumlar tarafindan hassasiyetle yerine
getiriimesi, ayrica ¢ocuklarin egitimlerinde elektrik
carpmasi ve benzer kazalara karsi farkindaligin

arttirlimasi gereklidir.
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idiyopatik mediastinal fibrozis
Idiopathic mediastinal fibrosis

Tevfik ilker Akcam
Ege Universitesi Tip Fakiiltesi, Gogiis Cerrahisi Ana Bilim Dali, izmir, Tirkiye

Onder Kavurmaci Ayse Gul Ergondl Kutsal Turhan

Oz

Halsizlik ve kilo kaybi sikayetleri ile tetkik edilen 66 yasindaki erkek hastanin gégus bilgisayarli tomografisinde,
anterior mediastende, 10 cm boyutlu kitlesel lezyon saptandi. Tanisal amacli operasyona alinan hastaya, sol
hemitorakstan videotorakoskopik biyopsi uygulandi. Histopatolojik inceleme sonucunda kesin bir taniya varilamamasi
Uzerine ayni iglem ikinci bir operasyon ile sag hemitoraksa yonelik uygulandi. Yine tani elde edilememesi Uzerine
hasta tekrar operasyona alinarak mediastinotomi uygulandi. Tim histopatolojik inceleme sonugclari ve klinik bulgulari
ile birlikte dederlendirilen olguda idiyopatik mediastinal fibrozis tanisina ulasildi. (MF) olgulari radyolojik olarak malign
mediasten timorleri ile benzerlik gbsterebilir ve ayirici tani yapilmasi biyiuk 6nem arz etmektedir.

Anahtar Sozciikler: Mediastinal fibrozis, mediastinal kitle.

Abstract

A 66-year-old male patient who presented with fatigue and weight loss was evaluated by computed tomography and
10 cm mass lesion on the anterior mediastinum was detected. Videothoracoscopy applied to left hemithorax and
multiple punch biopsies taken from mediastinal mass. Histopathologic examination of biopsy specimens showed no
definite conclusion so the same procedure was applied from the right hemithorax in a second aoperation. A definitive
diagnosis was not obtained, so the patient was operated for the third time and this time the mediastinotomy was
performed. All these results and the clinical status of the patient were considered and the diagnosis of idiopathic
mediastinal fibrosis (IMF) was diagnosed. Mediastinal fibrosis (MF) cases may be similar radiologically to malignant
mediastinal tumors. It is important to make a differential diagnosis.

Keywords: Mediastinal fibrosis, mediastinal mass.

Girig

Mediastinal fibrozis (MF) (sklerozan mediastinit)
mediastende fibr6z dokunun asiri proliferasyonuyla
karakterize nadir bir hastaliktir (1). Bilgisayarli
tomografi (BT) veya manyetik rezonans
goruntilemede tesadufi olarak saptanabildigi gibi,
mediastinal yapilara baskil olusturarak; dispne,
hemoptizi, vena kava superior sendromu (VCSS) ve
pulmoner hipertansiyon bulgulari ile de ortaya cikabilir
(2,3). Gerek radyolojik gerekse klinik 6zellikleri nedeni
ile malign mediastinal kitleleri taklit edebilir ve tani
zorluguna neden olabilir.

Calismamizda anterior mediastinal kitle sebebi ile tetkik
edilen, lenfoma-timoma oOn tanilari ile tanisal amagl
operasyona alinan ve ancak 3. operasyon ardindan
idiyopatik MF tanisi konulabilen hasta sunuldu.

Yazisma Adresi: Onder Kavurmaci
Ege Universitesi Tip Fakiiltesi, Gégiis Cerrahisi Anabilim Dall,
Izmir, Tarkiye

Makalenin Gelis Tarihi: 15.03.2017  Kabul Tarihi: 05.09.2017

Olgu Sunumu

66 yasinda erkek hasta, yaklasik 5 ay 6nce baslayan
halsizlik ve kilo kaybi sikayetleri ile basvurdu. Fizik
muayenesinde patolojik bulgu saptanmayan hasta
koroner arter hastaliyi ve benign prostat hipertrofisi
tanilari ile medikal tedavi almakta idi. 90 paket yili sigara
kullanim éykusu olan hastanin anne ve babasinda kolon
malignitesi  6yklsu mevcuttu. Rutin  biyokimyasal
incelemelerinde CRP: 7.4 mg/dL, sedimantasyon: 104
mm/saat, l0kosit: 5980 mm3, hemoglobin: 11.8 gr/dL ve
hematokrit: %35.9 olarak saptandi, diger degerler
normal sinirlarda idi. Hastanin toraks BT’sinde; 6n
mediastende, retrosternal alani dolduran ve yaklasik 10
cm’ye ulasan kitle lezyonu izlendigi, bilateral hiler
bbélgede >1cm multipl lenf bezlerinin gorildigd rapor
edildi  (Sekil-1). Transtorasik biyopsi igin uygun
bulunmayan hasta tanisal amagli operasyona alindi. Sol
hemitorakstan yapilan videotorakoskopik eksploras-
yonla, mediastinal alanda saptanan timéral dokudan
multipl punch biyopsiler alindi. Histopatolojik inceleme
sonucu "kronik non-spesifik fibroz plorit" olarak bildirilen
hasta, 2. kez operasyona alindi. Bu kez sag
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hemitorakstan ayni proseduir uygulanarak érnekler alindi
ve peroperatif material yeterliligini degerlendirme amaci
ile frozen incelemeye génderildi. Sonucun “lenfoid bir
malignite lehine” olarak bildiriimesi Uzerine kesin tip
tayini icin bir miktar daha ©6rnek alinarak islem
sonlandirildi. Parafin inceleme sonucunun "malignite
bulgusu izlenmedi" olarak bildirilmesi UGzerine hasta 3.
kez operasyona alindi. Bu kez anterior mediastinotomi
uygulandi ve alinan érneklerin frozen section inceleme
sonucu “MF veya biyuk hucreli lenfoma” olarak bildirildi.
Parafin inceleme sonucunda bulgularin IMF ile uyumlu
oldugu rapor edildi.

Hastadan tibbi verilerinin yayinlanabilecegine
yazili onam belgesi alindi.

iliskin

Sekil-1.Hastanin toraks BT’sinde; 6n mediastende, retrosternal
alani dolduran ve yaklasik 10 cm’ye ulasan sinirlari
belirsiz kitlesel lezyon izlenmektedir.

Tartisma
Mediastinal fibrozis olgularinin  blylk bir kismini,
herhangi bir etkenin bulunamadigi, IMF hastalari

olustursa da; hastaligin enfeksiydéz ve non-enfeksiy6z
inflamatuvar hastaliklar ile iligkisi ortaya konmustur (1).
Kuzey Amerika’da endemik bodlgelerde, MF’nin
histoplasma capsulatum enfeksiyonuna sekonder
gelisen hipersensitivite ile iligkili oldugu gdsterilmistir
(4). Literatir incelendiginde diger enfeksiy6z nedenler
arasinda tuberkllozun énemli bir role sahip oldugu,
aspergilloz, nokardiyoz ve atipik  mikobakteri
enfeksiyonlarinin da MF’ye gelisimine neden olabildigi
gorulmektedir (3-5). Hu ve ark. (5) 20 olguluk serisinde,
MF’li hastalarin 12’sinde (%60) tlberkiloz o6ykisu
oldugu bildirilmistir. MF ile iligkili oldugu saptanilan
non-enfeksiydz durumlar arasinda Behget hastalgi,
sarkoidoz, travma, lenfoma ve metiserjid kullanimi
sayilabilir (3,4). Luis ve ark. (6) bildirdigi 6 olguluk IMF
serisinde hastalarinin  3’Unde 1gG4 iligski hastalik
bulgularinin oldugu bildiriimistir. Rossi ve ark. (4)
tarafindan 84 IMF olgusunun incelendidi bir calismada
ise, hastalarin 27'sinde (%32) idiyopatik otoimmin
veya fibro-inflamatuvar bozukluklarin, [6zellikle kiglk
damar vaskdliti, anti nétrofil sitoplazmik antikor (ANCA)
iligkili vaskulit, Behget hastaligi, retroperitoneal fibroz
ve 1IgG4 ile iligkili hastalik] IMF'ye eslik ettigi
bildirilmistir.

MF’'de semptomlarin ¢odu mediastinal yapilara basi
sonucunda gelismektedir. Buna ragmen, tamamen

120

asemptomatik  olup,
sirasinda rastlantisal

radyolojik  degerlendirmeler
olarak saptanan hastalar da
bildiriimigtir (2,3). Hava yolu basisi ve pulmoner
damarlarin erozyonu sonucu, Oksurikten obstriktif
pndmoniye ve hatta hemoptiziye kadar degisen
bulgular saptanabilir (3,4). Gastrointestinal trakta basi
sonras! odinofaji-disfaji, blylk damarlara basi sonucu
pulmoner hipertansiyon ve VCSS gelisebilir. Laringeal
sinir basisi  sonucu disfoni gelisen olgular da
bildirilmistir (3,4). Cin’de 2016 yilinda yayinlanan 20
olguluk seride en sik rastlanan 2 bulgunun dispne
(%90) ve okstirik (%85) oldugu bildirilmisken, 6 olguluk
baska bir seride ise en sik bulgu 6ksurik olarak tarif
edilmistir (5,6).

Akciger grafisinin taniya katkisi simirhdir.  Ozellikle
subkarinal ve sa§ paratrakeal alanda mediastinal
genisleme saptanabildigi gibi basi bulgularina sekonder
degisiklikler de (atelektazi, pnémonik konsolidasyon)
izlenebilir (2). MF'nin klasik BT bulgusu, “mediastinal
yag dokusunu invaze eden ve yumusak doku
dansitesinde izlenen kitlesel bir lezyon” olarak tarif
edilmektedir (2). Sherrick ve ark. (7) BT bulgularini
degerlendirdikleri bir galismada ise, MF’'nin 2 farkli
gorunti  sergileyebilecegi  belirtilmigtir. ~ Olgularin
%82'sinde lezyonun lokal bir yumusak doku kitlesi
olarak izlendigi ve bu olgularin %63'Unde kitlenin
kalsifikasyon gosterdigi saptanmistir.  Lezyonlarin
genellikle sad paratrakeal, subkarinal veya hiler
bdélgede bulundugu ve bu gorinimin Ozellikle
histoplazmoz hastalarinda ortaya ¢iktigi ortaya
konmustur. Ikinci hasta grubunda ise lezyonun
mediastinal  bdlmeleri  diffiz  olarak etkiledigi,
kalsifikasyon gostermedigi, bir kitle olarak ortaya ¢iktigi
ve bu olgularda etiyolojik bir etkenin de saptanamadigi
bildirilmigtir.

MF'nin tedavisinde farkl yaklagimlar yer almaktadir.
MF  etiyolojisi belirlenebilen vakalarda (6rnegin
tuberkiloz veya histoplasmozisli olgularda) etkene
ybnelik tedavi duzenlenebilmektedir. Histoplazmozisli
olgularda sistemik antifungal ve kortikosteroid kullanimi
ile semptomlarda iyilesme saglanan olgular bildirilmigtir
(2). Blair ve ark. (1) tarafindan yayinlanan bir
calismada ise, IMF'li hastalarda B lenfositler
hedeflenerek rutiximab tedavisi kullanilmig, lezyonlarda
PET-BT ile de gosterilebilen regresyon saglandigi
saptanmistir. MF'ye sekonder gelisen basi bulgularinin
giderilmesinde, intravaskiler ve endobronsial stent
uygulamalari ile basarih olunan vakalar bulunmakla
birlikte, cerrahi rezeksiyon sonuglan tatmin edici
degildir (2-4).

Literatir egliginde olgumuz tekrar
hastamizda halsizlik, kilo kaybi gibi
semptomlarin  bulundugu ancak mediastinal basi
bulgusunun  olmadigr  gortlmektedir.  Olgumuzda
sekonder MF tanisina isaret edebilecek ek bir hastalik

incelendiginde
non-spesifik
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Oykusu de bulunmamaktadir. Yodun sigara kullanimi
tarifleyen ve soy geg¢misinde kanser Oykusu bulunan
hastada; malignite ekartasyonu amaci ile 3 operasyon
uygulanmak zorunda kalinmistir. IMF radyolojik olarak
mediastinal kitle bulgularini taklit edebilir hatta malign bir
lezyon gibi basi bulgulari da olusturabilir. Bu hastalarda

malignite ekartasyonunun yapilabilmesi amaciyla cerrahi
tanida 1srarci olmanin dogru oldugu kanaatindeyiz.
Mediastinal lezyona odaklanmak yerine hastanin
sistemik olarak degerlendiriimesi ve MF tanisinin akilda
bulundurulmasi tani koymada yardimci olacaktir.
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Anterior segment and corneal biomechanics of achondroplasia patients
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Abstract

Herein the anterior segment findings with Pentacam and corneal biomechanics with Ocular Response Analyser of 4
genetically proven cases of achondroplasia are reported. Four patients with heterozygous gain of function p.G380R
mutation in fibroblast growth factor receptor 3 (FGFR3) gene were evaluated. Central corneal thickness was higher
than normal in both eyes of one patient, and corneal hysteresis and corneal resistance factor was lower in three eyes
of two patients with accompanying high intraocular pressure readings. As a result, the affection of FGFR3 in
achondroplasia patients might cause changes in central corneal thickness, corneal hysteresis and corneal resistance
factor.

Keywords: Achondroplasia, fibroblast growth factor receptor 3, genetics, Ocular Response Analyser, pentacam.

Oz

Genetik olarak tani konmus 4 akondroplazi olgusunun Pentacam ile elde edilmis én segment bulgulari ve Ocular
Response Analyser ile elde edilmis kornea biyomekanik 6zellikleri sunulmustur. Fibroblast growth factor receptor 3
(FGFR3) geninde p.G380R heterozigot fonksiyon kazanimi mutasyonu saptanan 4 olgu c¢alismaya dabhil edildi.
Merkezi kornea kalinligi bir hastanin iki gbziinde normal degerlerden yiiksek, korneal histerezis ve korneal rezistans
faktérii iki hastanin (¢ géziinde eglik eden yiiksek goézigi dederleri ile normal degerlerden diislik bulundu. Sonug
olarak, FGFR3 etkilenmesinin akondroplazi hastalarinda merkezi kornea kalinli§i, korneal histerezis ve korneal
rezistans faktérii degerlerinde degigikliklere yol agabilecegi 6ngdriildii.

Anahtar Sézciikler. Akondroplazi, fibroblast growth factor receptor 3, genetik, Ocular Response Analyser,
pentacam.

Introduction Reported ophthalmic features associated with
achondroplasia include keratoconus, simple
microphthalmos, Crouzon syndrome, telecanthus,
exotropia, inferior obligue overaction, angle anomalies,
Duane retraction syndrome, cone-rod dystrophy, and
chorioretinal coloboma (3).

Achondroplasia is an autosomal dominant genetic
disorder that affects the skeletal system (1). It is the
most common hereditary disorder that causes
dwarphism with a prevalence of 1/15.000 to 1/40.000
(1). Increased signal transduction from a mutated
fibroblast growth factor Receptor 3 (FGFR3) causes an ~ Pentacam rotating ~ Scheimpflug  camera  (Oculus
abnormality of cartilage formation (1). More than 97% of ~ Optikgerdte GmbH, Wetzlar, Germany) promises

the patients have heterozygous gain of function quantitative information and qualitative imaging of the
p.G380R mutation in FGFR3 gene (2). anterior and posterior surfaces of the cornea and

anterior chamber parameters such as anterior chamber
depth (ACD) and anterior chamber volume (4).

Hysteresis is a measurement of viscous properties,

Corresponding Author: Melis Palamar whereas the corneal resistance factor (CRF) is
Ege University Faculty of Medicine, Department of

Ophtalmology, Izmir, Turkey dominated by elastic properties of cornea and is an
Received: 03.04.2017 Accepted: 08.05.2017 overall indicator of the corneal resistance. It has been
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shown that corneal hysteresis (CH) and CRF measured by
Ocular Response Analyzer (ORA) are correlated with
central corneal thickness (CCT) (5). These results suggest
CH and CRF are closely related, but they do not represent
the same physical/lbiomechanical properties. ORA
(Reichert, Inc, Depew, NY) has been developed to
measure the intraocular pressure (IOP) and CH and CRF.

Herein we report the ophthalmologic examination,
Pentacam parameters and corneal biomechanics of 4
genetically proven cases of achondroplasia. To the best of
our knowledge this is the first report on the corneal
biomechanics of achondroplasia patients.

Case Report

Besides full ocular examination measurements with
Pentacam and ORA were performed. Pentacam
measurements were obtained under standard dim light
conditions. The technique of Pentacam analysis has been
described previously (4). This imaging provides
measurements of ACD, anterior chamber volume, anterior
chamber angle width, CCT, pupil size, and keratometry.

For ORA measurements, the patients were asked to fixate
at the target in the instrument and a noncontact probe
scanned the central area of the eye and released an air puff
and then sent a signal to the ORA (5). ORA calculated and
then displayed the CH, CRF, and IOP both as corneal

Table-1. Pentacam and ORA Measurements of the Patients.

compensated (IOPcc) and as Goldmann correlated (IOPg)
on the computer screen attached to the ORA.

Investigation of Gly380Arg mutation of FGFR3 gene was
performed by sequencing. Genomic DNA was isolated from
peripheral blood cells by standard techniques. To amplify
the genomic region covering the mutation in the FGFR3
gene F: 5- AGG AGC TGG TGG AGG CTG A -3' and R:
5- GAG ATC TTG TGC ACG GTG G -3' primers were
used. PCR products were sequenced by the dye
termination method using a DNA sequencing kit (Perkin-
Elmer, Foster California, USA) and analyzed using The ABI
Prism 3100 sequence analyzer (Applied Biosystems,
Foster, California, USA).

Visual acuity of all patients were 20/20 without any
refractive corrections in both eyes. Anterior and posterior
segment evaluation of the patients were within normal limits
in both eyes. No topographic anomaly such as keratoconus
or keratoglobus was detected in any of the patients.
Pentacam and ORA evaluation of the cases are seen in
Table-1. None of the patients had any abnormality of the
posterior segment or the optic nerves including
glaucomatous findings.

All patients were found to have heterozygous gain of
function p.G380R mutation in FGFR3 gene.

Written informed consent was obtained from the patients for
publishing the individual medical records.

paients | Age | Gender | RCCT | Lcorq | RACD | LACD | RAC nE(DK)
DS 13 M 616 623 2.98 3.00 42.55 42.20
OE 9 F 599 592 3.02 3.01 44.55 44.85
TO 17 M 565 576 3.02 3.05 42.55 42.85
YY 3 M 583 570 2.85 2.98 42.60 42.70
R-CH L-CH R-CRF L-CRF R-10Pcc L-IOPcc R-IOPg L-IOPg
(mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg)
DS 12.7 11.6 13.4 11.9 16.5 16.3 18.9 17.3
OE 9.5 8.4 155 11.7 33.7 26.8 35.0 25.5
TO 11.9 11.8 11.3 10.8 13.3 12.0 14.3 12.6
YY 12.2 10.5 12.0 12.4 14.5 21.2 15.9 21.7

CCT: Central corneal thickness; ACD: Anterior chamber depth; Kmean: Mean keratometry; CH: Corneal hysteresis; CRF: Corneal
resistance factor; IOPcc: Cornea compensated intraocular pressure; IOPg: Goldmann correlated intraocular pressure; IOP G: Goldmann

applanation tonometry.

Discussion

As demonstrated in transgenic mice models FGF-3 plays
a role in corneal development and epithelial
differentiation (6). Immunoreactive FGRF3 was found
throughout the cornea, and intense positivity was seen in
the corneal epithelium, endothelium, Descemet’s
membrane, and fibroblasts of the substantia propria (7).
FGFR3 is upregulated in skin wounds and in migrating
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neural crest cells during development (8). Therefore,
FGF-3 and FGFR3 might participate in corneal healing
and cell migration. Hence, their maldistribution in corneal
tissue might cause unexpected changes on
ophthalmological practice. As increased signal
transduction from a mutated FGFR3 causes an
abnormality of cartilage formation in achondroplasia, the
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same mutation might lead to abnormality in corneal
parameters such as CCT, CH and CRF.

The Pentacam Scheimpflug is a relatively new, non-
contact optical system, specifically designed to image
the anterior segment of the eye. It is an easy-to-use
anterior segment analyser, and its high reliability and
repeatability, have been documented (9).

ORA is a new non-contact tonometer developed by
Reichert, that measures IOP and new metrics, CH and
CRF. It uses a metered collimated air pulse to applanate
the cornea and an infrared electro-optical system to
record inward and outward applanation events. The air
pulse deforms the cornea through an initial applanation
event, then beyond into concavity, and gradually
subsides, allowing the cornea to rebound through a
second applanation. This dynamic assessment of
corneal biomechanical properties provides metrics of
both the cornea’s viscous and elastic qualities as CH
and CRF, respectively (5). Many studies showed that
ORA values - especially CH — vary, some subjects with
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YAZIM KURALLARI

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin yayin organi
olup, U¢ ayda bir yayimlanir ve dort sayi ile bir cilt tamamlanir.
Dergi; tim tip alanlanyla ilgili nitelikli klinik ve deneysel
arastirmalari, olgu sunumlarini ve editére mektuplari yayimlar.

Dergide yayimlanmak uzere goénderilen yazilarin daha once
bagska bir yerde yayimlanmamis veya yayimlanmak Uzere
g6nderilmemis olmasi gerekir. Daha 6nce kongrelerde sunulmus
calismalar, bu durum belirtiimek kosuluyla kabul edilir. Makale,
yazar(lar)in daha énce yayimlanmis bir yazisindaki konularin bir
kismini iceriyorsa bu durum belirtiimeli ve yeni yazi ile birlikte
onceki makalenin  bir kopyasi da Yayin Burosu'na
gonderilmelidir.

Dergiye gonderilen tim yazilar iThenticate programi ile taranir.
Editér ya da Yayin Kurulu Uyesi, yayin kosullarina uymayan
yazilari yayinlamamak, dizeltmek Uzere vyazar(lar)a geri
géndermek, bigimce diizenlemek veya reddetmek yetkisine
sahiptir. Editér ya da Yayin Kurulu Uyesi, uygun gérdiigii yaziyi
incelenmek Uzere danigman(lar)a gonderir. Hakemlik sireci gift
kor olarak yuratilmektedir. Gerekli oldugu durumlarda,
yazar(lar)dan diizeltme istenebilir. Yazardan dizeltme istenmesi,
yazinin yayimlanacagl anlamina gelmez. Bu dizeltmelerin en
ge¢ 21 gun iginde tamamlanip dergiye gonderilmesi gereklidir.
Aksi halde yeni basvuru olarak degerlendirilir. Sorumlu yazara
yazinin kabul veya reddedildigine dair bilgi verilir.

Dergide yayimlanan vyazilarin etik, bilimsel ve hukuki
sorumlulugu yazar(lar)a ait olup Editér ve Yayin Kurulu Gyelerinin
gOruglerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yaz
materyali yazar(lar)a geri verilmez. Dergide yayimlanan yazilar
icin telif hakki O6denmez. Bir adet dergi, sorumlu yazara
gonderilir.

Agik Erigim ve Makale isleme Ucreti

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. Dergi
basimindan hemen sonra, makalelerin tam metinlerine Ucretsiz
ulagilabilir.

Yazarlardan makale yayimi igin herhangi bir tcret talep edilmez.

Okuyucular makaleleri, olgu sunumlarini ve derlemeleri
akademik/ egitsel kullanim amagl olarak Ucretsiz indirebilirler.
Dergi herkese her an Ucretsizdir. Bunu saglayabilmek igin dergi
Ege Universitesinin mali kaynaklarindan, editérlerin  ve
hakemlerin siiregelen gonulli gabalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla
Paylas 4.0 Uluslararasi (CC BY-NC-SA 4.0) lisansina uygun bir
sekilde paylagilmasina izin verir. Buna gére yazarlar ve okurlar;
uygun bicimde atif vermek, materyali ticari amagclarla
kullanmamak ve adapte ettiklerini ayni lisansla paylasmak
kosullarina uymalari halinde eserleri kopyalayabilir, gogaltabilir
ve materyalden adapte edebilirler.

Dergide yayimlanmak (izere gonderilen yazilarin daha o6nce
baska bir yerde yayimlanmamis veya yayimlanmak Uzere
gonderilmemis olmasi gerekir. Daha 6nce kongrelerde sunulmus
calismalar, bu durum belirtiimek kosuluyla kabul edilir. Makale,
yazar(lar)in daha énce yayimladigi bir yazisindaki konularin bir
kismini igeriyorsa bu durum belirtiimeli ve yeni yazi ile birlikte
O6nceki makalenin  bir kopyasi da Yayin Burosu'na
g6nderilmelidir.

Dergiye gonderilen tim yazilar iThenticate programi ile taranir.
Editér ya da Yayin Kurulu Uyesi, yayin kosullarina uymayan
yazilari yayinlamamak, dizeltmek Uzere vyazar(lar)a geri
g6ndermek, bicimce dizenlemek veya reddetmek vyetkisine
sahiptir. Editér ya da Yayin Kurulu Uyesi, uygun gérdiigi yaziyi
incelenmek Uzere danigsman(lar)a gonderir. Gerekli oldugu
durumlarda, vyazar(lar)Jdan dizeltme istenebilir. Yazardan
dlzeltme istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu
dizeltmelerin en ge¢ 21 gin icinde tamamlanip dergiye
g6nderilmesi gereklidir. Aksi halde yeni bagvuru olarak
degerlendirilir. Sorumlu yazara yazinin kabul veya reddedildigine
dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki
sorumlulugu yazar(lar)a ait olup Editér ve Yayin Kurulu Gyelerinin
gorislerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yazi
materyali yazarlara geri veriimez. Dergide yayimlanan yazilar
icin telif hakki 6denmez. Bir adet dergi, sorumlu yazara
gonderilir.

Derginin Yazi Dili

Derginin yazi dili Tiirkge ve ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce 6zetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Turkge kelimeler igin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler igin Tark Tip Terminolojisinden
(www.tipterimleri.com) yararlanilabilir.

Yazarlik Kriterleri

Makalenin yayimlanmasi uygun bulunduktan sonra, tim
yazarlardan “Yayin Hakki Devir Formu’nu imzalamalari istenir:
“Biz, asagida isimleri olan yazarlar, bu makalenin yazilmasi
yaninda, calismanin planlanmasi, yapilmasi ve verilerin analiz
edilmesi asamalarinda da aktif olarak rol aldigimizi ve bu
calisma ile ilgili her tirlii sorumlulugu kabul ettigimizi beyan
ederiz. Makalemiz gecerli bir calismadir. Hepimiz makalenin son
halini gbzden gecirdik ve yayinlanmasi icin uygun bulduk. Ne bu
makale ne de bu makaleye benzer icerikte baska bir calisma
hicbir yerde yayinlanmadi veya yayinlanmak (izere gbnderilmedi.
Gerekirse makale ile ilgili biitiin verileri editbrlere gbndermeyi de
garanti ediyoruz. Ege Tip Dergisinin bu makaleyi
degerlendirmesi ve yayinlamasi durumunda, makale ile ilgili tiim
telif haklarimizi Ege Tip Dergisi'ne devrettigimizi beyan ve kabul
ederiz. Yazarlar olarak, telif hakki ihlali nedeniyle dgtlinci
sahislarca istenecek hak talebi veya acgilacak davalarda Ege
Tip Dergisi Editér ve Yayin Kurulu tyelerinin higbir
sorumlulugunun olmadigini yazarlar olarak taahhtt ederiz.
Ayrica, makalede higbir su¢ unsuru veya kanuna aykiri ifade
bulunmadigini, arastirma yapilirken kanuna aykiri herhangi
bir malzeme ve yéntem kullaniimadigini, ¢alisma ile ilgili tim
yasal izinleri aldigimizi ve etik kurallara uygun hareket
ettigimizi taahhit ederiz.”

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editorleri Kurulu'nun
(International Committee of Medical Journal Editors)
“Biyomedikal Dergilere Gonderilen Makalelerin Uymasi Gereken
Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya
Hazirlanmasi (Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for Biomedical
Publication)” standartlarini kullanmayi kabul etmektedir. “Ege Tip
Dergisi Yazarlara Bilgi” icerigi, bu suriumden vyararlanarak
hazirlanmistir. Bu konudaki bilgiye www.icmje.org adresinden
ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun makaleleri
yayimlar. Makalelerin etik kurallara uygunlugu yazarlarin
sorumlulugundadir. Tim prospektif ¢alismalar igin, galismanin
yapildigi kurumdan Etik Kurul onayi alinmali ve yazinin iginde
belirtiimelidir. Olgu sunumlarinda; etik ve yasal kurallar geredi,
hastanin mahremiyetinin korunmasina &ézen gosterilmelidir.
Hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan
basilamadigindan, “Hastadan (ya da yasal vasisinden) tibbi
verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindi”
cumlesi, makale metninde yer almalidir.

Ege Tip Dergisi, deney hayvanlari ile yapilan galismalarda, genel
kabul goren ilgili etik kurallara uyulmasi zorunlulugunu hatirlatir.
Alinmig  Etik Kurul Onayi, makale ile birlikte sisteme
yuklenmelidir.

Yazar(lar), ticari baglanti veya galisma igin maddi destek veren
kurum varliginda; kullanilan ticari Grin, ilag, firma vb. ile nasil bir
iliskisi oldugunu sunum sayfasinda Editére bildirilmelidir. Boyle
bir durumun yoklugu da yine ayri bir sayfada belirtiimelidir.

YAZI TURLERI

Yazilar, elektronik ortamda www.egetipdergisi.com.tr adresine
gonderilir.


http://www.egetipdergisi.com.tr/

Orijinal makaleler, 3000 sézcik sayisini asmamal, “Oz (250
sbzcukten fazla olmamali), Giris, Gere¢ ve Ydntem, Bulgular,
Tartisma, Sonug, Kaynaklar” bolimlerinden olusmalidir.

Olgu Sunumu, “Oz, Girig, Olgu Sunumu, Tartisma, Kaynaklar’
seklinde dizenlenmelidir. En fazla 1000 sézciik ve 10 kaynak ile
sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.
Editére Mektup, yayimlanan metinlerle veya mesleki konularla
ilgili olarak 500 sbézcigu agsmayan ve bes kaynak ile bir tablo
veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide
yayinlanmis metinlerle iligkili mektuplara cevap hakki verilir.
Yayin Kurulu'nun daveti tzerine yazilanlar diginda derleme kabul
edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi icin asagidaki kurallara
uyulmalidir.

a) Yazi; iki satir aralikl olarak, Arial 10 punto ile yazilmalidir.

b) Sayfalar bashk sayfasindan baslamak uzere, sag Ust
késesinde numaralandiriimalidir.

c) Online makale sistemine yuklenen word dosyasinin baslik
sayfasinda (makalenin adini igeren baslik sayfasi), yazarlara ait
isim ve kurum bilgileri yer almamalidir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak (zere; Tiirkge ve ingilizce Baglk Sayfasi, Oz, Abstract,
Anahtar Sézclkler, Keywords, Giris, Gereg ve Yontem, Bulgular,
Tartisma, Sonug, Aciklamalar (varsa), Kaynaklar, Sekil Alt
Yazilari, Tablolar (basliklari ve acgiklamalariyla beraber), Ekler
(varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin
olmalidir.

icerigini tanimlar &zellikte

Ozetler

Tirkge (Oz) ve Ingilizce (Abstract) olarak yazilmal, Amag,
Gere¢ ve Yontem, Bulgular ve Sonug (Aim, Materials and
Methods, Results, Conclusion) olmak Uzere dort bélimden
olugmali, en fazla 250 sozcik icermelidir. Arastirmanin amaci,
yapilan islemler, gézlemsel ve analitik yontemler, temel bulgular
ve ana sonuglar belirtimelidir. Ozette kaynak kullanilmamalidir.
Olgu sunumlarinda bolimlere ayriimamali ve 200 sOzcigu
asmamalidir. Editére mektup icin 6zet gerekmemektedir.

Anahtar Sozciikler

Tirkge Oz ve Ingilizce Abstract béliimiiniin sonunda, Anahtar
Sozcikler ve Keywords bashgl altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings
(MeSH)’e uygun olarak yazilmis en fazla bes anahtar sézcik
olmalidir. Anahtar sodzcuklerin, Turkiye Bilim Terimleri’nden
(www.bilimterimleri.com) segilmesine 6zen gosterilmelidir.

Metin

Yazi metni, yazinin turine gbére yukanda tanimlanan
bélimlerden olugmalidir. Uygulanan istatistiksel yontem, Gereg
ve Yontem boéliminde belirtiimelidir.

Kaynaklar

Ege Tip Dergisi, Tirkge kaynaklardan yararlanmaya 6zel énem
verdigini belirtir ve yazarlarin bu konuda duyarli olmasini bekler.

Kaynaklar metinde yer aldiklari sirayla, cimle icinde atifta
bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde,
ya da clmle bitiminde noktadan 6nce parantez icinde Arabik
rakamlarla numaralandiriimaldir. Metinde, tablolarda ve sekil alt
yazilarinda kaynaklar, parantez iginde Arabik numaralarla
nitelendirilir. Dergi basliklari, Index Medicus’ta kullanilan tarza
uygun olarak kisaltilmalidir. Kisaltiimis yazar ve dergi adlarindan
sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan
kaynaklarda tim yazarlarin adi yazilmal, yedi veya daha fazla
olan kaynaklarda ise U¢ yazar adindan sonra et al. veya ve ark.
yaziimaldir. Kaynak gosterilen derginin sayi ve cilt numarasi
mutlaka yazilmahdir.

Kaynaklar, yazinin alindigi dilde ve asagidaki
gOruldugu sekilde duzenlenmelidir.

Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival
in COPD patients receiving long-term home oxygen therapy.
Respir Med 2006;100(3):385-92.

orneklerde

Ek sayr (Supplement)

Solca M. Acute pain management: Unmet needs and new
advances in pain management. Eur J Anaesthesiol
2002;19(Suppl 25):3-10.

Henliz yayinlanmamig online makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label
use of rituximab in a tertiary Queensland hospital. Intern Med J
doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski.
Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In:
Davson H (ed). The Eye. Vol. 3, 2" ed. New York: Academic
Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The
ANA acts in an advisory role. Am J Nurs [serial on the Internet]

izmir: Bilgehan

2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York:

Association of Cancer Online Resources [updated 16 May 2002;
cited 9 July 2002]. Available from: www.cancer-pain.org

Aciklamalar

Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve
kisiler bu bélimde belirtiimelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan
bilgiler igermemelidir. Metinde yer alma siralarina gore Arabik
sayllarla numaralandirilip tablonun Ustline kisa ve aciklayici bir
bashk yazimalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda acgiklanmalidir. Dipnotlarda sirasiyla su semboller
kullanilabilir: *, +, £, §, T

Sekiller

Sekil, resim, grafik ve fotograflarin timi “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik
500x400 piksel, 8 cm eninde ve 300 dpi ¢ozinurlikte) sisteme
eklenmelidir. Sekiller metin icinde kullanim siralarina gére Arabik
rakamla numaralandirimali  ve metinde parantez iginde
gOsterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere
karsilik gelen Arabik rakamlarla cift aralikli olarak yaziimalidir.
Seklin belirli bélimlerini isaret eden sembol, ok veya harfler
kullanildiginda bunlar alt yazida agiklanmalidir. Bagka yerde
yayinlanmig olan sekiller kullanildiginda, yazarin bu konuda izin
almis olmasi ve bunu belgelemesi gerekir.

Olgiimler ve Kisaltmalar

Tudm Olgiimler metrik sisteme (Uluslararasi Birimler Sistemi, Sl)
goére yaziimahdir. Ornek: mg/kg, pg/kg, mL, ml/kg, mL/kg/h,
mL/kg/min, L/min, mmHg, vb. Olgiimler ve istatistiksel veriler,
cumle baginda olmadiklari surece rakamla belirtiimelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kuglk sayilar
yazi ile yazilimaldir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez iginde
aciklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, po ve sc
seklinde yazilabilir.

llaglarin yaziminda jenerik isimleri kullaniimalidir.
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INSTRUCTIONS FOR AUTHORS

Ege Journal of Medicine is the official journal of Ege University
Faculty of Medicine with four issues published quarterly. Its
purpose is to publish high-quality original clinical and
experimental studies, case reports and letters to the editor.

The Journal will not consider manuscripts any that have been
published elsewhere, or manuscripts that are being considered
for another publication, or are in press. Studies previously
announced in the congresses are accepted if this condition is
stated. If any part of a manuscript by the same author(s)
contains any information that was previously published, a
reprint or a copy of the previous article should be submitted to
the Editorial Office with an explanation by the authors.

All new submissions to Ege Journal of Medicine are screened
using iThenticate plagiarism checker software. The Editor and
the member of the Editorial Board have right not to publish or
send back to author(s) to be amended, edit or reject the
manuscript. For further review, Editor or Editorial Board
members send the article to the referee(s). The review process
is double-blind. If necessary, author(s) may be invited to submit
a revised version of the manuscript. This invitation does not
imply that the manuscript will be accepted for publication.
Revised manuscripts must be sent to the Editorial Office within
21 days, otherwise they will be considered as a new application.
The corresponding author will be notified of the decision to
accept or reject the manuscript for publication.

Statements and suggestions published in manuscripts are the
authors’ responsibility and do not reflect the opinions of the
Editor and the Editorial Board members.

The manuscript will not be returned to the authors whether the
article is accepted or not. Copyright fee is not paid for the
articles published in the journal. A copy of the journal will be
sent to the corresponding author.

Open access statement and article submission charges

Ege Journal of Medicine provides open access for academic
publications. The journal provides free access to the full texts of
all articles immediately upon publication.

Copyright issues

Ege Journal of Medicine enables the sharing of articles
according to the Attribution-NonCommercial-Share Alike 4.0
International (CC BY-NC-SA 4.0) license. This means that the
authors and readers are free to copy and redistribute the
material in any medium or format and remix, transform, and
build upon the material as lons as they follow the licensing
terms which include giving appropriate credit, nor using the
material for commercial purposes and if remixing, transforming,
or building upon the material, they must distribute the
contributions from the journal under the same license as the
original

Language of the Journal

The official languages of the Journal are Turkish and English.
The manuscripts that are written in Turkish have abstracts in
English, which makes the abstracts available to a broader
audience.

Authorship Criteria

After accepted for publication, all the authors will be asked to
sign “Copyright Transfer Form” which states the following: “We,
all the authors certify that, we have all participated sufficiently in
the conception and design of this work and the analysis of data,
as well as the writing of the manuscript to take public
responsibility for it. We declare that the manuscript represents
valid work. We have all reviewed the final version of the
manuscript and approve it for publication. Neither this
manuscript nor one with substantially similar content under our
authorship has been published or being considered for

publication elsewhere. Furthermore, we declare that we will
produce the data upon which the manuscript is based for
examination by the Editor or Editorial Board members if
requested. In consideration of the action of Ege Journal of
Medicine in reviewing and editing this submission (manuscript,
tables and figures) all copyright ownership is hereby
transferred, assigned or otherwise conveyed to Ege Jounal of
Medicine, in the event that such work is published by Ege
Journal of Medicine. We also warrant that Editor, Associate
Editors and the Editorial Board members of Ege Journal of
Medicine will not be held liable against all copyright claims of
any third party or in lawsuits that may be filed in the future. We
acknowledge that the article contains no libellous or unlawful
statements, we did not use any unlawful method or material
during the research, we obtained all legal permissions
pertaining to the research, and we adhered to ethical principles
during the research.”

Ege Journal of Medicine has agreed to use the standards of the
International Committee of Medical Journal Editors. The
author(s) should meet the criteria for authorship according to
the "Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: Writing and Editing for Biomedical
Publication. It is available at www.icmje.org.

Ethical Responsibility

Ege Journal of Medicine publishes papers conforming ethical
and scientific standards. It is the authors' responsibility to
ensure compliance to ethical rules. For all prospective studies,
Ethics Committe approval should be obtained from the local
instution and it should be stated in the manuscript. In case
reports, according to ethical and legal rules, special attention is
required to protect patient’'s anonymity. Identifying information
and photographs cannot be printed unless disclosure is allowed
by a written consent of the patient (or his/her legal custodian).
Case reports should include a statement such as: “Written
informed consent was obtained from the patient (or from his/her
legal custodian) for publishing the individual medical records.”
Any experiments involving animals must include a statement in
the Materials and Methods section giving assurance that all
animals have received humane care in compliance with the
Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) and indicating approval by
the local institutional Ethics Committee.

Note also that for publishing purposes, the Journal requires
acknowledgement of any potential conflicts of interest. This
should involve acknowledgement of grants and other sources of
funds that support reported research and a declaration of any
relevant industrial links or affiliations that the authors may have.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via the journal’s
website: www.egetipdergisi.com.tr.

Original Articles should not exceed 3000 words and should be
arranged under the headings of Abstract (not more than 250
words), Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Case Reports should not exceed 1000 words and 10
references, and should be arranged as follows: Abstract,
Introduction, Case Report, Discussion and References. It may
be accompanied by one figure or one table.

Letter to the Editor should not exceed 500 words. Short relevant
comments on medical and scientific issues, particularly
controversies, having no more than five references and one
table or figure are encouraged. Where letters refer to an earlier
published paper, authors will be offered right of reply.

Reviews are not accepted unless written on the invitation of the
Publication Committee.
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PREPARATION OF MANUSCRIPTS

All articles submitted to the Journal must comply with the
following instructions:

a) Submissions should be doubled-spaced and typed in Arial 10
points.

b) All pages should be numbered consecutively in the top right-
hand corner, beginning with the title page.

¢) The title page should not include the names and institutions
of the authors.

d) The manuscript should be presented in the following order:
Title page, Abstract (English, Turkish), Keywords (English,
Turkish), Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements (if present),
References, Figure Legends, Tables (each table, complete with
title and foot-notes, on a separate page) and Appendices (if
present) presented each on a separate page.

Title

The title should be short, easy to understand and must define
the contents of the article.

Abstract

Abstract should be in both English and Turkish and should
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