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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Icme Sularindaki Mikro Element Diizeylerinin Addlesan
Vucut Kompozisyonlarina Etkisi

The Effect of Micro Element Levels in Drinking Water on Adolescent Body Composition

ihsan Cetin', Aydan Nazik?, Mahmut Tahir Nalbantcilar3, Kezban Tosun?

1Batman Universitesi, Saglik Yiiksekokuln, Beslenme ve Diyetetik Anabilim Dals; *Batman Bolge Hastanesi, Diyet Poliklinigi;

SMiihendislik Fakiiltesi, Jeoloji Miihendisligi, Batman, Tiirkiye

ABSTRACT

Aim: It has been proven that element content of drinking water
may cause weight gain or weight loss through reducing the total
energy intake or changes in metabolism. However, there is no re-
search investigating the association between levels of micro ele-
ment concentrations in drinking water and body composition of
children. Therefore, we aimed to examine the relationship between
micro elements levels in drinking water and body composition of
children.

Material and Method: The study population consisted of 60 par-
ticipants of three groups: 20 overweight, 20 obese, and 20 healthy
control children, aged between 13-18, and grouped according
body mass index (BMI) and percentile curves. Body composition
measurements were performed with the bioelectric impedance
device. Micro elements levels in drinking water including iron (Fe),
Cupper (Cu), cobalt (Co) and selenium (Se) were measured by us-
ing inductively coupled plasma mass spectrometry.

Results: Fe and Co levels in drinking water showed statistically
significant positive correlations with BMI, muscle mass values
of the children. On the other hand, Se content of drinking water
showed statistically significant negative correlations with body fat
mass and fat percentage in children.

Conclusion: High levels of Fe and Co, and low levels of Se in
drinking water may pose great risk to children with the age range
13-18 in terms of developing obesity. However, the relationship
between Fe, Co, and Se levels of drinking water and serum levels
of these elements in children remains unclear. Therefore, further
research is needed in order to lighten up the effect of micro ele-
ments in obesity development in children.

Key words: childhood obesity; body composition; micro-elements; iron; cobalt;
selenium

OZET

Amag: Icme suyu element iceridinin, toplam enerji alimini azalta-
rak ya da metabolizmada degisiklige neden olarak kilo alimina veya
kilo kaybina neden olabilecegi kanitlanmistir. Arastirma icme suyu

Thsan (Cetin, Batman Universitesi Saglik Yiiksckokulu Beslenme ve Diyetetik
Biliimii, Batman — Tiirkiye, Tel. 0505 301 18 99 Email. cetiniihsan@gmail.com
Gelis Taribi: 10.05.2016 o Kabul Taribi: 22.05.2017

mikro element dlizeyleri ile cocuklarin viicut element kompozis-
yonlan arasindaki iliskinin incelenmesi amaciyla yapildl.

Materyal ve Metot: Arastirmada 13-18 yas araliginda, viicut kiitle
indeksi (VKI) referans degderleri ve persentil edrilerine gére normal,
kilolu ve obez olarak 20’ser kisilik (i¢ gruba ayrilan 60 kizdan olus-
mustur. Cocuklarn viicut kompozisyonlari, biyoelektrik impedans
cihazi; icme suyundaki demir (Fe), bakir (Cu), kobalt (Co), selenyumu
(Se) icine alan mikro element dliizeyleri indliktif eslesmis plazma kiitle
spektrometre cihazi kullanilarak 8lcdld(i.

Bulgular: icme suyu Fe ve Co seviyeleri, cocuklara ait VK, kas
agirhgr degerleri ile istatistiksel olarak anlamli bulundu (p<0,05).
Icme suyu Se diizeyleri, viicut ya§ kiitlesi ve yad yiizdesi degerleri
ile istatistiksel olarak anlamli bulunmadi (p>0,05).

Sonug: Icme suyu Fe ve Co’in yiiksek diizeyleri ile Se elementi
dlsiik dizeylerinin adélesan cocuklarda obezite gelisimi acisindan
bliylik bir risk olusturabilir. Ancak, Fe, Co ve icme suyu Se dlizey-
leri ve cocuklarda bu elementlerin serum dlizeyleri arasindaki iligki
hala belirsizdir. Bu nedenle, cocuklarda obezite gelisimi agsindan
mikro elementlerin etkisini aydinlatmak icin daha fazla arastirmaya
ihtiya¢c duyulmaktadir.

Anahtar kelimeler: adélesan obezitesi; viicut kompozisyonu; mikro-element;
demir; kobalt; selenyum

Giris

Obetzite, viicut yag oraninin artmasina endokrin, meta-
bolik ve davranigsal degisikliklerin eglik ettigi kompleks,
multi-fakedriyel bir hastalikeir!. Diinya Saglik Orgiitit
ve diger uluslararast kuruluglar obezitenin global bir
epidemiye dénistiigiini, egiliminin 6zellikle ¢ocuklar
ve adolesanlarda tehdit edici seviyelere ulagtigina dikkat
cekmektedirler. Bununla beraber tilkemizde de ¢ocuk-
luk obezitesi, saglik politikalarinda ve sosyal sorumlu-
luk kampanyalarinda siklikla yer almaya baglamigtir®.
Koroner kalp hastaligs, hiperlipidemi, diyabet, solunum
hastaliklari, ortopedik hastaliklar obezite ile iligkili oldu-

gu disiinilen saglik sorunlarina drnek verilebilir®*.

Kafkas J Med Sci 2017; 7(2):91-96
doi: 10.5505/kjms.2017.13471
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Diinyada ve tilkemizde yayginlig: hizla artan ¢ocukluk
obezitesinin en biiyiik sebeplerinden birisi yiiksek ka-
lorili meniilerden olugan sagliksiz beslenme aligkanli-
gi1dir®. Bununla birlikte obezitenin ve viicut kiitle in-
deksinin (VKI) serum ferritin ve transferin diizeyleri
ile iligkili oldugu da ifade edilmistir®. Ayrica, obez bi-
reylerde hiicresel krom, selenyum, demir ve diger mi-
neral konsantrasyonlarinda anormalliklerin oldugunu
gosteren ¢aligmalarda bulunmaktadir’. Diger taraftan,
yapilan ¢aligmalarda agir1 kilolu ve obez bireylerde
normal viicut agirhgina sahip bireylere gore viicut iz
element diizeylerinde degisikligin meydana geldigi, bu
durumun ¢ocuklarda da ortaya ¢ikug: belirlenmigtir®’.
Dahasi, eser element eksikliginin obezite gelisiminde
rol oynayabilecegi bildirilmistir'®. Ayrica, bazi ¢aligma-
lar mikro elementlerin, viicut yag hacminde artmaya
sebep oldugunu ortaya ¢ikarmigtir'’.

I¢me suyunda bulunan elementler iyonik formda olduk-
lar1 ve gastrointestinal sistemden kolayca emilebildik-
leri i¢in, i¢me suyu element konsantrasyonunun insan
saghgint etkiledigi ifade edilmistir'?. Igme suyu mikro
element igerigi, tiirleri ve yogunluklar: yerytizii tabakala-
rinin kimyasal 6zelliklerine gore degiskenlik gostermek-
tedir'. Sanayi tesislerinin yaratmis oldugu kirliligin de
i¢me sularinin mikro element igerigi tizerine etkisi var-
dir'. Su mineral diizeyleri tizerine yapilan ¢aligmalarda,
suyun mineral igerigine, viicuda alinan elementlere ve
giinlik alinmasi gereken element miktarlarina odakla-
nilmigtir®. Ozellikle suyun, termogenezisi tetikledigi
ve sempatik sinir sistemi aracilig; ile giinlik enerji har-
canmasini artirdig tespit edilmistir. Dahast igme suyu
element iceriginin, toplam enerji alimini azaltarak ya
da metabolizmada degisiklige neden olarak kilo alimina
veya kilo kaybina neden olabilecegi one siiriilmiigtiir'.
Yapilan bir ¢aligmada, obezite ile iligkili parametreler ve
i¢me suyunda bulunan Al, Si, B ve Ni diizeyleri arasinda
pozitif korelasyon bulundugu ifade edilmistir'”.

Diger taraftan, icme sularinin kimyasal 6zellikleri tize-
rine yapilan caligmalarda genellikle suyun sertligine,
element kompozisyonu ile bireylerde kan basincinin ve
metabolik sendrom komponentlerinin iligkisi arastiril-
mugtir'?, Ancak literatiir bilgilerimize gore, igme suyu
element diizeylerinin yetiskinlerde yag dokusu tizerine
etkisi konusunda ¢ok sinirli sayida caligma bulunsa da,
18 yas alt1 cocuklara ait kilo, VKI ve viicut yag diizey-
lerine etkisini inceleyen herhangi bir ¢aligmaya rastlan-
mamigtir. Bu nedenle caligmada, Batman ili i¢me sula-
rinda 6lciilen klinik olarak 6nemli bazi mikro element
dizeyleri ile bu suyu titketen normal kilolu, kilolu ve

Kafkas J Med Sci 2017; 7(1):91-96

obez ¢ocuklarin viicut kompozisyonlar: arasindaki ilig-
kinin incelenmesi amaglanmugtir.

Materyal ve Metot

Caligma oncesinde hastane etik kurulundan ¢aligma i¢in
etik kurul onayr alinmigtir. Ayrica, cocuklarin ebeveyn-
lerine ¢aligma hakkinda bilgi verilerek, gonilli onam
formu imzalatulmigtir. Caligmaya 2015 Temmuz- 2015
Eylil tarihleri arasinda Batman Bolge Devlet Hastanesi
diyet poliklinigine bagvuran; igme suyu, yemek hazirlan-
masi ve diger ihtiyaglari i¢in gebeke suyunu ve 6zel sahis
kuyularina ait yeralta suyunu kullanan ailelerin yagla-
r1 13-18 vyas arast olan 60 kiz cocugu dahil edilmistir.
Cocuklardan Turkiye ¢ocuklar i¢in belirlenmis olan
persentil ve VKI degerlerine gore, normal, kilolu ve obez
olarak 20%er kisilik ti¢ grup olugturuldu. 5 ile 85 persen-
til arasinda olan ¢ocuklar kontrol, 95 persentilin tizerin-
dekiler ise obez grubu olarak belirlendi®.

Basit ve glivenilir bir yontem olan biyoelektrik impedans
analizi (BIA) yontemi, viicut kompozisyonunu tahmin
etmek bagsta olmak tizere genel hastalik durumu hakkin-
da bilgi saglayan bir yontemdir'**. Calismamizda viicut
kompozisyonlarinin 6l¢timiinde, 8 elektrotlu, 50 kHz
sabit akimla ¢aligan, 5 ayr1 akim dalgasi ile beg ayr1 bolge
icin (sag ve sol kol, sag ve sol bacak, govde) yag orani ve
yagsiz kiitle degerlerini 6l¢en Tanita BC 418 MA cihazi
kullanilds®**2.

Batman mahallelerinde i¢me su amaciyla kullanilan ku-
yular tespit edildi. Caligma gruplarina kaulan ¢ocuk-
larin ebeveynlerinden adres bilgileri alinip, ¢ocuklarin
tikettikleri igme suyunun hangi depodan geldigi belir-
lendi ve igme suyunda dl¢iilen mineral diizeyleri ile co-
cuklar viicut kompozisyonlar eglestirildi. Su 6rnekleri,
Amerikan Birligi Standartlarina gére toplandi ve analiz
anina kadar uygun steril kaplarda ve sicaklikta saklan-
d1. Kaynagina bakilmaksizin, her bir su 6rnegi %10’ luk
hidroklorik asid i¢eren pH seviyesi 2’nin altinda olan
steril kaplarda saklandi. Igme suyu mineral diizeyleri
kimyasal indiiktif eglesmis plazma spektrometresi kul-
lanilarak analiz edildi*.

[statistiksel analizler SPSS paket programi 15,0 ve
sigma Stat 3,5 kullanilarak degerlendirildi. Verilerin
normal dagilima uygun olup olmadiklar1 Kolmogorov-
Smirnov testi ile yapildi. Gruplar arasi farkliliklar:
aragtirmak icin tek yonli ANOVA testi, katogorikal
degiskenlerin - degerlendirilmesinde ise Chi-square
testi kullanildi. Igme suyu mikro element diizeyleri ile
cocuklara ait viicut kompozisyonlar: arasindaki iligki-
nin incelenmesinde Pearson ve Spearman korelasyon



testleri kullanildi. Katogorikal degiskenler sayu ile, sii-
rekli degiskenler ise ortalamatstandart sapma (X+SS)
ya da median (25th-75th) scklinde gosterildi.
Istatistiksel anlamlilik diizeyi 0,05 olarak belirlendi.

Bulgular

Tablo 1'de caligma gruplarina ait temel karakeeristik
ozellikler ve biyoelekerik impedans analiz olgiimleri ve-
rilmigtir. Tanimlayic1 degerler goz 6niine alinarak, kilo-
lu, obez ve kontrol grubu kargilagtirildiginda, yas ve boy
degerleri acisindan ti¢ grup arasinda istatistiksel olarak
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bir fark yoktur (p>0,05). Diger yandan kilolu ¢ocuk-
larin bazal metabolizma hizi ve viicut suyu agithginin
kontrol grubu degerlerine gore yiiksek oldugu bulundu.
Obez ¢ocuklara ait yag agirligi ve viicut suyu agirliklari-
nin kontrol grubu degerlerine gore yiiksek oldugu tespit
edildi. Bununla birlikte, obez ¢ocuklara ait yag agirhigy,
yag orani ve aktivite kalorisi degerlerinin kilolu ¢ocukla-
rin degerlerine gore yiiksek oldugu belirlendi.

Tablo 2'de ise igme suyu depolarinin mikro element
icerigi ile cocuklara ait viicut kompozisyonlar: arasin-
daki iligki degerlendirildi ve igme suyu Fe seviyeleri ile

Tablo 1. Bagimsiz degiskenlerin gruplar tizerine dagilimi

Galisma Gruplari Karsilastirma

Parametereler Kilolu (n=20) Obez (n=20) Kontrol (n=20) Kilolu-Kontrol Obez-Kontrol Kilolu Obez
Yas 15,0+1,82 16,7+1,25 15,3+1,96 p=0,954 p=0,452 p=0,371
Boy 161,2+2,5 163,5+7,89 161,5+4,92 p=0,997 p=0,839 p=0,832
Viicut Agirhir 72,0+2,5 86,8+6,0 76,7+43,9 p=0,026 p<0,001 p=0,013
VKi 27,6+2,22 32,4+1,30 23,1+1,60 p=0,005 p<0,001 p=0,006
Yag Disi Kilo 46,8+0,86 50,6+3,2 42,3+2,77 p=0,045 p<0,001 p=0,130
Kemik Agirligi 2,27+0,15 2,55+0,28 2,10+0,16 p=0,409 p=0,015 p=0,183
Yag Agirhgi 25,2+6,81 36,1+3,38 17,7+2,82 p=0,058 p<0,001 p=0,013
Yag Orani 34,5+5,84 41,6+1,69 29,4+2,82 p=0,131 p<0,001 p=0,049
Mineral Miktari 2,43+0,41 2,63+0,16 2,20+0,14 p=0,044 p<0,001 p=0,129
Protein Miktari 10,1+0,20 10,9+0,70 9,13+0,61 p=0,051 p<0,001 p=0,139

i¢ yaglanma 1,01+0,01 1,0+0,003 1,02+0,006 p=0,135 p<0,001 p=0,057
Viicut yogunlugu 40,0+4,64 44,4+1,08 34,4+2,17 p=0,031 p<0,001 p=0,117
BMH 1629,5+141,5 1686,5+76,0 1441,0+89,4 p=0,040 p=0,009 p=0,723
Aktivite Kalorisi 197,6+12,1 161,1£12,5 206,6+11,3 p=0,495 p<0,001 p=0,003
Toplam Aktivite Kalorisi 1826,9+149,4 1423,2+841,4 1647,6+89,2 p=0,814 p=0,441 p=0,727
Viicut Suyu Agirigi 34,30,61 37,122,32 30,9+2,0 p=0,044 p<0,001 p=0,127
Viicut Sivi Orani 47,9+4,27 42,7+1,24 51,6+2,0 p=0,127 p<0,001 p=0,051
Tablo 2. Cocuklara ait viicut kompozisyon degerleri ile igme suyu mikro element seviyelerinin korelasyon degerleri

Parametreler Fe Cu Co n Mn Mo Se Cr Br
Yas 0,055 0,159 0,258 0,272 0,365 -0,068 -0,011 0,144 0,324
Boy 0,055 0,038 0,219 0,031 0,033 -0,057 -0,139 0,079 -0,003
Viicut Agirhigi 0,388 0,052 0,336 -0,074 -0,185 -0,120 -0,260 -0,293 -0,051
VKi 0,475** 0,058 0,730** -0,137 -0,124 0,191 -0,674 -0,105 -0,232
Yag Disi Kilo 0,459* 0,087 0,629** -0,022 -0,077 0,221 -0,503* -0,160 -0,124
Kemik Agirhig 0,292 0,080 0,585** 0,121 0,006 0,100 -0,243 -0,154 0,006
Yag Agirhgi 0,391 0,045 0,746** -0,160 -0,122 0,108 -0,696** -0,022 -0,248
Yag Orani 0,440 0,030 0,629** -0,220 -0,167 0,136 -0,696** -0,065 -0,276
Mineral Agirhgi 0,462* 0,083 0,628** -0,016 -0,069 0,220 -0,497* -0,157 -0,119
Protein Agirigi 0,452* 0,089 0,628* -0,016 -0,069 0,220 -0,497* -0,157 -0,119
i¢ Yaglanma -0,444 -0,028 -0,613 0,225 0,172 -0,142 0,693 0,069 0,278
Viicut Yogunlugu 0,463* 0,064 0,636** -0,201 -0,139 0,186 -0,733** -0,054 -0,262
BMH 0,388 0,052 0,336 -0,074 -0,185 -0,120 -0,260 -0,293 -0,051
Aktivite Kalorisi 0,203 0,327 -0,228 0,210 0,228 0,244 0,033 -0,259 0,235
Total Aktivite Kalorisi 0,461* 0,086 -0,629** -0,024 -0,079 0,221 -0,504* -0,161 -0,126
Viicut Suyu Agirhgi -0,441 -0,032 -0,629** 0,218 0,165 -0,137 -0,695** 0,068 0,273
Vicut Sivi Orani -0,022 -0,257 0,247 -0,607** -0,179 0,394 -0,840** 0,547* -0,652**

BMH: Bazal metabolizma hizi, VKi: Viicut kiitle indeksi, *p<0,05, *p<0,01
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cocuklara ait VK1 degerleri arasinda pozitif korelasyon
bulundu. Ayrica igme suyu Fe seviyelerinin, ¢ocuklara
ait yag dig1 kilo, mineral agitligi, protein agirligs ve to-
tal aktivite kalori degerleri ile pozitif korelasyon goster-
digi bulundu. Diger taraftan igme suyunda bulunan Co
seviyelerinin gocuklara ait VKI, yag kiitlesi, mineral
miktar1 ve protein miktari ile pozitif korelasyon goster-
digi belirlendi. Igme suyu Co diizeyleri ile cocuklara ait
total aktivite kalori degerleri arasinda negatif korelas-
yon bulundu. Igme suyu Se diizeyleri ile viicut yag kiit-
lesi, yag ytizdesi ve viicut yogunlugu degerleri arasinda
negatif korelasyon oldugu belirlendi. Bunun yanisira
Se ile yag dis1 kilo, mineral miktari, protein mikrari ve
total aktivite kalorisi arasindan negatif korelasyon ol-

dugu belirlendi.

Tartisma

Caligmada, i¢me suyu Fe ve Co diizeylerinin, ¢ocuklara
ait VK1 degerleri ile, Se diizeylerinin ise cocuklara ait yag
agirhigy, yag yiizdesi ve viicut yogunlugu degerleri ile is-
tatistiksel olarak anlamli diizeyde korelasyon gosterdigi
bulunmugtur. Bu bulgular, igme suyu Fe, Co ve Se di-
zeylerinin, bu suyu titketen ¢ocuklarin viicut kompozis-
yonlarina olan etkisinin bir kanit1 olabilir.

Yapilan bu ¢aligma Batman ilinde ikamet eden 13-18
yag araligindaki cocuklari kapsamaktadir. Tuirkiye gene-
linde hazir su titketim oraninin yiiksek olmasina kargin
Batman ilinde gerek sosyockonomik durum gerekse
kiiltiirel fakeorlerden dolayr cogunlukla i¢me suyu ola-
rak sebeke suyu kullanilmaktadir. Caligmada Batman
merkez belediyesinin gebeke su dagitimini yapug su
depolarindan alinan 6rneklerden klinik olarak 6nemli
goriilen mikro element diizeyleri analiz edildi.

Elementler ve elementsel parcaciklar, lipid ve glukoz
metabolizmasinda yer alan enerji homeostazi dahil
olmak tzere bir¢ok farkli biyolojik fonksiyonlarda
kullanilir®. Elementlerin yag dokusu buytuklugi ve is-
levleri tizerinde muhtemel etkinligi oldugu bulunmug-
tur. Literatiirde esansiyel olan ve olmayan elementlerin
adipositlerdeki etkinligi hakkinda ¢aligmalar yapilmig-
tr?®. Ancak bu konuda ¢eligkili bulgular mevcuttur.
Ornegin, Cr suplementasyonunun aglik durumuna
etki edip, viicut kiitlesinde ve viicut yaginda azalmaya
sebep oldugu belirlenmigtir. Bununla beraber Cr, in-
stlin metabolizmasina etki ederek, insiilin direnci ve
obezite gelisimde 6nemli bir rol oynamaktadir®.

Caligmada icme suyu Cr seviyeleri ile ¢ocuklara ait
viicut kompozisyonlar1 arasinda anlamli bir iligki
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bulunmamasina ragmen, i¢me suyunda bulunan diger
onemli bir element olan Fe diizeyleri ile ¢ocuklara ait
VK1, mineral miktari, protein miktari ve total aktivite
kalori degerlerinin istatistiksel olarak anlamli diizeyde

pozitif iliskili oldugu bulundu.

Literatiirde yapilan ¢aligmalar incelendiginde, obez
cocuklara icme suyu Fe diizeylerinin etkisi konusunda
herhangi bir ¢aligmaya rastlanmamigtir. Diger taraftan
yapilan deneysel ¢aligmalarda diyet Fe diizeyi ile lipid
metabolizmasinin iligkili olabilecegi ifade edilmistir.
Bu calismalarda, Fe eksikligine bagli anemide lipid
sentezinin arttigt ve hiperlipidemiye neden oldugu
da rapor edilmistir®. Benzer sekilde, Bristow-Craig ve
ark. yaptiklar1 deneysel caligmada, diyetle Fe aliminin
lipid seviyesini etkiledigini ve yiiksek Fe diizeyinin
yitksek kolesterolle iligkili oldugunu géstermislerdir®.
Neymotin ve ark. kadinlar tizerinde yaptiklari ¢aligma-
larinda kan demir Fe ile BMI arasinda negatif bir iligki
oldugunu bildirmiglerdir.

Ote yandan bazi aragtirmacilar, ¢aligmalarinda agirt
adiposit miktarinin Fe durumunu negatif yonde et-
kiledigi bulgusunu rapor etmiglerdir”. Ausk ve ark.
VKI degerlerindeki her 1 kg/m? artigin, serum ferri-
tin dizeylerinde 2,2 ng/ml arugla iligkili oldugunu
gostermistir®® ABD’de erigkinlerde yapilan genis ka-
tilimli ¢aligmalarda obezlerde serum ferritin diizeyle-
rinin yiiksek oldugu tespit edilmigtir’. Cocuklarda
yapilan ¢aligmalarda erigkinlere benzer gekilde ferri-
tin diizeyleri ile obezite arasinda pozitif korelasyonun
varligini gostermistir®. Yapilan deneysel ¢aligmalarda
Fe eksikliginin karnitin eksikligine yol agarak yag y1-
kimini azathgy, hiperlipidemiye ve obeziteye neden
oldugu one striilmiigeir®.

Literatiirde i¢me suyu ve ¢ocuklarla ilgili herhangi bir ¢a-
ligmaya rastlanmasa da, yetigkinler tizerine yapilan ¢alig-
malar ve deneysel ¢aligmalar goz 6niine alinarak obezite
ve Fe diizeyi arasinda pozitif iligki oldugu séylenebilir.

Caligmadaki bulgulardan bir diger 6nemli olan1 ise Co
seviyeleri ile viicut kiitle indeksi, yag kiitlesi, mineral
miktar1 ve total aktivite kalorisi arasindan istatistiksel
olarak anlamli diizeyde pozitif iligkinin olmasidir.

Literatiirde yapilan ¢aligmalar incelendiginde, benzer ge-
kilde igme suyu Co diizeylerinin obez ¢ocuklara ait viicut
kompozisyonlarina etkisi inceleyen bir ¢aligmaya rastlan-
mamugstir. Diger taraftan, yiksek yaglt diyetle beslenen
fareler tizerinde yapilan deneysel bir galismada, CoCl, iin
lipit metabolizmasi tizerine olumlu etkileri oldugu, HDL
kolesterol, leptin ve adiponektin diizeylerini arttirdig 6te



yandan LDL, serbest yag asitleri ve trigliserit diizeylerinde
ise azalmaya sebep oldugu belirtilmigtir®.

Padilla ve ark. obez kisilerde serum kobalt diizeyleri ile
BMI ve bel ¢evresi arasinda negatif bir iliski oldugunu
rapor etmiglerdir®. Lekhanova ve ark. rastgele secilmis
1521 kisi tzerinde yapuklart caligmalarinda obezite
ve hipertansiyon prevalansindaki artigin disiik kobalt
diizeyi ile iligkili oldugunu rapor etmiglerdir®. Tascilar
ve ark. obez ¢ocuklarda kontrol grubuna gore 6nemli
diizeyde serum kobalt seviyelerinin diisik oldugunu
bildirmiglerdir®. Ayrica, yapilan aragurmalarda, Co
elementinin de aralarinda bulundugu bazi metallerin
adipositin buytkligiini ve fonksiyonunu etkileyebi-
lecegi gosterilmigtir. Caligmamizda, Co elementi ile
gocuklarin VKI, yag kiitlesi arasinda buldugumuz bu
pozitif iligkinin tam olarak nedenini agiklamak miim-
kiin olmamakla birlikte, daha 6nceki yapilan ¢aligmalar
da*, g6z 6niine alindiginda adiposit hiicrelerinin bi-
yukligiini ve fonksiyonlarini etkileyerek yag kiitlesin-
de bir artiga neden oldugu ileri siiriilebilir.

Calismamizda igme suyu Fe ve Co seviyeleri ile obezite
arasinda pozitif iligki bulunmasina kargin icme suyun-
da bir diger eser element olan Se diizeylerinin ¢ocukla-
ra ait viicut yag kiitlesi, yag ytizdesi ve viicut yogunlugu
degerleri ile istatistiksel olarak anlamli derecede negatif

iligski gosterdigi bulundu.

Se viicudumuzda bir¢ok enzimin kofaktorii olmakla
birlikte yag dokusu hari¢ diger dokularda bir miktar
bulunur. Buna bagli olarak Se'dan zengin beslenen bi-
reylerin obezite orani daha dugiikeir. Bizim ¢aligma-
mizda obezite Se arasinda negatif iliski bulunmugtur®’.

Kimmons ve ark. caligmalarinda agir1 kilolu ve obez ki-
silerde serum selenyum diizeylerinin kontrol grubuna
gore disiik diizeylerde oldugunu rapor etmiglerdir®.
Arnaud ve ark. 13017 kisi tizerinde yaptiklari ¢aligmada
(7876 kadin ve 5141 erkek) sadece kadinlarda obezite
ile diisiik selenyum diizeylerini iligkili bulmuglardir®.
Tascilar ve ark. ise obez ¢ocuklar ve saglikli normal
kilolu ¢ocuklarin serum selenyum seviyeleri arasinda
herhangi bir fark bulamamiglardir®. Sanchez ve ark.
caligmalarinda plazma selenyum diizeyi ile obezite ara-
sinda herhangi bir iliski olmadigini bildirmiglerdir®.
Xanthakos ve ark. Se eksikligine sebep olarak obezle-
rin sebze ve meyveden fakir bir diyet ile beslenmeleri
ve artmig adiposit havuzunun negatif etkileri oldugunu
one siirmiislerdir®’. [laveten obezlerdeki artmis oksida-
tif strese paralel Se’'un antioksidant gorevinden otiirii
bu kisilerde serum seviyesinin azalabilecegi yoniinde
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hipotezler de one siiriilmektedir®. Viicut yag orani ve
VK1 ile orantili olarak obez bireylerde oksidatif ha-
sar biyolojik belirtegleri daha yiiksek bulunmustur®.
Obeziteye bagli oksidatif stres artig1, adipoz dokunun
artigt ile orantilidir®.

Ancak literatiirde obezite ile igme suyu Se seviyesi ara-
sindaki iligkiyi inceleyen yeteri kadar aragtirma bulun-
madis i¢in ¢aligmamizda elde edilen yerine daha ileri
caligmalarin yapilmasi kanaati hasil olmugtur. Bununla
birlikte Se antioksidan sistemin bir tyesi olmasi ve
Se’nin yetersiz oldugu igme suyunu titketen gocukla-
rin obeziteye yatkinlik gostermesi obezite ve oksidatif
stres iligkisinden kaynaklanabilir. Insanda hayati 6ne-
me sahip olan i¢me suyu ve yine toplumun en 6nemli
kismini olugturan ¢ocuklar tizerine literatiirde benzer
bir ¢aligmaya rastlanmamasi da bu noktadaki eksikligi
gostermekeedir. Ciinkii ¢ocuklar, bir toplumda bes-
lenme yetersizliginin veya beslenme ile iligkili hasta-
liklarin yansimasinin en hizli gekilde gozlendigi hassas
varliklardir.

Sonug olarak i¢me suyu Fe, Co ve Se diizeylerinin ¢o-
cuklarin viicut kompozisyonlari ile olan iligkisinden
yola ¢ikarak icme suyu Fe ve Co'in yitksek diizeyleri ile
Se’un digsiik duzeylerinin 13-18 yag araligindaki co-
cuklarda obezite riski olugturabilecegi ve igme suyun-
daki bu elementlerin ¢ocuklarda viicut yag olusumuna
etki edebilecegi dugiintilmektedir. Bu etkiyi elementle-
rin adiposit hiicrelerinin buytikligini ve fonksiyon-
larin1 etkileyerek, adipositlerdeki trigliserit yikilimini
azaltarak veya oksidan/antioksidan dengesinde degi-
siklik olugturarak yapug: kanaatine varildi.
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Deacetylation of Androgen Receptor by SIRT2 and its
Dysregulation Promotes Pathogenesis and Progression

of Prostate Cancer
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ABSTRACT

Aim: The purpose of the study was to investigate whether the
androgen receptor (AR) whose activity is closely associated with
prostate cancer is post-translationally regulated by a NAD* depen-
dent and aging associated protein, sirtuin2 (SIRT2).

Material and Method: Immunoprecipitation-Western blotting was
conducted to examine the association of the AR and SIRT2 in cul-
tured 293T and LNCaP cells. In addition, we performed in vitro
deacetylation assays using purified SIRT2 and AR proteins.

Results: SIRT2 gene removal mouse prostate had hyper-acety-
lated the AR. In vitro and in vivo interaction assays revealed that
SIRT2 physically interacted with the AR in prostate cancer cell line
LNCaP. Finally, SIRT2 deacetylated the AR in vitro conditions.

Conclusion: SIRT2 interacted with the AR and deacetylated it.
Identifying partners of the AR and molecular mechanisms of its
regulation is curial for understanding the pathogenesis of pros-
tate cancer. Using small molecules to activate SIRT2 might be an
important clinical approach to prevent, treat or delay the prostate
cancer progression.

Key words: prostate; cancer; post-translational regulation; sirtuin;
deacetylation

0ZET

Amac: Bu calismanin amaci, aktivitesi prostat kanseriyle yakin
iliskili olan androjen reseptérintin (AR), NAD*’ye bagimli ve yas-
lanmayla alakali bir protein olan sirtuin2 (SIRT2) tarafindan post-
translasyonel olarak diizenlenmesini arastirmaktir.

Materyal ve Metot: immunolojik cékeltme-Western blot teknikleriy-
le AR ve SIRT2 arasindaki etkilesim 293T ve LNCaP hiicre kdlt(irle-
rinde incelenmistir. ilaveten, saflastinimis SIRT2 ve AR proteinleriyle
in vitro diasetilasyon calismalar yapilmisgtir.

Ozkan Ozden, Kafas Universitesi Miihendislik Mimarlik Exkiiltesi Biyomithendislik
Biliimii, Kars - Tiirkiye, Tel. 0536 564 52 29 Email. ozzkan] @gmail.com
Gelis Taribi: 03.06.2016 o Kabul Taribi: 30.11.2016

Bulgular: SIRT2 geni uzaklastinlmis farenin prostatindaki AR asi-
n derecede asetile edildi. in vitro ve in vivo etkilesim deneyleri
SIRT2’nin AR’la fiziksel etkilesim gdésterdigini ortaya cikartti. Son
olarak, SIRT2, AR’I in vitro kosullarda diasetile etti.

Sonuc: SIRT2, AR ile etkilesim kurup onu diasetile etti. AR’a bag-
lanan diger proteinler ve onun dizenlenmesinin molekiiler meka-
nizmasini tanimlamak, prostat kanserinin patojenitesini anlamak
acisindan blytk bir éneme sahiptir. SIRT2’yi kiictik molekdiller ara-
ciliyla aktive etmek prostat kanserinin engelleme, tedavi etme veya
gelisimini yavaslatmak acisindan klinik éneme sahip olabilir.

Anahtar kelimeler: prostat; kanser; post-translasyonel diizenleme; sirtuin;
diasetilasyon

Introduction

Prostate cancer is the most common non-skin can-
cer, and in 2016 there will be approximately 180,890
new cases of prostate cancer and an estimated 26,120
people will die of this disease in the USA'. Androgen
receptor (AR) and its downstream signaling play a
crucial role in the normal development and function
of the prostate**. AR is a DNA-binding transcription
factor governing the development and maintenance of
the male sexual phenotype. Upon binding of andro-
genic hormones, such as testosterone or dihydrotestos-
terone (DHT) in the cytoplasm, the AR translocates
into the nucleus and regulates the expression of genes
related to differentiation, proliferation, and apoptosis®.
Abnormal function of the AR has been proposed to be
one of the main reasons for the progression of human
prostate cancer>®. Decrease in AR activity through an-
drogen suppression is one of the hormonal treatment
strategies for prostate cancer®”. Post-translational mod-
ifications of the AR by phosphorylation, sumoylation,
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and acetylation direct its subcellular localization, asso-
ciation with co-activators or co-repressors, and DNA
binding ability®'°. It has been shown that AR is acety-
lated by histone acetyltransferases (HATS), including
p300, P/CAF, and TIP60; and consequently acti-
vated®. Acetylation of AR by these HATS increases its
access to androgen-responsive elements activity which
might be the physiological consequence of hormone-
activated AR signaling with testosterone or DHT".

Sirtuin (SIRT) deacetylases have seven members in
mammals and the silent information regulator 2 (Sir2)
protein in Saccharomyces cerevisiae is the founding
member of this protein family. Seven SIRTs are found
in different compartments within the cells. SIRT3, 4
and 5 are located in the mitochondria, SIRT1, 6 and
7 are mainly located in the nuclei, and SIRT?2 is pri-
marily located in the cytoplasm but it can translocate
into the nucleus during cell cycle'®. SIRTs have been
reported to be involved in aging, longevity, stress re-
sponse, regulation of metabolism, gene silencing, and
DNA repair. SIRT2 is generally considered a tumor
suppressor because SIRT2 gene removed mice develop
a gender specific tumorigenesis'®. While male mice pri-
marily develop liver tumors, female mice develop mam-
mary tumors. In addition, these SIRT2 KO mice also
developed tumors in the prostate gland". SIRT?2 has
multiple biological roles such as cell cycle progression,
genomic stability, microtubule dynamics, cellular me-
tabolism, and ligand-induced hormone signaling'*".

Although acetylation of AR, and its subsequent activa-
tion has been well studied, there is not much known
about which deacetylases remove the acetyl groups and
its physiological and pathological importance. SIRT1
binds and deacetylates the AR at a conserved lysine
aminoacid and represses its transcriptional activity'’.
These investigators suggested that deacetylation of AR
may decrease its activity and might help prevent pros-
tate cancer occurrence or progression'"'. In our study,
we investigated if AR could serve as a direct substrate
for the SIRT2 NAD*-dependent deacetylase which
may ultimately lead to improvement of clinical ap-
proaches for the prevention and treatment of prostate
cancer.

Material and Method

Cell Culture and Transfection

293T and androgen-sensitive LNCaP human pros-
tate adenocarcinoma cells were maintained in a 37°C
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incubator with 5% CO, and 21% oxygen in Dulbecco’s
Modified Eagle’s medium (DMEM) containing 10%
fetal bovine serum (FBS) as described previously®.
Transfection efficiency of 293T cells was approximate-
ly 70% as determined using a GFP vector. SIRT2 wild
type (WT) and knockout (KO) prostate tissue extracts
from WT and KO mice were obtained from".

Immunoprecipitation (IP) of HA-tagged SIRT2 and
FLAG-tagged AR

Immunoprecipitation was performed as previously re-
ported®. Briefly, HA-tagged SIRT2 and Flag-tagged
AR overexpressing 293T cells and LNCAP prostate
cancer cell lines were lysed with IP buffer, including
protease and phosphatase inhibitors. Total cell extracts
were incubated with anti-FLAG (Sigma, St. Louis,
MO), anti-HA primary antibodies (Santa Cruz), anti-
SIRT?2 or anti-AR antibodies for 16 h at 4°C, followed
by the incubation with magnetic beads (Dynabeads;
Life Technologies Carlsbad, CA) for 2 h. After wash-
ing three times with IP buffer, bound proteins were
extracted by boiling the samples in the loading buffer
for 7 min, and isolated proteins were resolved via 10%

SDS PAGE.

Western Blotting

Western blotting on nitrocellulose membrane was per-
formed using Turbo transfer system (BioRad). PVDF
membranes were incubated with anti-AR (Santa Cruz),
anti-SIRT?2 (Sigma), acetyl-lysine (Immunochem), an-
ti-HA (Cell Signaling), and anti-FLAG (Sigma) pri-
mary antibodies for 16 h at 4°C.

In vitro Deacetylation Assay

In vitro deacetylation assays was performed as pub-
lished previously by our lab". Briefly, 293T cells were
transiently transfected with FLAG tagged-AR and one
of the HATs (p300, P/CAF, and TIP60) with PEI 24
h after transfection, cells were exposed to trichostatin
A (TSA) and nicotinamide (NAM) for 10 h to hyper-
acetylate proteins. Next, cells were harvested and lysed
with IP buffer, and proteins were isolated. For iz vitro
deacetylation assay, after isolation of Flag-tagged AR
protein, an iz vitro deacetylation reaction in a 1.5 mL
Eppendorph tube was set up. Briefly, commercially
available recombinant SIRT?2 enzyme, hyperacetylated
purified AR protein as a substrate, and NAD* co-fac-
tor to activate the enzyme were mixed within a tube at

37°C for 3 h.
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Figure 1. AR is hyper-acetylated in SIRT2- mouse prostate. SIRT2** and
SIRT2"- prostate extracts (1 mg of protein from each) were immunoprecipi-
tated with the anti-AR antibody, separated, and subsequently immunoblotted
with an anti-panacetyllysine, and anti-AR as a loading control, and anti-SIRT2
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Results
AR is Hyperacetylated in SIRT2 KO (SIRT2”") Mouse Prostate

Prostate tissue extracts from Sirt2*/* and Sirt2”" mice
were [Ped with anti-FLAG antibody, separated, and
subsequently immunoblotted with anti-pan acetyl-
lysine showing that AR exhibited increased protein
acetylation in mice lacking SIRT?2 enzyme (Fig. 1).

SIRT2 Associates with the AR

To determine if there is a physical interaction between the
AR and SIRT?2, an overexpression system was used. 293T
cells were transfected with FLAG-AR and HA-SIRT2
followed by immunoprecipitation (IP) with an anti-HA
antibody to immunoprecipitate the SIRT2 (Fig. 2a) or
anti-FLAG antibody to immunoprecipitate AR (Fig. 2b).
Samples were subsequently immunoblotted with either
an anti-FLAG antibody to detect the expression of the
AR (Fig. 2a) or anti-HA to determine the expression of
SIRT2 (Fig. 2b). These results displayed an interaction

antibody. between SIRT?2 and the AR using an exogenous system.
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Figure 2. a-c. SIRT2 physically interacts with AR. Protein-protein interaction between SIRT2 and the AR proteins was investigated by an overexpression system
using IP and western blotting techniques. HA-tagged SIRT2 and FLAG-tagged AR overepressing 293T cell line extracts were immunoprecipitated with anti-HA (a)
or anti-FLAG (b) antibodies, and subsequently immunoblotted with anti-Flag antibody (a) or anti-HA (b). LNCaP cells were harvested and endogenous SIRT2 or AR
were immunoprecipitated, separated, and immunoblotted with an anti-AR or anti-SIRT2 antibody. IgG was used as a negative control and AR immunoprecipitation
was used as a positive control (c).

Kafkas J Med Sci 2017; 7(1):97-101



100

This interaction was also confirmed between endog-
enous AR and endogenous SIRT2 by IP experiments
using anti-AR or anti-SIRT2 antibodies in LNCaP
cells (Fig. 2¢).

AR is Deacetylated by SIRT2 in vitro

To determine if the AR is a direct SIRT2 deacety-
lation target, 293T cells were transiently transfected
with 5 ug FLAG-AR along with 5 pg one of the HATs
(p300, P/CAF, and TIP60), and extracts were immu-
noprecipitated with FLAG antibody to isolate the AR.
Isolated AR protein was divided into 6 reactions and
each was mixed with recombinant SIRT?2, without or
with NAD+, followed by immunoblotting with anti-
panacetyllysine, anti-AR, and anti-SIRT2 antibod-
ies. In vitro deacetylation assay revealed that SIRT2
deacetylated the AR (Fig. 3).

In summary, in this study, we showed that removal of
SIRT2 gene in mice resulted in hyperacetylation of
the AR in the prostate gland. SIRT?2 interacted with
the AR in prostate cancer cell line and deacetylated it.
These results suggested that SIRT2 regulated acetyla-
tion of the AR in the prostate gland.

Discussion

Prostate cancer is a disease of aging and it more frequently
occurs in older men than younger men®. SIRTs are closely

associated with aging and longevity. Therefore, it is im-
portant to identify the contributory connection between
mechanisms of aging and prostate cancer. It has been
reported that the expression of SIRTs decreases as indi-
viduals age and elevated in cancer cells'®. SIRTs could be
one of the connections between aging and age related dis-
eases, such as in prostate cancer. Inhibition of the activity
or the expression of the AR through hormonal therapy
or modulation of AR signal transduction pathways us-
ing small molecules, may prevent or delay prostate cancer
progression”". Therefore, it is important to identify the
molecular mechanisms suppressing and activating the AR
activity, and SIRT?2 can be one of the candidates for this.

SIRT1 interacted with and deacetylated AR in cultured
prostate cancer cells; and ultimately repressed AR activi-
ty''. When these investigators mutated lysine at K630 in
the AR, these cells became resistant to SIRT 1-mediated
AR activity repression indicating the importance of
this K630 for acetylation by SIRT1'". Likewise, in our
study, another SIRT enzyme, SIRT2 interacted with the
AR. Acetylation site of AR might be the same for both
SIRT1 and SIRT?2. Although SIRT1 and SIRT?2 have
similar aminoacid homology and activity, they display
different substrate specificities, subcellular localization,
and functions. Deacetylation of AR by both SIRT1
and SIRT?2 underscores the importance of acetylation/
deacetylation events, perhaps in different physiological
and pathological conditions of the prostate.

IP: Flag
P300 P/CAF Tip60
Flag-AR + + + + , -
SIRTZ + 4+ + + + +

Figure 3. SIRT2 deacetylated the AR in vitro. Purified acetylated Flag-AR was mixed with purified SIRT2, without or with NAD+, and samples were immunoblotted

with anti-pan acetyl-lysine. As loading controls, anti-AR and anti-SIRT2 antibodies were used.
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Opverexpression of SIRT1 decreased cellular proliferation
and contact-independent growth in soft agar in prostate
cancer cell lines indicating tumor suppressing action of
SIRT1 on LNCaP prostate cancer cell line'!. Our results
also suggest that SIRT2 might have an anti-tumorigenic
qualities against prostate cancer similar to SIRT1, and
further characterization is under way in your laboratory.

Although SIRTs are generally considered a tumor sup-
pressor in normal tissues, their expressions have been
reported to be upregulated in various cancers. SIRT1,
for example, has been reported to be significantly over-
expressed in human prostate cancer tissue samples
compared with normal prostate tissue samples®. It is
currently not clear whether SIRT2 has dual roles as a
tumor suppressor in noncancerous tissues while having
oncogenic roles cancerous tissues. SIRT2 overexpression
in cancerous tissues might be due to a broken feedback
loop, and furthermore other dominant pathways might
induce the activity of AR in advanced stages of prostate
cancer. Therefore, it will be important to determine that
whether a SIRT?2 activator or inhibitor should be used
may depend on the stage or grade of the prostate cancer?’.

In conclusion, understanding the regulation and com-
plexities of the AR signaling and the modulation by
SIRT: in the progression to prostate cancer is essential
in developing preventative or treatment strategies us-
ing SIRT?2 activators and inhibitors.
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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Polikistik Over Sendromlu ve Normal Menstriiel Sikluslu
Kadinlarda Insilin Duyarlihigi Diizeylerinin Kiyaslanmasi

Comparison of Insulin Sensitivity Levels in Women with PCOS and Women with Regular Menses

Ozgiir Yilmaz', Halil Giirsoy Pala?, Burcu Artunc Ulkiimen?
!Manisa Merkezefendi Devler Hastanesi, Kadin Hastaliklar: ve Dogum Klinigi; *Celal Bayar Universitesi Tip Eakiiltesi, Kadin Hastaltklar:

ve Dogum Anabilim Dals, Perinatoloji Bilimdals, Manisa, Tiirkiye

ABSTRACT

Aim: Although pathophysiology of polycystic ovary syndrome
(PCOS) has not been fully understood, it has been suggested that
decreasing insulin sensitivity may have a pivotal role in this disorder.
In this study it was aimed that as a non invasive technique, quan-
titative insulin sensitivity check index-(QUICKI) levels which has re-
flected the insulin sensitivity status, were compared in women with
PCOS and regular menses. Additionally, we evaluated whether this
index may have been used in clinical practice of PCOS.

Material and Method: Fifty women with PCOS and fifty age and body
mass index matched healthy women with regular menses were retro-
spectively evaluated. Serum fasting glucose, insulin and testosterone
concentrations were assessed. QUICKI and homeostasis model as-
sessment of insulin resistance (HOMA-IR) indice was calculated.

Results: There were no significant differences in between two
groups according to both QUICKI (PCOS group=0.329+0.022
vs. Control group=0.333+0.019; p=0.39) and HOMA-IR (PCOS
group=3.057+1.468 vs. Control group=2.717+1.037; p=0.184).
QUICKI was not significantly correlated with glucose (p=0.136)
and testosterone levels (p=0.227), whereas significantly negative
correlated with both insulin (r=-0.925, p<0.001), and HOMA-IR
(r=-0.95, p<0.001).

Conclusion: Insulin sensitivity which should be appreciated a
clinical condition in women with PCOS. In our country reliable
reference ranges of insulin sensitivity/resistance status in PCOS
still have not avaible. Therefore, it was suggested that advanced
studies should prospectively execute the cut of values of insulin
sensitivity in PCOS.

Key words: PCOS; QUICKI; insulin sensitivity

0ZET

Amac: Polikistik over sendromu (PKOS)’un patofizyolojisi tam
olarak anlasilamamistir. Bununla beraber instilin direncinin send-
romun gelismesinde merkezi bir rolii oldugu distntlmektedir.
Bu calismada insdilin duyarlihigi durumunu yansitan non-invaziv
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kantitatif insdlin duyarliigi hesaplama indeksi’ nin (quantitative in-
sulin sensitivity check index-QUICKI) degerlerini PKOS’u olan ve
adet dlzeni normal olan kadinlar arasinda karsilastirildi. Ayrica bu
indeksin klinik pratikte PKOS daki insdlin duyarligi/direnci duru-
mundaki kullanilabilirliginin incelenmesi amaclandl.

Materyal ve Metot: Retrospektif olarak 50 PKOS’lu kadin ile adet
diizeni normal olan, 50 saglikli kadin yas ve vicut kitle indeksi kiyas-
lamali incelendi. Serum aclik glukoz, insulin ve testosteron konsant-
rasyonlari degerlendirildi. QUICKI ve insulin direncinin homeostasis
model degerlendirmesi (homeostasis model assessment of insulin
resistance-HOMA-IR) indeksleri hesaplandi.

Bulgular: Her iki grup arasinda QUICKI (PKOS grubu=0,329+0,022
ve kontrol grubu=0,333+0,019; p=0,39) ve HOMA-IR (PKOS gru-
bu=3,057+1,468 ve kontrol grubu=2,717+1,037; p=0,184) yénin-
den anlamli fark bulunmadi. QUICKI ile serum aclik glukoz konsant-
rasyonlari (p=0,136) ve serum testosteron konsantrasyonlari (p=0.
227), arasinda anlamli korelasyon saptanmaz iken; hem serum aclik
insdlin konsantrasyonlarn (r=-0,925, p<0,001), hem de HOMA-IR
(r=-0,95, p<0,001), arasinda anlamli negatif korelasyon saptandli.

Sonug¢: PKOS’lu kadinlarda insdlin duyarliigi degerlendirilmesi ge-
reken bir klinik durumdur. PKOS’da tlkemize ait insdlin duyarliligi/
direnci durumlarini yansitan glivenilir esik degerleri halen mevcut
degildir. Bundan &tirdi ilerideki ¢alismalarin PKOS’daki insulin du-
yarlihigini prospektif olarak ortaya koymasi 6nerilmektedir.

Anahtar kelimeler: PKOS; QUICKI; insulin duyarliligi

Girig

Polikistik over sendromu (PKOS) dogurgan dénem-
deki kadinlarda en sik goriillen hormonal bozuklukeur.
Hastalik temel olarak oligo veya anovulasyon, biyokim-
yasal veya klinik hiperandrojenizm ve ultrasonografide
polikistik ovarian morfoloji ile karakterizedir'. PKOS ‘un
altta yatan patofizyolojisi tam olarak anlagilamamig ol-
masina kargin; insiilin direncinin sendromun geligimin-
de merkezi bir rolii oldugu distintilmektedir. PKOSdan

etkilenen kadinlarin buyiik bolimiinde insiilin direnci



gozlenir’. Bundan dolay1 bu sendromdan etkilenen has-
talarin erken donemde tesbit edilerek tedavi edilmeleri
tip 2 diabetes mellitusa ilerleyiglerini geciktirebilir-C.

Insiilin direnci durumunun ortaya konulmas igin bir-
cok laboratuvar yontemi mevcuttur. Biyiik bolimi
serum glukoz ve insiilin konsantrasyonlar: degerlerin-
den tiiretilen bu indeksler arasinda halen PKOS da
kabul gormiig referans degerleri olan bir indeks bulun-
mamaktadir. Kantitatif insiilin duyarliligi hesaplama
indeksi (quantitative insulin sensitivity check index
-QUICKI) girisimsel olmayan, serum aglik glukoz
ve insiilin konsantrasyonlarindan elde edildigi i¢inde
bir ¢ok hastanede rutin olarak hesaplanabilen bir arit-
metiksel indekstir. Bu ¢aligmada QUICKI degerlerini
PKOS’lu ve normal menstriiel sikluslu kadinlar arasin-
da kiyaslayarak, incelenen popiilasyonda bu indeksin
PKOSdaki insilin duyarligi durumunu yansitmadaki
yerinin incelenmesi amagland.

Materyal ve Metot

Bu retrospeketif caligmayaaitveriler Manisa Merkezefendi
Devlet Hastanesi kadin hastaliklart ve dogum polik-
linigi" ne bagvuran kadinlar arasinda gergeklestirildi.
Veriler kayitlarin bu hastanede kullanilan yazilim siste-
mi (Probel Bilgisayar Yazilim Donanim San. Tic. Ltd.
Sti, [zmir, Tiirkiye) iizerinden geriye yonelik incelen-
mesi ile elde edildi.50 PKOS’lu kadin ile adet diizeni
normal olan, 50 saglikli kadin yas ve viicut kitle indeksi
kiyaslamali olarak incelendi PKOS tanisi kronik oligo-
menore (Yillik menstruasyon sayisinin alti veya daha az
sayrda olmast), biyokimyasal hiperandrojenism (serum
total testosteron konsantrasyonunda yiikseklik normal
sinurlar: 0,04—4,18 ng/mL), yapilan klinik degerlendir-
mede hiperandrojenisme yol acacak bagka klinik tablo-
nun bulunmamas: ve pelvik ultrasonografide polikistik
ovarian morfoloji (her iki overde 0,8-1,2 cm biiyiiklii-
giinde cevresel yerlesimli on adet ve tizeri kistlerin varli-
&1) saptanmast kriterlerine gore konulmugtu’. Menstriiel
siklus diizeni normal, pelvik ultrasonografi degerlendir-
mesinde overlerde polikistik morfoloji olmayan ve se-
rum total testesteron diizeyi normal sinirlar iginde bulu-
nan olgular yas ve viicut kitle indeksi (VKI) kiyaslamali
olarak saglikli gruba dahil edildi. Gebe kadinlar, sigara
icenler, erken menopoz dénemindeki kadinlar, emziren-
ler, tan1 konulmug hipertansiyon, diabetes mellitus, tiro-
id ve adrenal gland hastaligi bulunan kadinlar ¢aligmaya

dahil edilmediler.

Insulin duyarlilig: kantitatif insiilin duyarliligi hesap-
lama indeksi (quantitative insulin sensitivity check
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index-QUICKI) formiiliine gore su sekilde hesaplan-
di: QUICKI=1/[log (serum aglik insiilin (mU/L)) +
(log (serum aglik glukozu (mg/dL)]®. Insiilin direnci
ise instilin direnci homeostatik model degerlendirmesi
indeksinin (homeostasis model assessment of insulin
resistance-HOMA-IR) belirtilen su formiiliine gore he-
saplandi: HOMA-IR=[serum aglik insulin (mU/mL)
X serum aglik glukoz (mg/dL)]/405°. QUICKI'nin
referans degerleri 0,33+0,02 ile 0,31+0,01 araliginda
iken; HOMA-IR1n referans degerleri ise 2,47+1,15 ile
3,84+1,02 araliginda tanimlanmugtir®.

Istatistiksel analizler SPSS v.15,0 (SPSS Inc. Chicago,
IL, ABD) bilgisayar programi kullanilarak yapildi.
Degiskenler ortalamatstandart sapma (SD), seklinde
ifade edildi. Degiskenlerin kargilagtirilmasinda bagim-
siz 6rneklem t-testi kullanildi. Degiskenlerin birbirleri
arasindaki korelasyonlar Pearson’nun korelasyon anali-
zi ile degerlendirildi. P degerinin <0,05 olmast anlamli

olarak kabul edildi.

Bulgular

Caligma popiilasyonuna ait klinik ve laboratuvar bul-
gular Tablo 1'de gosterilmistir. Her iki gruptaki kadin-
lar arasinda yag (p=0. 123), boy (p=0,444), viicut agr-
lig1 (p=0,07), VKI (p=0,11) ve bel gevresi (p=0,186)
yoniinden istatistiksel olarak anlamli fark bulunmaz
iken; kalca cevresi ise PKOS’lu kadinlarda anlamli ola-
rak daha yiiksek saptandi (109,124+15,45 cm’ e kargin
102,349,746 cm; p=0,001).

PKOS'lu ve saglikli kadinlar arasinda serum aglik glu-
koz konsantrasyonlar1 (p=0,148), serum aclik insiilin
konsantrasyonlar1 (p=0,279) arasinda istatistiksel ola-
rak anlamli fark bulunmaz iken; serum total testoste-
ron konsantrasyonlari PKOSlu kadinlarda anlaml
olarak yiiksek saptandi (0. 453+0,182 ng/mLe kargin,
0,359+40,146 ng/mL; p=0,001). Her iki grup arasinda
ne QUICKI (p=0,39) ne de HOMA-IR (p=0,184) yo-

niinden istatistiksel olarak anlamli fark mevcut degildi.

QUICKI ile tiim ¢alisma popiilasyonunun klinik ve
laboratuvar verileri arasindaki iligkileri inceleyen ko-
relasyon analizi Tablo 2'de sunulmugtur. QUICKI ile
yas arasinda anlamli fark meveut saptanmadi (p=0,88).
Bununla beraber QUICKT ile boy arasinda anlamli po-
zitif korelasyon saptanirken (r=0,203, p=0,043); viicut
agirligr (r=-0,344, p<0,001), VKI (r=-0,401, p<0,001),
bel cevresi (r=-0,347, p<0,001) ve kalca ¢evresi (r=-
0,305, p=0,002) arasinda anlamli negatif korelasyon
saptandi. QUICKI ile serum aglik glukoz konsantras-
yonlar1 (p=0,136) ve serum total testosteron (p=0,227)
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Tablo 1. Calisma poplilasyonuna ait klinik ve laboratuvar bulgularin kiyaslanmasi

Kontrol (n=50) PKOS (n=50) p degeri
Yas (yil) 25,14+6,044 23,1+7,031 0,123
Boy (cm) 160,5+35,732 161,74+9,534 0,444
Viicut Agirhigr (kilogram) 63,92+12,312 69,632+18,289 0,07
Viicut Kitle indeksi (kg/m?) 24,815+4,75 26,762+7,128 0,11
Bel cevresi (cm) 82,54+10,936 86,08+15,285 0,186
Kalga Gevresi (cm) 102,3+9,746 109,12+15,45 0,01
Serum Aclik Glukoz (mg/dL) 87,4+4,347 89,28+8,018 0,148
Serum Aclik instilin (uU/ml) 12,6212+4,903 13,9242+6,887 0,279
Serum Total Testosteron (ng/mL) 0,359+0,146 0,453+0,182 0,006
HOMA-IR 2,717+1,037 3,057+1,468 0,184
QUICKI 0,333+0,019 0,329+0,022 0,39

Bagimsiz drnekler t-testi kullanildi. Degiskenler ortalamazstandart sapma seklinde ifade edildi. p dederinin 0,05’den kiiciik olmasi anlamli kabul edildi. HOMA-IR: homeostasis model assessment of insulin

resistance, PKOS: Polikistik Over Sendromu; QUICKI: quantitative insulin sensitivity check index.

Tablo 2. QUICKI ile klinik ve laboratuvar verileri arasindaki iliskileri
inceleyen korelasyon analizi sonuglari

r p

Yas (yil) 0,015 0,88

Boy (cm) 0,203 0,043
Viicut Agirhigr (kilogram) -0,344 <0,001
Viicut Kitle indeksi (kg/m?) -0,401 <0,001
Bel gevresi (cm) -0,347 <0,001
Kalga Cevresi (cm) -0,305 0,002
Serum Aclik Glukoz (mg/dL) -0,15 0,136
Serum Aclik Insiilin (uU/ml) -0,925 <0,001
Serum Total Testosteron (ng/mL) 0,122 0,227
HOMA-IR -0,95 <0,001

Pearson’un korelasyon analizi kullanildi. r: Pearson korelasyon katsayisi. P dederinin 0,005'den
kiiciik olmasi anlamli kabul edildi.

konsantrasyonlar1 arasinda anlamli korelasyon saptan-
maz iken; hem serum aglik insiilin konsantrasyonlar:
(r=-0,925, p<0,001), hem de HOMA-IR (r=-0,95,
p<0,001), arasinda anlamli negatif korelasyon saptandu.

Tartisma
Calismada PKOS’lu kadinlar ile yag ve VKI eslesme-

li saglikli kadinlardan olugan kontrol grubu arasinda
QUICKI degerleri arasinda anlamli fark bulunmaz
iken; daha sik kullanilan HOMA-IR insiilin direnci

indeksi yontinden de anlamli fark saptanmadi.

PKOS ‘dan etkilenen kadinlar kronik digiik dereceli
inflamasyon, dislipidemi, hipertansiyon, obesite, bozul-
mus glukoz toleranst metabolik sendrom diabet ve kar-
diyovaskiiler hastaliklarin artmug riski ile birlikeelik gos-
terir'™"2. Bu ¢alismada oldugu gibi PKOS’lu kadinlarin
aclik glukoz degerleri cogu zaman normal sinirlarda ol-
masina ragmen; glukoz intoleransina egilimli olduklar
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bilinmektedir. Bu metabolik yiike bir de viicut yag kitlesi
fazlalig1 olarak bilinen obezitenin eklenmesi bu send-
romdan etkilenen kadinlarin glukoz metabolizmasinin
daha da fazla bozulmasina yol agar. Hatta zayif PKOS’lu
kadinlardaki insiilin duyarlihigindaki azalma seviyesinin
PKOSu olmayan obes kadinlarakine benzer derecede
oldugu bildirilmigtir' . Androjen fazlahig1 cemiyeti
obez PKOS'lularin zayif PKOS’lulara kiyasla tip 2 di-
abetes mellitus gelisim riskinin daha fazla olmasindan
otirit obes PKOS’lularda olasi bozulmus glukoz tole-
ranst veya tip 2 diabetes mellitus varliginin incelenmesi
amact ile 2 saatlik glukoz yiikleme testinin rutin olarak
uygulanmasini onermekeedir'.

Insiilin duyarliligini degerlendirmek icin gesitli yontem-
ler vardir. Bunlar arasinda en degerli metot ise hiperin-
stilinemik-6glisemik klemp teknigidir. Bununla beraber
bu teknigin hem emek yogun hem de pahali olmasindan
ottirti ginlitk klinik uygulama icin ¢ok elverisli degildir.
Oral glukoz tolerans testindeki (OGTT) ol¢tiimlerden
tiretilen “glukoz veya insiiline ait egrinin altindaki alan
(area under curve-AUC)” ve OGTT nin 2. saatindeki
glukoz/insiilin orani gibi indekslerin yani sira, aglik in-
stlin konsantrasyonlari, glukoz/instilin orani, HOMA-
IR ve QUICKI gibi diger metodlar uygulanmasi daha
kolay ve maliyeti daha digiik olup klemp teknikleri ile
de korele olduklar bildirilmigtir'>'>'¢, Bu nedenlerle, bu
caligmada bu test metodlarindan bazilarinin degerlendi-
rilmesi yapildi. Ote yandan, bozulmus glukoz toleranst
veya tip 2 diabetes mellitusu olan kadinlarda glukoz/
instilin oranlari, AUC insiilin ve aglik insiilin konsant-
rasyonu indekslerinin insiilin duyarliligini tam olarak
yansitamayabilecekleri de bildirilmigtir'.



PKOS’lu kadinlarda insiilin duyarliigindaki azalmanin
derecesi ve siklig1 gesitli irksal ve etnik gruplar arasinda
farkliliklar sergiler. Incelenen popiilasyonlar arasinda
saptanan bu farkli sonuglarin sebepleri, genetik 6zellikler,
fiziksel aktivite yogunlugu ve diyet iceriklerindeki cesitli-
lige bagli olabilir®. Ayrica insiilin direnci veya duyarlili-
gin1 tanimlamakea kullanilan parametrelerin esik deger-
leri de incelenen popiilasyonlara gore farkliliklar sergiler.
Kauffman ve arkadaglar1 Amerikada PKOS’u bulunan
kadinlardaki instilin direnci varligint serum aglik insii-
lin konsantrasyonu degerlerine gore tanimlamuglardir.
Bu ¢aligmanin sonuglarina gore insiilin direnci serum
aclik insiilin diizeylerinin beyaz kadinlarda 20 uU/mLe
esit veya tizerinde olmast ile tanimlanmug iken; Meksika
kokenli kadinlarda ise aglik insiilin diizeylerinin 23 U/
mLe esit veya tizerinde olmasi ile insiilin direnci/insi-
lin duyarliliginda azalmay: tanimlamiglardir’’. Stovall
ve ark. ise inceledikleri beyaz, Meksika kokenli, Asyalt
ve siyah Amerikali kadinlardan olugan ¢aligma grubun-
da insiilin direncini tiim ¢alisgma popiilasyonu icin a¢hk
insiilin konsantrasyonunun 20 pU/mLee esit veya tizerin-
de olmasi ile tanimlamuglardir. Diger ¢aligmalara kiyasla
saptamig olduklar1 bu daha digiik esik degerin, instilin
direncinin hatali olarak diisiik oranda saptanmasu egili-
minden sakinmaya yardimer oldugunu da bildirmigler-
dir. Yapilan ¢aligmada PKOS’lu kadinlardaki serum aglik
insiilin konsantrasyonlarini ortalama 13,9242+6,887
pU/mL bulundu ve bu deger saglikli gruba kiyasla an-
lamli fark géstermiyordu. Bu durum incelenen PKOSlu
kadinlarin nisbeten obez olmamalari ve gen¢ olmalarin-
dan kaynaklaniyor olabilir. Bununla beraber PKOS'daki
obezite ile instilin duyarliligindaki azalig arasindaki ilig-
kiye ait de farkli veriler mevcuttur. Yapilan caligmalarda
PKOS’lularda insilin direncinin varligi obesiteden ba-
gimsiz bulunmugtur®'®. Bu farklilik muhtemelen ¢aligma
popiilasyonunun tanimlanmasinda kullanilan kriterler-
den kaynaklaniyor olabilir. Biz ¢aligmamizda PKOS ta-
nisinda hiperandrojenemiyi tiim PKOS’lularda gerekli
bir kriter olarak kullandik. Stovall ve ark’nin ¢aligma-
sinda PKOS tanimlamasinda Amerikan ulusal ¢ocuk
saglig1 ve insan gelisimi enstitiisit (National Institute of
Child Health and Human Development-NICHD) kri-
terleri ile uyumlu kriterleri kullanidlmigt1'*". Ancak diger
caligmalarda Roterdam uzlagi kriterleri kullanilmigt1 ve
bu durum popiilasyonlarin farkli meydana gelmesine
yol agabilir*'®. Ciinkit NICHD kriterleri hiperandro-
jenemi veya hiperandrojenizmi tani i¢in gerekli gorir
iken; Rotterdam kriterlerinde bu bulgular tani i¢in kesin
olarak gerekli degildir. Tan1 kriterlerindeki bu farklilik
ise PKOS i¢in birbirinden farkli ¢aligma gruplarininin
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meydana gelmesine ve muhtemelen de farkli insiilin di-
renci oranlarinina sahip olunmasina yol acar. Ciinkii insii-
lin seks hormonu baglayan globulin diizeylerini azaltmak
suretiyle biyolojik aktif testosteron konsantrasyonlarini
artirabilecegi gibi; plazma androjen konsantrasyonlarin-
daki artigda instilinin temel hedef dokularindan biri olan
iskelet kasinda instilin aracili glukoz uptake’ inin azalma-
sina sebep olabilir. Ve bu durumda insiilin duyarliliginda
azalmaya yol agar®.

Bu ¢aligmada PKOS’lu kadinlar ile kontrol grubu ara-
stnda ne HOMA-IR ne de QUICKI indeksleri yoniin-
den anlamli farklilik bulunamamasinin nedeni temel
olarak serum aglik insiilin konsantrasyonlar1 arasinda
fark saptanmamasi olabilir. Ciinkii PKOS’lu kadinlarda
laboratuvar olarak saptanan insiilin direnci serum ag-
lik glukoz konsantrasyonlarindaki yiikseklikten ziyade
daha cok hiperinsiilinemiden kaynaklanir. Gruplar ara-
sinda serum aglik insiilin degerleri arasindaki farkliligin
saptanamamast ise muhtemelen yag farki ve VKI farki
bulunmamasi, ¢aligma gruplarinin nispeten zayif (or-
talama VKI saglikli grup: 24,815+4,75 kg/m?* PKOS:
26,76247,128 kg/m?) ve geng¢ (ortalama yas saglikli
grup: 25,14+6,044 yil; PKOS=23,11£7,031 yil) kadin-
lardan meydana gelmesi olabilir. Ayrica sigara kullanim1
gibi insiilin direncini artiran bagimsiz degiskenlerin ¢a-
ligma grubuna dahil edilmemesi de bu durumu etkilemis
olabilir'*". Dolayust ile kiyaslanan caligmalardaki sonug-
lar sadece incelenen kadinlarin ait oldugu spesifik po-
piilasyon icin gegerli olabilir. Ilave olarak bu indekslerin
normal esik degerlerini hesaplayip tesbit etmek oldukg¢a
zordur. Obez PKOS'lularin zayif PKOS’lulara kiyasla
daha fazla insiilin direncli olduklar1 beklenilen bir du-
rumdur. Bununla beraber zayif, normal viicut agurlikly,
kilo fazlasi olan, obes ve morbid obeslerde insiilin diren-
ci baglangi¢ esik degerleri nelerdir ve bozulmug glukoz
toleransini tarama testlerine ne zaman baglanmalidir?
Bu sorularin halen kabul gérmiis net yanitlart bulunma-
makeadir. Klinik olarak belirtilen bu VKI degerlerine
gore esik degerlerin tanimlanmasindan ziyade; korelas-
yon katsayilar kullanilarak hangi BMI degerinde hangi
testin kullanilmasinin belirlenmesi gerektigi onerilmis-
tir'®. Ilerideki ¢aligmalar giivenilir aritmetiksel katsayi-
lar1 kullanarak incelenen popiilasyona ait yeterli sensiti-
vite, spesifite ve maliyet hesaplamalarini ortaya koyacak
giicteki verileri igermelidir. Insiilin duyarliligint ortaya
koyan ¢ogu testin hazirlama, uygulama ve hesaplama-
sindaki zorluklardan dolayt HOMA-IR ve QUICKI
klinisyenler i¢in daha kullanigli testler olarak goriilmek-
tedir. Ayrica bu ¢aligmada instilin direnci tanust i¢in her
bir popiilasyona ait kabul gérmiis ve hassas standart esik
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degerler de mevcut degildir. Penaforte ve ark. Brezilyal
kadinlar degerlendirdiklerinde PKOS'da QUICKI'nin
0,333’tin alunda olmast insilin direnci durumu olarak
tanimlanmiglarsa da bu calisgmada PKOS’lu hastalar-
da ortalama deger olarak bulundu®'. Bir diger sorun da
ayni ¢aligma grubu incelenmis olsa da tercih edilen in-
dekslerin birbirlerinden farkli sonuglar gostermesidir.
Takeuchi ve ark. Japon kadinlarda AUC kullandiklart
caligmalarinda %52,9 oraninda anormal sonuglar sapta-
miglardir. Ayni calismada HOMA-IR kullandiklarinda
ise instilin direnci bu kadinlarin sadece %19'unda mev-
cuttu?, Ulkemizde caligma popiilasyonumuza benzer
yas ve VKI e ait kadinlara ait HOMA-IR ve QUICKI
referans esik degerleri heniiz tanimlanmadig icin bu ki-
yaslamalar yapilamadi.

Caligmada bazi kisitliliklar meveuttu. Ilk olarak galisma
popiilasyonu goreceli olarak kiigiikeii. Ikinci olarak ¢a-
ligma retrospektif bir inceleme idi. Son olarak ise insiilin
duyarlihigini degerlendirmekte daha kiymetli olan klemp
tekniklerinin de kullanilmas: gerekiyordu.

Sonug olarak ¢aligmada PKOS’lu kadinlar ile saglikli
kadinlar arasinda insiilin duyarlilig: ditzeyleri arasinda
anlamli derecede fark bulunamadi. Bununla beraber
instilin duyarliligs PKOSlu kadinlarda mutlaka ince-
lenmesi gereken bir durumdur. Ulkemize ait obezite
durumuna gére farkli gruplari kapsayan prospeketif ¢a-
lismalar sonucunda ortaya ¢ikan cesitli instilin duyarli-
lig1 indekslerinin esik ve referans degerlerinin tanim-
lanmas: gereklidir.
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Pelvik Organ Prolapsuslu Olgularda Semptomatolo

Symptomatology in Cases with Pelvic Organ Prolapse

Yakup Baykus', Rulin Deniz', Ebru Celik Kavak?
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ABSTRACT

Aim: To investigate the complaints and symptoms of the cases
who undergone vaginal hysterectomy because of pelvic organ
prolapsus at the administration to the hospital.

Material and Method: The symptoms and complaints of the pa-
tients who undergone vaginal hysterectomy because of pelvic or-
gan prolapsus between January 2010 and December 2015 were
evaluated from file records.

Results: 22% of totally 127 case had urinary tract (n: 28), 8.6%
sexually (n: 11), % 6.3 defecation problems, % 15.7 had pain
(n: 20), 36.2% had anatomical problems (n: 46), 10.2% feeling
of fullness in the vagina (n: 13) and in one case (0.8%) recurrent
treatment-resistant vaginal discharge was present.

Conclusion: The cases with pelvic organ prolapsus had problems
and complaints including pain, urinary, sexual, defecation and
anatomical problems at the administration. Cases that should be
asked for the complaints and the asses as a whole.

Key words: pelvic organ prolapsus; symptomatology; vaginal hysterectomy

OZET
Amac: Pelvik organ prolapsusu nedeniyle vajinal histerektomi yapilan
olgularin basvuru sirasindaki semptom ve sikayetlerinin incelenmesi.

Materyal ve Metot: Ocak 2010-Aralik 2015 tarihleri arasinda vajinal
histerektomi yapilan pelvik organ prolapsuslu hastalarin dosya kayit-
larindan semptom ve sikayetleri arastirild.

Bulgular: Toplam 127 olgunun %22’sinde Uriner (n: 28), %8,6’sinda
sekstiel (n: 11), %6,3’linde defekasyonla ilgili problemler, %15, 7’sin-
de agrn (n: 20), %36,2’sinde anatomik problemler (n: 46), %10,2’sin-
de vajende dolgunluk hissi (n: 13) ve bir olguda (%0,8) tekrarlayan
tedaviye direncli vajinal akinti semptom ve sikayetleri mevcuttu.

Sonug: Pelvik organ prolapsusiu olgular basta anatomik prob-
lemler olmak (zere, (riner, sekstiel, defekasyonla ilgili problemler
ve agn sikayetleriyle basvurabilmektedir. Olgularin bu sikayetleri
acisindan sorgulanmalari ve bir bitin halinde degerlendirilmeleri
gerekmektedir.

Anahtar kelimeler: pelvik organ prolapsusu; semptomatoloji; vajinal histerektomi

Yakup Baykus, Kafkas Universitesi Tip Fakiiltesi Kadin Hastalsklar: ve Dogum
Anabilim Daly, Kars - Tiirkiye, Tel. 0505 401 98 17 Email. dryakup01 @hotmail.com
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Girig

Pelvik organ prolapsusu (POP) pelvik organlarin (me-
sane, uterus, rektum) vajina i¢ine veya vajinadan digar
sarkmasi olarak adlandirilir. Yagla birlikte artig goste-
ren, 20-29 yas grubunda %6,6, 50-59 yas grubunda
%55,6lara kadar ¢ikan ve ¢ogu kez cerrahi tedavi ge-
rektiren 6nemli bir saglik problemidir’. Etiyolojisi
multifakeoriyeldir. Vajinal dogum, ileri yas, gecirilmis
histerektomi, obesite, kronik konstipasyon, bag doku-
su hastaliklari, pelvik prolapsus cerrahisi ve aile 6ykii-
st bu patolojiye katkida bulunan en sik sebeplerdir®.
Ozellikle baslangi¢ asamasindaki hafif formlari semp-
tom vermemekle birlikte, olgularin buyiik bir kismi
prolabe olan anatomik yapiya gore; tirojinekolojinin
kapsama alani i¢inde sayilan tirolojik, jinekolojik, sek-
stiel, defekasyon problemleri ve agr sikayetleriyle bag-
vurur. Bu ¢aligma POP nedeniyle vajinal histerektomi
yapilan olgularin bagvuru semptom ve sikayetlerinin
incelenmesi amaciyla planlanmigtir.

Materyal ve Metot
Ocak 2005-Aralik 2010 tarihleri arasinda Kafkas

Universitesi ve Firat Universitesi Kadin Hastaliklar1 ve
Dogum kliniginde POP tanisiyla vajinal histerektomi
operasyonu uygulanan 127 olgu retrospektif olarak
taranarak bagvuru anindaki semptom ve sikayetleri
aragtirildi.

Olgularin POP dereceleri preoperatif olarak evrelen-
dirilip kaydedildi. Hasta dosyalarindan yas, viicut kitle
indeksi (BMI) ve hastaneye esas bagvuru nedenleri ve
en 6nemli bagvuru sikayetleri incelendi.

Bulgular
Olgularin yas ortalamasi 57,44+11,46, en geng
olgu 35, en yash olgu ise 85 yaslarindaydi. BMI
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degeri ortalamasi 27,49+2,04, ortalama parite sayi-
st 5,22+42,12 idi. Olgularin 83’ (%65,4) menopozal
donemde, 44’ (%34,6) premenopozal dénemdeydi.
Olgularin 49’u Evre-4, 19’u Evre-3, 51’u Evre-2 ve &
Evre-1 olarak tespit edildi. Olgularin demografik ve ta-
nimlayic1 6zellikleri Tablo 1'de 6zetlenmistir.

Toplam 127 olgunun %22%inde iiriner (n: 28),
%8,6’sinda sekstiel (n: 11), %6,3’iinde defekasyonla il-
gili problemler, %15,7'sinde agr1 (n: 20), %36,2'sinde
anatomik problemler (n: 46), %14,9'unda vajende dol-
gunluk hissi (n: 19) ve bir olguda (%0,8) tekrarlayan
tedaviye direngli vajinal akinti semptom ve sikayetleri
mevcuttu. Semptom ve sikayetlere gére olgularin dagi-
lim1 Tablo 2°de 6zetlenmigtir.

Tablo 1. Olgularin demografik ve tanimlayici 6zellikleri

Olgular (n=127)

Yas 57,44+11,46
BMI 27,49+2,04
Parite 5,22+2,12
Menopoz 83 (%65,4)
Premenopoz 44 (%34,6)
Evre 4 49 (%38,5)
Evre 3 19 (%14,9)
Evre 2 51 (%40,1)
Evre 1 8 (%6,3)

n: Olgu sayisi

Tablo 2. Semptom ve sikayetlere gdre olgularin dagilimi

Anatomik problemlerle bagvurdugu belirlenen 46 ol-
gunun; 37’sinde rahimde sarkma, 19’unda vajende dol-
gunluk hissi, 3’tinde ele gelen kitle esas bagvuru sikayet-
leri oldugu belirlendi.

Uriner sikayetlerle bagvurdugu belirlenen 28 olgunun;
altisinda sik idrara gitme, dordiinde sik tiriner enfek-
siyon gecirme sikayeti, 18’inde idrar kagirma sikayet-
leri oldugu belirlendi. Uriner inkontinans vakalar ileri
degerlendirildiginde ise 15 olguda stres tiriner inkonti-
nans, iki olguda miks tiriner inkontinans ve bir olguda
urge inkontinans tespit edildi.

Sekstiel sikayetlerle bagvurdugu belirlenen 11 olgunun;
alusinda agrili cinsel iligki, ti¢ olguda koitusta buluna-
mama ve iki olguda ise iligki sirasinda idrar kagirma si-

kayetleri oldugu belirlendi.

Defekasyon problemleriyle bagvurdugu belirlenen se-
kiz olguda; konstipasyon (n: 4), gaz ve gaita inkonti-
nanst (n: 1), fekal bogalmanin tam olmadig: hissi (n:
1), defekasyon sirasinda rekeal protriizyon (n: 1) ve
tenesmus (n: 1) bagvuru semptom ve sikayetlerinin ol-

dugu gozlendi.

Agrni sikayetiyle olarak bagvuran olgularin 15 tanesinde
kasik agrisi ve bes olguda bel-sakral bolgede agri sikaye-
ti vardi. Bir olgumuz tekrarlayan vajinal akint1 gikayeti
ile bagvurmugtu.

Olgular total degerlendirildiginde en sik bagvuru ne-
deninin 37 olgu (%29,1) ile rahimde sarkma, ikinci

Olgu Sayisi Toplam
Anatomik Problemler Rahim sarkmasi 37 59 (%46,4)
Vajende dolgunluk hissi 19
Kitlenin ele gelmesi 3
Uriner Semptomlar Uriner inkontinans 18 28 (%22)
Pollakiiri 6
Uriner enfeksiyon 4
Agn Pelvik bolgede agri 15 20 (%15,7)
Bel ve sakral bolgede agri 5
Seksiiel Problemler Disparoni 6 11 (%8,6)
Koitusta bulunamama 3
Koitus sirasinda idrar kagirma 2
Defekasyonla ilgili Semptomlar  Konstipasyon 4 8 (%6,2)
Gaz ve gaita inkontinansi 1
Fekal bosalmanin tam olmadig hissi 1
Defekasyon sirasinda rektal protriizyon 1
Tenesmus 1
Vajinal Akinti 1 1 (%0,8)
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en stk bagvuru nedeninin 20 olgu (%15,7) ile agri,
ticincii en stk bagvuru nedeninin 19 olgu (%14,9) ile
vajende dolgunluk hissi ve dordiincii en sik bagvuru
sikayetinin 18 olgu (%14,1) ile idrar kacirma sikayeti
oldugu belirlendi.

Tartisma

Pelvik organ prolapsusu mesane, uterus veya histerek-
tomi sonrast vajen kubbesi gibi kadin genital organ-
larinin vajen, uterus veya her ikisinin protriizyonuyla
sonuglanan agagiya dogru yer degistirmesidir. Pelvik
organ prolapsusu i¢in; tanimlama gekli ve taranan
popiilasyondaki farkliliklara bagli olarak degiskenlik
gostermekle birlikte %37 prevelans bildirilmekle ve
kadinlarda yaglanma ile birlikte oranlar %64,8% kadar
yitkselmektedir®=. Pelvik organ prolapsusu insidansty-
lailgili toplum bazli epidemiyolojik ¢aligmalar fazla de-
gildir. Bu nedenle gergek insidansi bilinmemektedir®.
Himenden protriize olmug pelvik organ pozitifligi yas-
la artmakla beraber %3-6 arasindadir”®. Cerrahi dist
bazi yontemlerin tedavide kullanilabilmesine kargin
prolapsusu olan bir¢ok hastaya cerrahi girisim gerekir.
Pelvik organ prolapsusu nedeniyle cerrahi tedavi uy-
gulanan hastalarla ilgili caligmalar sinirli olup cerrahi
uygulanma insidansi %0,15-0,49 arasinda bildiril-
mektedir®'’. Pelvik organ prolapsusu nedeniyle cerrahi
operasyon gegirme riski %11 olarak verilmekle birlikte
bu olgularin %13’de bes yil i¢inde yeniden operasyon
ihtiyacinin oldugu gosterilmistir'®!".

Pelvik organ prolapsusu medikal bir problem olmanin
yant sira ayni zamanda sosyal ve hijyenik sorunlara da
yol agmaktadir. Bu nedenle hastanin seksiiel ve mesleki
yasami etkilenmekee, hasta birgok sosyal ve fiziksel ak-
tivitesini kisitlamakea ve hastanin yagam kalitesi 6nem-
li derecede etkilenmektedir. Kadin sagligi sorunlar
icinde 6nemli bir paya sahip olan POP’tan kaynakla-
nan semptom ve sikayetler; ortalama yagam siiresinin
uzamasi ve daha kaliteli bir yagam arzusu nedeniyle gi-
niimiizde gittikge artan bir 6neme sahiptir.

Pelvik organ prolapsusunun bir bélimi, 6zellikle bag-
langi¢ asamasindaki hafif formlar1 semptom vermeye-
bilir. Hastalarin semptomlart prolabe olan anatomik
yapiya gore degismekle birlikte en sik goziken semp-
tomlar pelvik basing hissi, vajende dolgunluk ve sark-
manin hissedilmesi, tiriner ve gastrointestinal sisteme
ait bulgular ve sekstiel fonksiyon bozukluklaridir.

Ellerkmann ve ark.’nin POP’lu hastalar tizerinde yap-
uklart caligmada, %63 sarkmayla ilgili semptomlar,
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%73 triner inkontinans, %86 triner urgency ve sik id-
rara ¢itkma, %62 miksiyon disfonksiyonu ve %31 fekal
inkontinans bulgular: tespit edilmigtir'2.

Caligmamiz olgularin en 6nemli bagvuru semptom
veya sikayetine gore dizayn edilmigtir. Toplam 127
olgunun %22’sinde triner (n: 28), %8,6’1nda sek-
siiel (n: 11), %6,3’iinde defekasyonla ilgili problem-
ler, %15,7’sinde agr1 (n: 20), %46,4inde anatomik
problemler (n: 59) ve bir olguda (%0,8) tekrarlayan
tedaviye direngli vajinal akinti semptom ve sikayetleri
mevcuttu. Caligmamizda en sik bagvuru sikayetlerinin
strastyla; sarkmayla ilgi problemler (n:37,%29,1), agri
sikayeti (n: 20 %15,7), vajende basing dolgunluk hissi
(n:19,%14,9) ve iiriner inkontinans (n: 18, %14,1) ol-
dugu tespit edildi.

Yapilan ¢aligmalarda POP’lu olgularda iseme esnasin-
da tereddiit hissetme, sik idrara gitme hissi, isemeyi
baglatmak ya da tamamlamak icin prolabe olan kis-
min elle diizeltilmesi ve idrar retansiyonunun daha
stk goriildugi bildirilmekeedir'>". Ale triner sisteme
ait semptomlarin aragtirildigs ¢aligmalarda POPu
olan hastalarin %13-83 arasinda stres inkontinans,
%21-73 arasinda urge inkontinans bulunmus iken,
prolapsusu olmayan kadinlarda ise bu oranlar %15-20
arasinda gorilmigtir'*”. Caligmamizda POP’lu has-
talarda stres inkontinans %14,1 olarak bulunmus olup
literatiir bilgileriyle uyumludur.

Prolapsusu olan kadinlar barsak disfonksiyonu ile ilgili
semptomlarla gelebilmektedir. Bu semptomlar yetersiz
bosaltma hissi, tkinma hissi, defekasyonu baglatmak
ya da tamamlamak i¢in vajene parmakla basi uygu-
lama, urgency ve inkontinans olarak sayilabilir'®¢.
Caligmada POP’lu hastalarda dért olgunun bagvuru
sikayetinin konstipasyon oldugu tespit edildi. POP’u
olan kadinlarin konstipasyondan degisik oranlarda si-
kayetci olmalarinin nedeni, hastalarin konstipasyonu
farkl olarak algilanmasi gosterilebilir. Ayrica posterior
rektovajinal fasya ve eglik eden néromuskuler hasar-
dan m1 konstipasyon olugmakta yoksa konstipasyonun
mu bu duruma neden oldugu konusu agik degildir.
POP’u olan hastalarin %10-30’unda siv1 veya kat gi-
dalara karg1 fekal inkontinans bildirilmistir'®. POP’u
olmayanlarda ise bu oran %8 ile %17 arasindadir".
Caligmamizda bir olguda bagvuru gikayeti gaz-gayta
inkontinanst idi.

Saglikli kadinlarla kiyaslandiginda POP’u olan ka-
dinlarda seksiiel aktivite sikhiginda degisiklik yok-
tur”. Ancak POP’lu olgularda cinsel iligki esnasinda
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olugabilen idrar kagirma, utanma duygusu ve disparo-
ninin cinse]l memnuniyeti azaltug bildirilmigtir?®*'.
Caligmada POP’lu olgularda sekstiel problemlerle bag-
vuru 11 olguda vardi. Bu sikayetler icinde en sik sikayet
disparoni idi.

Aslinda bagvuru sirasinda olmasa da, POP ile iligkili
olabilecek sikayetlerin detayli sorgulanmasiyla olgu-
larin biiyiik bir kisminda POP tespit edilebilmekte ya
da degisik sikayetlerle bagvuran olgularin ileri deger-
lendirmesinde operasyon gerektirecek diizeyde POP
bulunabilmektedir. Olgularin ¢ogu uterin desensus,
sistosel, rektosel gibi kompartman defektlerini ta-
nimlayarak bagvurmaktadir. Ancak olgularin buyiik
bir kismi sikayetlerinin ¢6ziimiiyle ilgili tedavinin
POP’la ilgili oldugunu disiinmemektedir. Bu ne-
denle olgular hangi sikayetle bagvuru yaparsa yapsin
hepsi bir biitiin olarak degerlendirilmeli ve ¢aligma-
da oldugu gibi tiriner, seksiiel, defekasyonla ile ilgili
tim semptomlar ve agri sikayetleri detayl: bir gekilde
sorgulanmalidir.

Sonug olarak POP’lu hastalar tiim kompartmanlarin
ayrintilt ve bir biitiin olarak degerlendirilmesi gereken
olgulardir. Primer sikayeti olmasa bile hastalar tirojine-
kolojinin kapsami dahilinde tiim sistemler agisindan
degerlendirilmelidir.
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Non Q, Non ST Elevasyonlu Myokard Enfarktuslu ve
Stabil Olmayan Anjina Pektorisli (USAP) Hastalarda
Miyokard Performans Indeksi (MPi) ile C-reaktive
Protein (CRP) ve Ortalama Trombosit Hacmi (MPV)
Arasindaki Illskmm Incelenmesi

Investigation of Re/atlon Between Myocardial Performance Index (MPI), C Reactive Protein
(CRP), Mean Platelet Volume (MPV) at Non Q Non ST Elevated Myocard Infection and Unstable

Angina Pectoris (USAP) Patients
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ABSTRACT

Aim: Aim of this study is to investigate the relationship between
myocardium performance index (MPI) which is considered as car-
diovascular prognosis effecting factor and CRP, MPV.

Material and Method: 35 patients with non Q non ST elevation Ml
diagnosis who admitted to coronary intensive care unit has been
participated at this study.

Results: Women patients’ CRP, men’s height and EF values of
women were statistically relevant (;p=0.030). Multiple linear regres-
sion models with MPI as result variable did not show stastically
relevant relations.

Conclusion: In this study there is no correlation between MPI,
CRP and MPV. Also there was no stastically relevant correlation
between MPI, HT, DM, age and EF. Patients’ follow up was made
at acute period but chronic period follow up had not been con-
tinued, this condition could cause these correlations, also patient
number could have an effect.

Key words: myocard performance index; C reactive protein; mean platelet volume

0zZET

Amac: Kardiyovaskuler acidan prognozu etkileyici bir risk faktdrii
olarak dlistintilen (myokard performans indeksi) MPI’nin CRP ve
MPYV ile arasindaki iliskisini arastirmak.

Materyal ve Metot: Calismaya koroner yogun bakim (nitesine kabul
edilen non Q non ST elevasyonlu Ml tanisiyla yatirilan 35 hasta alind.
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Merkez - Tiirkiye, Tel. 0530 695 90 45 Email. evayatalay2067@hotmail.com
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Bulgular: Kadin hastalarin CRP degerleri, erkek hastalarin boylari ve
bayan hastalarin EF degerleri istatiksel anlamli olarak daha yliksek
bulundu (p=0.030). Ayrica tiim bu sonuclarin disinda sonug degiske-
nin MPI olarak ele alindidi, calismada élcilmis olan tim degiskenle-
rin birlikte veya degisik kombinasyonlarda denendigi coklu dogrusal
regresyon modellerinin hicbirinde anlamli bir iliskiye rastlanmadi.

Sonug: MPi ile CRP ve MPV arasinda korelasyon bulunmarmistir. Ayni
zamanda MPI ile HT, diyabet, yas, EF, boy arasinda anlamii bir iliski
bulunmadi. Bunun nedeni olarak hastalarin akut dénemde takip edil-
mis olup, kronik dénemde takip edilmemis olmasi ya da hasta sayisi
6n planda ana neden olarak dlistindlmektedir.

Anahtar kelimeler: miyokard performans indeksi; C reaktif protein; ortalama
trombosit hacmi

Girig

Koroner kalp hastaliklar: iilkemizde ve diinyada 6liim
nedenlerinin baginda yer almaktadir. Resmi kayitlar ve
TEKHARE verileri ortak degerlendirildigi zaman go-
rilmektedir ki tilkemizdeki tim 6limlerin %45’ kalp
damar hastaliklarindan, %361 kalp hastaliklarindan,
%32’si ise koroner kalp hastaligindan kaynaklanmak-
tadir'. Akut miyokard infarkeiislii hastalarin %25’1 6l-
mektedir. Yagayanlarda 6lim sikligr ilk 30 gtinliik siire
i¢cinde %21’e kadar ulagabilmektedir®.

Akut MI her ikisi de ayr1 ayr1 sagkalim agisindan 6nem-
li fakeor olarak rapor edilmis degisken derecelerde sol
ventrikill sistolik ve diyastolik fonksiyon bozuklugu
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ile karakterizedir. Sistolik ve diastolik fonksiyonlarin
degerlendirilmesinde, girisimsel olmayan ve kolay uy-
gulanabilen bir yéntem olan iki boyutlu ve Doppler
ckokardiyografik ol¢timler kullanilmaktadir®. Ancak bu
olgtimler goriinti kalitesi, kalp hizi, kardiyak ritm, yas,
on yik, ard yiik ve sol ventrikiil geometrisi gibi teknik
ve fizyolojik degiskenlerden etkilenmekeedir. Sistolik ve
diyastolik miyokardiyal fonksiyonunu belirlemede ve
prognoz tayininde daha degerli bilgiler sunmakeadur®.

Global miyokard performans indeksi (MPI) ilk defa Tei
Chuwa ve ark. tarafindan tarif edilmigtir. Miyokardin
hem sistolik hem diyastolik fonksiyonunu yansitr.
Kardiyovaskiiler hastaliklarda morbidite ve mortalite ile
iligkili bulunmugtur. Kolay hesaplanir ve normal sagliklt
kisilerde dar bir araliga sahiptir. Bu indeks kalp hizi, yas,
ventrikil yapist ve ard yiikiinden etkilenmeyen mitral ve
aort akimlarinda elde edilen Doppler traselerinden ko-
layca 6l¢iilmektedir®. Pulsed Doppler (PWD) ekokardi-
yografi ile kalbin izovolumik gevseme zaman1 (IVGZ) ile
izovolumik kasilma zamanlarinin (IVKZ) toplaminin,
ejeksiyon zamanina (EZ) béliinmesi ile MPI degeri he-
saplanmaktadir. Ozellikle transtorasik akustik pencere
bulunmayan hastalarda belirgin fayda saglanmakrtadir.

Trombosit reaktivitesini gosteren laboratuvar testlerinin
standardizasyonundaki giiclikler ve kardiyovaskiiler
yada diger ilaglarin trombositler tizerindeki olas etkile-
ri bu konudaki kontrollii ¢aligmalart giiglestirmekeedir.
Son zamanlarda yapilan bazi caligmalarda akut miyokard
infarkeiisti, kararsiz angina pektoris, iskemik kalp hasta-
lig1 ve konjestif kalp yetmezliginde ortalama trombosit
hacminin artug gosterilmis olup, diger agidan son yil-
larda CRP’nin kardiyovaskiiler acidan proaterojenik ve
prognostik 6zelliklere sahip oldugunu gosteren bir ¢ok
calisma yayinlanmigtir®®. Bu caligmada kardiyovaskiiler
acidan prognozu etkileyici bir risk faktorii olarak digi-
niilen (myokard performans indeksi) MPI'nin CRP ve
MPV ile arasindaki iligki aragtirildu.

Materyal ve Metot

Caligmaya koroner yogun bakim tinitesine ekim-kasim
2010 tarihleri arasinda kabul edilen non Q non ST ele-
vasyonlu MI tanisiyla yatirilan 35 hasta alindi. 1 hasta
atriyal fibrilasyonu oldugu i¢in ¢aligma dig1 birakilmigtir.

Bulgular

Hipertansiyon 21 hastada, diyabetes mellitus ise 14
hastada mevcuttu. Kadin hastalarin CRP degerleri, er-
kek hastalarin boylar1 ve bayan hastalarin EF degerleri
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istatiksel anlamli olarak daha yiiksek bulundu. Ayrica
tim bu sonuglarin diginda sonug degiskenin MPI ola-
rak ele alindigy, caligmada ol¢iilmiis olan tiim degisken-
lerin birlikte veya degisik kombinasyonlarda denendigi
coklu dogrusal regresyon modellerinin hi¢birinde an-
lamli bir iligkiye rastlanmadi.

Tartisma

Global MPI miyokardin hem sistolik hem diyasto-
lik fonksiyonunu yansitir. Kolay hesaplanir ve nor-
mal saglikl kisilerde dar bir araliga sahiptir®. Pulsed
Doppler (PWD) ckokardiyografi ile kalbin izovolii-
mik gevseme zamani (IVGZ) ile kasilma zamanlarinin
(IVKZ) toplaminin, ejeksiyon zamanina béliinmesi
ile MPI degeri hesaplanmaktadir. Ozellikle iki boyut-
lu ekokardiyografide goriintii saglamakta giiclitk ¢eki-
len hastalarda kolayca kullanilabilmesi bir avantajdir.
Bu indeksin girisimsel yontemlerle ol¢iilen sol ventri-
kil sistolik ve diyastolik fonksiyon degerleri ile paralel
oldugu distiniilmekeedir ve ventrikiiler geometri ile

kalp hiz1 degiskenlerinden bagimsizdir’.

Akut Miyokard Infarktiisiiniin (AMI) prognozunun
tayininde son derece 6nemli olan sistolik ve diyastolik
fonksiyonlarin degerlendirilmesinde, girisimsel olmayan
ve kolay uygulanabilen bir yontem olan iki boyutlu ve
Doppler ekokardiyografik ol¢iimler kullanilmakeadir™.
Ancak bu 6l¢timler goriintii kalitesi, kalp hizi, kardiyak
ritm ve kalp yiikii gibi teknik ve fizyolojik degiskenler-
den etkilenmektedir. Sistolik ve diyastolik miyokardiyal
fonksiyonun kombine olarak 6l¢iimii, AMI'li hastalarda
global sol ventrikiil fonksiyonunun ve sonucun daha iyi
ongérdiiriiciisiidiir'!. Ascione ve ark. AMI hastalarinda
MPI degerlerinin hastane ici komplikasyonu belirleme-
deki degerini aragtirmiglardir. MPI'nin 20,47 olmast
%90 sensitivite ve %68 spesifite ile hastane i¢i kompli-
kasyon gelisecegini 6ngordugiinii saptamuglardir®. Sag
ventikiil MPI sag ventrikiil MI'niin akut fazinda artar
ve sag ventrikil sistolik fonksiyon bozuklugu ile 6nem-
li 6l¢iide korelasyon gostermektedir. Ekokardiyografik
sag ventrikiil M1 bulgulart olan hastalarda sag ventrikiil
MPI belirgin derecede yiiksektir. Ekokardiyografik sag
ventrikiil MI bulgular1 olmayan hastalarda da kontrol
gruplarina gore yiiksekeir®.

CRP enfeksiyonun, travmanin, inflamatuar romatiz-
mal ve malign hastaliklarin yol a¢tig1 inflamasyonu en
iyi gosteren testtir. Salinimi esas olarak karacigerde,
inflamasyon inflamasyon olan dokudan salgilanan si-
tokinlerin etkisi ile gergeklesir. CRP 6l¢timii 6zgiil ol-
mayan, inflamasyonu gosteren bir test olmasina kargin,



bazi hastaliklarin tanisinda, riskinin belirlenmesinde
ve izlenmesinde ¢ok 6nemlidir.

Trombositler ve onlarin damar duvar ile etkilesimleri
koroner ateroskleroz ve komplikasyonlarinin patoge-
nezinde 6nem tagir. AMI ve ani kalp 6liimleri daha ¢ok
sabah saatlerinde olmaktadr.

Son yillarda CRP yiiksekliginin, inflamatuar bir hastalik
oldugu dustiniilen aterosklerotik koroner arter hasta-
ligryla olan iligkisini aragtiran bir¢ok caligma yayinlan-
muigtir. Ridker ve ark. ¢aligmalarinda saglikli erkeklerdeki
yitksek bazal CRP diizeylerinin, gelisebilecek ilk miyo-
kard infarktiisii ve inmenin habercisi olabilecegini rapor
etmiglerdir'>®. Arastirmacilar CRP’nin bu etkisinin
klasik risk fakeorlerinden bagimsiz olarak gerceklesti-
gini belirtmiglerdir. Bu ¢aligmanin bir diger sonucu ise,
baslangictaki CRP degerlerinin yiiksek oldugu grupta
aspirin (ASA) kullaniminin kardiyovaskiiler olaylart
azaltuginin gosterilmesidir. Ayni aragtirmacilar bagka
bir primer koruma ¢aligmasinda serum LDL kolesterolii
yitksek olmayan, ancak CRP diizeyleri yiiksek olanlar-
da lovastatinin kardiyovaskiiler olaylar1 engelleyebile-
cegini gostermisler, akut koroner olaylarin onlenmesi
amaciyla statin baglanmasinda CRP diizeylerinin 6l¢iit
olarak alinabilecegini belirtmiglerdir'*'S. Ikonomidis
ve ark. kararli angina pekrorisi olan hastalarda serum
CRP ve IL-6 diizeylerini kontrol grubuna oranla daha
yitksek bulmuglar ve ASA etkisiyle bu degerlerde diig-
me saptamuglardir'®. Siddetli kararsiz angina pektorisi
olanlarda yitksek CRP’nin prognostik 6nemi oldugu
gosterilmistir®. Toshihisa ve ark. caligmalari sonucunda,
AMIde yiiksek CRP diizeylerinin kardiyak riiptiir, sol
ventrikiil anevrizmast gelismesi ve bir yillik mortalite-
nin gostergesi oldugunu rapor etmiglerdir'”. Retterstol
ve ark ise caligmalarinda CRP’nin erken yagta miyokard
infarktiisti gegirenlerde on yillik takip sonunda kardi-
yovaskiiler olaylar ve 6liim i¢in kuvvetli bir haberci ol-
dugunu belirtmiglerdir'®. CRP kronik kararli koroner
arter hastalif1 ve akut koroner sendromu bulunan hasta-

larda inflamasyonun duyarl: bir gostergesi olarak kabul
edilmektedir'®?-22,

Haverkate F ve ark. iki y1l boyunca izledikleri 2121 an-
ginali hasta tizerinde yapuklar1 cohort ¢aligmada CRP
seviyesi 3,6 mg/dL’nin tizerinde oldugu zaman koro-
ner olay riskinin iki kat yiikseldigini tespit etmiglerdir®.
Pek c¢ok caligma kardiyovaskiiler olay riskinin CRP
diizeyi yiiksek olanlarda 2—4 kat daha fazla oldugunu
desteklemekte'>'522 ve bu diizeyin kardiyovaskiiler
olaylar1 6ngérmede LDL kolesterolden daha giiglii bir
belirleyici oldugu da kabul edilmektedir".
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CRP’nin kardiyovaskiiler hastaliklarla olan yakin ilis-
kisini agiklamaya caligan iki farkli goriig vardir. Birinci
goriis CRP’nin dolayli bir kardiyovaskiiler risk faktorii
oldugu yoniindedir. Buna gore CRP, koroner arterlerin
patojen ajanlarla olugturulan inflamasyonunu, aterosk-
lerozun siddetini, miyokard iskemisi veya nekrozunu
veya dolagimdaki proinflamatuar sitokinleri (IL-6) yan-
sitan bir belirtegtir. Ikinci goriise gore CRP’nin kendi-
si koroner arterlerde kompleman aktivasyonu yaparak
patogenezde rol almakeadir. Ikinci goriis dayanagini
AMI nedeniyle 6lenlerde yapilan bir doku ¢alismasinda
CRP’nin hasarli miyokardda kompleman sisteminin C3
ve C4 fragmanlar ile ayni lokalizasyonda saptanmasin-
dan ve bagka bir ¢alismada klasik kompleman yolunun
blokajinin iskemi ve reperfiizyon hasarini 6nlediginin
gosterilmesinden almaktadir®=2.

Son yillarda yapilan bir ¢ok calismanin sonuglari yiiksek
duyarlikli CRP’nin aterosklerozisin ve vaskuler 6liimlerin
en kuvvetli 6ngoriiciisii oldugunu gostermistir***. CRP
endotel hiicrelerini aktive ederek interselliller adezyon
molekiilii-1 (ICAM-1), vaskiiler hiicre adezyon mole-
kiilii 1 (VCAM-1), selektinler, kemokin, monosit kemo-
taktik protein-1 salinimini artirir®**, CRP ayrica IL-6 ve
endotelin-1 sekresyonunu indiiklerken, endotelyal nitrik
oksit sentaz (eNOS)un insan endotel hiicrelerindeki
ekspresyonunu ve biyoyararhhigini azalur. Dolayisiyla
hem bazal hem de stimule edilmis nitrik oksit (NO) sa-
linim1 azalir . Ayrica CRP’nin MCP-1 (monocyte
chemoattractant protein-1)’i stimule ettigi ve makro-
fajlar tarafindan LDL salinimini artrdign gosterilmis-
tir’®. Son yillarda yapilan bazi ¢aligmalarda da CRP’nin
endotelyal hiicre apopitozisini hizlandirdigi ve anjioge-
nezisi inhibe ettigi gosterilmistir’®*. Bazi caligmalarda
CRP’nin endotel hiicrelerinde niikleer faktor kappa Beta
(NFkB)y1 upregiile ettigi, bu sckilde de endotel proge-
nitor hiicre sagkalimini ve differansiyasyonunu azaltugt
gosterilmigtir*>*2. CRP’nin vaskiiler diiz kas hiicrelerin-
de anjiotensin tip-1 reseptor (AT-1-R)lerini (hem invio
hem de invitro sartlarda) upregiile ettigi, vaskiiler diiz kas
proliferasyonu, migrasyonu, ROS (reaktif oksijen tiirle-
ri) tiretimi ve restenozisi artirdigy gosterilmigtir®. Tim
bu sebeplerden dolayt CRP endotel disfonksiyonunun
onemli bir marker: gibi fonksiyon gérmekeedir.

Trombositlerin rolii ve ozellikle dolagimdaki trombosit-
lerin artmug reaktivitesinin yol actig1 preaterojenik ya da
trombojenik durum, iskemik kalp hataligr ve komplikas-
yonlarinin ana nedenlerinden biridir. Son zamanlarda ya-
pilan bazi caligmalarda AMI, kararsiz angina pekroris, iske-
mik kalp hastalig1 ve konjestif kalp yetmezliginde ortalama
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trombosit hacminin arttg gosterilmistir®”. Bizim caligma-
mizda MPI ile CRP ve MPV arasinda anlaml iligki tes-
pit edilmemistir. Diyabetik hastalarda MPI’nin prognoz
belirlemesinde yararli bir parametre oldugu ile alakal bir
yayinda, Tip II diyabeti olup, hipertansiyon, koroner veya
kapak hastalig: 6ykiisti olmayan hastalar ve kontrol 6rnek-
lerinin kargilagtirildigy bir calismada kontrol grubuna gore
hasta grubunda MPI artmis bulunmugtur®. Belirgin kalp
yetmezligi ve koroner arter hastaligi olmayan diyabetik
hastalarda yapilan bir calismada MPI ve albuminiiri de-
recesi arasinda kuvvetli iligki tespit edilmigtir. Bu ¢aligma
sonucunda aragtirmacilar MPI'nin diyabetli hastalarda LV
disfonksiyonu tanusi i¢in hassas bir belirleyici olabilecegini
one siirmiislerdir®®. Bu ¢alismada MPI ve diyabet arasinda
anlamli iligki bulunamamigtir.

Hemodinamik indeksler ve MPI arasindaki iliski MPI
LV diyastol sonu basinc ile iligkilidir. Bir caligmada akut
anteroseptal MI'li, mitral erken diyastolik akim hizinin
(E) geg diyastolik akim hizina (A) oraninin 1 ve iize-
rinde oldugu hastalarda yalanci normal/restrikeif akim

Tablo 1. Kantitatif degiskenlerin ortalama ve standart sapmalari

orneklerini, normal akim 6rneklerinden ayirt etmek igin
MPD’nin degeri incelenmistit. Sonugta pulmoner kapil-
ler kama basinglari ile en iyi uyumu sol LV hacimleri, E
deselerasyon zamani, E ve A, MPI arasinda MPI gos-
termigtir. Bu ¢aligmada yalanci normal/restriktif mitral
akim 6rnekleri i¢in MPI’nin 0,55 ve tizerindeki degeri
kabul edildiginde, MPI'nin bu dolus 6rnekleri igin %84
duyarlilik ve %100 6zgillige sahip oldugu bildirilmistir.
Kateterizasyon sirasinda elde edilen basing kayitlarindan
elde edilen MPI ise darlik derecesi ne olursa olsun koro-
ner arter hastaliinin varligy ile iligkili bulunmugtur®?.

MPI ile CRP ve MPV arasinda bizim calismamizda
korelasyon bulunmamstir. Ayni zamanda MPI ile
HT, diyabet, yas, EF, boy arasinda anlamh bir ilis-
ki bulunmadi. Bunun nedeni olarak hastalarin akut
dénemde takip edilmis olup kronik dénemde takip
edilmemis olmasi ya da hasta sayisi ile ilgili 6n plan-
da ana neden olarak diisiiniilmektedir. Daha yiiksek
hasta sayis1 ve daha uzun siireli takiple anlaml so-
nuclar elde edilmesi saglanabilir diisiincesindeyiz.

N Minimum Maximum Ortalama Std. Sapma z p
Yas 34 38,00 62,26 62,26 12,40 0,509 0,958
MPI 34 0,23 0,75 0,45 0,15 0,444 0,989
CRP 34 0,01 7,30 1,46 1,93 1,430 0,033
Boy 34 145,00 187,00 165,18 10,19 0,989 0,282
MPV 34 6,10 10,20 8,55 1,00 0,573 0,898
EF 34 35,00 60,00 54,62 5,93 1,865 0,002
*Kolmogoro-Simirnov normal dagilima uygunluk testi
Tablo 2. MPi ile diger kantitatif degiskenlerin ikili iliskileri
Yas Boy MPV EF CRP
MPi r=-0,140 r=-0,002 r=0,100 r=0,134 r=0,149
p=0,430 p=0,993 p=0,574 p=0,451 p=0,400
r: Pearson; r.: Spearman korelasyon katsayisi
Tablo 3. Cinsiyete gére kiyaslamalar
Cinsiyet n ortalama std. sapma z p
Yas E 25 59,84 11,80 -1,935 0,055
K 9 69,00 12,12
MPi E 25 0,45 0,14 -0,098 0,939
K 9 0,46 0,17
CRP E 25 1,08 1,58 -2,168 0,030
K 9 2,53 2,46
Boy E 25 169,92 6,63 -4,199 <0,001
K 9 152,00 5,52
MPV E 25 8,48 1,07 -0,430 0,667
K 9 8,73 0,82
EF E 25 53,48 6,40 -2,169 0,030
K 9 57,78 2,64
*Mann Whitney U testi
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Tablo 4. DM’ye gére kiyaslamalar
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DM n Ortalama Std. Sapma z p

Yas 0 20 62,55 13,57 -0,053 0,959
1 14 61,86 11,00

MPi 0 20 0,44 0,14 -0,018 0,986
1 14 0,46 0,16

CRP 0 20 1,40 2,28 -1,436 0,151
1 14 1,55 1,33

Boy 0 20 165,65 11,11 -0,141 0,888
1 14 164,50 9,06

MPV 0 20 8,33 1,08 -1,473 0,141
1 14 8,86 0,81

EF 0 20 54,45 7,35 -0,926 0,355
1 14 54,86 3,21

*Mann Whitney U Testi

Tablo 5. HT’ye gédre kiyaslamalar
HT n ortalama Std. Sapma 7 p

Yas 0 13 53,69 9,88 -3,194 0,001
1 21 67,57 10,86

MPI 0 13 0,49 0,13 -1,294 0,205
1 21 0,43 0,16

CRP 0 13 .7685 1,06181 -2,004 0,045
1 21 1,8943 2,22083

Boy 0 13 168,62 8,968 -1,425 0,154
1 21 163,05 10,514

MPV 0 13 8,154 .8931 -1,847 0,065
1 21 8,795 1,0112

EF 0 13 55,3077 2,98286 -0,206 0,837
1 21 54,1905 7,22924

*Mann Whitney U Testi
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ABSTRACT

Aim: Non ST segment elevation myocardial infarction (NSTEMI) is
one of the most common presentations of coronary arterial disease
(CAD). Syntax Il score (SSll) is a recently developed scoring system
consisting two anatomical and six clinical variables which is used to
predict mortality of patients with complex CAD. Neutrophil/lympho-
cyte ratio (NLR) basically shows basal inflammatory response. The
aim of our study was to evaluate the relationship between NLR and
CAD severity using Syntax score (SS) and SSIl in NSTEMI patients.

Material and Method: Consecutive 271 NSTEMI patients who re-
ferred to Kafkas University between February 2015 and June 2016
and underwent coronary angiography have been included in this
study. Peripheral venous blood samples were taken from all pa-
tients. Hemogram parameters including NLR, biochemical param-
eters and cardiac biomarkers were evaluated. SS and SSII were
calculated from recorded coronary angiograms.

Results: The study population consisted of 194 NSTEMI patients.
Due to the fact that there was no definitive previous classification of
SSII, the patients were divided into 2 groups according to median
SSll value. (SSII<31.5 low score group [n=97] and >31.5 high score
group [n=97]. NLR was significantly higher at SSII high score group
than low score group 3.22 (2.30-4.86) vs 4.05 (2.83-7.21) p=0.004).
While there was no correlation between NLR and SS (r=0.023,
p=0.759), there was a correlation between NLR and SSlI (r=0.218,
p=0.002). Therefore correlation analysis was performed between
NLR and SSIl components. Our analysis demonstrated that there
was a correlation between NLR and left ventricular ejection fraction
(r=-0.161, p=0.026), as well as between NLR and creatinine clear-
ance (r=-0.161, p=0.025). However, there was no correlation with
other parametric components of SSII.

Conclusion: Our study demonstrated that there was a correlation be-
tween NLR and SSlI, but no correlation between NLR and SS. High
NLR can predict that patients have high SSIl scores, and this predic-
tion is related to comorbidities rather than anatomical score system.

Key words: neutrophil/lymphocyte ratio; Syntax Il score, non-ST segment
elevation myocardial infarction
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OZET

Amac: ST segment yiksekligi olmayan miyokard infarktisi
(NSTEMI), koroner arter hastalarinin (KAH) en sik prezantasyon-
larindan biridir. Syntax Il skoru kompleks KAH olan hastalarin
mortalitesini predikte etmek icin son zamanlarda gelistiriimis iki
anatomik ve alti klinik degisken iceren bir skorlama sistemidir.
Nétrofil/lenfosit orani (NLR) temel olarak bazal inflamatuvar ceva-
bi yansitan bir parametredir. Bu calismada; NSTEMI hastalarinda
NLR ile KAH siddeti arasindaki iliskiyi Syntax skoru (SS) ve Syntax
Il skorunu (SSll) kullanarak arastirmak amaclanmstir.

Materyal ve Metot: Subat 2015 ile Haziran 2016 tarihleri arasin-
da Kafkas Universitesi Tip Fakiiltesi’ne basvuran ve koroner anji-
yografi (KAG) uygulanan ardisik toplam 271 NSTEMI hastasi ¢a-
hismaya dabhil edildi. Hastalardan periferik venéz kan alindi ve bu
kanlardan NLR dahil bazi kan parametleri, biyokimyasal paramet-
reler ile kardiyak biyobelirtecler calisildi. SS ile SSII hesapland.

Bulgular: Calisma grubu 194 NSTEMI hastasindan (ort. yas: 65
+ 12; %37.6 bayan hasta) olustu. Daha éncesine ait SSll ile ilgili
siniflama olmamasi nedeni ile hastalar medyan SSll degerine gére
2 gruba béliind(i (SS ll< 31.5 dlstik skorlu grup [n = 97] ve >31.5
ylksek skorlu grup [n = 97]). SSII yiiksek skorlu grupta NLR, SSII
dlslk skorlu gruba gére anlamii olarak daha yliksekti (3.22 (2,30-
4,86) vs 4.05 (2,83-7,21) p=0,004). NLR ile SS arasinda korelas-
yon bulunmazken (r=0.023, p=0.759), NLR ile SSII korele olarak
izlendi (r=0.218, p=0.002). NLR’ nin SS ile korelasyonun bulun-
mayip SSll ile korelasyonun bulunmasi nedeni ile NLR’ nin SSiI
bilesenleri ile korelasyon analizi yapildi. Yapilan analizinde; NLR,
sol ventrikil ejeksiyon fraksiyonu (r=-0.161, p=0.026) ve kreatin
klirensi ile iliskili oldugu izlendi (r=-0.161, p=0.025). Ancak NLR
SSiI’nin diger parametrik degiskenleri ile iliskili degildi.

Sonuc: Sonug olarak calismamizda NLR, SS ile iliskili olmayip,
SSil ile iliskilidir. Yiksek NLR, SSll yiiksek skorlu hastalari predik-
te edebilir ve SSII'yi predikte etmesi anatomik skor sisteminden
ziyade komorbiditeler ile alakalidir.

Anahtar kelimeler: nétrofil/lenfosit orani; Syntax Il skoru; ST segment
yiiksekligi olmayan miyokard infarktisti
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Girig

Yillik ortalama %0,3 insidansla' ST segment yiiksekligi
olmayan miyokard infarktiisii (NSTEMI), uzun veya
kisa siireglerde 6liime neden olabilen iskemik niiksler
ve diger komplikasyonlarla seyreden stabil olmayan bir
klinik durumdur. NSTEMI'nin hastane i¢i mortali-
tesi STEMI ile kiyaslandiginda daha diisitk olmasina
ragmen 4 yillik mortalite STEMI hastalarina gére 2
kat daha fazladir®. Bu durum daha fazla komorbidite
ile agiklanabilir’. Bu nedenle komorbiditelerin tanim-
lanmasi, risk siniflamasi ve klinik yonetimi, NSTEMI
hastalarinda sonuglarinin iyilegtirilmesi ve komplikas-
yonlarinin azalulmasi/ortadan kaldirilmas: acisindan
hayati 6nem tagimakeadir.

Syntax skoru (SS), koroner arter hastaligi (KAH) sidde-
tini koroner lezyonun kompleksitesine, lokasyonuna ve
fonksiyonel 6nemine gore skorlayan evrensel bir anato-
mik skorlama sistemidir®. SS, girisim uygulanan koroner
arter hastalarinin kisa ve uzun dénem mortalitelerini
ve baslica ileri kardiyak olaylar1 (MACE) predikte ede-
bilir>®. Syntax II skoru (SSII) perkiitan koroner giri-
sim (PCI) veya koroner arter bypass greft operasyonu
(CABG) uygulanmis kompleks KAH’1 olan hastalarin
mortalitesini predikte etmek i¢in son zamanlarda gelis-
tirilmigtir’. Yakin zamanda yapilan bir ¢aligmada; ger-
cek diinya verilerine gore, kompleks KAH hastalarinda
SSII’nin SS’e gore prognostik dogruluk agisindan daha
predikeif bir performans gosterdigi bildirilmistir'.

Bir¢ok ¢aligmada ateroskleroz patofizyolojisinde inf-
lamasyonun roliintin yani sira, yiiksek inflamasyon
belirtegleri ile kotii prognoz arasindaki iligki goste-
rilmigtir'"'2. Notrofil, aterosklerozdaki inflamatuvar
stirecte rol oynayan en 6nemli bilesenlerden biridir
ve bu siiregteki rolii iyi bilinmektedir'!. Akut koroner
sendrom (AKS) iliskili azalmis lenfosit seviyelerinin de
olumsuz sonlanim ile iligkili oldugu bilinmektedir"*-".
Nétrofil/lenfosit oran1 (NLR) temel olarak bazal inf-
lamatuvar cevabi yansitmaktadir. Daha 6nce yapilan
caligmalarda NLR ve SS arasindaki iliski NSTEMI',
STEMIY ve stabil KAH'" hastalarinda gosterilmisti
ancak NLR ile SSII arasindaki iligki net olarak bilin-
memektedir. Bu ¢aligmada; NSTEMI hastalarinda
NLR ile KAH siddeti arasindaki iligkiyi SSIT’yi kulla-

narak aragtirmak amaglanmistir.

Materyal ve Metot

Subat 2015 ile haziran 2016 tarihleri arasinda Kafkas
Universitesi Tip Fakiiltesine bagvuran ve KAG
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uygulanan ardigik toplam 271 NSTEMI hastast ¢a-
lismaya dahil edildi. NSTEMI, kardiyak enzim pozi-
tifligi (>0,04 ng/mL) olsun veya olmasin tipik gogiis
agrist (unstabil angina pektoris) ve 12 derivasyonlu
EKG'de ST elevasyonu diginda iskemik degisikligin
bulunmasi olarak tanimlandi. Noninvaziv testler-
de stipheli KAH veya anginal semptomlari olmasi-
na ragmen KAG uygulanip KAH saptanmayan (45
hasta), daha 6nceye ait KAH 6ykiisii olan (21 has-
ta), kronik inflamasyonlu veya infeksiyon hastalig
bulunan (3 hasta), kardiyojenik sokla gelen (5 has-
ta) hastalar, caligma dig1 birakildi. Toplam 194 has-
ta ¢alismaya dahil edildi. Dual antiplatelet tedavi,
statin, beta bloker, anjiyotensin reseptor inhibitéri
(ARB) veya anjiyotensin doniistiiriicii enzim inhibi-
torti (ACE) kontrendikasyonu olmayan tiim hasta-
lara verildi. Ayrica sol ventrikiil ejeksiyon fraksiyonu
(LVEF) < %40 olan hastalara spirinolakton eklen-
di. Caligma protokolii, gézden gegirildi ve Helsinki
Bildirgesi uyarinca Universite Yerel Etik Kurulu tara-
findan onayland:.

Tum hastalardan hastaneye kabulde periferik venoz
kan alind1 ve bu kanlardan tam kan sayimi, biyokim-
yasal parametreler ile kardiyak biyobelirtecler ¢aligil-
d1. Hematolojik parametreler Horiba Pentra DX 120
otomatik kan hiicre sayim cihazi ile, biyokimyasal pa-
rametreler, Roche Cobas C501 autoanalyzer system
ile tayin edildi. Glomeriiler filtrasyon hizi (GFR)
Cockroft-Gault formiili ile tahmin edildi. NLR, has-
talarin kabuliinde elde edilen kan 6rnek parametrele-
rinden hesapland.

Anjiyografik Analiz

Tum hastalara Judkins perkiitan trans-femoral teknik
ile KAG uygulandi. Alinan tiim hastalara rutin olarak
girisim 6ncesinde 300 mg asetilsalisik asit ve 600 mg
klopidogrel yiikleme ile, girisim sirasinda unfraksiyo-
ne heparin uyguland. Tirofiban kullanimi operatériin
kararina birakildi.

Sorumlu lezyon medikal, balon anjiyoplasti-stent
implantasyonu veya liizum halinde bypass operasyo-
nu ile tedavi edildi. Koroner anjiyogram dijital ana-
liz i¢in dijital medyaya kaydedildi (Dicom-viewer;
MedCom GmbH, Darmstadt, Germany). Dijital an-
jiyogramlar, hasta bilgilerinden habersiz, iki bagimsiz
ve deneyimli girisimsel kardiyolog tarafindan analiz
edildi. Analiz sonras: farkli kardiyologlarca hesapla-
nan skorlara Intra ve interobserver variability deger-
lendirmesi yapildi.



Syntax ve Syntax Il Skorunun Hesaplanmasi

Cap olarak 1,5 mm’ den daha kalin her koroner damar
ve %50°dan daha fazla darliga neden olan her lezyon
skorlamaya dahil edildi. Skorlama online olarak SS
Calculator version 2,1 (www.syntaxscore.com) ile ya-
pildi. NSTEMI hastasinin sorumlu lezyonun total
olmasi durumunda, daha énce STEMI hastalarinin
calismasinda oldugu gibi" lezyon <3 ay siiredir total
olarak kabul edilerek skorlandi. SSII yine online ola-
rak SS Calculator version 2,1 (www. syntaxscore. com)
ile yapildi. SSII skorlamasinda iki anatomik degis-
ken (anatomik SS ve korumasiz sol ana koroner arter
(LMCA)) ve 6 klinik degisken (yas, kreatinin klirensi
(CrCl), LVEEF, cinsiyet, kronik obstriiktif akciger has-
talig1 (KOAH) ve periferik arter hastalig kullanildi®.

[statistiksel analizler SPSS 22,0 programi kullanilarak
yapildi (SPSS Inc. , Chicago, IL). Degiskenlerin nor-
mal dagilimi Kolmogorov smirnov, varyans esitligi ise
Levene testi ile test edildi. Stirekli degiskenler dagilim
ozelliklerine gore ortalama (+) standart sapma ve or-
tanca 25-75 persentil, kategorik degiskenler ise yiizde
olarak ifade edildi. Grup ortalamalarinin kiyaslanmasin-
da sayisal degiskenler i¢in Independent-Samples T-Test
ve Mann whitney U testleri, kategorik degiskenler i¢in
ise chi-square testi kullanildi. Syntax skorlar1 ve diger
parametreler arasindaki iliski Pearson ve Spearman ko-
relasyon analizi ile degerlendirildi. Ikili kiyaslamalar da
istatistiksel olarak onemli degerlendirilen parametreler
(syntax II skoru bilegenleri hari¢) multivariate modele
dahil edildi. Stepwise logistik regresyon analizi Syntax
IT skoru yiiksek grubunun bagimsiz risk fakeorlerinin
tespit etmede kullanildi. Tiim kargilagtirmalarda p<0,05
diizeyi anlamli olarak kabul edildi.

SS ve SS 1I i¢in intraobserver ve interobserver varia-
bilite agisindan tiim anjiografi datalar ikinci kez ayni
iki aragtirmact (Dr. I. R ve Dr. M. C) tarafindan analiz
edildi. Intra ve interobserver variability degerlendirme-
sinde intraklas korelasyon katsayist hesap edildi.

Bulgular

Caligmaya, KAG uygulanan 194 NSTEMI hastasi
(ort. Yag 65£12; %37,6 bayan) alind1. Hastalarin bazal
ozellikleri Tablo 1'de listelenmistir.

Daha 6ncesine ait SSII ile ilgili kesin bir siniflama ol-
mamast nedeni ile hastalar medyan SSII degerine gore
iki gruba boliindii (SS II< 31,5 diisiik skorlu grup [n =
97] ve >31,5 yiiksek skorlu grup [n = 97]). SSII diisitk
skorlu grupta NLR'nin ortanca degeri 3,22 (2,30-4,86)

19

iken SSII yiiksek skorlu grupta 4,05 (2,83-7,21) olarak
izlendi (p=0,004). C-reaktive protein (CRP) seviyesi
SSII yiiksek skorlu grupta, SSII diisiik skorlu gruba ki-
yasla anlamli olarak daha yiiksekti. SSIT aglik kan gluko-
zu seviyeleri daha yiiksek iken, daha diigitk GFR, lenfosit
say1st ve hemoglobin seviyesi izlendi. Bifurkasyon, agir
kalsifikasyon, daha yiiksek SS, diyabet ve hipertansiyon
varligi SSII yiiksek grupta daha sikti. Troponin ve kre-
atinin kinaz-MB izoformu (CK-MB) iki grup arasinda
farkli degildi. SSII disiik ve yiiksek skorlu gruplarin te-
mel ozellikleri, klinik, anjiyografik ve laboratuvar bulgu-
lar1 Tablo 2'de 6zetlenmigtir.

Korelasyon analizinde; NLR ile SS arasinda korelas-
yon bulunmazken (r=0,023, p=0,759), NLR ile SSII
(r=0,218, p=0,002) korele olarak izlendi. Ayrica

Tablo 1. Hastalarin temel demografik laboratuvar ve koroner anjiyografi
ozellikleri

Degisken

Yas/yil 65 +12
Erkek cinsiyet (%) 121 (62,40)
Diyabet varligi (%) 56 (29,20)
Hipertansiyon varli§i (%) 127 (66,10)
KOAH (%) 4 (21,20)
Periferik arter hastaligi (%) 39 (20,20)
Sigara kullanim hikayesi (%) 74 (38,50)
Hemoglobin degderi (g/dL) 13,67 +1,86
Beyaz kiire degderi (/1000) 8,67 +3,41
Nétrofil degeri (/1000) 6,29 +3,05
Lenfosit degeri (/1000) 1,50 (1,10-1,89)
Monosit degeri (/1000) 0,50 (0,38-0,62)
Basvurudaki aglik kan sekeri (mg/dL) 115,50 (97,00-151,50)
Kontrol aglik kan sekeri (mg/dL) 124,03 (50,46-107,0)
Kreatine (mg/dL) 0,87 (0,75-1,02)
Kreatin klirensi 85,76 +29,02
Low-density lipoprotein cholesterol (mg/dL) 104,62 +31,02
High-density lipoprotein cholesterol (mg/dL) 36,29 +9,05
Trigiserit (mg/dL) 111,00 (81,50-158,50)
C-Reactive protein (mg/dL) 0,57 (0,25-1,47)
Nétrofil/lenfosit orani 3,64 (2,45-5,49)
Troponin | (ng/mL) 2,68 (0,52-10,90)
Kreatin kinaz MB (ng/mL) 32,50 (22,45-52,60)
Sol ana koroner tutulumu (%) 25 (13,30)
Sol ventrikiil ejection fraction (%) 49,28 +9,61
Syntax skoru 16,53 (9,00-22,00)
SYNTAX Il skoru 33,69 +14,52
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Tablo 2. SSIl diisiik ve yiiksek skorlu gruplarin temel 6zellikleri klinik ve anjiyografik ve labaratuvar bulgulari

Parametreler Syntax Il scoru 31,5 ‘den kiiglik Syntax Il scoru 31,5 ‘den bilyik P degeri
Yas/yil 58 +10 72 +9 <0,001
Bayan cinsiyet (%) 27 (28,10) 45 (46,90) 0,007
Diyabet varligi (%) 18 (18,80) 36 (38,30) 0,003
Hipertansiyon varligi (%) 53 (55,20) 72 (76,60) 0,002
KOAH (%) 9 (9,50) 32 (33,30) <0,001
Periferik arter hastaligi (%) 1 (1,10) 38 (39,60) <0,001
Sigara kullanim hikayesi (%) 46 (47,90) 27 (28,70) 0,007
Hemoglobin degeri (g/dL) 14,18 +1,71 13,16 +1,89 <0,001
Beyaz Kiire degeri (/1000) 8,54 +2,85 8,82 +3,91 0,584
Nétrofil degeri (/1000) 5,97 +2,41 6,63 +3,56 0,132
Lenfosit degeri (/1000) 1,66 (1,31-2,05) 1,32 (0,96-1,73) 0,007
Monosit degeri (/1000) 0,51 (0,41-0,63) 0,48 (0,37-0,62) 0,797
Basvurudaki Aclik kan sekeri (mg/dL) 108,00 (96,50-130,50) 122,00 (99,00-188,00) 0,005
Kontrol aglik kan sekeri (mg/dL) 104,00 (94,00-120,00) 114,00 (99,00-140,00) 0,022
Kreatine (mg/dL) 0,83 (0,73-0,93) 0,96 (0,78-1,27) <0,001
Kreatin klirensi 103,36 +19,83 67,97 +25,95 <0,001
Low-Density Lipoprotein Cholesterol (mg/dL) 109,34 +31,72 99,69 +29,80 0,044
High-density Lipoprotein Cholesterol (mg/dL) 35,99 +8,44 36,58 +9,76 0,673
Trigiserit (mg/dL) 115,00 (86,00—163,00) 107,00 (77,00-154,00) 0,118
C-Reactive protein (mg/dL) 0,39 (0,19-1,02) 0,80 (0,35-3,58) <0,001
Nétrofil/lenfosit oran 3,22 (2,30-4,86) 4,05 (2,83-7,21) 0,004
Troponin | (ng/mL) 2,44 (0,52-11,05) 3,10 (0,51-9,67) 0,732
Kreatin Kinaz MB (ng/mL) 31,20 (20,80-53,10) 32,70 (23,80-50,40) 0,557
Sol ana koroner tutulumu (%) 7 (7,50) 18 (19,60) 0,017
Sol ventrikiil Ejeksyon Fraksiyonu (%) 54,30 +7,19 44,26 +9,16 <0,001
Ciddi kalsifikasyon varligi (%) 11 (11,6) 31 (33,0 <0,001
Trombus varligi (%) 87 (92,6) 89 (94,7) 0,551
Bifurkasyon varligi (%) 11 (11,7) 23 (24,7) 0,021
Uzun lezyon (>20 mm) varligi (%) 59 (62,8) 70 (74,5) 0,084
Kronik total okliizyon varligi (%) 28 (29,8) 34 (36,2) 0,352
Ciddi tortiyozite varligi (%) 5 (5,4) 10 (11,0 0,164
Syntax skoru 11,00 (8,00-18,50) 18,00 (13,00-25,50) <0,001
Syntax Il skoru 21,85 +4,89 45,53 +10,80 <0,001

SSII ile, bagvurudaki kan glukozu, kontrol kan glu-
kozu, NLR ve CRP ile pozitif yonlii anlamli bir ko-
relasyon bulunurken, LDL, hemoglobin ve lenfosit
seviyesi ile negatif yonlii ve anlamli bir korelasyon

izlendi (Tablo 3).

NLR’nin SS ile korelasyonun bulunmayip SSII ile
korelasyonun bulunmasi nedeni ile NLR’nin SSII bi-
lesenleri ile korelasyon analizi yapildi. Yapilan anali-
zinde; NLR, LVEF (r=-0,161, p=0,026) ve Crdl ile
(r=-0,161, p=0,025) iliskili oldugu izlendi.

SSII yiiksek skorlu (SSII >31,5) grubun bagimsiz pre-
dikeorlerini belirlemek i¢in yapilan multivariate logis-
tic regresyon analizinde; hemoglobin seviyesi (OR:
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0,785; %95 CI: 0,650-0,949; p=0,012) ve NLR (OR:
1,139; %95 CI: 1,019-1,272; P=0,022) ile CRP, diya-
bet, beyaz kiire seviyesi bagimsiz prediktor olarak bu-
lundu (Tablo 4). SS ve SS Il icin hesap edilen intraklas
korelasyon katsayis1 %90’1n iistiindeydi.

Tartisma

Calisma NLRnin SSII ile iligkili oldugunu géster-
di. SSII yiiksek skorlu grubun NLR diizeyinin diisiik
skorlu gruptan yiiksek oldugu ve NLR’nin, SSII yitksek
skorlu grubun bagimsiz prediktorii oldugu saptandi.

Guincel kanitlar aterosklerotik siirecin tim fazla-
rinda inflamasyonun merkezi bir rol oynadigini
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Tablo 3. Syntax skoru ve Syntax Il skoru ile degiskenler arasinda kolerasyon analizi

Syntax skoru Syntax Il skoru
Parametreler r degeri P degeri r degeri P degeri
Hemoglobin degeri (g/dL) -0,122 0,097 -0,356 <0,001
Beyaz Kiire degeri (/1000) 0,025 0,738 -0,014 0,844
Notrofil degeri (/1000) 0,033 0,651 0,050 0,494
Lenfosit degeri (/1000) 0,003 0,966 -0,282 <0,001
Monosit degeri (/1000) 0,001 0,991 -0,066 0,366
Basvurudaki Aclik kan sekeri (mg/dL) 0,198 0,007 0,256 <0,001
Kontrol aglik kan sekeri (mg/dL) 0,070 0,356 0,167 0,024
Low-DensityLipoproteinCholesterol (mg/dL) -0,037 0,639 -0,179 0,021
High-densityLipoproteinCholesterol (mg/dL) -0,033 0,671 0,088 0,250
Trigiserit (mg/dL) 0,090 0,255 -0,156 0,043
C-Reactive protein (mg/dL) 0,097 0,190 0,320 <0,001
Nétrofil/lenfosit orani 0,023 0,759 0,218 0,002
Troponin | (ng/mL) 0,081 0,297 0,044 0,570
KreatinKinaz MB (ng/mL) 0,116 0,128 0,082 0,277
Tablo 4. SSIl yiiksek skorlu grubun bagimsiz prediktirleri lojistik regresyon analiz sonuglari tablosu
%95 Giiven araligi

P Degeri 0dd orani Alt sinir Ust sinir
Diabetes Mellitus (%) 0,011 0,349 0,156 0,784
Hemoglobin (g/dL) 0,043 0,815 0,668 0,994
Beyaz kiire (/1000) 0,013 0,837 0,727 0,963
CRP (mg/dl) 0,010 1,173 1,039 1,323
Notrofil/lenfosit orani 0,003 1,208 1,068 1,367

desteklemektedir. Onemli biyolojik veriler, erken ate-
rogenezde, lezyonlarin progresyonunda ve sonugta
plaklarin trombotik komplikasyonlarinda inflamatu-
var yolaklarin yer aldigin1 gostermektedir®. Notrofiller
aterosklerozdaki inflamatuvar siirecin en 6nemli kom-
ponentlerinden biridir. Notrofile bagli oksijen radi-
kalleri, serin protienaz elastaz ve metalloproteinaz gibi
enzimler aterosklerotik siirecle iligkili bulunmugtur®..
Ayrica dokiimante KAH ve stabil anginasi olan has-
talarda noétrofillerin kemotaktik aktivitesinin artug:
gosterilmistir™. Bunun yaninda akut koroner sendrom
(AKS) iligkili azalmig lenfosit seviyesinin immiin ceva-
b1 baskiladig ve baskilanmig immiin cevabin gelecek-
teki artmig istenmeyen kardiyak olay, artmig infarke
doku alani ve aterosklerotik plak riiptiir riski ile iligkili
oldugu gosterilmigtir***. Ayrica lenfosit ana subgrup-
larindan CD4+lenfosit sayisinin azalmasinin digiik
LVEEF, reinfarkeiis ve miyokard infarktiisii sonrasi 6liim
gerceklesmesi ile koreledir®™. Sonugta yiiksek NLR; bir
taraftan artmig inflamasyonu, diger taraftan azalmug
immiin cevabi yansitmasi nedeni ile tek bagina nétrofil

veya lenfosit sayisina gore daha predikeiftir. Yiksek
NLR seviyesinin NSTEMI hastalarinda artmig morta-
lite ile iligkili oldugu gosterilmigtir.

Bu caligmada NLR, SSII ile ve ayrica CRP seviyesi
ile korele idi, ancak NRL ile SS arasinda anlamli bir
iligki saptanmadi. Daha 6nce NSTEMI hastalarinda
NLR’nin degerlendirildigi ¢aligmalarda; bizim calis-
mamiza gore NLR oldukga daha yiiksek bulunmustu.
Ayrica hastalarin troponin degerleri ile CRP degerleri
bu ¢aligmaya gore oldukea yiiksek bulunmug olmasina
ragmen'®*, Soylu ve ark. yaptig1 calismada SS (16,44),
bizim ¢aligmamizdaki ortalama SS skoruna yakin bu-
lunmugtur'®. Troponin yiiksekliginin daha belirgin
inflamasyon ile iligkili oldugu bilinmektedir*”**. Bu ¢a-
lismalarda daha yiiksek inflamasyon, bu ¢aligmaya gére
NLR dengesini degistirmis dolayist ile SS ile korelasyo-
nunu etkilemis olabilir. Yapilan ¢aligmada SS ile NLR
bu nedenle iligkisiz ¢ikmig olabilir. SS ve NLR arasin-
da iligki olmamasi hasta sayisinin daha az olmas, tek
merkezli, retrospektif bir ¢aligma olmasi ile de iligkili
olabilir.

Kafkas J Med Sci 2017; 7(1):117-123
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Calismada NLR, SSII bilegenlerinden KOAH, LVEF
ve bobrek fonksiyonlar: ile yakin iligki icindeydi ve
NLRYyi SS ile iliskili degil iken, SSII ile iligkili hale ge-

tiren bu klinik parametreler olabilir.

Hafif-orta diizeyde bobrek disfonksiyonu olan yas-
I1 hastalarda ve bagka hastaligi olmayan erken dénem
bobrek hasari olan hastalarda, sistemik dolagimdaki
inflamatuvar belirteclerin yiiksek oldugu gosterilmis-
tir**. Dahasi halihazirda kronik bébrek yetmezligi
olan hastalarin yiiksek inflamatuvar belirteglere sahip
olmasinin hastaligini hizlandirdigr da gosterilmistir®.
Tian N. Ve arkadaglarinin yapug prospeketif ¢aligmada
bagta saglikli olup ileride kronik bobrek hastalig ge-
lisen hastalarin daha yiiksek nétrofil, daha dugiik len-
fosit degerlerine sahip oldugu gosterilmigti®. Azab ve
ark. yapuiklar1 caligmada diyabetik hastalarda baglan-
gicta yitksek NLR degeri ile bozulmug GFR’nin iliski
i¢inde oldugu ve bu iligkinin GFR degerinin kotiiles-
mesiyle de devamlilik gosterdigi ortaya konulmugtu®.
Yapilan ¢aligmada da bulgular daha 6nceki ¢aligmalar
ile uyumlu idi. Yitksek NLR ile azalmig GFR arasinda

iliski mevcuttu.

KOAH, akciger ve hava yollarinin kronik inflamatuvar
bir hastaligidir ve kalic1 havayolu kisieliligina yol agar®.
Daha o6nce bir¢ok calismada daha yiiksek beyaz kiire
ve notrofil ile daha disiik lenfosit seviyesinin KOAH
hastalarinda tiim nedenlere bagli 6lim ile iligkili oldu-
gu gosterilmisgti®>*. Benzer gekilde KOAH siddeti ile
NLR arasindaki iligki ve NLR’nin, KOAH’ta gelecekte
ortaya ¢ikacak akut alevlenmeler, yeniden hastaneye
yatig ve alt1 dakika yiiriime testi performansi i¢in bir
prognostik marker oldugu gosterilmisti’. Bu ¢aligma-
da da NLR ve KOAH mevcudiyeti ile orta derecede

korelasyon iligkisi mevcuttu.

Daha 6nce bir¢ok ¢aligmada kalp yetmezliginin infla-
masyonla iligkisi ortaya konulmugtu. Etiyoloji dikkate
alinmadan ileri dekompanse kalp yetmezligi ve artmug
uzun donem mortalitenin NLR ile olan iligkisi goste-
rilmisti*®. Ayrica NSTEMI* ve STEMI sonrasi®® kalp
yetmezligi gelismesiyle NLRnin iliskisi ortaya konul-
mus, iskemiye sekonder gelisen kalp yetmezliginin
uzun dénemde 6liim riski ile NLR arasindaki iligki de
gosterilmigti!. Bizim caligmamizda da LVEF ile bag-
langi¢ NLR degerleri korelasyon gostermekteydi.

Sonug olarak caligmada, NLR SS ile iligkili olmayip,
SSII ile iligkilidir. NSTEMI hastalarinda; NLR’nin
anatomik koroner yayginliktan daha ziyade klinik
durumla iliskili oldugu séylenebilir. Daha 6nceki

Kafkas J Med Sci 2017; 7(1):117-123

NSTEMI caligmalarinda SS ile NLR arasinda iliski
bulunmug olmasi daha yiiksek inflamatuvar belirteg-
ler (CRP gibi), iskemiye maruz kalmig daha fazla mi-
yokard voliimii ve artmig troponin ile iligkili olabilir.
Yitksek NLR, SSII yiiksek skorlu hastalar1 predikte
edebilir ve SSIT’yi predikte etmesi anatomik skor siste-
minden ziyade komorbiditeler ile alakalidir.
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ABSTRACT

Aim: Body dysmorphic disorder (BDD) is characterized by the
presence of an imaginary defect of oneself and an increased men-
tal occupation which causes either an impairment in functionality
or clinical distress. The aim of our study was to detect BDD preva-
lence and its clinical features in hospitalized psychiatric patients.

Material and Method: Hospitalized patients in our clinics were
evaluated. All the patients in our study were evaluated by us-
ing a questionnaire that was prepared in accordance with the
BDD literature by the authors, a sociodemographic data form,
Structured Clinical Interview for DSM-IV Axis | Disorders (SCID-I)
and Structured Clinical Interview for Axis Il Disorders (SCID-I).

Results: BDD prevalence was found to be 7% in hospitalized psy-
chiatric patients. It was also observed that all patients with BDD
had self-image anxiety, had mirror checking behaviour, tended to
camuflage the perceived defect, spent more than one hour in self-
image anxiety and had personality disorders. Howeve, none of the
BDD patients ever mentioned any symptoms related to BDD un-
less they were asked and none of them had been diagnosed with
BDD by the psychiatric team who were treating them.

Conclusion: BDD is relatively common in hospitalized psychiatric
patients. Therefore most BDD patients are not diagnosed. BDD
diagnosis rate might be improved by questioning BDD as well as
inspecting self-image anxiety.

Key words: body dysmorphic disorder; prevalence; inpatients; body image;
Turkey

OZET
Amac: Beden dismorfik bozuklugu (BDB), klinik olarak belirgin
sikinti yaratan veya islevselligin 6nemli alanlarinda bozukluga yol
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acan, kisinin gérindsindeki hayali bir kusur ile artmis zihinsel ug-
rasin varligi ile karakterizedir. Yatarak tedavi géren psikiyatri hasta-
larinda BDB yayginligini ve klinik ézelliklerini belilemeyi amagcladik.

Materyal ve Metot: Klinigimizde cesitli nedenlerle yatarak tedavi g6-
ren hastalar degerlendirildi. Calismaya katilan her hasta tarafimizdan
hazirlanan sosyodemografik veriler ve BDB ile ilgili sorulardan olustur-
dugumuz anket formu, Structured Clinical Interview for DSM-IV Axis
| Disorders DSM-IV Eksen | Bozukluklan Icin Yapilandinimis Klinik
Goériisme (SCID-I) ve Il. Eksen Kisilik Bozuklukiari icin Yapilandirimis
Kilinik Gériisme (SCID-II) kullanilarak degerlendirildi.

Bulgular: Yatarak tedavi géren psikiyatri hastalarinda BDB yaygin-
Iigini %7 olarak tespit edildi. BDB’li hastalarin tamaminda gériinim
endisesi, ayna kontrol(i, kusurlu buldugu bélgeyi gizleme davranisi,
gérinim endisesi ile ilgili olarak bir saatten fazla zaman harcama
davranisi ve kisilik bozuklugu oldugu, ayrica hicbir BDB’lu hastanin
sorulmadikgca BDB ile ilgili belirtiyi séylemedigi ve hi¢ birinin BDB
teshisinin tedaviyi ylirtiten ekipgce koyulamadigi bulundu.

Sonug: Yatarak tedavi géren pskiyatri klinigi hastalarinda BDB nis-
peten yaygin bir hastaliktir. Bu duruma ragmen teshis edilememek-
tedir. Bdb ye yénelik gbriiniim endisesi yaninda kolayca sorgulana-
bilecek sorularla inceleme BDB teshis oranini artirabilir.

Anahtar kelimeler: beden dismorfik bozuklugu; yayginhk; hastane yatarak
tedavi; beden imaji, Tiirkiye

Introduction
Body dysmorphic disorder (BDD) is a psychological

disorder which includes anxiety and obsession about a
perceptional body defect. While men tend to have anx-
ieties about their reproductive organs, body structure
and hair, women tend to have anxieties about their skin,
stomach and weight'2. These defects are usually not re-
ally present or present but hardly noticable. However



this kind of concerns affect functionality in various ar-
eas such as social and work areas and cause distress and
anxiety. BDD was first described as “dysmorphopho-
bia” by Emil Kraepelin in the last century. Although
BDD was not included in the first and the second
editions of the Diagnostic and Statistical Manual of
Mental Disorders, in the third edition which was pub-
lished in 1980, BDD was defined as “dysmorphopho-
bia” under the atypical somatoform disorders category.
It was included in the somatoform disorders category
until the DSM-V was published. Since BDD had simi-
larities to the Obsessive-Compulsive Disorder (CAD),
it was defined under the OCD and related disorders
category in DSM-V>,

Patients with BDD tend to be ashamed of their sta-
tus. They are not persuaded by others’ comments’.
They tend to be reluctant to seek psychiatric help
due to their anxieties about self-image and also eco-
nomical problems, shame, stigma and concerns about
the benefits of the treatment prevent their treatment
seek™®. About one third of BDD patients lack insight
and their body perceptions tend to be delusional.
Due to the lack of insight, these patients tend to look
for non-psychiatric solutions®”. Most of them under-
go unnecessary dermatological and cosmetic surgical
interventions®. This disorder causes a decrease in the
overall life quality. The physical health subscale scores
of BDD patients are usually lower than the mean
population score. Their mental health subscale scores
are usually lower than patients with acute heart at-
tack, depression, OCD, bipolar disorder, schizophre-
nia and diabetes’. Most BDD patients are unable to
continue their daily routines such as going to work or
school. Their life appreciation and satisfaction scores
are usually lower than patients with major depression,
chronic major depression, dysthymia, premenstrual
dysphoric disorder, OCD, social phobia, panic dis-
order and post-traumatic stress disorder (PTSD)>".
They have higher rates of hospitalization and sui-
cide. About 80% of BDD patients develop suicidal
thoughts and about 25% attempt to commit suicide.
Completed suicide risk of BDD patients are higher
than patients with eating disorders, major depressive
disorder and bipolar disorder and even 40 times high-
er than the mean population rate''.

BDD prevalence varies between 2.4% and 1.7%. BDD
prevalence in outpatients and hospitalized patients are
6.7-1.8% and 16.0-13.1%, respectively’. This rate may
be as high as 25% in plastic surgery and dermatology
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departments">'>"3, In psychiatric outpatients clinics
BDD prevalence is 3.2-0.8%'*"¢. As far as we know,
there are only 4 studies about the prevalence of BDD
in hospitalized psychiatric patients. All of these studies
were performed in either Europe or the USA. There are
no studies on this subject in Turkey. In these 4 stud-
ies prevalence rates vary between 16% and 1.9%. This
high range in prevalence might be both due to cultural
differences and methodological differences®!¢". In
our study we both aimed to evaluate the prevalence in
Turkey and decrease the literatural ambiguity.

Material and Method

Study Group

Study group consisted of hospitalized patients in the
Psychiatry Department of Trakya University Medicine
Faculty, Edirne, TURKEY. Trakya University
Medicine Faculty Hospital is a third grade hospital
which serves in educational, research and treatment
areas in a wide populated region. Psychiatric patients
who apply to our department, are first examined in the
outpatients clinic and hospitalized if needed. Upon
their hospitalization, patients are re-evaluated by a psy-
chiatry specialist and prescribed relevant treatment.
At least once a week all the hospitalized patients are
re-evaluated by a Psychiatric Committee that includes
psychiatry lecturers and treatments might be re-ar-
ranged on their advice.

The inclusion criterias of our study were being hospi-
talized and being volunteer to participate in the study.
Patients older than 65 years of age and patients young-
er than 18 years, patients who were either in acute ma-
nia/manic exacerbation or psychosis phase/psychotic
exacerbation and patients who were unable to under-
stand the questionnaire or unable to complete the in-
terview due to mental retardation were excluded from
the study.

Evaluation Tools

Data Evaluation Form: A questionnaire which was de-
veloped by the authors of the study in order to evaluate
sociodemographic data and BDD related symptoms of
patients and their families.

SCID-I/CV (Structured Clinical Interview for DSM-
IV/Clinical Version): It was developed by First et al.
in order to diagnose axis disorders in DSM-IV*. Its
use is convenient in patients whose age are 18 years or
older. It is administrated by an interviewer®. Validity
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and reliability of the Turkish language translation is
available®".

SCID-II (Structured Clinical Interview for DSM-
II-R Personality Disorders): It was developed by
Spitzer et al.** in order to diagnose Axis-II disorders in
accordance with the DSM-III-R. It is an half structured
test. Patient fills the form first, then the interviewer
asks the questions, the answers of which are positive or
suspicious. The validity and reliability of the Turkish

language translation is available®.

Procedure

Institutional Ethics Committee approval was gained
for the study. Our study was performed in the psy-
chiatric patients who were hospitalized in the
Psychiatry Department of Trakya University Medicine
Faculty, (Edirne, TURKEY) between 15.01.2012-
15.07.2012. During this period 160 patients were hos-
pitalized. Hospitalization diagnosis was recorded as
the Psychiatric Committee’s diagnosis. Patients were
called into the examination room and informed about
the study. Psychiatric interview was performed with
patients who volunteered to participate in the study
and they were asked to fill the forms. 40 patients were
excluded from the study as they did not meet the inclu-
sion criterias and 15 patients refused to participate in
the study. Thus, 100 patients in total were included in
the study.

Statistical ~analyses were performed using the
STATISTICA AXA Software, Version 7.1. Frequency
(n) and percentage (%) parameters were used to define
the categorical data and mean+SD was used to define
the continuous data. Comparisons between groups
were performed using Chi-Square and Fisher’s exact
test for the categorical data and Mann Whitney U test
for the continuous data. Statistical significance was de-
termined as p<0.05.

Results

Average age of in-patients is 37.4+10.6, and 51% of
them is female, whereas 49% is male. And, 64% of
them is married while 36% is single; 2% is literate,
29% is primary school graduate, 32% has elemen-
tary school degree, 28% has high school, 6% has as-
sociate degree and 3% has bachelor degree (Table 1).
Most diagnosed disorders in in-patients are bipolar
affective disorder, acute manic attack, major depres-
sive disorder, psychotic depression; alcoholism and
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schizophrenia, also, percentage of others are seen as

3% and less (Table 2).

Age, body mass index and hospitalization number of
patients with and without BDB comorbidity are found
36.6+13.4, 37.4+10.5, p=0.607; 23.7+4.5, 26.5+5.8,
p=0.337;1.8611.46,1.88+1.86, p=0.942, respectively.

Patients with and without BDB comorbidity; when
compared according to gender (male 6.1%, 93.9%; fe-
male 7.8%, 92.2%; p=1000), place of birth (city 8.3%,
91.7%; district 10.8%, 89.2%; village 100%; p=0.282),
marital status (single 8.3%, 91.7%; married 6.3%, 93.8,
p=0.700) no difference is found. However, in terms of
appearance concerns (100, 0, p<0.001), mirror control
(100, 0, p<0.001), behavior of masking the defected
part (100, 0, p<0.001) differences are found.

In terms of personality disorders, all of BDB patients
were diagnosed with personality disorders whereas
59.1% of other patient group without BDB comorbid-
ity is diagnosed with personality disorder (p<0.05).
The personality disorders distribution in both groups
demonstrated no difference (p<0.05) (Table 1). In
BDB comorbidity group, 71.4% of patients were
spending more than 3 hours in consequence of appear-
ance concern; whereas, one person (1.1%) in other
group without comorbidity was spending more than
one hour.

According to BDB comorbidity, when amount of daily
consumed time in favor of appearance concern is com-
pared between groups, reported as statistically signifi-

cant (p<0.05) (Table 3).

Discussion
This study is the first study that shows the BDD preva-

lence in hospitalized psychiatric patients in a Turkish
clinic is 7%. It is also the Sth study on this subject
throughout the world and the 1st one performed in a
mostly muslim country.

Our study confirmed that BDD is often neglected
even by the psychiatrists. Diagnosis rates tend to im-
prove if the patients are questioned about it. In our
study all the patients with BDD had self-image anxi-
ety, had mirror checking behaviour, tended to camu-
flage the perceived defect, tended to spend more than
1 hour about self-image anxiety and had personality
disorders. None of the patients gave any information
about BDD unless when they were questioned about
BDD. Hospitalized patients were diagnosed after
questioning about BDD.



Table 1. Demographic data of inpatients

Frequency (n)  Percentage (%)
Gender Female 51 51
Male 49 49
Maritial Status Married 64 64
Single 36 36
Educational Status Literate 2 2
Primary School 29 29
Secondary School 32 32
High School 28 28
Collage 6 6
Bachelor’s Degree 3 3
Table 2. Distribution of hospitalization diagnoses
Diagnoses n %
Psychotic depression 10 10
Generalized anxiety disorder 2 2
Bipolar disorder acute mania 33 33
Schizophrenia 9 9
Atypical psychosis 1 1
Major depression 15 15
Schizoaffective disorder 3 3
Post traumatic stress disorder 1 1
Bipolar disorder depressive attack 1 1
Alcohol dependence 10 10
Alcohol abuse 1 1
Drug dependence 2 2
Anorexia nervosa 2 2
Obsesive compulsive disorder 2 2
Adjustment disorder 1 1
Schizophrenia+body dysmorphic disorder 3 3
Alcohol dependence + body dysmorphic disorder 1 1
Bipolar disorder acute mania+ body dysmorphic disorder 1 1
Major depression+body dysmorphic disorder 1 1
Somatoform disorder+body dysmorphic disorder 1 1
Total 100 100

Table 3. Comparison of patients with and without BDB comorbidity, in
terms of time spent more than 1 hour due to appearance concern and

personality disorder
BDB comorbidity p
Negative n (%) Positive n (%)
Personality disorder
Negative 38 (100) 0(0) 0.042
Positive 55 (88.7) 7(11.3)
Time spent
Negative 92 (97.9) 2(2.1) <0.001
Positive 1(16.7) 5(83.3)

BDD: Body dysmorphic disorder
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Our study has many similarities and differences to the
previous studies. In the American studies BDD preva-
lence was found to be 12.9-11%, in the German and
the British studies the prevalence rates were 1.9% and
5.8%, respectively®!¢®. Our findings are lower than
the American studies whereas they are in accordance
with the British study. However, the German study’s
prevalence rate of 1.9% is much more lower than ours.
These differences might be due to a few reasons. In the
first place, the number of the study groups are different.
In the second place these differences might be result-
ing from the methodological differences. In the third
place, it might be resulting from the different range of
diagnosis for hospitalization. Cultural differences may

also be playing a role.

We consider it as an interesting issue that none of
the patients in our study were diagnosed with BDD,
although they had been examined by all the psychia-
trists in our department. Whereas, this issue is also in
accordance with the current literature. Studies in the
current literature show that BDD is often neglected.
In the study of Conroy et al. only one patient was able
to be diagnosed by the first treating physician. In the
studies of Grant et al. and Kollei et al. none of the phy-
sicians were able to diagnose BDD'*"*%, In their study
Dyl et al. showed that BDD in hospitalized patients is
not only frequent in adult patients but also frequent
in adolescents*. Their study was performed in 208 pa-
tients, 6.7% (n=14) of them had definite or possible
BDD diagnoses but only one physician patient was
able to detect BDD in only one patient.

In our study we found that all of the patients with
BDD had self-image anxiety, mirror checking and ca-
muflaging behaviours. We suggest that our findings are
important since it might be useful to question mirror
checking and camuflaging behaviours as well as ques-
tioning the self-image anxiety. Therefore it is not pos-
sible to claim that these findings are pathognomonic
for BDD. The possibility of false positivity should also
be kept in mind. A recently published study supports
this claim. In their study Veale et al. evaluated the use
of self-image anxiety as a tool for screening in England
in 2005. Their results showed that in 95 out of 432 pa-
tients (22%) self-image anxiety was present but other
BDD diagnosis criterias were not covered. It was sug-
gested that questioning self-image anxiety could lead
to false positive results®. Our study supports this claim.
In our study all the patients with BDD had self-image
anxiety but also 12 out of the 81 (14.8%) patients who
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were not meeting the BDD diagnosis criteria, had self-
image anxiety. Our results suggest that questioning the
self-image anxiety might lead to false positive BDD
diagnosis. We believe that further studies with larger
study groups would be useful to determine the screen-
ing tools.

According to our study, all the BDD patients had at
least one personality disorder. Our results are not rel-
evant with other BDD prevalence studies in hospital-
ized patients. In 2 previous American studies this rate
was found as 0% and 1%, respectively'”'®. In the British
study only 4 out of 435 hospitalized patients were diag-
nosed with personality disorders®. Since there were 25
BDD patients in their study, their rate of concurrent
personality disorders is lower than our rate. This differ-
ence might be resulting from our study design in which
we used structured clinical interviews to diagnose per-
sonality disorders. It is also possible that researchers in
the previous studies might have neglected personality
disorders since they did not specially question it.

We believe that our results might have some benefits.
First of all, we suppose that our findings would be use-
ful for clinical psychiatrists. Since BDD is hard to di-
agnose unless questioned specially, it would be useful
to question outclinics patients as well as the hospital-
ized ones. Secondly, our findings might be important
for psychiatric academicians and medicine lecturers.
During psychiatry education it might be emphasized
that BDD is easily neglectable and must be questioned
specially. It might also be important for clinical cos-
meticians. Their awareness of BDD and its easily ne-
glectability, might lead them to consult psychiatrists.
Last of all, our study might be helpful for psychiatric
researchers. Althrough we have found that all the pa-
tients with BDD had mirror checking and camuflaging
behaviours, tended to spend more than 1 hour in self-
image anxiety and had personality disorders, it is not
clear whether these findings apply to all geographic re-
gions and all cultures. Further validity studies in other
geographic regions and cultures would help better di-
agnose the disease.

Our study has some limitations. One of these limita-
tions is the small number of our study group. But study
sample size might not be an important issue consider-
ing the similar sized previous studies which had 100
and 101 patients, respectively'”'®. The second limita-
tion of our study is that it was performed in just one
region and in a third grade hospital. Therefore it is
possible to claim that our study is not representing the
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status in other regions and other hospitals. Our third
limitation is only evaluating the BDD diagnosis with-
out evaluating its severity. It would be useful to per-
form further studies without these limitations.

In conclusion, BDD was not diagnosed in any of our
patients during the first examinations and all our BDD
patients had mirror checking behaviour, tended to ca-
muflage the perceived defect and spent more than one
hour with self-image anxiety and all had at least one
personality disorder. We believe that our study will be
beneficial both to the literature and the clinical prac-
tice. There are a few reason for our claim. In the first
place our study is the 5th study worldwide and the 1st
study in Turkey on this subject. In the second place,
it was performed in a mainly Muslim country. In the
third place, our findings suggest that all the BDD pa-
tients have mirror checking and camuflaging behav-
iours and tend to spend more than one hour in self-
image anxiety and have a personality disorder.
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Efficacy of the Percutaneous Laser Disc Decompression
in Patients with Lumbar Disc Herniation

Lomber Disk Hernili Hastalarda Perkiitan Lazer Disk Dekompresyonunun Etkinligi

Mustafa Kemal ilik
Farabi Hospital, Department of Neurosurgery, Konya, Tiirkiye

ABSTRACT
Aim: The aim of this study is to examine the safety and efficacy
of the Percutaneous Laser Disc Decompression which is applied
to patients with lower back pain and radiculopathy due to lumbar
disc hernia.

Material and Method: In this study, we retrospectively exam-
ined the data of patients who underwent Percutaneous Laser
Disc Decompression. Consecutive 71 patients who underwent
Percutaneous Laser Disc Decompression between 2014 and 2015
were included in the study (average age 38.6+7.3). Visual Analog
Scale was used in order to evaluate the pain levels of patients.
Preoperative Visual Analog Scale scores were compared to scores
obtained from the last examination. Student paired-sample t test
was used in order to analyze all parameters by considering the
statistical significance as p<0.05.

Results: There were 15 patients who were operated at L3-4 seg-
ment, there were 30 patients who were operated at L4-5 segment
and there were 26 patients who were operated at L5-S1 segment.
Mean Visual Analog Scale scores of patients before the operation
decreased from 6.5+1.2 to 3.4+0.7 in the last neurological exami-
nation. All changes were statistically significant.

Conclusion: In selected cases, Percutaneous Laser Disc Decom-
pression is an effective and safe technique in the short and me-
dium term.

Key words: lumbar disc herniation; percutaneous laser decompression; pain

OZET

Amac: Bu calismanin amaci lomber disk hernisine bagl bel agri-
sI ve radiktlopatisi olan hastalara uygulanan Perkitan Lazer Disk
Dekompresyonu’nun etkinligini ve glivenligini arastirmaktir.

Materyal ve Metot: Calisma Perklitan Lazer Disk Dekompresyonu
uygulanan hastalarin dosyalarinin retrospektif olarak taranmasi ile ha-
zirlandl. 2014-2015 yillarinda Perkitan Lazer Disk Dekompresyonu
uygulanan ardisik 71 hasta (ortalama yas 38,6+7,3) calismaya dahil
edildi. Visual Analog Skala hastalann agnlarinin degerlendirmesi icin
kullanild. Preoperatif Visual Analog Skala skorlari, son muayenedeki
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skorlaryla karsilastinldi. Tiim parametreler Student paired-sample t
test ile analiz edildi ve p<0,05 istatistiksel olarak anlamli kabul edlildi.

Bulgular: L3-4 mesafesinden opere olan 15, L4-5 mesafesin-
den opere olan 30, L5-S1 mesafesinden opere olan 26 hastayd..
Hastalarin operasyondan &énceki ortalama Visual Analog Skala
skoru 6,5+1,2’ten son nérolojik muayenelerinde ise 3,4+0,7’e dls-
mustd. Tum degdisiklikler istatistiksel olarak anlamiiyal.

Sonug: Secilmis olgularda Perkiitan Lazer Disk Dekompresyonu’nun
kisa ve orta dénemde etkin ve gdvenli bir yéntem oldugu
gérdlmdastdir.

Anahtar kelimeler: lomber disk hernisi; perkiitan lazer dekompresyon; agri

Introduction

Low back pain is one of the reasons for morbidities
which lead to severe medical and socio-economic
problems"?. The 50-80% of the population experience
lower back pain in their lives®. Lumbar disc herniation
(LDH) is the most common reason for the lower back
pain®. Majority of patients who experience lower back
pain due to LDH get benefit from conservative treat-
ment methods whereas the pain becomes chronic in
some of them’.

Minimal invasive techniques such as transforaminal
injections, facet joint injections, epidural steroid in-
jections, intradiscal electrotherapy, nucleoplasty, and
Percutaneous Laser Disc Decompression (PLDD) are
frequently used in the treatment of LDH as the spinal
anatomy is better understood and technical opportu-
nities are further developed®.

PLDD has been applied for a long time and this mini-
mal invasive technique aims to ensure the evaporation
of the water in the nucleus pulposus and thus it de-
creases the pressure in the intradiscal pressure’. In this
study, data of patients who were applied PLDD due to

LDH were retrospectively examined.



Material and Method

In this study, we included 71 patients who were applied
PLDD between 2014 and 2015. Patients who had disc
herniation in their lumbar magnetic resonance imag-
ing (MRI), who had radicular pain correlated with
MRI results, and who had only one lumbar disc hernia
were operated. All patients had the conservative and
physical treatment more than three months but none
of them got benefit from the physical treatment. We
excluded patients who previously had spinal surgery,
who were morbid obese (body mass index (BMI)>40),
who previously had spinal fracture, who had the ra-
dicular pain because of more than one disc level, who
had severe disc degenerations (the loss of disc height
more than 50%), who had sequestrated disc hernia,
and whose PLL was not intact, who had cauda equina
syndrome or progressive neurological deficit, and who
had instability and spondylolisthesis. PLDD was not
applied to these excluded patients.

Visual Analog Scale (VAS) scores were recorded in or-
der to evaluate the lower back and leg pain before the
operation and in the last clinic examination.

Surgical Procedure

All surgical interventions were performed by the
same surgeon. A good prone positioning of the
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patient was ensured on the operation table and the
distance determination was performed by using fluo-
roscopy. The needle entry hole was anaesthetized
with the help of the local lidocaine injection as it is
not deeper than the facet joint. Then, 18G needle
was moved as it reaches the center of the nucleus
pulposus and as it is parallel to the end plates. After
ensuring that the needle enters into the nucleus
pulposus by passing the annulus fibrosus, laser enters
the fiber disc through the guide wire (Fig 1). Totally
1500 J (0.6 second pulse, 75 J for each pulse) laser
energy was provided into the disc. The remaining gas
was aspirated with the help of the aspirator and the
intervention was finalized.

All statistical analyses were performed by using SPSS
18.0. Student t-paired sample t test was used in the
analysis of VAS scores. P<0.05 was accepted as the sta-
tistical significant.

Results

Of the 71 patients, 41 of them were female and 30 of
them were male. The mean age was 38.6+7.3. There
were 15 patients who were operated at L3-4 segment,
there were 30 patients who were operated at L4-5 seg-
ment and there were 26 patients who were operated at
L5-S1 segment.

Figure 1. Portable X-Ray shows laser fiber at the level of the L4-5 and L5-S1 nucleus pulposus.
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MRI was performed in patients before the operation
and also in the last clinic examination (Fig. 2). Last
neurological examinations of patients were performed
after 6.8+ 1.2 months of the operation.

Mean VAS scores of patients before the operation was
6.5%1.2 (range 4 to 8) whereas VAS scores decreased
to 3.440.7 (range 1 to 5) in the last neurological ex-
amination. All changes were statistically significant

(p<0.05).

In this series, no major complications were observed.
One patient was operated with microdiscectomy dur-
ing the follow-up period (1.4%) whereas one patient
had a spondylodiscitis (1.4%) and was treated with
medical therapy.

Discussion

LDH is one of the most frequent reasons of lower

back pain and radiculopathy (4). In the treatment of

the LDH, generally conservative treatment methods
are used. However, surgical interventions are applied
to patients who do not get benefit from the medical
therapy'. Minimal invasive techniques such as nucleo-
plasty and PLDD are frequently used in the treatment
of LDH as the spinal anatomy is better understood and
technical opportunities are further developed®.

The PLDD treatment principle depends on the closed
hydraulic system theory. Laser energy aims to decrease
the pressure of the nucleus pulposus and peridiscal tis-
sues by leading to the evaporation in the nucleus pulp-
osus. In experimental studies, only 1.0 ml decrease in
the intradiscal volume causes the decline in the pres-
sure (312 kPa decrease). The decreased pressure in the
center leads to the disc to retreat back to the hernia’.

PLDD has been performed more than 50000 patients
till now. ND-yag laser was primarily applied by Choy

in 1986 and there was a 75% success rate'’. Then, laser

Figure 2. Preoperative and postoperative 6 months sagittal and axial MRI findings of 38 years old female patient.
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technology was developed and Ion Resonance Laser,
Excimer Laser and Argon Laser types were developed.
In a retrospective study performed by Menchetti et al.
, they applied PLDD in selected patients and they re-
ported that there was a 70% success rate in the 5 years
follow-up period and there was no complication'".
Gronemeyer had 74% successful results in the 4 years
follow-up period of 200 patients'. Lee and Kang con-
cluded that the appropriate patient selection is one of
the most important factors which can affect the success
rate in PLDD. They also stated that ND-yag laser gives
positive results’. Kim determined criteria for patients
who are required to be operated by using PLDD tech-
nique and suggested that PLDD should be applied to
patients who have leg and lower back pain, who have
protruding discs without sequestered disk according
to MRI results, who have persistent pain despite the
noninvasive treatments are applied more than three
months, who do not have segmental instability and
who do not have psychogenic factors'. In our study,
we applied these criteria and we obtained results simi-
lar to the findings of the literature.

There are two limitations of the study. Primarily, the
study is a retrospective study. Secondly, there is no con-
trol group in the study.

Conclusively, this study shows that PLDD is an effi-
cient and safe technique in a short and medium term
and it can be efliciently applied to patients with legand
lower back pain due to LDH.

References

1. Jacobs WC, Van Tulder M, Arts M, Rubinstein SM, van
Middelkoop M, Ostelo R, et al. Surgery versus conservative
management of sciatica due to a lumbar herniated disc: A
systematic review. Eur Spine ] 2011;20:513-22.

10.

11.

12.

13.

14.

133

Manchikanti L, Singh V, Calodney AK, Helm S 2nd, Deer TR,
Benyamin RM, et al. Percutancous lumbar mechanical disc
decompression utilizing Dekompressor”: an update of current
evidence. Pain Physician 2013;16:1-24.

Nachemson AL. Newest knowledge of low back pain: A critical
look. Clin Orthop 1992;279:8-20.

Gupta S, Gupta M, Nath S, Hess GM. Survey of European pain
medicine practice. Pain Physician 2012;15:983-94.

Rubinstein SM, van Middelkoop M, Assendelft WJ, de
Boer MR, van Tulder MW. Spinal manipulative therapy for
chronic low-back pain: An update of a Cochrane review. Spine
2011;36:825-46.

Erbas YC, Pusat S, Erdogan E. Percutaneous Laser Disc
Decompression: Retrospective Analysis of 197 Cases and
Review of The Literature. Turk Neurosurg 2015;25:766-870.
Singh V, Manchikanti L, Benyamin RM, Helm S, Hirsch JA.
Percutaneous lumbar laser disc decompression: A systematic
review of current evidence. Pain Physician 2009;12:573-88.
Brouwer PA, Brand R, van den Akker-van Marle ME, Jacobs
WC, Schenk B, van den Berg-Huijsmans AA, et al. Percutaneous
laser disc decompression versus conventional microdiscectomy
in sciatica: a randomized controlled trial. Spine J 2015;15:857-
65.

Menchetti PPM, Bini W. Percutaneous treatment in lumbar
disc herniation. In: Minimally Invasive Surgery of the Lumbar
Spine. Springer Verlag 2014:83-105.

Choy D. Percutaneous laser disc decompression (PLDD).J Clin
Laser Med Surg 1998;16:325-33.

Menchetti PPM, Canero G, Bini W. Percutaneous laser
discectomy: Experience and long term follow-up. Acta
Neurochir Suppl 2011;108:117-21.

Gronemeyer DH, Buschkamp H, Braun M, Schirp S,
Weinsheimer PA, Gevargez A. Image-guided percutancous laser
disk decompression for herniated lumbar disks: A 4-year follow-
up in 200 patients. J Clin Laser Med Surg 2003;21:131-8.

Lee SH, Kang HS. Percutancous endoscopic laser annuloplasty
for discogenic low back pain. World Neurosurg 2010;73:198—
206.

Kim PS. Nucleoplasty. Tech Reg Anesthesia Pain Man
2004;8:46-52.

Kafkas J Med Sci 2017; 7(1):130-133



134

ARASTIRMA MAKALESI / RESEARCH ARTICLE
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Toksin Uygulamalari: Retrospektif Bir Galisma

Botulinum Toxin Application Experiences in Adiyaman University, Department of Neurology:
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ABSTRACT

Aim: The most known potent accepted as biological toxin is
Clostridium botulinum. Botulinum toxin type A (BoNT-A) in the
neuromuscular junction leads to loose paralysis by inhibiting
acetylcholine release from presynaptic nerve ending and muscle
cholinergic transmission. For this effect, application areas in some
neurological diseases of the toxin have been shaped as hemifacial
spasm, essential blepharospasm, cervical dystonia, task-specific
dystonia and spasticity in adult post-stroke.

Material and Method: In this retrospective study, between
January 2015 — May 2016, of the 21 patients monitored in our
clinic and whose BoNT-A injections are applied to, the diagnosis
and treatment schemes, the responses to botulinum toxin treat-
ment, common side effects encountered in therapy, the patients’
follow-up done during the treatment and the response to the treat-
ment subjectively evaluated by patients have been reported and
discussed.

Results: The improvement in patients’ response to treatment was
subjective by themselves as a good recovery of 50% or better and
poor recovery of less than 50% by themselves.

Conclusion: Positive results were obtained in the indications of
BoNT-A application in the study.

Key words: botulinum toxin; hemifacial spasm; blepharospasm, cervical
dystonia; spasticity
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Amac: Bilinen en potent biyolojik toksin olarak kabul edilen clost-
ridium botulinum toksinidir. Botulinum toksin tip A (BoNT-A) né-
romUskuler bileskede presinaptik sinir ucundan asetilkolin salinimi
ve kolinerjik iletimi inhibe ederek kasta gevsek paraliziye yol ac-
maktadir. Bu etkisinden dolayi toksinin bazi nérolojik hastaliklardaki
uygulama alanlari; hemifasiyal spazm, esansiyel blefarospazm, ser-
vikal distoni, task spesifik distoni ve eriskinde inme sonrasi gelisen
spastisite seklinde olmustur.
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Materyal ve Metot: Arastirma Ocak 2015 — Mayis 2016 tarihleri ara-
sinda néroloji kliniginde izlenen ve BoNT-A enjeksiyonlan uygulanan
21 hastanin tanilan, tedavi semalar, botulinum toksin tedavisine ya-
nitlan, tedavide karsilasilan yan etkiler ile hastalarin tedavileri boyunca
yapilan izlemleri ve tedaviye yanitin hastalar tarafindan subjektif de-
gerlendirmeleri rapor edilmis ve tartisilimistir.

Bulgular: Hastalann tedaviye yanitlarindaki diizelme kendileri ta-
rafindan subjektif olarak %50 ve lzerindeki diizelmeyi iyi olarak ve
%50’nin altindaki diizelmeyi ise kétii olarak ifade etmislerdir.

Sonug: Arastirmada BoNT-A uygulamasinin endikasyonlarinda
olumlu sonuclar alinmistir.

Anahtar kelimeler: botulinum toksini; hemifasiyal spazm; blefarospazm;
servikal distoni; spastisite

Girig

Botulinum toksini (BoNT) uygulamalari son 20 yil-
da, klinik tipta artmis olup, bu toksin 6zellikle; hare-
ket bozukluklari, spastisite, otonomik hiperaktivite ile
seyreden sendromlarin tedavisinde yaygin olarak kul-
lanilmaktadir’. BoNT, gram pozitif anaerobik bir bak-
teri olan clostridium botulinum tarafindan tretilen bir
nérotoksindir. BONT, nérolojik hastaliklardan kozme-
tige kadar bir¢ok alanda kullanilmaktadir ve kullanim
alan1 giin gectik¢e artmaktadir. BONT uzun zamandir
noéroloji kliniklerinde uygulanmaktadir. Turkiyede A
tipi botulinum toksini (BoN'T-A) igeren iki ticari form
mevcuttur. BONT-A kasa enjekte edildiginde noro-
miiskiiler bileskede presinaptik sinir ucundan endosi-
tozla alinir, fiizyon proteinlerini etkileyerek asetilkolin
salinimi inhibe eder, bu kimyasal denervasyon kasta
gevsek paraliziye yol agmaktadir’™. Ozellikle hemifa-
siyal spazm (HFS) ve blefarospazm (BS) gibi fasiyal
diskinezilerde ilk tedavi secenegi BONT-A enjeksiyo-

nudur’. Genellikle etki uygulamanin 2-3. giiniinde



baglar, iki haftada maksimuma ulasir, ortalama t¢ ay
kadar stirer ve alti1 ayda reinnervasyon tamamlanma-
styla tam diizelme olur*. Yaklagik 1,5 yildir noroloji
klinigimizde de BONT uygulanmaktadir.

Bu retrospektif ¢aligmada, klinigimizde izlenen ve
BoNT-A enjeksiyonlar1 uygulanan 21 hastanin kayit-
lar1 geriye doniik olarak incelendi. Hastalarin tanilari,
tedavi gemalar;, BONT tedavisine yanitlari, tedavide
kargilagilan yan etkiler ile hastalarin tedavileri boyun-
ca yapilan izlemleri ve tedaviye yanitin hastalar tara-
findan subjektif degerlendirmeleri rapor edilmis ve
tartigtlmigtur.

Materyal ve Metot

Bu retrospektif ¢aligmaya, Ocak 2015 — Mayis 2016
tarihleri arasinda klinigimizde diizenli olarak takip
edilen ve BONT-A enjeksiyonlart uygulanan 21 hasta
alinmugtir. Caligma igin tiniversitemiz etik kurulundan
(2016/4-5) onay alindi. Klinigimizde diizenli olarak
izlenmeyen, farkli klinik ve merkezlerde izlenip enjek-
siyon yaptiran hastalar ¢aligma dig1 birakilmigtir. Ayrica
ayni yillar arasinda klinigimizde enjeksiyonlar1 yapilan,
ancak bagka klinik ve merkezlerde de izlemi yapilan iki
hasta ¢aligma dig1 birakilmigtir. Hastalarin 13’ kadin,
sekizi erkektir. Hastalarin yaglar1 19-75 (ortalama:
53,3416,7) arasinda degismektedir. Hastalarin 12%i
HFS, dordi BS, ikisi spasmodik tortikolis, biri inme
sonrasi gelisen spastisite, biri serebral palsiyle iligkili
spastisite, biri spastik paraparezi nedeniyle izlenmistir.
Mevcut izlem yillar1 igerisinde hastalara yaklagik 90 uy-
gulama yapilmigtir. Her toksin uygulamasi esnasinda
enjeksiyon sayist hastalara ve aldiklari klinik tanilara
gore degismekeedir. Uygulama 6ncesinde uygulamanin
yapilacagi bolge 6nce alkollii bir pamuk pargasi, sonra
kuru bir pamuk pargas: ile silinmis ve kauguk tipanin
acikta kalan merkez kismi delinmeden 6nce alkol ile te-
mizlenmis olmasina dikkat edilmistir. Enjeksiyonlarda
25 G'lik igne kullanilmigtir. BON'T-A uygulama 6ncesi
soguk zincir kogullarina uygunluguna (2-8°C) dikkat
edilmigtir. Preparatlarin klinigimize getiriliglerinden
sonraki agamada da saklanma kogullarina uyulmugtu.
Ayrica soguk zincire uyulmayan durumlarda toksin uy-
gulamasi yapilmamigti. Hastalara BONT-A (Botox ve
Dysport) uygulanmistir. Uygulamada boyun ve ekstre-
mite kaslar1 icin 2 mI’ lik dental enjektor ile yiiz kaslar:
i¢in 1 mL’lik sabit ve turuncu uglu insiilin enjektori se-
¢ilmigti. Enjeksiyon 6ncesi Botox 5 U/0,1 ml, Dysport
ise 20 U/0,1 mL olmak tizere steril serum fizyolojik ile
dilue edilmigti. Enjeksiyon flakon sallamadan hafifce
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karigtirildiktan sonra uygulanmisti. BONT-A enjek-
siyonlar1 orbicularis oculi kasinin degisik boliimleri-
ne (orbital, preseptal ve pretarsal) yapilabilir. Botox
icin baslangic dozu olarak 1,25-2,5 U (her bir alana
0,05-0,1 ml) tercih edilmis, idamede doz artirilmistir.
Dysport kullanilmasi durumunda ise 0,1 mLlik (20
tinitelik) enjeksiyonlar goziin alt ve iist medialine, 0,2
mL’lik (40 tnitelik) enjeksiyonlar ise her bir goziin alt
ve tist orbicularis oculi kaslarinin igine, pretarsal olarak
yapilmugtir. Bu uygulamalar sirasinda elektromyografi
(EMG) rehberligine gerek duyulmamigtir. HES ve BS
i¢cin BONT-A uygulamasi olarak daha ¢ok orbicularis
oculi kasinin pretarsal bsliimii tercih edilmigti. Ust goz
kapaginda medial ve lateral orbicularis oculi kaslarina
enjeksiyon yapilmistir. BS i¢in lateral orbicularis oculi
ve yliztin alt bélgesine enjeksiyon yapilmigtir. Sonraki
uygulamalarda, uygulanacak doz hastanin tedaviye
yanitina gore diizenlenmisti. Ik enjeksiyondan 3 giin
— 1 hafta sonra her bir hastada etki olugup olusmadig:
kontrol edildi. Biitiin hastalarda ilag etkisini gostermis-
ti ve hi¢bir hastada ilave uygulama yapilmadig: tespit
edildi. Ayrica hastalar ile yapilan goriismeler sonucun-

da komplikasyon olup olmadigina bakilmigt1.

Bulgular

Caligmaya alinan hastalarin  tamami daha 6nce
BoNT-A ile tedavi edilmemigti. Toksin uygulamasin-
dan once dort hasta karbamazepin, yedi hasta klona-
zepam, sekiz hasta gabapentin ve iki hasta baklofen
kullanmig ve yarar gormemisti. Hastalardan higbiri
trisiklik antidepresan kullanmamisti. Onceden medi-
kal tedavi alan hastalarin enjeksiyon tedavisine geg-
meden yaklagtk 3—4 hafta 6ncesinden bu tedavilerin
kesildigi goriildii. Hastalarin takip stireleri igerisinde
uygulamay1 biraktiracak diizeyde yan etkiler gelisme-
misti. Dort olguda goz kurulugu, gozlerde batma-agri,
iki olguda epifora ve bir olguda enjeksiyon yerinde agr1
ve ekimoz gelismisti. Izlemde bir hastada ise hem pitoz
hemde diplopi gelismis ve bu yan etkiler 2-3 haftada
dizelmisti. Komplikasyon gelisme sikligi %42,9 ola-
rak goriilmesine kargin, gelisen bu yan etkiler hastala-
rin tamaminda hafif ve gecici nitelikte olup hastalarin
hi¢birinde tedaviyi birakmalarina engel olmamigtir.
Dahasi hastalarimiz ve yakinlar geligebilecek yan etki-
lere karg1 ayrintili olarak bilgilendirilmigti. Hastalarin
tedaviye yanitlarindaki diizelme kendileri tarafindan
subjektif olarak %50 ve tizerindeki diizelmeyi iyi ola-
rak ve %50’nin altindaki diizelmeyi ise kotii olarak
ifade etmiglerdir. Bu dogrultuda hastalarin %57,1’1 iyi
ve %42,9'u ise koti seklinde subjektif olarak diizelme
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ifade etmiglerdir. HFS'li olgularin altisinda (%50) sag,
6’sinda (%50) sol tarafta tutulum vard: (Tablo 1). Bu
hastalara ait kraniyal magnetik rezonans gortintiileme-
leri normal tespit edilmigti. Yani 7. veya 8. kraniyal si-
nir kompresyonuna ait bulguya rastlanmamisti. Ayrica
BS olan bir bayan hasta klinigimize bagvurmadan 6nce
7. kraniyal sinir kompresyonuna neden olan vaskiiler
patoloji nedeniyle opere olmugtu.

Tartisma

Cesitli norolojik hastaliklarda 6zellikle distoninin
tedavisinde triheksifenidil, diazepam, klonazepam,
tetrabenazin, karbamazepin, levadopa kullanilmigtir.
Bununla birlikte bu ilaglara cevap ¢ok sinirli kalmigtir.
[laglara kargt sinirlt yanitin boglugunu uzun siireden
beridir kullanilan BoNT doldurmugtur. BONT enjek-
siyonlarinin HFS ve fokal distonilerin tedavisinde ilk
segenek oldugunu vurgulayan ¢ok merkezli bir ¢alis-
mada belirtilmigtir®.

Tablo 1. Hastalarin 6zellikleri

Hemifasiyal spazm en sik goriilen periferik kokenli
bir kraniyoservikal hareket bozuklugudur’. Spazmlar
genellikle 40 ve 50 yaglarinda baglar. Caligmada HFS
olgulart daha ¢ogunluktaydi. Ayrica HFS siklikla ka-
dinlarda ve 50’li yaglarda baglamisti. Kraniyal distoni
olgularinin %80’inde diger bir viicut bolgesindeki dis-
toni eslik eder®. HFS olan hastalar unilateral BS gibi
tedavi edilmistir, diger etkilenen yiiz kaslarinin her
birine gerektik¢e enjeksiyon yapilmigtir. BS tedavi-
sinde uzun yillar medikal tedavi yéntemleri denenmis
fakat yiiz giildiiriicii sonuglar alinmamigtir®. Literatiir
ile uyumlu olarak BS olarak takip ettigimiz hastalari-
mizin sadece ikisinde perioral distonik tutulug vardi.
Yapilan ¢aligmalarda®® BoNT-A enjeksiyonlarina
bagli lokal yan etkiler; enjeksiyon yerinde agr1, 6dem,
ckimoz, hiperestezi ve bagagris seklinde bildirilmigtir.
Ayrica ¢aligmalarda toksine bagli gelisen bu yan etkile-
rin genellikle iyi tolere edildigi bildirilmigtir. Sistemik
yan etkiler arasinda bulanti, halsizlik ve yorgunluk,

Hastaligin Toplam Takip )
baslama enjeksiyon  siiresi Onceden
Olgu Cinsiyet Tani Yas yasl sayIsl (ay) Komlikasyon kullanilan ilag
1 K Blefarospazm 75 60 6 18 GOz kurulugu, batma, agn Gabapentin
2 K Spazmodik tortikolis 25 15 4 16 Yok Baklofen
3 K Sol hemifasiyal spazm 60 45 4 12 GOz kurulugu, batma, agr Klonazepam
4 K Blefarospazm 55 36 4 12 GOz kurulugu, batma, agri Klonazepam
5 K Sag hemifasiyal spazm 67 48 4 10 Goz kurulugu, batma, agrn Klonazepam
6 K Sag hemifasiyal spazm 45 40 2 8 Yok Gabapentin
7 K Sol hemifasiyal spazm 52 4 4 16 Bukkal angiiler deviasyon Gabapentin
8 K Sag hemifasiyal spazm 58 43 3 12 Epifora Klonazepam
9 K Sol hemifasiyal spazm 73 63 5 18 Yok Gabapentin
10 E Sol hemifasiyal spazm 53 4 4 18 Epifora Karbamazepin
11 E Blefarospazm 63 45 3 12 Enjeksiyon yerinde agri, ekimoz Gabapentin
12 K Sag hemifasiyal spazm 57 47 3 12 Sag gozde pitoz, diplopi Karbamazepin
13 E Karbamazepin 55 47 5 18 Yok Karbamazepin
14 K Paraparezi 21 17 5 17 Yok Gabapentin
15 E Sol hemifasiyal spazm 75 65 2 6 Yok Klonazepam
16 K Sag hemifasiyal spazm 53 45 4 12 Yok Gabapentin
17 E Sol hemifasiyal spazm 50 39 3 9 Yok Gabapentin
18 E Blefarospazm 67 42 4 12 Yok Karbamazepin
19 E Spazmodik tortikolis 31 21 4 12 Yok Baklofen
20 E inme sonras spastisite 65 60 4 16 Yok Klonazepam
21 K Serebral palsi ile iliskili spastisite 18 2 4 16 Yok Klonazepam
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jeneralize guigstizlik, disfaji, solunum sikinusi, do-
kiintii ve grip benzeri semptomlar yer almaktadir'.
Yan etkiler uygulama yerine gore degisir ve ilacin uy-
gulandig kastan komgu kaslara toksinin diftizyonuna
baglidir'™'% Ayrica orbicularis oculi kasinin pretarsal
bélimiine yapilan uygulamalarin daha basarili sonug-
lar verdigi ve en 6nemli yan etki olan ptozis sikliginda
azalmaya neden oldugu gosterilmigtir’*~">. Yapilan ca-
lismada orbicularis oculi kasinin pretarsal bélimiine
yonelik BONT-A uygulamalarinda sadece 1 hastada
hem pitoz hem de diplopi gelismisti. Genel hasta sa-
yimiza bakildiginda klinik yarar sagladigini ortaya
konmugtu'. Ptoz toksinin levator palpebra kasina di-
fuzyonu sonucu en sik goriilen yan etki oldugundan
bunu onlemek icin toksin yiiksek konsantrasyonlu
hazirland1 ve st goz kapagi uygulamalarinda orta
hat enjeksiyonundan kaginildi. Yapilan bu pretarsal
uygulamada literatiir'® ile uyumlu olarak pitoz, enjek-
siyon yerinde agr1 ve goz kurulugu izlenmigti. Ayrica
BS’1 olan bir olguda tek tarafli g6z kapaginda ekimoz
gozlenmisti. Ekimozu olan bu hastaya antiagregan ilag
kullandig i¢in ilag kesilmesi onerilmis fakat hasta bu
oneriyi reddetmigti. Hastalarimizda ¢aligmalardan
farkli olarak 6dem ve bagagrisi gelismemigti. Gozyasi
drenajinda bozulma sonucu epifora (asir1 géz yagarma-
s1) ve inferior oblique kasa difiizyon nedeniyle diplopi
olasilig1 nedeniyle alt goz kapaginin medial bolimi-
ne uygulamadan kaginilmasi gereklidir. Yine yiiksek
dozlar komgu kaslar1 olumsuz etkileyebilecegi i¢in doz
ayarlamast iyi yapilmalidir’®. Ayrica tilkemizde yapilan
retrospektif bir calismada da pitozis (%8,5) ve bukkal
angiiler deviasyon (%8,5) bildirilmistir. Genel kop-
likasyon oranini ise %17 olarak rapor etmiglerdir".
Hastalarinin buyiik bir bolimtni HFSlt hastalarin
olusturdugu, daha fazla hastayr iceren retrospektif
bagka bir caligmada ise genel komplikasyon orani-
nt %10un alunda oldugu belirtilmis ve uygulanan
toksinin giivenli bir tedavi oldugu ifade edilmigtir'®.
Yakin olmayan zamanda yapilan bir ¢aligmada komp-
likasyon oranlar1 %80’lere varan ¢ok yiiksek oranlarda
bildirilmistir. Bu durum teknik uygulama hatalarina
baglanmigtir’. Bu uygulamalarda da sadece bir olguda
diplopi ve pitoz (%4,8), 2 olguda da epifora (%9,5) ve
1 olguda bukkal angiiler deviasyon (%4,8) gelismisti.
Ayrica gozlerde agri-batma (%19) ve goz kapaginda
ckimoz (%4.,8) gibi komplikasyonlar da gelismisti.
Genel komplikasyon oran1 %42,9 diizeyindeydi. Bu is-
tenmeyen yan etkiler muhtemelen toksinin diffiizyon
etkisi nedeniyle oldugu distintilmektedir. Botulinum
toksini enjeksiyonlarinda izlendigi bildirilen bir bagka
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komplikasyon ise tedavinin ileri donemlerinde gelisen
antikor olusumu riskidir. Bu oranin yiiksek olmasinin
nedeni 1998 oncesinde kullanilan orijinal preparat-
lardaki yiiksek protein diizeyi ile iligkilendirilmistir.
Simdi kullanilan preparatlardaki protein diizeyinin
daha disiik olmasi sebebiyle bu komplikasyonun daha
seyrek gortildugi bildirilmistir®. Uygulamalar sonra-
sinda erken donem oldugu icin hi¢bir hastada antikor
olusumu gozlenmemisti.

Servikal distoniler icin BONT-A enjeksiyonunun yarar-
l1 oldugu ve etkinligi gtivenilir bir tedavi yontemi oldu-
gu birgok caligmada gosterilmigtir'”*!. Servikal disto-
nide piyasada Botox olmadigindan Dysport kullanimi
tercih edilmis, baglangicta onerilen doz, ti¢ en aktif bo-
yun kasina uygulanmak tizere her hasta igin toplam 500
tinite olarak belirlenmisti. Azaltilmis doz, azalmug kas
kitlesinin goriildigt bir yagh hastaya ve digik kilolu
bir bayan hastaya uygulanmisti. Disfaji insidansini en
aza indirmek i¢in sternocleidomastoid kaslarina bilate-
ral olarak enjeksiyon yapilmamigti. Enjeksiyon siklikla
kasin en az iki noktasina yapilmigti. Hastalarimizin hig¢
birisinde disfaji gézlenmemisti. Oysa yapilan ¢aligma-
larda servikal distonilerde en sik kargilagilan yan etki
disfaji olarak ve sternocleidomastoid kasin enjeksiyon-
larinda bildirilmigtir**. Spastisitede biiyiik kaslarda
birka¢ noktadan fazla hacimde enjeksiyon yapmak
daha etkilidir**. Calismamizda da etkinligi arttirmak,
yan etkiyi azaltmak icin kiigiik veya derin yerlegimli
ekstremite kaslarinda EMG egliginde enjeksiyonlar
yapildig1 tespit edildi. Inme sonrast spastisite, serebral
palsiyle iligkili spastisite ve spastik paraparezide de tok-
sinin biiyiik kas kiitlesine yeterinde diftize olmast icin
alt ve tist ekstremite kaslarina yonelik olarak Dysport
tercih edilmigti. Inme sonrast spastisite, serebral palsi
ve spastik paraparezide baslangicta 1000 U uygulan-
mugtl. Ayrica her uygulama seansinda 1500 U’yi gec-
meyecek sekilde enjeksiyonlar uygulanmigt.

Direng gelisimini saptamada duyarliligs yiiksek olan
in vitro testler antikorlarin nétralizan antikor olup
olmadigini ozgiillugi yitksek olan biyotestler ve kli-
nik testler ile degerlendirilir®. Klinik testler arasinda
da frontalis antikor testi, unilateral kas enjeksiyonu
testi ve ekstensor digitorum brevis (EDB) testi yer al-
maktadir®. Caligmamizda da giinlik pratikte direng
gelisiminin tespiti i¢in klinik testlerden frontalis an-
terior ve ekstensor digitorum brevis testleri kullanil-
migstr. Direng gelisimini 6nlemek igin ti¢ aydan kisa
sirede enjeksiyon yapilmamali, giiglendirici (boos-
ter) enjeksiyonlardan kaginilmali ve maksimal doz
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agilmamalidir®. Caligmada ti¢ aydan kisa siirede en-
jeksiyon yapilmamigti. Giiglendirici (booster) enjek-
siyonlardan kag¢inilmig ve literatiir ile uyumlu olarak
doz agilmamigt1.

Caligmada, literatiir ile uyumlu olarak hastalarin tiimi
degerlendirildiginde BONT-A uygulamasinin simdiye
kadar ad1 gegen endikasyonlarinda klinik izlem ve has-
talarin geri bildirimleri ile olumlu sonuglar alinmugtir.
Ayrica bu sonuglar literatiirle uyumlu olarak istatistik-
sel olarak anlamli goriilmigtir. Bu ¢aligma, lokal bo-
tulinum toksin tedavisinin etkili, givenli ve uzun siire
relapslardan koruyucu ve HFS, BS, Servikal distoni,
inme sonrasi spastisite ve serebral palside kabul goren
bir tedavi yontemi oldugu ger¢egini desteklemekeedir.
Ayrica bu konuda daha uzun siireli ve daha fazla sayida
hasta igeren ¢ok merkezli ¢aligmalarin gerekli ve yararl
oldugu digiintilmektedir.

Cikar Catismasi Beyani

Yazarlar ¢ikar catigmast olmadigini bildirmiglerdir.

Finansal Destek

Bu ¢aligma i¢in herhangi bir finansal destek alinmamugtir.
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ABSTRACT

Aim: Our study aimed to evaluate patient satisfaction 12 weeks
after total knee arthroplasty (TKA) and determine preoperative and
postoperative factors which influence short term patient satisfac-
tion following TKA.

Material and Method: Patients who underwent 40 primary TKAs
were included. Patients were assessed by using Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC), Short
Form-36 (SF36), Visual Analog Scale (VAS)-pain, 50-meter walk-
ing test preoperatively and 12 weeks after TKA. The duration of
walking was measured while the patients walked 50 m. Both pre
and postoperative flexion and extension range of motion (ROM) of
the knee were recorded. Postoperatively patient satisfaction was
evaluated.

Results: Preoperatively, there was no difference between satis-
fied and dissatisfied patients in terms of age, VAS-pain, SF36
sub scores, WOMAC sub scores, active and passive flexion and
extension ROMs (p>0.05). Postoperatively, VAS-pain and SF36
general health and physical-emotional sub scores were lower
and passive knee flexion was higher in satisfied patient group
(p<0.05). Among clinical parameters, only postoperative VAS-
pain had a significant negative impact on patient satisfaction
(p<0.05). Other parameters including age, gender, pre and post-
operative active flexion and extension ROMs, preoperative VAS-
pain, WOMAC and 50-metre walking duration had no impact on
patient satisfaction (p>0.05).

Conclusion: Preoperative pain, disability and quality of life
had no effect on postoperative short term patient satisfaction.
Postoperative pain severity, knee flexion ROM degree and de-
terioration in quality of life had significant negative impact on
postoperative patient satisfaction. Larger studies are necessary
to further clarify the factors associated with dissatisfaction fol-
lowing TKA.

Key words: arthroplasty; satisfaction; quality of life
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OZET

Amac: Bu calismada total diz artroplastisinden (TDA) 12 hafta
sonra hasta memnuniyetinin degerlendirilmesi ve TDA sonras! kisa
dénem hasta memnuniyetini etkileyen preoperatif ve postoperatif
faktdrlerin saptanmasi amaclanmgtir.

Materyal ve Metot: Primer TDA yapilan 40 hasta calismaya alindi.
Hastalar Western Ontario ve Mc Masters Universiteleri Osteoartrit
Indeksi, Kisa Form-36 (SF36), Gérsel Analog Skala (Visual Analog
Scale, VAS)-agn, 50 metre ylirime testi ile ameliyat éncesi ve
TDA’dan 12 hafta sonra degerlendirildi. Pre ve postoperatif diz
fleksiyon ve ekstansiyon eklem hareket acikliklan (EHA) kaydedildi.
Postoperatif hasta memnuniyeti degerlendirildi.

Bulgular: Preoperatif dénemde gruplar arasinda memnun ve
memnun olmayan hastalar arasinda yas, VAS-agri, SF36 alt skorla-
n, aktif ve pasif EHA’lar agisindan fark yoktu (p>0,05). Postoperatif
dénemde memnun hasta grubunda VAS-agr ve SF36 genel saglik
ve fiziksel-emosyonel rol alt skorlar diislik, pasif diz fleksiyonu ise
ylksekti (p<0,05). Klinik parametreler arasinda sadece postope-
ratif VAS-agrinin hasta memnuniyeti (zerine belirgin negatif etkisi
vardi (p<0,05). Yas, cinsiyet, pre ve postoperatif aktif fleksiyon ve
ekstansiyon EHA’lari, preoperatif VAS-agri, WOMAC ve 50 metre
ydrime sdresinin hasta memnuniyeti (zerine etkisi yoktu (p>0,05).

Sonug: Preoperatif agn, disabilite ve yasam kalitesinin postoperatif
kisa dénem hasta memnuniyeti (zerine etkisi yoktu. Postoperatif d6-
nemdeki agn siddeti, diz fleksiyon EHA derecesi ve yasam kalitesinde
bozulmanin hasta memnuniyeti tizerine belirgin negatif etkisi mevcut-
tu. TDA sonrasi memnuniyetsizlikle iliskili faktérlerin genis diclide net-
lestirilmesi icin daha ¢ok hasta iceren calismalara gereksinim vardir.

Anahtar kelimeler: artroplasti; memnuniyet; yasam kalitesi

Introduction
Osteoarthritis (OA), also called degenerative joint dis-

ease, is the most common form of arthritis and one of the
leading causes of physical disability. It is characterized by
loss of articular cartilage, within synovial joints, associated
with hypertrophy of bone and thickening of the capsule. It

may occur in any joint, but is most common in the hand,
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foot, knee, spine and hip? It disables about 10% of people
who are older than 60 years. The economic burden of OA
including direct costs of medical interventions and indi-
rect costs of disability is high, accounting for more than
$60 billion per year in United States®.

The most commonly affected peripheral joints are the
knees'. Various factors including obesity, malalign-
ment, trauma or joint instability have been found to
be associated with knee OA®. Total knee arthroplasty
(TKA) is one of the most effective surgical treatment
options in relief of pain and improve functions for the
patients who are not responsive to conservative thera-
py. The world’ s population aging has led to increase in
the frequency of knee OA and consequently TKA for

end stage-arthritis>®.

Patient satisfaction was first defined as the patient’s ‘at-
titudes toward physicians and medical treatment’ by
Hulka et al.” in 1970. Patient satisfaction after TKA
may be associated with patient’ s expectations and im-
provement in pain and other clinical symptoms and
functions’. In previous studies in the literature, it was
reported that there was discordance between patient
and surgeon satisfaction after surgery®’. Unfortunately,
18-30% of the patients reported dissatisfaction with
treatment outcomes after TKA'™.

The present study aims to assess patient satisfaction in
patients with knee OA at 12 weeks after TKA and to
determine preoperative and postoperative factors asso-
ciated with post-TKA patient satisfaction.

Material and Method

A total of 40 patients (36 women and 4 men) with
knee osteoarthritis who underwent 40 primary TKAs
were included in the study. All of the patients met
American College of Rheumatology criteria for knee
OA". Exclusion criteria were presence of neurologi-
cal diseases such as multiple sclerosis, cerebrovascular
disorders, Parkinson’s and Alzheimer’s diseases; un-
controlled comorbid diseases such as such as diabetes
mellitus and hypertension. Data regarding age, gender,
duration of symptoms were noted.

Functional status was evaluated by using Western
Ontario and McMaster Universities Osteoarthritis
Index (WOMAC)'2. WOMAC is a patient-adminis-
tered questionnaire which assesses pain, stiffness and
functional disability due to osteoarthritis. It includes
24 items. High scores indicate worse pain, stiffness and
functional status'

Kafkas J Med Sci 2017; 7(1):139-143

Short Form-36 (SF36)" was used for assessing QoL.
SF36 is a 36-item questionnaire which has eight di-
mensions including vitality, physical functioning,
physical role functioning, bodily pain, general health,
mental health and emotional and social functioning.

Higher scores on SF36 indicate higher QoL.

Severity of pain on 100 mm Visual Analog Scale
(VAS)"; pain, stiffness, function and total scores of
WOMAC; SF36 scores and duration of walking were
recorded at baseline (preoperative) and at 12 weeks af-
ter TKA. The duration of walking was measured while
the patients walked 50 m. Both pre and postoperative
ROMs of the knee were measured by using goniom-
etry and flexion and extension degrees of the knee were
recorded.

Surgery Procedure

Unilateral TKAs were performed to all of the patients
by the same orthopedic surgeon. After combined epi-
dural and spinal anesthesia, patients were prepared and
draped in supine position for surgical incision. Knee
joint was accessed via paramedian incision. Both tibial
and femoral components were fixed with bone cement.
No complication due to surgery was observed.

Patient satisfaction was evaluated by the answers to the
question ‘Are you satisfied?” Answer ‘yes’ was accepted
as ‘satisfaction] while answers ‘no’ and ‘I am not sure’
were accepted to be ‘dissatisfaction’

Postoperative Physiotherapy Program

Postoperatively, all of the patients underwent a physio-
therapy program which involves quadriceps strength-
ening exercises, gluteal sets, ankle pumps, heel slides,
hip abduction and knee flexion exercises which are
done lying on back and repeated 20 times.

The present study conforms to the provisions of the
World Medical Association’s Declaration of Helsinki.
The study protocol was approved by the Medical
Research Ethics Committee. All of the participants
signed informed consent form.

Data were presented by descriptive analysis with
meantstandard deviation (SD) and median values.
Scores of the above-mentioned scales were obtained
for statistical analyses. Mann Whitney U test was used
to compare the differences between two groups for
continuous variables. Logistic regression analysis was
used to determine factors affecting patient satisfac-
tion. A value of p<0.05 was considered statistically



significant. All analyses were performed using IBM
Statistical Package for the Social Sciences (SPSS) for
Windows, Version 21.0 (Armonk, New York, USA).

Results

The study included a total of 40 patients (36 women
and 4 men) with knee osteoarthritis who underwent
TKA. Of the patients, 82.5% (33 patients) was satis-
fied and 17.5% (7 patients) was dissatisfied. Mean
age was 65.91+7.79 [48-77] (median 66) in satis-
fied patient group and 67.57+10.50 [50-80] (median
73) in dissatisfied patient group. According to Mann
Whitney U test, preoperatively, there was no statisti-
cally significant difference among groups in terms of
age, VAS-pain, SF36 sub scores, WOMAC sub scores,
active and passive flexion and extension ROM degrees

(p>0.05) (Table 1).
Twelve weeks after TKA, VAS-pain and SF36 physi-

cal role, general health and role emotional sub scores
were lower and passive knee flexion was higher in sat-
isfied patient group than in dissatisfied patient group
(p<0.05). There was no statistically significant differ-
ence among groups in terms of SF36 physical function,
bodily pain, vitality, social functioning and mental
health sub scores, WOMAC sub scores, active flexion
and extension ROM degrees (p>0.05) (Table 2).

Impact of Clinical Parameters of the Patients

(Age, Gender, Pre and Postoperative Active and Passive Flexion
and Extension ROMs, Pain, Stiffness and Functional Status)

on Patient Satisfaction

Among clinical parameters, only postoperative VAS-
pain had a significant impact on patient satisfaction
(p<0.05). Other clinical parameters including age,
gender, pre and postoperative active and passive flex-
ion and extension ROMs, preoperative VAS-pain,
WOMAC and 50-metre walking duration had no
impact on patient satisfaction (p>0.05). 5 coefhicients
and adjusted R* values are given in Table 3.

Discussion

Patient satisfaction is increasingly being used to as-
sess outcome of surgical intervention. This statement
is also valid for TKA which is an elective surgical
procedure which orthopedic surgeons perform for
pain relief and functional recovery. Although TKA
is thought to be the gold standard in the treatment of
end stage knee osteoarthritis, in previous studies in

Table 1. Preoperative patient data
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Satisfied patient  Dissatisfied patient ~ p

group (n=33) group (n=7) value
Age (years) 65.91+7.79(66)  67.57+10.50(73)  0.577
VAS-pain (mm) 90.63+12.73 (95)  96.85+4.74 (100)  0.218
Active knee flexion 87.88+14.69(85)  84.71x9.09(85)  0.702
Passive knee flexion 92.57+15.05 (90) 89.00+8.78 (90) 0.553
Knee extension -2.12+4.15 (0) -0.7+1.88 (0) 0.577
50-meter walking duration 36.06+8.51 (34.8)  32.02+3.55(33.08)  0.293
WOMAC pain 13.78+3.38 (13) 13.42+2.44 (15) 0626
WOMAC stiffness 5.21x1.21 (6) 5.71+0.75 (6) 0.421
WOMAC function 43.61+10.17 (45) 47.71+4.03 (47) 0.577
WOMAC total 62.60+13.42 (65) 66.86+6.15 (67) 0.781
SF36-physical function 19.09+13.13 (15) 17.14+9.06 (15) 0.807
SF36-physical role 6.06+21.69 (0) 0.00:£0.00 (0) 0.728
SF36-bodily pain 19.84+17.48(20)  9.42+11.76(0)  0.205
SF36-general health 61.78+15.39(62)  53.42+18.95(60)  0.293
SF36-vitality 47.12+15.26 (50)  45.00£18.71 (45) 0917
SF36-social functioning 49.62+64.76 (37.5)  21.42+17.25(125)  0.081
SF36-emotional role 10.10+29.44 (0) 14.27£17.79(0)  0.277
SF36-mental 54.54+14.51 (56) 54.86+19.69 (52)  0.781
Values are demonstrated as mean=SD (median). VAS-pain: Visual analog scale-pain,
WOMAC: Western Ontario and McMasters Universities Index of Osteoarthritis,
SF36: Short form-36, SD: Standard deviation, p<0.05 (significant)
Table 2. Postoperative patient data

Satisfied patient  Dissatisfied patient ~ p

group (n=33) group (n=7) value
VAS-pain (mm) 11.21+6.49 (10) 17.14+4.87 (20) 0.044*
Active knee flexion 103.33£10.87 (100)  96.42+3.77(95)  0.119
Passive knee flexion 108.18£10.73(110)  99.28+5.34 (95) 0.02
Knee extension 0.00:£0.00 (0) -1.36+2.58 (0) 0.152
50-meter walking duration ~ 36.00£8.98 (34)  3246+9.03(30.8)  0.158
WOMAC pain 3.81+2.20 (5) 4.14+3.07 (5) 0.626
WOMAC stiffness 0.91=1.01(0) 1.14+0.89 (1) 0.601
WOMAC function 12.55+7.62 (11) 16.00£10.45(22)  0.246
WOMAC total 17.28+10.13(16)  21.28+14.26(28)  0.344
SF36-physical function 49.09+18.17 (55) 37.85+26.59 (50)  0.261
SF36-physical role 84.09+31.75 (100) 42.85+53.45(0)  0.009**
SF36-bodily pain 72.91+6.56 (74) 57.14+22.53 (42)  0.218
SF36-general health 76.45+9.72(77)  60.14+15.25(60)  0.001*
SF36-vitality 61.97+13.11 (60) 57.14+16.55 (45  0.261
SF36-social functioning 70.07£12.07 (75)  62.50+14.99 (37.5)  0.088
SF36-emotional role 88.89+29.65(100)  42.85+£53.45(0)  0.003**
SF36-mental 64.84+11.94 (64) 62.28+12.82 (56)  0.626

Values are demonstrated as mean+SD (median). VAS-pain: Visual analog scale-pain,
WOMAC: Western Ontario and McMasters Universities Index of Osteoarthritis,

SF36: Short form-36, SD: Standard deviation,
*p<0.05 (significant), **: p<0.01 (significant)
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Table 3. Clinical variables of patients that may affect patient satisfaction

Patient satisfaction
(Adjusted R%:-0.119)
Variables B p value
Age 0.005 0560
Gender 0.016 0.960
Preoperative VAS-pain (mm) 0.004 0.671
Postoperative VAS-pain (mm) -0.135 0.049*
Active knee flexion (preop) 0.024 0.204
Passive knee flexion (preop) -0.018 0.323
Knee extension (preop) -0.068 0.803
Active knee flexion (postop) 0.011 0.500
Passive knee flexion (postop) -0.023 0.162
Knee extension (postop) -0.003 0.931
WOMAC pain (preop) -0.030 0.476
WOMAC stiffness (preop) 0.027 0.783
WOMAC function (preop) 0.021 0.147
WOMAC pain (postop) 0.006 0.948
WOMAC stiffness (postop) 0.011 0.924
WOMAC function (postop) 0.006 0.794
50-meter walking duration (preop) -0.014 0.302
50-meter walking duration (postop) -0.007 0.550

VAS: Visual analog scale,
WOMAC: Western Ontario and McMasters Universities Index of Osteoarthritis, *p<0.05 (significant)

the literature, % 15-20 of the patients report dissatis-
faction with surgery outcomes'. In our study, 17.5%
of the patients were dissatisfied with short term out-
comes of TKA. Our rates were comparable with ones
reported in previous studies. Bourne et al.’® reported
the rate of patient dissatisfaction after TKA as 19%
in the study where 1703 patients were assessed. In a
study from Kentucky, where 768 patients who under-
went TKA were assessed, 10.4% of the patients were
dissatisfied with 2-years outcomes of surgery’®. Based
on Swedish Knee Arthroplasty Registry, it was re-
ported that 17% of the patients were dissatisfied with
TKA procedure'”. On the other hand, Du et al."®
reported the rate of patient dissatisfaction with out-
comes of TKA as 13% in their study involving 748

Chinese patients.

The effect of age on patient satisfaction after TKA is still
a matter of debate. In the present study, we found that
postoperative patient satisfaction was not affected by
age. Similarly, Jacobs et al.' suggested that age was not
associated with patient satisfaction after TKA. In con-
trast, Noble et al.”” demonstrated that patients younger
than 60 years were more satisfied with outcomes of

Kafkas J Med Sci 2017; 7(1):139-143

TKA than older ones in their study conducted in 253
American patients. On the other hand, in the study of
Williams et al.?’, patients younger than 55 years report-
ed lower satisfaction with surgery outcomes than older
ones. Based on cumulative data on the impact of age on
patient satisfaction after TKA, age does not seem to be
predictive of surgery outcomes. Biological age, rather
than chronological age is likely to have a major role in
functional recovery after TKA?®.

In the present study, there was no effect of gender dif-
ference on patient satisfaction with outcomes of TKA.
This finding was confirmed by Jacobs et al.'® who re-
ported that gender was not associated with patient
satisfaction after TKA. On the other hand, Singh et
al*! reported that female gender predicts greater risk
of moderate to severe pain after TKA.

The current literature provides contradictory findings
about the relationship between severity of arthropathy
and patient satisfaction with outcomes of TKA. In
the present study, it was found that pain severity was
lower in satisfied patients than in dissatisfied ones 12
weeks after TKA. Additionally, postoperative pain had
a significant impact on patient satisfaction. Similar to
our findings, in a cross-sectional study conducted in
the province of Ontario, lower postoperative patient
satisfaction was reported in the patients with severe
pain®. Also Jacobs et al.'® reported postoperative high-
er Knee Society Pain Scores related with patient dis-
satisfaction. In the present study, we did not find any
association between patient satisfaction and functional
status which was assessed by using both WOMAC and
50-metre walking duration. Similarly, Noble et al.”
suggested that satisfaction with TKR is not deter-
mined by functional level which was evaluated by us-
ing Knee Function Score. They suggested that patient
satisfaction reflects each patient’s subjective perception
of their knee function rather than the biomechanical
performance of their knee. In contrast, Kim et al.??
demonstrated that poor WOMAC scores were as-
sociated with low level of satisfaction in a study from
Korea, in which 439 TKAs were evaluated. On the
other hand, in a study from Singapore® a significant
correlation was reported between patient satisfaction
and WOMAC scores in 110 Asian patients following
TKA. In the present study, we found that passive knee
flexion was higher in satisfied patient group than in
dissatisfied patient group; however multiple regression
analysis revealed no impact of active-passive flexion or
extension ROMs had no impact on patient satisfaction.



Similarly, Jacobs et al.’® reported lower passive flexion
ROMs in dissatisfied patients than in satisfied ones.

The present study also evaluated the relationship be-
tween QoL and patient satisfaction. Preoperative SF36
scores did not differ between satisfied and dissatisfied
patients; however postoperative SF36 general health,
physical and emotional role sub scores were found to
be lower (less degradation in QoL) in satisfied patient
group than in dissatisfied patient group. In the study
of Maratt et al.** patients with greater degradation in
QoL were more likely to be dissatisfied after TKA.
Association between QoL and patient satisfaction
may be explained by personality traits. In the study of
Gong and Dong?® in which the relationship between
outcomes of TKA and patient’ s personality trait, it
was reported that patients with extroverted personal-
ity were more satisfied than those with introverted or
anxious personality.

There are several limitations in our study. First one was
small number of patients. Secondly, we did not evalu-
ate impact of body mass index and quadriceps muscle
strength on patient satisfaction. And thirdly, assessment
of patient expectation before surgery and patient person-
ality trait which may affect patient satisfaction is lacking.

In conclusion, preoperative pain, disability and qual-
ity of life had no impact on postoperative short term
patient satisfaction. Patients with greater postoperative
pain, lower knee flexion ROMs and more deterioration
in QoL were less likely to be satisfied with surgery out-
comes of TKA. Larger and further studies are needed
to identify preoperative factors which may be predic-
tive of patient satisfaction following TKA.
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ABSTRACT

Histopathologically, calvarial lesions are congenital, inflammato-
ry, neoplastic and traumatic origin and these are rarely seen. The
calvarial lesions most commonly manifest as palpable mass on
physical examination or they are diagnosed incidentally during a
radiological test. Defect, lysis and sclerosis in the bony structure
are evaluated with radiography and computed tomography (CT)
and relationships of the lesions with the soft tissue components
and surrounding soft tissue are evaluated with CT and magnetic
resonance imaging (MRI) and especially with MRI. Based on the
radiological findings, benign-malignant discrimination of the cal-
varial lesions can be made and it may be possible to estimate
their histopathological diagnoses.

Key words: calvarial lesions; radiography; computed tomography; magnetic
resonance imaging

0ZET

Kalvarial lezyonlar histopatolojik olarak, kongenital, enflamatuar,
neoplastik ve travmatik kékenli olup, nadir olarak izlenmektedir.
Kalvarial lezyonlar en sik klinik muayenede ele gelen kitle seklinde
ya da radyolojik bir tetkikde insidental olarak tani konur. Kemik
yapidaki defekt, lizis ve skleroz radyografi ve bilgisayarli tomografi
(BT) ile, lezyonlarin yumusak doku komponentleri ve gevre yumu-
sak doku ile iliskisi, BT ve manyetik rezonans gériintileme (MRG)
ile ve 6zelikle MRG ile degerlendirilir. Radyolojik degerlendirme
sonucu, radyolojik bulgulara gére kalvarial lezyonlarin benign-
malign ayrimi ve histopatolojik tanisini tahmin etmek mimkin
olmaktadir.

Anahtar kelimeler: kalvarial lezyonlar; radyografi; bilgisayarli tomografi;
manyetik rezonans goriintiileme
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Introduction

Calvarial bones are the structures that surround
and protect the brain tissue together with the
scalp. Parietal bone (PB), frontal bone (FB), occipi-
tal bone (OB), temporal bone (TB) and the great
wing of the sphenoid bone (SB) form the calvarium.
Calvarial bones consist of two cortical layers called
inner and outer tabula and a bone marrow space be-
tween tabula called diploe space. Calvarial lesions
form the osteolytic lesions by causing erosion and
destruction in these layers. These lesions can be
classified as structural, congenital, inflammatory,
neoplastic and traumatic or primary and secondary
or benign and malignant"? If the lesion originates
directly from calvarial bone, it is called as primary
lesion. However if it originates from the adjacent
structures and then affects the calvarial bones or if it
is metastatic, it is called as secondary lesions. Benign
lesions are well demarcated and have sclerotic con-
tour, grow slowly. It causes erosion and defect on
bony structure. However, malignant lesions have
irregular contour and aggressive behavior. It causes
destruction on the bony structure. Calvarial lesions
are detected as palpable, painful or painless mass
during physical examination. Radiographic evalu-
ation is usually used as the first radiological meth-
od. Computed Tomography (CT) and Magnetic
Resonance Imaging (MRI) provides much more de-
tailed information about the lesion?>.

In this paper it was aimed to present the radiological
appearance of the Osteolytic Benign Calvarial Lesions
(OBCL) which can be encountered during the daily

radiological practice.
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the diffusion MRI.

Material and Method

Radiographic, CT and MRI findings of 26 patients
who came to the department of radiology with the
diagnosis of calvarial mass or another diagnosis were
evaluated in detail. The lytic and sclerotic pattern of
the lesions were investigated with radiography and in
addition to these, location, relationship with the ad-
jacent structures, density and contrast enhancement
of the lesions were investigated with 64-detector CT
(Toshiba Aquilon 64 MDCT). The soft tissue compo-
nent of the lesions, their relationship with the adjacent

soft tissue and their contrast enhancement patterns
were evaluated in detail with 1.5 Tesla MRI (Achieva,
Philips, Best, The Netherlands).

Results

Eleven of the 26 osteolytic benign calvarial lesions
which were diagnosed with radiological methods inci-
dentally or applied to our clinic with the diagnosis of
calvarial mass were detected to be of congenital origin.

Figure 1. a—d. Osteolytic lesion (a, arrows) at the level of right temporoparietal bones of a 34-year-old
female patientin the lateral cranial graphy, lesion (b, arrows) showing sclerotic rim, causing prominent
erosion on the iner tabula and expanding the diploe space, in the coronal CT, circumferential contrast
enhancing mass-like lesion with cystic feature (c, arrows) in the axial contrast enhanced T1 weighted MRI
images, hyperintense appearance (d, arrows) in the lesion which is characteristic for epidermoid cyst in

Six of them were epidermoid cyst (EC), one of them
was dermoid cyst (DC) and 4 were encephalocele (E).

Two of the EC cases were female and 4 were male.
The age range was 7-69 the mean age was 40.33. The
patients applied with the complaint of headache or
calvarial mass. Three of the lesions were located on
OB, the others were on FB, PB and TB. The maxi-
mum sized EC was located on OB and its size was
50x45x30 mm. In the radiographic evaluation of the
lesions, they were observed to cause lytic areas on
bony structure (Fig. 1a). All of the lesions were ob-
served as lytic and expanding lesions in CT (Fig. 1b,
2¢). EC were observed to have the cerebrospinal fluid
(CSF) density and intensity (Fig. 1b-d, Fig. 2a-e¢).
All of the ECs showed hyperintense signal pattern in
the flair and

diffusion weighted sequences (Fig. 1d). Six cases were
diagnosed during the preoperative radiological evalua-
tion. Pathological result of all 6 cases was EC.

The lesion was located on the FB at the level of anterior
fontanelle at the midline in a 20 year old male patient.
Because of its regular contours, fat and fluid density
within the lesion made us think of the diagnosis of DC
and the postoperative pathological result was consis-
tent with that diagnosis (Fig. 3a—c).

Defect on the bony structure in the patients who
were between 0-17 years old, whose mean age was
8.5 were observed. Two of the patients were female

Kafkas J Med Sci 2017; 7(1):144-152
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Figure 2. a—e. In the 5 different cases with epider-
moid cyst, cystic lesion (a, arrows) with heterogene-
ous high signal intensity originating from occipital
bone in the coronal T2 weighted MRI images of a
66-year-old male patient, cystic lesion (b, arrows)
which is isointense with CSF in the sagittal T2
weighted image of a 7-year-old male patient, cystic
lesion (c, arrows) located in the occipital bone which
is isointense with CSF in the axial T2 weighted im-
age of a 66-year-old female patient, cystic lesion (d,
arrows) filling the tympanic cavity which is hyperin-
tense in comparison to CSF in the FLAIR weighted
images of a 69-year-old male patient, epidermoid
cyst (e, arrows) eroding and expanding the bone on
the right parietal bone in the sagittal CT image of a
21-year old-male patient.

Figure 3. a-c. Cystic lesion (a, arrows) having fat and fluid densities inside typical to dermoid cyst causing prominent erosion on the frontal bone (b, arrows) in
the parenchyma and bone window coronal plane CT images of a 20-year-old male patient, cystic lesions (c, arrows) having fat and fluid intensities inside in the T2
weighted axial MRI image.

Kafkas J Med Sci 2017; 7(1):144-152



and had PB located lesion, 2 were male and had OB
located lesion. Two male patients had the diagnosis
of atretic encephalocele (AE) (Fig. 4a—d), meningo-
encephalocele (ME) (Fig. 4c—d) and 1 female patient
had meningocele (M). Calvarial mass was detected
clinically in all of the patients and in one patient
involuntary movements were detected. 4 cases were
diagnosed as E with radiological findings and their
location on the bony structures was consistent with
the literature.

Clinical findings, location of the lesions, radiological
findings of all of the patients with the lesion of con-
genital origin were presented in Table 1.

The age range of the patients who were accepted as
normal variant was 1474, mean age was 57; 6 of them
were female, 2 of them were male, they were diagnosed
asarachnoid granulation (AG) due to their radiological
appearances. The only clinical finding of these patients
was headache. Five cases had OB, 2 cases had FB and
1 case had PB involvement. The number of the lesions
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Figure 4. a-e. In the images of
3 different encephalocele cases,
defect (a, arrow) on the occipital
bone in the axial bone window
CT image of a 15-year-old male
patient, atretic encephalocele (b,
arrows) in the axial T2 weighted
MRI images, defect (¢, arrow) on
the parietal bone and meningoen-
cephalocele (d, arrows) in the
bone window axial and paren-
chyma window sagittal CT images
of a 2-year-old female patient,
meningocele (e, arrows) in the
axial parenchyma window CT im-
age of a 0-year-old female patient.

were more than one in the cases with OB involvement.
Multiple lesions which were located on confluence of
sinuses (CS) and the both transverse sinuses (‘'TS) and
caused prominent erosion on the inner tabula and dip-
loe space, partial erosion on the outer tabula were ob-
served and these lesions were very closely related with
each other. The other 2 lesions causing erosion on OB
was located in CS and right TS. The lesion with FB
location was located in the superior sagittal sinus (SSS)
on the left side of the midline, whereas the lesion with
PB location was located in SSS on the midline. The le-
sion causing erosion on PB was observed as a non-con-
trast enhanced hypointense nodular lesion in SSS. The
lesions in all cases were observed to cause prominent
erosion on the adjacent bony structure in CT. These le-
sions had isointense signal pattern with CSF in T1 and
T2 weighted sections of MRI and didn’t show contrast
enhancement.

The age range of the 6 patients with fibrous dysplasia
(FD) who were accepted as neoplastic was 10 and 54

Kafkas J Med Sci 2017; 7(1):144-152
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Table 1. Age, gender, clinical complaints of the patients, locations, radiological and pathological findings of congenitallesions

BENING OSTEOLYTIC SKULL LESIONS

Localization of

Clinical the lesion and Radiographic Radiological Pathological
No Age Gender findings size findings MDCT findings MRI findings diagnosis diagnosis
1 34 F Headache Frontal bone  Lytic lesion  Lytic and expansile ~ T1 heterogeneous hypointens, Epidermoid  Epidermoid
Nausea 43x33x24 mm lesion in diplopie T2 hyperintens, FLAIR and cyst cyst
space of frontal bone diffusion weighted sequence
hyperintens,
Rime enhacement with
contrast
2 69 F Painful Occipital bone Lytic lesion  Lytic and expansile ~ T1 hypointens,TZ hyperintens, Epidermoid  Epidermoid
calvarial 39x37x32 mm lesion in diplopie FLAIR sequences hyperintens, cyst cyst
mass space Rime enhacement with
contrast
~|3 20 M Headache Leftparietal  Lytic lesion  Lytic and expansile  T1 hypointens, T2 hyperintens, Epidermoid ~ Epidermoid
:’J>’ bone lesion in diplopie FLAIR sequences hyperintens, cyst cyst
2 28x22x18 mm space Rime enhacement with
£ contrast
é.J 4 46 M Headache  Temporal Lytic lesion  Lytic and expansile  T1,T2 and FLAIR sequences  Epidermoid  Epidermoid
2 Dizziness  bone lesion in diplopie hyperintens, cyst cyst
g 35x30x20 mm space Rime enhacement with
2 contrast
15 66 M Painful Occipital bone - Lytic and expansile ~ T1,T2 and FLAIR sequences  Epidermoid  Epidermoid
calavarial  50x45x30 mm lesion in diplopie hyperintens, cyst cyst
» mass space Rime enhacement with
E contrast
@ 6 7 M Headache Occipital bone Normal Lytic and expansile ~ T1,T2 and FLAiRsequences  Epidermoid  Epidermoid
- Occipital lesion in diplopie hyperintens, cyst cyst
= mass space Rime enhacement with
E contrast
§ 7 20 M Headache Frontal bone  Lytic lesion  Lytic lesion, fluid Fluid and fat dansity in the Dermoid Dermoid
and mass  43x32x23 mm and fat dansity in cyst cyst cyst
the cyst
1 15 M involuntary  Occipital bone Normal Atretic cephalocele  Atretic cephalocele —Occipital ~ Oksipital AE -
and mirror  21x19x17 mm Occipital bone defect bone defect
movement Vertical position straight sinus
(<5}
®l2 0 F Parietal Parietal bone - Meningosel Parietal bone, meningosel Parietal AE -
§ bone Mass Parietal bone defect, Vertical position straight sinus
o
[<53
(5]
g 3 17 M Headache, Occipital bone Normal Atretic cephalocele  Atretic cephalocele —Occipital ~ Oksipital AE -
g Occipital 11x9 mm Oksipital bone defect bone defect
< bone mass Vertical position straight sinus
4 2 F Parietal Parietal bone - Meningo-cephalocele Vertical position straight sinus  Parietal AE -
bone Mass 18x17x12 mm Parietal bone defect

and the mean age was 29.8.2 were female, 4 were male
and the clinical complaint was headache and calvarial
mass. 5 cases had single calvarial bone involvement and
1 case had multiple calvarial bone involvements. OB
involvement in 2 cases, PB in 2 cases and TB in 1 case
were observed. The case with multiple involvements
had FB, TB, EB, SB involvements. Due to the imma-
ture bony structure and fibrotic matrix, radiolucent,
lytic and ground-glass appearances were observed in

Kafkas J Med Sci 2017; 7(1):144-152

radiography and CT of our cases. Heterogeneous hy-
pointense appearance in T'1 weighted sections, hetero-
geneous hyperintense appearance in T2 weighted sec-
tions were observed in MRI and the 3 cases who were
given contrast material showed prominent contrast
enhancement. These patients were diagnosed as FD
because of their radiological appearances. Two cases
had surgical intervention and the pathological result
was consistent with FD.



Age, gender, clinical complaints of the patients and
locations, radiological findings of their structural of
normal variant and neoplastic lesions were shown in

Table 2 in detail.

Lytic lesion was observed on his left PB having regular
contours and being lobulated in the radiography and
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CT of a7 year old male patient. The soft tissue content
and contrast enhancement of the lesion were observed
in his MRL The lesion was prediagnosed as eosinophil-
ic granuloma (EG) when the age and radiological find-
ings of the patients were considered. Postoperational
pathology result was also EG.

Table 2. Age, gender, clinical complaints of the patients and locations, radiological pathological findings of normal variant and neoplastic lesions

OSTEOLYTIC CALVARIAL LESIONS

Clinical Localization of ~ Radiogrphic Radiological Pathological
No Age Gender findings the lesion findings MDCT findings MRI findings diagnosis  diagnosis
1 43 M Headache, Occipital bone  Radiolusent Ground-glass and  T1 hipointens, T2 Fibrous Fibrous
dizziness and mixed mixed apparance  heterogeneous. dysplasia dysplasia
apparance hiperintens
andhypointensarea
Contrast (+)
2 17 F Calvarial mass, Right parietal ~ Radiolusent Ground-glass and - Fibrous -
Headache bone bone mass mixed apparance dysplasia
§[3 10 F  Calvarial mass, Frontal, Radiolusent Ground-glass and  T1 hipointens, Fibrous -
8 Headache temporal, and mixed mixed apparance T2 heterogeneous dysplasia
;”‘5: sphenoid, apparance hipointens, Contrast (+)
= ethmoidal
8 bones
=
4 20 M Calvarial mass, Right parietal ~ Radiolusent Ground-glassand - Fibrous -
bone and mixed mixed apparance dysplasia
apparance
5 35 M  Right heating  Right temporal Radiolusent Ground-glass and  T1 hipointens, Fibrous Fibrous
reduction bone and mixed mixed apparance T2 heterogeneous dysplasia  dysplasia
% apparance hipointens, Contrast (+)
= 6 54 M Headache Occipital bone - Ground-glassand - Fibrous
E mixed apparance dysplasia
(=
e 1 65 F Headache, Occipital bone - Multiple litic lesions T1 and T2 izointes with ~ Arachnoid -
% dizziness in CS and bil. TS BOS. Contrast (-) granulation
7. nerve palsy
2 74 M Headache Occipital bone - Multiple litic lesions - Arachnoid -
in CS and bil. TS granulation
3 64 F Headache Occipital bone - Litic lesion in R-TS  T1 and T2 izointes with  Arachnoid -
BOS. granulation
= 4 67 F Headache Occipital bone - One litic lesionin ~ T1 and T2 izointes with ~ Arachnoid -
2 CS, two litic lesion  BOS. granulation
= in R-TS
«©
g 5 62 F Headache Occipital bone - One litic lesionin ~ T1 and T2 izointes with ~ Arachnoid -
= CS, two litic lesion BOS. granulation
in R-TS
6 61 F Headache Frontal bone - One litic lesionin ~ T1 and T2 izointes with  Arachnoid -
SSS BOS. Contrast (-) granulation
7 14 M Headache Frontal bone - One litic lesionin ~ T1 and T2 izointes with ~ Arachnoid -
SSS BOS. granulation
8 49 F Headache Occipital bone - Multple litic lesions  T1 and T2 izointes with  Arachnoid
in CS and bil. TS BOS. granulation

Abrevations; CS, confluens sinuum, TS, transvers sinus, SSS, superior sagital sinus, R, right

Kafkas J Med Sci 2017; 7(1):144-152
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Discussion

CBOL has a broad histopathological spectrum and it
is encountered very commonly during our daily prac-
tice. To narrow the diagnostic spectrum radiological
evaluation seems very useful. We can classify these le-
sionsin 5 groups as normal variant, congenital lesions,
benign neoplastic, inflammatory and traumatic lesions.
ECs, DCs, Es, sinus pericranii are congenital, venous
pooling and AG are normal variant calvarial lesion.
FD, lipoma and osseous hemangioma are primary cal-
varial neoplastic lesions with benign character. EG is
inflammatory and leptomeningealcyst is traumatic cal-
varial lesions. They are evaluated with their erosion, de-
fect and sclerosis causing features, their unique density
and intensities and contrast enhancement featurein the
radiological examination and their soft tissue compo-
nents and relationships with the surrounding tissues
are evaluated with CT and MRI. Dural involvement
is observed in malignant lesions, whereas it is not ob-
served in benign lesions. Due to the malignancy risk
of calvarial lesions preoperative radiological evaluation
must be made. Radiography and CT are the preferred
imaging methods. MRI is superior to them in terms of
detecting the lesion during early stage when it is lim-
ited in the diploe space in bone marrow as well as de-
termining the soft tissue components of the lesion and
its relationship with the adjacent soft tissue. To make
the diagnosis of benign lesion is important during the
preoperative period. Simple craniectomy is sufficient
for the benign calvarial lesions**.

ECs and DCs which are congenital CBOL are not real
tumoral lesions, but known as congenital inclusion cysts
of ectodermal origin. They develop as a result of the
inclusion of ectodermal cells at the intradiploic space
during the neural tube closure between intrauterine
3rd-5th weeks®. EC contains single type of tissue like
epidermoid elements, whereas DCs are inclusion cysts
containing different type of tissues such as sebaceous
and sweat glands, hair follicles. ECs are observed more
commonly on PB and TB in the patients aged between
20 and 50, whereas DCs are observed on locations close
to sutures most commonly on the anterior fontanelle
in the newborn patients and patients aged older than
3%%. ECs comprise 1% of the all intracranial tumors. It
is observed 90% in intradural region on any part along
the neural axis, most commonly in cerebellopontine
angle (40%). 10% of the cases are located in extradural
region, most commonly on the intradiploic sides of the
calvarial bones. While there was no gender difference
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in ECs, DCs are observed more commonly in women.
Headache and calvarial mass are the main clinical find-
ings in both lesions. Radiological differential diagnosis
is made according to the location and content of the
cyst and its relationship with the surrounding struc-
tures. ECs with intradiploic location form scalloping
after causing expansion and erosion at the bony struc-
ture. Sclerotic rim usually develops around it. These ra-
diologically described findings are observed as lytic ar-
eas. While ECs are seen as lesions with CSF density and
intensity, DCs are observed as lesions with fat density
due to its fat content in CT and with heterogenous sig-
nal intensity in MRI and their fat content is observed as
hyperintense regions in T1 weighted sections. The most
important differential diagnosis of ECs is their hyperin-
tense signal pattern in FLAIR and diffusion weighted
sequences. Both of the cysts grow slowly, their malig-
nant transformation is very rarely seen and surgery is
the preferred treatment**~!!. ECs are observed on OB
in 3 of our cases which is not consistent with the litera-
ture, since it was reported in the literature that PB and
TB are the most frequent bones involved. The mean age
of our cases was 40.33 and this is consistent with the
literature 1 of our cases had the diagnosis of DC and its
location and radiological characteristics are consistent
with the literature.

Encephalocele is a fusion defect in the bone and the
herniation of intracranial structures from this defect.
It is classified as M, ME, AE and gliocele (G) according
to its neural element content. AE contains dura mater,
degenerative fibrous and neural tissue. The most com-
mon cephalocele is the occipital cephalocele arising
from the defect at the OB. Parietal, temporal, frontal
etc. ECs are also observed. Radiography and CT are
utilized to show the bone defect, MRI is used to show
the sac, its content and the concomitant cerebral ab-
normalities. It might be observed together with some
cerebral pathology such as cortical dysplasia, venous
sinus abnormalities, corpus callosum abnormalities,
Dandy-Walker and Chiarimal formation®'2. Four of
our 2 cases were at the OB, 2 were at the PB. 2 cases
were female, 2 were male and since they were not op-
erated 2 were evaluated as AE, 1 as M and 1 as ME.
Clinical finding were calvarial mass in all our patients
and involuntary movements in 1 patient.

Arachnoid granulation if formed by the extension
of the arachnoid membrane towards inside the dural
sinuses. They are generally located in the sagittal si-
nus. They are rarely located within the transverse and



sigmoid sinus. They usually have 2-8 mm size within
the dural venous sinus. Sometimes they fill the venous
sinus by growing in time, as well as extend until the in-
ner tabula, diploe space and outer tabula by causing
erosion on the bone. They are detected incidentally in
CT and MRI scans and usually asymptomatic. They
might present with headache by causing partial sinus
thrombosis and venous hypertension after filling the
dural sinuses. They are in the form of erosive lytic lesion
with regular contours inside the calvarial bone in radi-
ography. They are observed as lesions with CSF signal
intensity causing erosion on the adjacent bony structure
in MRI and lesions with CSF density that show close
proximity to dural sinuses in CT. Sometimes hypoin-
tense areas related with fibrotic septa are observed in
MRI. Multiple myeloma, metastatic lesions, EC, DC
and AC should be taken into consideration for differ-
ential diagnosis'>~'%. The complaints of all patients were
headache. All the diagnoses were made by radiological
examination and since surgery was unnecessary due to
the absence of any clinical finding that may necessitate
the surgery. All the patient were followed. AG was pres-
ent on OB, confluenssineum and transvers dural sinus
in 5 cases. Since SSS was reported as the most frequent
region, the involved areas were not consistent with the
literature.

Fibrous dysplasia are benign neoplastic bone patholo-
gies in which the immature bone and fibrous stroma
take the place of normal medullary bone as a result of ab-
normal differentiation of the osteoblasts. Monocytotic,
policytotic, McCune Albright syndromeare the types
of FD. Men and women are affected equally. FD is ob-
served mostly between 3-15 and most of the patients
are diagnosed before 30. It comprises 2.5% of the be-
nign all bone tumors and 5-7% of the benign bone tu-
mors. It is observed on head and neck region in 25%
of the cases. It is located mostly on maxillary and man-
dibular bones in craniofacial region; FB, SB, EB are
the most common and TB, OB are the least common
location of involvement. There might be no clinical
finding in FD other than swelling and asymmetry on
the chronically involved bone. Findings such as blind-
ness, deafness, headache secondary to compression on
the adjacent structure and obstruction as a result of en-
largement and expansion of the lesion in time might be
observed. Malignant transformation can be observed
in the polystatic type of patients who are having radio-
therapy. Radiological findings in FD change according
to the ratio of bone and fibrous matrix of the lesion
and cystic change, hemorrhage and cartilaginous tissue
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content of the lesion. Even though the radiological
findings give sufficient information for diagnosis, they
are not characteristic. Biopsy and pathological investi-
gation after surgery might be required. CT is the best
imaging modality, but MRI, radiography and scintig-
raphy are the other diagnostic imaging modalities. The
most common appearance in CT and radiography is
the ground-glass appearance due to the histopathologi-
cal characteristics of the lesion on the bony structure.
While the regions with high fibrous tissue and cystic
area content are radiolucent, the regions with high os-
seous tissue content are sclerotic. FD is observed as a hy-
pointense halo with regular borders which is attached
to the sclerotic border in all sequences of MRI. MRI
is the imaging modality of choice to show the interior
structure of the lesion and its relationship with the sur-
rounding structures. Surgical treatment is preferred in
symptomatic patients to relieve the cranial nerve com-
pression and also for cosmetic reasons'>*". Two of the 6
patients who were radiologically diagnosed as FD had
surgery and the pathological result was FD. The lesion
was located on 1 bone in 5 cases and the lesions were
located on multiple calvarial bones in 1 case. Clinically
there were headache and calvarial mass in all cases.

Eosinophilic granuloma is a disease from Langerhans
Cell Histiocytosis group. Langerhans Cell Histiocytosis
(LCH) is a discase that develops after the abnormal
proliferation of the histiocyte and has an unknown eti-
ology. Observing the Langerhans cells is typical for the
disease. EG is the local benign form of LCH disease.
Malignant transformation is not observed. Usually one
or sometimes more than one lytic lesions are observed
on the head bones'"". The frequency among bone tu-
mors are 1%. 90% of them are observed before 10 year
old and usually in boys. Clinical diagnosis is usually
made after palpating the calvarial mass on the parietal
region. Sometimes there might be headache and pain
on the mass. Radiography, CT and MRI are used in the
diagnosis. EG is usually in the form of oval lytic lesion
which has regular contour and doesn’t show circumfer-
ential sclerosis. Radiography and especially CT shows
the lytic lesion easily. The soft tissue component of the
lesion is shown in detail with MRI. It is observed hy-
pointense in T1 weighted sequences, hyperintense in
T2 sequences and isointense with the muscular tissue.
It has prominent contrast enhancement in MRI'"22 If
the patient has no complaint, follow-up without treat-
ment is suggested. If the patient has any complaint, the
lesion is curetted and excised surgically. Chemotherapy
and radiotherapy can be used for the multiple lesions
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of EG. Lesion located on the PB of 1 patient was evalu-
ated as EG. Since the possible malignancy couldn’t be
excluded, the patient was operated and the pathological
result was EG.

CBOL show a broad histopathological spectrum. In our
study, we evaluated the lesions which are rarely seen dur-
ing the daily radiology practice. We didn’t include the
cases secondary to trauma and surgery which are very
commonly seen. Radiological findings are consistent
with the histopathological diagnosis in most cases, they
can make differentiation between benign and malignant
and they affect the treatment protocol significantly.
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ABSTRACT

Aim: Acute appendicitis (AA) is a frequent condition for general
surgery practice. However, sometimes there may be difficulties
in accurate diagnosis. The aim of this study is to research the
predictive value of platelet to lymphocyte ratio (PLR) in diagnosis
of AA.

Material and Method: Hospital records were investigated retro-
spectively for 569 patients who underwent operation for AA diag-
nosis. According to postoperative histopathological examination
of specimens, patients were divided into two groups: acute appen-
dicitis group (G1) and normal appendix group (G2). Demographic
analyses and PLR calculations on hospital admission were com-
pared intergroup.

Results: There were 475 patients in G1 whereas 94 in G2. The
cut-off value of PLR for diagnosis of AA was 136.5 (p=0.036). The
sensitivity and specificity were 56.3% and 55.3% respectively.
Positive predictive value and negative predictive value were found
as 86.2% and 19.6% respectively.

Conclusion: PLR may be a valuable parameter supporting clinical
evaluation for diagnosis and management of AA.

Key words: acute appendicitis; platelet to lymphocyte ratio

OZET

Amac: Akut apandisit (AA) genel cerrahi pratiginde sik karsilasi-
lan bir durumdur. Ancak dogru taniya ulasmada bazen zorluklar
olabilmektedir. Bu calismanin amaci AA tanisinda platelet lenfosit
oraninin (PLO) belirleyiciligini arastirmaktir.

Materyal ve Metot: Akut apandisit tanisi ile ameliyat edilmis
569 hastaya ait hastane kayitlar geriye dénlik olarak incelendi.
Postoperatif histopatolojik inceleme sonuclarina gére hastalar
iki gruba aynildi: Akut apandisit grubu (G1) ve normal appendiks
grubu (G2). Gruplar arasinda demografik analizler ve PLO hesap-
lamalari karsilastirildl.

Sahin Kahramanca, Kars Merkez, Kars - Tiirkiye,
Tel. 0474 225 10 18 Email. drkabramancasabin@gmail.com
Gelis Taribi: 29.03.2016 o Kabul Taribi: 31.05.2017

Bulgular: G1 de 475, G2 de 94 hasta vardi. AA tanisinda PLO icin
sinir deger 136,5 (p=0,036) olarak hesaplandi. Duyarlilik ve secicilik
sirasi ile %56,3 ve %55,3 idi. Pozitif prediktif ve negatif prediktif
degerler sirast ile %86,2 ve %19,6 olarak bulundu.

Sonuc: AA tanisinda ve tedavinin yénlendiriimesinde PLO degerli
bir 6lgdt olabilir.

Anahtar kelimeler: akut apandisit; platelet lenfosit orani

Introduction

Surgical management of acute appendicitis (AA) is one
of the most commonly performed operations world-
wide since its first description by Reginald Fitz in 1886,
However, there are some recent studies about medi-
cal treatment of the disease’. The lifetime occurrence
of AA is 8%; clinical presentation varies from mild to
severe and mortal condition. Fortunately, mortality is
less than 1%?. Historically, management of the patient
is based on typical history, physical findings, laboratory
tests and imaging studies. Traditionally, negative ap-
pendectomy within reasonable limits is acceptable for
fear of morbidity and mortality due to perforation. But
today, it is not acceptable and in order to improve pre-
operative diagnosis and to avoid negative laparotomy
many scoring systems were described*¢. The neutrophil
to lymphocyte ratio (NLR) and platelet to lymphocyte
ratio (PLR) are associated with worse outcome in vari-
ous diseases. And NLR is one of the newest parameters
for AA™. However we didn’t find any other study that
investigated platelet to lymphocyte ratio (PLR) for this
purpose in English literature.

Material and Method

After approval of the hospital ethics committee a ret-
rospective study was designed. The patients with AA
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diagnosis in preoperative period were evaluated from
the hospital database. The demographic characteristics
of patients, laboratory test results on admission to the
hospital, operative findings and postoperative pathol-
ogy reports were enrolled. The study was performed
in 33 months period from January 2011 to September
2013. Initially there were 645 patients with these cri-
teria. But 76 patients were excluded from the study
because of comorbidities such as malign or haemato-
logical disorders, recent blood transfusion history and
missing files. We determined that they had different
problems except AA. Thus 569 patients were included
to the study. The diagnoses of AA were obtained with
traditional patient history, physical examination, rou-
tine laboratory and radiologic tests and sometimes im-
aging studies such as ultrasonography and computed
tomography. The platelet and lymphocyte counts
were measured by an automated hematologic analyz-
er (Coulter LH 780 Hematologic Analyzer, Beckman
Coulter Inc. Brea, USA). The calculations of PLRs were
done from these data at the time of patient admission.

Totally, data of 569 patients were analyzed. Pathology
reports were used to determine whether the appendix
was inflamed (catarrhal, suppurative or gangrenous)
or normal. Normal appendix has not any pathologic
change in mucosa. Catarrhal appendicitis has raised
neutrophil in mucosa. Inflammatory changes involve
muscular and subserosal layers in suppurative appendi-
citis. In gangrenous appendicitis, there are vessel throm-
bosis and necrotic areas in appendix wall. Patients were
divided in two groups according to histopathology of
the specimens: positive appendectomy group (G1) and
negative appendectomy group (G2).

Data analysis was performed by using SPSS for
Windows, version 17.0 (SPSS Inc, Chicago, lllinois,
USA). Whether the distributions of continuous
variables were normally or not was determined by
Kolmogorov-Smirnov Z test. Data were shown as

Table 1. Patients demographic characteristics

meantstandard deviation or median (min-max),
where applicable. Categorical data were analyzed by
Pearson’s chi-square test, where appropriate. The differ-
ences between groups were compared by using Mann
Whitney U test or Student’s T, where appropriate.
The cut-off values of parameters for discrimination of
the groups were determined using the ROC analysis.
At each value, the sensitivity and specificity for each
outcome under study was plotted, thus generating an
ROC curve. A p value less than 0.05 was considered
statistically significant.

Results

Data of 569 patients were analyzed. Negative appen-
dectomy ratio was 94/569 (16.5%). Median age of ana-
lyzed group was 29 (17-85) and 30.6% of the patients
were female. There were 475 patients in G1 whereas
94 patients in G2. There were no significant difference
between the groups according to age (p=0.658). In
gender analyses female/male ratio was 128/347 in G1
whereas 46/48 in G2. Thus negative appendectomy
rate was statistically higher in females (p<0.001). The
findings were summarised in Table 1. The median PLR
values in G1 and G2 were 146.5 (59.7-975.0) and 123
(28.4-497.8) respectively. PLR values were significant-
ly different intergroups (p=0.036) (Fig. 1).

The recommended cut-off value of the PLR for posi-
tive and negative appendectomies was decided using
receiver operating characteristic curve analyses. The
recommended cut-oft value of the PLR was based
on the most prominent point on the receiver operat-
ing characteristic curve. This was 0.563 for sensitivity,
0.553 for specificity, 0.196 for negative predictive value
(NPV) and 0.862 for positive predictive value (PPV).
According to these four parameters the recommended
PLR cut-off value was defined as 136.5. The area under
the receiver operating characteristic curve was 0.568

(95% CI 0.508-0.628 p: 0.036) (Fig. 2).

Group 1 Group 2
(positive appendicitis) (negative appendicitis) Total p value
Age (year) (median) (min-max) 29 (17-85) 29 (17-80) 29 (17-85) p=0.658
Gender (F/M) (n) 128/347 46/48 174/395 p<0.001
Patients (n) 475 94 569

F; female, M; male

Kafkas J Med Sci 2017; 7(1):153-157



155

- 475
1000,00 s
474
*
500,00 473
471 472
W
*
193
600,00 192 470
*
o 533 569
- * 5?16?
o 532 191
B 464 189
400,00 1 9[‘.'S‘I
188
200,004
00
T T
Negative appendectomy group Positive appendectomy group
Groups

Figure 1. PLR distributions intergroups [PLR Group 1:146.5 (59.7-975.0), PLR Group 2:123.0 (28.4-497.8) and p=0.036].
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Figure 2. PLR ROC curve intergroups [Cut off value: 136.5, Area under the curve: 0.568; p=0.036 (Cl% 95:0.508-0.628)].
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Table 2. Multivariate COX regression analysis (Age, gender and PLR)

Independent factors p values
Age p=0.295
Gender p<0.001
PLR p=0.011

PLR; Platelet lymphocyte ratio

We found either of gender and PLO were independent
factors to predict the complicated appendicitis when
we investigated the joint role of them (Table 2).

Discussion

Appendicitis is one of the most frequent acute surgi-
cal conditions of the abdomen, and appendectomy
is one of the most commonly performed operations
in the world. Lee et al. reported that in their South
Korean epidemiological study, the overall incidences
of appendicitis, total appendectomy, and perforated
appendectomy were 22.71, 13.56, and 2.91 per 10 000
populations per year, respectively’. Today traditional
management of AA is changed from strict surgical in-
tervention to conservative therapies such as antibiotic
use”. No longer are negative appendectomies accept-
able because operation itself is a cause of morbidity
and mortality. In recent years there have been many
efforts to improve preoperative diagnosis'®. We need
some simple, easy accessible and cheap extra methods
in addition to conventionally obtained patient history,
physical examination results and laboratory tests. A
lot of scoring systems derived from these simple find-
ings were defined*®. Advanced imaging studies may
be more helpful but they are expensive and difficult to
supply especially in rural areas.

Lately NLR is defined and used for these purposes
and as a marker of serious inflammation. Positive re-
sults were reported in the literature”®!". PLR is anoth-
er marker like this and it was used in various clinical
conditions to determine the degree of seriousness. In
many types of cancer and inflammatory processes, the
release of proinflammatory cytokines promotes maga-
karyocytes’ proliferation. The activation of plateletsisa
hallmark in the natural course of cancer, by promoting
neoangiogenesis, degradation of extracellular matrix,
release of adhesion molecules, and growth factors'>".
Lee et al. demonstrated that NLR or PLR were inde-
pendent prognostic factors for overall survival with
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advanced gastric cancer treated with chemotherapy'*.
Similarly PLR was found valuable for determination
of prognosis in colorectal cancer as strong as NLR'>¢.
But He W. et all. found no NLR was superior to PLR
in patients with metastatic colorectal cancer'”. There
are some studies about PLR and periampullary can-
cer in the literature but reports are not satisfactory'®".
There are valuable results in the studies about the role
of PLR in terms of prognosis of the patients with
breast and gynaecological malignancies'>'****!. The
predictive values of PLR in patients with myocardial
infarction, peripheral arterial occlusive disease, and
end-stage renal diseases were also studied”**. But we
didn’t find any study about PLR and AA in English

Literature.

In our study we found significantly higher PLR values
in positive appendectomy group (G1) than negative
appendectomy group (G2) (p=0.036). The cut-off val-
ue of PLR was 136.5; sensitivity, specificity, NPV and
PPV were 56.3%, 55.3%, 19.6% and 86.2%, respec-
tively. The low values may be explained by that only
the operated patients were included in this study, data
about other suspected cases which were not operated
or medically treated were unknown. In gender analyses
female/male ratio was 128/347 in G1 whereas 46/48
in G2. Thus negative appendectomy rate was statisti-
cally higher in females (p<0.001). This may be because
of gynaecological diseases commonly mimicking acute
appendicitis.

In this study, PLR was found a reliable parameter to
distinguish AA when its value was higher than the cut-
off value (136.5). There is a need for more prospective
randomised studies to find ideal PLR cut-off values.
It seems that quests for the ideal test should continue
and the surgeon’ s experience will still have the biggest
importance.
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Imaging Findings for Methanol Intoxication

Metanol Intoksikasyonunda Gériintileme Bulgulari
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ABSTRACT

Methanol is a highly toxic substance. Acute methanol intoxication
is a rare accidental or suicidal intoxication with high morbidity and
mortality rates. Because of its high toxicity, early diagnosis and
management is very important in such patients. Imaging (com-
puted tomography “CT” and magnetic resonance imaging “MR”)
plays an important role in diagnosis and management of these
patients. With this rare suicidal case we want to emphasize the
important imaging findings of methanol intoxication.

Key words: computed tomography; magnetic resonance imaging; metanol
intoxication

OZET

Metanol yliksek toksisiteye sahip bir maddedir. Akut metanol zehir-
lenmesi ylksek morbidite ve mortaliteye sahip, kazayla ya da inti-
har amacli gérilen nadir bir zehirlenmedir. Yiiksek toksisitesinden
dolayi bu hastalarda erken tani ve yénetim bu hastalarin prognozu
icin cok énemlidir. Radyolojik gérintiileme (bilgisayarli tomografi
“BT” ve manyetik rezonans gériintileme “MR”) bu hastalarin tani
ve ybnetiminde ¢ok blylik 6neme sahiptir. Bu nedenle, bu nadir
intihar amacli metanol zehirlenmesi vakasi ile énemli radyolojik gé-
rintileme bulgularina deginilmek istendi.

Anahtar kelimeler: bilgisayarli tomografi; manyetik rezonans gértintiileme;
metanol zehirlenmesi

Introduction

Methanol also known as methyl alcohol, carbinol or
wood alcohol is a chemical with the formula CH,OH.
Methanol is the simplest alcohol, and is a light, volatile,
colorless, flammable liquid with a distinctive odor very
similar to that of ethanol'. It also occurs naturally in
humans, animals and plants. Foods such as fresh fruits
and vegetables, fruit juices, fermented beverages and
diet soft drinks containing aspartame are the primary
sources of methanol in the human body*.
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Methanol has a high toxicity in humans with two
mechanisms. First, methanol can be fatal due to its
central nervous system (CNS) depressant properties
in the same manner as ethanol poisoning. Second, in a
process of toxication, it is metabolized to formic acid.
Formic acid is toxic because it inhibits mitochondrial
cytochrome C oxidase, causing the symptoms of hy-
poxia at the cellular level, and also causing metabolic
acidosis?.

Most methanol intoxications occur as a result of drink-
ing beverages contaminated with methanol or from
drinking methanol-containing products. In the indus-
trial setting, inhalation of high concentrations of meth-
anol vapor and absorption of methanol through the
skin are as effective as the oral route in producing toxic
effects. The initial symptoms of methanol intoxication
include CNS depression, headache, dizziness, nausea,
lack of coordination, and confusion. Sufhciently large
doses (the median lethal dose is typically 100 ml or
1-2 mL/kg body weight of pure methanol) can cause
unconsciousness and death®.

Computed Tomography (CT) and magnetic reso-
nance (MR) imaging are able to demonstrate toxic ef-
fects of methanol in CNS so imaging is very important
for the diagnosis and prognosis of methanol intoxica-
tion. Putaminal necrosis with or without haemorrhage
are most frequent reported findings®. Other affected
areas that are reported in literature are subcortical
white matter, hippocampus, optic nerve, tegmentum,
cerebral gray matter and cerebellum>®.

Case Report
A 56 year old male who reportedly ingested a large

amount of methanol for suicidal purpose, was admit-
ted to emergency room (ER) in another center because
of visual impairment and unconsciousness. His men-
tal status deteriorated in a short period of time and



159

Figure 1. In non-contrast axial carnial CT scan; there is diffuse low attenua-
tion areas in subcortical white matter (down arrows) and both putamina with
slightly high attenuation putaminal foci (left/right arrows) consistent with
hemorhhage.

then he referred to our hospital. When he presented
in our ER he was in a critical unconscious state with
Glasgow’s coma scale of 3/15. Arterial blood gas inves-
tigation showed (pH: 7.009, pCO,:42.3, CO,H: 9.7,
BE:-19) severe systemic metabolic acidosis with high
anion gap (23 mEq/L). He was intubated and taken to
intensive care unit (ICU). The patient remained coma-
tose and died 16 days of admission.

For imaging first he underwent non contrast carnial
CT scan and it shows diffuse low attenuation areas in
subcortical white matter and both putamina with high
attenuation putaminal foci consistent with hemor-
rhage (Fig. 1). In cranial MR on day 6; T2 weighted
image (WI) and fluid attenuated inversion recovery
(FLAIR) axial images show subcortical white matter,
corpus callosum and basal ganglia hyperintensity, low
signal intensity bilateral putaminal foci (Fig. 2 and 3).
T1WI image shows low signal intensity in subcortical
white matter and basal ganglia with high signal inten-
sity foci in both putamina (Fig. 4a). Gradient echo

Figure 2. In cranial MR on day 6; T2 weighted image (W) axial image shows
subcortical white matter (down arrow above), corpus callosum (down arrow be-
low) and basal ganglia hyperintensity, low signal intensity bilateral putaminal
foci (left arrow) consistent with putaminal hemorrhage.

sequence (GRE) image shows low signal intensity foci
in both putamina consistent with putaminal hemor-

rhage (Fig. 4b).

Discussion

Acute methanol intoxication is a rare accidental or
suicidal intoxication. It has also been described as a
result of fraudulent adulteration of alcoholic drinks.
The clinical presentation of methanol intoxication var-
ies greatly between patients. A latent period of 12-24
hours often follows methanol ingestion. The latent
period most likely correspond to the time period in
which methyl alcohol is metabolized into more toxic
chemicals formaldehyde (CH,O) and formic acid
(CH,0,)™.

Acute methanol intoxication produces severe meta-
bolic acidosis and serious neurologic consequences.
Most patients note visual disturbances, secondary to
optic nerve necrosis or demyelination, as one of the

Kafkas J Med Sci 2017; 7(1):158-161
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Figure 3. In cranial MR on day 6; Fluid attenuated inversion recovery (FLAIR)
axial image shows subcortical white matter (down arrow), corpus callosum (up
arrow) and basal ganglia hyperintensity (left arrow), low signal intensity bilateral
putaminal foci (right arrow), consistent with putaminal hemorrhage.

Figure 4. a, b. In T1WI axial image shows slightly low signal intensity subcortical white matter and basal ganglia lesions with slightly high signal intensity foci in both

first symptoms as in our case. CNS symptoms are com-
mon and include headache, dizziness, weakness, and
malaise. Large amounts of methanol ingestion can
result in seizure, stupor, coma, and sometimes death.
Gastrointestinal symptoms are common. The diagno-
sis based on the presence of severe metabolic acido-
sis with high anion and osmolar gap and high serum
methanol levels. In acute methanol intoxication to
prevent the conversion of methanol into toxic metabo-
lites, ethanol is administered because of its affinity to
alcohol dehydrogenase enzyme is 10-20 times greater
than that of methanol®. Other therapeutic procedures
include gastric lavage, correction of acidosis with sodi-
um bicarbonate (NaHCO,), folic acid (C ;H ;N.O,),

and secondary detoxication with hemodialysis.

In imaging, the most characteristic MR findings in
methanol toxicity are bilateral putaminal necrosis,
which may varying degrees of hemorrhage’. This find-
ing is by no means specific to methanol toxicity but
is seen also in variety of conditions such as Wilson’s
disease, Leigh’s disease, Kearns-Sayre syndrome, car-
bon monoxide (CO) inhalation, hypoxic-ischaemic
injury, trichloroethane (C,H,Cl,) poisoning and acute
cyanide (CN-) intoxication (7). Putaminal damage is

putamina (a, arrows). GRE image shows low signal intensity foci in both putamina consistent with putaminal hemorrhage (b, arrows).

Kafkas J Med Sci 2017; 7(1):158-161



probably result from the direct toxic effects of metha-
nol metabolites and metabolic acidosis in the basal
ganglia'®. Cerebral and intraventricular hemorrhage,
cerebellar necrosis, diffuse cerebral edema, and optic
nerve necrosis all have been described in severe metha-
nol intoxication. Optic nerve demyelination secondary
to myelinoclastic effect of formic acid (CH,0,) has
been suggested as responsible for optic nerve damage
with or without axonal loss. But in our case the images
from optic nerve, there were no imaging findings of
optic nerve damage. It is possible that direct toxic ef-
fects of methanol metabolites also were responsible for
the subcortical an putaminal lesions®™°. It has also been
suggested that putamen is particularly at risk to vari-
ous pathologic processes because of its high metabolic
demand and because it lies in the boundary zones of
vascular perfusion, though for some authors the nature
of the distribution of the lesions seems to be opposite
of a vascular cause. The basis for the selective vulner-
ability in these regions remains unknown'’.

In conclusion, when symmetrical lesions are detected
in the basal ganglia and white matter along with sud-
den visual disturbances, there can be a long list of differ-
ential but correct diagnosis could be reached if history
of methanol contact is available. Since early diagnosis
may improve the prognosis in acute phase, methanol
intoxication should be considered in the differential
diagnosis such lesions on MR and CT examinations.
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ABSTRACT

Paratesticular metastases are extremely rare. Metastases in this
area usually appear in the advanced stages of a known malignan-
cy, but are sometimes the first manifestation, mimicking a primary
testicular tumor. In this article, we present a patient with metas-
tasis to the right tunica vaginalis testis who had scrotal swelling
and pain as the first manifestation of an alpha-fetoprotein (AFP)-
producing hepatoid type gastric cancer.

Key words: alpha-fetoprotein; hepatoid type gastric adenocarcinoma; tunica
vaginalis

OZET

Paratestikller metastazlar oldukca nadirdir. Bu alana olan metas-
tazlar cogunlukla bilinen kanserin ileri evreleri seklinde izlenmekle
birlikte nadiren de olsa primer testikiler tiimdri taklit edebilir. Bu
makalede, alfa feto-protein (reten hepatoid tip mide kanserinin,
skrotal agn ve sisligin eslik ettigi tunika vaginalis metastazi seklinde
prezante olmasi sunulmaktadir.

Anahtar kelimeler: alfa feto-protein; hepatoid tip mide kanseri; tunika
vajinalis

Introduction

Both primary and metastatic, benign or malignant tu-
mours of the tunica vaginalis testis are extremely rare'.
Only a few cases of metastasis to the tunica vaginalis
testis have been reported. The prostate, stomach, rec-
tum, cecum, and colon are the most common primary
sites for tunica vaginalis testis metastasis®”.
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We report an extremely rare case of alpha-fetoprotein
(AFP)-producing hepatoid type gastric cancer, present-
ing with scrotal swelling as the first manifestation due
to metastasis to the tunica vaginalis testis. Computed
tomography (CT) and magnetic resonance imaging

(MRI) findings are reviewed.

Case Report

A 51-year-old man who had been suffering from scro-
tal pain and swelling for one month was admitted to
our urology department. His laboratory tests revealed
high serum AFP levels (49.11 ng/ml, range 0-8.04 ng/
ml) and he was investigated for a likely malignant tes-
ticular tumour. Ultrasonography showed no testicular
mass, and the only finding was diffuse thickening of tu-
nica vaginalis testis and spermatic cord with hydrocele
in the right side. MRI showed diffuse thickening and
irregularity of the right spermatic cord and tunica vagi-
nalis testis, and hydrocele. However, the appearance of
the testis and epididymis was normal (Fig. 1).

Therefore, the patient was investigated for a potential
primary tumour which might have metastasized to the
tunica vaginalis testis. An abdominal CT scan showed
peritoneal carcinomatosis with some peritoneal fluid.
In addition to these findings, mild gastric wall thick-
ening at antrum was revealed (Fig. 2). Subsequently, a
gastroscopy was performed, mucosal oedema especially
at the antrum and the body of stomach was observed,
and serial biopsies were obtained. A concurrent biopsy
from the tunica vaginalis testis was performed for de-
finitive diagnosis.
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Figure 1. a, b. Contrast-enhanced axial T1-weighted MR image with fat-suppression showed intensive enhancement and irregular thickening of the right tunica
vaginalis (a, arrow). Sagittal plane of contrast-enhanced T1-weighted image with fat-suppression showed heterogeneous enhancement of the tunica vaginalis testis

(b, arrow) and accompanying hydrocele.

Figure 2. a, b. 51-year-old male with right tunica vaginalis metastasis from gastric cancer. Axial contrast-enhanced CT scan showed peritoneal thickening, omental cake
appearance and subhepatic fluid (a, arrow). Heterogeneous enhancement and irregular thickening of the right tunica vaginalis is seen on the lower sections (b, arrow).

Histopathologic examination revealed neoplastic cell
nests and abortive glands within the tunica vaginalis
(Fig. 3), while immunohistochemical study showed
that the tumour cells were positive for pan-cytokeratin
(pan-CK), AFP and negative for PLAP, hCG, CD117,
Melan A, and S100 (Fig. 4). Specimens of gastric mu-
cosa had neoplastic cells with eosinophilic cytoplasm
and round nuclei, occasionally exhibited obvious
nucleoli and had positive staining for AFP. The find-
ings were compatible with hepatoid type gastric cancer
(Fig. 5). In the light of biopsy results, the patient was
diagnosed with a metastatic hepatoid type gastric can-
cer to the tunica vaginalis testis.

Discussion

The tunica vaginalis is a mesothelium-lined sac that
results from closure of the superior portion of the

processus vaginalis of the peritoneum. It has a vis-
ceral layer and an outer parietal layer that line the
internal spermatic fascia of the scrotal wall, with a
potential cavity between the two layers®. Primary
tumours of the tunica vaginalis testis, whether be-
nign or malignant, are extremely rare. Adenomatoid
tumour, mesothelioma or benign intraepithelial
cyst may originate from mesothelial cells of the tu-
nica vaginalis. Benign or malignant mesenchymal
tumours, lymphomas or serous borderline tumours
are the other rare primary tumours of the tunica
vaginalis’.

Malignant mesothelioma is the most common primary
tumour of the paratesticular region with an epithelial
growth pattern'’. Tunica vaginalis is the most common
site of origin, but the tumour may also arise from the
spermatic cord and the epididymis'"'2.

Kafkas J Med Sci 2017; 7(1):162-165
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Figure 3. Neoplastic cells (arrows) showed cell groups and abortive glandular
within tunica vaginalis (H&Ex200).
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Figure 5. a, b. Tumour cells within gastric mucosa are positive with o.-feto pro-
tein (a, arrow) (AFPx100). Neoplastic cells (b, black arrow) showed cell groups
and abortive glandular within gastric mucosa (b, white arrow) (H&Ex200).

Metastases to the tunica vaginalis are also rare and gen-
erally encountered as an incidental autopsy finding".
Secondary paratesticular tumours are usually diag-
nosed at advanced stages of the primary malignancy.
However, they may be presented as an initial manifes-
tation of an occult primary neoplasm, as shown in our
case. Similarly, a few cases have been reported in the
literature®!+-1,

The most common primary sites of metastasis to the
paratesticular tissue include the prostate gland, kidney,
stomach, colon, ileum, pancreas, lung, and breast'”. The
colon is the most common primary site in the gastro-
intestinal tract'’. Hematogeneous or lymphatic spread

Kafkas J Med Sci 2017; 7(1):162-165

(a, arrow) (AFPx200). Tumour cells within tunica vaginalis are positive with pan-
cytokeratin (b, arrow) (pan-CKx200).

are the main routes of metastasis to the paratesticular
region; the other ways of spread include direct exten-
sion from adjacent organs (particularly prostatic carci-
noma), retrograde extension through vas deferens, ei-
ther along its lumen or as a direct extension, retrograde
venous or lymphatic extension, arterial embolism, and
trans-peritoneal seeding through a patent tunica vagi-
nalis'®. In our case, the route of transperitoneal seeding
was suspected, particularly in view of the periteonal
carcinomatosis.

It is well known that serum AFP, B-hCG, and LDH
levels are elevated in primary testicular neoplasms.
However, it is extremely rare for the metastases to the
testis and paratesticular region. As reported in our case,
hepatoid type of gastric adenocarcinoma is one of the
few exceptions that could be associated with increased

plasma AFP levels”.

A number of reports concerning AFP-producing
hepatoid type of gastric cancer associated with mul-
tiple liver metastases have been published. However,
to our knowledge, this is the first description of a
hepatoid type of gastric cancer metastasis to the tu-
nica vaginalis testis. In differential diagnosis, AFP-
producing germ cell tumours of testis are needed to
be distunguished from metastatic cancers of this re-
gion®. Imaging features are non-specific, and atten-
tion must be paid because similar findings may be
seen both in primary tunica vaginalis tumours and in
other metastatic tumours of this region. Nevertheless,
multiplanar imaging capability of MRI allows precise



demonstration and localization of a mass, including
its anatomic relationship to the surrounding struc-
tures. Gadolinium-based contrast material may in-
crease the conspicuity of a tumour by showing differ-
ential enhancement.

Metastatic tumours to this region is poor, because they
are usually diagnosed in the setting of disseminated dis-
case”’. In our case the patient died within eight months
after the diagnosis.

In conclusion; the possibility of a hepatoid type gas-
tric adenocarcinoma metastasis may be considered in
the differential diagnosis list when a patient is admit-
ted with acute scrotal swelling and high level of serum
AFP. As shown in our case; the triad of elevated lev-
els of AFP, testis swelling without testicular tumour
should alert the physician about the risk of the rare
hepatoid gastric adenocarcinoma metastasis.
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ABSTRACT

Behcet’s disease was described by Dr. Hulusi Behget in 1937.
Behcet’s disease is an inflammatory multisystem disease includ-
ing recurrent oral and genital ulcers, eye and skin symptoms,
joint, vein and nervous system involvement. Especially the scar
tissue formed due to recurrent oral ulcers causes difficult intu-
bation and ventilation. Also the drugs used for treatment may
cause adverse effects on many organs. It has great importance
for anesthesia choice due to multiple organ involvement. Our
case was a 38-year old woman, who has been diagnosed as
Behcget’s, caesarean section was planned at 38 weeks of gesta-
tion. Behget’s disease and pregnancy are both important for the
anesthesia management. It was planned as a general anesthesia
for the patient because it was not thought to be a difficult airway
management. In this case report the general anesthesia man-
agement of the patient with Behcet’s Disease was discussed.

Key words: Behget's disease; pregnancy; anesthesia

0ZET

Behcet hastaligi Dr. Hulusi Behget tarafindan 1937°de tanimlan-
mustir. Behget hastaligi tekrarlayan oral ve genital (lserlerin gé-
raldigd, géz, deri, eklem, damar, sinir sistemi tutulumu géste-
ren multisistemik iltihabi bir hastaliktir. Ozellikle tekrarlayan oral
llserlere bagl olusan skar dokusu entiibasyon ve ventilasyonu
zorlastirmaktadir. Birgcok organ tutulumu nedeni ile anestezi
secimi énem arz eder. Ayrica tedavide kullanilan ilaclar bircok
organ lzerinde yan etki olusturabilir. Olgu, 38 yasinda, 38 hafta-
ik gebeligi olan ve sezaryen planlanan Behcget hastasiydl. Hem
Behcet hastaligi hem de gebelik, anestezi yénetimi acisindan
énemlidir. Hastada éncelikli olarak zor havayolu disintimedigi
icin genel anestezi planlandi. Bu olgu sunumunda Behcet hasta-
si olan bir hastada genel anestezi yénetimi tartisilmistir.

Anahtar kelimeler: Behget hastalii; gebelik; anestezi

Hasan Sayan, Malatya Devlet Hastanesi, Yesilyurt, Malatya - Tiirkiye,
Tel. 0535490 39 17 Email. drbasansayan@hotmail.com
Gelis Taribi: 23.03.2016 o Kabul Taribi: 26.05.2017

Kafkas J Med Sci 2017; 7(2):166-168
doi: 10.5505/kjms.2017.23500

Introduction

Behget’s disease (BD) was described for the first time
in 1937 by Professor Dr. Hulusi Behget. BD was de-
fined as a multisystem inflammatory disease includ-
ing recurrent oral and genital ulcers, joint, vascular
and neurological involvement'. Vasculitis of venules
is regarded as histopathological lesions in BD?. The
incidence of the disease was found as 110-420/100
000 in Turkey®. It is known that the disease is more
commonly seen in males aged between 20-35 years
and is more severe in this group®. BD is a multisystem
disease for this, the anesthesia management has a sig-
nificant importance. Especially the scar tissue formed
due to recurrent oral ulcers causes difficult intubation
and ventilation®. In addition, depending on the drug
used in the treatment of BD a number of changes oc-
cur in the gastrointestinal, immune and endocrine
systems. These changes should be reminded for an-
esthesia choice. The long-term use of colchicine may
cause impaired liver and kidney function. With all
these aspects the selection of anesthesia has a particu-
lar importance in this disease®.

Case Report
A-38 year-old, 38 weeks G3P2A1, 165 cm tall, 82 kg,

female patient was planned for elective surgery. In her
history; she was diagnosed BD when she was went to
the doctor for visual impairment 5 years ago and was
followed for 5 years. She was taking azathioprine 50
mg, cyclosporine 100 mg. She had released the medica-
tion due to pregnancy. Her physical classification was
considered as American Society of Anesthesiologists
(ASA) II. In the preoperative examination the
Mallampati score was II and there was no scar tissue
in her mouth. Blood count, liver and kidney function



tests, serum electrolytes, coagulation values were with-
in the normal range and electrocardiogram was nor-
mal. She was consulted to neurology and ophthalmol-
ogy departments. There was no neurologic pathology
and the visual degree was found as 7/10 for right eye
and 6/10 for left eye.

Non-invasive blood pressure, ECG, pulse oximetry
monitoring was performed in the operating room.
A vascular access was performed with a 22-gauge in-
tracath on her right arm. Ranitidine HCI 50 mg and
metoclopramide 10 mg iv were applied. Necessary
equipment for difficult airway management was kept
ready. Preoxygenation was achieved. Propofol 200
mg and rocuronium bromide 50 mg iv were admin-
istered. The patient was intubated and the surgery
was performed. Operation lasted about 45 minutes.
A-2960 g boy baby was delivered by caesarean. The
patient was followed closely during intraoperative
and postoperative period and there was no problem.
Postoperative first and third days neurological and vi-
sual examination was performed. The patient was dis-
charged on the postoperative third day and she was
normal.

Discussion

BD is an inflammatory disease with unknown etiology
involving primarily the skin lesions but may also affect
many organs and systems. It may cause intubation and
ventilation difficulties due to the adhesions depending
on ulcer healing scar tissue in especially oropharyngeal
space. In addition intubation procedure, itself may lead
to ulcer formation in the postoperative period’. The
thyromental, sternomental distances, mouth opening,
neck movements were all within normal range in the
preoperative examination of our patient and we did
not foresee any difficulties in airway control. We per-
formed the intubation at once easily and we did not
find any lesion in her mouth, before and after the intu-
bation procedure.

Noel et al. was reported that the patients who received
colchicine treatment had better prognosis than pa-
tients who did not receive colchicine and he reported
an increase in the central nervous system involvement
and ocular lesions in patients who did not receive the
treatment’.

Bang et al. reported an improvement in nine patients
while an exacerbation in 18 patients, in their study on
27 pregnant woman with BD®. Marshal et al. reported
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a pregnant women that developed Budd-Chiari syn-
drome and there was no deterioration in other patients
that they followed up’. In our case, the patient had dis-
continued her drugs with the onset of pregnancy, but
the disease remained stable during this period and the
patient did not show any sign of disease.

Salihoglu et al reported a case report about their
experience with a BD patient in whom intubation
could be performed after four attempts. Also, they
reported that, they observed aphthous lesions in oral
mucosa, tongue, gums, lips, and larynx in this patient
postoperatively'’. Bhardwaj et al. reported an orotra-
cheal intubation experience by the help of fiber optic
bronchoscopy in a 14-year-old patient with mucosal
scar tissue'!. Due to the involvement of many systems
in BD, in the postoperative period cardiac, pulmo-
nary and renal complications may be seen in high in-
cidence'”. Especially colchicine may cause deteriora-
tion of liver and kidney function due to chronic use.
This condition can prolong the elimination of drugs
like muscle relaxants, iv general anesthetics from the
body". In this aspect the close monitoring of patients
in the postoperative period, especially if they have re-
ceived general anesthesia is very important. The liver
and kidney functions of our patient were normal and
we did not observe any complications in the postop-
erative period.

Neurological involvement in BD may be determined
in an average of five years after the onset of systemic
symptoms. Ataxia, hemiparesis, sphincter dysfunction,
behavioral changes, cognitive dysfunction and epilep-
tic seizures can be seen due to neurological involve-
ment'®. The increase in intracranial pressure in patients
with central nervous system involvement forms contra-
indication for regional anesthesia. For this reason, pa-
tients who are planned for regional anesthesia should
be evaluated in detail with appropriate preoperative
imaging techniques®.

In our patient we could not use any neuroimaging scan
because of the pregnancy and we preferred general an-
esthesia primarily. Although we did not see neurologi-
cal symptoms, we preferred general anesthesia due to
the possibility of airway difficulties.

General anesthesia should be chosen in patients with
BD, when difficult airway management is being con-
sidered and these patients should be monitored closely
for the detection of possible complications in the post-
operative period.
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Importance of Anaplastic Lymphoma Kinase Gene
Re-arrangements on Non-Small Cell Lung Cancer

Kiigtik Hiicreli Disi Akcigier Kanserinde Anaplastik Lenfoma Kinaz Gen Yeniden Diizenlemelerinin Onemi

Ayse Feyda Nursal
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ABSTRACT

Despite all improvements in treatment modalities, lung can-
cer is the leading cause of death related to cancers worldwide.
Environmental, occupational and genetic factors, as well as smok-
ing play role in the etiology. Lung cancers are generally divided
into two main histologic categories: small cell lung cancer (SCLC)
and non-small cell lung cancer (NSCLC). Several gene aberrations
are detected in NSCLC, which constitute approximately 85% of
all lung cancers. The Anaplastic lymphoma kinase (ALK) gene is a
member of insulin receptor tyrosine kinase super family. ALK gene
involves with translocation those results in formation of fusion pro-
tein in various malignancies such as lung cancer and lymphoma. In
this article, latest literature regarding re-arrangement of ALK seen
in NSCLC will be reviewed.

Key words: /ung cancer; non-small cell lung cancer; ALK gene; gene
rearrangements; EML4/ALK fusion

OZET

Tedavi alanindaki tim gelismelere ragmen, akciger kanseri hala
tim dlinyada kanserle iliskili 6liim nedenlerinin basinda gelmek-
tedir. Etyolojisinde sigaranin yani sira cevresel, mesleksel ve ge-
netik faktérler rol oynamaktadir. Akciger kanserleri genellikle k-
¢lk hlcreli akciger kanseri (KHAK) ve kiiglk hticreli disi akciger
kanseri (KHDAK) olmak lzere iki ana histolojik tipe ayrilir. Tim
akciger kanserlerinin yaklasik %85’ini olusturan KHDAK’inde bir-
cok gen anomalisi saptanir. Anaplastik lenfoma kinaz (ALK) geni
insdlin reseptdr tirozin kinaz siper ailesinin bir lyesidir. ALK geni
akciger kanseri, lenfoma gibi cesitli malignitelerde fiisyon protein
olusumuna yol acan translokasyonlara dahil olur. Bu derlemede
KHDAK’inde gérilen ALK yeniden dlizenlenmelerine ait son lite-
ratlir gézden gegirilecektir.

Anahtar kelimeler: akciger kanseri; kiigiik hiicreli disi akciger kanseri; ALK
geni; gen yeniden diizenlenmeleri; EML4/ALK fiizyon
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Introduction

Lung cancer is an important public health issue that is
leading cause of deaths related to cancer'. Lung cancer
is a complex disease that develops with interaction of
different etiologic factors. Smoking is the most impor-
tant risk factor, however environmental, occupational
exposure and genetic factors also have a role”. Lung can-
cers are divided into two main histologic types as small
cell lung cancer (SCLC) (15%) and non-small cell lung
cancer (NSCLC) (85%)°. Target-oriented and whole
genome association studies showed that multi-step
changes at expression level of different subtypes of lung
cancer affects different oncogenic pathways. Tumoral
heterogeneity that is seen in lung cancers arises from
different histologic and molecular structures that can af-
fect the treatment'. Many gene aberrations are seen in
NSCLC including Kirsten rat sarcoma viral oncogene
homolog (KRAS), epidermal growth factor receptor
(EGFR), Raf murine sarcoma viral oncogene homolog
B1 (BRAF), Human epidermal growth factor receptor
2 (HER2), Proto-oncogene C-Met (MET), Anaplastic
lymphoma kinase (ALK), Ret proto-oncogene (RET)
gene. In this article, latest literature regarding rearrange-
ment of ALK gene seen in NSCLC will be reviewed.

Non-Small Cell Lung Cancer (NSCLC)

NSCLC, that forms the majority of the lung cancers, is
divided into three histologic subtypes as adenocarcino-
ma (AC), squamous cell carcinoma (SCC) and large cell
carcinoma. AC and SCC constitute more than 70% of
the cases with NSCLC?. Although histologic subtypes
manifest many similar biological characteristics, their
cellular origins, their locations in the lungs, changes in
their growth features suggest that they occur via differ-
ent molecular mechanisms’®. Most of the patients with
NSCLC are in advanced stage at the time of diagnosis.
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It displays an aggressive clinical prognosis and it bears
a high potential for metastasis. Therefore, overall prog-
nosis is poor. Disease is usually in advanced stage at the
time of diagnosis and 5 year-survival rate is rather low
(5-10%)". Efficiency of agents used in chemotherapy
is low. The average survival is 7.15 months in untreated
advanced-stage NSCLC, while it is 8—12 months in
patients who receive cytotoxic platinum-based chemo-
therapy. Changes in approximately 140 genes were de-
tected in studies regarding mechanisms of carcinogen-
esis in previous decades. They have a “driver mutation”
function on initiation and progression of malignancy.
In most of adult malignancies, 33-36 driver mutation is
found, and this reaches ~200 mutation in NSCLC with
addition of mutagenic agents such as cigarettes®.

Recently, it was found that NSCLC subtypes treated
with standard chemotherapeutic agents showed differ-
ent genetic changes and this in turn affects response to
therapy and progression-free survival (PFS). Therefore,
treatment protocols intended for histologic type have
come into question®. Our knowledge on initiator muta-
tions seen in NSCLC was increased with the use of high
throughput screening techniques. Detection of activat-
ing mutations in EGFR kinase domain has been particu-
larly instructive. Improvement in response to treatment
and progression-free survival was achieved with use of
EGFR-tyrosine kinase inhibitors (EGFR-TKIs) com-
pared to standard chemotherapeutic agents. Today pur-
pose of cancer treatment is to provide individual-specific
treatment with knowledge of tumor molecular changes.

Anaplastic Lymphoma Kinase (ALK) Gene

ALK is localized in 2p23.2 and consists of 29 exons.
This gene, a member of insulin receptor protein-ty-
rosine kinase super family, codes a 220 kDa protein®.
ALK gene was first identified by Morris et al. in 1994
as a result of translocation made with nucleophosmin
on large cell lymphoma cell line t (2;5) (p23;935)”.
This chromosomal rearrangement results in ectopic
expression of NPM-ALK fusion protein that activates
kinase domain of the ALK gene®.

The ALK protein consists of three main parts includ-
ing an extracellular ligand-binding domain, a trans-
membrane domain and a single intracellular tyrosine
kinase domain. Tyrosine residues are phosphorylated
following activation of ALK through dimerization*.

ALK protein acts on neuronal development and dif-
ferentiation during embryogenesis in mammalians. It
is reported that ALK mRNA is expressed in human
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brain, testis, prostate and colon, however it is not ex-
pressed in spleen, lungs, ovaries, placenta, liver, skeletal
muscle, kidneys, lymphoid tissue and pancreas®. Active
ALK Janus kinase, which is a mammalian target of ra-
pamycin, induces several signal transmission pathways
cush as sonic hedgehog, hypoxia-inducible factor-1ea,
JUNB, and phospholipase signaling®.

ALK gene activation occurs through three distinct
mechanisms involving i) fusion protein formation, ii)
ALK overexpression, and iii) activating ALK point
mutations. While one of these mutations is observed
in histologically identified cancers, two types of mu-
tations can be seen in NSCLC. Fusion partner in
ALK translocations regulates the level of ALK ex-
pression, cellular location and time of its expression®.
Intracellular kinase domain of ALK and terminal end

points of different genes make up the fusion protein.

Twenty-two distinct translocation partners that are
known to form fusion protein with ALK exist*. In lung
cancer, fusion with Echinoderm microtubule-asso-
ciated protein-like 4 (EML4) gene was detected first
and TFG-ALK, KIF5-ALK fusions followed. ALK
gene mutations are seen in several cancers including
anaplastic large cell lymphoma, diffuse large B cell lym-
phoma, neuroblastoma, inflammatory myofibroblastic
tumor, lobular breast cancer, colorectal cancer, renal
cell carcinoma, esophageal squamous cell carcinoma

and NSCLC adenocarcinoma®.

ALK Gene in NSCLC

ALK-EML4 rearrangement in NSCL was defined in
Japanese patients in 2007 by Soda et al.®. Both EML4
and ALK gene are located on the short arm of the
chromosome 2, and fusion formation occurs with the
inversion in p arm of the chromosome 2°, N-terminal
domain of the EML4 and intracellular kinase domain
of the ALK gene forms a fusion, and a continuously
active ALK tyrosine kinase effect arises. EML4-ALK
fusion activates the downstream RAS/RAF/MEK,
PI3K/AKT/mTOR and Janus kinase (JAK)/STAT
signal pathways that will lead to cellular proliferation,
invasion and inhibition of apoptosis’.

Multiple variants of EML4-ALK have been reported
(Table 1). They encode the same intracellular tyro-
sine kinase domain of ALK, but different truncations
of EML4". The most common variants are variant 1
(detected in 33% of NSCLC patients) which results
in the juxtaposition of exon 13 of EML4 to exon 20 of
ALK (E13; A20) and variant 3a/b (29% of NSCLC



Table 1. EML4-ALK fusion variants

E13; A20 E18; A20
E6a/b; A20 E15; A20
E20; A20 E2; A20

E14; A20 E17; A20

patients) in which exon 6 of EML4 is integrated into
exon 20 of ALK (E6a/b; A20)".

Diverse variants of EML4-ALK proteins can manifest
different enzymatic activity. ALK also has multiple fu-
sion partner that display different molecular weight,
protein stability and ALK inhibitor sensitiviy®. In
monkey models, it was found that EML4-ALK fusion
gene showed oncogenic activity®. EML4-ALK appears
rare in lung cancer and has been detected in about only
3-8% of NSCLC cases''. EML4-ALK fusion bears
distinct pathological and demographic characteris-
tics. One of the most striking features of EML4-ALK-
positive lung cancers is early age (~50) of onset'2.

EML4-ALK fusion in NSCLC is more common in
adenocarcinomas and non-smokers or light-smokers'.
Preclinical and clinical studies showed that cancer cells
with EML4-ALK or other ALK anomalies are rather
sensitive to ALK inhibitor drugs®.

ALK Testing in NSCLC

In order to detect ALK rearrangement in NSCLC,
methods such as FISH, IHC and reverse transcriptase
RT-PCR are used"'*". Every method has its own ad-
vantages and limitations'¢. Today, FISH method using
break-apart probes is accepted as the gold standard, and
its use is approved by the food and drug administration
(FDA) to identify ALK-rearranged NSCLC". Despite
many advantages, the ALK FISH test has also several
limitations. It requires well-established laboratories
with an experienced operator, and its cost is high. IHC
is an easier and less expensive method, usually available
in local laboratories, based on the use of ALK-specific
monoclonal antibody.

Many studies suggested a marked correlation between
ALK-rearrangement positivity, as detected by FISH,
and ALK protein overexpression, as detected by IHC.
These findings imply that IHC could be used for
screening of ALK rearrangements prior to FISH, lead-
ing to the development of new diagnostic algorithms,
and this must be validated in large scale concordance
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studies. In conclusion, RT-PCR is the most sensitive
method of detecting not only ALK re-arrangements,
but also of determining their variant types, and the
abundance of EML4-ALK positive cells in NSCLC
tumor tissue. Its another advantage is requirement of
limited amount of material for analysis and it is rath-
er easy to perform, however the development of this

method as a diagnostic tool has several limitations'®.

ALK Targeted Treatment in NSCLC

1. First generation of ALK inhibitors:

Crizotinib, an oral small-molecule tyrosine kinase in-
hibitor (TKI) of ALK, MET and ROS1 kinases, is a
first-generation ALK inhibitor'®. In 2011, US FDA ap-
proved crizotinib for treating ALK-positive NSCLC.
It was also approved by the European Committee
for Medicinal Products for Human Use in 2015 for
NSCLC patients as the standard first-line treatment.
Crizotinib has a longer PFS and approximately 53-
65% better objective response rate (ORR) compared
to chemotherapy'. It was reported that patients ac-
quire drug resistance within the first year following the
initial use of crizotinib®.

The mechanisms of crizotinib resistance were suggested
to involve point mutations, fusion gene amplification,
and activation of bypass signaling via activation of other
oncogenes including EGFR, MAP kinse-ERK kinase
(MEK), extracellular signal regulated kinase (ERK),
SRC proto-oncogene (SRC) and insulin-like growth
factor-1 receptor (IGF-1R)?". Particularly, there were
two mechanisms noticed in about 33% of patients who
developed the secondary point mutation after treat-
ment with crizotinib. Several point mutations were de-
tected including G1269A, F1174L, L1152R, S1206Y,
1151Tins, 11171T, DI1203N, VI1180L, C1156Y,
F1164V, G1202R, G12695%. The most common of
these mutations are L1196M and G1269A%.

2. Second generation of ALK inhibitors:

The purpose of second-generation ALK inhibitors
was to refrain from the CNS progression caused by
first-generation ALK inhibitors that occurs in ap-
proximately 70% of the NSCLC patients who has
brain metastasis®®. Besides, they were developed as a
result of the need to improve PES efficacy. Second-
generation ALK inhibitors include ceritinib, alectinib,
brigatinib, entrectinib, X-396 and TSR-011%. Among
these, ceritinib and alectinib were recently approved by
FDA for the treatment of ALK-rearranged NSCLC.
The second-generation ALK inhibitors could hinder
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Table 2. Resistance mechanisms in ALK targeted treatment

ALK-dominant mechanisms

ALK non-dominant mechanisms

Secondary point mutations

L1196M, C1156Y, L1152R, 1151Tins, G1202R, S1206Y, F1174C, D1203N, G1269A, L1196M

ALK-CNG (Copy number gain)

Partially ALK-dependent ALK-independent

KIT amplification EGFR mutation
MET amplification KRAS mutation
Autophagy

the resistance mutations which occur due to the first-
generation inhibitor crizotinib, and increase the po-
tency against central nervous system diseases®. Yet,
treatment with the second-generation ALK inhibitors
also results in drug resistance and tumor recurrence?.
Ceritinib was approved by FDA in 2014 for the treat-
ment of NSCLC. This small molecule is an oral ty-
rosine kinase inhibitor of ALK and exhibits an ATP-
competitive action®.

The most common resistant mutations occurring due
to ceritinib include G1202R and F1174L%. C1156Y,
1151Tins and L1152R secondary mutations were
also found to be related with resistance caused by ceri-
tinib*. Brigatinib is an inhibitor acting on ALK and
EGFR and it was found to hinder mutations resistant
to crizotinib such as ALK L1196M and the gatekeeper
mutation T790M of EGFR>.

3. The third generation of ALK inhibitors:

Second-generation ALK inhibitors may cause tumor
reccurence and cerebral metastases. Lorlatinib is a more
efhicient ALK/ROSI inhibitor and a phase 2 clinical
trial has been conducted on it. There is evidence ob-
tained from iz vitro studies that Lorlatinib had bet-
ter therapeutic potency compared with the secondary
ALK mutations caused by crizotinib*. It has been re-
cently reported that L1198F mutation is resistant to
lorlatinib primarily via steric interference with drug
binding. Other studies reported that L1198F could
promote the crizotinib binding, diminish the C1156Y
effect, and re-sensitize resistance to crizotinib®. It
appears that the combination of lorlatinib and PI3K
pathway inhibitors exhibit more potency in reducing
ALK mutations and ALK inhibitor resistance?, how-
ever clinic impacts or resistance mechanisms of lorla-

tinib should be further studied to overcome L1198F.

Resistance Mechanisms in ALK Targeted Treatment of NSCLC
Although crizotinib has a perfect efficacy in ALK-

positive lung cancer cases, almost all patients show
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resistance to crizotinib sooner or later. Mechanisms of
this resistance can be divided into two major groups:
ALK-dominant or ALK non-dominant. The various
mechanisms submitting intrinsic or acquired resis-
tance to crizotinib are presented in Table 2.

Novel Strategies to Overcome Resistance

Two distinct strategies with ongoing phase I/1I clinical
studies on crizotinib resistance are new generation ALK
inhibitors (e.g., AP26113, LDK378, and CH5424802)
and heat shock protein 90 inhibitors (e.g., STA-9090,
IPI-504, and AUY922). New generation ALK inhibi-
tor effectively inhibits ALK kinase and show activity
against most of the resistance mechanisms in in vivo/in
vitro tests'®. HSP90 inhibitors are not specific to ALK,
however they can overcome crizotinib resistance by di-
minishing folding in oncogenic proteins including ALK
fusion proteins. In other cases with oncogenic drivers
activation, ALK dual inhibition and changing enzymes
take over in potential treatment strategies'.

Conclusion

Accumulating information about cancer biology and on-
cogenic drivers has provided the scientists a better com-
prehension of lung cancer and introduction of efficient
targeted therapies. Evidence supports that ALK inhibitors
can help ALK-positive NSCLC patients, however inevi-
table drug resistance remains as a problem. Thanks to clear
understanding of ALK-positive cancer-specific patho-
physiology, better therapy for patients with lung cancer
and reduced resistance can be achieved by improvement
of ALK inhibitors. Gene heterogeneity, mutation num-
ber and location have a significant role in mechanisms of
resistance, where the resistance of one inhibitor develops
due to multiple mutations and factors, or some inhibitors
sue to another factor. One of clinical difficulties is efficient
and precise assessment of drug resistance to ALK inhibi-
tors in order to improve the treatment during disease pro-
gression*. Further studies will focus on optimal diagnosis
and treatment at earlier stages of disease, also on rational



combinations of effective agents and the ideal treatment
regime, especially as more next-generation agents are being
approved. Besides, ideal supportive care and toxicity man-
agement is crucial for the cancer cases who may hopefully
have a better survival on sequential treatment.
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Diabetes Mellitus Tip 2’de inkretin Temelli Tedaviler

Incretin Based Therapies in Type 2 Diabetes Mellitus
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ABSTRACT

For the treatment of T2DM; cure can not be achieved with con-
ventional methods. The degree of increase in the epidemic of dia-
betes; together with the research of new treatments will provide a
better understanding of patophysiology necessitates the develop-
ment. Preferred drugs in cases that do not respond to metformin;
hypoglycemia, can cause weight gain and are undesirable cardiac
event. Today; incretin-based therapies have been developed that
provide effective glucose level and weight control. Incretins while
increasing glucose dependent insulin secretion in the pancreas,
suppress glucagon secretion.

Glucagon-like peptide-1 receptor agonists, and dipeptidyl pep-
tidase-4 inhibitors, are incretin based treatment. Glucagon-like
peptide-1 receptor agonists is the most important treatment can
be used with monotherapy or combination therapy. Glucagon-like
peptide-1 agonists, besides providing good glycemic control, the
low rate of hypoglycemia and weight loss are causing significant
advantage. Dipeptidyl peptidase-4 inhibitors; leads to rapid in-
activation of incretin hormones such as glucagon-like peptide-1
agonists and glucose dependent insulinotropic polypeptide.
Dipeptidyl peptidase-4 inhibitors; they extend the duration of ac-
tion of glucagon-like peptide-1 by inhibiting the degradation of in-
cretin hormones in circulation.

Key words: incretine; glucagone like peptide-1; dipeptidyl peptidase-4
inhibitors

OZET

Diyabet tedavisinde, geleneksel yéntemlerle kiir saglanamamak-
tadir. Diyabetin salgin derecesinde artisi patofizyolojsinin daha iyi
anlasiimasini saglayacak arastirmalarla birlikte yeni tedavilerin ge-
listirilmesini zorunlu kilmaktadir. Metformin tedavisine cevap ver-
meyen durumlarda tercih edilen ilaclar; hipoglisemi, kilo alimi ve
istenmeyen kardiak olaylara neden olabilmektedirler. Giintimtizde
etkin glukoz ve kilo kontrolii saglayan inkretin bazli tedaviler gelisti-
rilmistir. Inkretinler pankreasta glukoza bagimii insiilin sekresyonu-
nu artinrken, glukagon sekresyonunu baskilar.
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Glukagon benzeri peptid-1 reseptér agonistleri ve dipeptidil pep-
tidaz-4 inhibitérleri inkretin bazli tedavilerdir. Glukagon benzeri
peptid-1 reseptér agonistleri énemli tedavilerden olup, monoterapi
veya kombine tedavilerle birlikte kullanilabilmektedir. lyi glisemik
kontrol saglamalarinin yaninda hipoglisemi oranlarin dlisiik olma-
sI ve kilo kaybina neden olmalari 6nemli avantajlandir. Dipeptidil
peptidaz-4 inhibitérleri; glukagon benzeri peptid-1 ve glukoz ba-
gimli insdlinotropik polipeptid gibi inkretin hormonlarin hizlica inak-
tivasyonuna neden olur. DPP-4 inhibitérleri; dolasimdaki inkretin
hormonlarin yikimini énleyerek glukagon benzeri peptid-1’in etki
stiresini uzatir.

Anahtar kelimeler: inkretin; glukagon benzeri peptid-1; dipeptidil peptidaz-4
inhibitérleri

Giris
Tip 2 diyabetes mellitus (T2DM) tiim diinyay: etki-
leyen 6nemli halk saglig:i sorunlarinin baginda gel-

mektedir. Prevalanst tiim diinyada alarm derecesinde
artmaktadir’.

Diyabet tedavisinde kullanilan metformin ¢ogu has-
tada tek bagina uzun siireli tedavide yetersiz kalmakta-
dir. Sulfoniliire ve glitazon; hipoglisemi, kilo alim1 ve
istenmeyen kardiyovaskiiler risk ile iligkili yan etkiler
bildirilmigtir. Diyabetin patofizyolojisinin aragtirilma-
styla glisemi diizeylerini ve kilo kontroliinii saglayan
inkretin bazli tedaviler gelistirilmistir>.

Plazma insiilin diizeyinde; oral glukoz alimin: takiben
parenteral glukoz infiizyonuna gére 2-3 kat fazla arug
olmasi inkretin etki olarak adlandirilir. Oral glukoz ali-
m1 sonrast salinan instilin, total salinan insiilinin yakla-
stk %70-80’nidir*’. Glukagon benzeri peptid-1 (GLP-
1) ve glukoz bagimli insiilinotropik polipeptid (GIP)
en onemli iki inkretin hormonlaridir. Inkretin akti-
vitesinin yaklagtk %90’indan sorumludurlar®. GLP-1
ozellikle ileum ve kolondaki L hiicrelerinden salinirken
GIP yogun olarak duodenum olmak tizere proksimal



incebagirsakta bulunan K hiicrelerinden salinmakta-
dir’. GLP-T’in yar1 omrii 1-2 dakika®’, GIP’de 2-3
dakikadir'®!", Inkretinler hizli bir gekilde dipepridil
peptidaz-4 (DPP-4) enzimi tarafindan yikilirlar'®'2.
DPP-4’tin GLP-1’in yitkimindaki roliiniin kegfi DPP-
4 inhibitorlerin T2DM tedavisinde kullanilmasinin
ontini agmugtir'>',

Inkretin hormon salinimu yiyecek alinimuyla giiglii bir
korelasyon gostermektedir'>'¢. Karbonhidrat, protein
ve yaglarin inkretin hormon salinim1 uyarma kapasitesi
agisindan aralarinda fark bulunmaktadir'”*®. Inkretin
hormon salinimi diurnal ritm gostermektedir. Sabah

salinan hormon diizeyi 6gleden sonraya gore daha
fazladir®.

GLP-1 potansiyel etkisini pankreas beta hiicresinde
gostermektedir. Glukoza bagimli insilin salinimi-
nin artirilmast (inkretin etki), insiilinin tim biyo-
sentez basamaklarinin uyarilmasiyla birlikte, beta
hiicresinin tiim fonksiyonlarinin iyilegtirilmesidir®.
Beta hiicresinde apoptozisin azaltilmasiyla birlikee
farklilagma ve proliferasyonun artirilmast sonucun-
da beta hiicre kitlesinin arttug gosterilmistir®. Beta
hiicre kitlesi artig1 insanlarda heniiz gosterilmemistir.
GLP-1; alfa hiicresinde glukoz bagimli glukagon sali-
nimini baskilamaktadir. GLP-1 aktivitesi bloklandi-
ginda glukozun uyardig: instlin saliniminin azaldig:
ve inkretin etkisinin yaklagik %50’i azaldig1 goril-
migtiir®'. Postprandial glukoz artginin 6nlenmesin-
de gastrik bogalmanin yavaglamasinin etkili oldugu
digtinilmugtir’

GLP-T’in periferal ve santral mediatérler araciligiyla
istah ve gida alimi tizerine etkisi oldugu gésterilmis-
tir’*?. Ekzogen GLP-1 ve GLP-1 agonistleri kilo verdi-
rici etkileri vardir. Buna kargin DPP-4 inhibitorlerinin

kullanimina bagli endogen GLP-1 arumina ragmen
kilo tizerindeki etkisi notraldir?*?4 (‘Tablo 1).

Obez hastalarada normal glukoz tolerans testine ce-
vap olarak inkretin etkisinin azaldig bildirilmigtir®>*.
Caligmalarda viicut agirhigiyla GLP-1 arasinda ters
iligki oldugu gosterilmistir*>*~*’. T2DM hastalarda
inkretin etkisinin belirgin sekilde azaldig1 gosterilmis-
tir’*!. Bu etkinin azalmasimna bagli olarak besin ali-
minda insiilin cevabinin uygunsuz sekilde azalmasiyla
sonuglanmakradir.

GLP-1 analoglart ve DPP-4 inhibitorleri inkretin
bazli tedavilerdir. GLP-1 analoglar1 onemli tedavi-
lerden olup, monoterapi veya kombine tedavilerde
birlikte kullanilabilmektedir*>. Bu tedaviler ayrica
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kardiyovaskiiler sistem, karaciger, santral sinir sistemi,
inflamasyon ve uyku tizerine yararlar1 olmaktadir®

Dipeptidil Peptidaz-4 inhibitorleri
DPP-4 inhibitérleri; DPP-4 enzmini inhibe ederek do-

lagimda inkretin hormonlarin metabolize olmasina en-
gel olurlar®. GLP-1’in etki stiresini uzatirlar. Pankreas
alfa ve beta hiicrelerinin glukoza cevabini diizeltirler®.
DPP-4un inhibe edilmesi prandial insiilin sekresyo-
nunu artirirken, glukagon sekresyonunu baskilar. Bu
etkileriyle hepatik glukoz tiretimi baskilayip perife-
ral glukoz kullanimini arurarak; T2DM’li hastalarda
postprandial glukoz diizeylerini azaltirlar®*353¢. DPP-4
inhibitérlerinin etkisini gosterebilmesi icin azda olsa
instilin saliniminin olmasi gerekir®.

DPP-4 inhibitorlerinden sitagliptin, saxagliptin, linag-
liptin oral antidiyabetik tedavi igerisinde Amerikada
onaylanmigtir®*. Linagliptin; ksantin-bazli DPP-4
inhibitéridir. Doz alimindan 24 saat sonra bile DPP-
4 enziminin %80den fazlasi inhibedir. Alogliptin;
DPP-4 enzimine gigli ve yiiksek oranda segici ola-
rak baglanir. Sitagliptin, saxaglipitn ve vildagliptin ile
kargilagturildiginda DPP-4 diginda DPP-8 ile DPP-9
enzimlerinide inhibe etmektedir. Dutogliptin; yiik-
sek oranda suda ¢oziiniir ve diisitk oranda hiicre ge-
cirgenligi vardir. Plazma proteinlerine baglanma orani
yitksek degildir. Aliminda 3-4 saat icinde maksimal
emilim olmaktadir ve yarilanma 6mrii 10-13 saattir.
Dutogliptin; kilo degisimine etkisi notral ve yan etki
acisindan plasebo ile benzerdir. Yan etkiler %4,3 ile tiri-
ner enfeksiyon, %3,6 ile ishal, iist solunum yolu enfek-

siyonu (%3,6) ve bagagrisidir (%3,3)%.

GLP-1 Reseptor Agonistleri (GLP-1RA)

Diyabet tedavisinde kullanilan bircok GLP-1 RA’lar
gelistirilmigtir. Exanatide giinde 2 kez ve haftalik uygu-
lama, liraglutide ve lixisenatide giinde bir kez, albiglu-

tide haftalik seklinde uygulanmakeadir.

DURATION-1 caligmasinda, hedefte olmayan kont-
rolsuz T2DM hastalarinda haftalik exanatide ile giinlitk
exanatide tedavisi kargilagtirildiginda®, haftalik exana-
tide kullananlarda daha fazla oranda HbA1 ¢ diizeyle-
rinde digme goriilmiigtiir. DURATION-6 ¢aligmasin-
da haftalik exanatide ile liraglutide kargilagtirilmigtir.
Liraglutide kullananlarda HbAlc diizelme orani daha
fazla olmustur®?. GETGOAL-X calismas;; T2DM’li
hastalarda lixisenatide ile giinde iki kez exanatide uy-
gulanmasi etkinligi ve giivenirligi kargilagtirilmigtir®.

Kafkas J Med Sci 2017; 7(1):174-180
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Tablo 1. GLP-1 analoglari ve DPP-4 inhibitbrierin 6zelliklerinin karsilastiriimasi

GLP-1 analoglari

DPP-4 inhibitorleri

Subkutan

DPP-4 enzimi yikimina direncli
GLP-1 analoglari farmakolojik diizeyde

Uygulama sekli

Etki mekanizmasi

Glisemik etki insiilin sekresyonda artma

Glukagon sekresyonunda baskilanma

Tokluk hissinde artma
Kalori aliminda azalma
Gastrik bosaltmada yavaslama

HbA1 ¢ %0,4-1,5 azalma
Kilo kaybi 2—4,3 kg azalma
Hipoglisemi diistik risk

Gida ve sindirim

Monoterapide etkinlik

Yan etki (en sik) Gegici gis semptomlari (bulanti vb)

Oral

DPP-4 enzimini inhibe etmek
Endojen GIP ve GLP-1 yari dmiirlerinde uzama

insiilin sekresyonunda artma
Glukagon sekresyonunda baskilanma

Yok
Yok
Yok

HbA1 ¢ %0,4-0,9 azalma
Kilo kaybi 0,2-0,9 kg azalma
Hipoglisemi diistik risk

Nazofarenjit, basagrisi

HbA1 ¢ diizeylerinde hedefe ulagmak agisindan iki
grup arasinda fark gorilmedi. HARMONY-7 ca-
lismasinda giinlitk liraglutide ile haftalik albiglutide
uygulanmasi kargilagtirlmigtir®. Liraglutide grubun-
da HbAI c diizeyinde daha fazla diigig saglamistur.
Glukoz ve kilo kayb: liraglutide grubunda daha iyi
oldugu goriilmigtir. AWARD-1 ¢alismasinda ginlik
exanatide ile dulaglutide’in 1,5 ve 0,75 mg dozlar1 kar-
stlagtirilmigtir®. Duloglutide tiim dozlarinda, HbAlc
diizeylerinde degisiklik daha fazla olmustur.

Bu grup ilaglarin timiinde HbA1 ¢ dizeylerin de
onemli ol¢tide azalmayla birlikte kilo kayb: saglamasi
ve hipoglisemi riskinin digitk oranda olmasi 6nemli
avantajlaridir. Exanatide gtinliik ve haftalik uygulamast
ile liraglutide’ in gunlitk uygulanmasina ait klinik de-
neyimler fazladir. Bu ti¢ ajan icerisinde yapilan kargi-
lagtirmalr ¢aligmalarda liraglutide HbAlc diizeyinde
azalma kapasitesi en fazla olan ilagtir. GIS yan etkileri
birbirlerine benzemekle beraber exanatide haftalik kul-
lananlarda daha az oranda goriilmiigtiir*- 4447,

flacin yan etkilere bagli olarak birakilmasi, %10un
alundadir. Ancak klinik pratikte bu oranin daha
fazla oldugu dustinilmekeedir. Haftalik exanati-
de uygulamasinda gegici kiigiik noduler olugumlar
goriilebilmektedir.

Exenatide:

Exendin-4 molekiili bir tir siriingen olan Gilia
monster’1n titkirigiinden elde edilmigtir®®. Exendin-4
aminoasit dizilimi degistirilerek elde edilen GLP-
1RA’1 exanatide molekiiliidiir®®. Exanatide aminoasit
dizilimindeki farklilik molekiiliin DPP-4 enziminin

yikimina karst direngli kilarak, yarilanma siiresinin
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uzamasini saglamaktadir. Exanatide, haftalik (2 mg)
uygulamasiyla, 6-10 haftada sabit plazma dizeyine

ulagir®.

Liraglutide:

GLP-1 ile %97 oraninda homoloji gosteren uzun etkili
GLP-1 agonistidir. Yapisina yag asidi eklenerek, albu-
mine reversibl olarak baglanmasi arurilarak, DPP-4
enziminin yikimina direng gelistirilmigtir. Yarilanma
suresi yaklagik 13 saattir™.

DPP-4 inhibitdrleri ile GLP-1RA’lari Arasindaki Farklar (Tablo 1)

DPP-4 inhibitérleri; DPP-4 enzim aktivitesini > %90
baskilayan, vildagliptin (giinde iki kez) harig, giinde
tek doz kullanilan kiigiik molekiil agirliklilaglardir®2,

GLP-1RA’lar subkutan enjeksiyon seklinde yapilmak-
tadir. Exanatide, giinde iki kez uygulanan kisa etkili
formu ile haftada bir kez uygulanan uzun etkili for-
mu vardir. Lixisenatide giinde bir kez uygulanir®.
Liraglutide insan GLP-1 analogudur ve giinde tek doz
seklinde uygulanir®. Exanatide ve lixisenatide proteoli-
tik yrtkim sonucu biiyiik oranda glomeriiler filtrasyonla
elimine olur. Liraglutide ise atilim 6ncesi bityiik oran-

da metabolize olmaktadir (Tablo 1).

Klinik Galismalarda Etkinlikleri

Klinik caligmalarda, sitagliptin, vildagliptin, saxag-
liptin veya linagliptin monoterapide birbirine yakin
oranlarda HbAlc (%0,4-0,7) diizeylerinde azalma
saglamiglardir®®.  GLP-1RA  (liraglutide, exanatide
giinliik, exanatide haftada bir veya lixisenatide) kapsa-
yan klinik ¢aligmalarda sadece metformin ile beraber
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Tablo 2. Avrupa (EU) ve Amerika’da (US) DPP-4 inhibitérleri ve GLP-1 RA’larin bébrek bozukluklarinda kullanimi

Bobrek bozuklugu
Ref Hafif Orta Agir
DPP-4 inhibitdrleri
Sitagliptin EU (108) Aynen 50 mg 25mg
US (108) Aynen 50 mg 25mg
Saxagliptin EU (109) Aynen 2,5mg 2,5 mg dikkatli
Us (109) Aynen 2,5mg 2,5mg
Vildagliptin EU (110) Aynen 50 mg 50 mg
us — — —
Linagliptin EU (111) Aynen Aynen Aynen
us (111) Aynen Aynen Aynen
GLP-1RA
Liraglutide EU (87) Aynen Onerilmiyor, Onerilmiyor,
US (87) Aynen Dikkatli, uygulaniyor Dikaktli, uygulaniyor
Exanatide (kisa etkili) EU (86) Aynen Doz artinlirken dikkatli Onerilmiyor
Us (115) Aynen Doz artinlirken dikkatli Onerilmiyor
Exanatide (haftalik) EU (77) Aynen Onerilmiyor, klinik deneyim Onerilmiyor
sinirh
UsS (77) Aynen Dikkatli kullanim Onerilmiyor
Lixisenatide EU (84) Aynen Dikkatli kullanim Onerilmiyor, klinik deneyim
sinirh
us — — —

veya metformin+sulfoniliire/glitazon  tedavisinin
24/26/30 haftay: iceren caligmalarinda birbirine ben-
zer oranlarda HbAlc (%0,6-1,9) diizeylerinde azalma
saglamiglardir®>7%%. GLP-1RA’lar kargilagtirildiginda;
liraglutide 1,8 mg uygulamasinda HbA1 ¢ diizeylerin-

de daha fazla azalma sagladig gortilmugtir®<.

Exanatide ve liraglutide kullanan hastada veya ailesin-
de mediiller tiroid kanser veya multipl endokrin neop-
lazi sendrom tip 2 olanlarda kullanilmaz**>*>. DPP-4
inhibitérleri kullananlarda deri lezyonlar: bildirilmig-
tir®~®. Bunlarin deri bozukluklari yoniinden takibi
onerilmektedir® ¢,

Pankreatit ve Pankreas Kanseri
GLP-1RA ve DPP-4 inihibitorlerin 6zelliklede uzun

sture kullaniminda, kronik pankreatit ve pankreas
kanseri olugturma potansiyeli endise yaratmaktadir®.
Liraglutide faz 3 caligmasinda pankreatit riskinin ha-
fifce artugr ancak bunun T2DM hastalarda goriilen
orandan diigik oldugu bildirilmistir®™*". Sitagliptin,
vildagliptin, saxaglipitin ve exanatide bagli akut
pankreatit vakalari bildirilmigtir® . Pankreatitten

suphelenildiginde GLP-1 RA ve DPP-4 inhibitérleri

kullanim1 durdurulmalidir®-61-6468-72,

Bdbrek Yetmezligi
GLP-1RA tedavisinde bildirilen akut bobrek yet-

mezligi vaka sayis1 azdu’77. DPP-4 inhibitorleri
kullaniminda son derece nadirdir’®. Sitagliptin, sa-
xagliptin ve vildagliptin biiyiik oranda bobrekten
atilirlar. Bundan dolay1 orta-agir bobrek yetmezligi
olanlarda doz ayarlanmasi gereckmekeedir®-¢* (Tablo
2). Linagliptin biiyitk oranda bobrek dis1 yolla atil-
digindan bobrek yetmezliginin tim evrelerinde doz
ayari yapilmadan kullanilabilir®-¢%. Exanatide 6zellik-
le bobrekle auldigindan agir bobrek yetmezliginde
kullanilmamalidir®72. Avrupa da sinirl veri nedeniy-
le liraglutide orta-agir bobrek yetmezliginde kullanil-
mamaktadir (Tablo 2).5

GLP-1RA ile DPP-4 inhibitorlerin, yash (275
yas), cocuk (<18 vyas), gebe, emzirme dénemi ve
karaciger  yetmezliginde kullanilmast  konusun-
da sinirli veri bulundugundan, bunlarda kullanimi
onerilmemektediri6:>561-6468-71,
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Hekimler, hastanin HbAlc diizeylerinin hedefe var-
masinda yaklagik %1,5 oraninda azalmanin yeterli ola-
cagini distindiiklerinde, uygulama kolayligi ve uygun
ticretten dolayi, DPP-4 inhibitérlerini tercih etmek-
tedirler. Obez veya hafif kilolu hastalar kilo vermek
istediklerinde, HbA1 ¢ diizeylerinde beklenen digme
az oranda ise, GLP-1RA tercih edilmektedir. Kalp
yetmezligi tanisi olan hastalarin 6nemli oranda kilo
verdiklerinde mortalite riskinin arttig: analizlerde go-
rilmigtiir. Bundan dolay: obez ve kalp yetmezlikli has-
talarda GLP-1 RA tercih edilirken iyi takip edilmesi
gerekir. Bu hastalarda DPP-4 inhibitéleri kullanimin-

da kilo kayb1 6nemli oranda olmadigindan risk azdir”.

GLP-1 RA’larin kullaniminda en sik goriilen yan et-
kiler bulanti, kusma ve ishaldir®®. Bulanti tedavisinin
baslangicinda goriiliir ve genelde gegicidir. Bazen de bu
yan etki doz azalularak sinirlanmaya ¢aligilir®>”2 DPP-
4 inhibitorlerinin onemli avantajlart daha az oranda
bulantiya neden olmasi ve oral kullanilmasidir. DPP-4
inhibitorlerin yan etki profili plasebo grubuyla benzer
sekilde bagagrisi ve nazofarenjittir (Tablo 1).*!

Tum diinyada glukoz kontroliinii daha iyi yapabilmek
i¢in yeni ve ayni zamanda gtivenli kullanilabilecek te-
daviler aragtirlmaktadir. Geleneksel oral antidiyabetik
tedavilerle, cogu zaman sinirh glisemik kontrol saglan-
mastyla birlikte, kilo alim1 ve hipoglisemi gibi yan etki-
ler goriilmektedir. Oral antidiyabetiklerle hedefe ula-
stlamamig durumlarda inkretinlerle bagar saglandigini
gosteren ¢ok sayida ¢aligma mevcuttur. Bobrek fonksi-
yonlari tedavi baglamadan 6nce mutlaka degerlendiril-
melidir. Ayn1 zamanda pankreatit semptomlar1 ve hi-
persensitivite reaksiyonlari agisindan takip edilmelidir.
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ek olarak Tiirkce ozet istenmektedir. Online sisteme yiiklenen ana makale metninde basligin
altinda her iki dildeki 6zet bolimu de bulunmaldir.

Anahtar Kelimeler: Yaziyla ilgili “Index Medicus: Medical Subject Headings” standartlarina uygun en
az 3 anahtar kelime 6zet altina yazilmalidir.

Girig: Anlasilir ve kisa olmall, son paragrafinda calismanin amac acikca belirtilimelidir. Literattiriin
gdzden gecirilmesi calismanin nedenselligine yonelik oimali ve nemli bilgileri icermelidir.

Materyal ve Metot: Gozlemsel ya da deneysel calismalarda katiimcilarinin neye gére segildigi
(hastalar, kontroller ya da laboratuvar hayvanlar) agik¢a tanimlanmalidir. Katihmceilarin yas,
cinsiyet ve diger énemli ozellikleri belirlenmelidir. insan ve hayvanlar iizerinde yapilan
calismalarda etik standartlar acikca tanimlanmali ve bu calismalar igin 6nceden alinan
etik kurul onay belgesinin alindi§i yer, tarih ve sayr numarasi verilmelidir. Yazarlar, diger
arastirmacilar tarafindan da bulgularin tekrarlanabilmesi i¢in yéntem, cihaz (ureticinin adi ve
mensei olan (lke parantez iginde verilmelidir) ve islemleri yeterli agiklikta tanimlamalidirlar.
istatistiksel yontemler de dahil, daha dnceden kabul gérmils yontemler icin referanslar
saglanmaldir. Yeni ya da uyarlanmis eski yontemler tanimlanmali, neden kullanildiklari ve
sinirlan agiklanmalidir. Biitiin ilag ve kimyasallarin jenerik isimleri, dozlar ve uygulanma
yollari sunulmalidir. Randomize kontrolli klinik calismalarda, calismanin ana 6geleriyle
ilgili, calisma protokoli (calisma popiilasyonu, miidahaleler ya da maruziyetler, beklenen
sonuclar ve istatistik analizin nedenselligi), miidahalelerin belirlenmesi (randomizasyon
yontemi, gruplara ayirmada gizlilik) ve gruplarin maskelenmesini (korleme) iceren ozellikler
sunulmalidir. Bu bélimiin son paragrafinda mutlaka kullanilan istatistiksel analiz yontemleri
belirtilmelidir.

Yazarlara Bilgi

Bulgular: Tablo, sekil ve yazida sunulan bilgilerin gereksiz tekrarlanmasindan kaciniimalidir.
Yalnizca tartisma ve ana sonucun anlasiimasi icin gerekli olan 6nemli bilgiler sunulmalidir. Veriler
bitiinliik icinde ve tutarl olarak sunulmali, raporun agik ve mantiksal ilerlemesi saglanmalidir.
Tablo ve sekillerdeki veriler yazida tekrarlanmamall, yalnizca dnemli gézlemler vurgulanmali ya da
6zetlenmelidir. Ayni veriler hem tablo hem de grafiklerde sunulmamalidir. Verilerin yorumlanmasi
tartisma bélimiine saklanmalidir. Bu kisimda verilen istatistiksel sonuglarin ve simgelerin genel
makale yazim kurallarina uygun olmasi gerekmektedir.

Tartisma: Tartisma asil bulgulari anlatan kisa ve 0zlii bir ciimle ile baslamali, calismanin giicli ve
zayif yonlerini tanimlamali, bulgular diger calismalarla iliskilendirerek tartismal, olasi agiklamalar
saglamali ve gelecekte yanitianabilecek sorulara isaret etmelidir. Tartisma, bulgular bélimiinde
zaten sunulmus bulgularin tekrariyla degil, bunlarin dnceden bilinenlerle yorumlanmasi ile
ilgilenmelidir. Sonug bdliimii tartisma kisminin son paragrafi olacak sekilde verilmelidir. Burada
calismanin amaciyla iliskilendirilebilir kisa énerilerde bulunulmalidir ve niteliksiz 6nermelerden ve
verilerle desteklenmeyen sonuglardan kaginiimalidir.

Tesekkiirler: Tesekkirler kisa ve net olmali, yalnizca bilimsel/teknik destek ve finansal kaynak
icin yapiimalidir. Rutin kurum olanaklarinin kullaniimasi, makale hazirlanmasindaki destek ya da
yardimlar (yazma isi ya da sekreterlik isleri) gibi durumlar icermemelidir.

Kaynaklar: Literatire atifta bulunan kaynaklar ardisik olarak siralanmali ve makalenin sonunda
yer almalidir. Yazinin biitiiniinde atiflar iist karakterle ciimle bitiminde noktadan dnce yer almalidir.
Olabildigince yazi iginde yazar isimleri kullanmaktan kaginilmalidir. Metinde yazar adi verildiginde
atif numarasi ciimle sonunda degil, hemen yazarin adinin sonrasinda olmalidir. Alti yazardan fazla
yazarl makalelerde altinci yazardan sonra et al. ile kisaltma yapmak gerekir. Sayfa numaralari
kisaltilarak yazilmalidir (6rn., 51-9).

Alti veya az yazarli makale: Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-
infected patients. N Engl J Med 2002; 347:284-7.

Altidan fazla yazarli makale: Pulgar VM, Yamaleyeva LM, Varagic J, McGee CM, Bader M, Dechend
R, et al. Increased angiotensin 11 contraction of the uterine artery at early gestation in a transgenic
model of hypertensive pregnancy Is reduced by inhibition of endocannabinoid hydrolysisnovelty
and significance. Hypertension 2014; 64(3):619-25.

Kitap béliimdi: Cooke DJ, Philip L. To treat or not to treat? An empirical perspective. In: Hollin, C.R.
ed. Handbook of offender assessment and treatment. Chichester: Wiley, 2001:3-15.

Kitap: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In:
Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-Hill;
2002:93-113.

internet verisi: Cancer Research UK. Cancer statistics reports for the UK, hitp:/www.
cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13.03.03].

Tablolar: Tablolar makale ana metninden ayri, tek bir belge olarak Word belgesi seklinde
verilmelidir. Tum tablolar tek bir belge icinde sunulmalidir. Tablo basliklar tablonun (istiinde
bulunmali, sira numarasi igermeli ve bashgin ilk harfi disindaki tiim harfleri kiigtik olmaldir (6rn.,
Tablo 1. Hastalarin demografik ¢zellikleri). Tablo icindeki kisaltmalar tablo altinda agiklanmali ve
verilen rakamlarin birimleri unutulmamalidir.

Sekiller: Tim cizimler, fotograflar, radyolojik grafiler bu baslik altinda toplanir. Sekiller makale
ana metninden ayri bir belge olarak verilmelidir. Tum sekil basliklari seklin altinda bulunmal, sira
numarasi icermeli ve bashgin ilk harfi disindaki tiim harfleri kiigik olmaldir (6rn., Sekil 1. Batinin
postoperatif direkt grafisi).

Grafikler: Grafikler makale ana metninden ayn bir belge olarak verilmelidir. Tim grafik bashklari
grafigin altinda bulunmali, sira numarasi icermeli ve bashgin ilk harfi disindaki tiim harfleri kiigik
olmalidir.

MAKALE DEGERLENDIRME SURECI

Dergiye sunulan biitiin yazilar hakemlere gonderiimeden 6nce yazim kurallari ve materyal
metot agisindan yayin kurulunca incelenir ve sonrasinda konuyla ilgili hakemlere gonderilir. Son
karar hakem degerlendirmeleri ve yayin kurulunun goriislerine gore verilir. Biitiin kabul gérmiis
makaleler dergi kural ve formatina uygun olarak redaksiyon islemine tabi tutulur. Yazinin kabultini
takiben yapilacak editoryal islemlerden sonra, yazinin mizanpajl sekli yazarlarin onayina sunulup,
{i¢ giin icinde yazar onayi ile birlikte geri istenecektir.

TELIF HAKKI DEVIR FORMU

Kafkas Tip Bilimleri Dergisi’ne yazi teslimi, galismanin daha énce higbir yerde yayimlanmadigi (6zet
seklinde ya da bir sunu, inceleme ya da tezin bir parcasi seklinde yayimlanmasi disinda), baska bir
yerde yayimlanmasinin diisiinilmedigi ve Kafkas Tip Bilimleri Dergisi’nde yayimlanmasinin tiim
yazarlar tarafindan uygun bulundugu anlamina gelmektedir. Yazar(lar), calisma ret edilmedikge,
yaziya ait tiim haklar Kafkas Universitesi ve Kafkas Tip Bilimleri Dergisi'ne devretmektedir(ler).
Yazar(lar), Kafkas Universitesi ve Kafkas Tip Bilimleri Dergisi'nden izin almaksizin calismayi baska
bir dilde ya da yerde yayimlamayacaklarini kabul ederler).

DOI NUMARASI
Yayimlanan her bir makaleye dijital nesne tanimlayici numarasi (doi) atanir.
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