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Egzersizle indiiklenen Oksidatif Strese E Vitamini
Suplemaninin Etkileri: Dost mu, Disman mi?
Effects of Vitamin E Supplementation on Exercise-induced Oxidative Stress:

Friend or Foe?

Asli Devrim @, Aylin Ayaz

Reaktif oksijen turleri (ROS) aerobik metabolizma reaksiyonlari sonucu
viicut hiicreleri tarafindan tretilmektedir. Oksidatif stres, ROS ile viicu-
dun antioksidan sistemi arasindaki dengenin bozulmasi olarak tanim-
lanmaktadir. Egzersiz, ROS ile antioksidan sistem arasindaki dengeyi bo-
zan faktorlerden biridir. ROS (retim seviyesi, yapilan egzersizin siddeti
ve yogunluguna baglidir. Sporcularda egzersizle indiiklenen oksidatif
strese karsi koruyucu mekanizma gelistirmek icin antioksidan suple-
manlarin kullanimi oldukga yaygindir. Ancak, agir egzersizler de dahil
olmak lizere egzersiz sonrasi antioksidan aliminin arttirilmasinin gerekli
olup olmadig netlik kazanmamustir. Arastirmacilar, viicuttaki ROS ureti-
minin viicutta hiicre sinyal iletim yolunun aktivasyonu gibi hiicre meta-
bolizmasi tizerinde yararli etkilerinin oldugunu ve hormesis teoremine
gore, endojen antioksidan savunmanin gelisimi icin dusiik seviyede ROS
tretiminin gerekli oldugunu vurgulamaktadir. Yapilan calismalar, ant-
renman sonrasinda antioksidan aliminin (antioksidan bakimindan zen-
gin besinler veya antioksidan suplemanlari ile) gerekli olup olmadigi ve
viicut mekanizmasi icin yeterli miktarda antioksidan alimini saglayacak
yolun hangisi olmasi gerektigi konusunda celiskilidir.

Anahtar Kelimeler: E vitamini, egzersiz, oksidatif stres, hormesis teoremi

Giris

Reactive oxygen species are produced by body cells, and this is a con-
sequence of aerobic metabolic reactions. Oxidative stress is defined as
an imbalance between the body antioxidant defense and production
of reactive oxygen species. Exercise is one of the factors that disrupts
the balance between ROS and the antioxidant system. The ROS pro-
duction level depends on the exercise strength and intensity. To imp-
rove the mechanism against exercise-induced oxidative stress, use of
antioxidant supplements is quite common in athletes. But it is not
clear whether an increased antioxidant consumption is needed during
periods of training, including strenuous exercise. Researchers have de-
monstrated that ROS have a beneficial role in the cell metabolism, such
as the activation of cell signal transduction pathway, and according to
the hormesis theory, oxidative stress at low level is required to regulate
endogenous oxidant defenses. Studies are conflicted about whether an
increased antioxidant intake (with antioxidant-rich foods or antioxidant
supplements) is necessary after exercise, and which way provides the
most adequate amount of antioxidant intake for the human body mec-
hanism.

Keywords: Vitamin E, exercise, oxidative stress, hormesis theory

Hiicreler yasam donglsti boyunca vicuttaki metabolik olaylar kapsaminda devamli ola-
rak reaktif oksijen turleri (ROS) ve serbest radikaller retirler. Enzimatik (katalaz, stiperoksit
dismutaz,glutatyon peroksidaz vb.) veya nonenzimatik (A, C ve E vitamini, glutatyon, ubiquinon,
flavonoid vb.) antioksidan Ggeler aktive olarak serbest radikallerin nétralize olmalarini saglar-
lar. ROS ve antioksidan sistem arasindaki dengeyi bozan etmenlerden biri de yapilan egzersizdir.
Egzersiz, ROS birikimine ve buna bagh olarak da oksidatif strese neden olmaktadir (1). Egzersize
yanit olarak oksidatif fosforilasyonun artisiyla birlikte serbest radikallerin de arttigi saptanmistir.
Egzersiz sirasinda katekolaminlerin salinimi da serbest radikallerin olusumunu hizlandiran bir

faktordur (2).

Sporcularda egzersizle artan oksidatif strese karsi savunma mekanizmasi gelistirmek icin antioksi-

dan supleman kullanimi oldukga yaygindir. Bireyler agir egzersizler de dahil olmak lizere egzersiz
yaptiklarinda, diyetlerinde antioksidan alimini arttirmalarina yonelik bir ihtiya¢ oldugu netlik
kazanmamistir. ROSun artmis tiretimi, kas membran E vitamini (a.- tokoferol) gibi dogal hiicre an-
tioksidan koruyucular bastirarak engelleyebilmekte, bu da lipit peroksidasyonunun olusmasina

ve kas hasarinin meydana gelmesini tetiklemektedir (3-5). E vitamini, peroksit radikallerine kars

koruyucu etki gosteren besin ogesidir. Valko ve ark. (6) tarafindan yapilan calismada, yogun egzer-
siz sonrasinda a-tokoferol kullaniminin arttigi belirtilmistir. Bu derleme yazida, ROS olusum me-
kanizmalari, egzersizle olusan oksidatif strese E vitaminin etkisinin incelenmesi amaglanmistir.

Egzersizin Fizyolojik Etkileri ve Egzersizle indiiklenen Serbest Reaktif Oksijen
Tirlerinin (Ros) Olusum Mekanizmalan

Egzersizle indiiklenen Oksidatif Stres
Oksidatif stres, reaktif oksijen tirlerinin (ROS) tretimi ile bu reaktif metabolitlerin detoksifikas-
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yonu veya ROS ile olusan hasarin antioksidan 6geler tarafindan
yeterli diuzeyde onarilmasi arasindaki dengenin saglanamamasi
sonucunda olusmaktadir. Bu dengenin bozulmasi, protein, kar-
bonhidrat, lipit ve niikleik asitleri iceren tim hiicre bilesenlerin-
de oksidatif hasara neden olmaktadir (6,7). Oksidatif strese kars
olusan redoks dengesinde egzersizin, yas, cinsiyet ve antrenman
dizeyinin etkisi oldukca karmasiktir. Yapilan egzersizin siddeti ve
suresi, olusacak oksidatif stresi etkileyen onemli unsurlardir (7).

Hiicrelerin siirekli olarak prooksidan bir cevreye maruz kalmala-
ri redoks tepkimelerine duyarli hedeflerini degistirebildigi bilin-
mektedir. Egzersizle indiiklenen oksidatif stresi degerlendirmede
en yaygin kullanilan yaklasim, oksidatif hasarla birlikte artan bir
veya birka¢ molekiiler belirtecin olcimudiir (8). Egzersizle induk-
lenen oksidatif stres diizeyi, hiicre bilesenlerinin (lipit, protein
ve/veya DNA) oksidatif hasari olciilerek degerlendirilmektedir.
Morales-Alamo ve ark. (9) tarafindan yapilan ¢alismada, insanlar-
da egzersizle indiklenen oksidatif stresin diizeyi degerlendiril-
mistir. Bu calismada, %65 VO, max siddetinde 60 dk dayanikhlik
egzersizi yapan bireylerde ekspire edilen pentan (lipit peroksi-
dasyonu belirteci) seviyelerinin arttigi ve bu bireylere yapilan E
vitamini takviyesi ile dinlenme veya egzersiz durumunda indiik-
lenen pentan tretiminin azaldigi rapor edilmistir (9). Yapilan ca-
hsmalarda, farkli siddette (VO, max; %55-75) ve siirede yapilan
farkli spor dallarinda (bisiklet, kosu, dayaniklilik, kuvvet sporlari
vh.) oksidatif stres belirteclerinin kan ve iskelet kasinda arttig
bildirilmistir (10, 11).

Egzersiz sirasinda bircok dokuda ROS tretimi gerceklesebilmekte-
dir. Ancak dokularda degerlendirme yapmada kesit almak miim-
kiin olmadig icin, baslica hangi organlarin ROS (retiminden
sorumlu oldugunu ortaya koyan ¢ok az sayida ¢alisma bulunmak-
tadir (12). Son donemlerde yapilan calismalarda, iskelet kasinda
egzersizle artan kasilmalar ile ROS tretiminin arttigi, egzersizle
birlikte hiicrelerdeki serbest radikal ve ROS olusumundaki artisin
ana kaynaginin iskelet kasi oldugu bildirilmistir. Ancak kalp, ak-
ciger ve kandaki dokularin da total viicut ROS tretimi artisindan
sorumlu olabilecekleri belirtilmistir (12, 13).

Mitokondrinin kas hiicrelerinde ROS tretiminin baslica kaynagi ol-
dugu, mitokondri tarafindan tiketilen toplam oksijenin %2-5’inde
stiperoksit tUretimiyle bir elektron azalma olusacagi belirtilmistir.
Jackson ve ark. (14) yaptigi calismada bu gortisten farkli olarak,
mitokondri tarafindan tiiketilen toplam oksijenin %2-5den daha
kictik bir boliminin stiperokside donstirilecegi, %0-15'inin
ise ROS tretiminde kullanildigi saptanmistir. Yapilan ¢calismalarda
mitokondriyal stiperoksit tiretimindeki baslica etkin basamaklarin
elektron transport zincirinin (ETS) 1. ve 3. kompleksinde oldugu
saptanmistir (15, 16). Kontraktil aktivite sirasinda kas liflerinde
ROS Uretim artisinin, mitokondriyal solunumun artmasini takiben
artan oksijen tiiketimiyle direk olarak iliskili oldugu bilinmektedir.
Bu sonug, aerobik kasiimalar sirasinda iskelet kasindaki stiperoksit
Uretiminin 50-100 kat artmasini agiklamaktadir (17).

Nikotinamid adenin dinuikleotid fosfat (NADPH) oksidaz,
NADPHtan molekiiler oksijene elektron tasiyarak stiperoksit tre-
timinden sorumludur. NADPH oksidaz, sarkoplazmik retikulum
(SR), sarkolemma ve transvers tiibillerde olmak tizere kas lifleri-
nin onemli hticresel bolimlerde bulunmaktadir (18). Kaslardaki
NADPH oksidaz araciligiyla olusan ROS Gretiminin olumlu bircok
fizyolojik amacinin olabilecegi dustntlmektedir. NADPH oksidaz

enzimleri hem kalp hem iskelet kas lifleri SRde bulunmakta, bu
enzimler ryanodin reseptorlerini okside ederek SR'den kalsiyum
salinimini saglamaktadir. Hiicre icindeki NADPH'In kontraktil ak-
tivite sirasinda hticre mebraninda stiperoksit tretiminin bir subs-
trati olarak da gorev alabildigi, bunun da hiicre membranindaki
elektron transferini arttirmasiyla sonuclanabilecegi belirtilmistir.
iskelet kaslarindaki bu etkilerinin olumlu veya olumsuz yonleri
heniiz net olarak saptanamamistir (19).

Fosfolipaz A, (PLA,), membran fosfolipidlerini parcalayarak lipok-
sijenaz gibi ROS ureten enzim sistemlerinin bir substrati olan ara-
sidonik asidin salgilanmasini saglayan enzimdir. Ayrica PLA, akti-
vasyonu, NADPH oksidazlar aktive ederek kas mitokondrisinde ve
sitozolde stiperoksit tretimini uyarmaktadir (20, 21).

Ksantin oksidaz, ksantin tretimi ve superoksit radikallerinin olu-
sumu icin kullanilan hipoksantini okside eden enzimdir. Judge ve
Dodd (22) tarafindan yapilan calismada, kaslardaki ksantin oksi-
daz aktivasyonunun, egzersizle indiiklenen ROS dretiminin artisin-
da onemli rolt oldugu vurgulanmis, ancak rat kaslarinda yiiksek
miktarda bulunan bu enzimin insan iskelet kasinda diisik miktar-
larda oldugu belirtilmistir.

iskelet Kasinda Ros Olusumunun Sonuclar

Yapilan agir egzersizlere bagli olarak plazmada kreatin kinaz (CK)
ve laktat dehidrogenaz enzimleri gibi kas enzimlerinin diizeyleri
arttigi icin bu enzimler kas hasarini belirlemede indikator olarak
kullanilmaktadir. CK’nin kas liflerinden salinimini takiben dola-
simdan bir miktarinin temizlendigi bilinmektedir. Bu nedenle CK
bir parametre olarak yorumlanirken dikkatli olunmalidir. Apple ve
Rhodes (23), maratoncularda yaristan 24-48 saat sonrasinda CK se-
viyelerinin 6nemli miktarda yiikseldigini bildirmislerdir.

Ekzantrik egzersizin stresinin uzamasiyla, mitokondriyal respiras-
yon artmakta, bu da suya donisecek oksijenin yetersiz indirgen-
mesine ve reaktif oksijen tirlerinin (ROS) Gretiminin artmasina
neden olmaktadir. Ekzantrik kasilmayla indiiklenen kas hasarina
yanit olarak, noétrofiller ve makrofajlar bu bolgeye ulasarak kas
dokusuna girmekte ve sitokinleri aktive ederek daha fazla ROS
uretimine neden olmaktadirlar (24). ROSun artmis Gretimi, kas
membran E vitamini (a- tokoferol) gibi dogal hiicre antioksidan
koruyucular bastirarak engelleyebilmekte, bu da lipit peroksidas-
yonunun olusmasina ve kas hasarinin meydana gelmesini tetikle-
mektedir. E vitamini, peroksit radikallerine karsi koruyucu olarak
etki etmektedir (25).

Yapilan deneysel calismalarda, egzersiz sonrasi lipit peroksidasyo-
nun arttigl saptanmistir (25, 26). Vincent ve ark. (27) yaptigi calis-
mada ise boyle bir degisikligin olmadigi vurgulanmistir. Sonugclar
arasinda gortilen bu farklilik, calismalarda uygulanan egzersizle-
rin kas hasari olusturma potansiyeli, siddeti veya stirelerinin farklh
olmasindan kaynaklanabilmektedir. Lipit peroksidasyonunu de-
gerlendirmede belirleyici bir marker olan malondialdehit- tiobar-
butirik asit reaktif maddeleri (MDA-TBARS) 6lctilmektedir. Ancak,
MDA sadece lipit peroksidasyonunun spesifik bir trtinii olmadig
icin MDA- TBARS'In yorumlanmasi oldukca glictur (28).

Duizenli yapilan orta siddetteki egzersizin oksidatif stres ve saglik
icin yararli oldugu bilinirken, aerobik veya anaerobik egzersizlerin
akut veya agir periyotlarinin ROS tretimini arttirdigi bildirilmistir
(24).



Hormesis, ortama karsi adaptasyon, artan strese karsi direnc gelis-
tirme ve yasam stiresinin iyilestiriimesine neden olan antioksidan
dengeyi saglamaktadir. Benzer adaptif yanitlar antioksidan enzimle-
rin ve antioksidan vitaminlerin detoks fonksiyonu, profesyonel spor-
cularda performans gelistirme, yaslanma ve patalojik risklere iliskin
asirt oksidatif stresin onlenmesinde de rol oynamaktadir. Yapilan
egzersiz oksidatif stres artisina neden olurken, hormesis teoremine
gore bazi egzersiz uyaranlarinin endojen antioksidan koruyucularin
diizenlenmesini saglamak icin gerekli oldugu dstntlmektedir. Bu
teoreme gore, egzersizle birlikte gortilen ROS tretimdeki artisa viicut
zaman igerisinde adapte olmaktadir (Sekil 1) (29).

Viicudun dinlenme durumunda iskelet kaslarinda distik miktarda
ROS varhiginin normal kuvvet tretiminde gerekli oldugu, ROSun
iskelet kaslarinda mevcut olmadigi durumda azalmis kuvvet treti-
mine neden olacagi bilinmektedir (30).

Kas kuvveti tretiminde ROSun olumlu etkisi, yapilan egzersiz sid-
detinin arttirlmasiyla birlikte ROS konsantrasyonu da arttigi icin
olumlu etkisi tersine dénmektedir. iskelet kasinda hidrojen perok-
sit konsantrasyonunun 10-15 uM oldugu, kas disinda diger hiicre-
lerin de gen ekspresyonundaki strese adaptif degisimlerle yaklasik
15 uM hidrojen peroksit oldugu bilinmektedir (31). Gong ve ark.
(21), kas redoks dengesi ile izometrik kuvvet tretimi arasindaki
iliskiyi aciklayan bir teori gelistirmistir. Bu teoriye gore, kas redoks
diizeyi, ROS Uretim hizi ile hiicre antioksidan kapasitesi arasinda
denge ile fizyolojik olarak regiile edilmektedir.

Kas yorgunlugu, maksimal kas kuvveti tretiminde egzersizle in-
diiklenen azalma olarak ifade edilmektedir. Hiicresel redoksun bo-
zulmasi iskelet kasi kuvvet dretimini onemli derecede azaltmak-
tadir. Kasilmayla indiklenen ROS uretimi uzun sireli ve siddetli
egzersizlerde kas yorgunlugunu arttirmaktadir. Yapilan deneysel
calismalarda, kas yorgunlugunda oksidanlarin rolii arastiriimis,
dayaniklihk egzersizlerinde antioksidanlarin kas yorgunlugunu
onlemede 6nemli rolii oldugu vurgulanmistir (32, 33).

Kasilma ile indtiklenen ROS tiretiminin, egzersizde iskelet kasinin
adaptasyonunu arttirmada bir uyarici oldugu dustntlmektedir.
Egzersiz yaptirilan ratlarda in vivo kosullarda ksantin oksidaz akti-
vitesinin inhibe edilmesiyle egzersize karsi kasin yararli adaptasyon
gelistirmesinin engellendigi gorulmistir. ROS tretimi, peroksizom
proliferator-aktive edici reseptor-y koaktivator 1o (PGC-1ar)'nin ka-
silmayla indiiklenen gen ekspresyonunda baslica rat kas hiicreleri
icin gereklidir (34). insanlar tizerinde yapilan calismalarda, birey-
lere antioksidan suplemanlarin verilmesinin iskelet kasinda ant-
renmanla olusan adaptasyonlari geciktirdigi saptanmistir (33-36).

Egzersizde oksidatif stres derecesini belirlemede
kullanilan uygun belirtecler

Antioksidan/ oksidan agin oldukga karmasik olmasi ve serbest ra-
dikallerin cok kisa yart miirlii olmalari nedeniyle oksidatif stresin
in vivo olciimi oldukca zordur. Genellikle konjuge dienler, hidro-
peroksitler, malondialdehitler, 4- hidroksinonal, pentan ve etan
gibi hidrokarbonlar (nefeste) F2-izoprostan ve okside dustk dansi-
teli lipoproteinler gibi indirekt belirtecler olciilerek degerlendiril-
mektedir. Total antioksidan kapasitesi (TAC), bilesen halinde veya
bir bitin olarak biyolojik sivilarda ve dokularda enzimatik (CAT,
GPX, SOD vb.) ve enzimatik olmayan (E, A, C vitaminleri ve GSH)
antioksidanlar tahmin edilebilmektedir (37).

Devrim ve Ayaz. Egzersiz, Oksidatif Stres ve E Vitamini

Sporcularda egzersizin etkisi, diyetle veya besin takviyesi ile an-
tioksidan alimmin biyoyararlanimini tahmin etmede hangi be-
lirteclerin kullanilmasi gerektigi konusunda fikir birligi bulun-
mamaktadir. Bu konuda yapilan calismalara ragmen, verilerin
karsilastirimasi oldukca karmasiktir (37, 38). Verilerin karsilasti-
rilamamasinin sebepleri; yas, cinsiyet, genetik profil, yasam tar-
zi ahskanliklari, farmakolojik tedavi uygulamalari ve eslik eden
hastaliklar gibi farkli fizyolojik ve patolojik bilesenler olarak gos-
terilmektedir. Spesifik belirteclerin secimi, egzersizden etkilenen
fonksiyona, besin aliminin etkilerine veya her ikisine de baglidir.
Kullanilacak parametrelerin 6zelligi (lipoperoksitler veya protein
ve DNA oksidasyon Urinleri gibi enzimatik veya enzimatik olma-
yan antioksidanlar) elde edilecek sonuclari etkilemektedir (38).

Egzersizle indiiklenen Oksidatif Strese
E Vitamininin Etkileri

E Vitamini ve Ozellikleri

E vitamini yagda coziinen, insan plazmasindaki en potansiyel vi-
tamindir. ilk 1922 yilinda kesfedilmesine ragmen metabolik fonk-
siyonlari tam olarak aciklanmamistir. Diyetle alinan E vitaminin
antioksidan aktivite gosteren formlari; a-, B-, y-, 6-tokoferol ve a-,
f-, y-, d-tokotrienol olmak tizere 8 tane formu bulunmakla beraber
viicutta en yaygin olarak bulunan formu a-tokoferol'dir (Sekil 2).
a-tokoferoliin dogal olarak olusan formu RRR- a-tokoferol, kimyasal
olarak sentezlenen formu SRR- a-tokoferol olarak adlandiriimakta-
dir (39).

Yetiskin bireylerde giinliik alinmasi gereken E vitamini diizeyi, ya-
sam tarzi, beslenme aliskanliklari, egzersiz ve yas gibi etkenlerden
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etkilenmekle beraber yetiskinlerde tahmini ortalama giinluk ge-
reksinme (EAR- Estimated Average Requirement) 12 mg, onerilen
guinliik alimi ise (RDA-Recomended Dietary Allowances) 15 mgdir.
Bitkisel yaglar E vitaminin zengin kaynaklari olarak bilinmektedir.
Bugday tohumu yagi, aycicegi yagi, aspir yagl, zeytinyagi ve kanola
yagi genellikle a-tokoferol, soya ve misir yagi ise y-tokoferol icer-
mektedir (39, 40).

Egzersizi takiben oksidatif stresin artisiyla beraber antioksidan en-
zimlerin duzeyinin de arttigi gosterilmistir. Bu antioksidan savun-
madaki artis, prooksidan olaylarin artisina karsi olusan ihtiyaclari
fizyolojik olarak orantili sekilde karsilayamamakta, bu da E vitami-
ni gibi diyetle alinan antioksidanlara olan ihtiyaci etkileyebilmek-
tedir. Rokitzki ve ark. (41) tarafindan, antrenmanli bisikletcilere E
vitamini suplemani 5 ay siiresince giinltik 330 mg verilmis, laktat
esiginde bir degisim saptanmazken, serum CK miktarinda onemli
derecede azalma oldugu gorilmistr.

Bu calismalardan farkli olarak E vitaminin CK ve lipit peroksidas-
yonu izerinde egzersizle indiklenen degisimler {izerinde etkili
olmadigini savunan arastirmalar da vardir. Jakemann ve Maxwell
(38), eksantrik egzersiz yapan bireylerde 7 giin boyunca yapilan E
vitamini takviyesinin serum CK seviyeleri tizerine higbir etkisinin
olmadigini saptamuslardir.

E vitamini suplemantasyonunun egzersiz sonrasi olusan sitokin ya-
nitini degerlendiren calismalar da oldukca celiskilidir. Cannon ve
ark. (42), Downhill kosusu 6ncesi 48 giin boyunca giinde 800IU E
vitamini suplemani ve plasebo verdigi bireylerde, kosudan 24 saat
sonra plasebo grubunda endotoksinle indiiklenen IL-1f salgisinin
arttigl, E vitamini suplemani alan grupta ise artis belirlenmemistir.
Normalde egzersizle indiiklenen bir sitokin olan IL-6 seviyeleri, E
vitamini verilenlerde azalmistir. TNFa seviyeleri, E vitamininden
etkilenmeyerek iki grupta da artis gostermistir. Singh ve ark. (43)
tarafindan yapilan ¢alismada, %65-70 VO, max siddetinde tiikene-
ne kadar devam edecek kadin kosucularda akut E vitamini suple-
mantasyonunun etkisine bakilmis, plazma IL-6 seviyelerinde artis
saptanirken, E vitamini suplemaninin etkili olmadigi bulunmustur.

E vitamini eksikligi, egzersiz sonrasi olusan serbest radikallerle in-
diiklenen doku hasarini arttirabilmektedir. E vitamini serum sevi-
yelerinin yeterli olmasi, egzersiz sirasinda membran bitinluginu
korumada olduk¢a onemlidir. Ancak E vitamini suplementasyonu
ile yapilan calismalarda, E vitaminin lipit peroksidasyonu tizerinde
hichir etkisinin olmadigi savunan calismalarla birlikte (1, 6), egzer-
sizden once veya sonra olusan lipit peroksidasyonunda kiictik ama
onemli etkilerinin oldugunu savunan calismalar da bulunmakta-
dir (10, 24). Meydani ve ark. (44), genc ve yash saglikli, eksantrik
egzersiz yapan hireylere 48 giin stiresince giinde 800 1U E vitami-
ni takviyesinin iskelet kasi a-tokoferol seviyelerini arttirdigini ve
eksantrik egzersiz sonucu kaslarda olusan konjuge dien tretimini
azaltarak oksidatif hasarr azalttigini saptamislardir.

Kelly ve ark. (45), submaksimal egzersizlerde N-asetilsistein (NAC)'In
tiol donorlint azaltip, glutatyon peroksidaz sentezini arttirarak kas
yorgunlugunu geciktirdigi, ancak maksimal veya maksimale yakin
siddetteki egzersizlerde kas yorgunlugunu geciktirmede etkili ol-
madig gozlenmistir.

Yorgunlugu geciktirmede antioksidan tedavinin etkisi, antioksida-
nin tirtine bagli olarak degismektedir. C ve E vitamini suplemani-

nin, dayaniklilik egzersizlerindeki yorgunlugu geciktirmede etkili
olmadigr bildirilmistir (46).

Diyetle ve Supleman olarak E Vitamini Aliminin

ROS Uzerine Etki Mekanizmalari

Gecmis donemlerde, antioksidan suplemantasyonunun iskelet
kasi ve kalpte agir egzersizle indiiklenen serbest radikal olusu-
munun kimilatif etkisine karsi etkili olabilecegi dustintlmustar.
Antioksidan ogelerin besinlerle alimi yerine supleman olarak ali-
mi sonucunda fizyolojik olarak énerilen diizeyin ustiine ¢ikilmasi
nedeniyle zararli olabilecegi ve oksidatif stres seviyelerini arttira-
bilecegi bildirilmistir. Ayrica egzersiz sirasinda ROS tretimi egzer-
sizle indiiklenen hormetik yanittaki proteinlerin ekspresyonu icin
gereklidir. Antioksidan E vitamini suplemantasyonunun, ROSun
olmasi istenen konsantrasyonunun oldukca alt seviyelerine dis-
mesini saglayacagi icin yan etkilere neden olabilmekte, antioksi-
dan suplemantasyonunun uzun doénemde olusturacagl sonuglar
net olarak bilinmemektedir (10, 44, 46).

Sporcularda dengeli bir diyetle antioksidan aliminin oldukca ya-
rarh oldugu dustinilmektedir. Giinlik diyetlerinde alinmasi 6neri-
len antioksidan miktari, yaptiklari sporun tipine (aerobik/anaero-
bik) gore degiskenlik gostermektedir. Besinlerle antioksidan alimi,
antrenman periyotlarinda (yaris oncesi/sonrasi, asiri antrenman
sendromu vh.) olumlu etki yaratabilmektedir. Sezon degisikligine
de bagh olarak tiiketilmesi gereken antioksidan miktarlar degi-
sebilmektedir. Kisiye 6zel bir beslenme programinin antrenman
durumlari ve diger kosullar goz oniine alinarak yapilmasi en etkili
mudahaledir (46).

Besin takviyesi olarak alinan antioksidanlar, sporcularda kas hasa-
rini azaltma, egzersiz performansini gelistirme, agir egzersizlerin
patolojik sonuglarini azaltmada vyararli noninvazif bir yardima
oldugu dustinilmektedir. Bu konuda vyirttilen calismalar ince-
lendiginde tutarh bir veri olmadig|, Gaeini ve ark. (46) tarafindan
yapilan calismada besin takviyesi olarak antioksidan aliminin fiz-
yolojik parametreler tizerine hig etkisinin olmadigi, Pingitore ve
ark. (29) tarafindan yapilan calismada ise negatif etkisinin olabile-
cegi bildirilmistir. Yiiksek dozda antioksidan alimi ile antioksidan
kapasitenin prooksidan etki gosterebilecegi ve ROS araciligi ile dii-
zenlenen fizyolojik yanitlar tizerinde 6nemli negatif etki yaratabi-
lecegi bildirilmistir (8, 29, 46).

Besinlerle alinan antioksidanlarin etkilerinin degerlendirildigi
calismalarda, antioksidan bakimindan zengin dogal besinlerin ti-
ketimi ve lifli besinler, meyveler, sebzelerden zengin, dengeli bir
beslenme tarzi ile optimal antioksidan seviyesinin saglanabilecegi
ve antioksidan etkinin optimize edilmesinde etkili olacag bildiril-
mistir. Akdeniz diyetinin uygun olabilecegi disiiniilmekle beraber
bu konuda yeterli veri bulunmamaktadir. (29, 47).

Yaslanma ile birlikte mitokondriyal respiratuvar fonksiyonun
azalmasi nedeniyle, ozellikle yash bireyler egzersize bagli lipit
peroksidasyona karsi duyarh olabilmekte, bu durum da ROS
uretiminde buy(k artisa neden olmaktadir. Ayni zamanda, yash
bireylerde artmis ROS uretimine yanit olarak antioksidan seviye-
lerinin de arttigi belirtilmistir (47). Bununla birlikte bireylerdeki
artmis antioksidan yanitin yogun egzersiz sonucunda olusan
yiksek miktardaki oksidatif stresle miicadelede yetersiz kalacagi
saptanmuistir. Yasla birlikte fagositik hiicre aktivitesi azalmakta,



bu da oksidatif olarak modifiye olan DNA ve doku metabolit-
lerinin birikmesine neden olmaktadir. Elde edilen bu bilgiler
dogrultusunda, yogun egzersiz yapan yasli bireylerde diyetle E
vitamini gibi antioksidanlarin takviyesine gereksinim oldugu
belirtilmistir (47-49).

Sonuc ve Oneriler

Oksidatif stres, kanser, inflamasyon, kardiyovaskiler ve norodejene-
ratif hastaliklarda, yaslanma ve egzersiz gibi fizyolik durumlarda ta-
nimlanmistir. Kontraktil iskelet kaslarinda, mitokondri, NADPH ok-
sidaz, PLA2- bagimli siirecler, ksantin oksidaz gibi ROS tiretiminden
sorumlu potansiyel mekanizmalar bulunmakta, bu mekanizmala-
rin oksidasyon Uzerine etkilerinin belirlenebilmesi icin daha fazla
calisma yapilmasina gereksinim duyulmaktadir (18-22). E vitamini
tokoferol ve tokotrienolleri iceren, lipit radikallerini temizleyen ve
oksidatif zincir reaksiyonlarini sonlandirma yetenegine sahip yagda
coztinen bir molekildir. Sporcularda besin takviyesi olarak antiok-
sidan aliminin faydalarina iliskin net veri olmamasina ragmen son
yillarda tiketiminde artis gortilmusttr. Oksidan ve antioksidanlar
arasindaki hassas denge guinliik diyetle antioksidan alimiyla (eks-
trinsik faktor) saglanabilmektedir. Akdeniz diyetiyle beslenen spor-
cularin, orta yiksek yogunlukta egzersizde veya yiksek siddette
dayanikhhk egzersizi yapan bireylerde, yasam kalitesini arttirdig,
instlin duyarlihgi, kan basincini azalttigi, endotelyal disfonksiyonu
duzelttigi seklinde olumlu etkilerinin oldugu vurgulanmistir (8, 29).
Egzersiz yapan bireylerde hormetik dengenin saglanmasinda ROSun
onemli etkisinin olmasi nedeniyle diyetsel yaklasimlarda E vitamini
aliminin degerlendirilmesinde oneriler gelistirmek icin uzun vadeli
yapilacak randomize klinik ¢alismalara ihtiyag vardir.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - A.D., A.A.; Design - A.D., A.A..; Supervision
- AA; Literature Search - A.D., A.A.; Writing - A.D.; Critical Reviews - A.D.,
AA.

Conflict of Interest: Authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilari: Fikir - A.D., AA..; Tasarim - A.D., AA.; Denetleme - AA.; Li-
teratiir taramasi - A.D., A.A. Yaziyl Yazan - A.D.; Elestirel inceleme - A.D., A A.

Cikar Catismasi: Yazarlarin beyan edecek ¢ikar ¢atismasi yoktur.

Finansal Destek: Yazarlar bu ¢alisma icin finansal destek almadiklarini
beyan etmislerdir.

Kaynaklar

1. Guzel NA, Hazar S, Erbas D. Effects of different resistance exercise pro-
tocols on nitric oxide, lipit peroxidation and creatine kinase activity in
sedentary males. ] Sports Sci Med 2007; 6, 417-422.

2. Jackson MJ. Handbook of Oxidants and Antioxidants in Exercise. Ams-
terdam: Elsevier, 2000: 34-36.

3. Peternelj TT,Coombes JS. Antioxidant Supplementation during Exercise
Training. Sports Med 2011; 41, 1043-69. [CrossRef]

4. JiLL Antioxidants and oxidative stress in exercise. Proc Soc Exp Biol Med
1999; 222, 283-292. [CrossRef]

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Devrim ve Ayaz. Egzersiz, Oksidatif Stres ve E Vitamini

Brisswalter |, Louis J. Vitamin supplementation benefits in master ath-
letes. Sports Med 2014; 44: 311-8. [CrossRef]

Valko M, Leibfritz D, Moncol J, Cronin MTD, Mazur M,Telser |. Free ra-
dicals and antioxidants in normal physiological functions and human
disease. Int | Biochem Cell Biol 2007; 39: 44-84. [CrossRef]

Falone S, Mirabilio A, Pennelli A, Cacchio M, Di Baldassarre A, Gallina S,
et al. Differential impact of acute bout of exercise on redox- and oxida-
tive damage-related profiles between untrained subjects and amateur
runners. Physiol Res 2010; 59, 953-61.

Greilberger JF, Greilberger M, Djukic R. Biomarkers Part I: Biomarkers to
Estimate Bioefficacy of Dietary/Supplemental Antioxidants in Sport. (M
Lamprecht, Ed.). Antioxidants in Sport Nutrition. Boca Raton (FL): CRC
Press/Taylor & Francis, 2015: 54-72.

Morales-Alamo D,Calbet JAL. Free radicals and sprint exercise in hu-
mans. Free Radic Res 2014; 48: 30-42. [CrossRef]

Stepanyan V, Crowe M, Haleagrahara N,Bowden B. Effects of vitamin E
supplementation on exercise-induced oxidative stress: a meta-analysis.
Appl Physiol Nutr Metab 2014; 39, 1029-37. [CrossRef]

Gaeini AA, Rahnama N, Hamedinia MR. Effects of vitamin E supple-
mentation on oxidative stress at rest and after exercise to exhaustion in
athletic students. ) Sports Med Phys Fitness 2006; 46: 458-61.
Ortenblad N, Madsen K,Djurhuus MS. Antioxidant status and lipid pe-
roxidation after short-term maximal exercise in trained and untrained
humans. Am ] Physiol 1997; 272: 1258-63. [CrossRef]

Laura M, Massimo F, Monica B, Laura M, llaria T, Andrea M ve dig. Di-
etary Flavonoids: Molecular Mechanisms of Action as Anti- Inflamma-
tory Agents. Recent Pat Inflamm Allergy Drug Discov 2011; 5: 200-220
[CrossRef]

Jackson MJ, Pye D, Palomero J. The production of reactive oxygen and
nitrogen species by skeletal muscle. | Appl Physiol(1985) 2007; 102:
1664-70. [CrossRef]

St-Pierre |, Buckingham JA, Roebuck SJ, Brand MD. Topology of supe-
roxide production from different sites in the mitochondrial electron
transport chain. ] Biol Chem 2002; 277, 44784-90. [CrossRef]

Muller FL, Liu Y,Vvan Remmen H. Complex Il releases superoxide to
both sides of the inner mitochondrial membrane. | Biol Chem 2004;
279: 49064-73. [CrossRef]

Urso ML,Clarkson PM. Oxidative stress, exercise, and antioxidant supp-
lementation. Toxicology 2003; 189: 41-54. [CrossRef]

Jackson MJ. Free radicals generated by contracting muscle: By-products
of metabolism or key regulators of muscle function? Free Radic Biol
Med 2008; 44: 132-41. [CrossRef]

Javeshghani D, Magder SA, Barreiro E, Quinn MT,Hussain SN. Molecu-
lar characterization of a superoxide-generating NAD(P)H oxidase in
the ventilatory muscles. Am ] Respir Crit Care Med 2002; 165: 412-8.
[CrossRef]

Nethery D, Callahan LA, Stofan D, Mattera R, DiMarco A, Supinski G.
PLA(2) dependence of diaphragm mitochondrial formation of reactive
oxygen species. ] Appl Physiol (1985) 2000; 89: 72-80. [CrossRef]

Gong MC, Arbogast S, Guo Z, Mathenia |, Su W,Reid MB. Calcium-in-
dependent phospholipase A2 modulates cytosolic oxidant activity and
contractile function in murine skeletal muscle cells. | Appl Physiol
(1985) 2006; 100: 399-405. [CrossRef]

Judge AR, Dodd SL. Xanthine oxidase and activated neutrophils cause
oxidative damage to skeletal muscle after contractile claudication. Am
J Physiol Heart Circ Physiol 2004; 286: 252-6. [CrossRef]

Apple FS, Rhodes M. Enzymatic estimation of skeletal muscle damage
by analysis of changes in serum creatine kinase. ] Appl Physiol (1985)
1988; 65, 2598-600.

Sacheck JM, Blumberg |B. Role of vitamin E and oxidative stress in exer-
cise. Nutrition 2001; 17: 809-14. [CrossRef]

Mastaloudis A, Leonard SW,Traber MG. Oxidative stress in athletes du-
ring extreme endurance exercise. Free Radic Biol Med 2001; 31: 911-22.
[CrossRef]

Janero DR. Malondialdehyde and thiobarbituric acid-reactivity as diag-
nostic indices of lipit peroxidation and peroxidative tissue injury. Free
Radic Biol Med 1990; 9: 515-40. [CrossRef]

93


https://doi.org/10.2165/11594400-000000000-00000
https://doi.org/10.1046/j.1525-1373.1999.d01-145.x
https://doi.org/10.1007/s40279-013-0126-x
https://doi.org/10.1016/j.biocel.2006.07.001
https://doi.org/10.3109/10715762.2013.825043
https://doi.org/10.1139/apnm-2013-0566
https://doi.org/10.1152/ajpregu.1997.272.4.R1258
https://doi.org/10.2174/187221311797264937
https://doi.org/10.1152/japplphysiol.01102.2006
https://doi.org/10.1074/jbc.M207217200
https://doi.org/10.1074/jbc.M407715200
https://doi.org/10.1016/S0300-483X(03)00151-3
https://doi.org/10.1016/j.freeradbiomed.2007.06.003
https://doi.org/10.1164/ajrccm.165.3.2103028
https://doi.org/10.1152/jappl.2000.89.1.72
https://doi.org/10.1152/japplphysiol.00873.2005
https://doi.org/10.1152/ajpheart.00684.2003
https://doi.org/10.1016/S0899-9007(01)00639-6
https://doi.org/10.1016/S0891-5849(01)00667-0
https://doi.org/10.1016/0891-5849(90)90131-2

9%

istanbul Med | 2018; 19: 89-94

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Vincent HK, Powers SK, Demirel HA, Coombes JS, Naito H. Exercise trai-
ning protects against cont raction- induced lipid peroxidation in the di-
aphragm. Eur ) Appl Physiol Occup Physiol 1999; 79: 268-73. [CrossRef]
Pattwell D, Ashton T, McArdle A, Griffiths RD, Jackson MJ. Ischaemia
and reperfusion of skeletal muscle leads to appearance of a stable
lipid free radical in the circulation. Am | Physiol Heart Circ Physiol
2003; 284, 2400-2404. [CrossRef]

Pingitore A, Lima GP, Mastorci F, Quinones A, lervasi G, Vassalle C.
Exercise and oxidative stress: Potential effects of antioxidant dietary
strategies in sports. Nutrition 2015; 31, 916-22. [CrossRef]

Supinski GS, Callahan LA. Free radical-mediated skeletal muscle
dysfunction in inflammatory conditions. J Appl Physiol (1985) 2007;
102: 2056-63. [CrossRef]

Powers SK, Jackson MJ. Exercise-Induced Oxidative Stress: Cellular
Mechanisms and Impact on Muscle Force Production. Phsiol Rev
2008; 88: 1243-76. [CrossRef]

Coombes ]S, Rowell B, Dodd SL, Demirel HA, Naito H, Shanely RA,
Powers SK. Effects of vitamin E deficiency on fatique and contractile
properties. Eur ] Appl Physiol 2002; 87; 272-7. [CrossRef]

Gandevia SC. Spinal and supraspinal factors in human muscle fati-
gue. Physiol Rev 2001; 81, 1725-89. [CrossRef]

Silveira LR, Pilegaard H, Kusuhara K, Curi R, Hellsten Y. The contrac-
tion induced increase in gene expression of peroxisome proliferator-
activated receptor (PPAR)-gamma coactivator 1alpha (PGC-1alpha),
mitochondrial uncoupling protein 3 (UCP3) and hexokinase Il (HKII)
in primary rat skeletal muscle cells is dependent on reactive oxygen
species. Biochim Biophys Acta 2006; 1763: 969-76. [CrossRef]
Gomez-Cabrera MC, Domenech E, Romagnoli M, Arduini A, Borras C,
Pallardo F, et al. Oral administration of vitamin C decreases muscle
mitochondrial biogenesis and hampers training-induced adaptations
in endurance performance. Am | Clin Nutr 2006; 87, 142-9. [CrossRef]
Avery NG, Kaiser JL, Sharman M], Scheett TP, Barnes DM, Gomez AL, et al.
Effects of Vitamin E Supplementation on 11 Recovery From Repeated Bo-
uts of Resistance Exercise. ) Strength Cond Res 2003; 17, 801-9. [CrossRef]
Vassalle CPA, De Giuseppe R, Vigna L, Bamonti F. Biomarkers to esti-
mate bioefficacy of dietary/supplemental antioxidants in sports. (LM,
Ed.). Antioxidants in sport nutrition. Boca Raton: FL: Taylor& Francis
Group, 2015: 48-72.

Jakeman P, Maxwell S. Effect of antioxidant vitamin supplementation
on muscle function after eccentric exercise. Eur | Appl Physiol Occup
Physiol 1993; 67, 426-30. [CrossRef]

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Morrissey PA, Kiely M. Vitamin E: Physiology and Health Effects. In:
Caballero B, editor. Encyclopedia of Human Nutrition 3rd edition
Waltham: Academic Press 2013; 124-46. [CrossRef]

Galli F, Azzi A, Birringer M, Cook-Mills JM, Eggersdorfer M, Frank J, et
al. Vitamin E: Emerging aspects and new directions. Free Radic Biol
Med 2017; 102, 16-36. [CrossRef]

Rokitzki L, Logemann E, Huber G, Keck E, Keul J. Alpha-Tocopherol
supplementation in racing cyclists during extreme endurance trai-
ning. Int ] Sport Nutr 1994; 4, 253-64. [CrossRef]

Cannon JG, Meydani SN, Fielding RA, Fiatarone MA, Meydani M, Far-
hangmehr M, et al. Acute phase response in exercise. Il. Associations
between vitamin E, cytokines, and muscle proteolysis. Am ] Physiol
1991; 260, 1235-1240. [CrossRef]

Singh A, Papanicolaou DA, Lawrence LL, Howell EA, Chrousos
GP,Deuster, PA. Neuroendocrine responses to running in women after
zinc and vitamin E supplementation. Med Sci Sports Exerc 1999; 31,
536-42. [CrossRef]

Meydani M, Evans WJ, Handelman G, Biddle L, Fielding RA, Meydani
SN, et al. Prosective effect of vitamin E on exercise-induced oxidative
damage in young and older adults. Am ] Physiol 1993; 264, 992-8.
Kelly MK, Wicker RJ, Barstow TJ, Harms CA. Effects of N-acetylcysteine
on respiratory muscle fatigue during heavy exercise. Respir Physiol
Neurobiol 2009; 165, 67-72. [CrossRef]

Gaeini AA, Rahnama N, Hamedinia MR. Effects of vitamin E supple-
mentation on oxidative stress at rest and after exercise to exhaustion
in athletic students. | Sports Med Phys Fitness 2006; 46, 458-61.

Dato S, Crocco P, D'Aquila P, De Rango F, Bellizzi D, Rose G, et al.
Exploring the Role of Genetic Variability and Lifestyle in Oxidative
Stress Response for Healthy Aging and Longevity. Int | Mol Sci 2013;
14: 16443-72. [CrossRef]

Morales-Alamo D, Calbet JA. Free radicals and sprint exercise in hu-
mans. Free Radic Res 2014; 48, 30-42. [CrossRef]

Jessup JV, Horne C, Yarandi H,Quindry J. The effects of endurance
exercise and vitamin E on oxidative stress in the elderly. Biol Res Nurs
2003; 5: 47-55. [CrossRef]

Cite this article as: Devrim A, Ayaz A. Effects of Vitamin E
Supplementation on Exercise-induced Oxidative Stress: Friend or
Foe? istanbul Med ] 2018; 19: 89-94.


https://doi.org/10.1007/s004210050505
https://doi.org/10.1152/ajpheart.00931.2002
https://doi.org/10.1016/j.nut.2015.02.005
https://doi.org/10.1152/japplphysiol.01138.2006
https://doi.org/10.1152/physrev.00031.2007
https://doi.org/10.1007/s00421-002-0631-3
https://doi.org/10.1152/physrev.2001.81.4.1725
https://doi.org/10.1016/j.bbamcr.2006.06.010
https://doi.org/10.1093/ajcn/87.1.142
https://doi.org/10.1519/1533-4287(2003)017<0801:EOVESO>2.0.CO;2
https://doi.org/10.1519/00124278-200311000-00028

https://doi.org/10.1007/BF00376459
https://doi.org/10.1016/B978-0-12-375083-9.00279-8
https://doi.org/10.1016/j.freeradbiomed.2016.09.017
https://doi.org/10.1123/ijsn.4.3.253
https://doi.org/10.1152/ajpregu.1991.260.6.R1235
https://doi.org/10.1097/00005768-199904000-00007
https://doi.org/10.1016/j.resp.2008.10.008
https://doi.org/10.3390/ijms140816443
https://doi.org/10.3109/10715762.2013.825043
https://doi.org/10.1177/109980040300500100

istanbul Med ] 2018; 19: 95-104
DOI: 10.5152/imj.2018.09735

Oz / Abstract

Allerjik Hastaliklarda Probiyotiklerin Rolii ve Kullanimi:

Literatiiriin Gozden Gecirilmesi

Role and Use of Probiotics in Allergic Diseases: Review of the Literature

Oner Ozdemir

Atopik dermatit dahil allerjik hastaliklarin prevalansi son bir kag de-
kattir artmaktadir. Atopik dermatit giinimuzde bilinen bir tedavisi
olmayan allerjik marsin ilk adimi sayilan yaygin bir allerjik hastaliktir.
Guincel literattr verilerine gore, gebelikten baslayarak yasamin erken
doneminde probiyotik kullanimi etkin bir 6nleme metotu ve Gimit ve-
ren bir strateji olarak gorinmekle beraber uzun donem onleyici etkileri
hakkinda ¢ok az bilgi mevcuttur. Burada amacimiz, tedavi ve 6nlemeye
yonelik yapilan literattirdeki calismalarin sonuglarini 6zetlemek ve giin-
cel yaklasimlari tartismaktir. Probiyotikler Diinya Saglik Orgiitii (WHO)
tarafindan ‘yeterli miktarda verildiginde konaga saglik agisindan yararli
canli mikroorganizmalar’ olarak tarif edilmektedir. Cogu ¢alismada, tek
tur probiyotik veya laktik asit ve bifidobakteri iceren karisimlar olarak
dogum oncesi (gebelikte), sonrasi ya da her iki donemde perinatal
olarak kullanilmistir. Bazi metaanalizler, probiyotiklerin egzamanin
onlenmesinde orta derecede etkili oldugunu bildirmistir. En belirgin
etki ailesel yatkinlik sonucu allerjik hastalik icin ytiksek riskli siit cocuk-
larinda kombine perinatal (prenatal+postnatal) probiyotik uygulama-
siyla gosterilmistir. Yine birden fazla farkli bakteri ya da laktobasil ttiri
iceren probiyotikler, egzamanin 6nlenmesinde en etkin goriinmektedir.
Cocuk ve eriskinlerde orta- siddetli egzamada probiyotikler egzama te-
davisinde bir secenek olabilir. Diger allerjik hastaliklarda probiyotikle-
rin 6nlemede ve tedavide yeri yoktur. Diger uzmanlik dernekleri alerjiyi
onlemede probiyotikleri Gnermemekle beraber, Diinya Allerji Orgitii
allerjik hastalik gelistirme riskinin yiiksek oldugu durumda gebede,
emzirirken ve/veya siit cocugunda probiyotik kullaniminin diistintilme-
sini onermektedir.

Anahtar Kelimeler: Allerji, allerjik hastalik, egzama, astim, rinit, probiyotik

Giris

The prevalence of allergic diseases including atopic dermatitis has in-
creased over the last few decades. Atopic dermatitis is a widespread
allergic disease and the first step of allergic march, for which there is
presently no known treatment. Under the recent literature data, use of
probiotics in early life beginning from pregnancy is thought to be an
effective method and appears to be a hopeful tactic for prevention,
but very little is known about its long-term preventive effect. Here, our
aim is to give an outline of the results from these prevention/treatment
studies and to discuss current approaches. Probiotics are universally de-
scribed as “live microorganisms that, when administered in adequate
amounts, confer a health benefit on the host” by the World Health
Organization. In most studies, single strains or a mixture of strains of
lactic acid bacteria and bifidobacteria was used prenatally, postnatally,
or perinatally. Several meta-analyses have shown a moderate benefit
of probiotics for eczema prevention, and the most reliable effect has
been observed with a combined perinatal (prenatally + postnatally)
administration in infants at high risk of allergic disease by heredity. In
addition, use of multi-strain (mixture of different bacterial species or of
Lactobacillus species) probiotics appeared to be most effective for ec-
zema prevention. Probiotics also could be an option in eczema therapy,
especially for moderate to severe eczema in children and adults. No
preventive and therapeutic effect has been shown for other allergic dis-
orders. To date, expert bodies do not generally propose probiotics for
allergy prevention, although the World Allergy Organization suggests
considering using probiotics in pregnant women, during breastfeeding,
and/or to the infant if at high risk of developing allergic disease.

Keywords: Allergy, allergic disease, eczema, asthma, rhinitis, probiotic
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Yirmi birinci yizyilin basindan itibaren faydali mikroplar olarak adlandirilan probiyotikler tze-
rinde arastirmalar her gecen giin artmakta hatta Pubmed’de sadece allerji ile ilgili yillik 2.500
makaleye kadar veri bulunmaktadir. Viicutta probiyotiklerin metabolik art Grinleri olan ‘meta-
biyotikler in etkileri ile ilgili arastirmalar dahi yayinlanir hale gelmistir (1). Yine probiyotikler vi-
cudun ihtiyacina/hastaligina gore degisik hastaliklarda kullaniimak amaciyle onceden tasarlanip
‘designer probiotic: tasarimci probiyotiK viicuda verilmeye baslaniimistir (2).

Bu derlemede oncelikle probiyotikleri tanimlayarak baslamak istiyoruz. Daha sonra insan viicu-
dunda etki mekanizmalarina kisaca deginecegiz. Allerjik hastaliklar izerine 6nleme ve tedavideki
rolleri atopik dermatit (AD)'den baslayarak giincel literatiir verileri tizerinden bahsedilecektir. Al-
lerjik rinit ve astimdaki rolleri 6nce randomize kontrollii calisma (RKC) lardan baslayarak, sonra
metaanalizler ve rehberlerdeki gorusler isiginda anlatilacaktir.

Probiyotikler: Tanimlama

Agizdan alindiginda, konagin mikroflorasini degistirebilecek ve potansiyel olarak sagligina yararh
olabilecek canli mikroorganizmalardir (3). Probiyotiklerin bilinen ti¢ ana ozelligi; insan kaynakli
olmalari, intestinal sistemde degisik etkenlere karsi direncli olmalari ve konagin yararina olma-
laridir. Asirlardir fermente sutle (Streptococcus thermophilus ve Lactobacillus bulgaricus) viicuda
alinmaktadirlar (4). Glinimuzde ozellikle ticari olan yogurtlarin probiyotik icerigi yeterli degildir.
En sik kullanilan ve en iyi bilinen probiyotik bakteriler laktik asit bakterileri (LAB) olan Laktobasil
ve Bifidobakteridir. LAB disi kullanilan tirler ise £ coli, Bacillus gibi bakteri ve Saccharomyces
gibi mantarlardir (5).
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Probiyotiklerin Allerjide Kullanilma Nedenleri

Son yillarda gelismis ulkelerdeki hijyen hipotezi ve Batili yasam
tarzina baglanan alerjik hastaliklarda artis cevremizdeki ‘biogesit-
liligin azalmasi’ ve perinatal kolonizasyondaki kisisel farkhliklar ile
de karakterizedir. Ciftlikte yasayan cocuklarin daha az allerjik has-
taliga yakalanmasinin goriilmesi de bunu desteklemektedir (4, 5).

Yine laboratuar ¢alismalarinda germ hiicrelerinin olmadig fare-
lerde, oral toleransin gelismemesi, ancak patojensiz farelere Bi-
fidobakterilerin verilmesiyle oral toleransin gelismesi (6); onctil
calismalarda probiyotiklerin alerjik hastaliklar Gzerine etkinliginin
gosterilmesi bu hastaliklarda etkili olabileceklerini ve bu amacla
kullanilabileceklerini dustindtrmustir (7)

Probiyotiklerin Allerjide Sistemik Etki Mekanizmalar
Lokal olarak barsak bariyerinin olgunlastirmasi yaninda anti-mik-
robiyal aktivite, anti-inflamatuar etki ve immiinomodiilasyona
yol acarlar. immunomodiilasyon sonucu da sistemik kronik (low-
grade) enflamasyon olusur. Bu etkiyi Th1 yolak ve T regiilator (Treg)
hicrelerinin tretimi artirarak, Th2 ve Th17 yolaklarini inhibe ede-
rek saglamaktadir. Yine tolerojenik dendritik hiicrelerin gelisimi
ve Toll-like reseptor (TLR) -2/-9lerin uyariimasi onemli etkilerin-
dendir (7, 8).

Probiyotiklerin sistemik etki mekanizmalarina her gecen giin yeni
bulgular eklenmektedir. Histamin sinyali tretiminin dahi LAB ile
suprese edilebildigi bir calismada gosterilmistir (9). Cocukluk eg-
zamasinda genetik duyarliligin modifikasyonunun bile 2 degisik
probiyotik tiriinden biriyle basarildigi gosterilmistir (10).

Probiyotiklerin Egzamaya Etki Mekanizmalari
Derideki immun sistem hiicreleri tizerinde immiinomodulator
etkisi mevcuttur. Zararli deri mikroflorasi (Staf. aureus, Herpes ve
mantar vb.) ile yarisabilmesi ve zararli cevresel etkenlere karsi ko-
ruyucu kilif (bariyer fonksiyonu) islevini gorebilmesi; deri pH’sini
azaltmasi ve faydali metabolitlerin salinmasi ile olusur (11). Yine
anti-oksidan olarak etki gosterebilme gibi kapasiteleri vardir. Tim
laktobasiller, Lactobacillus delbrueckii harig, deri patojenlerine kar-
si organik asit tretimiyle beraber antimikrobiyal aktivite gosterir-
ler. Ayni zamanda c¢ogu hiofilm olusumunu engeller, fakat sadece
Propioniferax innocua adli probiyotik matir biofilmi parcalayabilir
(12). Bu ozellikler, egzama herediter bir cilt hastaligi oldugundan,
onleme ve tedavide probiyotiklerin etkinligi acisindan onemlidir

Egzama'nin Allerjik Hastalik Gelisiminde Onemi
Diinyada genel allerjik hastalik prevalansi ortalama %20'dir. Yine
gelismis Kuzey Avrupa Ulkeleri ve ABD'de AD prevalansi da %20 ci-
varindadir (13). Atopik dermatit, cocukluk cag egzamasi, allerjik
hastaliga yatkinligin ilk belirtisi (atopik/allerjik yirtyistn (mars) ilk
basamagi) oldugundan eger probiyotiklerin allerjik hastaliklar 6n-
leme ve tedavisinde etkisi degerlendirilecekse egzama uizerinde ¢a-
listimasi en dogru yoldur. Bu yuzden literatiirde ilk calismalar aras-
tirmacilar tarafindan bu hastalik tizerinde gerceklestirilmistir (14).

Egzama'nin Onlenmesinde Probiyotiklerin Rolii

Literattirdeki egzama tizerine yapilan ¢alismalar 2000'li yillarin he-
men oncesinde Majamaa ve Isolauri (14) tarafindan baslatilimistir.
Son 20 yildir yapilan calismalarda yontemler standart olmadigin-
dan probiyotikler bazen prenatal donemde (gebelikte) anneye,
bazen de postnatal donemde emziriyorsa anneye emzirmiyorsa

bebege ya da hem prenatal hem de postnatal donemde anne ve/
veya bebege verilmistir (15-17).

ilk 6nemli calismalardan biri Kalliomaki ve ark. (18) tarafindan
2001 yilinda bildirilen RKC'dir. Lactobacillus rhamnosus GG (LGG)
145 Fin’li gebe ve emziren anneye veya emzirmiyorsa ¢ocuga veri-
lerek 2 yasina kadar olan atopik egzama insidansi izlenmis, riskli
bebeklerde egzama gelisiminin yari yariya (%46'dan %23’e) azal-
dig1 gosterilmistir. Ayni grup hastalari izlemeye devam etmis ve
probiyotik etkisinin 4 yasa kadar devam ettigini gostermistir. LGG
almaya devam eden atopik egzamalilarin 14/53’Ginde (RR: 0.57),
plasebo alan Fin cocuklarinin 25/54’tinde 4 yasinda egzama ge-
lismistir (19). Bununla beraber ayni metot ve ayni probiyotik LGG
ile Kopp ve ark. (20) tarafindan 2008 yilinda Alman ¢ocuklarinda
yapilan calismada ise, 2 yasinda AD sikliginda bir fark bulunma-
mistir. Kontrole gore ne klinik ne de immiinolojik etkiler acisindan
fark saptanmamustir. Huurre ve ark. (21) Finlilerde yaptig diger bir
calismada ayni metot (- pre- ve post-natal -) ile farkli bir probiyotik
karisimi (LGG+Bifidobacterium) kullaniimis ve 1 yasinda yapilan
degerlendirmede calismaya katilanlarda herhangi bir etki goril-
memistir. Bu calismalar ayri irkta probiyotiklerin farkl etkiler mey-
dana getirdigi ya da etkisiz kaldigini ayrica farkh probiyotiklerin
ayni irkta benzer sonuca yol agmadigi gostermektedir.

Probiyotik Verilme Zamaninin Onemi: Prenatal?
Postnatal?

Prenatal ve postnatal uygulama ile ilgili veriler ve bunlarin sonuc-
lar asagida anlatilacagi gibi tablo 1’de 6zetlenmistir.

Sadece Prenatal Probiyotik Takviyesi

Prenatal/antenatal (gebelikte) probiyotik kullanimi ¢ok sik uygula-
nilmis olmakla beraber, postnatal verilmeyen calismalarda etkin-
ligi yetersiz bulundugundan terk edilmistir. Pubmed taramasinda
buldugumuz tek RKC, Boyle ve ark. (22) olandir. Bu ¢alismada 250
riskli bebek doguracak gebeye LGG 1,8x10 (10) cfu/glin dozunda
36. gestasyon haftasindan itibaren verilmistir. Prenatal probiyotik
verilimi egzama veya IgE-iliskili egzama gelisim riskini dustirme-
mistir.

Prenatal ve Postnatal (Prenatal Anne ve Postnatal
Emziren Anne ve/veya Siit Cocuguna) Takviye

Prenatal anne ve postnatal emziren anne veya siit cocuguna direkt
olarak daha uzun bir siire verilmesi atopik (IgE-iliskili egzama) ve
nonatopik egzama onlemede saptadigimiz en az 6/9 RK('da etkili
bulunmustur. Wickens'in 2 ve Kalliomakinin 3 RKC'inda prenatal
anneye ve postnatal hem emziren anne hem de siit cocuguna
probiyotik verilmistir. Rautava ve ark. 2002 ve 2012’de bildirilen 2
ayri calismalarinda prenatal ve postnatal donemde sadece anneye
(gebe ve emzirirken) probiyotik verilmistir. Prenatal donemde an-
neye ve postnatal donemde siit cocuguna probiyotik verilen calis-
malardan ikisi Allen ark., birisi Kuitunen ve ark. ve ikisi Kukkonen
ve ark. calismalaridir. Bu her iki donemde de probiyotik verilme
metodunun sadece prenatal veya postnatal donemde probiyotik
verilmeye gore basarili olmasinin nedenlerinden bazilari probiyo-
tiklerin bir sekilde fetiis immiin sistemini etkileyebilmesi, mater-
nal vaginal floranin ve bu vaginal yoldan dogan siit cocugunun
intestinal florasinin probiyotiklerin etkisiyle modifikasyonuna
baglanmistir. Yine postnatal donemde verilmenin yaninda prena-
tal donemde anneye probiyotik takviyesinin siit cocugu barsaginin
probiyotik bakterilerle hizl kolonizasyonu ve anne siiti iceriginde
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Tablo 1. Atopik dermatiti onlemeye yonelik probiyotik 6rnek calismalarinda verilme zamanina gore hastalik iizerine etkileri

goriilmektedir

Verilme Zamani Probiyotik tiirleri Sonug Doz Kaynak

Prenatal (@anneye) LGG - >10%1° 22

Prenatal+Postnatal (anneye) LGG, Bifidobacterium lactis Bb12 < >10%1° 21
LGG, Bifidobacterium Bb-12, Lactobacillus acidophilus La-5 ! >10%1° 36
Lactobacillus rhamnosus LP + Bifidobacterium longum veya 1,4 >10%1° 15-17,73
Lactobacillum paracasei + Bifidobacterium longum

Prenatal+Postnatal (anne+bebege) LGG 1 >10%1° 18,19, 45
Lactobacillus rhamnosus HNOO1, Bifidobacterium lactis HNO19 I >10%1° 32,33, 46
Lactobacillus reuteri < >10%1° 38,47
LGG, Lactobacillus rhamnosus LC705, Bifidobacterium breve | >10%1° 41
Bb99, Propionibacterium shermanii
LGG < >10%1° 20
Bifidobacterium bifidum, Bifidobacterium lactis, Lactobacillus ! >10%1° 31
acidophilus

Prenatal+Postnatal (bebege) Bifidobacterium bifidum, Bifidobacterium lactis, Lactococcus lactis | >10%1° 30

Postnatal (bebege) Lactobacillus acidophilus <>, % >10%1° 23
Lactobacillus F19 |, <>k >10%1° 28,48
Lactobacillus acidophilus <>, % >10%1° 49
Escherichia coli |, sk >10%1° 26

Postnatal (anneye) Lactobacillus casei < = 24

LGG: Lactobacillus rhamnosus GG; <>: etkisizlik; 1: etkiyle artma; | : etkiyle azalma; *

etki kaybolmaz

degisimlere (imminoregtilator IgA ve TGF-B’ yi artirmasi) yol aca-
rak allerji gelisimini onlemede etkili olabilecegini gostermektedir
(15-17).

Sadece Postnatal (Anne veya Siit Cocuguna)
Probiyotik takviyesi

Cogu calismada sadece postnatal probiyotik takviyesi yapiimis ve
etkisiz bulunmustur. Bunlardan Taylor ve ark. (23) 2007'de bildir-
digi RKC'da yiiksek riskli bebege ilk 6 ayda probiyotik verilmesinin
AD riskini azaltmadigi aksine alerjen sensitizasyonunu artirdig
saptanmistir. Postnatal emziren anneye, Ortiz-Andrellucchi ve ark.
(24) yaptigi calisma mevcuttur. Hem postnatal emziren anne hem
de postnatal siit cocuguna ayni anda probiyotik verilen calisma su
ana kadar saptayabildigimiz yoktur. Postnatal siit cocuguna probi-
yotik verilen calismalar Hascoet ve ark. (25), Lodinova ve ark. (26),
Morisset ve ark. (27), West ve ark. (28) tarafindan gerceklestirilmistir.
Bunlardan sadece Lodinova ve ark.’nin (26) probiyotik olarak E.coli
kullandiklari calismada uzun donemde dahi etki goriilmiistiir.

Bu yolla basarili olunamamasinda vaginal flora tizerinden bebegin
barsak kolonizasyonunun etkilenememesi ve ayrica belki de yeni-
doganin ve ilk 3-6 ay arasinda bebegin immin sisteminin modifiye
edilebilecek kadar olgunlasmamasi sayilabilir (29).

Probiyotik Tiiriiniin Rolii: Bifidobakteri? Laktobasil?
Bifidobakteri agirlikli probiyotik karisimi iceren 2 calismada yiik-
sek riskli grupta beklenen etki gortlmastir (30, 31). Bir ¢alisma-
da Lactobacillus rhamnosus'un egzamayi azaltmada daha basarili
oldugu, Bifidobacterium animalis subsp. lactis gibi Bifidobakteri
turlerinin tek basina kullanildiklarinda etkisinin olmadigi bildiril-

: alerjik sensitizasyonda artma; **: uzun donemde etki kaybi; ***: uzun donemde

mistir (32). Bifidobakteriler genelde diger probiyotiklerle karisim
halinde kullanilmislardir.

Yine Lactobacillus rhamnosus GG (LGG) uzun donemde AD gelisimini
onlemede etkili bulunmustur. Benzer sekilde, yiiksek riskli cocuk-
larda AD gelisimini 6 yasa kadar énlemede Lactobacillus rhamnosus
HNOOT'nin etkinligi gosterilmistir. Ayni etkinin Bifidobacterium lactis
HNO019 ile gortilmemis olmasi etkinin tire bagl oldugunu dusin-
durtr (33). Yine metaanaliz ¢alismalarinda, Laktobasil iceren pro-
biyotiklerin Bifidobakterilere istiinligu gosterilmistir (34). Ozellikle
LGG'nin prenatal ve postnatal kullaniminin yalniz prenatal kullani-
mina karsi plasebo ile karsilastirildiginda (Risk Ratio: 0.88 vs. 0.68 ),
12.-24. ay arasinda etkisi cok belirgindir (35).

Probiyotik Karisimlarinin Rolii

Norvec'te yapilan bir calismada probiyotik karisimi (LGG, Laktoba-
cillus acidophilus La-5 ve Bifidobacterium animalis) 1 ay prenatal
ve 3 ay postnatal donemde emziren anneye verilmis ve 2 yasinda
degerlendirildiginde atopik egzama ve egzama [OR:0.51] gelisimi-
ni azaltmistir (36).

Probiyotik karisimin (2 Laktobasil, Bifidobakteri ve Propionibakte-
ri) yiksek riskli grupta kullanildigi calismada 5 yasina ulasanlarda
yapilan degerlendirmede yalnizca sezaryan ile doganlarin bulun-
dugu altgrupta IgE'ye bagl allerjik hastalik insidansinin dustk ol-
dugu bulunmustur (37).

Huurre ve ark.’nin (21) Finli cocuklarda yaptigi calismada pre-/
post-natal LGG ve Bifidobacterium probiyotik karisimi kullaniimis
ve 1 yasinda degerlendirilmis fakat etkili bulunmamustir.
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Yine metaanaliz ¢alismalarinda, 6zellikle Laktobasil iceren probi-
yotik karisimlarinin digerlerine tstinlugu gosterilmistir (16).

Egzama Tiiriiniin Rolii (IgE-iliskili (atopik) Egzama/
Nonatopik Egzama)

Besten fazla calismada ozellikle atopik (IgE-iliskili, ozellikle besin
alerjisi olan) egzamada ya da atopik egzama/dermatitte etkin bu-
lunmustur (38-42). Yapilan metaanalizlerde, bu etki cok net olma-
sa da kismen gosterilmistir (43, 44).

Uzun Siireli Takibe Dayali Atopik Dermatiti
Onlemeye Yonelik Calismalari

Kalliomaki ve ark. (45) LGG alan grupta 4 yillik siireden 7 yillik
suireye kadar egzamaya karsi koruma etkisinin (OR: 0.58) devam
ettigini gostermistir.

Wickens ve ark. (46) ytiksek riskli cocuklarda AD gelisimini 6 yasa
kadar onlemede Laktobacillus rhamnosus HN0OO1'nin etkinligi gos-
termistir. Ayni etki Bifidobacterium lactis HNO19 ile goriilmemis ve
bu da etkinin probiyotik tiirtine bagl oldugunu disiundirmastr.

Abrahamsson ve ark. (47) calismasinda gebelik son ayda ve ilk yil
icinde isvecli 232 alerjik hastahg| olan ailenin ¢ocuklarinda Lacto-
bacillus reuteri kullanilmis ve 7 yillik takibi 184 ¢cocuk tamamla-
yabilmistir. AD prevalansi kontrol grubuna gore farkli bulunma-
mistir. Benzer sekilde, West ve ark. (48) yaptigi calismada, 8-9 yasa
kadar izlenen isvecli cocuklarda Lactobacillus paracasei (LF19)'nin
allerjik hastalik tizerine etkisi bulunmamistir.

Probiyotiklerin uzun sireli etkisini arastiran calismalar vardir. Tay-
lor ve ark.nin (23) 1 yil ve Prescott ve ark. (49) 2,5 yilik takip su-
resinin sonunda yapilan degerlendirmelerde probiyotik etkisinin
kalmadigi gorulmistir. Kukkonen ve ark. (41) calismasinda 2 yil
boyunca probiyotik etkili bulunmustur. Kuitunen ve ark. (37) ¢a-
lismasinda 5 yil boyunca takip sonrasinda, sadece sezaryanhlarda
etkili bulunmustur. Lin ve ark. (50) ve Loo ve ark. (51) calismasinda
postnatal ilk 6 ayda verilen probiyotik Asya'li riskli siit cocugunda
5. yilda etkili bulunmamustir. Simpson ve ark. (52) perinatal (ma-
ternal) verilen probiyotigin 6 yil boyunca etkin oldugunu bildir-
mistir. Postnatal verilen probiyotik E. coli ise 10 ve 20 yil sonra
incelendiginde bile etkin bulunmustur (53).

Zuccotti ve ark.’nin (16) metaanalizine gore de ilk 2 yasa kadar,
probiyotiklerin etkilerinin daha belirgin oldugu, ileri yaslarda bu
etkinin zamanla azaldigi gortilmektedir.

Egzama Tedavisinde Probiyotiklerin Rolii

Literatuir verilerine gore, probiyotik takviyesinin genelde tedavi-
deki etkisinin egzama skorlamasi olan SCORAD'da ve hastalarin
semptomlarinda azalmayla beraber yasam kalitesinde artmaya
yol actigi bildirilmistir. Yine ¢cogu ¢calismada SCORAD'da azalma ve
yasam kalitesindeki artmanin probiyotik kesilmesinden 4 hafta
sonrasina kadar devam ettigi gosterilmistir (54). Bazi calismalar-
da, yuiksek konsantrasyonda Lactobacillus salivarius LS01 iceren jel
kompleks olarak topikal probiyotik uygulamasinin da AD'li hasta-
larda faydasi da gosterilmistir (55).

Anlamli diizelmeye yol acan probiyotikler
Lactobacillus acidophilus 1-92'yi de iceren ve tedavideki roliini
arastiran ¢ok sayida ¢alismada etkin saptanmistir (56, 57).

Kismi diizelme yapanlar

Lactobacillus plantarum CJLP133 ve Lactobacillus salivarius gibi
probiyotiklerin kullanildigi calismalarda, SCORAD'da ve yasam ka-
litesindeki kismi diizelme bildirilmistir (58).

Etkisiz olanlar

Gore ve ark. (59) ile diger bazi yazarlarin Lactobacillus paracasei
veya Bifidobacterium lactis iceren probiyotiklerle yapilan calisma-
larinda, ve Torley ve ark. (60) bildirdigi derlemelerde etkisiz bu-
lunmustur.

Tedavi ile ilgili bir metaanaliz Kim ve ark. (61) tarafindan yayinlan-
mistir. Cocuk ve eriskinlerdeki orta-siddetli egzamanin tedavisinde
faydali olabilecegi vurgulanmistir.

Egzama Onleme/Tedavisinde Probiyotiklerin Roliinii
irdeleyen Derleme/Metaanalizler

Van der Aa ve ark. (62) yaptigi metaanalizlerde cocuklarda AD
onlenmesi/tedavisinde probiyotiklerin yeri olmadigi kanaatine
varmistir. Eigenmann’in (63) vardigi sonucta oldugu gibi, etkinin
genel olarak gebelikte baslayan kombine probiyotik kullaniminin
erken sit cocuklukta devam edilmesiyle ortaya ciktigi bulunmus-
tur. Kuitunen ve ark. (64) ve digerlerinin belirttigi gibi, en bariz
etki, prenatal donemde anneye ve postnatal direkt bebege Lacto-
bacillus rhamnosus suplementasyonuna 6zgiin bulunmustur (65).
Lee ve ark. (66) metaanalizinde tedaviden ziyade onlemede etkili
oldugu yine Baquerizo ve ark. (67) derlemesinde egzama insidan-
sini azaltabilecegi belirtilmistir. Sonugc olarak, AD 6nlenme ve te-
davisinde probiyotiklerin roliini arastiran derleme ve metaanaliz-
lerde; probiyotiklerin tedaviden daha ¢ok onlemede etkili oldugu
ve egzama insidansini distrebildigi gortlmustur.

2007 yilinda bildirilen Cochrane metaanalizinde, 5/12 RKC'da 1477
stit cocugu meta-analizle degerlendirilmistir. Egzamanin azaldig
(RR: 0.82) ve Lactobacillus rhamnosus 'un yiiksek riskli grupta fay-
dali oldugu bulunmustur (68). 2008 yilinda bildirilen Cochrane
metaanalizinde, probiyotiklerin egzama tedavisinde etkili oldugu
ispatlanamamuistir (69). 2009 yilinda bildirilen Cochrane metaa-
nalizinde, egzama icin RR: 0.82; atopik egzama icin RR: 0.80 bu-
lunmustur (70). Cochrane metaanalizlerinde, probiyotigin olumlu
etkisinin oldugundan bahsedilse de bu konuda kesin bir sonuca
ulastlamadigi vurgulanmistir.

Bazi uluslararasi rehberlerde (WAO ve EAACI), 2012 yilinda bildiri-
len probiyotiklerin ¢ocuk allerjisinde klinik kullanimini arastiran
Dunya Alerji Organizasyonu rehberinde oldugu gibi, onleme ve
tedavide yeri yok denilmistir (71). 2014 yilh EAACI (Avrupa Alerji
ve Klinik imminoloji Dernegi) rehberinde de dnlemede yeri ol-
madigindan bahsedilmektedir (72). 2015 yilinda Diinya Alerji
Organizasyonu'nun allerjik hastalik énlenmesine yonelik rehbe-
rinde (WAO-GLAD-P), hastalik gelisim riski yiksekse; gebe, anne ve
cocukta probiyotiklerin kullanilabilecegi vurgulanmustir (73).

Diger Allerjik Hastaliklarda Probiyotiklerin Kullanimi
Burada once besin alerjisi, allerjik rinit, astim ve refrakter kronik
urtikerdeki etkilerinden bahsedilecektir (Tablo 2).

Besin Allerjisi
Besin alerjisinin onlenmesi ve tedavisi ile ilgili calismalar, AD tize-
rine oldugu kadar yaygin ve cok sayida degildir. ilk yayinlarda inek
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Tablo 2. Allerjik hastaliklarda kullanilan probiyotikler ve kullanim sekilleri

Hastalik Probiyotik Zamanlamasi
Atopik Dermatit
Onleme LGG Prenatal+Postnatal
Tedavi LGG Cocukluk ¢ag
Besin Allerjisi
Onleme Cesitli Prenatal+Postnatal
Tedavi LGG Sut ¢ocuklugu
Allerjik Rinit
Onleme Cesitli Prenatal+Postnatal
Tedavi Bifidobakteri Erken cocukluk
Astim
Onleme Cesitli Prenatal+Postnatal
Tedavi Lactobacillus Oyun ¢ocugu

LGG: Lactobacillus rhamnosus GG; <>: etkisizlik; 1: etkiyle artma; | : etkiyle azalma

sttt alerjisi olan egzamali hastalarda probiyotik etkisiyle SCORAD
dusmistir (14, 39, 42). Yine inek sutu alerjisi olan hastalarda
probiyotik (LGG) takviyesinin, formiila mamalarin icine konularak
yapildigi gibi, bu hastalarda tolerans indiiksiyonuna yol actig1 gos-
terilmistir (14, 74). Tang ve ark. (75) tarafindan yapilan ¢alismada
yer fistigi alerjisi olanlarda yapilan oral immunoterapiye eklenen
probiyotigin (PPOIT calismasi) tolerans gelisiminde faydal oldugu
gosterilmistir.

Besin alerjisi ile ilgili calismalarin bazi metaanalizlerinde; besine
tolerans, sensitizasyon ve SCORAD'In etkilenmedigi gosterilmistir
(76). Besin alerjisi ile ilgili calismalarin Zhang (77) tarafindan yapi-
lan metaanalizinde ise, prenatal (anne) ve postnatal (siit ¢ocugu-
na) uygulanan probiyotigin atopi ve besin hipersensitivite riskini
azalttigi (relatif risk: 0.78 ve 0.77) gosterilmistir.

2007 yilindaki Cochrane metaanalizinde besin allerjisi Gizerine ko-
ruyucu etkisinin olmadigi belirtilmistir (68). Yine Kong ve ark. (78)
degerlendirmelerinde prenatal ve postnatal probiyotik takviyesi-
nin besin allerjisi tzerine koruyucu etkisinin (RR:0.88) olmadig
saptanmistir. 2014 yili EAACI (Avrupa Alerji ve Klinik immiinoloji
Dernegi) rehberinde de besin alerjisinde probiyotiklerin yeri olma-
digindan bahsedilmektedir (72).

Allerjik Rinitte Probiyotiklerin Rolii

Mevsimsel ve perennial allerjik rinit

Mevsimsel ve persistan allerjik rinit tedavisinde etkisiz oldugunu
soyleyenler yaninda, etkili oldugunu soyleyen arastirmacilar da
mevcuttur. Lactobacillus tirleri (L. casei, L. acidophilus strain L-92,
L. paracasei-33) ile yapilan ¢alismalarda mevsim 6ncesi ve sonra-
sinda faydali bulunmustur (79, 80). Probiyotik emdirilmis yatak-
yorgan- yastik kiliflari ile yapilan bir calismada da allerjik rinitli
hastalarin semptomlarinda diizelme ve yasam kalitesinde artma
saptanmistir (81).

Allerjik rinit: meta-analiz

Allerjik rinit konusunda ¢ok az olan meta-analizlerden birini ice-
ren Zajac ve ark. (82) 2015'de yaptigi derlemede; 23 calisma ve
1919 hasta tizerinde degerlendirme yapilmistir. Allerjik rinitli has-

Doz Sonug Kaynak
>10°1° I 18-20, 45
>10%1 ) 61
>10%1° < 68, 72,78
>1021° | 14,74,75
>10%1° <~ 18-20, 45
>10%10 ) 79, 80
>10°1° Rad 18-20, 45
>10°1 < 83, 84

talarin semptomlarinda diizelme ve yasam kalitesinde artma sap-
tanmasina ragmen, mevcut verilerin kisitl oldugu ve daha nitelikli
calismalara ihtiya¢ duyuldugunu gostermektedir.

Astimda Probiyotiklerin Rolii

Astim gelisimini 6nleme

Bazi calismalarda probiyotiklerin etkisinin olmadigi gosterilmistir
(20, 23, 38). Benzer sekilde, Kuitunen ve ark. (37, 64) ve Kalliomaki
ve ark. (45) tarafindan 5-8 yas tizerinde etkisiz bulunmustur. Aksi-
ne Johansson ve van der Aa ark. (62, 70) 5 yasta ve etkili oldugunu
gostermislerdir.

Astim tedavisi
Astim tedavisinde etkisiz oldugunu bildirenler yaninda, etkili oldu-
gunu soyleyenler de mevcuttur (83, 84).

Allerjik Havayolu (Allerjik Rinit ve Astim) Hastalig
Astim ve alerjik rinitle ilgili calismalar literattirde oldukca az olup,
bunlarin bir kismi her ikisini de icerecek sekilde allerjik havayolu
hastaligi (allerjik rinit+astim) tzerine yapilip sonuglar elde edil-
meye calisiimistir. Asagida bunlarla ilgili once RKC, derleme, meta-
analizler sirasiyle sunulacaktir.

Onlemeye yonelik calismalar

Yedi yillik takipte probiyotiklerin respiratuar alerji, allerjik havayo-
lu hastaligi (AR ve astim), izerinde etkisi saptanamamistir (85). LGG
iceren probiyotiklerin, 4. yasta yapilan degerlendirmede hava yolu
semptomlari tizerine etkisi bulunmamistir (86).

Allerjik havayolu hastaligi tedavisi lizerine olan
calismalarin derlemeleri

Tedaviye yonelik derlemelerde yapilan degerlendirmelerde yasam
kalitesinde artis bildirilmekle beraber, laboratuvar parametreleri-
nin etkilenmedigi gortlmustur (87).

Astim ve allerjik rinit ile ilgili bu calismalar 6zetlersek;

a) Farkli sus, doz ve siirede probiyotikler kullaniimislardir. Minimal
doz: >5x10° cfu/glin ve minimal kullanim siresi 1 ay olmustur.

b) Astimli hastalarda daha cok Laktobasil (acidophilus, rhamnosus,
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casei) suslari, allerjik rinitte bunlarin yaninda Bifidobacterium lon-
gum suslari kullaniimistir.

) Astima gore allerjik rinitte faydasi daha belirgindir, fakat bu Lak-
tobasil dozuna bagli olabilir.

Allerjik havayolu hastaligi iizerine olan calismalarin
metaanalizleri

Vliagoftis ve ark. (88) metaanalizinde, 9/12 RK('da, perennial al-
lerjik rinit semptom skor ve ila¢ kullaniminda azalma olmustur.
Astim Uizerine etkisi bulunamamistir. Das ve ark. (87) 12 calismayi
degerlendiren metaanalizinde; probiyotikler allerjik rinit yasam
kalitesini anlaml sekilde artirmasina ragmen astimda faydal
bulunmamistir. Fakat astim ve allerjik rinit ataklarini azaltmada
etkili bulunmustur. Zajac ve ark. (82) derlemesinde probiyotikle-
rin allerjik havayolu hastaliginin semptomlari azaltma ve yasam
kalitesini diizeltmede faydali olabilecegi belirtilmistir. Peng ve ark.
(89) metaanalizinde allerjik riniti onlemede etkisi olmamasina
ragmen, yasam Kkalitesi ve nazal semptom skorlarinda diizelme
sagladigi belirtilmistir.

Genel olarak, allerjik rinitte probiyotiklerin tedavide etkili fakat
onlemede etkisiz oldugu gosterilmistir. Astimda ise onleme ve te-
davide etkisinin olmadigi kabul edilmektedir.

Refrakter Kronik Spontan Urtiker

Nettis ve ark. (90) 52 hasta (19-72 yas arasinda) tizerinde gercekles-
tirdigi bir calismada, bazi hastalarda probiyotiklerin faydali olabi-
lecegi gortlmustar.

Probiyotik Calismalarinda Celiskili Sonuclarin
Nedenleri

Probiyotiklerle benzer calismalarda celiskili sonuclar alinmasina
yol acan metodolojik nedenler soyle ozetlenebilir (4,5,7,8): i-) ca-
lismaya katilan konagin irki ve ailesindeki farklilik, ii-) calismaya
katilanlarin seciminde yiiksek risklilere karsilik secilmemis bir
kohortun kullanilmasi, iii-) konagin alerjik durumu (egzamanin
agirigl, diger duyarlasmalarin varligi vb.), iv-) konaga probiyotikle
miidahale zamani (pre- ya da post-natal), v-) miidahalenin uzun-
lugu, vi-) optimal bakteriyel susun secimi (Ulkeye 6zgiin suslarin
secimi (91), vii-) probiyotigin dozu, viii-) probiyotigin verilme sekli,
araci, ix-) beraberinde prebiyotik kullanimi olup olmadigl, x-) ca-
lisma ortaminin hijyenik sartlari, xi-) degisik calisma sonuclarinin
degerlendirilmesinde veri havuzunun kullaniimasidir (35, 92).

Sonug

Probiyotik ozellikle AD onlemek icin kullanilacaksa, prenatal (ge-
beye) ve ardindan postnatal (emziren anneye ya da emzirmiyorsa
bebege) olarak uygulanmalidir. Bu ayni zamanda en kolay uygula-
nir olanidir. Sadece prenatal ya da sadece postnatal donemde kul-
lanim kombine olarak her iki donemde kullanima gore basarisiz
bulunmustur (22, 64, 93). Anneye verildiginde, vaginal flora tze-
rinden dogan siit cocugunun intestinal mikroflora modifikasyonu
gerceklesir. Yine emzirmeyle probiyotik yaninda anne stttindeki
immunoregulator faktorler olan TGF-f3 ve IgA gibi maddeler bebe-
ge gecmis olur (94). Bu yolla egzama onlemede etkili olabilir ama
diger allerjik hastaliklarin onlenmesinde etkisi yoktur. Bu onleme
stresinin 7-10 yil kadar sirebildigi fakat hastalik insidansini tim
yasam boyunca ne diizeyde etkiledigi bilinmemektedir (45-53).
Yine probiyotikler nlemede olmasa dahi, egzama ve respiratuvar
allerjik hastahklarin tedavisinde faydali olabilir (95).

Yan Etkiler ve Dikkatli Olunmasi Gereken Durumlar
WHO tarafindan Laktobasil, laktokok, bifidobakteri ve mantarlar
“genel olarak giivenli: GRAS kategorisinde distintlmektedir (4, 5,
7). Fakat GIS hastahgi (kisa bagirsak vb.) olan ve immunokompro-
mize hastalarda probiyotik kullanimi sonrasinda bakteriyemi ve
sepsis bildirilmistir (96). Bifidobakteri ile sepsis bildirilmemistir.
Kateter/nazogastrik tiip kullananlarda S. boulardii ile fungemi
gortlmustir (97). Laktobasil kullananlarda endokardit ve karaci-
ger absesi bildirilmistir (98). Bagirsak iskemisi, diare gibi GIS yan
etkileri (istyla inaktive edilmis LGG verilmesiyle), D-laktik asidoz,
eozinofilik sendrom (vaskulit+mononorit multipleks), Lactobacil-
lus fermentum ile kolesistit bildirilmistir (69, 99-101).

Prematire siit ¢ocugu, immiin yetmezlikli, immunokompromize
ve otoimmun hastalikhlari olan (4, 5, 7) hastalarda kullanirken
dikkatli olunmalidir (Tablo 3). Probiyotik preparatlarinin igerigin-
den dolayi, inek sttt ve yumurta allerjisi olan kisilerde dikkatli
olmahdir (102). Otoimmun hastalik riski ya da bazi calismalarda
gosterildigi gibi astim gibi allerjik hastalik (sensitizasyon, tekrar-
layan hisilti ) sikhgini artirabilme riski de akilda bulundurmalidir
(23, 103). Ortamdaki diger mikroplara gen transferiyle antibiyotik
direncini (tetrasiklin vh.) gecirebileceginden de bahsedilmektedir
(104). Asi ile ayni zamanda kullanildiginda asi cevabinda azalma
tespit edilmistir (105).

Ticari olarak piyasada satilan formil mamalar dahi 3 tiir probiyotik
(Bifidobacterium lactis, Bifidobacterium infantis ve LGG icerir) ve/veya
prebiyotik icerir. 2011°de ESPGHAN, probiyotik ve /veya prebiyotik
iceren mamalarin rutin kullanimini 6nermemekle beraber, yan etki
ve biiylime agisindan giivenli bulmustur (106). Yine ticari olarak sa-
tilan bazi vitamin preparati, oral rehidratasyon sivisi yaninda yiyecek
olarak satilan yogurt, kefir gibi triinlerin icinde de probiyotikler bu-
lunmaktadir. Bu driinlerdeki, ozellikle gidalardaki, probiyotik iceri-
ginin ne kadar gerekli dozda ve uygun probiyotigi bulundurdugu
tartisma konusudur. Yine glintimiizde piyasadaki ticari preparatla-
rin icerigiyle ilgili ESPGHAN tarafindan yapilan calismalarda, bahse-
dilen suslarin olmadigi, hatta bazi preparatlarin diger mikroorganiz-
malarla kontamine oldugu dahi ortaya konulmustur (107).

Tablo 3. Genel olarak giivenli kabul edilen probiyotiklerin
kullaniimasinda dikkat edilmesi gerekenler

Durum Kaynak
Prematiire bebek 96
immiin yetmezlikli veya immunosupresif kisi 96
Sepsis gelisimi 96
Fungemi gelisimi 97
Endokardit gelisimi 98
Karaciger absesi gelisimi 98
Otoimmun hastalk riski 23,103
Allerjik hastalik riski 23,103
inek siitii ve yumurta proteini icerme 102
Antibiyotik direncini artirma 104
Asi cevabini azaltma 105
Kontaminasyon riski 107
Diistik doz ve kalitede preparat 107
D-laktik asidoz 99



Yakin Gelecekten Beklentiler

Allerjik hastaliklari engelleyici/onleyici etkisinin kesin bir gercek
olup olmadig, allerjik hastaligin gercek sikligini azaltip azaltma-
dig net olarak bilinmemektedir. Allerjik hastaliklarin gelisiminin
engellenmesinin uzun donemde ne kadar surdigi yine ortaya
konulamamistir. Kanaatimizce, allerjik hastaligin ortaya ¢ikmasini
daha cok geciktiriyor gibi gozikmektedir (4, 5, 7).

Gunumiuzde viicuda verilmeden énce probiyotikler yapacag isleve
gore tasarlanir (designer probiotics). Viicuda verildiginde terapo-
tik protein ve DNA asilarinin mukozal ulasimini saglayan vektorler
olarak gorev yapabilirler. Ornegin, rekombinant Laktokok DNA'sIni
okaryotik hucrelere ulastirir. Lactobacillus lactis, plasmidi epitel
membran hucrelerine verir (108). Adjuvan olarak kullanilan LAB
ya da Clostridium butyricum, major birch (hus agaci) polen alerjeni
(Bet v 1) ile kombinasyonu sonucu polen immunoterapisinde ya
da akarlara karsi immunoterapide basarili olarak kullanilmistir
(109-111). Laktokok ve laktobasilleri iceren rekombinant laktik asit
bakterileri (RecLAB), Th1 sitokini (IL-10 /-12 ) - eksprese eden pro-
biyotik bakteri (IL-10 salan Lactobacillus lactis) susu olarak Uretile-
bilmistir (112). Yine benzer sekilde, gida antijeni (B-laktoglobulin
(stit) ve ovalbumin (yumurta)) - eksprese eden retilmis probiyotik
bakteriler besinlere karsi immunoterapide denenmeye baslanmis-
tir (113, 114).
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Oz / Abstract

Barsak Obstriiksiyonlarinda Bilgisayarli Tomografinin Rolii
Role of Computed Tomography in Intestinal Obstruction

Onur Taydas @, Emre Unal ®, Mehmet Ruhi Onur

Barsak obstriiksiyonlari, karin agrisi nedeniyle yapilan acil servis basvu-
rularinin 6nemli bir kismini olusturmakta olup, dogru tani konulama-
dig1 ve tedavi edilemedigi durumda ciddi mortalite ve morbiditeye yol
acabilmektedir. ince ve kalin barsak obstriiksiyonlari nedenleri ve klinik
bulgulart agisindan farklilik gosterse de her ikisinde de tercih edilmesi
gereken goriintiileme yontemi bilgisayarli tomografidir (BT). Ozellikle
cerrahi tedavi karari verilirken BT bulgulari kritik oneme sahip oldugu
icin, goruntlerin uygun sekilde degerlendirilmesi gerekmektedir. BT
intravenoz kontrast madde kullanilarak cekilmeli, aksiyal goriintiler
sagital ve koronal reformat goriintiilerle birlikte degerlendirilmelidir.
BT bulgulari obstriiksiyon varligi, gecis noktasinin yeri, obstriiksiyona
yol agan neden ve obstriiksiyona bagl gelisen komplikasyonlar agisin-
dan degerlendirilmelidir.

Anahtar Kelimeler: intestinal obstriiksiyon, bilgisayarli tomografi, radyoloji

, Erhan Akpinar

Intestinal obstructions constitute a significant proportion of all emer-
gency department admissions for abdominal pain and may lead to sig-
nificant mortality and morbidity rates when left untreated. Small and
large bowel obstructions may possess different etiologies and different
clinical manifestations; yet, computed tomography (CT) is the imaging
method of choice for both. Images need to be meticulously interpre-
ted; in that, CT findings may be critical in deciding about a surgical
intervention. CT examinations should be conducted using an intrave-
nous contrast material, and axial images and reformatted sagittal and
coronal plane images should be evaluated simultaneously. Presence of
the obstruction, location of the transition point, etiology, and possible
secondary complications should be looked for.

Keywords: Intestinal obstruction, computed tomography, radiology
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Giris

Mekanik barsak obstriiksiyonlari, karin agrisi nedeniyle acil servise yapilan basvurularin %15’ini
olusturmaktadir (1). Ayrica akut abdominal cerrahilerin yaklasik %20’si barsak obstriiksiyonlar
nedeniyle gerceklestiriimektedir (2). Barsak obstriiksiyonu siiphesinde radyologun gorevi obstriik-
siyon varligini saptamak, yerini, gecis noktasini ve sebebini belirlemek, komplikasyon varligini
sorgulamak ve klinik 6neme sahip olan bulgularin varligini sorgulamaktir:

«  Tam veya komplet obstriiksiyon: obstriiksiyon seviyesinin ilerisine sivi ve gaz gecisinin izlen-
medigini ifade eder.

+ inkomplet veya parsiyel obstriiksiyon: obstriiksiyon seviyesinin ilerisine sivi ve gaz gecisinin
bir miktar mevcut oldugunu ifade eder.

*  Kapali lup obstriiksiyon: bir barsak segmentinin hem distal hem de proksimal ucunun obs-
triiksiyonunu ifade eder. Komplikasyon riski fazladir (3, 4).

Barsak obstriiksiyonu, barsak icerisinde gaz ve sivi birikimi sonucu olarak abdominal distansiyona
yol acar. Distansiyon ve intraluminal basing artisi ilk asamada peristaltizm artisina neden olurken
ilerleyen donemde tam tersi etkiye yol acar. Peristaltizmin bozulmasina bagh olarak bakteriyel
asir cogalma olur ve bu bakterilerin ve trettikleri toksinlerin kana ve lenfatik dolagsima gecisi
artar. Bu nedenle zamaninda tedavi edilmeyen obstriksiyonlarda sepsis riski vardir. Distansiyon
ilerlerse basing artisina bagli 6nce venoz ve sonra da arteriyel dolasim bozulur. Bu da perforasyon
ve nekroza yol acar. Kapali lup obstriiksiyonlarda bu risk daha fazladir (2, 3).

Klinik olarak en onemli bulgular karin agrisi, kusma, karinda sislik, gaz ve gayta cikisinda azalma-
dir. Karin agrisi baslangicta kolik tarzda iken ilerleyen donemde peristaltizmin azalmasina bagli
olarak siirekli bir hal alr.

Klasik olarak siklikla barsak obstriiksiyonda ilk tercih edilen goriintiileme yontemi ayakta direkt
batin grafisi (ADBG) olsa da; yorumlayan kisiler arasi farkliliklar ve obstriiksiyonun nedeni ile ilgili
sinirli bilgi vermesi nedeniyle tanidaki yeri oldukca sinirlidir (5, 6). Buna karsilik bilgisayarli to-
mografi (BT), obstriiksiyon tanisi, gecis noktasinin yeri, kapali lup obstriiksiyon ve komplikasyon
varhiginin belirlenmesinde giivenle kullanilabilir. BT’nin obstriksiyon tanisindaki duyarlihgr %82-
100 olup, oldukca yiksektir (7). Her ne kadar hastalarin biytk cogunlugu cerrahi gereksinimi
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olmadan tedavi edilebilse de, tanida gecikme olmasi durumun-
da mortalite riskinin %25’e kadar ¢ikmasi nedeniyle ince barsak
obstriiksiyonunun erken tani ve tedavisi biiyiik 6nem tasimaktadir
(8). Ayrica intravenoz (iV) kontrast madde verilerek elde olunan
BT tetkiki ile, klinik olarak barsak obstriiksiyonu ile karisan veya
obstriksiyona eslik eden mezenterik vaskiler olay (MVO) varlig
da gosterilebilir. Barsak obstriksiyonu ile MVO ayrimi ¢ogu zaman
klinik olarak miimkiin degildir.

Kolon obstriiksiyonlari, ince barsak obstriiksiyonlarina gore 4-5
kat daha az siklikta ve daha ok ileri yas hastalarda gorilir. ince
barsak obstriksiyonundan farkli olarak daha sinsi seyreder ve bu
nedenle gec tani alir (9). ileogekal valvin kompetan oldugu hasta-
larda kolon obstriiksiyonu kapali lup obstriksiyon seklinde gelisir
(10). Laplace kuralina gore cekum artan basingtan ilk 6nce etki-
lenir ve dolayisiyla iskemi ve perforasyon riski cekumda en fazla-
dir (11). Kolon obstriiksiyonu tanisinda BT’nin duyarhhg %96 ve
ozgillugi %93 olup, goriintilemede ilk tercih edilmesi gereken
yontem BT'dir (12).

BT Teknigi

Merkezler arasinda farklilik bulunsa da, abdominal BT tetkiki IV
kontrast madde enjeksiyonu sonrasi 60-70. saniyede (portal venoz
faz) diyafram stiperioru seviyesi ile simfizis pubis inferior komsulu-
gu arasindaki bolgeyi icerecek sekilde elde olunur (4, 13). IV kont-
rast madde kullanimi ozellikle iskeminin degerlendirilebilmesi
icin rutin olarak onerilmektedir. Koronal ve sagital multiplanar re-
format gortintiler gecis noktasinin ve kapali lup obstriiksiyon var-
liginin degerlendirilmesinde faydalidir (14). Oral kontrast madde
(baryum veya iyotlu) kullanimi halen tartismalidir. Oral kontrast
madde kullaniminin avantaji oral kontrast maddenin obstriiksi-
yon seviyesi distaline gecisiyle komplet obstriiksiyonun dislana-
bilmesidir. Dezavantajlari ise limen ile barsak duvar arasindaki
kontrast farkini azaltarak iskeminin degerlendirilmesini giicles-
tirmesi ve kontrast maddenin oral yolla verilmesinden sonra 2-3
saat bekleme siiresi gereksinimi ile tedavide olasi gecikmelere yol
acabilmesidir (15). BT enterografi en az 1 litre distik atentiasyonlu
sivi alimi gerektirmesi nedeniyle ince barsak obstriiksiyonunda uy-
gun bir tetkik degildir (16). Kolon obstriiksiyonlarinda farkli olarak
rektal yoldan kontrast madde verilebilir (10).

BT Bulgularinin Degerlendirilmesi

Obstriiksiyon Varhg

ince barsak obstriiksiyonun tanisinda en énemli kriter, dis du-
vardan dis duvara yapilan olciimde ince barsak segmentinin 2,5
cm'den genis olmasidir (17). Distaldeki barsak segmentleri de-
komprese goriinimdedir. Direkt grafide hava-sivi seviyeleri ve
tespih tanesi goriinimu izlenebilir (4). Kronik veya ciddi obstriik-
siyon durumunda obstriiksiyonun oldugu ince barsak segmentin-
de gecis noktasinin hemen proksimalinde limende ince barsak
icerigi ile gazin karisimina ve stazina bagli olarak kolondaki fecese
benzer bir goriinim olusur. Bu bulgu “ince barsak feces isareti”
olarak adlandiriimakta olup ince barsak obstriiksiyonlarinda %5-7
oraninda goriiliir (18) (Resim 1). ince barsak feces isareti obstriik-
siyon varhiginda gecis noktasinin saptanmasi icin iyi bir ipucudur.

Kolon obstriiksiyonlarinda ise ilk dikkat ¢ceken bulgu kolon ansla-
rindaki dilatasyondur. Normal kolon kalibresi 3-8 cm arasindadir.
Proksimal kolon segmentinde dilatasyon ve distalde dekompres-
yon obstriiksiyonu distindirmelidir. Kolon anslarinda hava-sivi

seviyelerinin bulunmasi akut obstriiksiyon varligina isaret eder
(10). Kolon obstriiksiyonunu, kolonda dilatasyona yol acan kronik
stireclerden (konstipasyon vb.) ayirmanin givenilir bir yolu, dila-
tasyonun cekumu etkileyip etkilemediginin gosterilebilmesidir.
Obstriiksiyonda ¢cekum capi diffiiz ve orantisiz olarak artarken di-
ger dilatasyon nedenlerinde boyle bir bulgu izlenmez (19).

Gegis Noktasinin Saptanmasi

Gegis noktasl, dilate proksimal ince barsak segmenti ile kollabe dis-
tal ince barsak segmenti arasindaki kalibre degisikligini ifade eder.
Gegis noktasinin saptanmasi, ozellikle obstriiksiyonun nedeninin
bulunmasi agisindan nemlidir (4). Barsak obstriiksiyonunda BT
ile gecis noktasinin %63-93 oraninda saptanabilecegi bildirilmistir
(20). Gecis noktasinin belirlenebilmesi icin aksiyel kesitler deger-
lendirilirken hem rektumdan proksimale dogru hem de mideden
distale dogru degerlendirme yapilmaldir. Ayrica koronal ve sagital
multiplanar kesitler de incelenmeli ve ince barsak feces isaretinin
olup olmadigina mutlaka bakilmahdir. Barsak obstriiksiyonlarin-
da gecis noktasinin direkt olarak BT'de saptanamadigi durumlarda
mezenterik kirlenmenin en yogun oldugu bolgeyi ayrintili incele-
mek gereklidir. Ciinkii mezenterik kirlenmenin en yogun oldugu
lokalizasyonun gecis noktasina yakin oldugu bilinmektedir (21).

Obstriiksiyon Nedeninin Saptanmasi

Barsak obstriiksiyonunun bati toplumlarinda en sik nedeni adez-
yonlar olup diger sik nedenleri arasinda sirasiyla herniler ve kan-
serler sayilabilir. Bu li¢ neden tiim hastalarin yaklasik %80’inde
bulunur. Diger nedenler Crohn hastaligi, volvulus, safra taslari,
yabanci cisimler, bezoarlar, travma ve iyatrojenik nedenlerdir (22).
ince barsak obstriiksiyonuna yol acan nedenin belirlenmesi co-
gunlukla gecis noktasinin bulunmasina baghdir. interensek sebep-
ler genelde barsak duvarinda kalinlasmaya neden olur iken, eks-
trensek sebepler distan basi ve kitle etkisi bulgulari ile taninir (23).

interensek nedenler

Crohn hastaligi

Akut inflamasyona bagli transmural duvar kalinlasmasi nedeniyle
barsak obstriiksiyonuna neden olabilir. Bunun disinda kronik si-
recte etkilenen segmentteki sekel daralmaya bagli da obstriiksiyon

[~

Resim 1. ince barsak obstriiksiyonu bulunan 55 yasinda erkek hastanin
aksiyal kontrasth BT gorlintuisinde gecis noktasi diizeyinde ince barsak
liimeninde “ince barsak feces bulgusu” (ok) izleniyor.
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Taydas ve ark. Barsak Obstriiksiyonlarinda BT'nin Roli

Resim 2. a, b. Crohn hastaligi bulunan ve ince barsak obstriiksiyonu gelisen 40 yasinda kadin hastanin aksiyal kontrastli BT goriinttistinde terminal
ileumda kalinlasma ve kontrastlanma artisi (ok) izleniyor (a); ayni hastanin koronal rekonstriiksiyon goriintusiinde ¢evre yag dokuda kirlenme ve
mezenterik damarlarin olusturdugu “tarak bulgusu (comb sign)” (ok) izleniyor (b)

Resim 3. Peritoneal karsinomatozisi bulunan 44 yasinda kadin hastada
aksiyal kontrastl BT goriintiistinde ince barsak obstriiksiyonu ve gegis
noktasi diizeyinde implant (ok) izleniyor.

gelisebilir (24). Bu iki durumu ayirt etmek hasta izlemi agisindan
cok onemlidir. Akut inflamasyonda BT’de barsak duvar kontrast-
lanmasinda artis, cevre yag dokuda kirlenme ve cevre mezenterik
damarlarda genislemeye bagl “tarak bulgusu (comb sign)” izlenir
(Resim 2). Bu bulgularin varligi hastanin muhtemelen medikal te-
daviden fayda gorecegini dustindurir. Ancak aksi durumda cerrahi
tedavi dustuntlmelidir (25).

Neoplaziler

Primer ince barsak neoplazileri nadir gorilir. Obstriiksiyona yol
acarlarsa BT'de gecis noktasinda asimetrik, diizensiz mural kalin-
lasma olarak gorulirler. Metastazlar ise primer neoplazilere naza-
ran daha sik goriilmekte olup genelde BT'de gecis noktasi diizeyin-
deki ekstraserozal tutulumlari ile ayirt edilebilirler(26) (Resim 3).
Kolon obstriiksiyonunda ise en sik neden kolon kanseridir. Tiimére
bagli gelisen kolon obstriiksiyonunda %30’a varan mortalite riski
vardir (27). BT'de kolon segmentini daraltan kisa segment duvar

kalinlasmasi veya kontrast tutan yumusak doku kitlesi seklinde go-
riliirler. Ozellikle kolon cevresindeki lenfadenopatiler malignansi
acisindan stiphe uyandirmalidir (28).

intussusepsiyon
Eriskinlerde nadir bir sebep olup tiim ince barsak obstriiksiyonla-
rinin %5’inden azini olusturur. Olgularin hemen hepsinde invaji-
nasyona neden olan “suriikleyici nokta (lead point)” vardir. BT'de
“hedef isareti” seklinde tarif edilen barsak icinde barsak goriini-
m tipiktir (29).

Radyasyon enteritis

Gastrointestinal sistemde radyasyon duyarliligi en fazla olan bolim
ince barsaklardir. Akut donemde (ilk birka¢ hafta) BT’de mukozal
kontrastlanma artisi ve barsak duvar kalinlasmasi ile obstriiksiyo-
na yol acabilir. Kronik donem ise yillar sonra ortaya cikabilir. Bu
donemde strikttrlere bagl obstriiksiyon gelisebilir (30).

Divertikilit

Akut donemde inflamasyon ve barsak duvar édemi, kronik do-
nemde ise strikttrlere bagli obstriiksiyona yol acabilir. En sik sig-
moid kolonda gortlir (31). BT’de 10 cmiden uzun segmenti tutan
segmental, simetrik duvar kalinlasmasi ve hiperemi ile karakteri-
zedir. Perikolonik inflamasyon ve mezenterik yag dokuda kirlen-
me ozellikle divertikilit distindirmelidir (32). Buna karsilk kisa
segment tutulumu ve cevrede lenfadenopatiler bulunmasi daha
cok maligniteyi telkin eder. Ancak bazi durumlarda maligniteyi
dislamak mumkiin olmayabilir. Bu nedenle divertikiilit atagi ge-
ciren hastalara atak sonrasi kolonoskopik degerlendirme oneril-
mektedir (33).

Ekstrensek Nedenler

Adezyonlar

ince barsak obstriiksiyonun en sik nedeni olup hastalarin %85'inde
gorulur. Cerrahi hikayesi olan hastalarda bu oran %93’e cikar (22).
Ancak adezyonlarin %10-15'inin muhtemelen gecirilmis inflamas-
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Resim 4. a, b. 50 yasinda erkek hastanin abdomene yonelik

yapilan operasyondan 6 ay sonra elde olunan aksiyal kontrastli BT
goriintusiinde cerrahi lojda bulunan adezyonlara bagli gelisen ince
barsak obstriiksiyonu, proksimal anslarda dilatasyona (ok) neden oluyor
(@); koronal BT goriintiistinde ise adezyon (ok) ve cilt altinda gegirilmis
cerrahiye bagli goriinim (ok bas) izleniyor (b)

Resim 5. Umbilikal herniye bagli barsak obstriiksiyonu olan 51 yasindaki
kadin hastanin aksiyel kontrastli BT goriintiistinde herni kesesi distalinde
kompresyona bagli barsak kalibresinde azalma (ok) izleniyor.

yona bagli, cerrahi hikayesi olmayan hastalarda da gelisebilecegi
unutulmamalidir (34). Tani esas olarak diger nedenlerin dislanma-
st ile konur. Cerrahi gecirme 6ykisi ve komsu barsaklarda gerilme
taniya yardimaidir (Resim 4) (35).

Herni

ince barsak obstriiksiyonun ikinci sik nedenidir. Daha ¢ok ekster-
nal hernilere (Resim 5) bagl obstriksiyonlar goriilse de internal
hernilerde obstriiksiyona sebep olabilir. Ek olarak internal herni
varliginin sadece radyolojik olarak saptanabilecegi unutulmama-
lidir (Resim 6) (36).

Volvulus

Kolon obstriiksiyonu olgularinin yaklasik %10-15'inin nedenidir.
Daha cok ileri yas hastalarda gorilur. Barsagin kendi etrafinda veya
bir baska barsak segmenti etrafinda donmesini ifade eder. Donisiin

Resim 6. a, b. 43 yasindaki erkek hastanin sol nefrektomiden 1 yil
sonra elde olunan aksiyel (a) ve koronal (b) BT goriintiisiinde sol
paraduodenal internal herniye bagli proksimal jejunal anslardaki
dilatasyon izlenmektedir. Bu olguda internal herni tanisi koyduran
bulgu nefrektomi sonrasi jejunal anslarin internal herniasyon sonucu
sol retroperitoneal lokalizasyonda yerlesimli olmasidir.



Taydas ve ark. Barsak Obstriiksiyonlarinda BT’nin Rolii

Resim 7. a, b. Karin agrisi sikayeti ile acil servise basvuran 50 yasinda
kadin hastanin aksiyal BT goriinttstinde safra tasina bagli (ok) gelisen
barsak obstriiksiyonu izleniyor (a); karaciger diizeyinden gecen kesitte
ise biliyoenterik fistiile sekonder intrahepatik safra yollarinda hava (ok)
izleniyor (b)

360 dereceden fazla oldugu durumlarda genelde cerrahi miidahale
gerekir. Vaskler basi nedeniyle iskemi riski fazladir. En sik sigmoid
kolonda goruliir (37). Tanida direkt grafide gozlenebilecek “kahve
cekirdegi, kus gagasi, ters U isareti” gibi bircok isaret tanimlanmistir.
BT'de goriilebilen ve barsaklar tarafindan sarilmis damarlari ifade
eden “girdap isareti” volvulus icin tipiktir. Cekal volvuluslarda ¢eku-
mun yer degistirmesi taniya yardimc bir bulgudur (38).

intraluminal Nedenler

Safra tasi ileusu

Yineleyen kolesistitin nadir bir komplikasyonu olup safra tasinin
biliyoenterik fistiil yolu ile safra kesesi veya diger safra yollarindan
ince barsaga gecmesi nedeniyle olusur (Resim 7). Hastalarda klasik
olarak pnomobilia, ektopik safra tasi ve ince barsak obstriiksiyonu-
nu iceren Rigler triadi saptanir (39).

Distal barsak obstriiksiyon sendromu

Geng eriskinlerde kistik fibrozise bagli gelisir. Yetersiz barsak sek-
resyonu nedeniyle katilasan barsak icerigi nedeniyle olusur. BT'de
ince barsaklarda sekresyon biriken yerlerde dolum defektleri go-
riltr. Tedavisi medikal oldugu icin dogru tani cok onemlidir (40).

Diger intraluminal nedenler

Bezoarlar genelde mide ¢ikimina yonelik cerrahi yapilmis hastalar-
da gorilir (41). Periton diyalizine bagh gelisen sklerozan enkapsii-
lit de barsak obstriiksiyonuna yol acabilir ve BT'de goriilen “koza

Resim 8. a, b. Periton diyalizine giren 53 yasinda erkek hastanin
aksiyel ve koronal BT goriintiistinde barsak anslari cevresinde kronik
fibrotik degisikliklere (ok) sekonder gelisen sklerozan enkapsiilit ve
barsak obstriiksiyonu izleniyor (a); koronal BT goriinttde ise sklerozan
enkapstilitin tipik “koza gortinimu” (ok) izleniyor (b)

gorlinimi” tanr igin tipiktir (Resim 8) (42). Ayrica eriskinlerde nadir
olmakla birlikte yutulan yabanci cisimlerin de obstriiksiyona yol
acabilecegi akilda tutulmahidir (Resim 9) (43).

Komplike Obstriiksiyon Varligi
Komplike obstriiksiyon kapali lup obstriiksiyon ve barsak iskemisi-
ne neden olmus barsak obstriiksiyonu kavramlarini igerir.

Kapali lup obstriiksiyon

Etkilenen barsak segmentinin hem distal hem de proksimalinin
tikanarak bu segmentin gastrointestinal sistemden izole olmasini
ifade eder (Resim 10). Bu izole segment sekresyona devam edecegi
icin hizla dilate olur ve dilatasyon iskemi ile sonuclanir. Ayrica bu
segmentin proksimal ve distalindeki barsak segmentlerindeki pe-
ristaltizm sonucu volvulus gelisebilir (44). En sik nedeni adezyon-
lar olmakla birlikte internal hernilere bagh olarak da gelisebilir.
Ayrica Roux-en-Y cerrahisi geciren hastalarda riskin artmis oldugu
bildirilmektedir (45). BT’de “U”, “C” ve “kahve cekirdegi” gortinimi
tanida yardimaidir. Rutin aksiyel gortintiilerde tani koydurucu bul-
gular kolayhkla gozden kacabilecegi icin sagital ve koronal refor-
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Resim 9. a, b. Barsak obstriiksiyonu olan 55 yasinda kadin hastanin
aksiyel BT gortintusiinde obstriiksiyonun gecis noktasi diizeyinde
intraluminal yabanci cisim izleniyor (ok) (a); ayni hastada proksimal ince
barsaklarin igerisinde de benzer yabanci cisimler goriiltiyor (oklar) (b)

mat gortintiler de degerlendirilmelidir (46). Volvulus ile komplike
olan durumlarda ayrica girdap isareti gorilebilir (47). Kolon obs-
tritksiyonlari kapali lup olmaya egimli oldugu icin komplikasyon
riski fazladir. Kapali lup obstriiksiyonlari siklikla iskemi ile sonug-
landigi icin iskemi varligi dikkatle arastirimalidir (3).

Barsak iskemisi

ince barsak obstriiksiyonu olan hastalarin yaklasik %10’unda goriilir.
Yiiksek mortaliteye sahiptir. BT'nin iskemiyi saptamadaki duyarlihig
%83, ozglllugu ise %92'dir (48). BT'de; etkilenen barsak segmentle-
rinde duvar kalinlasmasi, duvar kontrastlanmasinda anormal azal-
ma, pnomotozis, mezenterik 6dem ve mezenterik damarlar ile portal
vende gaz goriilebilir (49). Ozellikle barsak duvar kontrastlanmasinda
anormal azalma iskemi tanisinda giivenilir bir bulgudur (8, 50).

Tedavi

Tedavide ozellikle sivi-elektrolit dengesinin korunmasi ve nazo-
gastrik kateter aracihigi ile gastrointestinal sistemdeki dekompres-
yonun saglanmasi amaclanir. Hastanin klinik olarak kotiilesmesi
ve distansiyonun artmasi durumunda cerrahi girisim dusinilme-
lidir. Ayrica tam obstriksiyon varliginda cerrahi girisim oncelikli
olarak distinulebilir (13).

Resim 10. a, b. Kapali lup ince barsak obstriiksiyonu olan 57 yasindaki
erkek hastada aksiyel kontrasth BT goriintuisinde barsak segmentinde
izole dilatasyon (ok) ve bu segmente komsu mezenterik yag dokuda

belirgin kirlenme izleniyor (a); koronal BT goriinttisinde bu segmentin
hem proksimal hem de distalinde gecis noktasinin izlenmesi (oklar)

ve abdomenin diger kisimlarinda barsak dilatasyon ile mezenterik yag
dokuda kirlenme olmamasi kapali lup obstriiksiyonu dustindurtyor (b)

Sonug

Barsak obstriiksiyonlari, tanisinda ve takibinde goriintiilemenin ve
ozellikle de BT'nin 6nemli yer tutmasi nedeniyle radyoloji pratigin-
de siklikla karsilasilabilecek bir tablodur. BT; barsak obstriiksiyonu
tanisi, obstriiksiyonun nedeni ve gecis noktasi lokalizasyonunun
belirlenmesi icin en uygun gortintileme yontemidir.
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Effect of Hepatic Differentiation on Fatty Acid Composition
of Induced Pluripotent Stem Cells Derived from Human

Dermal Fibroblasts

Insan Dermal Fibroblastlarindan Tiireyen Uyusan indtiklenmis Pluripotent Kok
Hiicrelerin Yag Asidi Kompozisyonu Uzerine Hepatik Farklilasmanin Etkisi

Nasim Parsafam’ ¢, Yagoub Rahimi? @, Amir Mehdizadeh?
, Maghsod Shaaker?(, Masoud Darabi’

Introduction: Human induced pluripotent stem cells (hiPSCs) have
been recognized as key progenitor cells for liver regeneration, which
could potentially be used in the repair of liver injury. Differentiation
of stem cells involves specific changes in lipid metabolism to form
competent hepatic cells. However, the relationship between the hepa-
tic differentiation of hiPSCs and change in cellular lipids has not been
well characterized. The aim of the present study was to determine the
fatty acid pattern during hepatic differentiation of hiPSCs derived from
dermal fibroblasts.

Methods: Hepatocyte differentiation was induced in three stages using
Wnt family member 3A, hepatocyte growth factor, and oncostatin M
and was impaired by a chemical extracellular signal-regulated kinase
signaling inhibitor. Hepatocyte-specific metabolic markers including
gamma-glutamyltransferase and aminotransferases were evaluated
using kinetic chromogenic assay kits. During the hepatic differentiation
of hiPSCs, changes in individual fatty acids were determined at multiple
time points using gas-liquid chromatography.

Results: Significant increases were observed in hepatic enzyme mar-
kers during hepatic differentiation. Endodermal induction produced a
transient increase in saturated fatty acids (33%, p<0.01) and decrease in
monounsaturated fatty acids (-15%, p<0.01). Total n-6 polyunsaturated
fatty acid was elevated in undifferentiated hiPSCs, and a gradual down-
ward trend was observed after endodermal induction (-10%, p=0.08)
and hepatic lineage commitment (-19%, p<0.01). All of these changes
in metabolic differentiation markers and individual fatty acids were
suppressed by impaired induced hepatic differentiation.

Conclusion: Our findings indicate that the pattern of cellular fatty acids
is dynamic and changes with the progress of hepatic differentiation,
which includes both transient fluctuations and linear trends.

Keywords: Adult stem cells, cell lineage, endoderm, lipids

Introduction
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Amag: insan indiiklenmis pluripotent kok (iPK) hiicreleri potansiyel
olarak karaciger hasarinin onariminda kullanilabilecek karaciger
rejenerasyonu icin 6nemli progenitor hiicreler olarak bilinmektedir.
Kok hucrelerin farklilasmasi, yetkin hepatik hiicreleri olusturmak igin
lipit metabolizmasinda spesifik degisiklikler icerir. Bununla birlikte,
insan iPK htcrelerinin hepatik farklilasmasi ve hucresel lipitlerdeki
degisim arasindaki iliski iyi tanimlanmamustir. Bu arastirmanin ama-
a1, dermal fibroblastlarindan turetilen insan iPK hucrelerinin hepatik
farkhlasmasi sirasinda yag asidi paternini belirlemektir.

Yontemler: Hepatosit farklilasmasi, Wnt-3a, HGF ve onkostatin M kul-
lanilarak ti¢ asamada indiiklendi ve bir kimyasal Huicre disi sinyalle-
diizenlenen kinaz (ERK) sinyal verme inhibitorti PD98059 tarafindan
bozuldu. Gama-glutamil transferaz ve aminotransferazlar da dahil ol-
mak Uizere hepatosit spesifik metabolik belirtegler kinetik kromojenik
test kitleri kullanilarak tahmin edildi. Insan iPK hucrelerinin hepatik
farkhlasmasi sirasinda, gaz-sivi kromatografisi kullanilarak ¢oklu za-
man noktalarinda bireysel yag asitlerinin degisimleri belirlendi.

Bulgular: Hepatik enzim belirteclerinde hepatik farklilasmasi sirasinda
anlaml artislar gozlendi. Endodermal indiiksiyon sonrasinda doymus
yag asitlerinde gecici artis (%33, p<0,01) ve tekli doymamis yag asitlerin-
de (%-15, p<0,01) azalma meydana geldi. Total n-6 ¢coklu doymamis yag
asitleri, farklilasmamis insan iPK hiicrelerinde yiiksekti ve endodermal
induiksiyon (%-10, p=0,08) ve hepatik lineage commitment sonrasi kade-
meli bir diisus egilimi gozlendi (%-19, p<0,01). Metabolik farklilasma be-
lirteglerinde ve bireysel yag asitlerinde meydana gelen bu degisikliklerin
tim, indiiklenmis hepatik farklilasmanin bozulmasiyla bastiriimistir.

Sonug: Bulgularimiz hiicresel yag asitlerin paternini dinamik oldu-
gunu ve hem gecici dalgalanmalar hem de dogrusal egilimleri iceren
hepatik farkhilasmanin ilerlemesiyle degistigini gostermektedir.

Anahtar Kelimeler: Eriskin kok hticreler, hiicre soylari, endoderm, lipitler
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Human induced pluripotent stem cells (hiPSCs), mostly derived from fibroblasts, have been recog-
nized as key progenitor cells for liver regeneration, which could potentially be used for the repair
of liver injury. The process of hepatic differentiation involves the sequential expression of hepatic
markers such as a-fetoprotein, albumin, urea, and liver-specific metabolic enzymes, including
aminotransferases (1, 2). In addition, hepatic differentiation is marked by major metabolic chang-
es related to lipid metabolism (3-5). Such specific changes in lipid metabolism are important for
the formation of competent hepatic cells. The unique metabolomics pattern of hiPSCs has been
described in detail in another study; as identified some lipid species were associated with main-
taining pluripotency(6). However, the association of hepatic differentiation of hiPSCs with the ex-
pression of hepatic enzyme markers and change in cellular lipids has not been well characterized.

Cellular lipid composition is tightly regulated by de novo synthesis, metabolic conversion, and
degradation processes. However, the level of multiple lipid species, including fatty acids, may be
influenced by the process of hepatic differentiation. Owing to this complexity, an assay for these
changes is not readily available. Alteration of the cellular fatty acid pool affects cell membrane
functions and signaling pathways that control cell fate determination. Furthermore, fatty acid
metabolism is key to guaranteeing adequate energy supply during specific lineage differentiation
(7). This indicates that such perturbations strongly impact adipogenic and cardiac and neuronal
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differentiation (8, 9). Therefore, profiling cellular fatty acids during
hepatic differentiation may be a valuable addition to the study of
hepatic cells. In a previous study, we have reported a coordinate
gene expression and activity index pattern of a fatty acid-metab-
olizing enzyme during hepatic differentiation of hiPSCs (10). The
aim of the present study was to characterize patterns of individual
fatty acids during hepatic differentiation of hiPSCs. In the present
study, we describe hepatic enzyme markers and fatty acid compo-
sition at different stages of in vitro differentiation of hiPSCs that
are generated from fibroblasts. Different fatty acid patterns occur
in cells undergoing hepatic differentiation. Furthermore, these
specific changes in fatty acid pattern were suppressed by impaired
induced hepatic maturation.

Methods

The present study was approved by the local ethics committee.
Skin fibroblasts used for hiPS cell generation were obtained from a
single donor who provided written informed consent (11).

Materials

All culture materials were purchased from Invitrogen/GIBCO (Carls-
bad, CA, USA). All other materials were from Sigma, unless stated
otherwise. Conditioned media and cell extracts from a human
hepatoma cell line (HepG2, National Cell Bank, Pasteur Institute of
Iran) served as positive controls (12).

Cell culture and induced differentiation

Expansion medium comprised mouse embryonic fibroblast feeder
cells inactivated with mitomycin C, Iscove’s Modified Dulbecco's
Medium, and 20% knockout serum replacement, supplemented
with 100 ng/mL basic fibroblast growth factor, 1 mmol/L (-gluta-
mine, 100 uM nonessential amino acids, 50 U/mL penicillin, and
50 mg/mL streptomycin. The hiPS cell line, R1-hiPSC9, was gen-
erated from harvested human skin fibroblasts by means of viral
transduction of reprogramming factors (Oct4, Sox2, KIf4, and c-
Myc) as described in another study (11). This cell line reportedly
expressed the pluripotency-associated marker Oct-4 and was able
to spontaneously differentiate into the three embryonic germ lay-
ers in vitro (11, 13). The hiPSCs were passaged every 5-7 days.

The method of hepatic differentiation was similar to that used in
a previous study (12) and according to that in the study by Chen et
al. (14). Briefly, the differentiation protocol included endodermal
induction, hepatic lineage commitment, and hepatic maturation
stages.

Impaired induction of hepatocyte differentiation

The inhibition of the mitogen-activated protein kinase/extracel-
lular signal-regulated kinase (ERK) signaling pathway is known to
negatively affect hepatic differentiation of stem cells (15). In an
alternate approach to control the effect of differentiation, the ERK
inhibitor, PD98059, at a concentration of 5 uM was added from
days 2-10 during the hepatic differentiation of hiPSCs.

Determination of hepatic enzymes

For the quantification of extracellular and intracellular hepatic
markers, the culture medium was collected from each well and
centrifuged at 800g at 4°C for 10 min, and the supernatant was
filtered to remove cell bodies. Conditioned medium was then

concentrated approximately 25x using ultrafiltration units with a
molecular weight cut-off value of 10 kDa (Amicon Ultra-2, Milli-
pore, MA, USA). Finally, the collected medium, containing secreted
hepatic markers, was stored at —80°C until analyzed (16). After the
removal of culture medium, the cells in each well were washed
with PBS and harvested in a lysis buffer containing 1% SDS, 10 mM
EDTA, 50 mM Tris-HCl, and pH 8.1. The lysates were centrifuged,
and the supernatant was stored as described above.

Protein concentration of the lysate was determined by the Lowry
protein assay using bovine serum albumin as the standard (17). En-
zyme activities were measured using commercially available kinet-
ic chromogenic assay kits on a BT 3000 autoanalyzer (Biotecnica
Institute, Italy). Determination of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) was based on the oxidation
of 2-oxoglutarate, leading to the indirect oxidation of nicotin-
amide adenine dinucleotide (NADH). Gamma-glutamyltransferase
(GGT) assay was based on the monitoring of the enzyme-catalyzed
transfer of y-glutamyl group from the substrate 1-y-glutamyl-p-
nitroanilide, liberating the chromogen p-nitroanilide. Measure-
ment of lactate dehydrogenase (LDH) in both the fractions was
based on the consumption of NADH in the reduction of pyruvate
to 1-lactate.

Gas-liquid chromatography of cellular fatty acids

Total lipids were extracted from the whole cell lysate using the
conventional Bligh-Dyer method (18). Fatty acid methyl esters
were prepared by transesterification of the extracted lipids using
methanol with acetyl chloride, acting as an acid catalyst, at 100°C
(19). Fatty acid methyl esters formed were extracted using 1.5 mL
of n-hexane, dried under N, and reconstituted into 0.5 mL n-hex-
ane for analysis.

Data from gas-liquid chromatography (GLC) were obtained using
a Buck Scientific model 610 gas chromatograph (SRI Instruments,
Torrance, USA) fitted with a highly polar biscyanopropyl poly-
siloxane capillary column (TR-CN100 60 mx0.25 mm id, 0.2 um
film thickness; Teknokroma, Spain). The gas chromatograph was
equipped with a split injector, a flame ionization detector, a hy-
drogen generator (H, NM Plus; LNI Schmidlin, Switzerland), a com-
puter interface, and PeakSimple software version 3.59. The operat-
ing conditions for GLC were: injection, 1 uL, split mode (1:90) with
60 s valve time; carrier gas, helium at 20.0 cm/s; and injector and
linear temperature, 250°C. The oven temperature of GLC was pro-
grammed as follows: 5 min at 190°C then ramped to 210°C at 1°C/
min and then isothermal for 15 min.

Statistical Analysis

Data were presented as mean = standard deviation of three sepa-
rate experiments performed in duplicate. Statistical differences
between the groups were assessed using analysis of variance with
post-hoc Tukey’s test for multiple comparisons. A p<0.05 was
considered to be statistically significant. Data were analyzed us-
ing statistical functions in Microsoft Excel (Microsoft Corporation,
Redmond, WA, USA).

Results
In a previous study, the differentiation protocol used was efficient

at directing hiPSCs toward a hepatic-like lineage in vitro, which
was confirmed by a robust increase in specific markers, including



HNF4a, CYP7A1, a-fetoprotein, albumin, and urea (10). An increase
in the levels of ALT, AST, and GGT was detected from day 3 to day
7 (Figure 1a). No significant alteration was noticed in the cell-asso-
ciated lactate during the process of hepatic differentiation (Figure
1h). The highest level of GGT in cells and media was observed 12
days after induced differentiation, followed by a significant decrease
on subsequent days. Marked increases in the levels of ALT and AST
were noted from day 7 to day 15 at the end of the protocol. These
findings in cellular extracts were corroborated by similar secretion
patterns of ALT, AST, and GGT (Figure 1c). Fully differentiated hiPSCs
exhibited enzyme marker levels comparable to those exhibited by
HepG2 control cells ranging from 83% to 91%. Inhibition of the ERK
signaling pathway markedly decreased the levels of a-fetoprotein,
albumin, urea (data not shown), ALT, AST, and GGT (Figure 1a, ¢) in
differentiating hiPSCs, indicating impaired hepatic differentiation.
There was also no significant change in culture medium lactate dur-

a
700 _
ALT [-PDAB0O5)
L]
L]
600 —— A5T [-PDOE0SS)
500 —— GGT [-PDI3059)
=
= ALT [+PDOR05S)
1 400
= «odprs AST (+PDIEOSY]
o
£ 300
‘5- = === GGT [+PD93059)
200
100
o
o 3 7 12 15
Day of differentiation
C
25
ALT {-PDa8054)
.
i AST [-PDEB059)
20
—— GGT [-FDIE059)
15 ALT (+PD9805G)
il
S = =4= = AST [+PDIBO5I]
10 - o = GGT (+POOE059)
5
0

Day of differentiation

Parsafam et al. Fatty Acids in Differentiating hiPSCs

ing the process of hepatic differentiation (Figure 1d), suggesting that
no significant lactate release occurred.

Oleic acid was the major fatty acid in undifferentiated hiPSCs,
followed by palmitic acid and linoleic acid. Figure 2 shows the
changes in individual and main fatty acid groups throughout he-
patic differentiation. Endodermal induction produced a transient
increase in saturated fatty acids (SFAs; 33%, p<0.01) primarily be-
cause of palmitic acid. In contrast, a transient decrease was ob-
served in monounsaturated fatty acids (MUFAs) following endo-
dermal induction (-15%, p<0.01). A decrease in MUFA palmitoleic
acid continued to the lineage commitment stage. The return of
SFAs and MUFAs to base levels after lineage commitment was ac-
companied by corresponding increase in hepatic enzyme markers.
The level of total polyunsaturated fatty acids (PUFAs) increased in
hiPSCs and decreased progressively after endodermal induction
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Figure 1. a-d. Changes in enzymatic hepatic markers (a, ¢) and LDH (b, d) in cellular protein extract and in conditioned culture medium, respectively,

of differentiating hiPSCs. Hepatic differentiation is induced by the sequential addition of activin A (100 ng/mL), Wnt-3a (50 ng/mL), HGF (10 ng/mL), and
oncostatin M (20 ng/mL) in the presence or absence of PD98059 at 5 uM. Culture supernatant and cell lysates were collected at sequential stages of
differentiation and analyzed for ALT, AST, GGT, and LDH spectrophotometrically. Data measures are presented as the mean = standard error values from three

independent experiments. FValues are multiplied by 100.

*p<0.05 versus PD98059 treated control. ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyltransferase; HGF: hepatocyte
growth factor; hiPS: human induced pluripotent stem; LDH: lactate dehydrogenase; Wnt-3a: Wnt family member 3a
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(-10%, p=0.08) and hepatic lineage commitment (-19%, p<0.01).
The PUFA linoleic acid dramatically decreased to the lowest val-
ue measured during differentiation after the hepatic maturation
stage (-37% versus undifferentiated cells, p<0.01; Figure 2a). Dif-
ferentiated cells at day 15 exhibited a trend toward an increased
level of SFAs (14%, p<0.05) and MUFAs (11%, p=0.07) relative to
undifferentiated hiPSCs (Figure 2b).

Further, hiPSCs treated with PD98059 from day 2 displayed only
mild differential pattern of fatty acids in different stages of hepatic
induction (Figure 2). However, marked changes in SFAs and MUFAs
during endodermal induction and hepatic lineage commitment
were not observed. Instead, gradual increase in PUFAs was marked
during hepatic induction (8%, p=0.07). Thus, impaired hepatic
differentiation caused a shift from SFAs and MUFAs toward more
polyunsaturated ones in cellular lipids.

a
Paimitic scid
SFA
Slearic ncid _
Palmiobsic mcid
MLFA B=1s
Dileic scid
=
Linclgic ackd =
PUFA, |
Arachidonic acd
Lo Lo
== | = - N R .
Bl B -y o B =,
Classification  Falty acids 3&55 5555
-PDEEN5S +POSANse
1]
—&— SFA (-PD98059)
55 '
S0 Ay & MLUFA [-PDSRO5S)
o - . T s
L T F PUFA [-PD38059)
N
- " = == = SFA (+FDIB059)
= 5 =
o -
& 35 /o™ - " s MUEA [+PDSB05S)
= il
i
E 3 i =t = = e PUFA [+PD98059)

L)

] 3 [ 12 15

Day of differentiation

Figure 2. a, h. Changes in fatty acids in cellular lipid extract of
differentiating hiPSCs. Relative levels of fatty acids (a) and percentage of
SFA, MUFA, and PUFA (b) in differentiating hiPSCs. Hepatic differentiation
is induced by the sequential addition of activin A, Wnt-3a, HGF, and
oncostatin in the presence or absence of PD98059 at 5 uM. Cell lysates
are collected at sequential stages of differentiation and analyzed for fatty
acids by gas-liquid chromatography. The level of individual fatty acids

is calculated as the percentage of total fatty acids for each condition.
Colors correlate to the fold change relative to a reference set of hiPSCs.
The changes are presented as the mean = standard deviation values from
three independent experiments.

*p<0.05 versus PD98059 treated control. HGF: hepatocyte growth factor; hiPS:
human induced pluripotent stem; MUFA: monounsaturated fatty acid; PUFA:
polyunsaturated fatty acid; SFA: saturated fatty acid; Wnt-3a: Wnt family member 3a

Discussion

The use of hiPS-derived hepatocyte-like cells to model human
liver physiology requires in-depth knowledge and understand-
ing of the model. The aim of the present study was to analyze
the activity pattern of hepatic metabolic enzymes and fatty acid
profile of differentiating hiPSCs. Our study took advantage of two
features of hiPSCs. First, as iPSCs are sourced from adult somatic
cells by means of reprogramming factors, these cells share several
characteristics of both embryonic and adult stem cells. Second,
hiPSCs-derived hepatocyte-like cells exhibit functional characteris-
tics such as those of mature hepatocytes (20).

Aminotransferases and GGT are essential for amino acid metabo-
lism and can obviously act as key participants in hepatic differenti-
ation through the synthesis of differentiation-related proteins. We
observed that induced hepatic differentiation of the hiPSCs used
was accompanied by significant increase in liver-specific metabolic
factors including aminotransferases and GGT, a phenotype similar
to that reported by other studies of human mesenchymal stem
cells (1, 2). A previous study showed that the expression of GGT
in hepatoblasts is significantly higher than that in hepatocytes
(21). Furthermore, the production of soluble GGT is substituted
by membrane-bound GGT during maturation from fetal liver to
adult liver (22). Consistent with these findings, we found that he-
patic maturation was accompanied by significant decrease in GGT
at the end of the differentiation process. An elevated release of
metabolic enzymes, including aminotransferases, GGT, and LDH, is
associated with liver toxicity. Our data showed that the patterns of
secretion and intracellular hepatic metabolic enzymes were simi-
lar, indicating that no cellular damage was induced during the dif-
ferentiation of hiPSCs.

Studies employing liquid chromatography-electrospray ionization-
tandem mass spectrometry have demonstrated that unsaturated
metabolites, including several unsaturated free fatty acids, were
abundant in undifferentiated human mesenchymal stem cells and
decreased on induced cardiac and neuronal differentiation (9). In
support of these findings, the supplementation of embryonic stem
cell media with SFAs led to a significant increase in neuronal and
cardiac differentiation (9). Esmaeli et al. (4) reported that during
hepatic maturation of umbilical cord-derived mesenchymal stem
cells, the levels of PUFAs decrease, whereas those of SFAs increase.
Oleic acid, a MUFA, has previously been demonstrated to support
hepatic differentiation during induced differentiation of hiPSCs
and human primary mononuclear cells isolated from umbilical
cord blood (10). Overall, these observations suggest that differen-
tiation is associated with alterations in cellular fatty acids. Such ob-
servations are supported by the present analysis in which SFAs and
MUFAs displayed transient inverse changes and decreasing trends,
whereas n-6 PUFA content had a linear increase over hepatic dif-
ferentiation of hiPSCs.

In general, the processes of differentiation and organ develop-
ment from stem cells are significantly affected by exogenous fatty
acids (8, 23, 24). Madsen et al. (8) have shown that adipocyte differ-
entiation is differently affected by certain fatty acids. Indeed, while
n-3 PUFAs effectively stimulated the differentiation of 3T3-L1 cells,
n-6 PUFAs prevented adipogenic differentiation and triacylglycerol
biosynthesis (8). Moreover, in the latter experimental study, SFA



and MUFA did not affect differentiation. It is likely that such effects
are related to agonistic and antagonistic effects on transcription
factors that control cell fate specification and differentiation, in-
cluding sterol regulatory element-binding proteins, liver X recep-
tors, and peroxisome proliferator-activated receptors (8).

Finally, we found that the effect of induced hepatic differentia-
tion on the fatty acid profile of hiPSCs changes with ERK inhibi-
tor treatment. ERK signaling pathway participates in hepatocyte
differentiation and proliferation through the relay of hepatocyte
growth factor signaling toward cell cycle machinery and differenti-
ation pathways (15). Consistent with this finding, we observed that
ERK inhibitor treatment during induced differentiation markedly
reduced the production of functional hepatic markers. Thus, the
lack of marked changes in fatty acids during endodermal induc-
tion and hepatic lineage commitment state implies that differenti-
ation-inducing factors in the absence of functional differentiation
had no significant effect on cellular fatty acids. Future biochemical
and molecular studies of hepatic differentiation should focus on
the role of selected enzymatic reactions in the synthesis or modi-
fication of fatty acids.

Conclusion

In conclusion, our findings indicate that the pattern of cellular fatty
acids is dynamic and changes with the progress of hepatic differen-
tiation, which includes both transient fluctuations and linear trends.
Our result is of interest because hiPSCs derived from human dermal
fibroblasts are promising candidates for regenerative medicine and
drug discovery in addition to being applied to addressing the basis
of cellular fatty acid metabolism. This finding can aid efficient dif-
ferentiation of hiPSGs, particularly for hepatic regeneration.
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Oz / Abstract

AO Tip C Distal Radius Kiriklarinda Volar Plak ile
Osteosentez Uygulamasinin Klinik ve Radyolojik Sonuclar
Clinical and Radiologic Outcomes of Volar Plate Fixation in AO Type C Distal

Radius Fractures

Ahmet Senel' @, Yusuf Oztiirkmen?

Amag: Eriskinlerde AO (Arbeitsgemeinschaft fiir Osteosynthesefragen)
tip C distal radius kiriklarinin volar anatomik plak ile tedavisi ve so-
nuclarinin degerlendirilmesi amaglanmistir.

Yontemler: Hastane dosya ve radyoloji arsivinden Ocak 2015 ile
Nisan 2016 yillari arasinda AO tip C distal radius kirigi nedeniyle
opere edilen hastalar retrospektif olarak tarandi. Operasyon son-
rasi poliklinik kontrollerine gelen hastalarin dosyalarindan kol,
omuz ve el sorunlari anketi (DASH) ile skorlamasi alinarak klinik
sonuglar kaydedildi. Radyoloji arsivinden elde edilen gortintiler
ile 6lgtimler yapilip Stewart radyolojik skorlari tespit edildi. Gelisen
komplikasyonlar kaydedildi.

Bulgular: Calismaya 9 kadin ve 7 erkek olmak tizere 16 hasta dahil
edildi. Ortalama yas 52; ortalama takip streleri 11,9 ay olarak tes-
pit edildi. Ortalama DASH skoru 33,9 ve ortalama Stewart radyolojik
skoru 0,9 olarak 6l¢tldu. Tim hastalarda kaynama saglandi. Komp-
likasyonlar, 1 hastada yuzeyel enfeksiyon, 1 hastada eklem sertligi, 1
hastada karpal tiinel sendromu ve 2 hastada tendinitiydi.

Sonuglar: AO tip C distal radius kiriklarinda volar plak uygulamasi,
gerek fonksiyonel gerekse radyolojik acidan tatminkar sonuglar sag-
lamaktadir. Buna karsin gelisebilecek komplikasyonlar azimsanma-

, Yunus Emre Akman?

, Erhan Siikuir* @, Ethem Ayhan Unkar?

Introduction: To evaluate the clinical and radiological outcomes of
anatomic volar plate application in AO type C distal radius fractures.

Methods: Patients who were operated on between January 2015 and
April 2016 due to AO type C distal radius fracture were screened ret-
rospectively from the hospital file and radiology archive. Clinical out-
comes were determined by the disabilities of the arm, shoulder, and
hand (DASH) score from outpatient records. The Stewart radiological
scores were assessed with the measurements obtained from radiology
archives. The complications were noted.

Results: Overall, 16 patients (mean age, 52 years) were included in
the study. In total, 9 of the patients were female, and 7 of the patients
were male. The mean follow-up period was 11.9 months. The mean
DASH score was 33.9, and the mean Stewart radiological score was
0.9. The bone union was accomplished in all patients. One infection,
one joint stiffness, one carpal tunnel syndrome, and 2 tendinitis were
observed as complication.

Conclusion: Volar plate fixation in the AO type C distal radius fractu-
res provides satisfactory results in terms of either clinical or radiologi-
cal outcomes. Despite that, the complications regarding surgery and
the implants are not rare.

yacak kadar yiiksektir.

Keywords: Volar plate, distal radius, AO type C
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Giris

Distal radius kiriklari en sik karsilasilan kirik tiplerinden biri olup; pediatrik yas grubundaki kirik-
larin %25'ini, eriskinlerde gorilen kiriklarin ise %18’ini olusturmaktadir (1). Yasa gore incelendi-
ginde biomodal bir dagilimi gosterdigi goriilmiistiir (2). Ozellikle geng hastalarda yiiksek enerjili
travmalar ile olusurken, ileri yas hastalarda (>65 yas) eslik eden osteoporoz nedeniyle diisiik ener-
jili travmalarla karsimiza ¢ikmaktadir (3). Yuiksek enerjili travmalarla olusan distal radius kiriklari
erkeklerde kadinlara gore daha sik goriilmesine ragmen genel yasa gore diizeltilmis insidansi
kadinlarda erkeklere oranla 4-5 kat daha fazladir (4).

Pratik hayatta distal radius kiriklari icin sik kullanilan Arbeitsgemeinschaft fiir Osteosynthesefra-
gen (AO) siniflamasinda “C” alt grubu eklemi tamamen iceren pargali kiriklar igin tanimlanmistir
(5). Bu tip kiriklarda cerrahi disi tedavilerle uzun donemde yanlis kaynama, eklem uyumsuzliugu
ve osteoartrit gelisme riskinin cerrahi yontemlere gore daha sik oldugu bildirilmistir (6). Ginu-
mizde distal radius parcali kiriklar i¢in dorsal veya volar plaklama, external fiksasyon, kopri
plaklama, ve fragman spesifik fiksasyon gibi ¢esitli cerrahi tedaviler tanimlanmuistir (4). Biittn bu
yontemlerin birbirine Gstiinlikleri, avantaj ve dezavantajlar literattirde bircok ¢alismaya konu
olmustur (6-10).

Biz bu ¢alismada klinigimizde distal radius AO tip C kirik nedeniyle volar plaklama ile acik rediik-
siyon internal fiksasyon yapilan hastalarin klinik sonuglarini degerlendirmeyi amacladik.
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Yontemler

Klinigimizde Ocak 2015 ile Nisan 2016 yillari arasinda distal radi-
us eklem ici parcali kingi tanisiyla volar plaklama yapilan 16 hasta,
hastane dosya ve radyoloji arsivinden retrospektif taranarak tespit
edilip calismaya dahil edildi. Calismaya dahil edilme kriterimiz; has-
tanin 20 yasindan buyik olmasi, operasyon sonrasi poliklinik kont-
rollerine gelerek klinik fonksiyonlari degerlendirilmis, radyolojik
goruintilemeleri yapilmis, yazili ve so6zli onamlari mevcut olan, AO
siniflamasina gore tip C (eklemin tamamini ilgilendiren ¢ok parcali
kirik), agik olmayan ve noro vaskiiler hasarin eslik etmedigi kiriklar
olarak belirlendi (Resim 1). Calisma icin etik kurul izni alind.

Tum hastalara ayni cerrahi prosediir uygulanmistir. Genel anestezi
sonrasi opere edilecek kola hastanin sistolik kan basinci goz ontinde
bulundurularak uygun basingta pnémotik turnike sarildi. El dahil
turnike alanina kadar ust ekstremite %10’luk polivinilprolidon iyot
kompleksi ile temizlenip cerrahi olarak antisepsi saglandiktan sonra
hasta, ortu seti ile steril bir sekilde ortuldi. Cilt flexor carpiradialis
(FCR) tendonu tizerinden longitudinal olarak acildi. FCR tendonu ra-
dial tarafa ekarte edilip pronator quadratus kasi radial origo bolge-
sinden siyrilip ular tarafa deviye edildi. Kirik bolgesine ulasildi. Skopi
kontrolui altinda gegici k-telleri ile rediiksiyon saglandiktan sonra 2,7
mmlik anatomik distal radius kilitli volar plak (TST, istanbul, Tiirki-
ye), 3,5 mm kilitli vidalarla (TST, istanbul, Turkiye) kirk bolgesine
tespit edildi (Resim 2). Plak tespiti sonrasi k-telleri cikarildi. Pronator
quadratus kasl tekrar radial origosuna siitiire edildi. Turnike acilarak
kanama kontrolii saglandi. Cilt kapatildi. Hastalara pansuman son-
rasi kisa kol atelle ekstremite immobilizasyonu saglandi.

Hastalar ameliyat sonrasi 2. gtin insizyon yeri kontrol edilip pansu-
man yapilarak taburcu edildi. Hastalara taburculuk sonrasi 3 giin
stireyle profilaksi amach giinde 2 gr 1. kusak sefalosporin (sefa-
leksin) profilaksisi recete edildi. Evde parmak hareket egzersizleri
baslamasi onerildi.

Hastalarin ameliyat sonrasi kirik rediiksiyonu kontrolii ve sitirle-
rin alinmasi icin 12. giin, atel ¢ikarilmasi icin 21. Giin kontrolleri
yapildi. Atel c¢ikarilmasi sonrasi aktif eklem hareket egzersizleri
baslandi. Ardindan 1. ay, 3. ay ve 6. Ay kontrollerinde klinik de-
gerlendirmede fizik muayene ile kol, omuz ve el sorunlari anketi
(DASH) skorlari dokiimante edildi. Radyolojik degerlendirilmesi ise
nizami on-arka ve lateral el bilegi grafilerinden faydalanilarak Ste-
wart skorlamasi ile saglandi (Resim 3, 4).

istatistiksel Analiz

istatistiksel analiz icin Statistical Package for Socien Sciences
15.0 (SPSS Inc.; Chicago, IL, USA) programi kullanildi. Tanimlayi-
cl istatistikler; sayisal degiskenler icin ortalama, standart sapma,
minumum, maksimum olarak verildi. Bagimsiz iki grupta sayisal
degisken normal dagilim kosulu saglandigindan Student t testi ile
ordinal degisken Mann Whitney U testi ile karsilastirildi. Sayisal
degiskenler arasi iliskiler parametrik test kosulu saglandiginda Pa-
erson Korelasyon analizi ile, test kosullar saglanmadiginda Spe-
arman Korelasyon Analizi ile incelendi. Istatistiksel alfa anlamhhk
seviyesi p<0,05 olarak kabul edildi.

Bulgular
Calismaya dahil edilen hastalarin 9'u kadin, 7’si erkek; ortalama

yas 52 (dagilim 24-81) olarak tespit edildi. Sekiz hastada sag, se-
kiz hastada sol taraf opere edildi. Hastalar ortalama 11,8 (dagilim

Resim 1. a, b. Distal radius AO tip C kingin (a) on arka grafi, (b) lateral
grafi gortintisi

Resim 2. a, b. Volar plak uygulamasi sonrasi 3. ay (a) on arka, (b) lateral
grafi gorlintusu

Resim 3. Kirk dokuz yasinda erkek hastanin ameliyat sonrasi 6. ay klinik
gorinimi

6-21) ay takip edildi (Tablo 1). Etyolojinin hastalarin 3’tinde spor
yaralanmasi, birinde kiint yaralanma, diger 1 hastada arac disI tra-
fik kazasi ve 11 hastada ise basit diisme oldugu ogrenildi. Takip
stireleri sonunda ortalama DASH skoru 33,9 olarak olcildi. Takip-
ler sonunda tiim kiriklarin kaynadigi tespit edildi. Bir hastada in-



sizyon bolgesinde ylizeyel enfeksiyon (pansuman ve antibiyotik ile
kontrol sagland1), 1 hastada eklem sertligi, 1 hastada karpal ttinel
sendromu, 2 hastada ise tendinit gelistigi tespit edildi. Tendinit ve
eklem sertligi gelisen hastalar fizik tedavi klinigince rehabilitasyo-
na alindi. Karpal tiinel sendromu gelisen hastaya cerrahi miidahe-
le yapilarak gevsetme uygulandi.

Radyolojik degerlendirmelerde opere edilen tarafta cekilen on-
arka ve lateral grafiler esas alinip radial inklinasyon ve uzunluk,
sagital tilt, radio-ulnar varyans degerlendirildi. Ortalama radial
inklinasyon 16,2°, radial uzunluk 11,6 mm, sagital tilt 6,1°; radio-

Resim 4. Altmis bir yasinda bayan hastanin ameliyat sonrasi 6. ay klinik
gorinumi

Tablo 1. Hastalara ait bulgularin genel dagilimi

Yas Ort£SD (Min-Maks)

Cinsiyet n(%) Erkek
Kadin

Taraf n(%) Sol
Sag

Takip suresi (ay) Ort+SD (Min-Maks)

Radial inklinasyon Ort+SD (Min-Maks)

Radiak uzunluk Ort+SD (Min-Maks)

Palmar tilt Ort£SD (Min-Maks)

Ulnar varyans Ort=SD (Min-Maks)

DASH skor Ort+SD (Min-Maks)

Komplikasyon n(%)
Tendinit
KTS
Eklem sertligi

Yuizeyel enfeksiyon
Stewart Skor Ort.£SD (Min-Maks)
Stewart Skoru Sonucu n (%) iyi

Mikemmel

Senel ve ark. AO Tip C Kiriklarda Volar Plaklama

ulnar varyans 0,7 mm ve Stewart radyolojik degerlendirme skoru
0,9 olarak tespit edildi (11). Yine Stewart radyolojik degerlendirme
skoruna gore calismamizdaki 4 hastada (% 25) mikemmel, 12 has-
tada (%75) iyi sonug elde edilmistir

Tartisma

Glnumuzde beklenen yasam sirelerinin uzamasi, motorlu tasit
ve trafik yogunlugunun artmasi ve spor aktivitelerin yayginlas-
masi distal radius kiriklarinin gorilme sikligi da artmistir. Calis-
mamiza dahil olan hastalarda bayan popilasyonun erkeklerden
daha fazla oldugu ve kinga neden olan etyolojik faktorler goz
ontine alindiginda daha genc yaslarda yiiksek enerjili, ileri yas-
larda ise dusuk enerjili travmalarin neden oldugu gorulmustur.
Literattirde yapilan bircok bolgesel epidemiyolojik ve etyolojik
calismalarda bizim bulgularimizla uyumluluk gorilmektedir
(11-13).

Stabil ve instabil distal radius kiriklarinin tedavisinde algilama
hala yerini tutmaktadir. Ancak eklem i¢i parcalanma ve meta-
fizyel kemik kaybr olan kiriklarda al¢i uygulamasi eklem insta-
bilitesi acisindan onemli bir risk faktortdur (14). Volar plaklar
ile distal radius kiriklarinin tedavisi son 10 yilda giderek daha
poptiler hale gelmistir. Bu yontemle erken eklem hareketlerinin
kazanilmasi, mobilizasyona hizlica baslanmasi ve biyomekanik
olarak stabil fiksasyon elde edilmesi gibi avantajlar saglanmistir
(15-16). Sharma ve ark. (6), distal radius AO tip B ve C kiriklarda
cerrahi disi tedavilerle volar plak uygulamalarini kiyaslamislar-
dir. Ozelikle fonksiyonel skorlarin volar plak ile tedavi edilenler-
de daha iyi oldugunu bildirmislerdir. Caismamizdaki hastalarda
elde edilen fonksiyonel sonuglar (DASH skoru) da literatiirt des-
teklemektedir.

52,1+16,5/24-81
7 (43,8)
56,3)
50,0)
8 (50,0)
11,8+5,1/4-21
16,2+3,2/13-24
11,642,1/7,4-14,9
6,1%4,1/0-13
0,71+1,53/-1,8-3
33,947,1/20,7-44,8
5(31,3)
2(12,5)
1(6,3)
1(6,3)

1(6,3)
0,94+0,77 / 0-3
12 (75,0)

4 (25,0)

9(
8 (

Ort: ortalama; SD: standart deviasyon; Min: minimum; Maks: maksimum; KTS: karpal tiinel sendromu
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Tablo 2. DASH ve Stewart skoru ile hasta yasi arasinda
istatistiksel anlam saptanmadi

Yas
R p
DASH skor 0,454 0,077
Stewart Skor 0,024 0,930
Tablo 3. DASH ve Stewart skoru ile cinsiyet arasinda
istatistiksel anlam saptanmadi
Cinsiyet
Erkek Kadin

Ort.=SD Ort.=SD p
DASH skor 32,916,8 34,7177 0,624
Stewart Skor 1,00+1,00 0,8910,60 0,951

Ort: ortalama; SD: standart deviasyon

Tablo 4. Stewart skoru ile DASH skoru arasinda korelasyon
saptanmadi.

DASH skoru
rho p

Stewart skoru 0,259 0,332
Bircok calismada radyolojik sonuclarin fonksiyonel sonuglarla ko-
relasyonunun olmadigi bildirilmistir (9, 17, 18). Buna karsin volar
plak uygulamalarinda radyolojik bulgularin daha iyi oldugu tespit
edilmistir (19). Letsch ve ark. (20), 122 hasta ile yaptiklari calisma-
da cerrahi tedavi goren hastalarda Stewart skorlamasi ile yapilan
degerlendirmede %90 oraninda mikemmel-iyi sonuglar elde ettik-
lerini belirtmislerdir. Bizim calismamizda post operatif donemde
elde ettigimiz radyolojik ol¢timlerin kabul edilebilir degerlerde
oldugu, klinik bulgularla radyolojik bulgularin korelasyon goster-
medigi (Tablo 2-4) ve Stewart skorlamasinin literatiirii destekledigi
gorulmastr.

Her ne kadar son zamanlarda distal radius kiriklari icin volar plak
kullanimi popiilarite kazanmis olsa da literatiirde %27’ye varan
yiksek komplikasyon oranlari bildirilmistir. Bu komplikasyonlar;
kaynamama, karpal tiinel sendromu, tendinit ve tendon riipti-
rii, enfeksiyon, parmak sertligi, el bilegi ve dirsek agrisi, implanta
bagli sorunlar olarak sayilabilir (19, 21, 22). Calismamizda tespit
ettigimiz komplikasyon oraninin literattirde bildirilenlerden daha
ylksek olmasinin (%31) calismaya dahil edilen vaka sayisinin az
olmasindan kaynaklandigini diisinmekteyiz.

Bu calismanin zayif yonu hasta sayisinin azhgidir, Daha genis vaka
serileri ile literattir desteklenmelidir.

Sonug

Eklemi ilgilendiren AO tip C distal radius kiriklarinin cerrahi disi
tedavileri eklem instabilitesi icin risk olusturmaktadir. Bu neden-
le cerrahi tedavi secenekleri ve ozellikle volar plak uygulamalari
glin gectikce tercih sebebi olmaktadir. Volar plak ile yapilan tedavi
sonuclart hem klinik hem de radyolojik agidan yiiz gildurticudir.

Bununla birlikte gerek kirtk anatomisine gerekse cerrahi tedaviye
bagli gelisebilecek komplikasyonlar agisindan dikkatli olunmalidir.
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Oz / Abstract
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Femur Basi Epifiz Kaymasi Nedeniyle In-situ Pinleme ile
Tedavi Edilen Hastalarin Uzun Dénem Sonuclari

Long-term Results of in Situ Pinning Treatment of Femoral Head Slippage Patients
Kayahan Karaytug', Gokhan Polat?, Turgut Akgul?, Ali Asma®, Cengiz Sen?, Mehmet Asik?

Amag: Femur basi epifiz kaymasi(FBEK), femur basinin posterior ve
inferiora yer degistirmesi sonucunda ortaya ¢ikan bir hastaliktir. Ado-
lesan ¢agda en sik karsilasilan kalca patolojisidir. FBEK yiik verebilme
durumuna gore stabil ve instabil FBEK olarak ayrilmaktadir. Stabil FBEK
tedavisinde yaygin sekilde kabul géren yontem in situ pinleme’dir. ins-
tabil FBEK de ise minimal rediiksiyon ve in situ pinleme onerilen te-
davi yontemidir. in situ pinleme erken dénemde agrinin giderilmesi ve
kaymanin ilerlemesini engellemede etkili bir yontemdir. Diger yandan
fizisin anatomik olmayan rediiksiyonu nedeni ile orta ve uzun donemde
osteoartit gelisimi beklenen bir durumdur. Bizim bu rapordaki amaci-
miz 3. basamak bir travma merkezinde in situ fiksasyon ile tedavi edil-
mis FBEK hastalarinin uzun donem fonksiyonel sonuglarini bildirmektir.

Yontemler: Bu calisma 3.basamak bir travma merkezinde retrospek-
tif bilgi toplama ve prospektif degerlendirme ve gozleme dayali ta-
nimlayici arastirma olarak tasarlanmistir. FBEK tanisi ile kapali olarak
insitu pinleme ile opere edilmis hastalar zamanlama agisindan akut,
subakut ve kronik,kayma siddeti agisindan Southwick siniflamasina
gore hafif,orta,siddetli ve yiik verip verememe acisindan stabil/ ins-
tabil olarak retrospektif degerlendirilmistir. Postoperatif klinik ve
fonksiyonel sonugclari degerlendirmek amaciyla hasta memnuniyet
anketleri (SF-12, WOMAC, HHS, HOS) kullanilmistir.

Bulgular: Calismaya 33 hasta dahil edilmis olup, bu 33 hastanin 38
kalcasi (28 hasta unilateral, 5 hasta bilateral) cerrahi tedavi yapilmis-
tir. 11 hastanin (%33,3) hic sikayeti yoktu.11 hastada(%33,3) ise ana
sikayet topallama olarak tespit edildi. 7 hastanin(%21,2) temel sikaye-
ti hareket kisitliig ve 4 hastanin(%12,1) temel yakinmasi agri olarak
tespit edildi.Hastalarin ilk cerrahi tedavilerinden sonra fonksiyonel
sonuclarinin ortalama degerleri HHS 82,6; HOS 87,2; WOMAC 82,8;
SF-12 PCS 43,8; SF-12 MCS 48,2 olarak bulundu.

Sonug: Bu calismada in situ pinleme yontemi ile erken donemde
tatmin edici sonuglar saglanirken uzun donemde osteoartit ve diger
morbid komplikasyonlari engellemede yeterli olmadigi ve sekonder
cerrahilere ihtiya¢ duyuldugu sonucuna ulasiimistir.

Anahtar Kelimeler: SCFE, adolesan, in situ pinleme, osteoatrit, sekonder cerrahi
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Introduction: Slipped capital femoral epiphysis (SCFE) is a disease
that occurs as a result of the posterior and inferior displacement of
the femur head. SCFE is the most common hip pathology in adoles-
cence. It is classified as stable and unstable SCFE according to the
loadability of the affected leg. The widely accepted method for stable
SCFE treatment is in situ pinning. In situ pinning is an effective met-
hod for relieving pain in the early period and preventing the prog-
ression of slippage. On the other hand, because of the non-anatomic
reduction of physis, it is expected in middle and long-term osteo-
arthritis. Our aim in this study is to report the long-term functional
outcomes of patients with SCFE who were treated with in situ fixation
at a trauma center.

Methods: This study was designed as a retrospective collection of
data at a tertiary trauma center, and descriptive research based on
prospective assessment and observation. Patients who were treated
with closed-loop in situ pinning were evaluated retrospectively for
acute, subacute, and chronic slip intensity according to the Southwick
classification as mild, moderate, severe, and load-failing. Patient sa-
tisfaction surveys (SF-12, WOMAC, HHS, and HOS) were used to evalu-
ate postoperative clinical and functional outcomes.

Results: Overall, 33 patients were included in the study, and 38 hips
(28 unilateral, 5 bilateral) were treated surgically. In total, 11 patients
(33.3%) had no complaint. In 11 patients (33.3%), the main complaint
was limping. The main complaint of 7 patients (21.2%) was restric-
ted movement, and 4 patients (12.1%) were found to have underlying
pain. The mean functional results of the patients after the first sur-
gical treatment were HHS, 82.6; HOS, 87.2; WOMAC, 82.8; SF-12 PCS,
43.8. The SF-12 MCS was found to be 48.2.

Conclusion: In this study, satisfactory results were obtained early in
the in situ pinning method, and it was not enough to prevent osteo-
arthritis but other morbid complications in the long term.

Keywords: SCFE, adolescence, in situ pinning, osteoarthritis, secondary
surgery

Adolesan cagda en sik karsilasilan kalca sorunu FBEK dir. FBEK genellikle 10-16 yas arasi erkekler-
de daha fazla gozlenmektedir (1, 2). Etiyoloji tam olarak aydinlatilamamis olsa da obezite, erkek
cinsiyet ve endokrin anomaliler risk faktor olarak kabul edilmektedir (3).

FBEK Patoanatomisinde kayan femur basinin, femur boynuna gore posterior ve inferiora yer de-
gistirmesi soz konusudur. Femur basinin bu yerlesimi nedeni ile femur proksimalinde varus, dis
rotasyon ve ekstansiyon deformiteleri gozlenir (4).

GUnumizde FBEK'nin siniflandiriimasinda bircok sistem kullaniimakla birlikte giincel olarak en
cok tercih edilen siniflama sistemi fizin stabilite durumuna dayanmaktadir. Bu siniflamaya gore
yaralanan ekstremite tizerine yik verilebiliyorsa stabil FBEK, yuik verilemiyorsa instabil FBEK ola-



Stabil FBEK tedavisinde, in-situ fiksasyon yontemi yaygin bir se-
kilde uygulanmakta iken, instabil FBEK tedavisinde nazik bir re-
diiksiyon ve internal tespit yoluna gidilmektedir (6). Tedavi sonrasi
kaymanin engellenmesi saglanabilir fakat femur basi anatomik
olarak olmasi gereken noktadan farkli bir lokalizasyonda bulu-
nabilmektedir. Fizisin bu malpozisyonu, hastanin remodelasyon
aktivitesi ile birlikte zamanla klinik olarak anlamli olmayan i¢ ro-
tasyon kaybina veya femur basinin asetabulum icinde sikismasi ve
erken osteoartrit gelismesine yolacabilir (4, 7).

Postoperatif femur basi malpozisyonu ve kalca disfonksiyonunu
engellemek amaciyla bazi yazarlar primer olarak osteotomi yapil-
masini énerilmistir (8, 9). Bunun yaninda acik rediiksiyon ve inter-
nal fiksasyon oneren yazarlar da olmustur fakat bu raporlar daha
cok kisa donem sonuglarindan olusmaktadir (10-12).

Bizim bu rapordaki amacimiz klinigimizde in-situ pinleme ile
tedavi edilmis FBEK hastalarinin uzun donem fonksiyonel sonug-
larini bildirmektir. Ortalama 7 yillik takip siiresi sonunda in-situ
pinleme yonteminin, hastanin sikayetlerin azalmasinda etkili ve
erken donem sonuclari agisindan basaril bir yontem oldugu goz-
lenmistir. Orta-uzun donem takiplerinde ise fonksiyonel sonuglari
iyi olmayan ve yiiksek oranda sekonder cerrahi tedaviye ihtiyag
duyulan bir yontem oldugu sonucuna ulasiimistir.

Yontemler

Bu calisma 3.basamak bir merkezde retrospektif bilgi toplama
ve prospektif degerlendirme ve gozleme dayali tanimlayici aras-
tirma olarak tasarlanmistir. Ocak 1996 ve Aralik 2009 tarihleri
arasinda FBEK tanisi ile kapali olarak in-situ pinleme ile opere
edilmis hastalar bu ¢alismaya dahil edilmistir. Bilgilendirilmis
hasta onami formu imzalatilmak sureti ile calismaya dahil edilen
tiim hasta ve hasta sahiplerinin onayi alinmistir. Calisma Helsinki
Deklarasyonu'na uygun olarak yapilmistir. insitu pinleme icin 1,2
ya da 3 adet yarim yivli kantle vidalar kullanilmistir. Hastalarin
basvuru anindaki zamanlama agisindan akut, subakut ve kronik;
kayma siddetini belirlemek icin Southwick in (hafif <%33;orta
%33-50;siddetli >%50) siniflamasi ile klinik olarak hastanin bas-
vuru aninda etkilenen kalca tarafina yiik verip verememe STABLE/
UNSTABLE agisindan hasta dosyalari retrospektif olarak tarandi.

Karaytug ve ark. FBEK in-situ Pinleme Sonuclar

Hastalarin ameliyat sonrasi takip bilgileri fonksiyonel durum, se-
konder cerrahi ihtiyaci ve komplikasyonlar retrospektif olarak sor-
gulandi. ikincil cerrahi uygulanan hastalarin takip siireleri ikinci
ameliyatin yapildigi tarihte sonlandirildi ve ilk tedaviden sonra
elde edilen bilgiler ile degerlendirildi. Postoperatif klinik ve fonk-
siyonel sonuglari degerlendirmek amaciyla hasta memnuniyet an-
ketleri (SF-12, WOMAC, HHS, HOS) kullanildi.

Bulgular

Calismaya 33 hasta dahil edilmis olup, bu 33 hastanin 38 kalcasi
(28 hasta unilateral, 5 hasta bilateral) cerrahiye gitmistir. Hastala-
rin basvuru esnasinda ortalama yas 12,3 (10-14) olarak tespit edil-
di. Ortalama takip siiresi 83,9 ay(18-216) olarak hesaplandi.

Hastalarin basvuru zamanlamasina gore 9 kalca (%23,7) akut,
14 kalga (%36,8) subakut ve 15 kalca (%39,4) kronik FBEK olarak
degerlendirildi. Hastanin klinik basvuru sikayetine gore 24 kalca
(%63,1) hafif kayma, 11 kalca (%28,9) orta dereceli kayma ve 3 kal-
ca (%7,9) ileri derece kayma olarak degerlendirildi.

28 kalcada (%73,6) tek kaniile vida ile (Resim 1), 9 kalcada (%23,7)
2 kandle vida ile ve 1 kalgada (%2,7) 3 adet kaniile vida ile in situ
pinleme yapildi.

Son kontrolde ve sekonder cerrahi dncesi ana sikayetleri deger-
lendirildiginde 11 hastanin (%33,3) hic sikayeti yoktu.11 hasta-
da(%33,3) ise ana sikayet topallama olarak tespit edildi. 7 hasta-
nin(%21,2) temel sikayeti hareket kisithhgr ve 4 hastanin(%12,1)
temel yakinmasi agr olarak tespit edildi (Sekil 1). Takip siresi
icinde ciddi agri sikayeti ve hareket kisithhgi olan 11 hastaya (%33)
ikincil cerrahi 6nerildi, bu hastalarin 8'i cerrahiyi kabul etti. 8 has-
tanin 3’0 artroskopik femoroplasti (Resim 2), 2'si subtrokanterik
valgizasyon-ekstansiyon ostetomisi,1’i intraartikiiler osteotomi ve
2’si ise bilateral kalca glivenli dislokasyon ve femoroplasti yontem-
leri ile tedavi edildi.

Patient reported outcome measure’ a gore hastalarin ilk cerrahi
tedavilerinden sonra fonksiyonel sonuglarinin ortalama degerleri
HHS 82,6; HOS 87,2; WOMAC 82,8; SF-12 PCS 43,8; SF-12 M(S 48,2
olarak bulundu.

Resim 1. a, h. Tek kantile vida ile in sutu pinleme yapilmis olan 11 yasinda erkek hastanin preoperatif (a) ve postoperatif (b) grafileri
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Resim 2. a-d. Hareket kisitliligi nedeni ile artroskopik femoroplasti yapilan bir hastanin intraperatif (a, b) ve postoperatif 1. yildaki klinik goriintiileri(c, d)

Sekil 1. Hastalarda saptanan sikayetler ve dagilim oranlari

Tartisma

FBEK, adolesan kalca sorunlarindan en sik karsilasilani olup genel-
de 10-16 yas aralig ve erkek cinsiyet baskin olarak karsimiza ¢ik-
maktadir (1, 2). Etiyolojisi net olmamakla birlikte obezite, endokrin
anomaliler ve erkek cinsiyet en belirgin risk faktorleri olarak tespit
edilmistir (3). USA'da artan obezite ile paralellik gosteren FBEK insi-
dansi, obezitenin risk faktori oldugunu belirgin kilmistir (13).

Hastaligin patoanatomisine bakildiginda femur basi epifizinin fe-
mur metafizine gore posterior ve inferior a deplase oldugu goru-
liir. Bu durum proksimal femurda ekstansiyon, varus ve eksternal
rotasyon deformitesi gelismine neden olur (4).

FBEK tedavisinde yaygin olarak kabul edilen gorus skopi esliginde
fizisin Avaskiler nekroz riskini goz oniinde bulundurarak yapilacak
nazik rediksiyonu ve in-situ pinlenmesidir (6). FBEK in-situ pin-
lenmesi ile alakali uzun takip siresi olan yayinlar sinirlidir ve var
olan bu uzun dénem yayinlar daha eski tedavi yontemlerine (ta-



kip, alci,primer osteotomi, kapali rediiksiyon ve pinleme gibi) ait
sonuglari ortaya koymaktadir (3, 4, 6).

Giincel uygulamada in situ pinleme ile FBE nin daha fazla kayma-
sinin online gecilmis olunsa da epifizin anatomik olmayan pozisyo-
nundan dolayi kalca ekleminde onemli problemlerle karsilasilabilir.
Remodelasyon aktivitesiyardimiyla bu non anatomik pozisyonun
sonuglari klinik olarak ¢ok anlamli olmayabilir fakat bazen yetersiz
remodelasyon kapasitesinedeni ile femur basi asetabulum iginde
sikismaya yol acarak erken osteoartrit gelisimi agisindan risk olus-
turmaktadir (4, 7). Bu nedenle FBEK sonrasi femur deformitesi ge-
lisimini engellemek, kalca fonksiyon kisithhigini 6nlemek amaciyla
primer tedavi yontemi olarak osteotomiler tarif edilmistir (8,9). Son
donemde ise bazi yazarlar tarafindan stabil ve unstabil FBEK ilk te-
davi sekli olarak onerilen acik rediiksiyon ve internal fiksasyonun
yiiz guldiren kisa donem sonuglarini bildirilmistir (10).

Goodman ve ark. (14) FBEK sonrasi remodelasyon yetmezligine
bagli gelisen post-slip morfoloji (pistol grip ve femur basi tilt defor-
mitesi) ile erken osteoartrit gelisimi arasindaki giiclu iliskiyi ortaya
koymustur. Antero-superior femoroasetabuler sikisma (FAI) mor-
folojisine karsilik gelen asetabulum anterior diizlesmesi, anterior
epifiz-metafiz bolgesinde kistik dejenerasyon ve global osteoartrit
gidisi tarif etmistir (14, 15). Ayrica sadece orta-siddetli evre degil
hafif FBEK’da da erken osteoartrit degisiklikleri kikirdak ve labral
patolojiler ortaya cikabilecegini belirtmislerdir (16). Literatiirde in-
situ pinleme ile ilgili uzun takip stresi olan yayinlar kisitl olmakla
birlikte bu calismalarin bir kisminda hafif FBEK vakalarinda pinle-
me ile ilgili mikemmel sonuglar bildirilmistir (17).

Diger yandan ise bircok calismada kayma siddetinden bagimsiz
olarak FBEK sonrasi erken osteoartrit gelisiminin kaginilmaz oldu-
gu belirtilmistir (18, 19).

Castenada ve ark. (20) yaptigi retrospektif calismada ortalama 22,3
yillik takip stresi sonunda tim hastalarda kayma derecesinden
bagimsiz sekilde radyolojik olarak osteoartrit gelisiminden bah-
setmislerdir. Larson ve ark. (12) retrospektif olarak yaptiklari uzun
donem fonksiyonel ve radyolojik calismada siddetli kayma olan
hastalarda daha kot klinik sonuglar elde edildigini, bunun yani
sira hafif FBEK hastalarinin da zamanla semptomatik hale geldigi-
ne isaret etmislerdir.

De Poorter ve ark. (21) yaptig retrospektif cok merkezli ¢calisma
sonucunda ise hafif orta kayma sonrasi in-situ pinlemenin kisa ve
uzun vadeli sonuclarinin iyi oldugu ancak siddetli kayma sonrasi
klinik sonuglarinin koti oldugu ve bu nedenle ileri derece kayma-
larda acik rediiksiyon internal fiksasyon dusunilmesi gerektigini
belirmislerdir. Ortalama 18 yil takip ettikleri grupta hafif ve orta
dereceli kayma hastalarinda in-situ pinleme ile iyi sonuglar elde
edildigini, bu nedenle acik prosediirlere gerek olmadigi ¢ikarimin-
da bulunmuslardir.

Larson ve ark. (12) isaret ettigi onemli bir ¢cikarim da ytiksek oran-
da sekonder rekonstriiktif cerrahi girisim geregi duyulmasi ve hafif
orta dereceli kaymalarda agrinin persiste etmesidir. ilk 10 yillik ta-
kipte hastalarin 1/3 tinde rezidiel agridan yakinirken %10 hastada
sekonder rekonstriiktif cerrahi girisime ihtiya¢ duymustur. Yirmi
yilin sonunda osteoartrit nedeni ile total kalca artroplastisi yapilan
hasta orani ise %5 olarak tespit edilmistir. Bizim hasta grubumuz-
da sekonder rekonstriiktif cerrahi girisim geregi orani %33 olarak

Karaytug ve ark. FBEK in-situ Pinleme Sonuclar

tespit edilmis bu hastalardan total kalca artroplastisi yapilan hasta
olmamistir,

Iyilesmis FBEK sonrasi FAl bulgulari ve semptomlari olan hastalara
sekonder rekonstriiktif cerrahi girisimleri olarak artroskopik oste-
okondroplasti, glivenli kalca dislokasyonu (SHD), intertrokanterik
osteotomiler gibi yontemler uygulanmistir (22).

Literattirde kayma agisi <15° olan hafif kaymalar icin artroskopik
olarak femur boyun osteokondroplasti onerilmis, metafizyel hor-
glictin tam olarak uzaklastirlamadigi durumlarda ve kayma agisi-
nin 15°-30° durumlarda sinirli anterior yaklasimla osteokondrop-
lasty yapilabilecegi belirtilmistir (23).

SHD ileri kayma derecelerinde artroskopi ve limited anterior yaklasi-
ma gore daha fazla metafizyel hump a ulasim imkani saglar. Ayrica
SHD ile labral ve asetabuler kikirdak patolojileri ortaya koyma kolay-
lg1 vardir. Sink ve ark. (18) FBEK sonrasi labral ve asetabuler kikirdak
hasarinin cok yiiksek oranlarda goriilebilecegine isaret etmistir. Bu
nedenle 15-30 derece kayma saptanan, asetabuler kikirdak ve lab-
rum patolojisi olan hastalarda SHD yonteminin daha uygun oldugu-
nu ve avaskiiler nekroz riskinin de goz oniinde bulundurularak tec-
ribeli ekipler tarafindan yapilmasi gerektigini belirtilmislerdir (18).

FBEK sonrasi in-situ pinleme, akut donemde agri sikayetini gider-
mek ve kayma derecesinin artmasini engelemek amaci ile cok yay-
gin sekilde kullanilmistir. Hafif kayma derecesi saptanan hastalar-
da da pinleme sonrasi uzun donemde radyolojik olarak osteoartrit
gelisimi gosterilmistir (12). Hafif- orta kaymasi olan hastalarda kisa
donemde klinige yansimasi pek anlamli olmamakla birlikte sid-
detli kaymasi olan hastalarda klinik ve radyolojik olarak osteoartrit
gelisimi beklenmektedir.

Uzun takip donemi sonuglarina gore in situ pinleme yapilan hasta-
larda rezidiel agr (%12-33) ,topallama olmasi ve 10 yil icinde yeni
cerrahi rekonstriiksiyonlara (%10-33) ihtiya¢ duyulmasi bu tedavi
yonteminin olumsuz yanlarini olusturmaktadir.
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Oz / Abstract

Orijinal Arastirma/Original Investigation [Elfel#[E]

Uriner Inkontinans Tedavisinde Uygulanan Transobturator
Tape Operasyonunun Cinsel Fonksiyon Uzerine Etkisi
Evaluation of the Effect of Transobturator Tape Operation Used in Urinary

Incontinence Therapy on Sexual Function

, Ahmet Birtan Boran'

Serpil Polat' @, Derya Sivri Aydin? @, Zeynep Soyman’

Amag: Stres driner inkontinansi olup tek basina Transobturator Tape
(TOT) operasyonu planlanan hastalarda operasyon oncesi ve sonrasi
donemde operasyonunun cinsel fonksiyona etkisini arastirmak.

Yontemler: Calisma prospektif olarak planlandi, 1 Ocak 2010 ve 1
Ocak 2015 tarihleri arasinda istanbul Egitim Arastirma Hastanesi, Ka-
din Hastaliklari ve Dogum Klinigi ve Uroloji Klinigine idrar kagirma
sikayeti ile basvuran, stres/mikst driner inkontinans saptanan ve sa-
dece TOT operasyonu planlanan 33 hasta ¢alismaya alindi. Hastalara
operasyon oncesi ve operasyon sonrasinda cinsel aktif olduktan en
az 1 ay sonra Female Sexual Function Index (FSFI) skorlamasi yapildi.

Bulgular: Hastalarin yas ortalamasi 48,9+6 yil idi. Hastalarda operas-
yon oncesi ve sonrasi cinsel islev bozuklugu orani %42,4 (n=14) olarak
bulundu. Stress triner inkontinansi olan ve TOT operasyonu yapilan
hastalarin toplam FSFI skoru ile istek, uyarilma, orgazm, cinsel basari
ve agri skorlarinda istatistiksel olarak anlamli bir fark olmadigi sa-
dece lubrikasyon alt 6lceginde istatistiksel olarak anlamli bir azalma
oldugu saptandi.

Sonug: TOT operasyonu sonrasi kadinlarda lubrikasyon azalmasi di-
sinda istatistiksel olarak anlamli bir cinsel fonksiyon bozuklugu sap-
tanmadi.

Anahtar Kelimeler: Cinsel fonksiyon, transobturator tape, inkonti-

Introduction: To investigate the effect of surgery on sexual function
in the preoperative and postoperative period in patients with stress
urinary incontinence, who are planned for the transobturator tape
(TOT) operation alone.

Methods: The study was prospectively planned. Overall, 33 patients
with urinary incontinence, who were diagnosed with stress/mixt
urinary incontinence and planned to undergo TOT operation at the
Istanbul Education Research Hospital Obstetrics and Gynecology De-
partment and Urology Clinic between January 1, 2010 and January 1,
2015, were enrolled in the study. FSFI scoring was performed before
the operation and at least 1 month after the first sexual activity follo-
wing the operation.

Results: The mean age of the patients was 48.9+6 years. The incidence
of sexual dysfunction before and after the operation was 42.4% (n=14).
There was no statistically significant difference in the total FSFI score,
desire, arousal, orgasm, sexual success, and pain scores between the
preoperative and postoperative periods in patients. A statistically signi-
ficant decrease was found only in the lubrication subscale.

Conclusion: No statistically significant sexual dysfunction was found
in women after the TOT operation except for decreased lubrication.

Keywords: Sexual function, transobturator tape, incontinence

nans

Giris

Uriner inkontinans, sosyal ya da hiljenik problem haline gelen istem disi idrar kagirma olarak
tanimlanmaktadir (1). Sorunun siklig yas ile artmakta birlikte yaslanmanin bir parcasi olarak
kabul edilebilecek 6nemsiz, tedavisi gereksiz veya tedavinin mimkiin olmadigi bir durum olarak
degerlendirilebilmektedir. Ancak aslinda ciddi sosyal, hijyenik, emosyonel ve cinsel sorunlara yol
acabildigi bilinen bir saglik problemidir (2, 3).

Stress iiriner inkontinans (SUI) dksiirme, hapsirma veya fiziksel egzersiz sirasinda idrar kagirma
olarak tanimlanir. Prevalansi diinya capindaki kadinlarda %25, Avrupa tilkelerinde %35 olarak
bildirilmistir (1, 4). SUI tedavisinde pelvik taban ekzersizleri, davranis terapisi, biofeedback ve
elektrik stimiilasyonu gibi tedavilerin yaninda yanit alinamayan olgularda cerrahi tedavi uygu-
lanir. SUI tedavisi icin bircok cerrahi prosediir tanimlanmustir. Transobturator Tape (TOT) teknigi
Delorme tarafindan gelistirilmis subiiretral sling operasyonu olup (5), giiniimiizde SUI'nin cerrahi
tedavisinde standart cerrahi tedavi olarak kullanilmaktadir.
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Stress triner inkontinans ya da driner system disfonksiyonu olan kadinlarin %50 kadarinda
seksuel disfonksiyon goriilmektedir (6). Pelvik taban yetersizliginin dizeltilmesi ile cinsel fonk-
siyonlar diizelse de cerrahi ve operasyon materyalleri bazi hastalarda cinsel fonksiyon bozuk-
luguna sebep olabilir. Cinsel fonksiyonun tedavi oncesinde degerlendirilmesi gerekmektedir
(7). Female Sexual Function Index (FSFI), bu amacla kullanilan, son 4 haftadaki, uyariima,
cinsel istek, orgazm, lubrikasyon, cinsel doyum ve agriyi sorgulayan ve 19 sorudan olusan
bir formdur (8). Bu ¢alismada FSFI kullanarak stres triner inkontinansi olup tek basina TOT
operasyonu planlanan hastalarda operasyon oncesi ve sonrasi donemde operasyonunun cinsel
fonksiyona etkisini arastirmayr amacladik.
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Yontemler

Calisma prospektif olarak planlandi, 1 Ocak 2010 ve 1 Ocak 2015
tarihleri arasinda istanbul Egitim ve Arastirma Hastanesi Kadin
Hastaliklari ve Dogum Klinigi ve Uroloji Klinigine idrar kagirma
sikayeti ile basvuran veya baska nedenlerle basvurup sorgulama
ve muayene sonrasinda stres/mix inkontinans tesbit edilen, cinsel
olarak aktif 151 hasta mevcut idi, ancak TOT operasyonuna ila-
veten prolapsus operasyonu eklenen, peroperatif ve postoperatif
komplikasyon gelisen 118 hasta calismaya dahil edilmedi. Jineko-
lojik muayenesinde ayakta ya da jinekolojik pozisyonda oksiirmek
ya da tkinmakla driner inkontinans saptanan ya da trodinamik
olarak stres ya da mixt tip triner inkontinansi bulunan ve sadece
TOT operasyonu planlanan 33 hasta calismaya alindi. Calismaya
alinan hastalardan aydinlatiimis onam alindi. Hastalara operasyon
oncesi ve operasyon sonrasinda cinsel aktif olduktan en az 1 ay
sonra FSFI skorlamasi yapildi.

Hastalarin yas, boy, kilo, sigara kullanimi, menopoz durumu, me-
nopoz siiresi, dogum sayisi, dogum sekli (vaginal dogum, sezar-
yen), iri fetus oyksu, aylik ortalama gelirleri, egitim durumlari ve
cinsel iliski sirasinda idrar kagirma olup olmadigi sorgulandi. Aylik
ortalama gelirleri 500-1.000 TL, 100-1.500 TL ve 1.500 TL olarak,
egitim durumlan hi¢ egitimi olmayan, ilkokul, ortaokul, lise ve
Universite olarak gruplara ayrildi.

Cinsel islevlerinin sorgulanmasina yonelik 19 sorudan olusan FSFI
formu operasyon oncesi ve sonrasi donemde (cinsel aktif olduktan
en az 1 ay sonra) doldurtuldu. indeksin iceriginde; uyarilma, istek,
kayganlasma (yaglanma, 1slanma), doyum, orgazm ve agri olarak
6 alt boltim bulunmaktadir. Her bir bolim sifirdan 5’e kadar pu-
anlanmaktadir. Birinci ve 2. sorularda cinsel istek veya ilgi sikhgi ve
seviyesi (puan: 1-5); 3-6. sorularda uyarilma sikhgi, seviyesi, emin
olma durumu ve doyumu (puan: 0-5); 7-10. sorularda lubrikasyon
(kayganlasma) sikhgi, zorlugu, cinsel iliskide koruyabilme sikligi ve
zorlugu (puan: 0-5); 11-13. sorularda orgazm siklig1, zorlugu ve do-
yumu (puan: 0-5); 14-16. sorularda doyum, esiyle yakinlk orani,
cinsel iliskide ve tim cinsel yasaminda doyum seviyesi (puan: 0-1
ile 5); 17-19. sorularda agri veya rahatsizlik, vajinaya giris sirasinda
agri, vajinaya girisi takiben ve giriste ve takiben agri seviyesi (puan:
0-5) degerlendirilmektedir. Olgekten en yiiksek 95 en diisiik 4 puan
alinamaktadir. Hesaplama alt boltimlerin ve tim o6lcegin puanla-
masini saptamak icin diizenlenmis ve istek icin 0.6, uyariima ve
kayganlasma icin 0.3, orgazm, doyum ve agri icin 0.4 katsayisi be-
lirlenmistir. Alt boltiimlerin ortalamalari katsayilarla carpilip alina-
bilecek en yliksek puan 36, en diisiik puan 2 olarak hesaplanmistir
(9). Calismaya dahil edilecek 6rneklem biyukligi El-Enen ve ark.
(10) calismasina gore hesaplandi. Total FSFI farki esas alindigin-
da %80 power ve 0.05 o hata ile minimum sample size 6 olarak
saptandi. Calismaya baslamadan once etik kurul onayi alinmistir.

istatistiksel Analiz

Statistical Package for Social Sciences 15.0 for Windows (SPSS Inc.;
Chicago, IL, USA) programi kullanilarak yapilan tanimlayici istatis-
tikler; kategorik degiskenler icin sayi ve yiizde, sayisal degiskenler
icin ortalamazstandart sapma minimum-maksimum olarak veril-
di. Sayisal degiskenler bagimsiz iki grup arasi karsilastirmalar nor-
mal dagilim kosullari saglandi ise Student-t Test, ikiden ¢ok grup
karsilastirmalari One Way Anova testi ile normal dagilim kosulu
saglanmadiginda bagimsiz iki grup karsilastirmalari Mann Whit-

ney U testi ile, ikiden cok grup karsilastirmalari Kruskal Wallis test
ile yapildi. Alt grup analizleri parametrik test kosulu saglandigin-
dan Tukey testi ile yapildi. Bagimli grup karsilastirmalari degis-
kenlerin farklari normal dagilim kosulunu sagladiginda Paired t
test saglamadiginda iki grup karsilastirmalar Wilcoxson testi ile
yapildi. Sayisal degiskenler arasi iliskiler parametrik test kosulu
saglandiginda Pearson Korelasyon Analizi ile parametrik test ko-
sulu saglanmadiginda Spearman Korelasyon Analizi ile incelendi.
p<0,05 istatistiksel alfa anlamhlik seviyesi olarak kabul edildi.

Bulgular

Calismaya alinan 33 hastanin 20'si Kadin Dogum Servisinde, 13’u
Uroloji Servisinde opere edildi.

Hastalarin yas ortalamasi 48,916 yil (35-63 yil), gravidasi 4,1+1,8
(2-10), paritesi 2,3+0,8 (1-4), ortalama BMI degeri 29,1+4,3 (23-40)
idi. Yiizde %39,4 (n=13) hasta menopozda ve ortalama menopoz
stiresi 6 yildi, %75,8 (n=25) hasta normal dogum yapmisti; dogum
agirhiginin en fazla 4800 gr ve en az 1750 gr oldugu tespit edildi.
Hastalarin %27,3 (n=9)i sigara kullaniyordu, olgularin %3’tiniin
hi¢ egitimi yok, %75,8'i ilkokul mezunu, %3’i ortaokul mezunu,
%15,2’si lise mezunu, %3’0 Universite mezunu idi. Hastalarin;
%27,3’4 500-1.000 TL, %36,4'ti 1.000-1.500 TL, %36,4't 1.500 TL
tizerinde ayhk geliri bulunmaktadir.

Cinsel iliski sirasinda operasyon oncesi %54,5 (n=18) hastada in-
kontinans mevcutken, operasyon sonrasi sadece %6,1 (n=2) hasta-
da inkontinans mevcuttu.

Hastalara operasyon oncesi ve sonrasi uygulanan FSFI 6lcegi sonuc-
lart Tabloda ozetlenmistir. Operasyon sonrasinda, istek, uyarilma,
orgazm, cinsel basari, agri alt 6lgeklerinin ortalama FSFI skorlarinda
saptanan azalma istatistiksel olarak anlamli degildi (p> 0.05). Orta-
lama FSFI skoru lubrikasyon alt 6l¢egi icin operasyon oncesi 4,8+1,2
iken operasyon sonrasi 4,4%1,4 idi. Lubrikasyondaki bu azalma ista-
tistiksel olarak anlamliydi (p=0,037). Operasyon oncesi toplam FSFI
ortalama skoru 25,945,3 iken operasyon sonrasi 24,5%5,9 idi fakat
azalma istatistiksel olarak anlamli degildi (p=0,277).

Hastalarda operasyon oncesi ve sonrasi cinsel islev bozuklugu ora-
ni %42,4 (n=14) olarak bulundu. Operasyon oncesi cinsel islev bo-
zuklugu olan iki hasta operasyon sonrasi diizelmisti ancak, operas-
yon oncesi cinsel islev bozuklugu olmayan iki hastada cinsel islev
bozuklugu meydana geldigi icin toplam puanlama degismemistir.

Operasyon oncesi FSFI toplam puant ile parite arasinda istatistiksel
olarak anlamli negatif bir iliski saptandi (p=0,019). Alt 6lceklerden
uyarilma puani dogum agrihiginin fazla olmasi ile pozitif yonde,
cinsel basari alt 6l¢egi puani parite ile negatif yonde, agri en fazla
dogum agirhiginin fazla olmasi ile pozitif yonde istatistiksel anlam-
I iliski vardr (sirayla p=0,043, p=0,016, p=0,017). Tedavi oncesi
FSFI alt gruplari ile yas, BMI, gravida, menopoz siiresi arasindaki
iliski istatistiksel anlamh degildi (p>0,05).

Operasyon oncesi FSFI toplam puani ve istek, orgazm alt 6lcegi
egitimi olmayan ve ilk-ortaokul mezunlarinda, lise ve tniversi-
te mezunlarina gore istatistiksel olarak anlamli disukti (sirayla
p=0,023, p=0,028, p=0,026). Tedavi oncesi FSFI olcegi toplam
puani ve uyarilma alt 6lcegi puanlarinda ayhk gelir diizeyi grupla-
rinda istatistiksel olarak anlamli fark vardi. Aylik gelir diizeyi 1.500
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Tablo 1. TOT operasyonu oncesi ve sonrasi FSFI skorlarinin degerlendirilmesi

Tedavi Oncesi

OrtalamatSD Min-Maks
istek 3,411 1,2-6
Uyarilma 3,611,1 1,5-6
Lubrikasyon 4,8%1,2 1,5-6
Orgazm 4,6t1,1 1,2-6
Cinsel basari 4,7%1,2 1,2-6
Agr 4,811,3 2,0-6
Toplam puan 25,9453 11,7-35

SD: standart deviasyon; Min: minimum; Maks: maximum

tl ‘ten yiiksek olan grubun toplam puani, aylik geliri 1.000-1.500
tl olan gruba gore; uyarilma puani ayhk geliri 1.000-1.500 tl olan
ve aylik geliri 500-1.000 tl olan gruba gore yikseklik istatistiksel
olarak anlamliydi (sirayla p=0,027, p=0,002, p=0,039).

Operasyon oncesi FSFI alt gruplarinin, dogum sekilleri, menopoz
durumu ve cinsel iliski sirasindaki inkontinans durumuyla arala-
rinda iliski saptanmamustir (p>0,05).

Operasyon sonrasi FSFI toplam puani ile istek, uyariima, orgazm,
cinsel basari alt 6lcek puanlari yas ve parite ile negatif yonde iliski-
si istatistiksel olarak anlamli olarak saptandi (p<0,05). Tedavi son-
rasi yasin ve paritenin; FSFI alt 6lcegi lubrikasyon ve agri arasinda
istatistiksel anlamli iliski saptanmadi (p>0,05).

Operasyon sonrasi FSFI 6lcegi toplam puani ve istek, uyarilma, or-
gazm, cinsel basari, agn alt 6lcek puanlari yas, BMI, gravida ve
menopoz siiresi arasinda istatistiksel olarak anlamli bir iliski bu-
lunmamaktadir (p>0,05).

Operasyon sonrasi FSFI toplam puani ile istek ve orgazm alt 6l¢egi;
egitimi olmayan ve ilk-ortaokul mezunlarinda, lise ve tniversite
mezunlarina gore istatistiksel olarak anlamli olarak dusuk sap-
tandi (sirasiyla p=0,032; p=0,015; p=0,022) fakat uyarilma, lub-
rikasyon, cinsel basari ve agri skorlarinda istatistiksel anlamli iliski
saptanmadi (p>0,05).

Menopozda olanlarda FSFI toplam puani ile istek, uyarilma ve
cinsel basari alt 6lcegi menopozda olmayanlara gore istatistiksel
olarak anlamli dustktu (sirasiyla p=0,006, p=0,046, p=0,001,
p=0,008) fakat lubrikasyon, orgazm ve agrinin alt olceginde ista-
tistiksel anlamli iliski saptanmadi (p>0,05).

Operasyon sonrasi cinsel iliski sirasinda triner inkontinansi olma-
yanlarin cinsel basari alt 6lcegi puani tiriner inkontinansi olanlara
gore istatistiksel olarak anlaml dusukti (p=0,017).

Operasyon sonrasi FSFI toplam puani ve alt 6lceklerinde hastalarin
ayhik geliri, dogum sekli ve sigara kullamalari ile istatistiksel olarak
anlamli bir iliski saptanmadi (p>0,05).

Tartisma

Kadinlarda cinsel fonksiyon bozuklugu pelvik taban yetersizligin-
de siklikla karsilasilan bir durumdur ve varolan ¢alismalar pelvik

Tedavi Sonrasi

OrtalamaxSD Min-Maks P=
3,2+1,2 1,2-6 0,14
3,411 1,2-6 0,479
44114 1,8-6 0,037
4,3+1,3 1,2-6 0,09
4,5+1,3 1,2-6 0,188
4,6£1,2 2,0-6 0,589

24,5159 8,6-34,2 0,277

taban bozuklugunun diizeltiimesi sonrasi cinsel fonksiyonlarinin
da dizeldigi yontindedir ancak operasyonun ve kullanilan mater-
yallerinin bazi hastalarda cinsel islev bozukluguna neden olabile-
cegi disunulmektedir. Bu hastalarda cinsel fonksiyonlarin tedavi
oncesinde degerlendirilmeleri gerekmektedir ve bu degerlendirme
anket ve semptomlarin skorlanmasi ile etkili bir sekilde yapilabil-
mektedir (9).

Uriner inkontinans ve kadin cinsel fonksiyon bozukluklari arasin-
daki iliski uzun zamandir incelenmesine ragmen konu ile ilgili bazi
noktalar hala netlik kazanmamistir ve elde edilen sonuglar celis-
kilidir. Bu konuda yapilan arastirma sayisi fazladir; ama akademik
acidan saglam, kanita dayal tip yoniinden degerli calisma sayisi
kisithdir. Bunun en 6nemli nedeni her iki patolojinin de fizyolojik,
psikolojik ve sosyal boyutlari olmasi ve arastirmalarin tim boyut-
lari yansitmasindaki gigliiktiir. Ote yandan 6lgiilmesi zor olan bu
kavramlari degerlendirmek igin kullanilan testlerin olusturulma-
sindaki guiclik yadsinamaz. Cogu kadin idrar kagirma ve cinsel
fonksiyon bozukluklarinin konusulmasindan rahatsizlik duydugu
icin sikh@ normalin altinda kalmaktadir. Uriner inkontinans ne-
deniyle kadinda ozgiiven kaybi, anksiyete ve cinsel istekte azalma
olabilir (7).

Uriner inkontinans ve cinsel islev bozuklugu birbiri ile iliskili olma-
sinina ragmen, inkontinans cerrahisinin cinsel islev tizerine etkisi-
ni gosteren az sayida ¢alisma vardir (10-12).

inkontinans cerrahisi sonrasi cinsel fonksiyonlar iyilesebilecegi
gibi vajinal innervasyonun bozulmasina bagli cinsel fonksiyonlar
tizerine olumsuz etkiler olabilecegi belirtilmistir (13, 14).

Uriner inkontinansin kadin cinsel fonksiyon bozukluguna sebep
oldugu ve triner inkontinansi olan kadinlarda cinsel fonksiyon bo-
zuklugu sikhginin %26 ile %43 arasinda oldugu bildirilmektedir (15).
Ulkemizde kadinlarin %48,3’tinde cinsel disfonksiyon saptanmistir.
Bizim ¢alismamizda stres driner inkontinansi olanlarda sexsuel dis-
fonksiyon %42,4 olarak tespit edilmis olup bu oran operasyon son-
rasi degismemistir. Bu sonug bize TOT operasyonunun cinsel fonksi-
yonu olumsuz yonde etkilemedigini distindiirmektedir.

Shaw'in (16) yaptigi bir calismada idrar kagirma ve alt riner sistem
sikayetleri olan hastalarin %46'sinda cinsel fonksiyon bozuklugu
saptanmistir. Barber ve ark. (17) kadinlarin %11 ile %77’sinin iligki
sirasinda idrar kacirdigi rapor edilmistir. Yine Barber tarafindan
yapilan bir yayinda iliski sirasinda en fazla idrar kagirmanin stres
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triner inkontinans saptanan olgularda goruldugu bildirilmistir
(18). Clark ve Romm (19) yaptiklari bir arastirmada olgularin %
56'sinin iliski sirasinda idrar kagirdiklarini ve bunun cinsel hayatla-
rinin olumsuz etkilendigini ifade etmislerdir. Bizim ¢alismamizda
cinsel iliski sirasinda operasyon oncesi literatiirle uyumlu olarak
%54,5 (n=18) hastada inkontinans mevcuttu, operasyon sonrasi
sadece %6,1 (n=2) hastada inkontinans mevcuttu.

Stress driner inkontinansi tedavisinde midiretral sling operas-
yonlari en sik kullanilan cerrahidir. Operasyon sonrasinda cinsel
fonksiyonlarda olumlu etki yaptigi gosterilmistir fakat tersini gos-
teren calismalar da mevcuttur. Sling operasyonlari komplikasyonu
sonucu olusan erozyon bu negatif etkide onemlidir. Ayrica vajen
on duvari kanlanma ve innervasyon bozulmasinin orgazm bo-
zukluguna neden olabilecegini gosteren calismalar vardir. Vajen
darligi veya gevsekliginin de cinsel disfonksiyona sebep olabilecegi
bazi calismalarda belirtilmistir. Dursun ve ark. (20) TOT yapilan 96
kadini degerlendirilmistir. Bu calismada total FSFI skoru; uyariima,
istek, orgasm, lubrikasyon skorlarindaki artista istatistiksel olarak
anlamli bulunmamustir fakat agri ve tatmin skorlarinda istatistik-
sel anlamli iyilesme saptanmistir. Calismamizda operasyon sonra-
sinda operasyon oncesine gore; istek, uyarilma, orgazm, cinsel ba-
sarl, agri alt dlceklerinin ortalama FSFI skorlarinda azalma izlendi
ancak bu azalma istatistiksel olarak anlamli degildi. Lubrikasyon
alt olcegi icin saptanan azalma istatistiksel olarak anlamliydi. Bu
durum c¢alismanin yapildigl popilasyonun yas ortalamasinin yik-
sek olmasina baglanabilir.

Kadinlarin yas grubu arttikca cinsel istek, orgazm, uyariima, lubri-
kasyon ve memnuniyette azalma olurken; cinsel iliski sirasindaki
agrida artma olmaktadir. Ostrojen azalmasinin disparoni, istek
kaybi, cinsel aktivite sayisinda azalma, genital duyarlilikta azal-
ma, orgazma ulasmada zorluga, testesteron azalmasinin ise cinsel
genital duyarhlk, uyari, libido ve orgazma ulasmada azalmaya
neden oldugu gosterilmistir (21). Calismamizda hastalarin tedavi
sonrasi FSFI olcegi toplam puani ve istek, uyariima, orgazm, cinsel
basari alt 6lcek puanlar yas ile negatif yonde istatistiksel olarak
anlamli iliskiliydi ve hastalarin menopozda olanlarinin FSFI 6lcegi
toplam puani ve istek, uyarilma cinsel basari alt 6lcegi puanlari
menopozda olmayanlara gore istatistiksel olarak anlamli diistiktu.
Tedavi sonrasi FSFI 6lcegi alt gruplarindan lubrikasyon, orgazm ve
agrinin hastalarin menopoz durumlariyla arasinda istatistiksel ola-
rak anlamli bir iliski bulunmamustir.

Multiparitenin cinsel fonksiyonlar tizerine olumsuz etkisi bildirilse
de; parite ile kadin cinsel fonksiyonlari arasinda anlamli bir iliski
olmadigi da rapor edilmistir (22, 23). Calismamizda hastalarinte-
davi oncesi FSFI olcegi toplam puani ve cinsel basari puani, pa-
rite ile istatistiksel olarak negatif yonde anlamli iliskiliydi. Teda-
vi sonrasi da FSFI olcegi toplam puani ve alt gruplarindan istek,
uyarilma, orgazm, cinsel basari puaniparite ile istatistiksel olarak
negatif yonde anlamli iliskiliydi.

Kadinlarin egitim dizeyinin cinsel fonksiyonlar tizerine etkisi bili-
nen bir gercektir. Cayan ve ark. (24) calismasinda kadinlarin egitim
diizeyi ile FSFI olcekleri arasinda pozitif yonde bir iliski oldugunu
gozlemlemislerdir. Diisiik egitim diizeyleriyle sekstiel problemlerin
varliginin arttigl saptanmstir (25). Literatiir ile uyumlu olarak bi-
zim calismamizda da tedavi oncesi FSFI 6lcegi toplam puani ve is-
tek, orgazm alt 6lcegi; egitimi olmayan ve ilk-ortaokul mezunlarin-
da, lise ve tiniversite mezunlarina gore istatistiksel olarak anlamli

dusukti. Tedavi sonrasi FSFI 6lgegi toplam puani ve istek, orgazm
alt olcegi; egitimi olmayan ve ilk-ortaokul mezunlarinda, lise ve
tniversite mezunlarina gore istatistiksel olarak anlamh dusuikta.

Sonug

Stress Griner inkontinansi olan ve TOT operasyonu yapilan hastala-
rin toplam FSFI skoru ile istek, uyarilma, orgazm, cinsel basari ve
agri skorlarinda bir farkhlik olmadigi sadece lubrikasyon alt 6lcegi
icin istatistiksel bir azalma oldugunu saptadik. ileri yas menopoz
ve parite durumu da kadin cinsel fonksiyon bozuklugu igin risk
faktorleridir. Kadinlarin egitim duizeyleri cinsel fonksiyonlarinietki-
leyen onemli bir faktordir. Bu calismada TOT operasyonu sonrasi
kadinlarda lubrikasyon azalmasi disinda istatistiksel olarak anlam-
It bir cinsel fonksiyon bozuklugu saptanmadi. Ancak bu konuda
halen akademik acidan saglam, kanita dayali tip yoniinden degerli
calisma acig1 bulunmaktadir, daha genis calismalara ihtiyac vardir.
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Oz / Abstract

Lenfadenopatili Cocuklarda Platelet Indeksleri ve Serum
Laktat Dehidrogenaz Diizeyleri Malignite Ayirici Tanisinda

Kullanilabilir Mi?

Can Platelet Indices and Serum Lactate Dehydrogenase Levels be Used for the
Differential Diagnosis of Malignancy in Children with Lymphadenopathies?

Zeynep Canan Ozdemir

Amag: Ortalama platelet hacmi (MPV) ve platelet dagilm genisligi
(PDW) gibi platelet indekslerinin bazi kanser tiirlerinde ve inflama-
tuar hastaliklarda tanisal nemi oldugu bildirilmistir. Bu calismada,
reaktif lenf nodu hiperplazili ve lenfomali cocuklarda platelet indeks-
leri ve serum laktat dehidrogenaz (LDH) diizeyleri arastiriimistir.

Yontemler: Toplam 102 cocuk ¢alismaya alindi. Ekim 2011 ile 2016
yillari arasinda lenf nodu eksizyonu yapilan 72 cocuk hasta grubunu,
30 saglikli cocuk kontrol grubunu olusturdu. Dosya bilgileri geriye do-
nik olarak incelendi.

Bulgular: Histopatolojik olarak 72 hastadan 50 (%69,4)sine reaktif
lenf nodu hiperplazisi, 22 (%30,5)'sine lenfoma tanisi konulmustu.
Lenfoma tanisi konulan hastalarin 15(%68)'i Hodgkin lenfoma, 7
(%32)’'si Non-Hodgkin lenfoma idi. Reaktif lenf nodu hiperplazisi ta-
nisi konulan hastalar ile lenfoma tanisi konulan hastalar arasinda
l6kosit sayisi, MPV, PDW degerleri ve serum LDH diizeyleri agisindan
farkhilik yoktu (p>0,05, hepsi igin). iki grubun serum LDH diizeyleri
kontrol grubundan istatistiksel agidan anlamli sekilde ytksek bulun-
du (p<0,001, ikisi icin).

Sonug: Nedeni bilinmeyen lenfadenopatisi olan ¢ocuklarda benign ve
malign ayinminda platelet indeksleri ve serum LDH duzeyleri kulla-
nish degildir. Hodgkin lenfoma gibi diisiik dereceli timorlerde serum
LDH duzeyleri normal aralikta kalabilmektedir.

Anahtar Kelimeler: Lenfadenopati, reaktif, malign, platelet indeksi,
laktat dehidrogenaz

ORCID IDs of the authors: Z.C.0. 0000-0002- Giris
9172-9627; A.D. 0000-0002-4785-3014;Y.D.K.
0000-0003-2917-7750; H.0. 0000-0003-4144-

, Asli Deniz2@, Yeter Duizenli Kar'

, Hillya Ozen® @, Ozcan Bor’

Introduction: Platelet indices such as the mean platelet volume
(MPV) and platelet distribution width (PDW) have been reported to
have a diagnostic value in some cancer types and inflammatory di-
seases. In this study, the platelet indices and serum lactate dehydro-
genase (LDH) levels were investigated in children with reactive lymph
node hyperplasia and lymphoma.

Methods: In total, 102 children were enrolled in this study. Overall,
30 healthy children and 72 children, who had undergone excisional
lymph node biopsy between October 2011 and 2016, were enrolled
this study. File records were retrospectively reviewed.

Results: Histopathologically, 50 (69.4%) of the 72 patients were diagnosed
with reactive lymph node hyperplasia, and 22 (30.5%) were diagnosed
with lymphoma. Of the cases diagnosed with lymphoma, 15 (68%) were
those of Hodgkin’s lymphoma and 7 (32%) were those of non-Hodgkin’s
lymphoma. There was no difference between the patients diagnosed
with reactive lymph node hyperplasia and those with lymphoma in
terms of leukocyte counts, MPV and PDW values, and serum LDH levels
(p=>0.05, for all). The serum LDH levels of both groups were statistically
significantly higher than those of the control group (p<0.001, for both).

Conclusion: Platelet indices and serum LDH levels are not useful in
the differentiation of malignant and non-malignant differentiation
in children with unexplained lymphadenopathies. Serum LDH levels
may remain within the normal range in low-grade tumors such as
Hodgkin’s lymphoma.

Keywords: Lymphadenopathy, reactive, malignant, platelet index,
lactate dehydrogenase
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Lenfadenopatilerin en yaygin nedeni reaktif lenf nodu hiperplazileridir (1-3). Bu hastalar ara-
sinda malignite prevalansi dusiik olsa da doktorlar ve hastalar i¢cin endise verici bir durumdur.
Etyolojinin aciklanamadigi durumlarda bircok laboratuar testi, gortinttileme yontemleri ve doku
biyopsisi yapilmasi gerekli olmaktadir (4).

Platelet volim degerleri olan ortalama platelet hacmi (mean platelet volum, MPV) ve platelet
dagilim genisligi (platlelet distribution width, PDW) platelet fonksiyonu ve aktivitesi ile iliskili olan
ve kan sayimindan kolay elde edilen parametrelerdir (5, 6). Malignitelerde ve inflamatuar hasta-
liklarda platelet indekslerinin tanisal degeri oldugu gosterilmistir (7-11).

Laktat dehidrogenaz (LDH), en yiiksek oranda karaciger, kas doku, kalp ve bobrekte olmak tizere
bittuin dokularda bulunur. Hiicre hasarinin gelistigi herhangi bir durumda gegici yiikselmeler olu-
sabilir (12). Lenfomali hastalarda hastaligin prognozunu belirlemede 6nemli bir gosterge oldugu
dustinulmektedir (12).

Bu calismada, nedeni bilinmeyen lenfadenopatili cocuklarda malign ve non-malign ayrimin-
da MPV ve PDW gibi platelet indeksleri ile serum LDH dizeylerinin kullanilabilirligi arasti-
rimistir.
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Yontemler

Ekim 2011 ile 2016 yillari arasinda etyolojik neden saptanamayarak
lenf nodu eksizyonu yapilan ve reaktif lenf nodu hiperplazisi tanisi
konulan ¢ocuklar ile lenfoma tanisi konulan ¢ocuklar calismaya alin-
di. Herhangi bir saglk sorunu olmayan kontrol amacli ¢ocuk polikli-
nigine gelen 30 cocuk ile kontrol grubu olusturuldu. Hastalarin dosya
bilgileri geriye doniik olarak incelendi. Hastalarin yasi, cinsiyeti, lenf
nodu eksizyonunun yapildigi yer, klinik tanilar, patoloji sonuclari,
kan sayimi sonuglari ve serum LDH duizeyleri kayit edildi.

Kan ornekleri vakumlu tipler kullanilarak antekubital venden
alindi. Tim calisma gruplarinda tam kan sayimi hematoloji la-
boratuvarinda, LDH diizeyleri ise biyokimya laboratuvarinda, kan
orneklerinin alimini takiben 2 saat icerisinde calisildi. Tam kan
sayimi icin kan ornegi etilen diamin tetra asetik asit (EDTA) iceren
tuplere alindi ve elektrik impedans yontemi ile Beckman Coulter
LH750 (Kraemer Blud. Brea, CA, USA) cihazinda calisildi. LDH ana-
lizi icin kan ornekleri jelli biyokimya ttiplerine alindi ve 1500 gde
15 dk santrifiij edilerek elde edilen serumda fotometrik yontem ile
Cobas C 702 (Roche, Germany) cihazinda calisildi.

Reaktif lenf nodu hiperplazisi tanisi konulanlar ile lenfoma tanisi
konulan hastalarin ve kontrol grubunun beyaz kiire, platelet sayisi,

Tablo 1. Reaktif lenf nodu hiperplazisi tanisi konulan
hastalarin klinik takip tanilari

Klinik tanilar Say1 %
Gegirilmis USYE 31 62
Gegirismis USYE +adenotonsiller hipertrofi* 6 12
Dis cliriikleri 3 6
Dogumsal malformasyon 2 4
Akciger enfeksiyonu 3 6
Poliartikiler juvenil romatoid artrit** 1 2
Otoimmun lenfoproliferatif sendrom** 1 2
Tanimlanamayan 3 6
Toplam 50 100

USYE: iist solunum yolu enfeksiyonu; *: Adenotonsiller hipertrofi tanisi
kulak burun bogaz poliklinigi tarafindan konulmus ve hastalarin hepsine
adenotonsillektomi yapilmistir; **: Biyopsi sonrasi klinik takiplerde tani
konulmustur

Ozdemir ve ark. Lenfadenopatilerde Ayirici Tani

MPV, PDW degerleri ve serum LDH duzeyleri karsilastirildi. Calis-
ma icin Eskisehir Osmangazi Universitesi Kinik Arastirmalar Etik
Kurulu'ndan 80558721/G-172 numarasi ile 05.06.2017 tarihinde
etik kurul onami alinmistir. Ayrica ¢alismaya katilan ttim ¢ocukla-
rin ebeveynlerinden yazili onam alindi.

istatistiksel Analiz

Verilerin analizi Statistical Package for Social Sciences 21.0 (IBM
Corp.; Armonk, NY, USA) paket programi ile yapildi. Hastalarin ni-
teliksel ozellikleri tablolarda sayi (n) ve siklik (%) olarak gosterildi.
Nicel degiskenlerin normal dagilima uygunlugu Shapiro Wilk tes-
ti ile degerlendirildi. Normal dagilima uymayan degiskenler icin
tanimlayici istatistikler ve gruplar arasi karsilastirmalarda median
(ortanca) ve %25-75 araligi kullanildi. Gruplarin karsilastirmalarda
Kruskal Wallis Testi kullanildi. ikili karsilastirmalar Dunn’s testi ile
yapildi. p<0.05 olmasi anlamli olarak kabul edildi.

Bulgular

Toplam 72 hasta ve 30 saglam cocuk calismaya alindi. Yetmis iki
hastadan 50 (%69,4)sinde servikal, sekizinde (%11,1) submandi-
bular, yedisinde (%9,7) supraklavikuler, dordiinde (%5,5) aksiller,
tctinde (%4,1) inguinal lenf nodu eksizyonu yapiimisti. Elli hastaya
(%69,4) reaktif lenf nodu hiperplazisi tanisi konurken, 22 hastaya
(%30,5) lenfoma tanisi konuldu. Klinige en sik basvuru yakinmasi
65 hastada (%90,2) boyunda, dort hastada (%5,6) koltuk altinda, ti¢
hastada (%4,2) kasikta sislik idi.

Reaktif lenf nodu hiperplazisi tanisi konulan hastalarin 18’i (%36)
kiz, 32’si (%64) erkek cinsiyette ve ortanca yaslar 7,5 (6-10) yil idi.
Klinik tanilarina bakildiginda, 31 hastada (%62) tekrarlayan (st so-
numum yolu enfeksiyonu, alti hastada (%12) tekrarlayan ust solu-
num enfeksiyonu ile birlikte adenotonsiller hipertrofi, tic hastada
(%6) miidahaleyi gerektiren dis curiikleri vardi. iki hastada (%4)
sislik boyun orta hatta oldugu icin 6n tanida tiroglossal kist gibi
dogumsal malformasyon dustnulmasti. Bir hastada (%2) klinik
izlemelerinde sonradan poliartikiler juvenil romatoid artrit, bir
hastada (%2) ise otoimmun lenfoproliferatif sendrom tanisi konul-
du. Aksiller lenf nodu biyopsisi yapilan lc¢ hastada (%6) gecirilmis
akciger enfeksiyonu oykiisii vardi. inguinal lenf nodu biyopsisi ya-
pilan ¢ hastada (%6) ise konulmus bir klinik tani yoktu. Tablo 1’de
reaktif lenf nodu hiperplazisi tanisi konulan hastalarin biyopsi n-
cesindeki klinik takip tanilar gorilmektedir.

Lenfoma tanisi konulan hastalarin 9'u (%41) kiz, 13°G (%59) erkek
cinsiyette ve ortanca yaslari 12,5 (7-13,5) yil idi. Yirmi iki hasta-

Tablo 2. Reaktif lenf nodu hiperplazisi ve lenfoma tanisi konulan hastalar ile kontrol gruplarinin laboratuar parametrelerinin

karsilastirmasi

Grup 1 n=22
Cinsiyet (K/E) 9/13
Yas (yil) 12,5 (7-13,5)
Leukocyte (/10°L) 8,60 (6,5-11,5)
Platelet(x10°L) 318 (201,0-436,0)
MPV(fl) 8,0 (7,4-8,5)
PDW(%) 16,6 (16,1-17,2)
LDH(U/L) 458" (324,50-782,0)

Grup 2 n=50 Kontrol n=30 p
18/32 15/15 >0,05
7,5 (6-10) 8,5 (6,7-10) >0,05
7,81 (6,2-11,7) 7,4 (6,3-8,1) >0,05
3222 (271,0-418,0) 264° (208,0-319,0) <0,05
7,8(7,3-8,3) 8,1(7,6-9,3) >0,05
16,70 (16,1-17,1) 16,4 (16,0-17,0) >0,05
4992 (440,50-529,0) 259% (204,0-310,0) <0,001

MPV: ortalama platelet hacmi; PDW: platelet dagilim genisligi; LDH: laktat dehidrogenaz
Referans degerler: MPV (7,5 - 11,5fl), PDW (%10-17,9), platelet sayisi (150 - 400 x 10°/L), LDH (220-500 U/L)
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dan 15 (%68)'ine Hodgkin lenfoma, yedisine (%32) Non-Hodgkin
lenfoma tanisi konulmustu. Non-Hodgkin lenfoma tanisi konulan
hastalardan ti¢ti T hticreli, tici B hiicreli lenfoblastik lenfoma, biri
folikiuiler lenfoma idi. Lenfomali hastalarin dordii Evre 11, 12’si Evre
11, altisi Evre IV hastaliga sahipti.

Kontrol grubunun 15'i (%50) kiz, 15'i (%50) erkek, ortanca yasi 8,5
(6,7-10) yil idi ve hasta gruplari ile arasinda yas ve cinsiyet acisin-
dan istatistiksel olarak anlamli fark bulunmadi (p>0.05) (Tablo
2). Hasta gruplari ile kontrol gruplari arasinda beyaz kiire sayisi,
MPV, PDW degerleri acisindan farkhlik yoktu (p>0.05, hepsi icin).
Reaktif lenf nodu hiperplazisi tansi konulan hastalarin platelet sa-
yisi kontrol grubundan yiiksekti (p=0.018). Hasta gruplarinin LDH
duizeyi kontrol grubundan anlamh sekilde yiiksekti (p<0.001, her
ikisi icin). Ancak hasta gruplari arasinda LDH diizeyi agisindan ista-
tistiksel fark bulunmadi (p>0.05) (Tablo 2).

Tartisma

Lenfadenopatiler lokal veya sistemik inflamasyona sekonder ola-
rak, lenforetikiiler malignite ve metastatik malin hastaliklara bagl
olarak veya otoimmun hastaliklar ve asilamaya cevap olarak geli-
sebilir (13). Lenfadenopatili cocuklarin biyiik kisminda altta yatan
infeksiyoz veya benign nedenler vardir (14). Nedeni a¢iklanama-
yan lenfadenopatili hastalarda malignite riskini degerlendiren ¢
calisma bulunmaktadir. Bu ¢alismalardan birinde 238 hastadan
3’tine malignite tanisi konuldugu, digerinde 80 hastadan hicbi-
rinde malignite tanisi konulmadigi, tGctincusiinde ise malignite
prevalansinin %1,1 oldugu bildirilmistir (15-17). Bizim ¢alismamiz-
da lenf nodu biyopsisi yapilan hastalar arasinda malignite sikhig
%30,5 bulundu. Bizim ¢alismamiz bir prevalans ¢alismasi olmadigi
icin bu konuda genelleme yapmak mimkin degildir. Bu sonucun
klinigimize malignite suiphesi yliksek hastalarin gonderilmesinden
kaynaklanmis olma ihtimali yiiksektir.

Platelet indekslerinin kan sayimindan kolaylikla elde edilir olmasi
ve bazi hastalik durumlarinda bu parametrelerde bir takim degi-
sikliklerin olustugunun kesfedilmesinden sonra bu konu iizerinde
calismalar giderek yogunlasmistir. Son vyillarda, platelet sayisi ve
platelet indekslerinin kanserli hastalarda inflamatuar bir belirteg
olarak kullanilabilecegi kabul gormeye baslamistir.

Dolasimdaki plateletlerin hacmi heterojendir. Yapilari ve meta-
bolik aktiviteleri farkhdir. Saghkl kisilerde plateletlerin ortalama
hacimleri 7,2-11,7 fI'dir (18, 19). MPV, megakaryositler tarafindan
belirlenir. Kanserli hastalarda birtakim sitokinlerin megakaryosit
olgunlasmasini artirarak geng ve daha buyiik plateletlerin tretimi-
ni uyardigi one sardlmustir (20). Artmis MPV, artmis platelet capi
tretim hizinin ve platelet aktivasyonunun gostergesi olarak kula-
nilabilir. Endometrial, ovarian, kolorektal ve gastrik kanserlerde
MPV’nin saglikli kontrol gruba gore onemli 6lctide yiiksek oldugu
gosterilmistir (21).

PDW, platelet dagilim hacmini gosterir. PDW’nin yiikselmesi, dola-
simda anormal derecede kiictk ve buyik plateletlerin oldugunu
gosterir. PDW’nin over kanserlerinde saglikli kontrollerden yiiksek,
akciger, meme ve malin adneksial timorlerde ise dusiik oldugu
gosterilmistir (22-24). Hematolojik malignitelerden akut I6semiler-
de MPV’nin kontrol grubu ile benzer oldugu, PDW’nin disik oldu-
gu, lenfoblastik l6semiler ile myeloblastik I6semiler arasinda MPV
ve PDW acisindan farklilik olmadigi gosterilmistir (25). Literattirde
lenfadenopatili hastalarda platelet indekslerinin degerlendirildigi

bir calismaya rastlayamadik. Bizim calismamizda reaktif lenf nodu
hiperplazisi olan hastalar, lenfoma hastalari ve saglikh kontroller
arasinda MPV ve PDW degerleri acgisindan farklihk saptayamadik.
Laktat dehidrogenaz, glikolizin son basamaginda privatin laktata
indirgenmesinde ve glukoneogenez sirasinda laktatin priivata do-
nisturilmesinde gorev yapar (12). Solid timaorlerde, losemilerde
ve difiiz lenfomalarda 6zellikle Burkitt lenfomada LDH duzeyinin
arttigi bildirilmistir (26-30).

Non-malign ve malign lenfadenopatilerin laboratuar paramet-
relerinin arastinldigi calismalarda, serum LDH dizeyinin ve lenf
nodu capinin malign grupta non-malign gruptan yiiksek oldugu
gosterilmistir (26-28). Ancak bu gruplarin saglikli kontroller ile kar-
silastirmasi yapilmamis ve aradaki farkhligin ne diizeyde oldugu
bildirilmemistir (26-28). Yapilan bir calismada, Hodgkin lenfomali
olgularin hicbirinde LDH diizeylerinin normal sinirin tzerinde ol-
madigl, lenfomalarin histolojik alt tipi acisindan LDH diizeyinin
bir deger tasimadigi, ancak hastaligin evresi ile LDH diizeyi arasin-
da onemli bir iliski oldugu gosterilmistir (12). Ayrica kemoterapi-
ye cevapli ve cevapsiz olanlarda da serum LDH diizeyinin normal
araliklara geriledigi ve LDH duzeyleri acisindan farklihk olmadig
gosterilmistir (12). Calismamizin sonuclarina gore lenfomali has-
talarda serum LDH diizeyleri kontrol grubundan yuksekti ancak
reaktif lenf nodu hiperplazisi olan hastalar ile benzerdi. Hastalari-
mizin % 68 gibi blyuk kisminin Hodgkin lenfoma hastasi olmasi ve
bu ttiimorlerin agresif olmamalari nedeni ile LDH diizeylerinin cok
ylkselmemis olmasi muhtemeldir.

Bozlak ve ark. (26) cocuklarda servikal lenf adenopatilerin neden-
lerini ve malinite icin risk faktorlerini arastirdiklari ¢alismalarinda
benign lenfadenopatisi olan cocuklarin yarisindan fazlasinda se-
rum LDH diizeyinin normal araligin tizerinde oldugunu gostermis-
lerdir. Serum LDH dizeylerinin diagnostik oneminin arastirildigi
bir calismada da LDH diizeyleri normalin 2 katindan yiiksek olan
hastalarin %60'inda benign, %36'sinda malign nedenlerin oldugu,
%5'inde etyolojik nedenin belirlenemedigi bildirilmistir (31). Cahs-
mamizda reaktif lenf nodu hiperplazisi olan hastalarin LDH d-
zeylerinin normal degerlerin tizerinde bulunmasi bu calismalarda
elde edilen sonuclar ile uyusmakta olup, bu sonug bircok lenfopro-
liferatif hastalikta LDH’nin yiikselmesi bilgisi ile agiklanabilir (32).

Sonug

Calismamizin sonuglari, nedeni aciklanamayan lenfadenopatiler-
de malignite ayirici tanisinda platelet indekslerinin kullanish ol-
madigini, yiikselmis LDH dizeyinin lenfoma icin spesifik bir bulgu
olmadigini ve inflamatuar olaylarda da LDH diizeylerinin yiksele-
bilecegini gosterdi. Laktat dehidrogenaz, malignite siiphesinin ol-
dugu durumlarda olctilmelidir, ancak diger tanisal testler ve klinik
bulgular ile birlikte dikkatli sekilde degerlendirilmelidir. Calisma-
mizin az sayida hasta icermesi calismamizin kisithhgr olup daha
fazla sayida hastayi iceren kapsamli ¢alismalara ihtiyag vardir,
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Abstract / 0z

Comparison of culture, Real- time-PCR, ELISA, and
histopathological examination methods for identification

of Helicobacter pylori

Helicobacter pylori Tanisinda Kiiltiir, Real-Time-PCR, Elisa ve Histopatolojik

inceleme Yontemlerinin Karsilastiriimasi

Salih Magin'
Taylan Kav®

, Alpaslan Alp?
, Yakut Akyon?

, Burcin Sener?

Introduction: There are several methods used for the diagnosis of He-
licobacter pylori infections, and there is an increasing demand for the
use of non-invasive, more rapid tests. The aim of the present study was
to compare different diagnostic methods.

Methods: A total of 87 patients who had undergone esophagogastro-
duodenoscopy were included in the study. Biopsy samples obtained
from these patients were used for culture, real-time polymerase chain
reaction (RT-PCR), and histopathological examination. Stool samples
were also collected from these patients and were tested using the Heli-
cobacter pylori stool antigen (HpSA) kit. Histopathological examination
was accepted as the gold standard test.

Results: H. pylori was identified by histological examination in 77/87
(87.5%) patients, whereas it was negative in 10/87 (12.5%) patients. Furt-
hermore, positive results were obtained in 55 (63.2%), 71 (81.6%), and 77
(87.5%) patients using the culture method, HpSA analysis, and RT-PCR met-
hod, respectively. The sensitivity and specificity of culture, HpSA, and PCR
tests were determined as 71.4% and 100%, 87% and 60%, and 97.4% and
80%, respectively. Antibiotic susceptibility tests were performed on 48 out
of the 55 culture positive samples. Resistance to clarithromycin was found
in 28 (58.3%), metronidazole in 14 (29.2%), and levofloxacin in 4 (8.3%) of
the isolates. Resistance to amoxicillin and tetracycline was not observed.

Conclusion: There are currently several invasive and non-invasive diag-
nostic tests for the detection of H. pylori infections. Each test has some
advantages and disadvantages. The diagnostic method of choice sho-
uld be easy and applicable to all age groups.

Keywords: Antimicrobial resistance, diagnosis, Helicobacter pylori, met-
hods, upper gastrointestinal bleeding

, Cenk Sokmensuer?

, Diclehan Orhan? @, Hasan Ozen* @,

Amag: Helicobacter pylori enfeksiyonlarinin tanisinda cesitli yontem-
ler kullaniimaktadir. Invazif olmayan, daha hizl testlerin kullanimi
icin artan bir talep vardir. Bu calismanin amaci farkli tani yontemle-
rini karsilastirmaktir.

Yontemler: Calisma 6zofagogastroduodenoskopi uygulanan 87 has-
tayr kapsamaktadir. Bu hastalardan alinan biyopsi orneklerinden
kultur, Real-time PCR ve histopatolojik inceleme yapildi. Ayrica tiim
hastalardan diski 6rnekleri de alinip H.pylori diski antijen testi (HpSA)
uygulandi. Histopatolojik inceleme altin standart test olarak kabul
edildi.

Bulgular: Histopatolojik inceleme sonucu; 87 hastanin 77’si H. pylori
pozitif (%87.5), 10'u ise (%12.5) negatif olarak belirlenmistir. Kiilttir,
HpSA ve Real-time PCR'nin duyarlilik ve ozgilltkleri sirasiyla %71.4 ve
%100, %87 ve %60, %97.4 ve % 80 olarak saptanmistir. Kultiir yonte-
miyle pozitif saptanan 55 6rnegin 48’inde antibiyotik duyarlilik testle-
ri calistimustir. Klaritromisin direnci 28 (% 58.3), metronidazol direnci
14 (% 29.2) ve levofloksasin direnci 4 (% 8.3) izolatta saptandi. Hichir
izolatta amoksisilin ve tetrasiklin direnci saptanmadi.

Sonug: Glintimizde, Helicobacter pylori enfeksiyonlarinin tanisinda
invazif olan ve invazif olmayan cesitli tani testleri kullaniimaktadir.
Her testin bazi avantajlari ve dezavantajlari vardir. Secilen tani yonte-
mi, tim yas gruplarina kolaylikla uygulanabilir olmalidir.

Anahtar Kelimeler: Antimikrobiyal direnc, tani, Helicobacter pylori,
yontemler, Gst gastrointestinal kanama
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Introduction

Helicobacter pylori is a common pathogen that colonizes the gastric epithelium with a high in-
fection prevalence (1). H. pylori infection risk increases due to insufficiency of socio-economic
conditions and inability to create healthy living conditions. Many gastrointestinal illnesses are
associated with H. pylori such as gastritis, gastric and duodenal ulcer, and malignancies (2).

Gastroduodenal ulcers can cause gastrointestinal bleeding. H. pylori is detected in more than 70%
of cases of gastric ulcer and 90% of cases of duodenal ulcer (3). Its eradication leads to a significant
reduction in the incidence of recurrent upper gastrointestinal bleeding (4). Many conventional diag-
nostic methods fail to identify H. pylori especially in patients with upper gastrointestinal bleeding.
However, some studies have shown that polymerase chain reaction (PCR)-based methods are more
reliable than the other techniques for the diagnosis of cases with upper gastrointestinal bleeding (5).

The accurate detection of H. pylori is essential for the management and eradication of bacteria
in related cases. The diagnosis is based on both invasive and non-invasive methods. Invasive
diagnostic tests include endoscopy followed by histopathological examination of biopsy speci-
mens, fast urease test, and direct identification of the microorganism using culture. Non-invasive
methods comprise urea breath test, antibody detection using serology, and stool antigen test (6).

The aim of the current study was to compare invasive and non-invasive tests for the detection of
H. pylori in patients with gastroduodenal disease. Antibiotic susceptibility test results were also
evaluated for H. pylori strains.
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Methods

Patients

The present study was planned retrospectively. Data included 87
patients who had been evaluated at Departments of Pediatric Gas-
troenterology and Internal Medicine, Hacettepe University School
of Medicine. Biopsy specimens were obtained during esophago-
gastroduodenoscopy. The study was conducted in accordance with
the Declaration of Helsinki.

Culture

Samples were inoculated onto brain heart infusion (BHI; Oxoid,
England) agar containing 7% horse blood and antibiotics (10 mg/L
vancomycin, 5 mg/L trimethoprim, 5 mg/L cefsulodin, and 5 mg/L
amphotericin B). All samples were incubated at 35°C-37°C for 5-7
days under microaerobic conditions. Bacterial isolates were identi-
fied by Gram staining, colony morphology, and urease, catalase,
and oxidase reactions (7).

Antibiotic Susceptibility Tests

Antibiotic susceptibility testing was performed using the gradient
strip method. Amoxicillin, clarithromycin, tetracycline, levofloxa-
cin, and metronidazole were tested. The identified strains were
sub-cultured onto antibiotic-free 5% horse blood containing BHI
agars and incubated at 35 °C for 3 days. Samples were inoculated
onto Mueller-Hinton agar (Oxoid, England) containing 5% horse
blood to perform antibiotic susceptibility testing. The European
Committee on Antimicrobial Susceptibility Testing guidelines were
used in order to evaluate the results (8). The H. pylori NCTC 11637
standard strain was used as the control strain.

Helicobacter pylori Stool Antigen (HpSA) Test

Stool samples obtained from the patients were stored at —20°C until
use. Samples were tested for H. pylori antigen using the commer-
cially available HpSA kit (GA Generic Assays GmbH, Germany). This is
an indirect two-site immunoassay based on polyclonal antibodies,
leading to qualitative determination of the antigen in stool samples.

Real-time (RT) PCR Method

DNA isolation was performed with MagNA Pure LC Total Nucleic
Acid Isolation Kit (Roche Applied Science, Germany) in automated
MagNa Pure nucleic acid isolation instrument. RT-PCR was per-
formed in capillary tubes in the LightCycler 2.0 (Roche Diagnostics,
Germany). Cycling conditions were denaturation at 95 °C for 10
min, followed by 40 cycles of amplification at 95°C for 10 s, 55°C
for 10 s (with single acquisition of fluorescence), and 72°C for 15 s.
Melting conditions were at 95°C for 10°s, 50 °C for 5's, and 80°C for
0's. Finally, a cooling step was applied at 40°C for 30 s (9).

Histopathological Examination

Two gastric biopsy specimens, one from the antrum and one from
the corpus, were fixed in 10% formalin. Prepared sections (4 um
thickness) were placed on poly-I-lysine-coated adhesive micro-
scope slides for immunohistochemical staining. All sections were
first dewaxed (heating at 60°C in an autoclave) and then embed-
ded in xylol for 10 min. Automatic immunohistochemical staining
was performed using a Leica DS9800 system (New Castle, United
Kingdom). Antigen retrieval was performed with citrate buffer (pH
6.0, 20 min, 95°C) for 10 min. Sections were incubated with H. py-
lori rabbit polyclonal antihuman antibody (215A-70; Cell Marque,
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CA, USA) at a dilution of 1:100 for 1 h. A polymer detection kit
(DS9800; New Castle, United Kingdom) was used to detect immu-
nostaining. Sections were treated with diaminobenzidine as chro-
mogen. H. pylori-infected tissues were used as positive controls.
The primary antibody solutions were substituted with phosphate
buffer solution in the negative staining controls.

Statistical Analysis

All the analysis was performed by SPSS (Statistical Packege for So-
cial Sciences) for Windows version 15.0 (SPSS Inc.; Chicago, IL, USA).
A p value <0.05 was considered statistically significant. Pearson
correlation analysis was also conducted. P value was calculated
using the McNemar test.

Results

The mean age of the patients was 17.8+10.6 years (min-max:
5-64 years), and 45 (51.7%) were men. Histopathological examina-
tion identified 77/87 (87.5%) patients as positive, whereas 10/87
(12.5%) patients were negative. Positive results were obtained in 55
(63.2%), 71 (81.6%), and 77 (87.5%) patients by the culture method,
HpSA analysis, and PCR method, respectively (Table 1).

Histopathological examination results were accepted as the gold
standard, and specificity, sensitivity, positive predictive value (PPV),
and negative predictive value (NPV) were calculated for each meth-
od (Table 2). The specificity of culture was 100%, and sensitivity was
71.4%. The sensitivity and specificity of HpSA and RT-PCR tests were
found as 87% and 60% and 97.4% and 80%, respectively (Table 3).

Histopathological examination results revealed that false-positive
results were detected by HpSA in 5.6% (4/71) and by RT-PCR in 2.6%
(2/77) of the patients. A higher rate of false-negative results was

Table 1. The evaluation of the diagnostic tests used for the
detection of H. pyloriin the study samples

Positive Negative
Method samples (%) samples (%) Total
Histopathology 77 (87.5) 10 (12.5) 87
Culture 55 (63.2) 32 (36.8) 87
HpSA 71 (81.6) 16 (18.4) 87
RT-PCR 77 (87.5) 10 (12.5) 87

HpSA: Helicobacter pylori stool antigen; RT-PCR: real-time polymerase chain
reaction

Table 2. Comparison of the histopathology results with
culture, HpSA, and RT-PCR results for the detection of
H. pyloriin the clinical specimens

Culture  Culture HpSA  HpSA RT-PCR RT-PCR
(+) Q) (S I R G Q)
Histopathology 55 22 67 10 75 2
positive (n: 77)
Histopathology 0 10 4 6 2 8
negative (n: 10)
Total 55 32 71 16 77 10

HpSA: Helicobacter pylori stool antigen; RT-PCR: real-time polymerase chain reaction
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Table 3. Comparison of the results of the H. pylori
diagnostic methods when histopathology was considered
as the gold standard

Sensitivity Specificity PPV NPV
Method (%) (%) (%) (%)
Culture 71.4 100 100 31.2
HpSA 87 60 944 37.5
RT-PCR 97.4 80 97.4 10.4

PPV: positive predictive value; NPV: negative predictive value; HpSA:
Helicobacter pylori stool antigen; RT-PCR: real-time polymerase chain reaction

Table 4. Correlation of H. pylori test results to
histopathology results

Method False-positive  False-negative r? P
Culture 0 22 0.472 <0.0001
HpSA 4 10 0.387 0.180
RT-PCR 2 2 0.774 <1

Correlation is significant at the 0.01 level.
HpSA: Helicobacter pylori stool antigen; RT-PCR: real-time polymerase chain
reaction

Table 5. Detection of H. pyloriinfection in patients with
upper gastrointestinal bleeding

Positive samples  Negative samples

Method (%) (%) Total
Histopathology 20 (100) 0 20
Culture 14 (70) 6 (30) 20
HpSA 16 (80) 4 (20) 20
RT-PCR 20 (100) 0 20

HpSA: Helicobacter pylori stool antigen; RT-PCR: real-time polymerase chain reaction

Table 6. Antimicrobial resistance of the tested H. pylori
strains (n=48)

Antibiotics Resistance, n (%)
Amoxicillin 0
Clarithromycin 28/48 (58.3%)
Levofloxacin 4/48 (8.3%)
Metronidazole 14/48 (29.2%)
Tetracycline 0

obtained with the culture method (22/32; 68.7%). Culture method,
RT-PCR, and HpSA tests were found to correlate with the Pearson
correlation analysis (Table 4).

In 20 patients who had upper gastrointestinal bleeding, H. pylori
was detected in all patients by RT-PCR, detected in 14 patients by
culture, and detected in 16 patients by HpSA (Table 5).

Antibiotic susceptibility tests were performed on 48 out of the 55
culture positive samples. Among 48 isolates, none of them were
resistant to amoxicillin and tetracycline. Resistance to clarithro-
mycin was found in 28 (58.3%), metronidazole in 14 (29.2%), and
levofloxacin in 4 (8.3%) of the isolates (Table 6).

Discussion

Currently, several different tests for the diagnosis of H. pylori in-
fections exist. Each test has both advantages and disadvantages.
Several studies have examined the diagnostic performance of in-
vasive and non-invasive methods (10, 11). However, these studies
demonstrated a lack of agreement. Discrepancies in the diag-
nostic performance of different tests in different studies might
be attributed to the selection of different methods as the gold
standard.

Among various diagnostic methods, histopathological examina-
tion of endoscopic biopsy specimens provides more information
about the degree of inflammation and associated pathology (12).
It is also the most reliable test in the presence of upper gastroin-
testinal bleeding. Proton pump inhibitors should be stopped prior
to gastroduodenoscopy, since they may decrease the sensitivity of
the histopathological examination.

Routine cultivation is difficult to perform in microbiology labora-
tories, since it is time consuming and hard to maintain microaero-
philic conditions. However, bacterial growth in cultures provides
definitive diagnosis and also enables antibiotic susceptibility test-
ing to guide specific treatment. Gisbert and Abraria (13) reported
three studies with culture sensitivity of 45% and specificity of 98%.
Aktepe et al. (14) reported that the sensitivity of the culture meth-
od is 61%, and specificity is 91%. In the present study, sensitivity
was 71.4%, and specificity was 100% for culture. The low sensitivity
and high specificity of the culture-based methods might be cor-
related with inappropriate biopsy site and inadequate specimens.
However, culture-based methods enable specific antibiotic suscep-
tibility testing of the strains, thus providing important data espe-
cially in populations with a high rate of drug resistance among H.
pylori strains.

HpSA test, which has been introduced as a non-invasive diagnos-
tic alternative, has the advantages of being relatively inexpensive,
easy to perform, and can be used in pregnant women, children,
and the elderly. It can easily be performed in routine laborato-
ries as it does not require complicated laboratory facilities. In a
Japanese study, the sensitivity and specificity of the HpSA test were
93.9% and 95.7%, respectively, when compared with histopatho-
logical examination (15). A study from Turkey reported the HpSA
test sensitivity as 72% and specificity as 67% (14). In our study, sen-
sitivity and specificity were 87% and 60%, respectively. There were
four false-positive samples using the HpSA test. Two of these false-
positive samples were negative using culture and RT-PCR. The two
other samples were negative using histopathology and culture, but
positive with RT-PCR method. Thus, this false-positive may be at-
tributed to the lack of detection by histopathology that was con-
sidered as the gold standard.

The presence of H. pylori and specific antibiotic-resistant genes
can be investigated by RT-PCR from gastric biopsy specimens.
RT-PCR has a high sensitivity and specificity and can be used
as a follow-up assessment after therapy (16). The contamina-
tion may occur during the DNA extraction step or the presence
of inanimate microorganisms residual chromosomal DNA, and
this may lead to false-positive results (17). In our study, biopsy
PCR studies had a sensitivity of 97.4%, specificity of 80%, NPV



of 10.4%, and PPV of 97.4%. There were only two false-positive
samples by RT-PCR. These two samples were also positive by
HpSA test. Thus, obtaining positive results with two different
methods provided strong information that this patient was in-
fected with H. pylori, and the “false” false-positive evaluation in
that specific case was attributed to choosing histopathology as
the gold standard.

Many conventional H. pylori diagnostic methods show a significant
decrease in their sensitivity in patients with upper gastrointestinal
bleeding. However, in cases of upper gastrointestinal bleeding,
PCR techniques and histopathological examination are more reli-
able than rapid urease test, HpSA test, or culture (5, 18). A Korean
study that evaluated the patients with gastrointestinal bleeding
(n=157) found that sensitivity and specificity were 92.5% and 96%
for histopathological examination, 40% and 100% for culture, and
97% and 56% for serology. The HpSA method showed relatively
high sensitivity, but cannot be recommended as the primary diag-
nostic method in the bleeding situation, because of its low speci-
ficity (19). In our study, H. pylori was correctly detected by RT-PCR
and histopathological examination in 20 patients who had upper
gastrointestinal bleeding, culture in 14, and HpSA in 16. The find-
ings of the current study suggested that histopathological exami-
nation and RT-PCR assay were the most appropriate methods for
the detection of H. pylori in patients with upper gastrointestinal
bleeding.

Antibiotic susceptibility testing provides valuable information for
choosing the right treatment. Resistance to metronidazole is re-
ported to be between 15.9% and 77.9% (20, 21). In accordance with
the literature, metronidazole resistance was 29.2% in the current
study. Resistance to clarithromycin was reported to be 34% in Aus-
tria, 54.6% in Spain, and 30.1% in Turkey (22-24). Clarithromycin
resistance was also found to be high (58.3%) in the present study.
Resistance to amoxicillin and tetracycline is very rare. Agudo et al.
(23) revealed no resistance to amoxicillin, rifampicin, and tetra-
cycline. Vécsei et al. (20) reported tetracycline resistance as 0.9%;
however, they did not report any amoxicillin resistance. In our
study, no resistance to amoxicillin and tetracycline was found. The
frequency of levofloxacin resistance is reported to be 5.9%-18.2%
in Turkey, 22.1% in Italy, and 34.5% in China (25-28). In our study,
levofloxacin resistance was also found to be compatible with previ-
ous studies from Turkey (8.3%).

Conclusion

There are a variety of tests available for the diagnosis of H. pylori.
In cases where endoscopy could not be performed, non-invasive,
simple, rapid, and practical HpSA test with acceptable results can
be used to provide diagnosis and to monitor treatment. RT-PCR
method has a high sensitivity and specificity in comparison with
histopathological examination accepted as the gold standard.
Both RT-PCR and histopathological examination are also reliable
diagnostic methods in patients with upper gastrointestinal bleed-
ing. When available, culture should be performed for antibiotic
susceptibility tests, especially in the case of treatment failure.
Thus, each laboratory should better establish its own diagnostic
algorithm for the accurate and appropriate diagnosis of H. pylori
infection in their patient population, according to their laboratory
facilities and clinical setting.
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Abstract / 0z

Short-term Quality of Life after Cytoreductive Surgery and
Hyperthermic Intraperitoneal Chemotherapy
Sitorediktif Cerrahi ile Intraperitoneal Sicak Kemoterapinin Erken Donem Yasam

Kalitesi Uzerine Etkisi
Ozgiil Diizgiin', inang Samil Sarici?, Serkan Gokcay?

Introduction: Cytoreductive surgery (CRS) and hyperthermic intra-
peritoneal chemotherapy (HIPEC) have been increasingly performed
in many advanced centers of our country. Short-term quality of life
(Qol) after the CRS with HIPEC was investigated in Turkish population.
The purpose of our study was to investigate the QoL in patients ope-
rated for peritoneal carcinomatosis (PC).

Methods: Retrospectively collected data from 42 consecutive pati-
ents, who had undergone CRS and HIPEC, and 92 abdominal malig-
nancy patients after oncological surgery without CRS and HIPEC were
selected in the study between 2012 and 2015. A Turkish version of the
European Organization for Research and Treatment of Cancer ques-
tionnaire (QLQ-C30) was used at the 6th month following surgery for
the QoL assessment. Statistical analysis was done with one sample
t-test, and p<0.05 was accepted as statistically significant.

Results: In total, 42 CRS+HIPEC patients were analyzed; of which, 30
(71.4%) were female and 12 (28.5%) were male. The median age was
52 years (range, 22-69). CRS with HIPEC was performed for colorec-
tal carcinoma in 15 patients (35.7%), ovarian cancer in 12 patients
(28.5%), gastric cancer in 6 patients (14.2%), pseudomixsoma peritonei
in 3 patients (7.1%), sarcoma in 3 patients (7.1%), and mesenchymal
tumor in 3 patients (7.1%). The median intraoperative peritoneal car-
cinomatosis index score was 15 (6-29), whereas the completeness of
the cytoreductive score was 0 and 1. The median follow-up period for
all patients was 12 months (range, 6-22 months). The functional and
symptom scores were equal between the CRS with HIPEC and without
CRS+HIPEC cancer patients (p>0.05).

Conclusion: Short-term QoL after the CRS with HIPEC patients and
without the CRS+HIPEC oncologic patients is found to be similar in
Turkish population.

Keywords: Cytoreductive surgery (CRS), hyperthermic intraperitoneal
chemotherapy (HIPEC), Turkish population, quality of life (QoL)

Introduction

Amag: Sitorediktif cerrahi (CRS) ile birlikte hipertermik intraperitone-
al sicak kemoterapi (HIPEC) Ulkemizde ileri merkezlerde son yillarda
giderek artan siklikla yapilmaktadir. Calismamizin amaci peritoneal
karsinomatozis (PK) teshisiyle ameliyat edilen hastalarin hayat kalite-
sini (QoL) degerlendirmektir.

Yontemler: Calismamizda 2012-2015 vyillari arasinda PK tanisiy-
la SRC+HIPEC yapilan 42 hastanin ameliyat sonrasi hayat kaliteleri
ile SRC+HIPEC olmaksizin onkolojik cerrahi sonrasi takip edilen 92
hastanin hayat kaliteleri karsilastirildi. Avrupa Kanser Arastirma ve
Tedavi Organizasyonu (EORTC) tarafindan hazirlanan QLQ-C30 soru-
lari ttm hastalarimiza ameliyat sonrasi 6. ayda uygulandi ve her iki
grup karsilastirildi. istatistiksel analiz one sample t-test ile yapilarak,
p<0.05 anlamli kabul edildi.

Bulgular: 42 hastanin 30'u (%71.4) bayan, 12’si (% 28.5) erkek idi. Has-
talarin yas ortalamasi 52 (range, 69-22) idi. PK orijinleri 15hastada
(%35.7) kolorektal malignite, 12hastada (%28.5) over kanseri, 6hasta-
da (%14.2) mide malignitesi, 3hastada (%7.1) pseudomiksoma perito-
nei, 3hastada (%7.1) sarkom ve 3hastada (%7.1) da mezenkimal timor
olarak bulundu. Ortalama intraoperatif peritoneal karsinomatoz in-
deksi (PCl) 15 (range 6-29) olarak bulundu. Rezeksiyon tamlik skoru
(CCS) 0 ve 1 olarak bulundu. Tiim hastalarda ortalama takip stiresi
12 ay (range 2-26) idi. Her iki grup arasinda fonksiyonel ve semptom
skorlari agisindan istatiksel fark saptanmadi (p>005).

Sonug: SRC+HIPEC olmaksizin onkolojik cerrahi yapilan hastalar ile
karsilastinldiginda,PK sebebiyle SRC+HIPEC yapilan olgularin kisa do-
nemde yasam kalitelerinin (QoL) benzer oldugu bulunmustur.

Anahtar Kelimeler: Sitorediiktif cerrahi (CRS), Hipertermik intraperi-
toneal kemoterapi (HIPEC), Turkish population, Yasam kalitesi (QoL)
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Peritoneal carcinomatosis (PC) which is called advanced stage of abdominal cancer continues to
be a problem that not fully solved at the present time. Due to both medical cost burdens and infe-
rior treatment results of oncologic diseases with palliative chemo-radiotherapy or supportive care
in advance, in 1989 Sugarbaker et al. (1) presented cytoreductive surgery (CRS) and hyperthermic
intraperitoneal chemotherapy (HIPEC) as a stunning method for appropriate patients with PC.
Initially, this technique had excessive treatment-related morbidity and mortality with a major
concern. However, completion of learning curve in the experienced centers resulted an overall
decreasein postoperative morbidity and mortality, as shown in the recent studies (2, 3).

Regardless of enhanced survival with admissible morbidity and mortality of surgery, quality of life
(Qol) in patients with PC is still controversial. Due to broad resection and possible chemotherapy
toxicity, changes in QoL patients with CRS and HIPEC could be more than simple surgery.

These studies were performed in Western and Asian population;nevertheless, have not been ap-
plied in Turkish population. Thus, in the present study, we aimed to share out QoL results of our
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PC patients with CRS and HIPEC with comparison the oncologic
patients operated only without CRS and HIPEC.

Methods

Prospectively collected data of 42 PC patients who had undergone
CRS and HIPEC in Department of Surgical Oncology, Cukurova Uni-
versity School of Medicine, between

December 2012 and May 2015, were analyzed. Preoperative evalu-
ation was made with thoraco-abdominal computerized tomog-
raphy (CT) and positron emission tomography (PET)-CT. Patients
were chosen as candidates for CRS and HIPEC in multi-disciplinary
oncology meeting aiming a complete cytoreduction. For compari-
son, 92 abdominal malignancy patients after oncological surgery
without CRS and HIPEC were selected randomly in our oncology
clinic. Ethic Committee approval was approved by the Institutional
Review Board of the Cukurova University for this study (CUM 2015-
48-28). Informed consent was obtained from each patient.

Intraoperatively spreading of tumour was evaluated by the PC
index (PCI) (4). Residual tumor presence after cytoreduction was
reevaluated with residual completeness scoring (CCS) (5). Mitomy-
cin C and cisplatin were used according to the primary origin of
the tumor. Chemotherapeutic drug selection and preparation were
done by the clinical oncology experts. After CRS, four intrabdomi-
nal drainage cathaters were inserted into the abdomen, and HIPEC
was administered for 60 minutes (range, 30-60).

The Turkish form of the European Organization for Research and
Treatment of Cancer (EORTC) QLQ-C30 which was confirmed previ-
ously by Hoopman et al. (6) was selected for QoL. All question-
naires were administered by clinical oncologists. Functional mea-
surement (physical, role, cognitive, emotional, social), symptom
degree (fatigue, pain, dyspnea, loss of appetite, sleeping, diarrhea,
constipation, nausea or vomiting, and financial problems), and
global health status were measured in all patients. Scoring was
ranged between 0 and 100 (7).

Statistical Analysis

Statistical analyses were performed using SPSS (Statistical Package
for Sociel Sciences) 15.0 for Windows (SPSS Inc.; Chicago, IL, USA).
The mean QoL scores were calculated in both groups and com-
pared by using one-sample t- test. P values <0.05 were considered
statistically significant.

Results

Forty-two patients with CRS and HIPEC with 92 oncologic patients
operated without CRS and HIPEC were compared. Of the 42 pa-
tients with PC, 30patients (71.4%) were female and 12 (28.5 %) were
male. The median age was 52 years (range, 22-69). No significant
difference was observed according to the demographics of the two
groups (Table1).

CRS with HIPEC were performed for colorectal carcinoma in 15 pa-
tients (35.7 %), ovarian cancer in 12 patients (28.5 %), gastric can-
cer in 6 patients (14.2 %), pseudomixsoma peritonei in 3 patients
(7.1 %), sarcoma in 3 patients (7.1 %), and mesenchymal tumor in
3 patients (7.1 %). The median intraoperative peritoneal carcino-
matosis index (PCl) score was 15 (6-29) while the completeness of
cytoreductive score (CCS) was 0 and 1. The median follow-up pe-

Table 1. Demographics of patients, comorbidity and the
primary tumor

Oncology patients

CRS+HIPEC operated
patients without CRS+HIPEC

Variables N=42 N=92
Gender (M/F) 42(12/30) 92 (31/61)
Age (year) 52 (22-69) 58(25-72)
BMI (kg/m?) 21.144.2 222435
Education N (%)

Primary 4(9.5%) 8 (8.7 %)

High School 12 (28.5%) 27 (29.3 %)

University 26 (62 %) 52 (56.5 %)
Comorbidities N

Hypertension 12 14

Diabetes mellitus 7 17

Asthma 3 5

Cardiovascular disease 1 6
Primary tumor N (%)

Colorectal 15(35.7%) 44(47.8%)

Ovarian 12(28.5%) 30(32.6%)

Gastric 6(14.2%) 15 (16.3 %)

Pseudomyxoma peritonei 3 (7.2 %)

Sarcoma 3(7.2%) 3(3.2%)

Mesenchimal tumor 3(7.2%)

*CRS: cytoreductive surgery; HIPEC: hyperthermic intraperitoneal
chemotherapy; BMI: body mass index

riod for all patients was 12 months (range, 6 - 22). Functional and
symptom scores were equal between CRS with HIPEC and without
CRS+HIPEC cancer patients (p>0.05). The ECOG performance status
of all patients was 0 or 1.

Without PC group included colorectal carcinoma in 44 patients
(47.8 %), ovarian cancer in 30 patients (32.6 %), gastric carcinoma
in 15 patients (16.3 %), and sarcomas in 3 patients (3.2%).

The median duration of operation for CRS and HIPEC was 480 min-
utes (range, 310-565) and that for without CRS and HIPEC group
was 110minutes (range, 80-160) (p<0.001). The median PCl was 15
(range, 6-29). There were 39 patients in CCS 0 and 3 patients in CCS 1.
The median admission in intensive care unit (ICU) was 1 day (range,
0-12). Median length of hospital stay was 13 days (range, 7-28).

The EORTC-QLQ-C30 scores of patients after CRS and HIPEC com-
pared with patients without CRS and HIPEC are demonstrated in
Table 2. There were no difference between the groups of EORTC-
QLQ-C30 scores.

Discussion

CRS and HIPEC enhanced survival of patients with peritoneal dis-
semination of cancer (1-3). Despite improved survival and admis-
sible morbidity and mortality of the surgery, QoL for the patients
undergoing CRS and HIPEC is still controversial. In spite of there
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Table 2. Comparison of EORTC QLQ C-30 scoresin patients with CRS and HIPEC and oncology patients operated without CRS

and HIPEC

EORTC QLQ-C30 CRS+HIPEC patients

parameters (N=42)

Physical functioning 78(70-87)
Role functioning 81(76-91)
Cognitive functioning 87(81-94)
Emotional functioning 82(75-88)
Social functioning 81(75-90)
Global quality of life 65(57-79)
Fatigue 14(10-22)
Pain 15(6-24)
Nausea and vomiting 8(2-15)

Dyspnea 10(3-17)
Insomnia 19(8-28)
Appetite loss 10(2-18)
Constipation 15(6-22)
Diarrhea 9 (3-15)

Financial problems 23(11-35)

Oncology patients operated
without CRS+HIPEC

(N=92) P
84 (75-90) 0.524
85 (79-93) 0.406
89 (85-96 0305
84 (73-90) 0.555
82 (75-90) 0.465
68 (55-82) 0343
16 (11-25) 0.245
16 (7-25) 0.324

9(1-17) 0.405

9 (2-17) 0325
17 (8-26) 0308

9 (3-17) 0.243
13 (5-21) 0.543

8(2-17) 0.550
24 (11-37) 0.605

*CRS: cytoreductive surgery; HIPEC: hyperthermic intraperitoneal chemotherapy; EORTC QLQ-C30: European Organization for research and treatment of cancer

quality of life

have been many articles with respect to QoL scoring calculated for
patients with CRS and HIPEC, there is no information about these
scores in Turkish PC patients. To our knowledge, this is the first
study from a Turkish university hospital referral oncology unit that
assesses QoL outcomes who undergone CRS with HIPEC.

There have been recent publications in the literature about EORTC
QLQ C-30 to assess the QoL for PC patients. Schmidt et al. (8) evalu-
ated the QoL of patients who underwent CRS combined with HIPEC,
and found that QoL is associated with an increased morbidity and
mortality according to the difficulty of surgery. On the other hand,
in the study of Alves et al. (9) applied EORTC QLQ C-30 questionnaire
to their PC patients who undergone CRS with HIPEC. The authors
found an improvement in QoL at one year following the procedure.
Furthermore, Tan et al. (10) alcompared CRS plus HIPEC patients
with their cancer free patients. They found cognitive functioning
scores and fatigue scores better in their CRS+HIPEC patients.

In the present study, the Turkish version of EORTC QLQ C-30 was eval-
uated between PC patients with CRS and HIPEC and patients without
CRS and HIPEC, 6 months after surgery, and no significant difference
was found between two groups. However, our study have some limi-
tations. First one is its retrospective design. Lack of the patients basic
QoL scores for reference values after CRS and HIPEC is the second
limitation. Third limitation is the variety of primary cancer origins.
Compared to the population of oncology patients operated without
CRS and HIPEC in our center, those patients that underwent CRS and
HIPEC had smilar scores in global health, physical functioning, emo-
tional functioning and social functioning.

Developing hospital care, advances in ICU for postoperative pa-
tient care, and a significant increase in the numbers of specialized
oncology units in private sector as well as in the state hospitals can

be the reason of no difference of QoL. On the other hand, success-
ful tumor free surgery, lack of serious morbidity, adequate enteral
nutrition, achievement of longer disease-free survival and rapid
return to normal life of the oncology patients are important fac-
tors affecting QoL. This is likely due to the fact that many of the pa-
tients after cancer surgery in Turkey starting to take chemotherapy
in this period, quick return to their normal economic, social and
physical lives that can be explained why scores are better in both
CRS and HIPEC and without CRS and HIPEC groups.

Conclusion
Short term QoL after CRS with HIPEC and oncology patients op-

erated without CRS and HIPEC seems to be equal in our Turkish
population.
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Is there Any Difference between the Patients with
Primary Endometriomas and those with Recurrent

Endometriomas?

Rekiiren Endometriyoma Nedeniyle Opere Olan Hastalar ile ilk Kez Opere Olan
Hastalar Arasinda Herhangi Bir Fark Var midir?

Hale Goksever Celik' @, Engin Celik? @, Gokce Turan'

Introduction: Repeated surgery for recurrent endometriomas is harm-
ful to the ovarian reserve. The aim of the study was to identify predicti-
ve factors determining recurrence of endometriomas based on demog-
raphic and clinical characteristics.

Methods: A total of 151 patients who underwent surgery for endomet-
riomas between May 2014 and May 2016 were included in this retros-
pective cohort study. The patients were grouped according to the pre-
sence of recurrent surgery for endometriomas and compared based on
demographic and clinical characteristics.

Results: A total of 8 patients had repeated surgery for recurrent en-
dometriomas. The patients with recurrent endometriomas had larger
cysts and higher cancer antigen-125 levels. There is no statistically sig-
nificant difference between patients who underwent surgical treatment
primarily or secondarily.

Conclusion: There was no significant difference found in patients who
underwent primary or secondary surgery for endometriomas according
to demographic and clinical characteristics. It was found that it is not
possible to predict the patients in whom endometriomas will recur.
Therefore, excision of the cyst in the first surgery should be carefully
performed to minimize the ovarian damage and delay recurrence.

Keywords: Endometrioma, recurrence, laparoscopy, ovarian damage

, ibrahim Polat’

Amag: Rekiren endometriyoma nedeniyle tekrarlayan cerrahi, over
rezervine zarar vermektedir. Calismamizin amaci, endometriyomasi
olan hastalarin demografik ve klinik 6zelliklerine bakarak rekiirensini
ongoren bir belirte¢ olup olmadigini tanimlamaktir.

Yontemler: Mayis 2014 ve Mayis 2016 tarihleri arasinda endometri-
yoma nedeniyle klinigimizde opere edilmis 151 hasta bu retrospektif
kohort calismaya dahil edildi. Hastalar nceden endometriyoma ne-
deniyle opere olup olmamalarina gore gruplandirildi ve demografik
ve klinik ozeliklerine bakilarak karsilastirma yapildi.

Bulgular: Populasyonda 8 hasta ikinci kez endometriyoma endikas-
yonuyla opere edilmekteydi. Rekiiren endometriyomasi olan hastalar,
ilk kez opere olan hastalara gore daha biiytik boyutlu kistlere sahipti
ve kanser antijeni-125 (CA125) degerleri daha ytiksekti. Demografik
ve klinik ozellikler bakimindan iki grup arasinda istatistiksel anlamli
bir fark bulunmadi.

Sonug: Primer ve sekonder endometriyoma cerrahisi geciren hasta-
lar arasinda demografik ve klinik 6zellikler bakimindan istatistiksel
anlaml bir farklihk izlenmedi. Hangi hastada endometriyomanin
niiksedecegini ongormek miimkiin gozikmemektedir. Dolayisiyla
endometriyoma nedeniyle opere olan hastalarda overyan hasarini
onlemek ve rekiirensi azaltmak icin ilk cerrahi dikkatlice yapiimalidir.

ORCID 1Ds of the all authors: H.G.C. 0000-0002-
5162-3262; E.C. 0000-0001-7646-6091; G.T. 0000-
0002-2443-1927; 1.P. 0000-0001-9434-3976.

This Study was presented in 7" National
Reproductive Endocrinology and Infertility
Congress (November 17-20, 2016, Antalya,
Tiirkiye)

"Department of Obstetrics and Gynecology,
Health Sciences University, istanbul Kanuni
Sultan Siileyman Training and Research Hospital,
istanbul, Tiirkiye

2Department of Obstetrics and Gynecology,
istanbul University School of Medicine, istanbul,
Turkiye

Address for Correspondence/Yazisma Adresi:
Hale Goksever Celik
E-mail: hgoksever@yahoo.com

Gelis Tarihi/Received: 02.10.2017
Kabul Tarihi/Accepted: 07.12.2017

© Telif Hakki 2018 Makale metnine
istanbultipdergisi.org web sayfasindan
ulasilabilir.

© Copyright 2018 by Available online at
istanbulmedicaljournal.org

Anahtar Kelimeler: Endometriyoma, rekiirens, laparoskopi, over hasari

Introduction

Endometriosis is the presence of endometrial glands and stroma outside the uterine cavity af-
fecting mostly women of reproductive age and is encountered in 10%-15% of women during their
reproductive age. This disease is usually manifested by dysmenorrhea (62.2%), infertility (14%),
and chronic pelvic pain (13.3%) (1).

Endometriosis can be divided into three types: superficial endometriosis, deep endometriosis,
and ovarian endometriosis called endometrioma. Endometrioma is the formation of the cyst con-
taining chocolate-colored content and is encountered in 17%-44% of patients with endometriosis.
It is hypothesized that endometriomas arise as coelemic metaplasia of the ovarian epithelium or
invaginations of the inverted ovarian cortex after implantation of the endometriotic foci on the
ovarian surface (2).

There is no consensus about definitive treatment of endometriomas to relieve pain, optimize fer-
tility, and delay recurrence. At present, the optimal treatment is the surgical excision of the ovar-
ian endometriomas. Fenestration or aspiration of endometriomas is considered an alternative to
minimize damage to the ovarian reserve (3). Although laparoscopic excision of the entire cyst wall
is believed to be more effective than excision by laparotomy, ovarian injury is inevitable in lapa-
roscopic surgery (4). Characteristics of the cyst, surgical method, and experience of the surgeon
affect the ovarian damage, particularly in repeated operations for recurrent endometriomas (5).

Endometriomas tend to recur after the operation, and repeated surgery for recurrent endome-
triomas is harmful to the ovarian reserve. Guo (6) reported that the recurrence rate was 21.5% and
40%-50% at 2 and 5 years, respectively, after primary surgery. Repeated surgery for these recurrent
cysts is harmful to the ovarian reserve, especially because of dense adhesions. There is a debate
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about the postoperative medical suppression of ovulation with
oral contraceptives, danazol, or gonadotropin-releasing hormone
agonists to prevent recurrence (7).

We aimed to identify whether there is a predictive factor for deter-
mining the correlation between the recurrence of endometriomas
and demographic and clinical characteristics.

Methods

A total of 151 patients who underwent surgery for endometrio-
mas between May 2014 and May 2016 were included in this ret-
rospective cohort study. Inclusion criteria were as follows: (1) the
presence of endometrioma with a diameter of at least 2 cm, (2)
reproductive age (18-45 years) with regular menstrual cycles, and
(3) absence of any endocrine disease. Exclusion criteria were as
follows: (1) high levels of follicle-stimulating hormone compatible
with postmenopausal period and (2) any suspicion of malignant
ovarian disease. Clinical and demographic characteristics, includ-
ing age, gravidity parity, the complaint of the patient on admis-
sion, cyst size, serum cancer antigen-125 (CA 125) level, surgical
characteristics, such as the presence of adhesion, and laterality of
the endometrioma were obtained from the patients medical re-
cords. Details such as surgical method (laparoscopy or laparotomy,
cystectomy, oophorectomy, or hysterectomy), postoperative medi-
cations, and recurrence time were obtained from the medical re-
ports of the patients. The operative findings at the first operation
in recurrent cases could not be compared with the findings at the
second operation. Because the first operation in most patients had
been done in other clinics, the information about the findings dur-
ing the operation was not available.

The recurrence was described as the occurrence of endometrio-
mas sized at least 2 cm. The recurrence time was defined as the
time from the primary surgery in years. Oral contraceptives had
been generally preferred as postoperative medication to suppress
ovulation. All the cystectomies were performed under general an-
esthesia by the experienced surgeons. The laparoscopic surgery
was preferred and performed as follows. After establishment of
pneumoperitoneum using the Verres needle through a 10 mm
subumbilical vertical incision, a 10 mm laparoscope was inserted.
Then, two to three additional 5 mm trocars were suprapubically
placed to introduce ancillary instruments. At entrance to the ab-
domen pelvis, abdomen, and the surface of the cyst and ovaries
were assessed for any suspicious sign of malignancy. The cleavage
plane was identified at first, and the cyst wall was stripped off the
ovary by traction and countertraction by two atraumatic grasping
forceps. Bipolar electrocoagulation was occasionally applied for
hemostasis on the ovarian parenchyma with caution not to dam-
age ovarian reserve. The cyst wall was removed from the abdomen
by means of an endobag. If the oopherectomy was performed,
the utero-ovarian ligament and the infundibulopelvic ligament
were ligated, and the ovary was removed. The laparotomy was
performed in the appropriate anatomic planes. The postoperative
pathological examinations confirmed that the cysts were endome-
triomas.

Our study was designed as a retrospective cohort study and con-
ducted according to the guidelines of the Helsinki Declaration.
There was no ethical approval required because we collected data
of the patients from the records in the archive, and we did not

document any personal information. Furthermore, in our hospi-
tal, informed consent is taken from every patient concerning the
medical information which may be used in scientific publications.
The possibility of receiving subsequent phone calls to ascertain
follow up is also stated in this informed consent, which has been
signed by all participating women.

Statistical Analysis

Data are given as meantstandard deviation for normally dis-
tributed continuous variables and as frequencies for categorical
variables. Relevant parameters were separately examined using
chi-square test or independent samples t-test, depending on the
parameter type and its relationship with the delivery method. The
SPSS (Statistical Package for Social Sciences) for Windows version
22.0 software (IBM Corp.; Armonk, NY, USA) was used for the analy-
sis, and a two-sided p<0.05 was considered significant.

Results

The mean age in our study population was 34.5+7.1. The cyst size
ranged between 2 and 20 cm with mean values of 6.9£3.0 cm. The
mean serum CA 125 level was 148.9+420.6. Clinical and demo-
graphic characteristics are shown in Table 1. A total of 8 patients
underwent repeated surgery for recurrent endometriomas. The
time to recurrence was 2.6x0.7 years. Only 25% of these patients
with recurrent endometriomas had used medication for ovulation
suppression after primary surgery.

When patients were compared with regard to primary or second-
ary surgery for endometriomas, there was no any statistically sig-
nificant difference between the groups, except the surgical meth-
od (Table 2). Patients with recurrent endometriomas had larger
cysts and higher CA 125 levels. Pelvic pain was the most common
complaint on admission in both groups. Although there is no sta-
tistically significant difference, the patients in the recurrent group
had received more postoperative treatment. Bilaterality and ad-
hesion formation were observed more frequently in the recurrent
group. The surgical method included laparoscopic cystectomy, cys-
tectomy with laparotomy, oophorectomy, and hysterectomy. In the
recurrent group, oophorectomy was not performed.

Discussion

Endometriomas affect 17%-44% of patients with endometriosis.
Because both the cyst itself and surgical intervention create prob-
lems in the ovarian reserve, there is no consensus about the pre-
ferred approach for these patients (8). According to recent guide-
lines, surgical excision of the entire cyst wall is the gold standard
treatment for endometriomas. Surgical intervention improves
patients symptoms, but could also be harmful to the ovarian
reserve. Because of these reasons, the first operation should be
carefully performed. As mentioned before, endometriomas have
a very high recurrence rate and short recurrence time after the
first operation, particularly in the treated ovary (9). Based on the
reproductive capacity, repeated surgery via either laparoscopy or
laparotomy can cause damage to the ovaries.

Several methods have been tried to minimize the time interval of
recurrence. Chang et al. (10) used the combination of transvaginal-
ultrasound-guided aspiration and sclerotherapy in recurrent endo-
metriomas and found it as an effective and safe alternative to treat



Table 1. Characteristics of the patients

number(%) or

meanzstandard

Characteristics deviation
Age 345+7.1
Gravida 1.4+13
Parity 11+1.0
Cyst size (cm) 6.9£3.0
Serum CA125 level (U/mL) 148.9+120.6
Comorbidity

Absent 131 (86.8)

Present 20 (13.2)
Complaint

Only control 8(53)

Pelvic pain 97 (64.2)

Menstrual irregularities 7(4.6)

Dysmenorrhea/dysparonia 17 (11.3)

Infertility 22 (14.6)
Previous history

Absent 143 (94.7)

Present 8(5.3)
Postoperative treatment

Absent 122 (80.8)

Present 29(19.2)
Operation

Laparoscopic cystectomy 106 (70.2)

Cystectomy by laparotomy 30(19.9)

Oopherectomy 9 (6)

Hysterectomy 6(4)
Laterality

Right 49 (32.5)

Left 69 (45.7)

Bilateral 33(21.9)
Adhesion

Absent 49 (32.5)

Present 102 (67.5)

recurrent cysts. Because ovulation plays a fundamental role in the
pathogenesis of the cyst, regular oral contraceptives, continuous
or cyclic, have been used until the patient desires pregnancy (11,
12). Noretindrone acetate is another choice in recurrent endome-
triomas until the resolution of symptoms (13). Lee et al. (14) tried
postoperative cyclic oral contraceptives after the gonadotropin-
releasing hormone agonist treatment and found that the recur-
rence of endometriomas effectively reduced in women who did
not desire pregnancy in the near future.

In our study, we compared the clinical and demographic charac-
teristics of the patients who underwent primary and secondary
surgery for endometriomas. We found that there was no statisti-
cally significant difference regarding these characteristics. We did
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Table 2. Comparison of the characteristics of the patients
between the two groups

Patients Patients with
with primary recurrent
operation endometriomas p
Age 34.616.9 33.0+10.1 NS
Gravida 1.4£1.3 1.8£2.3 NS
Parity
Nulliparity 54 (37.8) 3(37.5) NS
Multiparity 89 (62.2) 5 (62.5)
Cyst size (cm) 6.91t2.9 73141 NS
Serum CA125 137.8£107.4 348.41212.9 NS
level (U/mL)
Comorbidity
Absent 124 (86.7) 7 (87.5) NS
Present 19 (13.3) 1(12.5)
Complaint
Only control 7 (4.9 1(12.5) NS
Pelvic pain 92 (64.3) 5 (62.5)
Menstrual irregularities 6(4.2) 1(12.5)
Dysmenorrhea/Dysparonia 17 (11.9) 0
Infertility 21(14.7) 1(12.5)
Postoperative treatment
Absent 116 (81.1) 6 (75) NS
Present 27 (18.9) 2(25)
Operation
Laparoscopic cystectomy 102 (71.3) 4 (50) .015
Cystectomy by laparotomy 28 (19.6) 2(25)
Oopherectomy 9(6.3) 0
Hysterectomy 4(2.8) 2 (25)
Laterality
Right 49 (34.3) 0 NS
Left 64 (44.8) 5 (62.5)
Bilateral 30 (21) 3(37.5)
Adhesion
Absent 47 (32.9) 2 (25) NS
Present 96 (67.1) 6 (75)

not analyze the ovarian reserve because data about the hormone
profile in our medical reports were missing. However, data from
the literature indicate that each operation reduces the ovarian re-
serve and reproductive capacity (15). Thus, every woman should
be informed about the high recurrence rate and the available
treatment modalities (16).

There is also conflicting data about the effect of postoperative
medications to minimize the recurrence risk. Long-term postop-
erative oral contraceptive use is a good choice for this purpose. Ac-
cording to our results, patients in the recurrent group underwent
more postoperative treatment, although there was no statistically
significant difference. The reason for this result could be that more
adhesion or more advanced stage could be observed during the

149



150

istanbul Med ] 2018; 19: 147-51

first operation, and these patients could be managed with postop-
erative treatment.

In case of recurrence, medical treatment is the first step, particu-
larly in small cysts. If medication is ineffective, if the cyst is rapidly
growing, if infertility or suspicion of malignancy is present, or if
patient is suffering from pain, surgery may be offered for the re-
current endometriomas to such patients. In our study, the main
indication for surgery in both primary and secondary cases was
pelvic pain.

Many studies have been performed to determine the risk factors
for the recurrence of endometriomas after operation. Cyst size, op-
erative time, intraoperative blood loss, and several serum markers
change the recurrence rate of endometriomas (17, 18). Some stud-
ies showed that there were several risk factors for endometrioma
recurrence such as the cyst size >8 cm, young age (<25 years),
preoperative cyst rupture, or preoperative dysmenorrhea. Authors
explained that recurrent cysts occur in the lesions in which a cys-
tectomy was performed, whereby endometrial cells touched the
peritoneal surface. The impact of postoperative hormone therapy
on ovarian endometriosis remains unclear. Maul et al. (19) found
that patients did not significantly benefit from additional postop-
erative hormone therapy (gonadotropin-releasing hormone ago-
nist, oral contraceptive, medroxyprogesterone acetate, or danazol)
in terms of reducing the risk of disease and pain recurrence. A
retrospective study performed by Koga et al. (20) indicated that
prior use of medical treatment for endometriosis is a significant
risk factor for recurrence in later life. Higher diameter of the mass,
previous pelvic surgery, operation type, presence of adhesion, and
higher CA 125 levels were found as risk factors for endometrioma
recurrence, whereas demographic and obstetric past history had
no difference for endometrioma recurrence in another study (21).
The reason for this could be that larger endometriomas are more
prone to rupture before or during surgery resulting in more adhe-
sion formation and peritoneal spread of endometrial cells. But we
did not find any correlation between the clinical and demographic
characteristics and the recurrence of endometriomas after surgery.
This could be explained with the small number of recurrent endo-
metriomas in our population. Fedele et al. (22) did not find any
difference between the patients with endometriomas and patients
with recurrent endometriomas according to these characteristics,
similar to our results.

According to recent guidelines, there is a strong recommendation
for clinicians about the use of oxidized regenerated cellulose dur-
ing endometriosis surgery to prevent adhesion formation (23, 24).

Conclusion

It is not possible to accurately predict the patients in whom en-
dometriomas will recur. As a result, maximum excision of the cyst
should be performed in the first operation and should be carefully
done to minimize damage to the ovaries and delay recurrence of
the cyst.
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Is there any Association between the Functional Variants
of the NOS3 Gene and Psoriasis?

Psoriazis ve NOS3 Gen Fonksiyonel Varyantlari Arasinda Bir iliski Var midir?

Sacide Pehlivan’

Introduction: Psoriasis (Ps) is a chronic, immune-mediated inflamma-
tory skin disorder with an incompletely understood etiology. The aim
of this study was to investigate the relationship between the suspecti-
bility to Ps and G894T (rs1799983) and variable number tandem repeat
(VNTR) variants of the endothelial nitric oxide synthase (NOS3) gene.

Methods: This is a case-controlled study that included 74 Ps patients
in addition to 74 matched healthy unrelated controls from the same
locality. The NOS3 gene variants were analyzed by polymerase chain
reaction (PCR) and/or PCR- restriction fragment lenght polymorp-
hism (PCR-RFLP).

Results: The NOS3 G894T TT genotype and T allele were more com-
mon in the Ps group compared to the healthy controls (p=0.000,
p=0.001, respectively). The NOS3 VNTR variant BB genotype and B
allele were higher in the patient group than in the control group
(p=0.005, p=0.000 respectively). The NOS3 VNTR AA genotype was
lower in the patient group (p=0.027). However, a stratified analysis
including arthritis, the Ps area and severity index (PASI), the age of
onset, and family history revealed no significant correlation between
the NOS3 G894T and NOS3 VNTR genotypes (p>0.05).

Conclusion: These results suggest that the NOS3 G894T and VNTR va-
riants are associated with Ps in a Turkish cohort. However, future stu-
dies are needed to understand the genetic role of the NOS3 variants

, Huiseyin Serhat inaloz2, Ayse Feyda Nursal®> @, Aslihan Giilel?, Mustafa Pehlivan?

Amag: Psoriazis (Ps) etyolojsi tam olarak anlasilamayan kronik, im-
miinite ile iliskili enflamatuar bir deri hastaligidir. Bu ¢alismanin
amacl Ps hastaligi yatkinligi ile endotelyal nitrik asit sentaz (NOS3)
geni G894T (rs1799983) ve degisken sayili ardisik tekrar (VNTR) var-
yantlari arasindaki iliskiyi saptamaktir.

Yontemler: Bu calisma ayni bolgeden secilen 74 saglikli kontrole ila-
veten 74 Ps hastasi olmak tizere kontrollu vaka calismasidir. NOS3 gen
variantlari Polimeraz zincir reaksiyonu (PZR) ve/veya PZR-Sinirlayici
enzim parca uzunluk polimorfizmi (RFLP) ile analiz edilmistir.

Bulgular: NOS3 G894T TT genotipi ve T alleli saglikli kontrollere gore
Ps hastalarinda daha fazla bulunuyordu (p=0.000, p=0.001, sirasiyla).
NOS3 VNTR varyant BB genotipi ve B alleli hasta grubunda konrol
grubuna gore daha fazlaydi (p=0.005, p=0.000 sirasiyla). NOS3 VNTR
AA genotipi hasta grubunda azdi (p=0.027). Ancak artrit, Ps alan ve
siddet indeksi (PASI), baslangic yasi ve aile hikayesine gore yapilan
analiz NOS3 G894T ve NOS3 VNTR genotipleri arasinda onemli bir ilis-
ki ortaya koymadi (p>0.05).

Sonug: Bu sonuglar NOS3 G894T ve VNTR varyantlarin Ttrk toplulu-
gunda Ps ile iliskili oldugunu one siirmektedir. Ancak, Ps olusmasin-
da NOS3 varyantlarinin genetik roliinii anlamak icin ileri calismalar
gerekmektedir.

Anahtar Kelimeler: Psoriazis, Endotelyal nitrik oksit sentaz geni,

in the development of Ps.

G894T, VNTR

Keywords: Psoriasis, endothelial nitric oxide synthase gene, G894T,

VNTR
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Introduction

Psoriasis (Ps) (MIM 177900) is a chronic inflammatory skin disease that manifests as red, scaly
skin plaques with various degrees of severity and affects almost 2% of the population (1).
Psoriasis vulgaris is the most common type of the disease. Several factors associated with the
skin, immune system,and human genome have been implicated in the pathogenesis of Ps.
Histologically, Ps is characterized by the hyperproliferation and impaired differentiation of
keratinocytes, dilated hyperplastic blood vessels, and inflammatory infiltration of leucocytes
mainly into the dermis(2). It is suggested that the infiltration of activated T-cells induces kera-
tinocyte proliferation in Ps (3).

Nitric oxide (NO), a multifunctional secondary messenger,which acts as a vasodilator, immuno-
modulator, antioxidant, and bactericide, contributes to the modulation of gene expression, and
alters their functions thorough the nitrosylation of involved proteins. NO plays a role in the main-
tenance of skin homeostasis,and it is a strong regulator of keratinocyte growth and differentiation
(4). NO is produced in and released from keratinocytes in high amounts and is the key inhibitor of
cellular proliferation and inducer of differentiation in vitro. NO is synthesized from L-arginine by
three NO synthases (NOS), namely NOS1 or neuronal, NOS2 or inducible, and NOS3 or endothelial
NO synthase (5). These NOS are expressed by skin cell types, and NOS2 is expressed by keratino-
cytes in Ps and other inflammatory skin disorders (6). The NOS3 gene is found on chromosome
7035-36, within a length of 4.4 kb (7). The NOS3 gene has several allelic variants, and some of
them are functional. The exon 7 Glu298Asp missense variant (rs1799983) and the intron-4 27-bp
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variable number tandem repeat (VNTR) variant of NOS3 are pro-
posed to be related with NOS3 dysfunction, resulting in impair-
ment of NO production (8).

Therefore, in present study, we aimed to investigate the relation-
ship of Ps with the NOS3 gene functional variants in a Turkish
cohort. The results obtained from the study were compared both
between each other and with the clinical parameters.

Methods

Study Population

In total, 74 Ps patients (mean age: 42 years; male-to-female ratio
1.1:1) and 74 healthy controls participated in the study. Both the
study group and control group were of Turkish origin, from the
south of Turkey. Clinical diagnosis was performed by dermatolo-
gists, and all the patients had at least two skin lesions. The par-
ticipants were well informed about the nature of this study and
they participated voluntarily. Clinical data were collected from all
the patients. Disease severity was quantified by the psoriasis area
and severity index (PASI) (9). For all the patients, the PASI score
was recorded. In our study, patients with Ps were sorted into two
groups according to their PASI score. Based on the median distri-
bution, PASI<10 was defined as mild Ps (Type 1) and PASI>10 (Type
1) as severe Ps. High PASI score represents a high degree of psori-
atic severity. Seventy-four healthy subjects, individually matched
to patients by both gender and age, were recruited as controls.
Informed written consent was obtained from all individuals before
enrollment in the study, according to the ethical guidelines of the
Declaration of Helsinki, and the investigation was approved by the
Gaziantep University Instutional Ethical Committee.

Genotyping Analysis

DNA was extracted from whole blood samples using a salting out
method (10). The NOS3 gene variant G894T was analyzed by poly-
merase chain reaction-restriction fragment lenght polymorphism
(PCR-RFLP) method as described previously (11). The G894T variant
was genotyped by PCR amplification using the following primers
5’-CATGAGGCTCAGCCCCAGAAC-3’ (forward) and 5'-AGTCAATCCCTTTG-
GTGCTCAC-3' (reverse). The PCR products were digested using Mbol
enzyme (Invitrogen, Carlsbad, CA, USA) at 37°C overnight. PCR
products were loaded onto 3% agarose gels previously stained
with ethidium bromide and were visualized by using an ultraviolet
transilluminator.The 206 bp products had a consistent restriction
site resulting in a 119 bp and an 87 bp fragment.

The 27 bp-VNTR AB genotype in intron 4 of NOS3 were evaluated
by PCR amplification using primers 5'-AGGCCCTATGGTAGTGCCTTT-3'
(forward) and 5'-TCTCTTAGTGCTGTGGTCAC-3’ (reverse) (12). The am-
plified products were separated by electrophoresis on a 3% agarose
gel and visualized by ethidium bromide staining. The wild type
allele contained five tandem repeats of 27 bp and 420 bp, and the
mutant allele four tandem repeats of 27 bp and 393 bp.

Statistical Analysis

Statistical analysis was performed using the SPSS (Statistical Package
for Social Sciences) version 14.0 for Windows (SPSS Inc., Chicago, IL,
USA). Statistical significance of differences between groups was esti-
mated by logistic regression analysis. Odds ratio (OR) and 95% con-
fidence interval (Cl) were also calculated. Distribution of the NOS3
G894T and VNTR variants and deviation from the Hardy-Weinberg
equilibrium (HWE) for each control group were examined using the
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chi-square test. All the analyses were two-tailed, and a p-value <0.05
was considered to be significant.

Results

This analysis included 74 Turkish patients with Ps and 74 age- and
sex-matched controls. The mean age of the patients was 42 years.
Tables 1 and 2 demonstrate the genotype distribution and allele
frequency of the G894T and VNTR variants of the NOS3 gene in the
patients and the controls.

NOS3 G894T

Frequencies of the GG, GT, and TT genotypes for the NOS3 G894T
variant were 50%, 32.4%, and 17.6%, respectively, among the pa-
tients, and 64.9%, 35.1%, and 0%, respectively, among the controls.
The alleles and genotypes of the NOS3 G894T variant were found
to be significantly associated between the patients and controls.
Patients with the NOS3 TT genotype had a 0.542-fold increased
risk for Ps (OR=0.542, 95% Cl: 0.280-1.048; p=0.000) (Table 1). Al-
lelic frequencies of the NOS3 G894T variant among the patients and
controls were 66.2% and 82.4%, respectively, for allele G (wild type)
and 33.8% and 17.6%, respectively, for allele T (mutant). There was
a significant association between the allele frequencies of the NOS3
G894T variant between patients and controls. The NOS3 G894T T al-
lele was higher in patients with Ps (OR=0.418, 95% Cl: 0.191-0.837;
p=0.001) (Table 1).

NOS3 VNTR

For the NOS3 VNTR variant, a significant difference in both the
genotype distribution and allele frequency between the Ps pa-
tients and control subjects was observed (Table 2). The NOS3 VNTR
AA genotype was lower in the patient group (OR=0.442, 95% Cl:
0.223-0.872; p=0.005), while the NOS3 VNTR variant BB genotype
was higher (OR=0.130, 95% Cl: 0.028-0.600; p=0.005).

Allelic frequencies of the NOS3 VNTR variant among the patients
and controls were 67.6% and 84.5%, respectively, for allele A (wild
type), and 32.4% and 15.5 %, respectively, for allele B (mutant).
There was a significant association between allele frequencies of
NOS3 VNTR between patients and controls (OR=2.609, 95% Cl:
1.487-4.578; P=0.000). Allele B was higher in the patient group
than in the control group.

When the patients and controls were compared in terms of HWE,
deviations were observed in both NOS3 variants (p=0.017 and
p=0.005, respectively) (Table 1 and 2).

Clinical Features According to the NOS3 G894T and VNTR Genotypes
We compared the genotype distribution of the groups with a posi-
tive and negative family history in order to establish any possible
influence of family history on the relation between the NOS3
genotypes and Ps. The distributions of the NOS3 gene variants ac-
cording to family history are given Table 3. We found no significant
difference between the groups.

We evaluated the NOS3 G894T and VNTR variants genotype distri-
bution according to arthritis status in patients with Ps. The results
are presented in Table 4. We found no significant difference be-
tween the patients and controls. When the patient groups were
compared with regard to the presence of arthritis, there was no
statistically significant difference between the arthritic (psoriatic
arthritis) and non-arthritic (psoriasis vulgaris) groups.
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Table 1. Genotype and allele frequencies of NOS3 gene G894T variant in the patients and the controls

NOS3
G894T
Genotypes
GG

GT

T
Total
Alleles
G

T

Total
*HWE p

*HWE: Hardy Weinberg Equilibrium; n: 74; n: 74; NOS3: Endothelial NO synthase

n?

48
26

74

122

26
148

Controls

%

(64.9)
(35.1)
(0)
(100)

(82.4)
(17.6)
(100)
0.066

Patients
n® % OR( 95%Cl) p
37 (50) 0.824 (0.742-0.916) 0.096
24 (32.4) 1.128 (0.571-2.231) 0.862
13 (17.6) 0.542 (0.280-1.048) 0.000
74 (100)
98 (66.2) 0.418 (0.191-0.837) 0.001
50 (33.8)
148 (100)

0.017

OR (Cl95%): 0Odds Ratio with 95% Confidence Interval; The results that are statistically significant are shown in boldface

Table 2. Genotype and allele frequencies of NOS3 VNTR variant in the patients and the controls

NOS3
VNTR
Genotypes
AA

AB

BB
Total
Alleles
A

B

Total
*HWE p

*HWE: Hardy Weinberg Equilibrium; n: 74; n®: 74; NOS3: Endothelial NO synthase

53
19

74

125

23
148

0.850

Controls

%

(84.5)
(15.5)
(100)
0.005

Patients

n® % OR( 95%Cl) p
39 (52.7) 0.442 (0.223-0.872) 0.027
22 (29.7) 0.817 (0.395-1.680) 0.714
13 (17.6) 0.130 (0.028-0.600) 0.005
74 (100)

100 (67.6) 2.609 (1.487-4.578) 0.000
48 (32.4)

148 (100)

OR (C195%): 0Odds Ratio with 95% Confidence Interval; VNTR: variable number tandem repeat
The results that are statistically significant are shown in boldface

Table 3. The relationship between NOS3 gene variants and family history in the patients with Ps

Genotype

NOS3 G894T GG
GT
T
NOS3 VNTR AA
AB
BB

Family history (+)

n* (%)
16 (47.1)
13 (38.2)
5(14.7)
15 (44.2)
13 (38.2)
6(17.6)

Family history (-)

n® (%) OR 95% CI p
21 (52.5) 1.042% 0.264-4.120% 0.953*
11(27.5) 2.230% 0.525-9.480* 0.277*
8 (20.0) 1.4508 0.426-4.937& 0.760&
24 (60.0) 0.705% 0.189-2.630* 0.603*
9 (22.5) 1.694* 0.406-7.080* 0.470%
7(17.5) 1.0108 0.304-3.358¢ 1.000%

2n=34; bn=40; OR (C195%): Odds Ratio with 95% Confidence Interval; *OR (95%Cl) corrected by age and sex, &Fisher's Exact Test; NOS3: Endothelial NO synthase; VNTR:
Variable number tandem repeat. The results that are statistically significant are shown in boldface

To explore a possible relationship between the NOS3 G894T and
VNTR genotypes and PASI scores, we performed stratified analysis
(Table 5). There was no statistical difference between the two levels

of Ps and the controls.

Ps is clinically divided into Type I (onset before 40 years of age) and
Type Il (onset after 40 years of age). Type | shows a high degree of
familial aggregation, while Type Il shows a low degree of familial
history (13). In present study, we found no statistically significant
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Table 4. The relationship between NOS3 gene variants and arthritis in the patients with Ps

Arthritis (+) Arthritis (-)
Genotype n? (%) n® (%) OR 95% CI p
NOS3 G894T GG 12 (52.2) 25 (49.0) 1.898* 0.460-7.835* 0.376*
GT 6(26.1) 18(35.3) 1.904* 0.418-8.660* 0.405*
T 5(21.7) 8(15.7) 1.493¢ 0.430-5.188% 0.526¢
NOS3 VNTR AA 13 (56.5) 26 (51.0) 1.020* 0. 245-4.244* 0.978*
AB 6(26.1) 16 (31.4) 1.397* 0. 287-6.792* 0.679*
BB 4(17.4) 9(17.6) 1.0188 0.278-3.722% 1.000%

an=23; bn=51; NOS3: Endothelial NO synthase; OR (Cl95%): Odds Ratio with 95% Confidence Interval; *OR (95%Cl) corrected with age and sex, “Fisher's Exact Test; VNTR:

Variable number tandem repeat.

Table 5. The relationship between NOS3 gene variants and PASI in patients with Ps

PASI 1 (PASI<10)

PASI 2 (PASI>10)

Genotype n® (%) n® (%) OR 95% Cl p
NOS3 G894T @ 19 (51.4) 18 (48.6) 0.794* 0.210-3.002* 0.733*
GT 11 (29.7) 13(35.2) 0.785* 0.194-3.002* 0.735*
T 7(18.9) 6(16.2) 0.829% 0.250-2.755% 1.000%
NOS3 VNTR AA 20 (54.1) 19 (51.4) 0.906* 0.247-3.324* 0.881*
AB 10 (27.0) 12 (32.4) 0.695* 0.168-2.872% 0.616*
BB 7(18.9) 6(16.2) 1.2068 0.363-4.004¢ 1.0008

an=37; bn=37; OR (C195%): Odds Ratio with 95% Confidence Interval; *OR (95%Cl) corrected by age and sex, SFisher's Exact Test; PASI (psoriasis area severity index); NOS3:

Endothelial NO synthase; VNTR: Variable number tandem repeat

Table 6. The relationship between NOS3 gene variants and disease onset in the patients with Ps

Early onset (<40 age)

Late onset (>40 age)

Type Type Il
Genotype n? (%) n® (%) OR 95% Cl p
NOS3 G894T GG 26 (53.1) 11 (44.0) 1.318& 0.129-13.499& 0.816%
GT 15 (30.6) 9 (36.0) 1.882* 0.163-21.690* 0.612*
T 8(16.3) 5 (20.0) 1.281& 0.371-4.422& 0.752&
NOS3 VNTR AA 25 (51.0) 14 (56.0) 0.338* 0.039-2.940* 0.326*
AB 14 (28.6) 8(32.0) 0.195* 0.018-2.161* 0.183*
BB 10 (20.4) 3(12.0) 1.880& 0.467-7.565& 0.523&

n=49; *n=25; *OR (95%Cl) corrected with age and sex, “Fisher's Exact Test; NOS3: Endothelial NO synthase; VNTR: Variable number tandem repeat

association between the NOS3 (G894T and VNTR) genotypes and
the onset age (Table 6).

Discussion

Ps is a chronic inflammatory immunologic genodermatosis, mani-
fested by an increased activity of proliferative keratinocytes. While
the exact cause remains unclear, environmental and genetic fac-
tors are believed to be involved in the pathogenesis of Ps. Ps has
been related to several gene variants that are implicated in many
different processes, such as skin barrier functions and the regula-
tion of inflammatory and immune responses.

Reactive species or free radicals include reactive oxygen, and ni-
trogen species are called reactive oxygen nitrogen species (RONS).

Most of the RONS carry unpaired electrons and are called free
radicals. In mammalian species, one of the main functions of
specialized enzymes is the production of RONS (14). Skin is the
main target of oxidative stress as it is repetitively exposed to UV
radiation and other environmental stresses. Therefore, it has been
proposed that elevated ROS synthesis, impaired function of an-
tioxidant system, and oxidative stress may be responsible in the
pathogenesis of Ps. Involvement of ROS in the etiopathogenesis of
Ps has been studied by several researchers in recent years (15, 16).
A recent study (17) reported significantly high levels of oxidative
stress markers, such as plasma or serum malondialdehyde (MDA),
and NO end products, in patients with Ps. Besides, blood NO lev-
els were significantly elevated in patients with Ps and exhibited a
positive correlation with the severity and duration of the lesions
(18-20). Some of these studies, further suggested a positive corre-
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lation between the oxidative stress markers and PASI levels and a
negative correlation between antioxidant markers and PASI levels
in patients with Ps (18, 21). Although Tekin et al. (22) demonstrated
that pre-treatment NO levels were significantly higher in Ps pa-
tients than post-treatment levels and controls, they did not find
a relationship between PASI scores and serum nitrite or nitrate.
Adversely, it was suggested a positive correlation between the PASI
and NO levels and thus considered NO to be an important factor
in the inflammatory mechanism in Ps (16). Also,it was detected
that neutrophils, known as the best source of ROS in organism are
increased in psoriatic skin (23).

Ormerod et al. (15) have found high levels of the NOS2 and NOS3
expression in psoriatic lesions, suggesting their impact along with
NO in the occurrence and further development of Ps. Recent ge-
nome-wide association studies described a novel Ps susceptibil-
ity locus tagged by two variants rs4795067 and rs8998802, both
of which are in the intronic region of the NOS2 gene (24). Since
NOS2 and NOS3 play an important role in the production of NO
and the pathogenesis of Ps, we hypothesized that the NOS3 G894T
and VNTR variants could be associated with the risk of Ps. Hence,
we studied the potential association of the NOS3 G894T and VNTR
variants with Ps and tried to correlate the results with the clinical
characteristics in this study.

The NOS3 G894T variant has been related to lowered basal NO pro-
duction and is also reported to have an impact on the function of
the NOS3 protein (25). In a previous study conducted on Turkish
population, Senturk et al. (26) reported that the frequency of T
allele of NOS3 G894T was higher in patients with Ps compared to
that in control. Also, Ogretmen et al. (27) showed that the T allele
frequency in the NOS3 G894T variant was higher in psoriatic pa-
tients than in controls. However, Coto-Segura et al. (6). showed that
the NOS3 G894T variant had no association with Spanish patients.
The results of our investigation showed a significant association of
the NOS3 G894T genotypes with the development of Ps in patients
with Turkish ethnicity (Table 1).TheTT genotype and T allele of the
NOS3 G894T variant were higher in patients with Ps when com-
pared with the healthy volunteers (P=0.000, P=0.001, respectively)
(Table 1). Our results are consistent with the results reported by
Senturk et al. (26) and Ogretmen et al. (27).

The NOS3 VNTR variant, in repeats of a 27-bp consensus sequence,
two alleles that consisted of a common larger allele and a smaller
allele, was studied. This variant has been related to alterations
in the plasma levels of NO and its metabolites. The 27-bp VNTR
plays a cis-acting role in the NOS3 promoter activity and interferes
with NOS3 expression (28). The larger allele (B allele) designated
as “b-insertion” bears five tandem repeats, and the smaller al-
lele (A allele) “a-deletion” has four repeats (29). Coto-segura et al.
(6) declared that the four-repeat allele (mutant allele) was more
frequent among the patients with Ps. In present study, similarly,
the NOS3 VNTR variant BB genotype and B allele were higher
in patients with Ps compared to healthy controls (p=0.000 and
p=0.005, respectively) (Table 2).

Furthermore, we evaluated that relationship between the NOS3
variants genotypes and clinical features (joint involvement, the
age of onset, PASI, and family history). However, a stratified analy-
sis according to clinical features revealed no significant correlation
between the NOS3 G894T and VNTR genotypes and an increased
risk of Ps (p>0.05).

Conclusion

Consequently, our study suggested that the NOS3 G894T and VNTR
functional variants may render the Turkish population suscep-
tible to Ps. Such studies may be useful for better understanding
of the pathogenesis of Ps and development of new therapeutic
approaches for the disease. More studies are required to confirm
our findings in a different, larger populations of patients with Ps.
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Oz / Abstract

Nidek-AL Scan ve Sirius Topografi Cihazlari ile Olgtilen
Keratometri, Merkezi Kornea Kalinhgi ve On Kamara
Derinligi Olctimlerinin Karsilastiriimasi

Comparison of Keratometry, Central Corneal Thickness, and Anterior Chamber Depth
Results Measured With Nidek-AL Scan Biometry and Sirius Topography Devices

Sadik Etka Bayramoglu @), Nihat Sayin

Amag: Cocukluk ve geng eriskin ¢aginda, merkezi kornea kalinligi
(MKK), 6n kamara derinligi (OKD) ve keratometrik dlgiimlerin biyo-
metrik ve topografik ol¢ime gore degisim gosterip gostermedigini
arastirmak.

Yontemler: Yetmis sekiz hastanin 147 gozii calismaya dahil edildi.
Refraksiyon kusuru disinda okiiler hastaligi bulunan hastalar calisma-
ya dahil edilmedi. Tiim hastalarin MKK, OKD ve keratometri degerleri
Nidek AL Scan optik biyometri ve Sirius kombine Scheimpflug-Plasido
disk Kornea Topografi cihazlari ile 6l¢uld.

Bulgular: Yetmis sekiz hastanin 46’si kadin, 32’si erkek idi. Ortalama
yas 14,46+5,15 yil(5-29 yas arasi),ortalama sferik esdeger -0,30+1,13
diyoptri(D), ortalama aksiyel uzunluk 23,28+0.77 mm saptandi. Sirius
MKK 555,66+39.58 um, AL-Scan MKK 548,01+38,14 um saptandi. Si-
rius OKD 3,65%0,28 mm, AL-Scan OKD 3,57+0,26 mm saptandi. Sirius
SimK 43,09£1,45 D, AL-Scan K 2.4 mm 43,22+1,50 D, AL-Scan K 3.3mm
43,241,47 D saptandi. Sirius cihazinda 6lciilen MKK ve OKD degerleri,
AL Scan cihazindan olciilen degerlere gore istatistiksel olarak anlamli
diizeyde daha yiiksek saptandi (p=0,00). Sirius MKK ile AL-Scan MKK
arasinda yuksek diizeyde korelasyon saptandi(p=0.000,r=0.974). Si-
rius OKD ile AL-Scan OKD arasinda yiiksek diizeyde korelasyon sap-
tandi (p=0.000,r=0.918). Sirius SimK degeri ile AL-Scan K 2.4mm ve
K 3.3mm arasinda yiiksek diizeyde korelasyon saptandi (p=0.000, r
degerleri sirasiyla 0.979 ve 0.982 saptand).

Sonug: Cocukluk ve geng eriskin caginda, Sirius ve AL-Scan cihazla-
r arasinda MKK, OKD, SimK ile 2.4-3.3 mm K degerleri istatistiksel
olarak farkli saptanmis olmasina ragmen ol¢imler arasinda yiiksek
korelasyon ve uyum saptandi.

Anahtar Kelimeler: Biyometri, kornea topografisi, pakimetri, sirius,
AL-Scan

Giris

, Dilbade Yildiz Ekinci

, Mehmet Erdogan

Introduction: To investigate whether the central corneal thickness
(CCT), anterior chamber depth (ACD), and keratometric measurements
change according to biometric and topographic measurements in
childhood and in young adult age.

Methods: In total, 147 eyes of 78 patients were included in the study.
Patients with an ocular disease other than refractive error were not
included in the study. CCT, ACD, and keratometry values of all patients
were measured with Nidek-AL Scan optical biometry and Sirius com-
bined Scheimpflug-Plasido disc Corneal Topography devices.

Results: Of the seventy-eight patients, 46 were female and 32 were
male. The mean age was 14.46%5.15 years (range, 5-29 years), the
mean spherical equivalence was -0.30+1.13 diopters (D), and the
mean axial length was 23.28+0.77 mm. The Sirius and AL-Scan CCT
were 555.66139.58 um and 548.01£38.14 um, respectively. The Sirius
and AL-Scan ACD were 3.65+0.28 mm and 3.57£0.26 mm pym, respec-
tively. The Sirius SimK;, AL-Scan K 2.4 mm, and AL-Scan K 3.3 mm va-
lues were 43.0941.45 D, 43.22 £1.50 D, and 43.2+1.47 D, respectively.
The values of CCT and ACD measured on the Sirius device were found
to be statistically significantly higher than those measured by the AL-
Scan device (p=.00). A high level of correlation was found between
the Sirius CCT and the AL-Scan CCT (p=0.000, r=0.974). A high level
of correlation was found between the Sirius ACD and AL-Scan ACD
(p=0.000, r=0.918). A high level of correlation was found between the
the Sirius SimK value and the AL-Scan K 2.4 mm and K 3.3 mm values
(p=0.000, r values were 0.979 and 0.982, respectively).

Conclusion: In childhood and young adult age, between the Sirius
and AL-Scan devices, although CCT, ACD, SimK, and 2.4-3.3 mm K were
statistically different, a high correlation and agreement were found
between the measurements.

Keywords: Biometry, corneal topography, pachymetry, sirius, AL-Scan
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On segment muayenesinde taniya yardimc olmak amacli, cerrahi 6ncesi degerlendirme veya has-
ta takibi icin biyomikroskopik muayeneye ek olarak tarayici-slit topografi, interferometri, Sche-
impflug gortintiileme, optik koherens tomografi cihazlarinin kullanimi artmaktadir. Goriinttileme
yontemleri ile 6n segment parametrelerinin daha dogru 6lciilmesi tanida ve tedavide hatalari
azaltmaktadir. Cihazlarin teknik ozellikleri, 6lciim teknigi, hastaya ait 6zellikler 6lciimlerin tekrar-
lanabilirligini ve karsilastirilabilirligini etkilemektedir.

Nidek AL-Scan (Nidek, Aichi, Japonya) cihazi katarakt cerrahisi 6ncesinde goz ici lensi (GIL) numa-
rasini hesaplamak amacli kullanima sunulan optik biyometri cihazidir. Cihazin baslica avantajlari,
non-kontakt bir 6lciim cihazi olmasi nedeniyle kornea indentasyonundan kaynaklanan ol¢iim
hatalarinin olmamasi, 3 boyutlu otomatik goz hareketi izleme sistemi olmasi nedeniyle goziin
hareketi ve kullanici kaynakli 6lgtim hatalarinin minimalize edilmesidir (1).

Sirius topografi cihazi (Costruzione Strumenti Oftalmici, Florence, italya) donen Scheimpflug kamera
ve Plasido disk gortintiileme sisteminden gelen verileri birlikte degerlendiren 6n segment analiz
cihazidir. Kornea kalinligi, on-arka korneal elevasyon haritalarini iceren topografik 6l¢timler, on ka-
mara derinligi (OKD), keratometri temel 6lctim parametreleridir (2). Kornea hastaliklarinin tani ve
takibi, refraktif cerrahi oncesi degerlendirme ve sonrasinda takip amagli kullaniimaktadir.
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Efektif lens pozisyonu (ELP), katarakt cerrahisi sonrasi kornea ile
GiL arasindaki 6lciilen mesafedir (3). ELP pozisyonun yanhs tahmi-
ni katarakt cerrahisi sonrasi, refraktif sapmalarin en 6nemli sebep-
lerindendir (4). Birinci ve 2. nesil lens giicti hesaplama formiilleri
aksiyel uzunluk ve keratometri degerleri yardimi ile ELPyi hesaplar
(5). Holladay 2, Haigis gibi yeni nesil formiiller ELP hesaplanmasin-
da OKDYyi kullanmaktadir (3, 5, 6). OKD dlciimiindeki hatalar bu
formiillerde ELP'nin yanlis hesaplanmasina ve postoperatif refrak-
tif sapmalara sebep olmaktadir (6).

Calismamizda cocukluk ve genc eriskin caginda merkezi kornea ka-
hinlig (MKK) ve OKD parametrelerini Scheimpflug yontemi ile dlgen
ve yiiksek oranda tekrarlanabilir oldugu saptanan Nidek-AL Scan ve
Sirius topografi cihazlarindan alinan dlgiimlerde, MKK ve OKD para-
metrelerinde fark olup olmadigini saptamayi amacladik (2, 7).

Yontemler

Saglik Bilimleri Universitesi, Kanuni Sultan Sileyman Egitim ve
Arastirma Hastanesi Goz Klinigine poliklinik muayenesi icin bas-
vuran 78 hastanin 147 gozi calismaya dahil edildi. Calisma “Hel-
sinki Deklarasyonu” prensiplerine uygun olarak yapilmistir. Tim
hastalarin yasal velilerinden bilgilendirilmis onam formu alind.
Calisma icin etik kurul onayr alinmustir.

Tum hastalara refraksiyon, biyomikroskop ve goz dibi muayenesini
iceren tam bir oftalmolojik muayene yapildi. Refraksiyon kusuru di-
sinda ek okiiler hastaligi bulunan, goz ici cerrahi gecirmis hastalar ca-
lismaya dahil edilmedi. Ayrica 5 diyoptriden fazla myopisi ve 3 diyopt-
riden fazla hipermetropisi olan hastalar calismaya dahil edilmedi.

Ol¢iim Cihazlan

Sirius topografi cihazi, monokromatik 360 derece rotasyon yapan
Scheimpflug kamera ve 22 halkali Plasido-diski birlestiren on seg-
ment analiz sistemidir. Kornea ve 6n kamaradan 25 radyal kesit
alir. Scheimpflug kamera ve Plasido-disk ol¢timlerini yazilim ile
analiz ederek kornea on yiizey 6l¢timlerini hesaplar. Diger icyapi-
larin 6lgtimlerini Scheimpflug kamerayi kullanarak saptar.

Nidek AL-Scan cihazi Scheimpflug goriintiileme yardimi ile OKD ve
MKK'yi ve kismi koherens lazer interferometrisi teknolojisini kul-
lanarak AL 6l¢imiini yapmaktadir (7). Hastanin korneasina halka
imajr izdustim olusturarak, korneanin kiricilik gtictini, en diiz ve
en dik meridyenleri fotodedektor yardimi ile tespit ederek hesap-
lama yapar.

Ol¢iim Teknigi

Tum olctimler ayni doktor (SEB) tarafindan, Sirius ve AL-Scan ciha-
zindan saat 12.00 ile 13.30 arasinda sirayla alindi. Her iki ol¢cim
arasinda en az 5 dakika beklendi. AL-Scan ve Sirius cihazlarinda
hastalara gozlerini kirptiktan sonra internal fiksasyon isi§ina bak-
malari soylendikten sonra 6l¢tim alindi. Sirius cihazinda 6l¢iimiin
yeterli kalitede oldugunu gosteren ‘OK’ raporu saptandiktan sonra
olctim kaydedildi. AL-Scan cihazi ile 6lciim yapilirken hastanin goz
kirptigi ve 1518a fikse etmedigi tespit edildiginde yeterli 6l¢ctim ali-
nana kadar islem tekrarlandi.

Sirius topografi cihazi ile OKD, K diiz, K dik, ortalama SimK, MKK,
iris capi, iridokorneal agi (iKA),6n kamara hacmi(OKH) élciimleri
kaydedildi. Javal keratometrisi ile 6lctilmesi beklenen degeri, Sirius
cihazinin analiz sonucu hesaplamasi ile Sim K degeri elde edilir.
Hesaplama yapilan zonun genisligi, 6lctlen korneanin egriligine
gore degismektedir. Nidek AL-Scan cihazi ile MKK, OKD, 2.4 mm K
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diiz, 2.4 mm K dik, 2.4mm K ortalama, 3.3 mm K diiz, 3.3 mm K
dik, 3.3 mm K ortalama ve aksiyel uzunluk degerleri 6l¢tldi.

istatistiksel Analiz

istatistiksel analiz olarak Statistical Package for Social Sciences
(SPSS) for Windows, Version 18.0 (IBM Corp.; Armonk, NY, USA)
programi kullanildi. Verilerin normal dagilima uyup uymadigi
Kolmogrov-Smirnov testi ile degerlendirildi. Normal dagilima uyan
MKK, OKD, K diiz-K dik-Sim K ortalama, K diiz 2.4 mm-K dik 2.4
mm- 2.4mm K, 3.3 mm K diiz-3.3mm K dik-3.3 mm K degerleri
eslestirilmis t testi ile karsilastirildi. Her iki cihazda olciilen MKK,
OKD ve Sim K degeri ile 2.4 mm K-3.3 mm K degerlerinin Pearson
korelasyon analizi ve ICC (intraclass correlation coefficent ) katsayi-
st ile mutlak uyumu degerlendirildi.

Bulgular

78 hastanin 46’si kadin, 32’si erkek idi. Ortalama yas 14,46+5.15 yil
(5-29 yas arasi),ortalama sferik esdeger -0.30+1.13 diyoptri (D) sap-
tandu. Sirius topografi ve AL-Scan cihazlarindan elde edilen temel
okiler 6l¢ctim parametreleri Tablo 1'de gosterilmistir.

Sirius MKK 555,66139.58 um, AL-Scan MKK 548,01£38.14 um
saptandi. Sirius OKD 3,65+0,28 mm, AL-Scan OKD 3,57+0,26 mm
saptandi. Sirius MKK ve Sirius OKD degerleri, AL-Scan cihazi deger-
lerinden istatistiksel olarak anlamli diizeyde yiiksek saptandi. Kera-
tometrik ol¢timlerde Sirius SimK degerleri, 2.4 mm AL-Scan ve 3.3
mm AL-Scan degerlerinden istatistiksel olarak anlamli diizeyde dii-
stk saptandi. Her iki cihaz arasindaki tim olctimlere ait ortalama
fark, farka ait%95 gtiven araligi ve p degeri Tablo 2'de gosterilmistir.

Sirius MKK ile AL-Scan MKK arasinda yuiksek diizeyde korelasyon
saptandi (p=0.000,r=0.974). Sirius OKD ile AL-Scan OKD arasin-
da yuksek diizeyde korelasyon saptandi (p=0.000,r=0.918). Sirius
SimK degeri ile AL-Scan K 2.4mm ve K 3.3mm arasinda ylksek di-
zeyde korelasyon saptandi (p=0.000,r degerleri sirasiyla 0.979 ve
0.982 saptandi) (Tablo 3).

Sirius MKK ile AL-Scan MKK testleri arasinda mutlak uyum igin
degerlendirilen ICC katsayisi ylksek uyumu gostermektedir. Siri-
us OKD ile AL-Scan OKD arasinda yiiksek diizeyde uyum saptan-
di. Sirius SimK degeri ile AL-Scan K 2.4mm ve K 3.3mm arasinda

Tablo 1. iki cihaza ait 6lciim ortalamalan

Olgiim Cihazi Ortalama Standart Sapma

MKK Sirius 555,66um 39,58
OKD Sirius 3,65mm 0,26
SimK Sirius 43,09 1,45
iris Capi Sirius 12,33 mm 0,38
OKH Sirius 163,55 25,13
IKA Sirius 43,83 5,75
MKK AL-Scan 548,01 um 38,14
OKD AL-Scan 3,57mm 0,26
K2.4 mm AL-Scan 43,22 1,5

K3.3 mm AL-Scan 432 1,47
Aksiyel Uzunluk AL-Scan 23,3 mm 0,75

MKK: merkezi kornea kalinligi; OKD: 6n kamara derinligi; K:keratometri; OKH:
6n kamara hacmi; iKA: iridokorneal aci
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Tablo 2. Sirius ve AL-Scan cihazindan elde edilen MKK, OKD ve keratometrik verilerin karsilastirilmasi

Ortalama Fark

MKK Sirius - MKK AL-Scan 7,56

OKD Sirius - OKD AL-Scan 0,07

simK sirius - K 2.4 mm AL-Scan -0,102
simK sirius - K 3.3 mm AL-Scan -0,090
Kdiiz sirius - Kdiiz 2.4 mm AL-Scan -0,063
Kdiiz sirius - Kdiiz 3.3 mmAL-Scan -0,041
Kdik sirius - Kdik 2.4 mm AL-Scan -0,136
Kdik sirius - Kdik 3.3 mm AL-Scan -0,107
K 2.4mm AL-Scan - K3.3 mm AL-Scan 0,014
Kdiiz 2.4mm AL-Scan - Kdiiz 3.3 mm AL-Scan 0,023
Kdik 2.4mm AL-Scan - Kdik 3.3 mm AL-Scan 0,029

Farka Ait %95 Giiven Aralig

Alt Limit Ust Limit p*
6,08 9,03 ,000
0,06 0,09 ,000

-0,152 -0,051 ,000
-0,136 -0,045 ,000
-0,108 -0,019 ,006
-0,081 0,000 ,047
-0,201 -0,071 ,000
-0,172 -0,041 ,002
-0,009 0,037 225
0,001 0,044 ,037
-0,010 0,069 ,146

*: eslestirilmis t testi; MKK: merkezi kornea kalinhgi; OKD: 6n kamara derinligi; K:keratometri

Tablo 3. Pearson korelasyon analizi ve ICC katsayisi ile mutlak uyum analizi

Pearson Korelasyon

Katsayisi
MKK Sirius - MKK AL-Scan 0,974
OKD Sirius - OKD AL-Scan 0,918
simK sirius - K2.4mm AL-Scan 0,979
simK sirius - K 3.3mm AL-Scan 0,982

MKK: merkezi kornea kalinhgi; OKD: 6n kamara derinligi; K: keratometri

yiiksek diizeyde uyum saptandi. Olciimler arasinda ICC katsayisi
ve ICC katsayisina gore %95 giiven araligi degerleri Tablo 3'de gos-
terilmistir.

Tartisma

Postoperatif refraksiyon, kullanilan lens giicii hesaplama formiil-
leri, aksiyel uzunluk, postoperatif efektif lens pozisyonu ve korneal
egrilik baslica etkenler olmak tizere bircok faktorden etkilenmek-
tedir (3, 8, 9). Preoperatif OKD degeri, postoperatif efektif lens
pozisyonu hesaplamasinda Olsen tarafindan gelistirilen formilde
ana belirleyici degerdir (6). Bu nedenle OKD, katarakt cerrahisi
sonrasinda refraktif sonuglar icin kritik 6Gneme sahiptir.

OKD'nin azalmasi, goz ici cerrahilerde intraoperatif kompli-
kasyon riskini artirmaktadir. Pseudoeksfolyatif hastalarda 2,5
mm'den daha sig 6n kamaraya sahip gozlerde zoniiler instabili-
te artmaktadir (10). OKD aci kapanmasi riskini degerlendirme-
de ve iris kiskacli fakik goz ici lens implantasyonunda endotel
hiicre hasari riskini degerlendirmede 6nemli bir parametredir
(11, 12).

Nidek AL-Scan cihazi temel kullanim alani katarakt cerrahisi on-
cesinde goz ici lensi (GIL) gliciiniin dogru hesaplanmasi igin treti-
len biyometri cihazidir. Genel kullanim alani konulacak Gil'in en
iyi refraktif sonucu vermesi icin 6l¢ctim ve hesaplama yapmaktir.
Nidek AL-Scan cihazinin GIL giiciinii hesaplama igin giivenilirligi
calismalarla onaylanmistir (13, 14). Nidek AL-Scan cihazinin tek-
rarlanabilir oldugu gosterilmistir (15).

ICC Katsayisina gore %95 Gliven Aralig

1CC katsayisi Alt Limit Ust Limit p degeri
0,977 0,89 0,991 0,00
0,935 0,806 0,969 0,00
0,988 0,982 0,992 0,00
0,99 0,985 0,993 0,00

Sirius topografi cihazi, kornea hastaliklarinda tanisal degerlendirme
icin, refraktif cerrahi ve katarakt cerrahi 6ncesinde preoperatif deger-
lendirme amagcli kullanilan topografi cihazidir. Farkli calismalarda ait
MKK, OKD, simK dl¢iim parametrelerinin Sirius cihazi ile tekrarlana-
bilirliginin ve gtivenilirliginin cok yiiksek oldugu gosterilmistir (2, 16).
Sirius topografi cihazinda saptanan keratometri degerleri ve immer-
siyon ultrason ile 6lciilen aksiyel uzunlugu degerleri 3.nesil lens glict
hesaplama formiillerine girilerek yapilan bir ¢calismada, postopera-
tif refraktif ortalama sapma miktari 0,23+0,24 D saptanmistir (17).
Daha 6nce ameliyat olmamis gozlerde Sirius topografi cihazi kullani-
mi ile iyi sonuclar alinabilecegi bildirilmistir (17).

On segment topografi cihazlari ile biometri cihazlari farkl calisma-
larda karsilastirlmustir. Cift donen Scheimflug kamera ve plasido
topografi kullanan Galilei cihazi ile Al-Scan cihazlar arasinda OKD
derinligini karsilastiran bir calismada, OKD Galilei cihazinda daha
yuiksek olciilmekle birlikte ol¢timler arasinda yiiksek uyum saptan-
mistir (18). Calismada OKD'nin farkli ctkmasinin ne kadarinin kornea
kalinhg ile iliskili oldugunun tam olarak anlasilabilmesi icin MKK’nin
OKD degerine etkisinin arastirimasi gerektigi belirtiimistir. Yaga ve
ark.(15) Nidek Al-Scan ve Galilei cihazlarini normal bireyler ve kerato-
konik hastalarda karsilastirmis ve MKK, OKDYi Galilei cihazinda daha
yiiksek olarak saptamislardir. Ayrica normal bireylerde MKK, OKD ve
keratometri degerleri her iki cihaz arasinda yiiksek uyumlu olarak
saptanmis olmasina karsin keratokonuslu hastalarda sadece OKD 6l-
ctimlerinin uyumlu saptandigini bildirmislerdir.

Literatuirde eriskin yas grubunda Nidek AL-Scan ile Sirius topografi 6l-
ctimlerinin karsilastinldigi calismada bizim calismamizla benzer bir



sekilde MKK, OKD ve keratometri dlciimleri arasinda yiiksek oranda
korelasyon saptanmustir (19). Calismamizda MKK, OKD, SimK Sirius
ile K 2,4-3,3 mm AL-Scan arasinda yiiksek korelasyon saptanmas,
korelasyonun tiim yas gruplarinda devam ettigini desteklemektedir.

Normal bireylerde Galilei ile AL-Scan ve Sirius ile AL-Scan 6l¢timle-
rini karsilastiran calismalarda Galilei ve Sirius cihazlar ile 6lciilen
MKK ve OKD degerlerinin AL-Scan 6l¢iimlerinden daha yiiksek fa-
kat uyumlu ¢ikmasi, Galilei ve Sirius cihazlarinin benzer mekaniz-
ma ile calismasindan kaynaklanmasi olabilir,

MKK’nin dogru hesaplanmasi refraktif cerrahi oncesi ve glokom
hastalarinda GIB hesaplanmasinda cok énemlidir. Calismamizda
Sirius cihazinda MKK kalinliginin daha kalin saptanmis olmasi,
glokom hastasi degerlendirilirken goz ontinde bulundurulmasi ge-
reken bir durumdur.

Sonug

Calismamizda biyometrik OKD'nin topografik OKDye gore daha
dusuk saptanmis olmasi, cihazlar arasindaki farkh olctimler sebebi
ile lens giicti hesaplama formiillerinin farkli cihazlarda elde edilen
olcimlere gore farkli sonuclar verebilecegini gostermektedir. Her
iki cihaz ol¢timleri arasinda yuksek korelasyon ve uyum saptanmis
olmasina karsin, aradaki farkin klinik olarak onemli olup olmadig,
her iki cihazdan elden edilen verilen ne kadar postoperatif refraktif
sapmaya sebep olacagini arastiracak klinik calismalar ile saptanabilir.
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Neutrophil-to-Lymphocyte Ratio and Mean Platelet
Volume in Chronic Otitis Media with or Without

Cholesteatoma

Kolesletaomlu ya da Kolesteatomsuz Kronik Otitis Mediada Nétrofil-Lenfosit Orani ve

Platelet Hacminin Prediktif Degeri

Enes Yigit' ©, Ozlem Onerci Celebi? @, Ela Araz Server?

Introduction: The neutrophil-to-lymphocyte ratio (NLR) can be used
as a systemic inflammatory marker and the increased MPV indicates
that the inflammation is more intense. The aim of the study is to
show the NLR and MPV values in chronic otitis media with or without
ossicular/bony destruction or cholesteatoma and to investigate the
predictive values of these parameters..

Methods: Patients with chronic otitis media were retrospectively analy-
zed and divided into three groups: group 1 had only tympanic memb-
rane perforation without any ossicular/bony erosion or cholesteatoma,
group 2 had ossicular/bony erosion but no cholesteatoma, and group
3 had cholesteatoma. The control group (group 0) included subjects
who were scheduled for septoplasty in our hospital, who did not have
any otologic complaints, and who had normal otologic examination.
Blood samples including complete blood count were obtained from all
patients in their preoperative visit. The neutrophil, lymphocyte, plate-
let, and MPV values were obtained. NLR was calculated by dividing the
number of neutrophils by the number of lymphocytes.

Results: The study included 157 patients and 50 controls. There were
50 patients in groups 1 and 2 and 57 patients in group 3. The neutrop-
hil, lymphocyte, NLR, MPV, and red blood cell distribution width valu-
es showed no statistically significant difference between the groups.

Conclusion: Although NLR is related to the prognosis and severity of se-
veral diseases, we found no association between NLR, MPV and chronic
ear disease. NLR and MPV also have no value in predicting prognosis and
the accompanying ossicular or bony erosion accompanying COM

Keywords: NLR, MPV, chronic otitis

Introduction

, Ecem Sevim Longur?

Amag: Noétrofil-lenfosit orani sistemik bir inflamatuar belirteg olarak
kullanilabilir ve artmis platelet hacmi inflamasyonun daha yogun ol-
dugunu gosterir. Bu calismanin amaci, Kemikgik zincir destriiksiyonu
veya kolesteatomu olan ve olmayan kronik otitis media hastalarinda
Notrofil-Lenfosit oranlarinin ve Platelet Hacminin prediktif ve prog-
nostik degerlerinin incelenmesidir.

Yontemler: Hastanemizde opere olan kronik otit hastalari retrospektif
analiz ile incelenerek ti¢ gruba ayrildi: Grup 1: sadece timpanik membran
perforasyonu olan hastalar, Grup 2: eslik eden kemikgik zincir deformitesi
olan ancak kolesteatomu olmayan hastalar, Grup 3: Kolesteatomu olan
hastalar. Kontrol Grup (Grup 0) otolojik bir semptomu ve bulgusu olmayip
hastanemizde septoplasti olan hastalardan olusmaktaydi. Tiim hastalarin
ve kontrol grubundaki vakalarin ameliyat oncesi kan degerleri incelendi,
Platelet Hacmi, Notrofil ve Lenfosit degerleri kaydedildi, Notrofil/Lenfosit
orani hesaplandi. Degerler, gruplar ararinda karsilastirildi.

Bulgular: Calismaya 157 kronik otit hastasi ve 50 kontrol vakasi dahil
edildi. Grup 1 ve 2 de 50 hasta, Grup 3'te 57 hasta, kontrol grubunda
50 hasta vardi. Notrofil, Lenfosit, Notrofil/Lenfosit orani ve Platelet
Hacmi gruplar arasinda fark gostermemekteydi.

Sonug: Notrofil/Lenfosit orani ve Platelet Hacmi bircok hastaligin
seyri ve siddetiyle iliskili olmasina ragmen, calismamizda bu oranlar
ile kronik otit arasinda bir iliski bulunamamistir. Bu degerlerin ayni
zamanda kronik otitte kemikgik zincir destruksiyonu ve kolesteatom
varligini ve prognozu 6n gormekte prediktif degeri yoktur.

Anahtar Kelimeler: NLR, MPV, kronik otit
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Chronic otitis media (COM) leads to a chronic inflammation of the middle ear mucosa which can be
accompanied by ossicular erosions and/or bony destructions. When there is also an accumulation of
keratinizing squamous epithelium in these spaces, it is called COM with cholesteatoma. Oxidative stress
and inflammation have been shown to play important roles in several middle ear infections (1-4).

Lymphopenia and neutrophilia show the general inflammatory status of the body (5-7). The neu-
trophil-to-lymphocyte ratio (NLR) can be used as a systemic inflammatory marker, as it reflects
both the increase in neutrophils and the decrease in lymphocytes (5, 8). Mean platelet volume
(MPV) can also be used as a marker of inflammation (9, 10). It measures the volume of circulat-
ing thrombocytes, and an increased MPV indicates that the inflammation is more intense (9, 10).

The NLR and MPV values have been previously studied in COM, but, to our knowledge, the difference
in inflammatory values between patients with different presentations of COM has not been previ-
ously investigated. The aim of the present study was to show the NLR and MPV values in patients
who have COM with or without ossicular/bony destruction or cholesteatoma, to compare the results
in different groups, and to investigate the predictive values of these parameters in COM.

Methods

This was a retrospective study. istanbul Training and Research Hospital Ethics Committee (29.12.2017-
1158) approved the study in accordance with the Declaration of Helsinki. Patients with COM who had
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Table 1. Neutrophil-to-lymphocyte ratio values in patients with chronic otitis media (groups 1, 2, and 3) and control group (group 0)

Group 0 Group 1

Age Mean=£SD 31.9£10.6 32.6£12.3
Median 28.0 31.0
Gender Female n-% 20 40.0% 26
Male n-% 30 60.0% 24

Neutrophil  Mean+SD 40£1.1 42415
Median 3.8 4.2

Lymphocyte Mean+SD 23105 2.310.6
Median 24 22

NLR Mean=£SD 1.8+£0.7 1.9+0.8
Median 1.7 1.7

MPV Mean£SD 88.3+4.2 87.3+4.7
Median 87.4 86.9

RDW3 Mean£SD 13.1£0.7 13.4£1.1
Median 13.1 13.2

Group 2 Group 3 p
37.8114.4 35.8+12.0
0.067%
37.0 34.0
52.0% 26 52.0% 18 31.6%
0.090%y?
48.0% 24 48.0% 39 68.4%
42111 43+1.2
0.639*
4.1 43
2.4%0.5 2.4%0.6
0.803*
23 23
1.9£0.7 1.9£0.5
0.878¢
1.7 1.8
87.5£3.9 87.1£3.5
0.603¢
873 86.8
13.3£0.7 13.310.6
0.559%
13.2 131

AANOVA, ¥Kruskal-Wallis, %*Chi-square test, NLR: neutrophil-to-lymphocyte ratio; MPV: mean plasma volume; RDW: red blood cell distribution width; SD: standard deviation

surgery in our hospital were included in the study. Operative notes,
detailed patient data including history, and preoperative blood tests
were recorded from retrospective review of patient records. Revi-
sion cases and cases without detailed operative note or preoperative
blood count were excluded from the study. Patients who had com-
plications secondary to COM were also excluded.

Patients with COM were divided into three groups: group 1 had
only tympanic membrane perforation without any ossicular/bony
erosion or cholesteatoma, group 2 had COM and ossicular/bony
erosion but without cholesteatoma, and group 3 included patients
with COM with cholesteatoma. Patients with only tympanic mem-
brane perforation (corresponding to group 1) who had granulation
tissue or tympanosclerosis in the middle ear were excluded.

The control group (group 0) included subjects who were sched-
uled for septoplasty in our hospital, who did not have any otologic
complaints, and who had normal otologic examination. All these
preoperative patients scheduled for septoplasty had normal pre-
operative test values and normal otologic exam under pneumatic
otoscopy. Patients who had active ear disease or any infectious,
inflammatory, or systemic disease that could have an impact on
blood counts were excluded. Patients who were noted to have ob-
structive sleep apnea syndrome (OSAS) or had symptoms of OSAS
and with severe septal deviation totally obstructing the airway,
bilateral septal deviation, and adenoid and tonsillar hypertrophy
obstructing the airway were also excluded.

Blood samples including complete blood count were obtained
from all patients in their preoperative visit. The neutrophil, lym-
phocyte, platelet, MPV, and red blood cell distribution width (RDW)
values were obtained. NLR was calculated by dividing the number
of neutrophils by the number of lymphocytes.

Statistical analysis
Statistical analyses were performed using Statistical Package for the
Social Sciences for Windows version 22.0 (IBM SPSS Corp.; Armonk,

NY, USA). Descriptive statistics including mean, standard deviation,
median, and minimum-maximum values of the variables of the
study population were analyzed. The Kolmogorov-Smirnov test
was used for testing the normality of data. The Kruskal-Wallis test
was used for comparison of non-normally distributed data (NLR,
MPV, and RDW) between the control group and the four different
subgroups of cases. The Mann-Whitney U test was also used for
comparison of non-normally distributed data between the con-
trol group and the COM case group (sum of groups 1, 2, and 3).
The ANOVA test was used for comparison of normally distributed
data (neutrophil and lymphocyte) between the control group and
the four different subgroups. The independent samples t-test was
also used for comparison of normally distributed data between
the control group and the COM case group (sum of groups 1, 2,
and 3). A p value <0.05 was considered as statistically significant.

Results

The study included 157 patients. There were 70 (44.6%) female and
87 (55.4%) male patients. The control group comprised 50 subjects,
with 20 (40%) female and 30 (60%) male patients. There were 50
patients in groups 1 and 2 and 57 patients in group 3. The total
mean age of the patient groups (groups 1+2+3) was 35.3+12.3
years. The mean age of the control group (group 0) was 31.9+10.6
years. There was no statistically significant difference between age
and gender distribution of the four different groups (p>0.05). The
neutrophil, lymphocyte, NLR, MPV, and RDW values showed no
statistically significant difference between the groups (p>0.05).
Table 1 shows the values for each group.

Then, all patients with COM (groups 1, 2, and 3) were combined
and compared with the control group (group 0). There was no
statistically significant difference between age and gender distri-
bution of the patients with COM and the control group (p>0.05).
The neutrophil, lymphocyte, NLR, MPV, and RDW values showed
no statistically significant difference between these groups
(p>0.05).
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Discussion

Chronic otitis media is the inflammation of the middle ear mu-
cosa and the temporal bone for >3 months, accompanied by the
perforation of the tympanic membrane. Chronic inflammation
may act differently in different patients. In some patients, there
is only a perforation of the tympanic membrane without any os-
sicular or bony destruction. However, in some patients, in addition
to tympanic membrane perforation, there is also an erosion or
even destruction of the ossicles. This may or may not be accom-
panied by growth of the keratinized epithelium in the middle ear,
cholesteatoma, which is a lytic process and is generally accompa-
nied by bony and ossicular erosions. These different inflammatory
processes of the middle ear act differently, and the surgery to be
performed to each of these pathologies is different. It is not easy
to foresee which patients with COM will develop ossicular/bony
erosion or cholesteatoma. It is also hard to predict what to expect
during surgery, as the surgical approaches to all these patholo-
gies differ. Thus, predictors that would differentiate these different
types of chronic ear disease prior to surgery are necessary. This
would help a physician to inform his patient about the progress
and prognosis of his chronic ear disease and about what to expect
after surgery. It would also be beneficial for a physician to pre-
dict the status of the middle ear prior to surgery. Thus, we aimed
to compare the inflammatory values in these different types of
COM. Although one would expect that all these processes causing
inflammation would affect the NLR and MPV values, the present
study showed that COM with or without ossicular/bony erosion
or cholesteatoma had no impact on these values. Even the bone
erosion and the osteoclastic activity seen in cholesteatoma had
no effect on these values. These findings show that the inflam-
mation in these pathologies remains local and does not lead to a
systemic inflammatory reaction. Inflammations of the middle ear
cavity with or without an accompanying ossicular/bony erosion or
cholesteatoma do not increase the NLR or MPV values.

Neutrophil-to-lymphocyte ratio and MPV have been recognized as
a systemic inflammatory marker and predictor of poor clinical out-
comes for many diseases (11-16). Many biomarkers are available
to detect inflammatory cytokines; however, determination of NLR
and MPV is simple and readily available ways to detect inflamma-
tion without an extra cost. A complete blood cell count is sufficient
to determine both values.

Neutrophil-to-lymphocyte ratio has been studied in various diseas-
es, such as cardiovascular diseases, chronic renal disease and dia-
betic nephropathy, and several types of cancer (11-15, 17), and in
various otorhinolaryngological disorders including malignities (18-
25), OSAS, Bell’s palsy, sudden hearing loss, tinnitus, adenoidectomy,
and tonsillectomy (7, 26-30). It has also been studied in patients
with otitis media to detect the effects of inflammation in the middle
ear on the inflammatory blood parameters. The effects of oxidative
stress on acute otitis media, otitis media with effusion (OME), COM,
and tympanosclerosis have been shown, suggesting the role of in-
flammation in various inflammatory otologic disorders (1-4, 30-33).
The studies showed that NLR is higher in patients with OME and
could help in determining the viscosity of the fluid accumulated in
the middle ear (30-33). OME can act as a precursor for COM, and
the inflammation observed in these studies may act by triggering
the inflammatory pathway leading to COM with or without choles-

teatoma. Tansuker et al. investigated the predictive value of NLR to
differentiate active from inactive COM and concluded that NLR did
not help to differentiate active from inactive COM (16).

The NLR value has also been studied in patients with cholestea-
toma. Inflammation causes squamous epithelial transformation
in the middle ear leading to cholesteatoma, which may cause
Iytic and destructive inflammatory reaction. Kilickaya et al. (34)
investigated the systemic inflammatory effect of COM with cho-
lesteatoma and showed that NLR has no predictive value with re-
spect to bone erosions and associated complications in patients
with cholesteatoma. Other than that, Eryilmaz et al. (10) studied
the NLR values in pediatric patients compared with those in COM
with and without cholesteatoma. NLR in the two groups showed
no statistically significant difference. However, MPV was lower in
patients with cholesteatoma than in the controls, which they sug-
gested could act as a predictor for cholesteatoma.

Mean platelet volume has also been shown to be a marker of
inflammation and has been studied in various otolaryngological
diseases (35, 36). In addition, it has been studied in chronic ear
disease. It was reported that MPV is lower in pediatric patients
with cholesteatoma, and that it has a role in predicting cholestea-
toma in children (10). However, this decrease in MPV has not been
shown in our study.

As complications of COM may lead to leukocytosis and systemic
toxicity, patients who had complications secondary to COM were
excluded in the present study. This is important as these inflam-
matory results could affect our results. Other than that, as hypoxia
can cause inflammatory and oxidative response (7, 36, 37), pa-
tients who were prone to hypoxic conditions, who had OSAS or had
symptoms of OSAS, and with severe septal deviation totally ob-
structing the airway, bilateral septal deviations, and adenoid and
tonsillar hypertrophy were excluded to eliminate the impact of
hypoxia on blood test results. One limitation of the present study
is its retrospective design and lack of follow-up data after surgery.

To the best of our knowledge, this is the first study to investigate
NLR and MPV in patients with COM with or without ossicular/bony
destruction or cholesteatoma. Our study shows that a chronic in-
flammation in the middle ear cavity with or without ossicular/
bony erosion or cholesteatoma remains local and does not trigger
a systemic inflammatory reaction.

Conclusion

To our knowledge, the present study is the first to assess the MPV
and NLR values in patients with COM and to investigate whether
these values have any value in predicting the ossicular and bony
erosions and presence of cholesteatoma in advance. However, this
effect has not been shown in our study. Although NLR is related to
the prognosis and severity of several diseases, we found no asso-
ciation between NLR, MPV, and chronic ear disease. NLR and MPV
also have no value in predicting the prognosis and the ossicular or
bony erosion accompanying COM.

Ethics Committee Approval: Ethics committee approval was received for
this study from the ethics committee of istanbul Training and Research
Hospital (29.12.2017-1158).



Informed Consent: Due to the retrospective design of the study, informed
consent was not taken.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - EY., 0.0.C,, EAS., ES.L; Design - EY,,
0.0.C, EAS., ES.L; Supervision - EY,, 0.0.C., EAS., ES.L.; Resources - E.Y,,
0.0.C, EAS., ES.L; Materials - EY., 0.0.C,, EAS., ES.L.; Data Collection
and/or Processing - EY., 0.0.C.,, EAS., ES.L; Analysis and/or Interpreta-
tion - EY, 0.0.C., EAS., ES.L,; Literature Search - EY., 0.0.C.,, EAS., ES.L;
Writing Manuscript - E.Y., 0.0.C., EAS., ES.L.; Critical Review - E.Y., 0.0.C.,
EAS., ES.L; Other-EY., OOC, EAS., ES.L

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

Etik Komite Onayi: Bu ¢alisma igin etik komite onay istanbul Egitim ve
Arastirma Hastanesinden (29.12.2017-1158) alinmistir.

Hasta Onami: Calismanin retrospektif tasarimindan dolayr hasta onami
alinamamustir.

Peer-review: Externally peer-reviewed.

Yazar Katkilari: Fikir - EYY., 0.0.C., EAS., ES.L; Tasarim - EY,, 0.0.C,
EAS., ES.L; Denetleme - EY., 0.0.C, EAS., ES.L; Kaynaklar - EY., 0.0.¢.,
EAS., ES.L; Malzemeler - EY., 0.0.C., EAS., ES.L; Veri Toplanmasi ve/
veya islemesi - EY,, 0.0.C., EAS., ES.L; Analiz ve/veya Yorum - E.Y,, 0.0.C,,
EAS., ES.L; Literatiir Taramasi - E.Y,, 0.0.C.,, EAS., ES.L.; Yaziy| Yazan -
EY,0.0.C, EAS. ES.L; Elestirel inceleme - EY., 0.0.C., EAS., ES.L.; Diger
-EY, 0.0.C, EAS, ES.L.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini
beyan etmislerdir.

References

1. YilmazT, Kocan EG, Besler HT, Yilmaz G, Gursel B. The role of oxidants
and antioxidants in otitis media with effusion in children. Otolaryn-
gol Head Neck Surg 2004; 131: 797-803. [CrossRef]

2. Karlidag T, llhan N, Kaygusuz I, Keles E, Yalcin S. Comparison of free
radicals and antioxidant enzymes in chronic otitis media with and
without tympanosclerosis. Laryngoscope 2004; 114: 85-9. [CrossRef]

3. Baysal E, Aksoy N, Kara F, Taysi S, Taskin A, Bilin¢ H, et al. Oxidative
stress in chronic otitis media. Eur Arch Otorhinolaryngol 2013; 270:
1203-8. [CrossRef]

4. Garca MF, Aslan M, Tuna B, Kozan A, Cankaya H. Serum Myeloperoxidase
Activity, Total Antioxidant Capacity and Nitric Oxide Levels in Patients with
Chronic Otitis Media. ] Membrane Biol 2013; 246: 519-24. [CrossRef]

5. Yenigun A. The efficacy of tonsillectomy in chronic tonsillitis patients
as demonstrated by the neutrophil-to-lymphocyte ratio. | Laryngol
Otol 2015; 129: 386-91. [CrossRef]

6.  Zahorec R. Ratio of neutrophil to lymphocyte counts-rapid and simp-
le parameter of systemic inflammation and stress in critically ill. Bra-
tisl Lek Listy 2001; 102: 5-14.

7. Derin S, Erdogan S, Sahan M, Topal H, Sozen H. Neutrophil-Lymphocyte
Ratio in Patients with Adenoidectomy. ] Clin Diagn Res 2016; 10: MC03-5.

8. Roxburgh CS, McMillan DC. Role of systemic inflammatory response
in predicting survival in patients with primary operable cancer. Futu-
re Oncol 2010; 6: 149-63. [CrossRef]

9. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean Platelet Vo-
lume: A Link Between Thrombosis and Inflammation? Curr Pharm
Des 2011; 17: 47-58.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Yigit et al. NLR and MPV in COM

Eryilmaz, MA, Derin S. Mean Platelet Volume as a Potential Predictor
of Cholesteatoma in Children. ] Craniofac Surg 2016; 27: 575-8
Tamhane UU, Aneja S, Montgomery D, et al. Association between ad-
mission neutrophil to lymphocyte ratio and outcomes in patients with
acute coronary syndrome. Am J Cardiol 2008;102:653—7 [CrossRef]
Halazun K], Aldoori A, Malik HZ, Rogers EK, Eagle KA, Gurm HS. Ele-
vated preoperative neutrophil to lymphocyte ratio predicts survival
following hepatic resection for colorectal liver metastases. Eur | Surg
Oncol 2008; 34: 55-60. [CrossRef]

Arruda-Olson AM, Reeder GS, Bell MR, et al. Neutrophilia predicts
death and heart failure after myocardial infarction: a community-ba-
sed study. Circ Cardiovasc Qual Outcomes 2009;2:656—62. [CrossRef]
Gibson PH, Croal BL, Cuthbertson BH, Weston SA, Roger VL. Preopera-
tive neutrophil lymphocyte ratio and outcome from coronary artery
bypass grafting. Am Heart ] 2007; 154: 995-1002. [CrossRef]

Cedrés S, Torrejon D, Martinez A, Martinez P, Navarro A, Zamora E, et
al. Neutrophil to lymphocyte ratio (NLR) as an indicator of poor prog-
nosis in stage IV non-small cell lung cancer. Clin Transl Oncol 2012;
14: 864-9. [CrossRef]

Tansuker HD, Eroglu S, Yenigun A, Taskin U, Oktay MF. Can Serum
Neutrophil-to-Lymphocyte Ratio Be a Predictive Biomarker to Help
Differentiate Active Chronic Otitis Media From Inactive Chronic Otitis
Media? ] Craniofac Surg 2017; 28: €260-3.

Huang W, Huang J, Liu Q, Lin F, He Z, Zeng Z, et al. Neutrophil-lymp-
hocyteratio is a reliablepredictive marker forearly-stage diabetic
nephropathy. Clin Endocrinol (Oxf) 2015; 82: 229-33. [CrossRef]

Kara M, Uysal S, Altinisik U, Cevizci S, Gugcli O, Derekoy FS. The
pre-treatment neutrophil-to-lymphocyte ratio, platelet-to-lymphocy-
te ratio, and red cell distribution width predict prognosis in patients
with laryngeal carcinoma. Eur Arch Otorhinolaryngol 2017; 274: 535-
42. [CrossRef]

Perisanidis C, Kornek G, Poschl PW, Holzinger D, Pirklbauer K, Schop-
per C, et al. High neutrophil to-lymphocyte ratio is an independent
marker of poor disease specific survival in patients with oral cancer.
Med Oncol 2013; 30: 334-5. [CrossRef]

Ozturk K, Akyildiz NS, Uslu M, Gode S, Uluoz U. The effect of preope-
rative neutrophil, platelet and lymphocyte counts on local recurrence
and survival in early-stage tongue cancer. Eur Arch Otorhinolaryngol
2016; 273: 4425-9. [CrossRef]

Kum RO, Ozcan M, Baklaci D. Elevated neutrophil-to lymphocyte ra-
tio in squamous cell carcinoma of larynx compared to benign and
precancerous laryngeal lesions. Asian Pac ] Cancer Prev 2014; 15:
7351-5. [CrossRef]

Zeng YC, Chi F, Xing R, Xue M, Wu LN, Tang MY, et al. Pre-treatment
neutrophil-to-lymphocyte ratio predicts prognosis in patients with
locoregionally advanced laryngeal carcinoma treated with chemora-
diotherapy. Jpn J Clin Oncol 2016; 46: 126-31.

Salim DK, Mutlu H, Eryilmaz MK, Salim O, Musri FY, Tural D, et al.
Neutrophil to lymphocyte ratio is an independent prognostic factor
in patient with recurrent or metastatic head and neck squamous cell
cancer. Mol Clin Oncol 2015; 3: 839-42. [CrossRef]

Haddad (R, Guo L, Clarke S, Guminski A, Back M, Eade T. Neutrop-
hil-to-lymphocyte ratio in head and neck cancer. | Med Imaging Ra-
diat Oncol 2015; 59: 514-9. [CrossRef]

Rachidi S, Wallace K, Wrangle M, Day TA, Alberg AJ, Li Z. Neutrophil-to
lymphocyte ratio and overall survival in all sites of head and neck
squamous cell carcinoma. Head Neck 2015; 38: E1068-74.

Ozbay |, Kahraman C, Balikci HH, Kucur C, Kahraman NK, Ozkaya DP, et al.
Neutrophil-to-lymphocyte ratio in patients with severe tinnitus: prospecti-
ve, controlled clinical study. J Laryngol Otol 2015; 129: 544-7. [CrossRef]
Chung JH, Lim J, Jeong JH, Kim KR, Park CW, Lee SH. The significance
of neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in
vestibular neuritis. Laryngoscope 2015; 125: E257-61.

Bucak A, Ulu S, Oruc S, Yucedag F, Tekin MS, Karakaya F, et al. Neut-
rophil-to-lymphocyte ratio as a novel-potential marker for predicting
prognosis of Bell palsy. Laryngoscope 2014; 124: 1678-81. [CrossRef]
Karli R, Alacam H, Unal R, Kucuk H, Aksoy A, Ayhan E. Mean platelet
volume: is it a predictive parameter in the diagnosis of sudden senso-
rineural hearing loss? Indian | Otolaryngol Head Neck Surg 2013; 65:
350-3.

165


https://doi.org/10.1016/j.otohns.2004.07.001
https://doi.org/10.1097/00005537-200401000-00014
https://doi.org/10.1007/s00405-012-2070-z
https://doi.org/10.1007/s00232-013-9561-8
https://doi.org/10.1017/S0022215115000559
https://doi.org/10.2217/fon.09.136
https://doi.org/10.1016/j.amjcard.2008.05.006
https://doi.org/10.1016/j.ejso.2007.02.014
https://doi.org/10.1161/CIRCOUTCOMES.108.831024
https://doi.org/10.1016/j.ahj.2007.06.043
https://doi.org/10.1007/s12094-012-0872-5
https://doi.org/10.1111/cen.12576
https://doi.org/10.1007/s00405-016-4250-8
https://doi.org/10.1007/s12032-012-0334-5
https://doi.org/10.1007/s00405-016-4098-y
https://doi.org/10.7314/APJCP.2014.15.17.7351
https://doi.org/10.3892/mco.2015.557
https://doi.org/10.1111/1754-9485.12305
https://doi.org/10.1017/S0022215115000845
https://doi.org/10.1002/lary.24551

1606

istanbul Med | 2018; 19: 162-6

30.

31.

32.

33.

34.

Elbistanli MS, Kocak HE, Acipayam H, Yigider AP, Keskin M, Kayhan FT.
The Predictive Value of Neutrophil-Lymphocyte and Platelet-Lymp-
hocyte Ratio for the EffusionViscosity in Otitis Media With Chronic
Effusion. | Craniofac Surg 2017; 28: e244-7.

Yellon RF, Leonard G, Marucha PT, Craven R, Carpenter R}, Lehmann
WB, et al. Characterization of cytokines present in middle ear effu-
sions. Laryngoscope 1991; 101: 165-9. [CrossRef]

Smirnova MG, Kiselev SL, Gnuchev NV, Birchall JP, Pearson JP. Role of
the proinflammatory cytokines tumor necrosis factor-alpha, interleu-
kin-1 beta, interleukin-6 and interleukin-8 in the pathogenesis of the
otitis media with effusion. Eur Cytokine Netw 2002; 13: 161-72.

Atan D, Apaydin E, Ozcan KM, Dere H. New diagnostic indicators in
chronic otitis media with effusion: neutrophil to lymphocyte ratio and
thrombocyte lymphocyte ratio. ENT Updates 2016; 6: 12-5. [CrossRef]
Kilickaya MM, Aynali G, Tuz M, Bagc O. Is There A Systemic Inflam-
matory Effect of Cholesteatoma? Int Arch Otorhinolaryngol 2017; 21:
42-5.

35.

36.

37.

Unlu |, Kesici GG, Onec B, Yaman H, Guclu E. The effect of duration of
nasal obstruction on mean platelet volume in patients with marked
nasal septal deviation. Eur Arch Otorhinolaryngol 2016; 273: 401-5.
[CrossRef]

Rahangdale S, Yeh SY, Novack V, Stevenson K, Barnard MR, Furman
MI, et al. The influence of intermittent hypoxemia on platelet activa-
tion in obese patients with obstructive sleep apnea. | Clin Sleep Med
2011; 7:172-8.

Korkmaz M, Korkmaz H, Kiciiker F, Ayyildiz SN, Cankaya S. Evalua-
tion of the Association of Sleep Apnea-Related Systemic Inflammation
with CRP, ESR, and Neutrophil-to-Lymphocyte Ratio. Med Sci Monit
2015; 21: 477-81. [CrossRef]

Cite this article as: Yigit E, Onerci Celebi O, Araz Server E, Longur
ES. Neutrophil-to-Lymphocyte Ratio and Mean Platelet Volume in
Chronic Otitis Media with or Without Cholesteatoma. istanbul Med |
2018; 19: 162-6.


https://doi.org/10.1288/00005537-199102000-00011
https://doi.org/10.2399/jmu.2016001007
https://doi.org/10.1007/s00405-015-3580-2
https://doi.org/10.12659/MSM.893175

istanbul Med ] 2018; 19: 167-9
DOI: 10.5152/imj.2018.63308

Abstract / 0z

Chylothorax: A Rare Complication of Endoscopic Thoracic

Sympathectomy

Silotoraks: Endoskopik Torasik Sempatektominin Nadir Bir Komplikasyonu

Mustafa Calik' @, Hidir Esme' (», Taha Tahir Bekgi?

Hyperhidrosis (HH) is a pathological condition of excessive secretion
of the eccrine sweat glands in amounts greater than that required for
physiological needs. Herein, we describe a patient who was treated
with autologous blood pleurodesis for ductus thoracicus injury after
endoscopic thoracic sympathectomy. A 23-year-old woman was ad-
mitted to our clinic with a complaint of bilateral pronounced axillary
HH, minimal sweating of the hands, and bruising. She underwent
bilateral thoracic sympathectomy at levels T3 and T4. A milky fluid
was observed in the left chest tube and was diagnosed as chylothorax.
No similar case of postoperative chylothorax treated with autologous
blood pleurodesis has been found in the English literature. According
to anatomical variations, the ductus thoracicus is susceptible to in-
jury even in the hands of an experienced surgeon. In case an injury
has occurred shortly after thoracic sympathectomy, autologous blood
pleurodesis is an effective treatment for chylothorax. This procedure
is safe and cheap and can be easily performed at the bedside.

Keywords: Chylothorax, Thoracic, Sympathectomy, Pleurodesis, Au-

, Saniye Goknil Calik®

Terleme, viicut sicakligini sabit tutulmasinda onemli bir mekanizma-
dir. Hiperhidrozis ekrin ter bezlerin fizyolojik ihtiyaclari igin gerekli
olandan daha fazla miktarlarda asiri ter salgilanmasi durumudur. Bu-
rada, torakal sempatektomi sonrasi gelisen ve otolog kan plérezisiyle
tedavi edilen vakayi sunduk. 23 yasinda bayan hasta aksillada daha
belirgin olmak tizere ellerde minimal terleme; sogukta morarma
sikayeti ile klinigimize basvurdu. Hastaya T3-T4 seviyesinden bilateral
torakal sempatektomi yapildi. Sol gogus tiiptinde siit gibi bir sivi goz-
lendi ve silotoraks teshisi kondu. ingilizce literatiir taramasinda oto-
log kan ile ploredezis yapilan baska bir vakaya rastlamadik. Duktus
torasikusun anatomik varyasyonlari nedeniyle en deneyimli cerrahin
elinde bile yaralanma aciktir. Torakal sempatektomiden sonra hemen
sonra gelisen silotoraks icin otolog kanla yapilan plorodezis etkili bir
tedavi yontemidir. Bu islem ucuz, kolay ve hasta basinda rahatlikla
yapilabilecek bir tedavidir.

Anahtar Kelimeler: Silotoraks, Torasik, sempatektomi, Plorodez, Oto-
log Kan

tologous Blood
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Introduction

Hyperhidrosis (HH) is a pathological condition of excessive secretion of the eccrine sweat glands
in amounts greater than that required for physiological needs. HH occurs more commonly in
women and is usually bilateral and symmetrical. It often begins in early childhood and usually
persists throughout adulthood, resulting in severe occupational, emotional, and social disabilities
(1). Although the prevalence of HH is thought to be low, it has been reported as 2.8% in the United
States and 4.9% in China (2). Various treatment methods have been recommended for HH. Gener-
ally, the preferred treatment method varies according to the clinician. The success and compli-
ance rates of medical treatments are significantly lower, particularly in patients with life-long or
moderate to severe HH. Permanent management can be achieved through invasive techniques
such as sympathectomy. Except for one series, no mortality has been reported, with a morbidity
not exceeding 5%, in the English literature. Pneumothorax is the most common complication (2%
of patients; a total of 25%-30% exclusively require thoracic drainage), followed by subcutaneous
emphysema (1%) and pleural effusion (0.3%-0.5%), which rarely requires drainage. Solitary cases
of complications, such as chylothorax, hemopericardium, lesions of the superior intercostal vein,
pulmonary edema, or brachial plexus lesions, have been reported in a previous study (1). Herein,
we describe a patient who was treated with autologous blood pleurodesis for ductus thoracicus
injury after endoscopic thoracic sympathectomy.

Case Report

A 23-year-old woman was admitted to our clinic with a complaint of bilateral pronounced axil-
lary HH, minimal sweating of the hands, and bruising. She underwent bilateral thoracic sympa-
thectomy at levels T3 and T4 via a diathermy hook inserted through the thoracoscope (Karl Storz
Hopkins 0° 26034 AA Laparoscope Tuttlingen,Germany). Electrocautery ablation of the accessory
nerve and Kuntz branches was composed of approximately 3 cm to prevent recurrence at the
level of the third rib. Chest X-ray was obtained in the recovery room after surgery to verify full
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Figure 1. The patient's chest X-ray was obtained in the recovery room
after surgery to verify the full expansion of the lung (Chest tube was
indicated by white arrows)

expansion of the lung (Figure 1). Then, the patient was transferred
to the intensive care unit (ICU). Oral nutrition was initiated 6 h
after surgery. Four hours after initiating enteral feeding, a leakage
of 100 mL milky fluid was observed in the left chest tube. In the
biochemical assessment of the pleural drainage fluid, 12 mg/dL of
cholesterol and 310 mg/dL of triglyceride were noted. The patient
was diagnosed with postoperative chylothorax. Enteral feeding
was terminated. She was treated with total parenteral nutrition via
a central venous catheter. The right pleural drain was removed af-
ter the first postoperative day. Daily pleural drainage was 60 mL on
the second day and 40 mL on the third day. A follow-up of blood
chemistry and electrolyte levels was also conducted. Pleurodesis
was achieved via a chest tube on the fourth day of hospitalization
when drainage ceased. Then, 50 mL of autologous blood was ob-
tained on the fourth day of admission. Immediately, blood extract-
ed from the patient was injected into the pleural space through
the chest tube. Then, it was removed on the same day. The patient
was discharged on the seventh day of admission without compli-
cations. At 24 months of follow-up, she had no further recurrence
of effusion. Written informed consent was obtained from the pa-
tient to participate in the present study.

Discussion

Although benign in nature, HH might cause significant social,
emotional, and professional disabilities in patients who generally
cannot be adequately treated with conservative methods (3). Con-
servative methods are generally used only for patients with mild
symptoms. Thus, the majority of patients with mild to severe HH
will sooner or later be recommended for surgery as precise treat-
ment. There is no doubt that thoracoscopic sympathetic surgery
has provided a highly reliable solution for HH. This has been shown
in a clinical report of successful control of symptoms by surgery in
more than 95% of patients (2). The overall rate of complications is
less than 5%, and these are minor complications. Chylothorax is
an extremely uncommon complication due to thoracoscopic sym-
pathectomy but continues to be a formidable clinical problem of

any thoracic surgical practice. In the English literature, eight cases
of chylothorax after sympathectomy have been reported, one via
transaxillary sympathectomy and seven via thoracoscopy.

Chylothorax is the accumulation of lymphatic fluid in the pleural
cavity due to ductus thoracicus and damage to the lymphatic ves-
sels. Postoperative chylothorax that develops after thoracic sympa-
thectomy is a rare case and generally can be observed in 0.5%-2.5%
of patients after cardiac and thoracic surgeries. Traditional conser-
vative management of chylothorax has a failure rate of up to 48%,
especially in high-output fistulae (4). Chylothorax was observed in
our patient. The route of the thoracic duct varies in 40%-60% of
individuals. Anatomical variations make it more susceptible to ac-
cidental injury during thoracic surgery. Its route is anomalous and
unpredictable (5).

Typically, postoperative chylothorax occurs 2 to 10 days after sur-
gery. However, in our case, it occurred in a much shorter time, i.e.,
only 4 h. The most common symptoms in patients with chylotho-
rax are shortness of breath and cough. None of these symptoms
were exhibited in our patient. However, she had chest pain, which
is rarely observed in patients with chylothorax.

Current treatments of chylothorax include conservative, surgical,
and radiation therapies. The management of postsurgical chylo-
thorax is guided by a set of principles rather than a strict algo-
rithm. These principles include efficient drainage of the effusion,
cessation of flow through the thoracic duct, and obliteration of
the pleural space (6). Pleural obliteration is also used to prevent
prolonged air leakage and fluid accumulation in the pleural space.
A wide variety of sclerosing agents are used for this procedure.
Among these, autologous blood, which is less toxic and injurious
to the lung tissue than traditional chemical substances, has been
used since 1987 in order to close the pleural space and prevent
air leaks. Although the underlying mechanism is controversial
and there is no standardized administration amount and method,
usually, numerous case reports, series, and retrospective or pro-
spective studies have reported successful results (7). Pleurodesis
compared with surgery has significantly increased the success
rate, decreased the ICU stay and need for surgery, and reduced
the overall hospital stay associated with decreased mortality (8,
9). Its success has encouraged us. We believe that it can be used
for the treatment of chylothorax because it is easy to apply, pain-
less, comfortable, fast, and cheap, without requiring analgesia or
sedation during pleurodesis. We easily administered pleurodesis,
and the chest tube was clamped for 2 h at the bedside without
any complications (7-9). The first treatment option is surgery only
for a small group of patients. Conservative treatments that should
always be kept in mind are preferred by the majority of patients
and successful in only half of the cases. Although the criteria for
conservative treatment of thoracic duct injury has been described
in the literature, the choice for the most appropriate treatment for
patients is based on the clinician’s experience and the patient’s
incomparable condition (6).

Conclusion

No similar case of postoperative chylothorax treated with pleurode-
sis using autologous blood has been found in the English litera-
ture. According to anatomical variations, the ductus thoracicus is
susceptible to injury even in the hands of an experienced surgeon.



In case an injury has occurred shortly after thoracic sympathec-
tomy, autologous blood pleurodesis is an effective treatment for
chylothorax. This procedure is safe and cheap and can be easily
performed at the bedside.
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Klinefelter Sendromlu Hastada Gelisen Trombotik

Trombositopenik Purpura

Thrombotic Thrombocytopenic Purpura in a Patient with Klinefelter Syndrome

Sinan Demircioglu @, Seda Yilmaz @, Ozlen Bektas

Trombotik trombositopenik purpura, mikroanjiyopatik hemolitik ane-
mi, trombositopeni, ates, norolojik bozukluklar ve bobrek yetmezligi
pentadi ile taninan nadir goriilen bir hastaliktir. Tedavi edilmezse 6lim-
ctil olan hematolojik acil durumdur. Plazma degisimi yapilabiliyorsa
tedavi oldukca kolay ve yiizgiildiiriicudiir. Bizim hastamizda oldugu gibi
konjenital tiim hastaliklarda edinsel olarak gortilebilecegi akilda tutul-

, Ozcan Ceneli

Thrombotic thrombocytopenic purpura is a rare disease associated
with microangiopathic hemolytic anemia, thrombocytopenia, fever,
neurological disorders, and renal insufficiency pentad. It is a fatal he-
matologic emergency if left untreated. If plasma exchange is feasible,
treatment is easy and comfortable. It should be kept in mind that such
as in our patient may be acquired at all congenital illnesses.

malidir.

Anahtar Kelimeler: Klinefelter sendromu, trombotik trombositopenik

purpura, plazma degisimi
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Giris

Klinefelter sendromu primer hipogonadizme neden olan en yaygin konjenital anomalidir. Bin
canli erkek dogumun yaklasik 7’inde meydana gelir (1). En sik gortilen genotipi 46, XXY'dir. Fakat
48, XXXY ve 46, XY / 46, XXY mozaikligi gibi karyotiplere yol acan daha buyiik ve daha az sayida
X kromozomu da rapor edilmistir (2). Testosteron diizeyinin azalmasi, FSH-LH artmasi testislerde
atrofiye, infertiliteye ve azalmis virilizasyon bulgularina sebep olur (3). Yasamin ileri donemlerin-
de testosteron eksikligi ile iliskisi olmayan morbiditeye neden olabilir (4). Bunlara kronik bron-
sit, bronsektazi ve amfizem gibi akciger hastaliklari, germ hiicreli timorler, meme kanseri ve
non-Hodgkin lenfomayi da iceren kanserler; bacak ulserlerine yol acan varikoz damarlar, ekstra
X kromozomuna bagli sistemik lupus eritematosus ve diabetes mellitus dahildir (5-9). Bu olgu
sunumunda, Klinefelter sendromu tanisi ile izlenen hastada, edinsel trombotik trombositopenik
turpura (TTP) gelisimini bildirdik.

Olgu Sunumu

Klinefelter sendromu tanili 36 yasinda erkek hasta, 1 haftadir olan bas agrisinin siddetlenmesi ve
biling degisikligi olmasi lizerine acil servise getirilmis. Acil serviste degerlendirilen hastanin bilinci
kapali, agrili uyarana yaniti yoktu. Kan basinci 90/60 mmHg, nabiz 116/dk, ates 36,7°Cidi. Yapilan
tetkiklerinde wbc 10 900 /uL(4000-10000), hemoglobin 6,2 g/dL (13-17), trombosit sayisi (plt) 7000
/uL (150000-450000), retikilosit yuizdesi %17,2 (0,5-2), kreatinin 1,39 mg/dL (0,7-1,2), LDH: 1749
U/L (125-220), total bilirtibin 1,99 mg/dL (0,2-1,2), indirekt biliriibin: 1,33 mg/dL (0,1-0,7), SGPT 33
U/L (0-55), SGOT: 68 U/L (5-34), direkt ve indirekt coombs testleri negatif, haptoglobulin <9 mg/
dL (40-240), B12: 291 pg/mL (195-961), folik asit 3,51 ng/mL (3,1-19,9), anti niikleer antikor nega-
tif olarak saptandi. Periferik yaymasinda her alanda yaygin sistositler ve trombositopeni izlendi
(Resim 1).

TTP disunilerek ADAMTS13 icin kan 6rnegi alinip metilprednizolon 1 mg/kg/giin baslandi ve 1
plazma voliimii plazma degisimi yapild. ilk plazmaferezden sonra bilinci agildi, LDH 377 U/Lye
diistii, trombosit sayisi 47 000 /uLye yiikseldi. Plazma degisimine devam edildi. Ugiincii plazma-
ferez sonrasi platelet sayisi 164 000 /uL oldu. Tedaviye asetilsalisilik asit 100 mg/giin eklendi.
ADAMTS13 aktivitesi <%0,2 (40-1330), ADAMTS13 antijeni 0,06 ug/mL (0,6-1,6), ADAMTS13 inhi-
bitor dizeyi 60,90 U/mL (<12) saptandi. Hasta kazanilmis TTP olarak kabul edildi. Toplam 11
kez plazma degisimi yapildi, metilprednizolon azaltilarak 3 ayda kesildi. Hasta halen remisyonda
izlenmektedir. Hasta onami alinarak sunulmustur.
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Resim 1. Yaygin sistosit ve trombositopeni

Tartisma

Trombotik trombositopenik purpura (TTP), von Willebrand fak-
toriint parcalayan ADAMTS13’lin ciddi derecede azalmis akti-
vitesinin neden oldugu bir trombotik mikroanjiyopatidir (10).
Trombositopeni, mikroanjiopatik hemolitik anemi ve organ
hasarina neden olan kiictik damarlarin trombds ile tikanmasi
ile karakterizedir. TTP, uygun tedavinin derhal baslatiimamasi
durumunda neredeyse daima 6ltimcil olan bir tibbi acil durum-
dur (11). Uygun tedavi ile %90’'nin lzerinde hayatta kalma oran-
lart mimkindir. Gortlme insidansi yilda ortalama milyonda
Gettr. TTP vakalarinin %95’inden fazlasini ADAMTS13 enzimine
karsi inhibitor gelismis olan edinsel vakalar, %5'inden azini ise
ADAMTS13 yoklugu ile karakterize olan herediter vakalar olus-
turur (12). Tedavi de uygulanan plazma degisimi ile hem donor
kaynakli ADAMTS13 hastaya verilmekte, hem de ADAMTS13’e
karsi olan otoantikorlar temizlenmektedir. Bizim hastamizda
oldugu gibi genellikle plazma degisimi sonrasi yanitlar birkag
seansla bile yiz gildiricudir (12). Edinsel TTP, sistemik lupus
eritematosus (SLE) gibi otoimmiin bozukluklari olan hastalarda
daha sik gorilmektedir. Bu iliskinin benzer demografik ozellik-
lerin ve/veya benzer patofizyolojinin bir kombinasyonuna bagl
olabilecegi distntlmektedir.

Klinefelter sendromu ile TTP arasinda literatiirde birliktelige rast-
lamadik. Fakat SLE'nin goriilme sikhiginin Klinefelter sendromun-
da arttigina dair veriler bulunmaktadir. Scofield ve arkadaslari
SLE'nin normal karyotipe sahip 46 XY erkeklere gore 46 XXY karyo-
tipine sahip olan Klinefelter sendromlu hastalarda 14 kat daha sik
gorilduguni gosterdiler. Kadinlarda otoimmiin hastaliklarin daha
sik gortilmesinden yola gikarak, bu artisin ekstra X kromozomuna
bagh olabilecegi savunmuslardir (9). Edinsel TTP'nin SLE de artmis
siklikta gorilmesi ve SLEnin Klinefelter sendromunda normal er-
keklere gore daha sik gortilmesi, Klinefelter sendromunda edinsel
TTP gorilmesinin otoimminite ile iliskili olabilecegini dusindur-
mektedir. Fakat daha once literatiirde boyle bir calisma veya vaka
sunumu olmamasi nedeniyle bu iliski hakkinda yeterli veri yoktur.
Bizim hastamizda da bu hipotezi destekleyen, SLE gibi otoimmun
bir hastaligi dustndirecek klinik ve laboratuvar bulgu yoktu. Bu
iliskinin ortaya konmasi icin randomize kontrollii ¢alismalara ih-
tiyag vardir. Sundugumuz hasta, literatiirde bildirilmis edinsel TTP
gelisen ilk Klinefelter sendromu olgusudur.

Sonug

TTP nadiren konjenital olabilecegi gibi siklikla edinsel bir hasta-
liktir. Hastalarin konjenital hastaliklari veya diger komorbid du-
rumlar tanimizi geciktirebilir. Tedavi edilmezse 6limcil oldugu
icin mikroanjiyopatik hemolitik anemi ve trombositopeni birlikte
gorilen tim hastalara aksi ispat edilene kadar TTP gibi yaklasmak
gerekir.

Hasta Onami: Hasta onami bu ¢alismaya katilan hastadan alinmistir.
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Oz / Abstract

Olgu Sunumu/Case Report [k

Farkli Oral Demir Preparatlari Kullanimi Sonrasi Gelisen

Hipersensitivite Reaksiyonlari

Development of Hypersensitivity Reactions after Using Different Oral Iron

Preparations

Oner Ozdemir' @, Mustafa Biiyiikavci?

Oral demir preparati kullanimiyla gastrointestinal yan etkiler siklikla
gozlenmekle beraber literatiirde hipersensitiviteye bagh cilt reaksiyon-
lari ve allerjik anjiyoodem nadiren bildirilmistir. Burada klinigimize
basvuran dort hastada demir preparati kullanimini takiben gelisen
hipersensitivite reaksiyonlarini irdeleyerek alternatif oral preparatlarin
kullanimti ile aldigimiz cevaplari inceledik. Demir tuzlarina karsi gelisen
allerjiyi teshis etmek icin algoritmik olarak once deri prik ve intrader-
mal deri testleri sonrasinda oral provokasyon uygulandi. Hastalarimizin
ikisinde de oral alimi takiben hipersensitivite reaksiyonu tekrarladi. De-
mir preparatlarinin oral alimi ile gozlemledigimiz muhtemel IgE-aracil
hipersensitiviteye bagl alerjik reaksiyonlari demir preparatinin formu-
nu degistirerek engelledik.

Anahtar Kelimeler: Demir, allerji, hipersensitivite, anafilaksi

Gastrointestinal side effects after using oral iron preparations have
been usually observed, but skin reactions and allergic angioedema
due to hypersensitivity have been rarely reported in the literature. We
delineated 4 patients who were referred to us and who had shown
hypersensitivity reactions following oral iron use, and their response
to alternate oral iron preparations was evaluated. Initially prick and
intradermal skin tests, and then oral provocations, were algorithmically
performed in 4 patients to diagnose allergy to oral iron salts. Two of 4
cases showed hypersensitivity reactions after oral provocation. We were
able to prevent the possible allergic reaction, which probably depends
on IgE-mediated hypersensitivity, by simply changing the initial oral
iron preparation to alternate one.

Keywords: Iron, allergy, hypersensitivity, anaphylaxis
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Giris

Demir eksikligi anemisi (DEA) tiim diinyada siit cocuklugu ve cocukluk cagi anemisinin en 6nemli
nedenidir (1). Cocukluk ¢cagindaki anemi ozellikle derin ve uzamissa, davranissal ve psikomotor
gelisim tzerindeki etkisi tedaviye ragmen tamamen gerilemeyebilir (2). Bu nedenle tilkemizde
de DEA cocukluk ¢agi tarama programina alinmis olup, tiim siit cocuklarinda 4. aydan sonra oral
demir preparatlar baslanmaktadir. Demir eksikligi tedavi ve profilaksisinde oral ferrik [demir
(1] ve ferroz [demir (11)] demir preparatlari kullaniimaktadir. Malabsorpsiyonu olan kisilerde de,
parenteral preparatlar kullanilir. Siklikla parenteral/intravenoz demir preparatlari, ozellikle deks-
tran igeren, olan trtnlerde anafilaksiye kadar varan hipersensitivite (asiri duyarlik) reaksiyonlari
bildirilmistir (3, 4). Demir tuzlarini iceren oral preparatlarin kullanimi sonrasi gastrointestinal yan
etkiler (bulanti, epigastrik agri ve kabizlik vb.) siklikla bildirilmekle beraber, literattirde hipersen-
sitiviteye bagh cilt reaksiyonlari (makulopaptler eritem, pustuler dokinti, fotodermatit vb.) ve
alerjik anjiyoodem nadiren bildirilmistir (5-10).

intravenoz ve oral demir preparatlarinda demirin kendisine karsi allerji ¢ok nadir bildirilmisse
de, daha cok icindeki ek (tatlandirici ve yardimci) katki maddelerine karsi gelisen allerji gorilebil-
mektedir (6, 8, 11). Hipersensitivite bazen ferroz bazen de ferrik demir icerigine ya da her ikisine
birden gelisebilmektedir. Yine ferroz ya da ferrik preparatlarin kendi ve birbiri arasinda ¢apraz
reaksiyon verebilmekte olup, ornegin ferroz demir preparatlari olan ferroz silfat, ferroz askorbat,
ferroz laktat ve ferroz fumarat’in kendi aralarinda bildirilmistir (12). Demir preparati kullanimi
sonrasi gelisen hipersensitivite reaksiyonlari etyolojisinde ilaca bagli gelisen IgE-iliskili immiino-
lojik yanit rol oynamaktadir. Demir preparatlarina asiri duyarlik ya da tolerans; deri testleri ve
provokasyon testleri ile belirlenebilmektedir (6, 11, 12). Burada, klinigimize basvuran, 4 degisik
hastada oral demir preparati kullanimini takiben gelisen hipersensitivite reaksiyonlarini irdeleye-
rek farkh oral preparatin kullanimi ile aldigimiz cevaplari degerlendirip bu hastalarda izlenecek
yaklasimi belirlemeye calistik.

Olgu Sunumu 1
2 yas 7 aylik kiz hasta DEA tanisi ile demir (I1) glisin siilfat kompleks (Ferrosanol®) kullanimi sonra-

s1 goz etrafinda ve dudakta hafif sislik ve trtikeryal dokuinti sikayeti ile basvurdu (Resim 1). Has-
tanin 6zgecmis ve soygecmisinde ozellik olmayip, daha once ilag allerjisi 6ykisu de yoktu ve hig
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demir preparati kullanmamisti. Hastada deri testlerinin negatifligi
sonrasinda, gozlem altinda ayni preparat verildiginde tciinci sa-
atinde yuizde anjiyoodem goriilmesi lzerine preparat degisilerek
demir (I11) hidroksit polimaltoz (Ferrum Haussmann®) siispansiyon
tedavisine gegildi. Artirilarak verilen dozlar sonrasi, takibinde her-
hangi bir allerjik reaksiyon goriilmedi. Bu ¢alismaya katilan hasta-
nin ailesinden sozli onam alinmistir.

Olgu Sunumu 2

2 ay 20 gunliik prematiire olarak dogan erkek olgu DEA proflaksisi
amaciyla demir (111) hidroksit polimaltoz kompleksi iceren (Vegafe-
ron®) damla kullanimini takiben karninda eritem ve yer yer Urti-
keryal dokiintii nedeniyle getirildi. Daha 6nce Devit3 damla disin-
da ilag¢ kullanim oykusu ve allerji 6ykust yoktu. Hastanin negatif
saptanan deri testleri sonrasinda gozlem altinda ayni demir pre-
paratini tekrarlayan kullanimlarinda tim viicutta yaygin trtiker-
yal plaklar gortilmesi tizerine preparat degistirildi. Artan dozlarda
demir (1) glisin stlfat kompleks (Ferrosanol®) damla verilmesine
gecildi. Takibinde herhangi bir alerjik reaksiyon gortiilmedi (Resim
2). Bu calismaya katilan hastanin ailesinden sozli onam alinmistir.

L - e S

Resim 1. Oral demir (1) glisin stilfat kompleks (Ferrosanol®) surup
kullanimi sonrasi kiz gocugunun dudaklarinda gelisen anjiyoodem

A

Resim 2. Demir (I1l) hidroksit polimaltoz kompleksi (Vegaferon®) damla
kullanimi sonrasinda gelisen ciltte eritamatoz dokunti

Olgu Sunumu 3

13 ayhk erkek hasta DEA tedavisi icin baslanan demir (I11) hidroksit
polimaltoz (Ferrum Haussmann®) stispansiyon kullanimi sonrasi
urtikeryal dokiinti gelistirmisti. Ozgegmisinde 4 aylikken profilak-
si amaciyla ayni demir preparatinin damla formunu kullanimini
takiben trtiker gelistirmesi tizerine bir daha demir damlasi kul-
lanmamisti. Hastaya kullanilmasi planlanan demir (11) glisin siilfat
kompleks (Ferrosanol®) surup ile deri testlerinin negatif bulunma-
si lizerine, artan dozlarda provokasyon seklinde verildiginde reak-
siyon gozlenmedi. Tedavinin takibinde de herhangi bir reaksiyon
gortlmedi. Bu ¢alismaya katilan hastanin ailesinden sézlii onam
alinmistir.

Olgu Sunumu 4

12 yasinda kiz cocuguna DEA saptanmasi tizerine demir (11l) hid-
roksit polimaltoz (Ferrum Haussmann®) baslanilmsti. ilag kullani-
mi sonrasinda dudak, yiz ve gozde olusan hafif anjiyoodemden
sikayet etmekteydi. Ozgecmis ve soygecmisinde ozellik olmayan
hastanin, deri ve provokasyon testleri ayni ilag ile negatif oldu-
gu ve ilacla artan dozlarda da gozetim altinda reaksiyon olmadigi
goriliince, ayni ilacin devamina karar verildi. Daha sonraki polik-
linik takiplerinde de sorun bildirmedi ve DEA tedavisi ayni ilag ile
tamamlandi. Bu ¢calismaya katilan hastanin ailesinden sézlii onam
alinmistir.

Tartisma

Demir tuzlan disik molekiler agirlikh olup yuksek agirhkh mo-
lekillere baglanarak immin sistem tarafindan taninir hale ge-
lirler. Ferrik demir tuzlari molekiiliin en stabil formu olup diger
makromolekiillere daha az oranda baglanir ve bu yiizden daha az
allerjenik olurlar. Yine ferrik formlarin ferroz formlara gore daha
az emildigi bilinir bu da daha az allerjik reaksiyonun gortilmesine
katki saglayabilir (11-13). Literatir bilgisinin aksine dort hastami-
zin tglinde iki degisik ferrik preparatla reaksiyon gortlmastir.

Demir preparatlarina karsi gelisen erken tip asiri duyarlilik reak-
siyonlarini teshis etmek icin algoritmik olarak hastalarimizi prik
ve intradermal deri testleri ve oral provokasyona tabi tuttuk. Ol-
gularimizda, ilacin kendisi veya degistirilip yerine verilmesi di-
sintilen oral ferroz veya ferrik demir preparatlari ile prik testi 10
mg/mL, intradermal test: 0.01 mg/mLve 0.1 mg/mL demir iceren
dozlarda uygulandi. Deri testlerinin negatif sonuglanmasi tizeri-
neagizdan provokasyon testleri yapildi. Ferroz ve ferrik preparat-
lar ile 20 mg (5mg elemental demir), 100 mg (25 mg elemental
demir) 250 mg (50 mg elemental demir) dozlarinda 30 dakika
arayla provokasyon denendi (14). iki hastamizda ilacin hipersen-
sitiviteye yol actigi deri ve provokasyon testleriyle belirlendikten
sonra, alternatif ilag ile dnce provokasyon yapilip giivenle kulla-
mildi. Uclincii olguda, iki kere ayni ilagla reaksiyon goriilduigiin-
den testler riskli olabileceginden direkt olarak kullanilacak ilacla
provokasyon yapilip duyarhlik gortilmedi. Dordiincu olguda, si-
kayete ragmen ayni ilag testler sonrasi gtivenli bulunup degisti-
rilmeden kullanimina devam edildi.

Demir preparatlarinda demirin kendisine oldugu kadar, iceri-
gindeki katki (eksipiyant) maddelerinden olan boyalara (Sunset
yellow: giinbatimi sarisi vh.) karsi da asin duyarlik reaksiyonlari



bildirilmistir (8). Calismamizda hastalarimizin kullandigi demir
preparatlarinin giincel ilag rehberlerine (vademekum) ve ilaclarin
tanitildigi degisik websitelerine gore icerikleri soyle idi. Vegaferon®
damla: demir (Ill) hidroksit polimaltoz, sakkaroz, metil paraben,
propil paraben, krem esansi, sodyum hidroksit; Ferrum Hauss-
mann® surup: demir (Il1) hidroksit polimaltoz, seker, sorbitol, Ni-
pagin M, Nipasol, krem esansi R22, sodyum hidroksit; Ferrosanol®
damla: ferro glikokol (ferrdz) stilfat, sorbitol, sakkarin, stilfirik asit,
portakal esansi (etanolli) iceriyordu.

Vakalarimizin kullandigi preparatlarin icinde ortak olarak krem
esansi, sodyum hidroksit ve sorbitol vardi. intravenéz demir
preparatina bagl hipersensitivite reaksiyonlarinda icerigindeki
dekstran sorumlu tutulmaktadir (3, 4, 11, 13). Oral preparatlar-
la ilgili bir veri olmamakla beraber, olgularimizda yukaridaki ti¢
maddeden herhangi birine bagh gelisebilecegini disinmekteyiz.
Dordiincii olguda dogrulanamamasina ragmen, hastalarimizin
tictinde de oral demir preparat alimini takiben hipersensitivite
reaksiyonu gelismisti. Eksipiyantlarla (katki madddeleri) ile test
etme imkanimiz olmamasina ragmen, icerigi ve kuvveti degisen
demir preparatlarinda sorun olmamasi daha ¢ok bu sonucu di-
sindurmdastar.

Demir preparatlarina karsi allerjik reaksiyon gelisme durumunda,
desensitizasyon protokolleri kullanilmak zorunda kalinabilir (6,
15, 16). Fakat ozellikle oral demir preparatlarinda tolerans geli-
sebilmesi bazen Ortega ve ark. (17) bildirdigi gibi 4 giinde bile ge-
lisen reaksiyondan oturi tedavi dozuna ulasilamamis; de Barrio
ve ark. (6) ise 18 glinde tedavi dozuna ulasmis ve hizlica desen-
sitizasyon mimkiin olmamistir. Parenteral preparatlar icin birkag
saatlik desensitizasyon protokolleri Rodriguez-Jiménez ve ark. (10)
tarafindan tanimlanmistir. Bu yiizden oral preparatla karsilasilan
allerjik reaksiyonlarda parenteral desensitizasyonun tercih edildigi
de olmustur. Desensitizasyon dncesinde antihistaminik, kortikos-
teroid, ve montelukast hatta bazen asetil salisilik asidin kullanil-
digi bildirilmistir (3, 11, 14-18). Olgularimizin hicbirinde icerigi ve
kuvveti degistirilmis preparatla riskli ve uzun siiren desensitizasyo-
na ihtiyac kalmamistir.

Hastalarimizda preparat degisikligi yaparken preparat icerigindeki
demir kuvvetinin -iki ya da ¢ degerlikli- ve katki ve boya (eksipi-
yant) maddelerinin farkli olmasina dikkat ederek olgularin soru-
nunu ¢dzmiis olduk. iki olguda demir (1ll) preparati demir (1) pre-
paratina, bir olguda da demir (Il) preparati demir (IIl) preparatina
degistirilerek giivenle uygulanabildi. Bu deneyimlerimiz, giincel
literattirle de uyumluydu. Tiirkiye’den bildirilen bir calismada fer-
roz preparatlara alerji gelistiginde, ferrik preparatin tolere edilebil-
digi de gosterilmistir (12).

Sonuc olarak; DEA profilaksi ve tedavisi amaciyla kullanilan farkli
hastalardaki degisik oral demir preparatlar ile gozlemledigimiz
IgE-aracili hipersensitivite mekanizmasina bagh alerjik reaksiyon-
lari oral demir preparatinin tipini degistirerek engelledik. Anemi-
nin derinligi ve tedavideki preparatin zaruriligi degerlendirilerek
oncelikli ve pratik olarak icerigi farkh preparatlar desensitizasyon
oncesi denenmeli ardindan uygun tedavi yaklasimi belirlenmeli-
dir.

Hasta Onami: S6zIlu hasta onami bu calismaya katilan hastalarin ailele-
rinden alinmustir.
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Abstract / 0z

Cause of Paraparesia in Childhood: Spinal Chondrosarcoma
Cocukluk Caginin Nadir Paraparesi Nedeni, Spinal Kondrosarkom

Cagn Damar' @2, Ali Murat Ko¢® ) Ayse Gul Alimli?

Chondrosarcomas are common primary malignant bone tumors that
are mostly seen in adulthood. Spinal involvement is uncommon among
all sites of involvement of the tumor; spinal chondrosarcoma in child-
hood is particularly rare. Here we present the imaging findings of a
spinal low-grade chondrosarcoma in a 7-year-old boy, which was later
surgically excised and pathologically proven. Differentiation of chond-
rosarcoma from other spinal tumors may be difficult in cases of inde-
terminate tumoral origin in spinal compartments, and it may require
a multi-modal imaging approach. Demonstration of dural interface is
very important for an accurate diagnosis. Also, changes in the neural fo-
raminal width and vertebral architecture and the integrity of the spinal
cord are important criteria for differential diagnosis.

Keywords: Spina, chondrosarcoma, childhood, extramedullary tumor,

, Bettil Emine Derinkuyu?

, Alp Ozgiin Borcek* ©, Nil Tokgoz?

Kondrosarkomlar daha cok yetiskinlerde gorilen yaygin primer malign
kemik timorleridir. Diger tim timor tutulum yerleri arasinda spinal
tutulum sik degildir. Bu nedenle cocukluk ¢aginda spinal kondrosar-
kom oldukga nadirdir. Burada 7 yasinda bir hastada goriilen, sonrasin-
da cerrahi eksizyon yapilan ve patolojik tani alan dustik dereceli spinal
kondrosarkoma ait goriinttileme bulgularini paylastik. Bu timoriin spi-
nal kompartmanlarda orjininin tespit edilememesi diger olasi spinal
timaorlerden ayrimini giclestirmekte, coklu goriintiileme tekniklerinin
kullanilmasini gerektirebilmektedir. Dural arayiiziin tespiti dogru tani
icin cok onemlidir. Ayrica noral foramen genisligi ve vertebral yapidaki
degisiklikler ile spinal kordun buttinligu ayiricl tanida énemli nokta-
lardir.

Anahtar Kelimeler: Omurga, kondrosarkom, cocukluk cagi, extrame-

dural interface
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duller timor, dural araytiz

Introduction

Spinal chondrosarcomas are uncommon tumors of childhood. It requires multimodality imag-
ing techniques for differentiation from other tumors. Low-grade chondrosarcomas rarely mimic
nerve sheet tumors with the compressive effects on the surrounding structures without distinct
destruction (1). Herein we report a pediatric case of this tumor.

Case Report

A 7-year-old boy was admitted to department of pediatrics with dorsal pain and weakness of
lower extremities that lasted for a month without any history of trauma.

There was an extramedullar mass in the spinal canal at the Th1 and Th2 levels, indicated by
the magnetic resonance imaging (MRI) scans. The mass was centrally hyperintense on T2-
weighted (T2w) imagesbesides enhancing peripherally and heterogeneously on T1-weighted
(T1w) images after the administration of gadolinium. The spinal cord was compressed, and
the spinal canal was enlarged together with the right neural foramen. Hyperintense signal
changes which seemed to be present at the level of cerebrospinal fluid intensity were also
noticed around the mass (Figure 1). Posterior compressive scalloping of the Th1 vertebral body
and other findings mentioned above were suggesting an intradural-extramedullar mass, pos-
sibly a nerve sheet tumor.

Because of the complex anatomic location and for further evaluation of the lesion, a computed
tomography (CT) scan was performed. The CT scan of the spine revealed an expansile, peripher-
ally calcified lobulated mass in the spinal canal with mild central hypodensity (compared to the
density of muscle, 20 HU) that was extending into the right neural foramen at the Th1-Th2 level
(Figure 2a). There was no distinct destruction of adjacent bony structures, with the exception of
the right-superior articular process of the Th2 vertebra. It was concluded that the mass was an ex-
tradural exophytic tumor arising from this vertebral element (Figure 2b). We re-evaluated the MRI
scans for this challenging appearance and confirmed the presence of a dural interface between
the tumor and spinal cord (Figure 3).
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Figure 1. a-c. Axial (a) and sagittal (b) MR images demonstrate an intraspinal extramedullary lobulated cystic mass extending into the right neural
foramen. Note that there is some hyperintense material around the mass on T2-weighted images as cerebrospinal fluid intensity (white solid arrows).
The spinal cord was compressed and anterolaterally displaced left in the spinal canal (red arrow). The postcontrast T1-weighted sagittal image (c) shows

some peripheral enhancement in the mass.

Resim 2. a-c. Sagittal reformatted (a, b) and axial (c) CT images
disclose a peripherally calcified lobulated mass in the spinal canal
originating from the right-superior articular process of the Th2
vertebra (chewron arrows). The white arrows (a, c) reveal posterior
scalloping of the Th1-vertebral body. The spinal canal and the right
neural foramen are enlarged at the level of Th1-Th2.

In surgery, to reveal the mass and determine its relation with
spine and spinal cord, first, the T1 total and T2 right hemi-
laminectomy was performed. After en-block resection, the mass
was diagnosed as Grade 1 chondrosarcoma after pathological
examination. The patient was discharged, and neither residue
nor recurrence was found on follow up radiologic examinations

Resim 3. The axial T2-weighted image shows thin hypointense dural
interface between the tumor and the spinal cord (open arrow).

(Figure 4). Informed consent was obtained from the patient’s
parents for publication.

Discussion

Chondrosarcomas are the third most common nonhematological
bone tumors, following osteosarcomas and Ewing's sarcoma that ac-
count for about 25% of all primary malignant bone tumors (2, 3).
They usually present between the 4" and the 7" decade of life, with
a male predominancy (3, 4).

These neoplasms can arise primary (de novo) (85%) or secondary
(15%) from a preexisting lesion with sarcomatous degeneration.
Secondary chondrosarcomas, which may arise from enchondro-
mas or osteochondromas, are usually low grade and have a better
prognosis. Patients with Ollier disease, Mafucci syndrome, or he-
reditary multiple exostosis are at a higher risk of chondrosarcoma
than those with solitary cartilaginous lesions (2).

Chondrosarcomas are generally low-grade, slow-growing tumors
(2,5, 6). The hip and shoulder joints are main sites of involvement;
the iliac bone, bones around the shoulder, and proximal ends of
humerus and femur are the most effected bones (4, 5). Spinal
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Figure 4. a-c. Early postoperative axial CT image (a) shows that there is no residue of the mass. Postoperative followup images (1 year later); axial (b) and
sagittal () postcontrast T1-weighted MR images reveal that there is no pathologic signal intensity or enhancement compatible with recurrence. Note
that there are laminectomy defects in the posterior elements of the Th1 and Th2 vertebrae. Posterior scalloping of the Th1 vertebral body improved.

involvement is seen in approximately 10% of patients (2, 6). The
thoracic region is the most common site of involvement in spine,
with a predilection of posterior vertebral elements (1-3). Primary
chondrosarcomas arise mainly from vertebral bodies; on the other
hand, main locations of the secondary types are the posterior ele-
ments (7). Our case did not have any known prior lesions, but the
tumor had involved the articular facet unlike most of the primary
chondrosarcomas originating from the vertebral body.

Less than 10% of chondrosarcomas occur in childhood (4). They
usually present with slow-growing night pain and sometimes a
palpable mass. Occasionally, neurologic symptoms appear be-
cause of spinal cord compression from chondrosarcomas, like in
the current case (2, 3, 6).

Chondrosarcomas can be defined as central (intramedullary),
peripheral, and juxtacortical (periosteal) on the basis of their
location in the bone (2, 3, 8). Because of its pathologic character-
istics, chondrosarcomas have been classified into the following
conventional and variant subtypes: clear cell, myxoid, mesen-
chymal, and dedifferentiated. The grades of these variant types
are variable between low to high grade (2, 5, 8). It is known that
spinal chondrosarcomas are extradural tumors, but there are
some reports about intradural lesions regarding these variant
subtypes (9-11). The grading system is based on tumor cellularity,
and there are three main histologic grades (2, 7, 8). Low-grade,
centrally (intramedullary) located conventional type is the most
common, and it represents up to 90% of all chondrosarcomas (2-
4,9). Our patient had a low-grade juxtacortical-exophytic located
tumor, which is not very aggressive, so it could be successfully
resected en-bloc.

Chemotherapy and radiotherapy have not been demonstrated as
successful treatment options. The pelvis, sacrum, or spine are dif-
ficult locations for en-bloc resection, which is the sole therapeutic
option. Hence, the life expectancy of patients with these tumor
locations is lower than others. Although surgery is the best option,
the recurrence rates are quite high after tumor debulking without
safe surgical margins (1, 2, 4, 12, 13).

These cartilaginous tumors produce a chondroid matrix (2-5). Ra-
diological findings correlate well with histological grades (5, 8, 12).
Low-grade lesions have dense spicules of calcification, whereas
high-grade lesions have amorphous areas of calcification and con-
centric growth of this soft tissue component (7). Nonmineralized
central hypodensity reflects the high water content of hyaline car-
tilage on CT images. MRI characteristics of the tumor are iso- to

hypointense on T1w and heterogenous on T2w images. Peripheral
and lobulated rim enhancement is seen on postcontrast T1w im-
ages. Mineralized areas are responsible for hypointense signals,
contrary to predominant nonmineralized areas which are hyperin-
tense because of high water content of matrices on T2w images (8).

Findings may vary from lysis that interferes with enchondromas
to moth-eaten destruction and the discriminative “rings-and-arcs’
type of tumoral calcification that represents enchondral calcifica-
tion (2-4, 8, 12). The involvement of axial skeleton; peripheral,
nodular, and septal enhancement; peritumoral edema and end-
osteal scalloping of >2/3" of cortical thickness are all in favor of
chondrosarcomas rather than enchondroma (4).

Chondrosarcomas rarely present as a dumbbell-shaped mass caus-
ing neural foraminal widening, as in our present report (5, 11, 14,
15). Peripheral calcification with central nonmineralized areas and
peripheral and heterogenous enhancement supported the diagno-
sis of chondrosarcoma, which was pathologically made after surgi-
cal excision in our patient.

Conclusion

Spinal low-grade chondrosarcomas in childhood may mimic the
imaging findings of nerve sheet tumors in terms of spinal cord
compression, bony scalloping, and neural foraminal enlargement.
It is difficult to detect the dural interface, but once it is observed,
it definitely helps initial diagnosis.
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Case Report/Olgu Sunumu  [ElZAa[E
E:H’ 4

Air Guns: Would you Buy these “Toys’ for your Children?

Havali Silahlar: Cocuklariniza Bu “Oyuncaklari” Alir misiniz?

Saniye Goknil Calik' @, Mustafa Calik?> @, Hidir Esme?

Society and legislators perceive air guns (AGs) as toys or harmful items.
Injuries in the thorax range from simple superficial ones to life-thre-
atening ones. Although literature reports an alarming increase in the
frequency and seriousness of the injuries caused by, the injuries rarely
lead to death. Here, we presented a patient who was injured due to
a potentially life-threatening AG. A 14-year-old boy was presented to
our emergency department with chest injury after he had been shot
by mistake by his 8-year-old brother with an air rifle from a distance
of approximately 3 m. Upon examination, a single entrance wound at
the right third intercostal space without exit wound and subcutaneous
emphysema were observed. Computed tomography revealed right he-
mopneumothorax, lacerations, and right lung contusions. The patient
was discharged on postoperative day five without any complications.
Legislators should implement laws to avoid AG injuries and even de-
aths. Necessary steps should be taken to strictly control the registration,
sale, and use of Ags like the equivalent guns. There is one question
that the readers should address. Would you buy these “toys” for your
children? As a father, | would definitely not.

Keywords: Air gun, chest, injury

Havali silahlar (HS) toplum ve kanun koyucularin nazarinda oyuncak
veya zararsiz olarak algilanmaktadir. Torakstaki yaralanmalar basit yu-
zeyel yaralanmadan hayati tehdit eden yaralanmalara kadar degisir.
Literatuire bakildiginda HSlerin neden oldugu yaralanmalarin ciddiye-
tinde ve sikliginda kaygi veren bir artis goriilmesine ragmen nadiren
olumlere neden olmaktadir. Burada, potansiyel olarak hayati tehdit
edebilen HS a bagli yaralanma olgusunun sunduk.14 yasinda erkek
hasta 8 yasindaki erkek kardesi tarafindan haval tiifekle yaklasik 3 m
uzakliktan yanlishkla vurulmus. Muayenesinde sag 3. interkostal aralik-
tan cikis deligi olmayan tek giris deligi mevcuttu. BT incelemelerinde
sag hemopnomotoraks, laserasyon ve sag akciger kontlizyonu saptandi.
Postoperatif 5. ginde sikayetsiz olarak taburcu edildi. Yaralanmalarin
hatta oltimlerin ontine gecebilmek biz klinisyenlerden ¢ok kanun ko-
yucularin elindedir. Esdegerleri atesli silahlar gibi ruhsatlandiriimasi,
satisi ve kullanimi siki bir sekilde denetlenmesi icin gerekli adimlar
atilmalidir. Geriye okuyucularin cevaplamasi gereken bir soru kalmistir.
Cocuklariniza bu “oyuncaklardan” alir miydiniz? Benim cevabimi merak
ettiyseniz bir baba olarak kesinlikle hayir.

Anahtar Kelimeler: Havali silahlar, gogiis, yaralanma
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Introduction

Trauma caused by a bullet is serious and has been discussed in detail in medical literature (1). Air
guns (AGs) are a type of weapons that shoot slugs and bullets using compressed air. Historically, AGs
are powerful weapons with a capacity to kill. In fact, current guns operate using the same principle.
Gunpowder rapidly expands after firing and produces high pressure, because of which the bullet
is propelled forward. AGs use air pistons, springs, or nitrogen/carbon dioxide tubes filled under
pressure as power supply instead of gunpowder (2). Nearly all AGs are able to pass through the skin
and even bone. Although these facts have been established for years, these “toys’ are being sold
without issuing a license under very low legal restrictions without controlling their use (3). Although
restrictions regarding AGs are regulated today, they can still cause serious and life-threatening inju-
ries when used for injuring a suitable area and when fired from an appropriate distance. Here, we
presented a patient that was injured because of a potentially life-threatening AG.

Case Report

A 14-year-old male had been shot by mistake by his 8-year-old brother with an air rifle (KRAL
Magnum 45590, 0.177-caliber) from a distance of approximately 3 m. He presented to the emer-
gency department of our hospital with complaints of chest pain and shortness of breath. During
consultation, he was moderately conscious and cooperatively oriented; his blood pressure was
115/85 mm Hg, pulse rate was 136 beats per minute, body temperature was 37.4°C, and satura-
tion was 92% without oxygen. Physical examination revealed a round-shaped entrance orifice
sized of 0.4x0.5 cm with a clot located laterally at a distance of 5 cm from the sternum in the
third intercostal interval of the right hemithorax and no color change in its sharply circumscribed
surrounding that could be easily discriminated from the surrounding tissues. No exit orifice could
be found (Figure 1a, b). Subcutaneous emphysema was noted in the described area; the right
hemithorax was reduced in respiration, and breathing sound was decreased in the lower zone
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of the right hemithorax. Thorax computed tomography, identi-
fied the following: air densities (subcutaneous emphysema) in the
under-skin soft tissues of the right hemithorax frontal wall of the
thorax, hyperdensed contusion with a diameter of approximately

Figure 1. a,b. A single round-shaped entrance wound at the right third
intercostal space (white arrow) of the patient (a); Anteroposterior views of
the chest radiograph of the patient showing the pellet (white arrow) (b)

Figure 2. a, b. Axial views of the thorax computed tomography scan
showing that the pellet literally crossed from the anterior to the posterior
aspect of the chest

Figure 3. Sagittal view of the thorax computed tomography showing
hyperdensed contusions extending from the anterior to the posterior
in the right upper lobe and metallic artifact under the skin in between
muscle planes adjacent to the right second thoracic vertebra transverse
process (white arrow)

5 ¢cm showing a linear extension on the anterior-posterior plane
in the apex of the right lungs upper part in the medial, hemo-
pneumothorax with a diameter reaching approximately 13 mm at
the thickest area in the right hemithorax, and a slug piece with
a diameter of 9 mm leading to a metallic artifact under the skin
in between muscle planes adjacent to the right second thoracic
(T2) vertebra transverse process (Figure 2). Owing to hemopneumo-
thorax, when the chest tube was closed, underwater drainage was
applied to the patient from the right hemithorax fifth intercostal
interval in operating room conditions. Air leak was observed after
chest tube insertion and was stopped on the third day. A volume of
200 cc was drained on the first day, and the total drainage was 350
cc. Drainage was discontinued, and the patient was discharged on
the fifth day of hospitalization. Written informed consent was ob-
tained from the patient’s legal guardian for the use of his medical
records in research.

Discussion

AGs are perceived as toys or harmful items by the society and leg-
islators. Their origin is ancient. At the beginning of the 20" cen-
tury, AGs were used for hunting purposes and as toys (2, 4). The
identification, ownership, and purchasing criteria of AGs vary from
country to country and even in between states within the same
country (4-6). Any citizen aged more than 18 years can purchase
AGs without any limitation. In our country, the export of only AGs
with a muzzle velocity higher than 175 m/s is prohibited. However,
its manufacture, purchase, sale, and use in the areas determined
by laws are free in our country. Recently, our legislators have pro-
hibited the use of AGs in residential, meeting and hunting areas
because of public constrains. Furthermore, including the purchase
invoice and locating the single use tubes and slugs out of the gun
were imposed as obligations (7). Although these restrictions offer
hope, they are not sufficient.

In the literature, injuries caused by AGs are mostly seen in boys
younger than 16 years who were shot by accident by their rela-
tives. The injury is usually localized in the eye, head, and neck. In
this respect, our case complied with the literature in terms of age
and gender. Deaths due to AGs were rarely reported, and injuries
to the airways and neurovascular structures in the head-neck area
were mostly reported. Chest injuries were reported at 2% (5). The
number of reported deaths was extremely low, and all of them
were because of cardiac injury, except for one case, which was an
attempted murder; the bullet entered through the eight intercos-
tal space and stopped at the left ventricular wall by tearing down
the left lower lobe and its veins (2). In our case, the bullet entered
through the right anterior third intercostal space, passed the up-
per lobe of the right lung, and stopped under the skin in between
muscle planes adjacent to the right T2 transverse process (Figure
3). Although the injury led to hemopneumothorax, we believe that
death did not occur because of the fact that the right upper lobe
and important mediastinal vascular structures were not affected.
The potential of AGs to cause injury does not only depend on muz-
zle velocity and the ammunition used, but also on the age of the
victim, anatomy of the injury area, distance, and clothes worn by
the victim (6).

Bullets with a velocity higher than 609.6 m/s are called bullets with
high energy, whereas the ones with a velocity lower than 457.2
m/s are called bullets with low energy. Our case includes an injury



caused by a bullet with low energy. It is different from injuries of
bullets with low energy such as our case. The damages caused are
laceration, penetration, crushing/contusion, and temporary cav-
ity for a short period (4, 6, 8). A hyperdensed contusion with a
diameter of approximately 5 cm showing linear extension on the
anterior-posterior plane in the right lung upper lobe apex medial
was present in our patient, as identified in literature (Figure 3). The
bullet passed the thorax with a kinetic energy of 32.67 ] from end
to end and stopped under the skin adjacent to the right T2 trans-
verse process. It traveled 147.2 mm in the skin (9).

Injuries in the thorax range from simple superficial ones to life-
threatening injuries. Every year, one or two people die because
of injuries caused by AGs in the United Kingdom, where there are
supposedly 4 million AGs; four people die for the same reason in
the United States (1, 10). It may escape attention owing to the small
entrance orifice in crowded and busy emergency services such as
the ones in our country. Despite the restricted power and low ki-
netic energy of AGs, they may lead to serious or life-threatening in-
juries in suitable injury area and distance. Each AG injury has to be
accepted as an injury caused by a gun with low energy and should
be treated accordingly. Surgical exploration and pellet removal are
contradictive. Although emboli and migration cases have been
reported in the literature, discussions show that leaving it in the
body is less risky than its removal (4). In our case, surgery was not
performed due to limited drainage and because the pellet was far
from important neurovascular structures.

Conclusion

Although the frequency and seriousness of the injuries caused by
AGs is increasingly alarming when considering the literature, they
rarely lead to death. Majority of the reported cases are neurovas-
cular injuries around the head-neck area, and more rarely cardiac
injuries (4). Injuries caused by AGs should be treated like the inju-
ries caused by guns with low energy. It should be always kept in
mind that they may cause serious, and even fatal, injuries under
suitable conditions. It is in the power of legislators rather than
us as clinicians to avoid injuries and even deaths. Necessary steps
should be taken to strictly control their registration, sale, and use
like the equivalent firearms guns.
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Transverse Testicular Ectopia: Two Case Reports

Transvers Testikiiler Ektopi: iki Olgu Sunumu
Tugay Tartar @, Mehmet Sara¢ @, Unal Bakal @, Senay Canpolat @, Ahmet Kazez

Transverse testicular ectopia (TTE) is a rare congenital anomaly caused
by migration of the testes to the same half of the scrotum; it is associa-
ted with inguinal hernia. In addition, it is present along with persistent
Millerian duct syndrome (PMDS) in approximately 20% of patients. In
such cases, Miillerian duct excision is recommended. In this article, we
present two cases of TTE including one case of PMDS accompanied by
TTE. Different approaches have been described in the treatment of TTE.
Protection of testicular tissue and removal of the Miillerian duct, when
TTE is present along with PMDS, are the basis of treatment.

Keywords: Transverse testicular ectopia, Persistent Mllerian duct syndro-

Transvers testikiiler ektopi (TTE) nadir goriilen, her iki testisin birlikte
ayni hemiskrotuma go¢ etmesi ile olusan ve genellikle inguinal herni
ile iliskili olan konjenital bir anomalidir. Olgularin yaklasik %20’ sinde
Persistant Mullerian Kanal Sendromu ile birliktelik vardir. Bu ¢alismada
1 olgumuza Persistant Miillerian Kanal Sendromunun eslik ettigi TTE i
2 olgumuzu sunduk. TTE tedavisinde farkli yaklasimlar tarif edilmistir.
Tedavinin temeli testis dokularinin korunmasi ve varsa Miillerian Ka-
nalin ¢ikariimasidir.

Anahtar Kelimeler: Transvers testikiiler ektopi, Persistant Millerian ka-
nal sendromu, testis, cerrahi

me, testis, surgery
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Introduction

Transverse testicular ectopia (TTE) is a rarely seen congenital anomaly, generally associated with
inguinal hernia, where both testes migrate into the same hemiscrotum. An ectopic testis may
be situated in the contralateral hemiscrotum, inguinal canal, or internal inguinal ring. In most
patients with TTE, a nonpalpable testis along with an ectopic testis associated with ipsilateral
inguinal hernia is present. Furhtermore, TTE may be associated with hydrocele, disorders of sex-
ual development, and karyotypic anomalies in nearly 20% of the cases, TTE is associated with
Persistent Miillerian duct syndrome (PMDS) (1). Regression of Miillerian structures is expected in
men. However, sometimes, these structures may be localized in the abdominal cavity or herniated
through the inguinal canal. Although the mechanism of this pathologic descensus is unknown,
various hypotheses have been suggested including descensus of both testes into the same canal
because of a defect occurring during the fetal development of testes, premature fusion of Wolff-
ian ducts, and origination of both testes from the same germinal structure (2).

Different approaches have been described in the treatment of TTE. In this article, we have pre-
sented two cases with TTE.

Case Reports

Case Report 1

A 9-year-old male was referred to our clinic with the absence of testis in the left hemiscrotum.
He was operated at another center for right inguinal hernia. On physical examination, the testis
could not be palpated in the left inguinal canal and left hemiscrotum. In the right hemiscrotum
and the upper part of the scrotum, an anatomical formation thought to be two separate testes
was palpated. On a scrotal ultrasound (US), both testes and epididymis were detected in the right
hemiscrotum. The dimensions and echogenicities of both testes were within the normal limits. An
US revealed that both spermatic chords passed through the right inguinal canal, but the left testis
could not be visualized. On laparoscopic exploration, a patent left inguinal canal was seen. How-
ever, Millerian duct remnants were not observed, and the vessels of two separate testes entered
the right inguinal canal. On inguinal exploration, two separate ducts and two testicular structures,
which were adhered to each other, were observed (Figure 1). The adhesions were excised, and two
testes were separated from each other (Figure 2). Through an incision made on the scrotal septum,
the left testis was fixed to the left and the right testis was fixed to the right hemiscrotum. The pa-
tient also underwent left inguinal hernia repair. No relevant medical problems were encountered
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Figure 1. Passage of both spermatic chords through the right inguinal canal

Figure 3. US image of a case with TTE

during patient follow-up. Written informed consent was obtained
from parents of the patients who participated in this study.

Case Report 2

A 1-year-old male was referred to our clinic with the absence of
testis in the left hemiscrotum. On physical examination, the tes-
ticular tissue could not be palpated in the left inguinal region and
left hemiscrotum. The right testis was palpable in the right ingui-
nal region. Furthermore, penile chordee was present. Karyotype
test results confirmed a 46, XY karyotype. A scrotal US showed the
right testis to be in the right inguinal region, and the testis had a

Tartar et al. Transverse Testicular Ectopia

homogenous parenchymal echogenicity. The left testis was located
posterosuperior to the right testis. It was mobile within the intra-
abdominal cavity and had the same echogenicity as the right tes-
tis. Both spermatic chords passed through the right inguinal canal
(Figure 3). On laparoscopic exploration, it was observed that the
left inguinal canal was occluded and the vascular structures ex-
pected to pass through the canal were absent; furthermore, rudi-
mentary tissues were detected at the entry of the canal. The right
inguinal canal was patent, and the testis and vascular structures at
the entry of the right inguinal canal were observed. On inguinal
exploration, the testis and its appendages were observed in the
right inguinal canal; furthermore, a second testis and its append-
ages were observed at the entry of the canal. Both testes formed
a “V” configuration and joined at a single point. Through a single
incision on the scrotal septum, the left testis was placed in the left
hemiscrotum and the right testis was fixed in the right hemiscro-
tum. The patient also underwent a right inguinal hernia repair. Bi-
lateral testicular biopsies were performed to confirm the presence
of testicular tissue. The 4-year follow up period of the patient was
uneventful. Written informed consent was obtained from parents
of the patient who participated in this study.

Discussion

Anomalies associated with TTE have been categorized into three
types:

Type 1: TTE associated with inguinal hernia only (40%-50%)
Type 2: TTE associated with PMDS (30%)

Type 3: TTE associated with sexual development disorders, hypo-
spadias, and scrotal anomalies (20%) (3)

PMDS is a male pseudohermaphroditism that develops secondary
to a deficient release of Millerian inhibiting factor (MIF) from fe-
tal Sertoli cells (4). Because MIF can be measured in serum up to
2 years of age, it can aid in preoperative diagnosis (5). The gene
responsible for MIF release is situated on the short arm of chromo-
some 19 (6). As a typical feature of PMDS, both testes are palpated
in the same hemiscrotum. In such cases, for the establishment of
preoperative diagnosis, US, computed tomography, magnetic reso-
nance imaging, or magnetic resonance venography can be used
(4). Reportedly, in nearly 65% of the cases, diagnosis of TTE is made
during surgery for inguinal hernia (7). Our first presented case was
referred to our clinic after being operated for inguinal hernia and
had a contralateral nonpalpable testis, whereas the second case
was brought with a nonpalpable testis. In both the presented
cases, the diagnosis of TTE was made based on US. Furthermore,
in one of the cases, PMDS was diagnosed during diagnostic lapa-
roscopy, and this patient was not evaluated ultrasonographically.

In PMDS, intra-abdominal testis and relevant malignancy rates re-
ported for PMDS demonstrate similarities, so in cases with PMDS,
necessity for orchiectomy has been indicated for a testis that can-
not be brought down to the bottom of the scrotum (8). In addition,
because the separation of the uterus and fallopian tubes from the
testis and vas deferens may cause injury to surrounding arteries,
impairing testicular vascularization (as indicated in some reports),
if the Millerian duct remnants do not complicate orchiectomy,
these remnants should not be excised (5). As the first stage in the
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surgical treatment of PMDS, gonadal biopsy followed by orchio-
pexy has been recommended by some authors, whereas others
have reported uselessness of testicular biopsy in patients with a
male karyotype (4). In one of our patients, during laparoscopic
exploration of the undescended testis, rudimentary tissues were
observed at the entry of the inguinal canal, and testicular biopsy
performed during orchiopexy helped confirm the presence of tes-
ticular tissue. Furthermore, we decided not to remove the rudi-
mentary tissues because of the possibility of injury to testicular
vessels.

No malignant tumors originating from the Miillerian duct remnants
(tuba uterina, uterus, and one-third of the vagina) have been report-
ed because these structures are probably not affected by estrogens.
Therefore, as indicated in some case reports, removal of these struc-
tures does not render additional benefits to the patient (4).

Conclusion

In the management of TTE, an ectopic testis should be placed in
its normal anatomical position through transseptal orchiopexy or
extraperitoneal transposition. In addition, in cases with TTE, PMDS
should be kept in mind, and the Mdllerian duct remnants should
be investigated via diagnostic laparoscopy. In such cases, because
a malignancy may develop, the Millerian duct remnants should
be removed to as much extent as possible without traumatizing
the testis and its annexes. The patients should be followed up for a
long time to check for infertility and malignancy.
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Abstract / 0z

Notalgia paresthetica: A Rare Cause of Neuropathic Pain
Notaljia Parestetika: Noropatik Agrinin Nadir Bir Nedeni

Emrah Kovalak' @, Cigdem Aydogan?

Notalgia paresthetica is a clinical condition characterized by burning
and stinging pain accompanied by an itchy hyperpigmented skin le-
sion in the distribution area of spinal nerves T2-T6. Its etiology is not
completely understood. It is a relatively common pathology that is
often overlooked. Patients usually refer to dermatology clinics with
complaints of pruritus, and the diagnosis is usually delayed, or some
symptoms can go unnoticed. Early diagnosis and treatment are impor-
tant because notalgia paresthetica reduces the quality of life. In this
case study, we present a 65-year-old male patient who referred to our

Notaljia parestetika T2-T6 spinal sinirlerin dagilim alaninda yanici, ba-
tia vasifta sirt agrisina eslik eden kasintili hiperpigmente cilt lezyonu
ile giden klinik bir tablodur. Etiyolojisi tam olarak aydinlatilamamistir.
Notaljia parestetika gorece olarak sik karsimiza ¢ikan fakat cogu zaman
gozden kacan bir patolojidir. Hastalar kasinti sikayetlerinin 6n planda
olmasi nedeni ile genellikle dermatoloji kliniklerine basvurmakta ve
tanida gecikme ya da atlanma yasanmaktadir. Yasam kalitesini dtsur-
mesi nedeniyle erken tani ve tedavisi onemlidir. Bu yazida klinigimize
basvuran altmis bes yasinda erkek hasta literatiir esliginde tartisilmistir.

clinic and discussed this case for research.

Anahtar Kelimeler: Noropatik agri, notaljia parestetika, hiperpigmen-

Keywords: Neuropathic pain, notalgia paresthetica, hyperpigmentation tasyon
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Introduction

The etiology of notalgia paresthetica has not yet been fully elucidated. However, notalgia par-
esthetica is defined as a disease characterized by neuropathic pain accompanied by dysesthetic
symptoms, such as burning, stinging, tingling, pruritus, and numbness (1). Hyperpigmentation
of the skin localized to the painful region, which is not accompanied by primary dermatologic
pathology, is the most striking clinical finding (1, 2).

Notalgia paresthetica was first described in 1934 by the Russian neurologist Michail Astwazaturow
as a clinical picture presenting with a painful, itchy hyperpigmented skin lesion usually localized
to the dermatome distribution of the spinal nerves T2-T6. Notalgia paresthetica is considered
to be a frequently encountered but easily overlooked condition, although its actual incidence
remains unknown (2, 3).

Notalgia paresthetica mostly has a benign nature; however, because it reduces the quality of life,
has a hereditary form, albeit rare, and is accompanied by multiple endocrine neoplasia, early
diagnosis and screening for accompanying conditions is important (3). Diagnosis and treatment
of a rare clinical presentation are noted in this case report.

Case report

A 65-year-old man was admitted to the physical medicine and rehabilitation polyclinics with com-
plaints of pain, burning, stinging, and pruritus on his back for the past 6 months.

Background and family history of the patient did not exhibit any specific conditions. Physical
examination revealed a hyperpigmented macular skin lesion 10x7 cm in size located under the
left scapula in the dorsal region (Figure 1a, b).

Complaints of burning and stinging by the patient were evaluated with pre-diagnosis of neuro-
pathic pain, and diagnosis was made based on the Leeds Assessment of Neuropathic Symptoms
and Signs (LANSS) scale. The LANSS scale included seven domains that assessed pain characteris-
tics and sensation. This combines five simple questions and two examination findings to give a
score for pain out of 24, with a score >12 suggesting a neuropathic component (4). The Turkish
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Figure 1. a-c. Hyperpigmented lesion in the left scapular region from the back of the patient (a); Hyper-pigmented lesion in the left scapular region from the left
side of the patient (b); T1 weighted sagittal dorsal spine MRI image demonstrated spondylosis ()

version of the LANSS scale has been validated (5). The symptom
score was recorded as 19. The patient had increased thoracic ky-
phosis, and paravertebral muscle spasm was present on the side of
the skin lesion. Laboratory findings for hemogram, sedimentation,
C-reactive protein, and routine biochemical tests were normal.
Only degenerative changes were observed in thoracic magnetic
resonance imaging (MRI) (Figure 1c).

The patient was referred to a dermatology clinic for a differential
diagnosis. Notalgia paresthetica was considered in the preliminary
diagnosis, and gabapentin (Neurontin; Pfizer, Freiburg, Germany)
was initiated at 600 mg/day and gradually increased to 1800 mg/
day over 12 days. In addition, 10 sessions of 20 min/day high-
frequency transcutaneous electrical nerve stimulation (TENS) and
exercises were performed to increase and strengthen joint range
of motion. A dual-channel high-frequency (80 Hz) asymmetric, bi-
phasic TENS was applied at 30 us pulses for 20 min with 4x5 cm
surface electrodes. The intensity of TENS was set to feel a slight
tingling sensation.

At the first month of follow-up, complaints of pain, stinging, and
numbness by the patient were seen to clinically improve. Medical
treatment was continued for 6 months. The skin lesion did not
regress at the end of treatment. The patient was given detailed
information about the disease, and approval for using the disease
in scientific research was granted. Approval from the local ethics
committee was not obtained to protect the patient’s identity.

Discussion

Notalgia paresthetica is a relatively common but often overlooked
pathology. It is 2-3 times more frequently observed in men than
that in women. It mostly develops during the fifth and sixth de-
cades of life (2, 3).

The clinical findings of notalgia paresthetica include pruritus, burn-
ing, stinging, and dysesthesia in a localized region, occurring most
often in the lower third of the scapulae that correspond to the der-

matome distribution of the T2-T6 spinal nerves and the paraverte-
bral area, as well as in the cervical region, hairy skin, and shoulders
2,3).

Pagliarello et al. (6) conducted a study with 65 patients and de-
tected lesions in the thoracic (41.5%), scapular (26.2%), cervical
(16.9%), and multiple regions (15.4%). In addition, the incidence
rate of these lesions was found to be 1.6 times higher in women
than that in men. The authors also noted that the skin lesions are
more diffuse among women, and worse prognosis was observed in
patients with a high body mass index (6).

Diagnosis of notalgia paresthetica is usually delayed or even over-
looked because patients refer to dermatology clinics primarily due
to complaints of pruritus. The most common symptom is itching,
and the most common neurological finding is hypoesthesia in the
center of the lesion, as well as hyperesthesia that is occasionally
seen. Skin lesions usually do not cross the midline. Intermittently,
atrophic and keratotic macular lesions and signs of itching on the
skin around the painful area are observed (7, 8).

Although the pathogenesis of the disease is not completely known,
genetic susceptibility, increased dermal innervation, visceral re-
flex mechanisms, sensory neuropathy, and dorsal spinal nerve
compression have been implicated (9). It is also considered that
histamine released by the irritation of sensitive skin may cause
itchiness (1).

Entrapment of the spinal nerves between T2 and T6 due to de-
generative changes in the vertebrae, herniated nucleus pulposus,
compression fractures, and other pathologies appear to be ma-
jor causes in the etiology of notalgia paresthetica (7, 10). Genetic
transitional forms of the disease and other forms associated with
multiple endocrine neoplasia have also been reported (10).

There is no single clinical finding or laboratory test that allows
a definitive diagnosis of notalgia paresthetica to be made. Itchy
pigmented macular skin lesions that do not cross the midline but
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accompany pain and paresthetic complaints in the T2-T6 spinal
nerves are pathognomonic (10).

Radiological examinations mostly reveal cervical and thoracic
degenerative changes. In a study evaluating spinal pathologies in
43 patients using MRI, Savk et al. (11) reported degenerative disc
hernias in 24.6% of the cases, degenerative changes in the thoracic
vertebrae in 32.8%, and degenerative changes together with tho-
racic disc hernias in 3.3%.

In their study with 10 patients, Savk et al. (12) reported that elec-
trophysiological examinations have normal findings in all patients.
Since the diagnosis of the disease is mostly clinical, an electromyo-
graphic examination was not performed in our case. Electroneuro-
myographic studies performed in other studies also mostly provide
normal findings. In the same study by Savk et al. (12), histopatho-
logical examination revealed a hyperkeratosis of the epidermis in
a patient as well as extensive inflammation and melanophages in
the papillary dermis in all patients. Histopathological examination
was not performed in the present case. Skin disorders including
atopic dermatitis, post-inflammatory hyperpigmentation, prurigo
nodularis, and macular amyloidosis should be considered in the
differential diagnosis (13).

Systemic and local agents have been used for the treatment of
notalgia paresthetica. Topical capsaicin, corticosteroids, tacro-
limus, and local anesthesia drugs can be used (1, 14). Antiepi-
leptic drugs, such as gabapentin, pregabalin, oxcarbazepine, and
tricyclic antidepressants, are preferred for the treatment of neu-
ropathic pain. Antihistamines can be prescribed to relieve com-
plaints of pruritus (14).

In another study conducted by Savk et al. (15), TENS therapy
was shown to be effective in 15 patients. Maari et al. (16) ad-
ministered botulinum toxin to 10 patients to prevent substance
P release to reduce the symptoms of pruritus and neuropathic
pain and compared the results with a placebo group with an
equal number of patients. The authors found no difference be-
tween the groups in terms of the symptoms of pruritus and the
extent of hyperpigmentation (16). Tension and strengthening
exercises on the lower back, rhomboid, pectoralis major, and
latissimus dorsi muscles have been shown to be beneficial (17).
In a single-case study, Subasi et al. (18) performed dry needling
on the fibrous bands in the dorsal region combined with kinesio
taping on macular skin lesions using the inhibition technique
and found the treatment to be effective.

Conclusion

Owing to neuropathic pain complaints, rather than dermatology,
patients with notalgia paresthetica may refer to other branches
of medicine, such as physical medicine and rehabilitation, neu-
rology, orthopedics and traumatology, brain and neurosurgery,
and algology. A multidisciplinary approach is important in these
patients. Positive outcomes can be achieved with early diagnosis
and treatment.
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