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Oz / Abstract

Eriskinlerde Eozinofilik Akciger Hastaliklar

Eosinophilic Pulmonary Diseases in Adults

Fisun Erdenen @2, Ahmet Ciineyt Miderrisoglu

Eriskinlerde akcigerlerde infiltrasyon ile birlikte periferik kanda
mutlak eozinofil sayisinin 250/mikrolitrenin tizerinde bulunmasi ile
karakterize olan eozinofilik akciger hastaliklari periferde eozinofili
olmaksizin yalniz solunum yollari ve/veya parenkimde eozinofillerin
artmasi ve buna bagli mediatorlerin yaptigi doku hasart ile seyreder.
Klinikte solunum sistemine ait belirtiler ve konstitisyonel semptomlar
vardir. En bilinen eozinofilik akciger hastaliklari parazit enfestasyon-
lan, ilag reaksiyonlari, akut ve kronik eozinofilik pnomoniler, hipe-
reozinofilik sendrom, bronkopulmoner aspergilloz, Churg-Strauss
Sendromudur. Ayrica basta astim, malinite ve interstisyel akciger has-
taliklar olmak tizere pek cok akciger hastaligina eozinofili eslik eder.
Bu yazida primer eozinofilik akciger hastaliklari gozden gegirilmistir.

Anahtar Kelimeler: Eozinofili, eozinofilik pnomoni, astim alerjik
bronkopulmoner aspergilloz (ABPA), hipereozinofilik sendrom, pul-

Eosinophilic pulmonary disease in adults are characterised with
pulmonary infitrates associated with peripheral eosinophilia >250/
microliter. Sometimes peripheric eosinophilia may be absent and eo-
sinophils may be increased in airways and pulmonary paranchima,
leading to altered mediators and tissue damage. Clinical presentati-
on includes pulmonary and constitional symptoms. The most well-
known pulmonary eosinophylic diseases are parasitic infestations,
drug reactions, acute and chronic eosinophylic pneumonia, broncho-
pulmonary aspergillosis and Churg-Strauss Syndrome. In this article
primary eosinophylic pulmonary diseases are reviewed.

Keywords: Eosinophilia, eosinophylic pneumonia, allergic broncho-
pulmonary aspergillosis (ABPA), hypereosinophylic syndrome, pulmo-
nary eosinophilia

moner eozinofili
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Giris

Eozinofiller bakteri, fungus, inert partikiiller ve antijen-antikor komplekslerini sindirme yete-
negi olan, etkilerini hiicre ici muhtevasinin salinmasi yoluyla gosteren hiicrelerdir. Major bazik
protein, eozinofil peroksidaz, eozinofil katyonik protein, kollajenaz, Iokotrienler ve platelet ak-
tive edici faktor, histamin, kompleman gibi mediatorler eozinofillerden salinan maddelerdir ve
eozinofil aktivasyonunda etki gosterir. Ozellikle solunum sistemi, gastrointestinal sistem (GIS)
ve Urogenital traktusun submukozal bolgesinde bulunan bu hiicreler kandaki sayinin 4-300
kati gibi cok tizerinde degerlerde dokuda bulunur (1). Periferik kanda 250-1500 /mm? eozinofil
bulunmasi hafif, 1500-5000/mm? olmasi orta derecede ve 5000 lizerinde olmasi agir eozinofili
olarak ifade edilir (2). Eozinofili saptandiginda oncelikle sekonder nedenler (astim, alerjik bron-
kopulmoner aspergilloz (ABPA), ila¢ reaksiyonlari, infeksiyonlar, hipersensitivite pnémonileri,
bag dokusu hastaliklari, bronsiolitis obliterans organize pnomoni (BOOP) vb) oncelikli olarak
dustnalmelidir; ¢ctinkti primer eozinofilik hastaliklar (eozinofilik pnomoni, Churg Strauss Send-
romu (CSS), hipereozinofilik sendrom (HES) vb) nadirdir (2, 3). Astim tipik olarak Th2 aracilikh
eozinofilik hava yolu inflamasyonuyla karekterizedir. Kronik obstriiktif akciger hastahgr (KOAH)
vakalarinin %10-40'inda da eozinofillerin dnemli rol oynadigina dair deliller vardir (4). Kronik
oksurugun nisbeten sik bir nedeni olan astim disi eozinofilik bronsit de bronsial eozinofilik
yangl ile seyreder (5).

1952 yilinda Reeder ve Goodrich tarafindan pulmoner infiltratlar ve eozinofili (PIE) bir sendrom
olarak tanimlanmistir. Ayni yil Crofton tarafindan hala kullanilana benzer sekilde siniflandiriimis-
tir. PIE sendromlarinda spesifik olarak periferik eozinofili olsun olmasin akcigerlerde eozinofilik
infiltrasyonlarin bulunmasi esastir. Patolojik olarak pulmoner tutulum hava yollari, parenkim
veya ikisini birden ilgilendirebilir. Asiri eozinofil yapimi ve doku infiltrasyonunun sebebi bilinme-
se de muhtemelen anormal bir T lenfosit klonal proliferasyonu ve eozinofilopoetik sitokinlerin
asiri Gretimi soz konusudur (2, 3, 6, 7).

Pulmoner infiltratlar ve eozinofili sendromlarinin en 6nemli 6zelligi olan eozinofili periferik kanda
%6'nin tizerindeki oranlari ifade eder. Eozinofil sayisi diurnal varyasyon gosterir ve sabah en dusuk,
gece en yliksek degerlere ulasir. Steroidler, beta adrenerjikler eozinofil sayisini azaltir ve beta bloker-
ler arttinir; eozinofil sayisi tanida 6nemli olmakla birlikte hastalik aktivitesini yansitmaz (1).
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Eozinofilik akciger hastaliklari tanimi ile belirlenen hastaliklarda:

a) Periferik eozinofiliyle birlikte radyolojik olarak saptanan pul-
moner anormallikler

b) Transbronsial veya acik akciger biyopsisi ile dokuda eozinofili
saptanmasi

¢) Bronkoalveoler lavajda (BAL) artmis eozinofil hicrelerin gos-
terilmesi esastir (8).

Eozinofilik bir akciger hastahg distindiren bulgu, solunum
semptomlarina eslik eden artmis periferik kan eozinofil sayisidir.
Semptomlarin ve eozinofilinin siresi tanida énemlidir. Semp-
tomlar oksurik, wheezing, dispne, gogiste sikisma hissi, agri,
hemoptizi, koyu balgam olabilir. Ust solunum yolu semptomlari,
ates, terleme, istahsizlik, zayiflama gibi konstitiisyonel belirtiler
gorilebilir.

Hikayede astim varlig, seyahat ve ila¢ dykusu, uyusturucu kullani-
mi, herbal ilaglar sorulmali, alisiilmadik bir ortam ve aktivite aras-
tirlmalidir. Akciger disi sistemlere ait yakinmalar sorgulanmalidir.
Muayenede havayolu obstriiksiyonuna isaret eden bulgular, rinit,
polipler, parenkim tutulmasini gosteren raller, palpabl purpura,
urtiker, anjioodem ya da doktinti varligi, kalp tutulumunu disiin-
diren bulgular arastirilmahdir.

Laboratuvar incelemelerinde kan sayimi yaninda periferik yayma,
diskinin birka¢ kez parazit ve yumurtalari agisindan incelenmesi
gerekir. Ancak parazitoz bulunmasina ragmen gelisim basamagina
uygun olarak diskida saptanamayabilecegi unutulmamahdir. Ak-
ciger gocu sirasinda larva fazinda olan parazitin yumurtalarinin
saptanabilmesi icin akciger semptomlarinin baslangicindan iti-
baren 8 hafta gecmesi lazimdir. Toksokariaz, Trisinoz, Filaryaz ve
Strongiloidiaz icin serolojik testler yapilabilir. IgE artisi astim basta
olmak tizere ABPA, CSS, HES ve parazit infestasyonlarinda gozlenen
bir bulgudur. ABPA" da serumda aspergilluslara karsi presipitin-
ler bulunabilir. Yine CSS icin p- antinotrofilik sitoplazmik antikor
(p-ANCA) testinin tanisal degeri vardir (6, 8, 9).

Goriintuleme ile akcigerlerde gezici infiltrasyonlar basit pulmoner
eozinofili, yaygin periferik infiltrasyonlar eozinofilik pnomoniler
(EP), proksimal bronsektazi, mukoid tikaglar ABPA, soliter st lop
nodili bronkosentrik grantlomatoz dustndirir. Tomografi pul-
moner tutulumun yayginligini ayni zamanda havayolu veya inters-
tisyel tutulum olmak tzere lezyonlarin lokalizasyonunu gosterme
agisindan daha degerlidir. invaziv tetkiklerden BAL incelenmesin-
de normalde %1’den az olan eozinofil hiicrelerin %20°den fazla
bulunmasi 6nemlidir. Tani icin acik akciger biyopsisine nadiren
ihtiyac duyulur (6, 8).

Eozinofiller ya hastalik olusumunda temel rol oynar ya da immun
cevaba eslik ederek akcigerlerde toplanip doku hasari olustururlar
ve asagidaki sekilde siniflandinlabilirler (7, 10).

Eozinofilinin eslik ettigi akciger hastaliklari (7)

* Bilinen nedenlere bagli eozinofilik sendromlar

*  Parazite bagli

+ ilac ve toksine bagh

*  Tropikal pulmoner eozinofili

*  Bronkopulmoner aspergilloz (ABPA)

* Bilinmeyen nedenlere bagli eozinofilik sendromlar
+ idiopatik akut eozinofilik pnomoni (AEP)

*  Kronik eozinofilik pnomoni (KEP)

*  Eozinofilik grantilomatoz (EGPA)

« [diopatik hipereozinofilik sendrom

*  Diger eozinofilinin eslik ettigi akciger hastaliklari

e Astim

*  Bronkosentrik graniilomatoz

*  Bronsiolitis obliterans organize pnomoni

« infeksiyonlar (fungal, viral, tiiberkiiloz)

« interstisyel akciger hastaliklari: idiopatik pulmoner fibroz

*  Kollajen hastaliklar

*  Sarkoidoz

¢ Hipersensitivite pnomonileri

*  Eozinofilik grantilom

*  Maliniteler (non- small cell akciger kanseri, lenfoma, metasta-
tik kanser, miyeloblastik I6semi)

*  Diger

*  Akciger transplantasyonu

¢ Transplant reddi

«  Ulseratif kolit

Bu yazida birinci ve ikinci gruptaki hastaliklardan bahsedilecektir.

Basit pulmoner eozinofili (Loeffler sendromu)

Benin ve kendi kendini sinirlayan bir tablodur. Helmintlerin hayat
sikluslarinda akcigere gocu sirasinda pulmoner infiltrasyonlar ve
eozinofili ortaya cikar. Ascaris lumbricoides, kancali kurt ve Strogy-
loides sterkoralisin hayat sikluslarinda akciger duragi vardir. Bu si-
rada oksurik, ates, dispne ve wheezing gorilir; semptomlar ken-
diliginden kaybolur. Eozinofili ve diskida parazit ve/veya yumurtasi
yoksa tani zordur. Larvalarin respiratuar sekresyon, ya da gastrik
aspiratlarda gosterilmesi ve/veya serolojik olarak tani konabilir.
Akciger grafisinde iki tarafli yuvarlak, oval farkh biytklerde infilt-
rasyon gortilebilir. Bunlar gezici nitelikte olabilir ve birkac haftada
kaybolur. Paragonimus flux ve Tenia solium akcigerlerde invazyon
yapabilir. Erken donemde kanda eozinofili ve balgamda parago-
nimus yumurtalari saptanabilir. Akcigerlerde bulunan ekinokokoz
veya sistiserkoz vakalarinda sizinti veya riiptiir eozinofiliye neden
olabilir. Askaryaz, trisinelloz, toksokariaz infestasyonlarinda gori-
lebildigi gibi bol miktarda parazit ylkiine bagh olarak yumurta
veya larvalarin kan dolasimi ile akcigerlere ulastigi vakalarda da
pulmoner semptomlar ve eozinofili gorilur. (7, 8).

Pulmoner eozinofili yapan parazitler (1, 7, 8)

*  Ascaris lumbricoides

e Necator americanus, Ancylostoma duedenale
e Ancylostoma braziliense

e TJoxacara canis, T. cetis

e Strongyloides stercoralis

e Ecinococcus spp.

e Paragonimus westermani

e Schistosoma mansoni, S. haematobium, S. japonicum
. Trichosporon terrestre

*  Wuchereria bancrofti

e Brugia malayi

e Trichinella spiralis

«  Opistorchis spp.

Tropikal pulmoner eozinofili

Ozellikle Hindistan, Giineydogu Asya, Giiney Pasifik Adalari gibi
bolgelerde endemik olarak goriliir. Wuchereria bancrofti veya
Brugia malayi gibi filarya tiirlerine karsi konagin hipersensitivite



reaksiyonu sonucu ortaya cikar. Bu filaryalarla cok sayida kiside
infestasyon olsa da hastalik az sayida kiside goriilir. Klinik olarak
ates, kilo kaybu, halsizlik, oksuriik, nefes darligi gorilebilir. Akciger
grafisinde milier tiiberkiilozu andiran retikiilonodiler lezyonlar,
LAP ve plevra eflizyonu gozlenebilir. Eozinofili ve IgE artisi ile bir-
likte antifilaryal antikor titresinde artis bulunur. Biyopsi materyal-
lerinde nadiren filaryalara rastlanabilir. BAUda belirgin eozinofili
gorlir. Tedavide dietilkarbamazin 7-10 giin streyle verilir (1, 7, 8).

ilaca bagh pulmoner eozinofili

ilaclar da oksiiriik, ates, dispne yakinmalarina eslik eden akciger
infiltrasyonlarina neden olabilir. ilaclarin akciger hasari meydana
getirmesi icin doz, stire ve farmakolojik 6zelliginden ¢ok, kisinin
genetik yatkinhigi, es zamanli kullanilan diger ilaclar, maruz ka-
linan cevresel etkenler ve komorbiditeler daha fazla 6nem tasir.
Asetil salisilik asit, altin, NSAI, amiadaron, bleomisin, karbamaze-
pin, kaptoril, fenitoin, hidroklorotiazid, mesalamin, minosiklin,
nitrofurantoin, penisilamin, siilfosalazin, siilfonamidler, tetrasik-
lin, INH, metotreksat, PAS, GMCSF, radyasyon, iyotlu kontrast mad-
deler, kan transfiizyonu da pulmoner infiltrasyon ve eozinofiliye
neden olabilir (1, 9, 11-13). www.pneumotox.com adresinden pul-
moner toksisite yapabilen ilaglarin listesine ulasilabilir.

Eozinofili olmadigl zaman ilaca bagh reaksiyonlarin akla gelmesi
daha zordur. Doku eozinofilisi her zaman bulunmayabilir. ilaglar
disinda bircok toksin (aliminyum silikat, stlfitler, akrep zehiri,
eroin, kokain, kaucuk imalatinda kullanilan kimyasallar, toz, si-
gara dumani, trikloretan gibi) pulmoner eozinofiliye neden olabi-
lir. 1981 yilinda ispanyada 20000’den fazla kisiyi etkileyen anilin
turevlerinden kaynaklanan toksik yag sendromu vakalari bildi-
rilmistir. 1989 da ise L-triptofan alinmasina bagl néromuskiler
semptomlar, dispne ve akciger infiltrasyonlari ile seyreden eozino-
fili- miyalji sendromu vakalari goriilmiistir. ilag ve toksine bagli
tablolar maruziyetin ortadan kalkmasiyla kaybolur (8, 11).

ilacla ilgili eozinofilik akciger hastaliklar akut eozinofilik pnémoni
(AEP) ile benzerlik gosterir. Ancak AEPye oranla daha belirgin eozi-
nofili gozlenir ve hastalarda genellikle ras, ates gibi sistemik semp-
tomlar da gozlenebilir. Sorumlu ilacin kesilmesiyle bazen steroid
ihtiyaci olmadan klinik dizelir. Genelde relaps olmaz. KEP'lerde
iyilesme aylar sirer ve steroidlerin azaltilmasiyla niiksler ortaya
cikabilir (12).

Akut eozinofilik pnomoni (AEP)

Daha onceden saglikli olan bireyde akut bir akciger hastaligi or-
taya cikar. Genellikle alisiilmamis bir aktivite ve maruziyet sonucu
ortaya ¢ikar. 11 Eylil Diinya Ticaret Merkezinin ¢okmesi ardindan
yogun toz maruziyeti olan bir itfaiyecide, havai fisek dumani, eroin
ve kokain inhalasyonu, Iraktaki Amerikan askerlerinde kum firti-
nasina maruziyet ardindan gelisen AEP vakalari bildirilmistir. Ev ya
da isyerinde karsilasilan bir inhalanla temas oykisiine dayanarak
yapilan provokasyon testleri tanida yararh olabilir. Ates, oksrik,
dispne ve nonspesifik radyolojik degisikliklerle seyreder. Mekanik
ventilasyon gerektirecek solunum vyetersizligi gelisebilir. Perife-
rik eozinofili baslangicta olmayabilir. Diffiiz alveol hasari, hyalin
membranlar, belirgin interstisyel ve daha az oranda alveoler eo-
zinofiller gorilur. Genellikle bir haftayr gecmeyen nonproduktif
oksuruk, dispne ve degisken akciger infiltrasyonlari ile karsimiza
gelen bir hastada eozinofili olmasi cok onemlidir. Ciinkii bakte-
riyel pnomonilerde genellikle eozinopeni olur. Radyolojik olarak
buzlu cam gortinimi, hava brokogrami iceren konsolidasyon, iyi

Erdenen ve Miderrisoglu. Akciger Hastaliklari ve Eozinofili

belirlenemeyen nodiiller, interlobuler kalinlasma ve efiizyon go-
rilebilir. BAL incelenmesinde %25-50'ye varan oranlarda eozinofili
saptanabilir (1, 3, 6, 8, 13, 14). Periferik kanda hastanin basvuru-
sunda eozinofili yoksa yanlishkla infeksiyona bagli pnémoni tanisi
konabilir (15).

Kronik eozinofilik pnomoni (KEP)

Etiyolojisi bilinmeyen bu hastalarin yarisina astim eslik eder. Se-
konder vakalar ilag, parazit radyasyon gibi nedenlere baglidir.
Siklikla 30-40 yaslarinda ve kadinlarda gozlenir. Vakalarin yari-
sinda alerjik rinit ve astim gorilir. Astimin eslik ettigi vakalarda
inhale steroidler yararli olmakla birlikte astimi olmayanlarda bu
tedavinin inhale steroidlerin etkisi bilinmemektedir. Solunum test-
leri normal, obstruktif veya restriktif paternde olabilir. Vakalarin
%10-20'sinde eozinofili olmayabilir; bu vakalarin tanisi gecikir. ESR
artisi, trombositoz, akciger grafisinde periferik opasiteler, klasik
olarak pulmoner 6demin negatifi seklinde gortinim vardir. Gra-
fi normal olabilir; minimal yamavari interstisyel fibroz, bilateral
konsolidasyon, buzlu cam goriinimii, mediastinal nodiller bulu-
nabilir. Tomografi bulgular semptomlarin farkli donemlerine ve
hastaligin evrelerine gore farklilik gosterebilir.

Tani icin BAL, transbronsial biyopsi hatta acik akciger biyopsisi ge-
rekebilir. BALda %20'nin tizerinde eozinofil hiicre goriilmesi nem-
lidir. Thc, koksidiomikoz, histoplazmoz, bruselloz gibi infeksiyonlar
ekarte edilerek steroidlerle deneme tedavisi yapilabilir. Ulseratif
kolit, eozinofilik enterit gibi hastaliklarla birlikte seyredebilir. 20-
40 mg metilprednisolon ile semptomlar birkac saat, radyoloji bir-
iki haftada duzelir. Steroid dozu azaltilirken relaps olabilir (1, 3,
6-8). Tedaviye ragmen iyilesmeyen pnomoni olgularinda eozinofili
varliginda akla gelmeli ve doku biyopsisi yapiimalidir (16).

Hipereozinofilik sendrom (HES)

6 ayi askin siredir eozinofil sayisinin 1500/mm?iin iizerinde ol-
masi ve allerjik, paraziter veya diger bir nedene baglanamayan
eozinfili ile ilgili organ tutulmasi veya disfonksiyonu gereklidir. En
sik SSS, deri ve kardiyovaskiiler sistem tutulur. Hastalarin %40’ inda
akciger tutulumu vardir. KEP veya Loeffler ile karisabilir. Eozinofi-
li ile birlikte akciger tutulmasi olanlardan hangi hastada sistemik
hastalik gelisecegi ongoriilemez. Bu nedenle hastalarin uzun sireli
takibi gereklidir. Eozinofili klonal bir proliferasyona bagli olabilir.
Bazi hastalarda daha sonra lenfoma gelisebilir. Yiiksek I0kosit sa-
yisi, blastlarin varligi ve kalp tutulmasi kot prognoz gostergesidir.
Progresif organ tutulmasi olmayanlar 3-6 ayda bir izlenmeli; organ
disfonksiyonu olanlarda PRD 1mg/kg dozda baslanmalidir. Steroid
alirken hastalik ilerlerse hydroxiurea 1g/giin dozda eklenmelidir
2,3,6,17).

Primer (klonal) HES ve sekonder (infeksiyon, parazit, malinite vb
ile ilgili) HES disinda bir nedene baglanamayan hipereozinofili-
nin gorildugu idiopatik HES tablolar vardir. Eozinofiller kemik
iliginde miyeloid progenitorlerden kaynaklanir; ozellikle IL-5 eo-
zinofillerin farklilasmasinda rol oynar. Klonal bir proliferasyon,
eozinofilopoetik sitokinlerin asiri tiretimi, ya da fonksiyonel anor-
malligi ve ezinofilopoezde stipresyon defekti gibi nedenlerle asir
eozinofil hiicre artisi olur. Miyeloproliferatif HES variantlarinda
tirozin kinaz reseptor platelet derived growth factor receptor alfa,
beta (PDGFRA, PDGFRB), fibroblast growth factor receptor (FFR1)
genlerinde anormallik olabilir. Bu hastalar AML veya ALL ye do-
nebilir. Genetik bozukluk nedeniyle ortaya cikan fiizyon genleri
tirozin kinaz aktivitesine yol acarak kontrolsiiz hiicre cogalmasina
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neden olur. Bazi vakalarda organ hasari olmadan “hypereosynop-
hilia of undetermined significance” (HUS) gelisebilir ve zamanla
semptomatik hale gelebilir. En fazla 20-50 yaslarinda ve ozellikle
erkeklerde gozlenir. HES lu hastalarda en cok deri, solunum siste-
mi, GiS ve kalp tutulumu goriiliir. Miyokard hasari, tromboembolik
komplikasyonlar, kalp yetmezligi, ensefalopati, periferik néropati,
egzema, irtiker, anjionorotik 6dem (ANO), mukoza ilserleri, akci-
gerlerde eozinofil infiltrasyonu ve ardindan fibroz doku gelisme-
sine baglh semptomlar, gogis agrisi, dispne, okstrik, gorilebilir.
Eozinofilik gastrit, enterit ve kolite bagli karin agrisi, kusma, diare,
karaciger tutulmasindan kaynaklanan hepatit gorilebilir. Hipere-
ozinofilik sendrom tanisi i¢in en az bir ay ara ile kanda 1500/mm?
izerinde eozinofili saptanmasi ve /veya kemik ili§inde nikleuslu
hiicrelerde %20 ‘den fazla eozinofil, ve/veya histopatolojik olarak
dokuda yaygin eozinofil infiltrasyonunu ve/veya belirgin eozinofil
granil proteinlerinin toplandiginin gosterilmesi gerekir. Ayirici ta-
nida eozinofilik 16semi, KML ve mastositoz akla gelmelidir (13, 17).

Allerjik bronko pulmoner aspergilloz (ABPA)

idiopatik inflamatuar bir akciger hastahg olan ABPA kronik ste-
roide bagimli astim veya kistik fibroz zemininde ortaya ¢ikabilir.
Siklikla 3-5. dekadlarda tani konur. Tani icin: Sentral bronsektazi-
lerin bulunmasi yaninda, astim varligi, eozinofili sayisinin perife-
rik kanda 1000/mm? olmasi, Aspergillus fumigatus antijenine karsi
erken (+) deri reaksiyonu, artmis IgE ve 1gG diizeyi ve presipitan
antikorlarin varligi gereklidir. Balgamda A. fumigatus bulunmasi,
kahverengi balgam ve A. fumigatus icin ge¢ faz deri reaksiyonu
pozitifliginin gosterilmesi de minor kriterlerdir. Radyolojik olarak
gecici veya sabit akciger infiltrasyonlari ve sentral bronsektaziler,
dis macunu seklinde mukoid impakt gortintisi, brons duvarinda
kalinlasma, atelektaziler, buzlu cam goriintisi, hava bronkogrami
iceren konsolidasyon onemlidir. Erken donemde radyolojik bulgu
yokken seroloji (+) olabilir. Biyopside eozinofil infiltrasyonu ile
multinikleer dev hiicreler ve granilom olusumu vardir. Zaman-
la fibroz gelisebilir. ABPA icin tanisal nemi olan kriterler astimli
hastalarda da mevcut olabilir. Ya da astim olmadan diger kosullar
bulunabilir. Dogada bol miktarda bulunan A. fumigatus hiflerinin
bronsial agaca yerlesip kolonize olmasi, antijenlerine karsi farkl
immunglobulinlarin yapilmasi ile ozellikle IgE ve 1gG antikorlari-
nin birlikte olusturduklar doku hasari gelismektedir. ABPA'll has-
talar kiiflere duyarli astimlilara kiyasla AF antijenine artmis bazofil
histamin salinimi gosterir; muhtemelen akcigerlerdeki mast hiic-
relerinde de hiperreaktivite vardir. Ayrica hiicresel immun cevaba
bagli bir graniilom ve monontikleer hiicre infiltrasyonu mevcuttur.
Hastahigin akut, remisyon, rekiirran ataklar, steroide bagimli astim
ve fibrotik faz olmak tizere 5 ayri klinik donemi tanimlanmistir.
Hastahgin gidisi ongorlilemez; ayrica fazlar birbirini izlemeyebi-
lir. Erken tani ve tedavi fibrotik faza gecisi onleyebilir. Tedavinin
temeli steroidler olup 5 mg/kg/giin dozda baslanir. Radyolojik
iyilesme gorilirse doz azaltihr. Bu iyilesmeye total IgE diizeyle-
rinde minimum %35 disme eslik etmelidir. Ataklarda da IgE artisi
gortlir. Tedavide Itrakonazol ve ketokonazoliin yararli olabilecegi
dustntlmekteyse de sonuclar net degildir. Steroide bagimli hasta-
larin uygun bir kortikosteroid tedavi altinda fibroz gelistirmedigi,
fibrotik fazdaki hastalarin dahi stabilize oldugu gorulmistar (1, 2,
6-8, 18).

Churg-Strauss sendromu (CSS)

Yeni terminolojide “polianjitle seyreden eozinofilik graniilomatoz
“(EGPA) diye hilinen CSS graniilom formasyonu, doku eozinofilisi
ve astimla karakterizedir. Rinit ve astim klinigi ile seyreden prod-

romal donemin ardindan vaskilitik bulgular gelisir. Ancak astim
olmadan vaskiilitle baslayan hastalar olabilir. Astim ile vaskiilit
baslangici arasinda kisa zaman olmasi k6t prognoz isaretidir. Pe-
riferik kanda ve dokularda eozinofil artisi vardir. Akcigerlerde yay-
gin, yama tarzinda, gecici infiltrasyonlar, noddiller, efiizyon gortilir.
Kanda eozinofili hastalik aktivitesiyle korele degildir; %80’lere va-
ran oranlara cikabilir ve 6zellikle astim icin steroid alan hastalarda
goriilmeyebilir. Uclincii fazda sistemik vaskiilit bulgulari gozlenir.
Sinir sistemi, deri ve GIS basta olmak iizere kardiyovaskiiler sistem
ve bobrekte de tutulum olabilir. Bazi vakalarda vaskiilit yerlesme-
den 6nce KEP tablosu gortilir. Laboratuar olarak eozinofili ve IgE
artisi vardir. pANCA (periniikleer, myeloperoksidaz spesifik) %60
vakada pozitiftir. Tedavi edilmezse fatal seyreden hastalikta te-
mel yaklasim 60-100 mg/giin predinizolon dozunda steroidlerdir.
Pulse steroid, siklofosfamid, azatiyoprin gerekebilir (1-3, 19). Bir
arastirmada 157 hasta incelenmis, astim baslangicindan ortalama
11 yil sonra EGPA tanisi kondugu, inhale ve oral steroid tedavisine
ragmen sistemik belirtilerin ortaya ¢cikmasindan 3-6 ay once astim
siddetinin arttigl ve vakalarin yarisindan cogunda astimin agir ol-
dugu bildirilmistir (20).

Ozet olarak pulmoner infiltratlar ve eozinofili ile karsimiza gelen
bir hastada allerjik hastalik, astim, rinit varhgi, ila¢c kullanimi,
immunsupresyon ve seyahat oykisiu mutlaka sorgulanmalidir.
Akciger disi organlara ait semptom ve bulgular, deri lezyonlari,
hipertansiyon, kalp yetersizligi varligi, norolojik anormallikler,
gastrointestinal sistem tutulumu arastirlmahdir. Laboratuar ola-
rak once periferik kanda eozinofil orani, biyokimyasal testler ve
ulasilabilen doku orneklerinde eozinofil infiltrasyonu incelen-
melidir. BAL veya diger invaziv incelemeler yapildiginda sipheli
vakalarda mantar kulttrleri alinmahdir. BAL incelenmesiyle tani
konamiyorsa transbronsial veya acik akciger biyopsisi, VATS gibi
yontemler uygulanabilir. Serolojik incelemeler arasinda koksidi-
omikoz, ABPA ve helmintler icin antikor incelemeleri yapilabilir.
Ozellikle CSS, KEP ve HES acisindan bazen erken tani mimkiin
olmayabilir. Zaman icinde klinik ve laboratuar, goriintileme bul-
gular yerlesip tani degisebilir. Klinik gidis, hafif, kendi kendini
sinirlayan tabololardan fatal sonuglara kadar degisebilir. Timu
steroid tedaviden yarar goren bu tablolar icin empirik tedavi bas-
lanip vakalar izlenebilir. Steroid tedaviye iyi yanit vermeyen ya da
tedavi sirasinda kottlesen astimhlarda, aciklanamayacak eozino-
fili varhiginda parazitler mutlaka akla gelmeli, steroid verildiginde
strongiloidiazin yayginlasmasi sonucu sepsis ve mortaliteye yol
acabilecegi unutulmamalidir (21). Genellikle kortikosteroidler
akut olarak hipoksemili ve solunum sikintisi olan vakalarda ve
toksin ve ila¢ maruziyetine bagli AEP dusiinilen vakalarda endi-
kedir. Daha kronik ve potansiyel olarak sistemik nedenlere bagl
pulmoner eozinofili vakalarinda biyopsi yapiimadan tedavi bas-
lanmasi dokuda eozinofil infiltrasyonunu baskilayacagi icin tani
hatalarina yol acabilir; bu nedenle biyopsi alinincaya kadar veril-
memesi uygundur (6, 8).
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Lokal Allerjik Rinit (Entopi): Literatiiriin Gozden Gecirilmesi
Local Allergic Rhinitis (Entopy): Review of the Literature

Oner Ozdemir

Lokal allerjik rinit, sistemik atopi (allerji) gostergeleri olmadan allerjik
rinite benzer semptomlar olusturmasiyla taninir. Toplumdaki sikhigi
bilinmemekle beraber, rinitli hastalari degerlendiren farkl calisma-
lar lokal allerjik rinite persistan ve/veya mevsimsel semptomlari olan
non-allerjik rinit hastalarin %47- 63’tinde, allerjik degerlendirme igin
gonderilen rinitli hastalarin %26'sinda rastlanildigini bildirmistir.
Yine geriye doniik sorgulandiginda, bu hastalarin 1/3’tinde hastaligin
cocukluk caginda basladigi ogrenilmistir. Aeroallerjene karsi nazal
allerjen provokasyon testinde pozitiflik ve/veya spesifik IgE'nin lokal
sentezinin gosterilmesiyle tani konulur. Perennial rinit ve negatif deri
prik testi olan ¢ocuklarin en az yarisinda nazal allerjen provokasyon
testi pozitif saptandigindan kronik rinitli ¢ocuklarin ayirici tanida
dusunilmelidir. Lokal allerjik rinitin tedavisinde antihistaminik, de-
konjestan ve nazal kortikosteroitlere ilaveten allerjen spesifik immu-
noterapi allerjik rinitte oldugu gibi gerektiginde basvurulacak tedavi
yontemidir.

Anahtar Kelimeler: Lokal allerjik rinit, entopi, kronik rinit, allerjik

Local allergic rhinitis is defined by symptoms same as those of allergic
rhinitis, but with lack of systemic atopy markers. Although prevalence
data in the general population are unknown, various studies evaluating
patients with rhinitis have shown that local allergic rhinitis may be pre-
sent in 47%-63% of patients, formerly categorized as non-allergic rhinitis
with perennial and/or seasonal symptoms; further, it may peak by affec-
ting up to 26% of rhinitis patients referred for allergological evaluation.
Data from a retrospective survey demonstrated onset of the disease du-
ring childhood in more than 1 of 3 patients with local allergic rhinitis.
Local allergic rhinitis is diagnosed via positive response to nasal allergen
provocation test to aeroallergen and/or local synthesis of specific IgE.
Local allergic rhinitis should be considered in the differential diagno-
sis of chronic rhinitis in children because positive responses to nasal
allergen provocation test were detected in at least 50% of the children
with perennial rhinitis and negative skin prick test. In addition to anti-
histaminics, decongestants, and nasal corticosteroids, allergen specific
immunotherapy is the last resort in local allergic rhinitis treatment.
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Giris

Oncelikle Lokal allerjiyi daha iyi anlamak icin, bazi kavramlarin tanimi tizerinde duracagiz. Atopi
(konvansiyonel/sistemik allerji), dusiik doz allerjene bile kiside sistemik immunoglobulin E (IgE)
Uretmeye genetik egilimdir (1-3). Yine herhangi bir allerjene karsi olusan atopik cevabin, IgE sen-
sitizasyonu, her zaman sistemik diizeyde degil de bazen lokal kalabildigi son 2-3 dekattir ortaya
konulmustur. Yani IgE-aracili her allerjik reaksiyon (allerji) sistemik dolasima yansimaz. Bunu fark
eden, Powe ve ark. (4-6) tarafindan 2003 yilinda lokal uretilen IgE'yi sistemik tretimden ayirt
etmek icin entopi kavrami ortaya atilmistir.

Lokal alerjik rinit (LAR)'in ilk tanimi “entopi: sistemik atopi olmaksizin lokalize nazal allerjik ce-
vap’ olarak yapiimistir. Entopi, atopik olmayan kisilerde lokal tiretilen IgE sonucu meydana gelen
mukozal allerjidir. Yani, entopi lokal diizeyde burun mukozasinda olusan alerjiyi yansitmaktadir
(7-12). Aeroallerjene dogal ya da provokasyon sonrasi maruziyetle sistemik atopi gelismeden na-
zal mukozada TH2 tipinde hiicre infiltrasyonu sonucu lokal spesifik IgE (spIgE) tretimiyle klinik
semptomlar yaninda, nazal sekresyonda splgE, triptaz ve eozinofilik katyonik protein (ECP) artmis
saptanir (3, 13). Sonucta, allerjik rinit (AR) klinigine benzer semptomlar olmasina ragmen, siste-
mik atopinin gostergeleri yoktur. Deri prik testi (DPT), intradermal deri testi (iDDT), total IgE, splgE
degerleri normal veya negatif saptanir (14-16).

Lokal allerji ve konvansiyonel (sistemik) allerji benzerlikleri

Konvansiyonel (sistemik) alerji ve lokal alerjinin viicutta immiin sistem tizerinden gelisimi temel
olarak cok yakin benzerlik gostermektedir (Tablo 1). Bagisiklik sisteminin dogal bagisiklik hiicrele-
ri (dendritik hiicre, antijen sunan hiicre, mast hiicre, bazofil, eozinofil, vb.) ve kazanilmis/adaptif
sistem hiicreleri (B ve T hiicreleri vb.) aeroallerjenlerle temas sonrasi aktivasyonu ile kuvvetli bir
cevap meydana getirip o bolgedeki lenf dokusu ve kan dolasim sistemi ile yayilip sistemik atopiyi
olusturmaktadir. Halbuki lokal allerjik reaksiyon da ayni bagisiklik sistemi hiicreleri tarafindan
olusturulmasina ragmen, olusan reaksiyonun siddeti ve/veya dokuya 6zgiin sebepler nedeniyle
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Tablo 1. Astim ve allerjik rinit ile kendini gosteren TH2 tip inflamasyon hastalik yolunu kullanan lokal allerji ve
konvansiyonel allerjinin karsilastiriimasi goriilmektedir (kaynak 12’den uyarlanmistir)

Konvansiyonel Allerji

Lokal Allerji

TH2 yolagi Rol alan hiicreler Yerlesim Rol alan hiicreler Yerlesim

Antijen yakalama ASH: FcER1 iceren dendritik hiicreler Mukoza ASH: FcER1 iceren dendritik hiicreler Mukoza

Antijen isleme ASH: TH2 tip yolak tizerinden Lenfoid doku ASH: TH2 tip yolak Mukoza

Antijen sunumu ve

B hiicre aktivasyonu TH2, B hiicreler, B hiicre proliferasyonu Lenfoid doku TH2, B hiicreler, B hiicre proliferasyonu  Mukoza:
ikincil lenfoid
bolgeler

B hiicre matiirasyonu B hiicreleri plazma hiicrelerini olusturur  Lenfoid doku B hticreleri plazma hiicrelerini Mukoza

ve IgE sinif degisimi ve IgE tretir. Olusan IgE olusturur ve IgE Uretir. Olusan IgE'nin

sistemik dolasima katilir fazlasi sistemik dolasima katilr

Mast hiicre Mast hiicrede FCER1 ekspresyonu ve Mukoza Mast hiicrede FCERT ekspresyonu ve Mukoza

indiiksiyonu spesifik allerjene baglanma spesifik allerjene baglanma

inflamatuar hiicre Mast hiicre degranulasyonu inflamatuar ~ Mukoza ve Mast hiicre degranulasyonu Mukoza

toplanmasi mediatorler salar sistemik dolasim inflamatuar mediatorler salar

Kronik inflamasyon Mast huicreler, eozinofiller, notrofiller, Mukoza Cogunlukla rinitte mast hticreler, Mukoza

ve doku remodeling sitokinler, lokotrienler

ASH: antijen sunan hucreler; TH2: T-helper tip 2; FCER1: yiiksek afiniteli IgE reseptoru

astimda eozinofiller inflamasyonu
stirdirmede rol ahrlar

Etyolojik Rinit
Siniflamasi

Allerjik Rinit

Non-Allerjik Rinit
(NAR)

Allerjik Rinit
(Sistemik Atopi ile)

1. infeksiyonlar
2. Mesleki (irritan ile)
3. Ilaca bagli

Lokal Allerjik Rinit
(Sistemik Atopi olmadan)

| 4. Hormonal

5. irritan rinit
| 6. Yiyecek (Gustatory)

Klasik siniflandirma ARIA siniflandirmasi

Klasik siniflandirma

7. Duygusal (Emosyonel)

ARIA siniflandirmasi 8. Atrofik

| 9. NARES

Aeroallerjene
maruziyet stresi:
surekli (perennial),
mevsimsel ve
mesleki

1. Semptomun
stiresi:
kalici (persistan) ve
aralikli (intermittan)
2. Semptomun

Aeroallerjene
maruziyet stiresi:
suirekli (perennial),
mevsimsel ve
mesleki

1. Semptomun
suiresi:
kalici (persistan) ve
aralikh (intermittan)
2. Semptomun

(Eozinofilik NAR)
10. idiyopatik

siddeti:
hafif, orta ve agir

siddeti:
hafif, orta ve agir

Sekil 1. Rinitin etyolojik olarak siniflandirilmasi goriilmektedir (kaynak 9'dan uyarlanmistir)

reaksiyon lokal kalmakta ve LAR olusmaktadir. Sonucta ayni doku-
da atopik ya da lokal reaksiyon olsa bile klinikte benzer semptom-
lar ve laboratuar olarak da dokuda benzer degisimlerin meydana
geldigi goralir (3, 13).

Atopik ve entopik kisilik

Atopik kisilerde dokuda meydana gelen reaksiyon sistemik hale
gelebildigi halde, entopik kisilerde lokal kalabilmektedir. Yine bu
durum viicudun lokal splgE tiretebilmesiyle bazi hastalarda ayni
anda neden astim, konjonktivit, egzama gibi hastaliklarin hep
birlikte gorildugini aciklayabilir. Benzer sekilde, her atopinin

allerjik hastaliga tekabil etmedigini gostermektedir. Lokal splgk
tretiminin yoklugu neden %50’ye yakin kiside pozitif deri testi ve
yiiksek serum IgE degerine ragmen klinik belirtilerin olmadigini
aciklayabilir (2, 4, 8,9, 13-16).

Yeni rinit siniflamalarinda lokal alerjik rinit

2008 ARIA rehberlerinde ve sonraki giincellemelerinde LAR'den
bahsedilmemektedir (17). Rondon ve ark.in (9-11) son vyillar-
daki derleme makalelerinde AR altinda bir subtip olarak be-
lirtilmektedir. Yine bu gruplamada ARnin ARIA siniflamasina
da uyarlanmis olup, LAR semptom siire ve siddetine gore bes
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alt gruba ayrilmistir (Sekil 1). i-) Semptom siiresine gore (inter-
mittan, persistan LAR); ii-) Semptom siddetine gore (hafif, orta,
siddetli LAR).

Lokal alerjik rinite iliskin tarihsel gelisim ve literatiir ilk
bildirimler

Bu konudaki ilk bildirim 1947 yilinda Arasi ve ark. (12)'na kadar
gitmektedir. Arasi ve ark. (12) Ragweed (kanarya) otuna karsi ge-
lisen lokal nazal reaksiyonun pasif olarak baskasina transfer edi-
lebildigini gostermislerdir. 1975'de Huggins ve Brostoff ilk defa AR
ve non-allerjik rinit (NAR) hastalarinda nazal mukozada lokal spIgE
tretimini bildirmisler. Kronik rinitli hastalarda DPT negatif olmasi-
na ragmen akar (Dermatophagoides pteronyssinus: DerP) ile nazal
alerjen provokasyon testi (NAPT) yapilip pozitif bulunmus ve nazal
mukozada akara karsi spIgE olusumunu saptamislardir (18). 2003
yilinda, Powe ve ark. (4) literatuir ve kendi gézlemlerinden sonra
yukarida anlatilan ‘entopi’ kavramini ortaya atmislardir. 2009 yi-
linda ise, Rondon ve ark. (9-11, 19, 20) LARIn bugiin kullanilan
tanimini yapmislardir.

Lokal alerjik rinit gercekte nedir?

Viicudun spontan bir cevabi mi yoksa AR'de oldugu gibi diger idyo-
patik rinit / NAR gibi hastaliklarla da beraber goriilebilen bir mor-
bidite midir? Bununla ilgili tartisma devam etmektedir (5).

Viicudun dogal spontan cevabi midir?

AR'li hastalarin her zaman hepsinde saptanmamasi buna karsin
allerjik degerlendirme icin gonderilen hastalarin %25,7'sinde ve
hatta bazi calismalarda saglikli kisilerde bile nazal spIgE bakilan-
larin %50’sinde saptanabilmesi bu reaksiyonunun alerjene dogal
ya da provokasyonla maruziyete bagh viicudun spontan bir reak-
siyonu olabilecegini dustindurir (5). Yine allerjenik yukin artma-
siyla beraber, NAPT pozitifliginin artmasi da bununla uyumludur.
Allerjenik yuki (ornegin ot ve akar) fazla olan degisik jeografik
bolgelerde yasayanlarda %72’yve varan oranda NAPT pozitifligi bu-
lunmustur (21). Allerjenik yiik (sadece ot poleni) fazla olan diger bir
bolgede, mevsimsel LAR hastalarin %61 (37/61)inde cayir otuna
NAPT pozitifligi ile saptanmistir (22).

Diger rinitlerle (idyopatik, NAR vh.) eszamanli birliktelik mi?
Lokal allerjik rinit’in AR disinda idyopatik, NAR ve/veya NARES gibi
kronik rinitli hastalarda ayni anda bulunabildigi degisik calisma-
larda gosterilmistir (2, 3, 10, 20). Ornegin daha 6nce NAR teshisi
alan hastalarin %42’sinde (11/26) nazal splgE pozitif bulunmustur
(19). Fakat bazi NAR hastalarinda, ozellikle cocuklarda, daha disiik
oranda LARa rastlandigi da bildirilmistir. Ortalama 11 yasinda 54
NAR'li cocukta (%61 erkek, 8-18 yas arasinda), DerP ile yapilan ta-
ramada NAPT pozitifligi %3,7 (2/54) oraninda pozitif bulunmustur
(23).

Lokal alerjik rinit‘in diger nedenleri

Toplumda LAR prevalansinin artmasina degisik uygulama ve yak-
lasimlari nedeniyle klinisyenler katkida bulunuyor olabilirler (1, 5,
7,8).

Rutindeki ol¢iim eksikligine bagh nedenler

DPT’nin hatali uygulanimi, yalanci negatiflikler (ilag kullanimi vb.),
ekstrakt kalite-saklama problemleri, ekstraktlarin secimindeki ha-
talar, mevsimsel etkiler, test edilmeyen allerjenlere atopinin olma-
si, DPT ve IDDT farki ve uygulamadaki hatalari, diisiik serum splgE
sensitivitesi vb. nedenler sayilabilinir (9).

Klinikteki degerlendirme eksikligine dayanan nedenleri
Dislayan detayh klinik hikaye alinmamasi idyopatik rinit / NAR /
NARES olarak bilinen hastalarda hazirda mevcut atopinin tespit
edilememesi hatali LAR teshisine yol acar (2, 3, 10, 20).

Diger immiin mekanizmalara bagli nedenler

IgE-aracili meydana gelen LAR disinda; Ig-E aracili olmayan hi-
persensitivite ve buna bagh mast hiicre ve immiin sistem hiic-
re aktivasyonu olabilecegi savunulmaktadir. Dokuya 6zgiin bu
immun cevapla, nazal hiperreaktivitenin meydana gelebilecegi
disunilmektedir (9). Ayrica, IgE tretimi, klasik yolla oldugun-
dan farkh olarak IL-4/13-bagimsiz mekanizmayla dokuda tre-
tilebilir (6).

Lokal alerjik rinitin etyo-patogenezi

Atopik olmayan kisi ya da idiopatik rinit /NAR da dogal maruziyet-
le ya da ozellikle yapilan provokasyon testleri sonucunda lokal ola-
rak nazal sekresyonlarda ve dokuda spIgE'nin varligi ve TH2-aracih
enflamasyonun olustugu medyatorler ve sitokinler saptanarak
gosterilmistir (18, 19). Boylece, non-atopik kisilerde IgE-aracili re-
aksiyon (alerjinin) degisik mekanizmalar ile meydana gelebilecegi
asagida anlatildig gibi gosterilmistir.

I- Non-allerjik/idiopatik rinit’ de lokal IgE uiretimi

Perennial ve/veya mevsimsel LAR'da aeroallerjenlere dogal ma-
ruziyet sonrasi hastalarin %22-35'inde nazal splgE Gretimi gos-
terilmistir. Perennial/mevsimsel NAR hastalarinda NAPT sonrasi
%25'inde lokal spIgE Gretimini dusiindiren serum/tikirige gore
artmis nazal splgE saptanmistir (3, 9-11, 15, 19, 20, 24). Mevsimsel
NAR'l 15 hastayi iceren bir calismada, NAPT sonrasi erken cevap
1/15, erken+gec cevap 3/15 ve 4/15 hastada geg faz seklinde al-
lerjiyi dustindiren reaksiyon gortlmustir (25). Nazal sekresyonlar-
da imminoglobulin hafif zincirlerinin ‘free light chains varhigi da
gosterilmistir. Bu da lokal olarak B-hiicre ve plazma hiicrelerinde
IgE dahil diger immunoglobulinlerin tretilebildigini ve ortamdaki
mast hicre gibi hiicreler tzerinden IgE-aracili duyarlik meydana
gelebilecegini dustindurtmektedir (26, 27).

Il- Lokal alerjik rinit’li hastada burun dokusunda gosterilen
TH2-aracili enflamasyon

Sistemik ya da lokal alerji olusumunda meydana gelen reaksiyon
sonrasinda nazal mukozada TH2 tipi hiicre infiltrasyonuna bagli
enflamasyon olusur. Bu tip enflamasyon sonucunda lokal IgE-ara-
cili reaksiyonla klinik semptom, nazal sekresyonda splgE, triptaz ve
ECP artmis saptanir (3, 13).

Il- Allerjik olmayan kisilerde saptanan pozitif nazal allerjen
provokasyon testi

ilk olarak 1975'te Huggins ve Brostoff (18) tarafindan DerP ile NAPT
cevabi nazal splgE artimiyla gosterilmistir. Daha sonra yapilan de-
gisik calismalarda, <%60 perennial NAR'h ya da idiopatik rinitli
hastalarda, ARdeki gibi, NAPT sonrasi rinometrik degisiklikler
(konka-tlrbinlerdeki enflamasyona bagli olusan tikaniklik) goste-
rilmistir (9, 24).

IV- Uzun donemde hastaligin doniisiimii (konversiyon/evoliisyon)
AtopiKlige gecis pediatrik LAR'In ARnin gelisiminde erken patofiz-
yolojik evre olabilecegini gosteren bulgular mevcuttur. Ornegin,
2000-2004 yillari arasinda teshis edilen 180 NAR hastasi 2007'de
degerlendirildiginde; de-novo sensitizasyona hastalarin %24’inde
rastlanmistir (20). 175 NAR'lI cocuk hastanin %471’inde LAR tespit



edilmistir (28). Bunlarla uyumlu olarak, literatiirde bazi arastir-
macilar, LAR'In degisim gostermedigini bazilari da zaman icinde
duyarlasmanin artmasi ile lokal reaksiyonunun sistemik hastaliga
donustugunu kabul etmektedirler (10, 12, 20).

Lokal alerjik rinitin prevalansi

Allerjik rinit’te oldugu gibi, toplum tarama calismalarina dayanan
veriler olmamasina ragmen, kronik rinit ya da NAR sikhgi tizerinden
tahminler yuratilmektedir. Degisik ulkelerden bildirilen calisma-
larda kronik rinit’ lilerde ortalama %25, NAR hastalarinda ise %50
oraninda lokal alerji saptanmustir. 404 eriskin rinitli seride LARl
hasta orani %25,7 idi. LAR hastalarinin 36%’si cocuklukta rinitinin
oldugunu bildirmistir (29). Perennial ve mevsimsel NARlllarda LAR
gorilme oranlari yiiksek (%47- 66) olmasina ragmen (9, 30), cocuk
NAR hastalarinda (n: 54, %61 erkek, yas: 11.1£2.1) ise DerP ile ya-
pilan NAPT pozitifligi %3,7 oraninda saptanmistir (23). Fakat diger
bir 18 NAR'lI cocukta yapilan ¢alismada ise, NAPT pozitifligi 67%
olarak bulunmustur (30).

Bati ilkelerinden bildirilen degisik arastirmalarda farkli oranlar
bildirilmistir. ispanyol 428 kronik rinitli hastada prevalansi %26;
Polonyali intermittan rinit (hus agaci polenine karsi gelismis) has-
talarinda ise %0,48 olarak bildirildi (12).

Dogu ve Uzak Dogu Asya llkelerinden bildirilen prevalans ¢alisma-
larinda, Taylandli NAR'l cocuklarin 3-5 yillik takip sonrasinda %41
oraninda DerP sensitizasyonu gelistirdigi gortilmustar (21, 28). Cin
ve Koreli NAR hastalarinin %8-11'inde LAR bulunmustur (30). Misir-
I1 200 eriskin kronik rinitli ve NAR hastalarinda; NAPT ile sirasiyla
%13 ve %63 oraninda LAR saptanmistir (31).

Ulkemiz Turkiye’den bildirilen tek bir calismada ise, 65 eriskin
NAR'li hastanin %12,3’tinde DerP ‘ye NAPT pozitifligi saptanip, LAR
tanisi konulmustur (32).

Sonuc olarak; eriskinlerdeki gibi, kronik rinitli cocuklarda NAR/AR
hastalik orani: 1:3 olarak bildirildiginden, ortalama NAR hastala-
rinin yarisinda da LAR saptandigindan, LAR/AR oranini da 1:6 diye
tahmin etmekteyiz (20, 22, 29, 33). Yani saptanan her 6 AR has-
tasina mukabil, bunlarin 1/6 ‘si oraninda toplumda LAR hastasi
olacagini ongorebiliriz.

Lokal alerjik rinitin teshisinde nazal allerjen provokasyon testi
En sik kullanilan, giivenilir ve ‘gold standard’ olan test NAPT dir.
Nazal sekresyonda allerjen spIgE 6l¢ctimiinden daha duyarlidir. Ge-
nellikle tek alerjenle yapiimasina ragmen, coklu alerjenle tarama
testi olarak kullanilabilecegine dair literatiir verisi mevcuttur. Asa-
gida anlatilacagi gibi, reaksiyonun meydana gelme zamanina gore
erken, gec ve dual (erken+gec) cevap olarak objektif ve subjektif
parametrelere dayanarak degerlendirilir (21, 32).

Allerjene spesifik nazal cevap, NAPT sonrasinda temel olarak na-
zal sekresyon veya dokuda IgE olciimii ile tespit edilir (10, 21, 34).
Nazal splgE disinda, literatiirde daha ¢ok arastirma amacli NAPT
sonrasinda nazal sitokin (IFN-y, IL-1f, IL-2, IL-4, IL-8, IL-12p70 vb.)
sekresyonu ve TH2-tipi hiicre infiltrasyonu iliskili inflamasyona ait
medyatorler olan triptaz ve ECP olcllebilir. (21, 34). Allerjik rinite
gore, LAR hastalarinda NAPT sonrasi erken reaksiyon gosterenlerde
daha hizli IFN-y, IL-2 gibi sitokinler ve dual (ani+gec) reaksiyon
gosterenlerde ise IL-4, IL-6, IL-8 ve 1L12p70 gibi sitokinler artmis
olarak bulunur (34).

Ozdemir O. Lokal Allerjik Rinit

Tekli Nazal Allerjen Provokasyon Testi (NAPT-s) ve degerlendirmesi
Nazal alerjen provokasyon testi yapilirken dis etkenlerden etki-
lenmemesi amaciyla, yilin Kasim- Ocak aylari arasinda yapilmaya
cahsilir. Oncelikle nazal hiperreaktivite’den kaginmak icin, olciili
pompa sprey (ya da pipet) ile hastalar intranazal salin/serum fiz-
yolojik (PBS: fosfatla tamponlanmis salin, gliserin, laktoz vb.) kul-
lanilarak provoke edilir (35). Sonug negatifse, NAPT iki hafta sonra
DerP ekstrakti (donarak kurutulmus alerjen konsantrasyonu 5.000
SBE/mL-Allergopharma) oda isisindaki soliisyondan sprey olarak 2
puff (2x0.05mL: 50ul, her burun deligine 1 puff) uygulanir. Her
farkli alerjen provokasyonu arasindaki siire en az 1 haftadir. En
sik kullanilan test aeroallerjeni DerP 'dir (35-40). DerP aeroallerjen
ekstraktlari farkh sirketlerin preparatlari ile farkh dozlarda (0,04-
0,4-1-2 -4ug/mL, ya da 200, 600, 2,000 AU/ml- ALK-Abello”; 100 AU
-50 AU her bir nostrilden-, Lofarma, Milano, Italy) kullanilmistir.
Halbuki, AR’ li hastalarda ortalama nazal provokasyon dozu ise 40
AU'dur (14, 21, 41).

Testin yorumlanmasinda, NAPT sonrasi olusan reaksiyon 15 da-
kika-24 saat icinde degerlendirilir; ani/erken (0-2 saat), ge¢ (2-24
saat) ve dual (ani+ge¢) olarak tanimlanir. Test sonucu gelisen re-
aksiyon objektif (her iki nostrilden akustik rinometre /anterior ri-
nomanometri toplam degerlendirmede -VOL 2-6 cm-) ve subjektif
parametrelere (viziiel analog skala (VAS) toplam skoru) gore deger-
lendirilir (21, 32). Pozitif NAPT sonucuna, teste baslamadan 6nceki
degerlere gore; VOL 2-6 cm degerinde >%30 azalma ve VAS toplam
skorunda 2%30 artma ile karar verilir (8, 35-41).

Viziiel analog skala

Nazal obstruksiyon, rinore, kasinma, hapsirma ve okuler semp-
tomlar horizontal 100-mm. lik cetvelde vertikal isaretlenerek kay-
dedilir. Toplam VAS, bes degisik parametreden olusan VAS skoru-
nun (0-500 mm arasinda) toplamidir (35, 41).

Akustik rinometri

NAPT 6ncesinde her iki anterior nazal segment (vol 2-6 cm)’in orta-
lama voliimii (cm3) olarak dlgtltir. NAPT esnasinda/sonrasinda,15.
dakika, 1., 2. ve 24. saate kadar burun ici voliimi degerlendirilir
(35, 41, 42).

Dezavantajlar

Heterojen olmasi, standardize olmamasi, zaman alici olmasi, farkli
marka, farkli konsantrasyon, farkli (cut-off) degerlendirme kriter-
leri, farkh zamanlama, farkli doktor yorumu ve yetismis eleman
ihtiyac seklinde 6zetlenebilir (12, 35).

Dikkat edilmesi gerekenler

AR egzaserbasyonu, viral, bakteriyel solunum yolu enfeksiyonu
varsa 4 hafta; nazal cerrahi islem yapilmissa 8 hafta test ertele-
nir. Oral antihistaminikler 2 hafta, topikal antihistaminikler 5 giin,
nazal kortikosteroid 72 saat, oral kortikosteroid 3 hafta, sodyum
kromoglikat 3 hafta, nasal dekonjestan 2 gin, trisiklik antidep-
resanlar 3 hafta, non-steroidal anti-inflamatuar ilaglar 1 hafta ve
reserpin- veya klonidin-tip antihipertansifler 3 hafta onceden ke-
silmelidir. Yine testten once sigara ve alkol alimi 48 saat siireyle
kesilmelidir (39-42).

Coklu Nazal Allerjen Provokasyon Testi (NAPT-m) ve degerlendirmesi
Multipl alerjenle gerceklestirilen NAPT tarama testidir. Test so-
nucu degerlendirmesi NAPT-s ile ayni olmakla beraber, anlati-
lacagi sekilde testi uygulamada farkhliklar vardir. Semptomsuz
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Tablo 2. Lokal allerjik rinit teshisinde kullanilan testlerin ozellikleri

Test tiirleri Zayifhklar

NAPT-s Nazal hiperreaktivite

Enfeksiyon, ilag, alkol ve sigara ile etkilesim

Cerrahi ile etkilesim
Uzmanhk gerektirir

Farkli preparat, farkli doz

Ustiinliikleri
Altin standart
En sik kullanilan ve givenilir

NAPT-m'den daha ¢ok vizit

Uygulama ve degerlendirme standart degil

Zaman alici

NAPT-m

ilag, alkol, sigara ve cerrahi ile etkilesim

Uzmanhk gerektirir

Uygulama ve degerlendirme standart degil

Nazal SplgE Sensitivite dustk

Teshiste alternatif kriter

irritasyon yapabilme siiphesi

Kullanisli, tekrarlanabilir
Spesifik, sensitif

NAPT-s ile korele
Tarama testi

Vizit stiresini azaltir
Spesifisite yiiksek

Sensi metodu daha iyi

Uygulama ve degerlendirme standart degil

BAT Sensitivite duistik

Arastirma amagh

Spesifisite daha yiiksek

NAPT-s: tek nazal allerjen provokasyon testi; NAPT-m: ¢oklu nazal alerjen provokasyon testi; SpIgE: spesifik immunoglobulin; BAT: bazofil aktivasyon testi

hastalar (toplam VAS: <0-60 mm) intranazal 2 puff salin (100
uL, her burun deligine 50 ul) ile nazal hiperreaktiviteyi ekar-
te etmek icin provoke edilir. Test negatifse, 15 dakika sonra,
NAPT-m dort ya da daha fazla eritilmis donuk kurumus aero-
allerjenle baslatilir. DerP (4 ug/mL ya da 1,000 arbitrary units
[AU]/mL), Alternaria alternata (0,25 pyg/mL; 1:20 w/v), hamam-
bocegi (1:5000 w/v), zeytin poleni-0. europea (0,6 pg/mL), ti-
mothy grass (2,000 BAU/mL) ve grass polen (0.1 ug/mL; ALK-
Abello) onbes dakikalik aralarla verilir. Aeroallerjenleri iceren
oda isisindaki soltisyon her bir burun deliginden (2 puff: 100 uL)
uygulanir (12, 14, 35).

Genisletilmis NAPT-m provokasyonlarinda kopek epiteli (10 BU/
mL), kedi epiteli (1.000 BAU/mL; 10 BU/ml; ALKAbello), cayir otu-
Phleum ekstrakt (30 HEP/mL, LETI, SL) ve grass polen (100 AU, Lo-
farma, Milano, Italy: 50 AU her bir nostrilden) ek olarak kullanila-
bilir (22).

Avantajlari

Kullanish, spesifik, sensitif, tekrarlanabilir ve daha az zaman alici-
dir. Bir seansta birden fazla alerjen kullanimina ragmen irritan ce-
vap meydana getirmez. Altin standart NAPT-s testi ile %100’e kadar
bildirilen korelasyon bulunmustur. NAR ve LAR hasta gruplarinda
tani koyabilmek icin gereken vizit zamanini %55-75 oraninda azal-
tir (34-44).

Allerjen sensitizasyonu

Yapilan tarama testlerinde en sik duyarlasma ev tozu akarlarina
(DerP): %46 -76, polenlere: <%63-ot (Timothy) poleni: %61, Betu-
la: %47, Bermuda otu: %27,5-, hamambacegine: %43, kif mantari
olan Alternaria alternata: %22- 83 oraninda bildirilmistir (12, 28,
29). Birden fazla aeroallerjene (Alternaria alternata + DerP) du-
yarlasma %32 oraninda veya polisensitizasyon %37- 40 oraninda
gorulmistir (35, 45, 46).

Teshiste nazal spesifik IgE’nin rolii

Algoritmik yaklasimda oncelikle pozitif NAPT cevabi ve/veya nazal
splgE'ye bakilarak teshis kesinlestirmeye calisilir (18, 19, 30, 41). ilk
calismalarda (1975'de Huggins and Brostoff), Nacleiro metodu kul-
lanilmis, fakat nazal lavajin dilisyonel etkisi ve/veya immiin hiic-
relere akarin nonspesifik proteaz aktivitesi gibi nedenlerle NAPT
ile korelasyonu zayif diizeyde saptanmustir (18).0rnegin Rondon
ve ark. (10) pozitif NAPT sonrasi Naclerio metodu ile pozitif nazal
splgE diizeyini 22-40% arasinda bulmuslardir.

Nacleiro metodu

Oda i1sindaki 6 mL serum fizyolojik ile bilateral nazal lavaj yapilarak
10 dakika sonrasinda mukus cikarilarak alinir. Supernatant aeroal-
lerjene spIgE immunoassay (UniCAP) ile calisihr. Cut-off deger ola-
rak 0.35 kU/L ya da 0.1 KUA/L; veya ROC egrisi kullanihr. Olgimler
NAPT sonrasi ilk 15 dakika, 1. saat ve 6. saat sonrasi bakilir. NAPT
ile karsilastirildiginda, bu yontemle calisilan nazal splgE -ytiksek
spesifisite dustik sensitiviteye sahip oldugu kabul edilmistir (30,
40). Daha sonra nazal lavaj yerine, fircalama, sints paketi ve filtre
diski gibi yontemlerle burun icinden drnekler alinarak él¢imler
yapilmaya calisilmis ve daha sonra Marcucci -Sensi metodu tarif
edilmistir (41).

Marcucci ve Sensi metodu

Bu metodla diliisyon etkisi azaltilir. Septum mukozasina spesifik
allerjenle kovalent bagh selluloz applikator (iki-delikli kagit strip)
direkt olarak 10 dakika boyunca uygulanir (47). Bu metod ayrica,
Fuiano ve ark. (48) tarafindan basariyla kullanilmis ve Alternaria
ile yapilan NAPT sonucunun nazal spigE ile korelasyonu %70 ora-
ninda bulunmustur (49).

Teshiste Bazofil Aktivasyon Testi (BAT)'nin 6nemi
Ozellikle nazal splgE'ye alternatif olarak, 16 ergen ve eriskin LAR
hastasinda DerP ile BAT yapilmis ve ozgtinligi cok yuksek (>%90)



Ozdemir O. Lokal Allerjik Rinit

Rinit Semptomlarini
diisiindiiren Klinik Oykii

Aeroallerjenle
Deri Prik Testi

Pozitif

Klinik oyk ile uyumlu Klinik oyki ile uyumsuz

Negatif

Serum Spesifik IgE

uyumlu

Allerjik Rinit
Pozitif ve Klinik oyki ile Pozitif ancak Klinik .
Negatif

oykii ile uyumsuz

Sekil 2. Lokal allerjik rinite algoritmik yaklasim (kaynak 9'dan uyarlanmistir)

olmasina ragmen duyarligi dusuk (~%50) bulunmustur (8, 12).
Gomez ve ark. (50) tarafindan yapilan ¢alismada 5 LAR hastasin-
da duyarhlik %72 ve 6zgunliik %80 bulunmustur. Campo ve ark.
(51) otuz LAR hastasinda DerP'ye karsi yapilan BAT sensitivitesini
%50 ve spesifisiteni %93 bulmustur (12). Yine zeytin agaci poleni
(0. europaea) ile 12 LAR hastasinda Campo ve ark. (51) tarafindan
yapilan ¢alismada duyarhk %66, 6zgtinlik>%90 olarak benzer se-
kilde saptanmistir.

Teshiste kullanilan ve yukarida anlatilan 4 testin avantaj ve deza-
vantajlarina gore karsilastiriimasi Tablo 2’ de verilmistir. Yine lokal
alerjik rinite algoritmik yaklasim Sekil 2'de gosterilmistir.

Lokal alerjik rinitin tipik klinik goriiniimii (fenotipi)

Sigara icmeyen (ya da birakmis) en az 1/3’tnde ¢ocuklukta semp-
tomlari baslayan genc¢ (~30’lu yaslar ve cok azi ¢ocuk) kadinlarda
sik rastlanir. Bu kisiler, sehirli yasam tarzina ve atopik soyge¢cmi-
se sahiptirler. Bunlardaki perennial rinit siddetli ve progressiftir.
En sik semptomlar burun kasintisi (%86 hastada goriilen) ve sulu
burun akintisidir. Siklikla konjonktivit ve astim eslik eder. En sik
saptanan aeroallejen, DerPdir. LAR icin risk faktorleri de kadin cin-
siyet, soy gecmis, cocuklukta baslangic, astim, mevsimsel rinit ve
siddetli semptomlarin bulunmasi olarak tanimlanmistir (29).

Ko-morbidite
En sik beraber rastlanan bozukluklar konjonktivit (degisik calisma-
larda, hastalarin %8- 97’sinde), uyku bozuklugu (%70), astim (%6-

Allergolojik Hedef Organ degerlendirmesi:
Nazal Allerjen Provokasyon Testi ve/veya nazal
Spesifik IgE

Pozitif Negatif

Lokal Allerjik Rinit Non-Allerjik Rinit (NAR)

61), intermittan hiposmi (%28-61), adenotonsiller hipertrofi (%16)
ve kronik/rekiirrent rinosinuzit (%14) olarak bildirilmistir (6).

Tedavi (spesifik subkutan allerjen immunoterapi)

Nonallerjik rinit hastalarinin aksine, bu hastalar topikal nazal kor-
tikosteroit ve oral antihistaminiklere iyi cevap verirler. LAR hasta-
larinda, polen alerjisine karsi immunoterapi deneme tedavileri
yapilmistir. Rondon ve ark.’nin (34) ot (grass) polenine karsi 10 LAR
hastasinda 6 ay boyunca immunoterapi uygulanmistir. Bunlardan 3
hastada ot poleni ile NAPT zamanla negatiflesmistir. Diger 7 hasta-
da aeroallerjene tolerans artmistir. Allerjen provokasyonuna pozitif
cevap almak icin kullanilan doz x50 -100 allerjen dozu kullaniimak
zorunda kalinmistir. Sonugta artmis tolerans, azalmis semptomlar
ve kurtarici ilac kullanimi bildirilmistir. Yine Rondén ve ark. (52) LAR
hastalarinda DerP ‘ye karsi subkutan allerjen immunoterapi rando-
mize, cift kor plasebo kontrollt, Faz Il calisma yapilmistir. 24 ay bo-
yunca, 28 LAR hastasina DerP (Pangramin PLUS, ALK-Abello) icin im-
munoterapi verilmistir. Plaseboya gore anlaml diizelme semptom
(%47) ve medikasyon skorlarinda azalma (%51,2) saptanmistir. 24
aya kadar olan dort ayri degerlendirmede kombine semptom+ me-
dikasyon skorlarinda azalma ve ilacsiz giin sayisinda artma saptan-
mistir. Aeroallerjene artmis tolerans ile hastalarin %50’sinde NAPT
negatiflesmistir. Serum splgE azalmasina ragmen, serum splgG4 an-
lamli diizeyde artmistir. Yalniz 1 hastada farmakolojik tedavi gerek-
tirmeyen lokal orta siddette bir reaksiyon meydana gelmistir. Sonug
olarak, DerP'ye karsi alerjen immunoterapisinin etkin ve iyi tolere
edilen tedavi sekli oldugunu belirtilmistir.
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Prognoz: Hastali§in zaman icinde degisimi/doniisiimii

Lokal alerjik rinitin gecici/donisen mi yoksa kalici bir hastalik
fenotipi olup olmadig tartismali olmakla beraber, restrospek-
tif calismalarda; en az 1/3 eriskin LAR hastasi ¢cocuklukta has-
taligin belirtilerinin basladigini soylemektedir. Sennekamp ve
ark. nin (53) otuz yila dayanan bir retrospektif calismasinda 42
LAR hastasinda saglikh kontrole gore daha yiiksek oranda (%40)
serokonversiyon, lokal alerjiden sistemik alerjiye donusim, bil-
dirmislerdir. Sennekamp ve ark. nin (8) ilk calismasi serokonver-
siyonun olduk¢ca mimkiin oldugunu dustindiirmekle beraber,
bazi calismalar ve kendilerinin sonraki ¢calismalarinda serokon-
versiyon ya da evoliisyon oranlar %5-%21 arasinda degiskenlik
gostermektedir. Bu oranlarda saglikli kontrollerden cok farkli
gorinmemektedir.

2015 yilinda yine Sennekamp ve ark. (53) tarafindan bildirilen, ret-
rospektif bir calismada, 19 LAR hastasinda 7 yillik takip sonrasi
%21 oraninda AR’ ye doniisim saptanmistir. Ortalama 27 yasinda
olan 176 eriskin hasta prospektif olarak 5-yil boyunca takip edil-
diginde, cok dusik konversiyon orani (<10%) bildirilmistir (54).
Bununla uygun olarak, eriskin ve ergen LAR hastalarinin ilk lon-
gitudinal 5 yillik takipi sonrasinda da, dustik AR'ye serolojik doni-
stim orani (%5,2) saptanmistir. Bu calismada saglikli kontrollerde
%6,25 oraninda bulunmustur (55). Baska bir calismada da 7930
saglikh kontrolde konversiyon orani %17 olarak bulunmustur (55).
ilk Sennekamp ve ark. (8) calismasina gore, daha diisiik ve saglikli
kontrole yakin olan bu konversiyon oranlari da dontisiimiin yaygin
olmadigini dustindirtmektedir.

Lokal alerjiden sistemik alerjiye dontstim icin, yasamin ilk 2 de-
katinda ve polisensitize olan hastalarin en riskli grup oldugu, bu
hastalarda baslayan LAR klasik sistemik AR'nin dogal gelisiminde
ilk adim gibi goriilmektedir (12).

Lokal alerjik rinit hastalarinin 5 yillik takip sonrasinda sistemik al-
lerjik rinite donusum disinda, onemli oranda nazal semptom sid-
detinde artmadan dolayi yasam kalitesinde azalma, konjonktivitin
hastaliga eklendigi yine gelisen astimdan ve astim ataklarindan
dolayi acil bagvurularinin arttigr gorilmustir (44).

Hastaligin zaman icinde degisimi/doniisiimii ile ilgili hipotezler
Son zamanlardaki literattirde, LAR'in sistemik ARye donisiimini
aciklayan tg ayri senaryo tizerinde durulmaktadir (12). i-) Burun
mukozasindaki pre-klinik lokal sensitizasyon, klinik olarak zaman-
la LARa donistp ileride de sistemik AR seklinde devam etmekte-
dir. ii-) Burun mukozasindaki pre-klinik lokal sensitizasyon, once
pre-klinik sistemik sensitizasyona donisiip sonra sistemik AR'ye
donusdr. iii-) Burun mukozasindaki pre-klinik lokal sensitizasyon,
klinik olarak LARa dontstip ileride dontismeden ayni sekilde de-
vam etmektedir. Bu senaryolarin ilk ikisinde, sistemik alerjiye do-
nisimin nasil olusabilecegi anlatiimaktadir. Her hastada donii-
stim olmadigindan, tctinci senaryo da LAR'In nasil olustugunu ve
dontismeden nasil devam ettigini anlatmaktadir (12, 54).

Sonug

idiopatik rinit veya NAR gibi kronik rinit’li hastalarda sistemik
atopi olmadan lokal nazal alerjinin, LAR, gelisebilecegi akilda tu-
tulmalidir. Yine bu rinit turlerinin ayriminda da teshis koydurucu
testler olarak; NAPT ve/veya aeroallerjene 6zglin nazal splgE bakil-
malidir (8, 56).
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Farkli Yonleriyle llaca Bagli Anafilaksi
Drug-Induced Anaphylaxis with Various Aspects

Semra Demir

Anafilaksi, mast hiicre ve bazofillerden ani mediatér salinimina bagli
gelisen akut, hayati tehlikesi olan sistemik asiri duyarlilik reaksiyonu-
dur. Kisa stirede kendi kendine duzelebilecegi gibi dogru mudahale-
ye ragmen oltimle de sonuglanabilmektedir. Gortilme sikligi giderek
artmaktadir. Eriskinlerde en sik anafilaksi sebebi ila¢ olarak bildiril-
mekte ve ilaglar ierisinde agri kesici ve antibiyotikler ilk sirada yer
almaktadir. Klinik olarak tim sistemleri etkileyebilecegi gibi en sik
deri, solunum, kardiyovaskiler ve gastrointestinal sistem tutulumu
gortilmektedir. immunolojik (IgE iliskili ya da IgE bagimsiz) ya da im-
miinolojik olmayan (direk mast hiicre ya da bazofil degranulasyonu)
mekanizmalara bagl olarak gelisebilmektedir. ilaca bagl anafilaksi
icin risk faktorleri net olarak tanimlanamasa da ileri yas, afro-ame-
rikan irk, platelet aktive edici faktor (PAF) asetilhidrolaz seviyesinde
azalma ve eslik eden sistemik mastositoz varligi riski artirabilmekte-
dir. Ayrica beta bloker, anjiyotensin donistirtici enzim inhibitord,
anjiyotensin reseptor blokeri ve proton pompa inhibitéri gibi bazi
ilaglarin es zamanl kullanimi reaksiyon ciddiyetini artirabilmekte
ve tedaviye yaniti gliclestirebilmektedir. Anafilaksi gelisen bir hasta-
da ilaca bagli oldugu distnuliyorsa, anamnez onemli olsa da pek
guivenilir degildir. Her ilag icin valide edilmis deri testi bulunmadigi
icin deri testlerinin tanidaki yeri maalesef kisithidir. Suclu ilag ile pro-
vokasyon testi ¢ok riskli oldugu icin bu hastalarda 6nerilmemektedir.
In vitro olarak triptaz ya da histamin 6l¢imi anafilaksi tanisinda ol-
dukea yardimci tekniklerdir. Serum ilag spesifik IgE 6l¢iimii ya da ba-
zofil aktivasyon testleri in vitro olarak suclu ilaci saptamada yardimci
olabilecek yontemlerdir. Bu derlemede, ilaca bagli anafilaksi bircok
acidan degerlendirilecektir.

Anahtar Kelimeler: ilag allerjisi, anafilaksi, risk faktorleri, komorbi-
diteler

Giris

Anaphylaxis is a sudden onset, life-threatening, systemic hypersen-
sitivity reaction which develops because of acute release of media-
tors from mast cells and basophils. Although anaphylaxis can resolve
spontaneously, it may cause death despite proper treatment. The in-
cidence has increased over the past decades. Drugs are the most com-
mon causes of anaphylaxis in adult patients; among drugs, the most
common triggering ones are antibiotics and analgesics. The clinical
signs and symptoms of anaphylaxis can be associated with any organ;
however, the skin, respiratory, cardiovascular, and the gastrointestinal
systems are the most commonly affected parts of the body. Immu-
nologic (IgE-dependent or -independent) or non-immunologic (direct
stimulation of mast cells or basophils degranulation) mechanisms
can lead to anaphylaxis. Although there are absolutely no defined
risk factors for anaphylaxis, older age, afro-american race, decrease
in the level of PAF acetylhydrolase, and presence of systemic mastocy-
tosis may increase the risk of anaphylaxis. Furthermore, concomitant
use of some drugs, including beta blockers, angiotension converting
enzyme inhibitors, angiotension receptor blockers, and proton pomp
inhibitors, can lead to more severe reactions and make the treatment
difficult. In a patient suspected to have drug-induced anaphylaxis,
clinical history is important but it can be unreliable. Because there
are no available validated skin tests for all kind of drugs, the value of
skin tests in the diagnosis of drug allergy is limited. Drug provocation
tests with the culprit drugs are not recommended in these patients
because of the risk of recurrance of the severe reaction. In vitro tes-
ting involving measurement of tryptase and histamine can confirm
the diagnosis of anaphylaxis. Serum drug specific IgE quantification
and the basophil activation tests can be helpful in detecting culprit
drugs. In this review, various aspects of drug-induced anaphylaxis will
be discussed.

Keywords: Drug allergy, anaphylaxis, risk factors, comorbidities
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Anafilaksi, 6liimle sonuglanabilecek ciddi sistemik asiri duyarlilik reaksiyonudur ve mast hiicre ya
da bazofillerdeki mediatorlerin ani olarak salinmasi sonucu gelisir (1). Son yillarda goriilme sik-
higinda artis bildirilmektedir (2). Eriskinlerde anafilaksinin en sik ilaclara ve venoma bagli olarak
gelistigi bircok calismada bildirilmistir (3-10). Anafilaksi tiim organlari etkileyebilir ancak en sik
deri, solunum, kardiyovaskiiler ve gastrointestinal sistem etkilenmektedir (6). ilaca bagh reak-
siyonlar daha ciddi (hipotansiyon iliskili) seyredebilmektedir ki 6liimciil anafilaksilerin %58'nin
ilaca bagh oldugu bildirilmistir (3). Anafilaksi genellikle akut atak olarak karsimiza ¢cikmaktadir.
Ancak uzamis mast hticre mediyator salinimina bagli olarak bifazik ya da izole ge¢ faz reaksiyonu
da gelisebilmektedir (11). ilaca bagl anafilaksilerde %10 oraninda bifazik ya da direncli reaksiyon
bildirilmistir (11).

Bu derlemede, ilaca bagl anafilaksinin epidemiyolojisi, risk faktorleri, patogenezi, klinik ve teda-
vi-takip konulari gozden gecirilecektir.
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Epidemiyoloji

Anafilaksi sebepleri cografi yerlesime ve yasa gore farklihk goster-
mektedir. ingiltere, Amerika, Avustralya, Yeni Zelanda ve Giiney
Kore’de yapilan epidemiyolojik calismalarda (cocuk kohortlari
haricinde) anafilaksi ve fatal anafilaksinin en sik ila¢ kullanimi-
na bagh gelistigi bildirilmistir (2, 3, 12-14). On Avrupa Ulkesinden
elde edilen veriler ise cocukluk doneminde en sik sebebin besin,
eriskin donemde ise venom oldugunu gostermistir (15). Yakin za-
man once Cin’de yapilan bir calismada ise ¢cocuk ve eriskinlerde
gerceklesmis olan 1952 anafilaksi atagi incelenmis ve tetikleyi-
cilerin %77 besin, %7 ila¢ ve %0,6’sinin da venoma bagli oldugu
gorulmius, kalan %15’inde sebep bulunamamistir (16). Bu calis-
mada ilaca bagli anafilaksi sebepleri incelendiginde en sik %37
bitkisel ilaclar daha sonra %24’t antibiyotikler (penisilinler basta
olmaz lizere) ve %16 analjeziklerin anafilaksiye neden oldugu gos-
terilmistir. Bu sonuc bu tilkelerde bitkisel ila¢ kullaniminin fazla
olmasina baglanabilir. Amerikada yapilan olim sertifikalarinin
incelendigi bir calismada fatal anafilaksilerin %58,8'inin ilaclara
bagli oldugu bulunmus ancak bu vakalarin %75'inde suclu ilac
belirlenememistir. Kalan %25 vakanin %40'inda antibiyotiklerin,
%27'sinde kontrast maddelerin ve %12,5’inde antineoplastik ilag-
larin sebep oldugu saptanmistir. Antibiyotikler icerisinde de en
sik penisilinler daha sonra sefalosporinleri sulfa-iceren ilaglar ve
makrolidlerin en sik fatal anafilaksiye neden oldugu bildirilmistir
(3). Bazi calismalarda ilaclar icerisinden anafilaksiye en sik neden
ajanlarin beta-laktamlar oldugu gosterilmistir (4). Diger taraftan
Hindistan, ispanya, Portekiz ve Latin Amerika iilkelerinde ise ilaca
bagli anafilaksinin en sik sebebinin nonsteroidal antiinflamatuar
ilaclar (NSAIi) oldugu saptanmistir (5-8). Tiirkiye’den bildirilen yas
ortalamasinin 21,4£17,3 yil oldugu 843 cocuk ve eriskin hastayi
iceren bir calismada anafilaksinin en sik sebepleri cocukta besin
(%40,1) eriskinde ise bal arisi venomu (%60,8) olarak saptanmis-
tir (9). Ulkemizde bir eriskin alerji kliniginde gerceklestirilen 516
eriskin hasta iceren calismada en sik anafilaksi sebebi %90,7 ilac,
%5,4 venom ve %1,6 besin bulunmustur (10). Yine Trkiye’'de NSA-

Tablo 1. ilaca bagh anafilaksi riskini artiran klinik faktérler
Demografik ozellikler

Kadin cinsiyet

ileri yas: fatal reaksiyon riskini artirmakta

Afro- Amerikan irki

ilacin uygulama yolu

intravenoz uygulama

Genetik

PAF seviyesinde artisa neden olan PAF-AH aktivitesinde azalma
Komorbiditeler

Mastositoz ve diger mast hiicre bozukluklari

Es zamanli ilag kullanimi

Beta-blokerler

Anjiotensin donustiriicti enzim inhibitorleri

Anjiotensin reseptor blokerleri

Monoamin oksidaz inhibitorleri

Proton pompa inhibitorleri

PAF: Platelet aktive edici faktor; PAF-AH: Platelet aktive edici faktor-
asetilhidrolaz
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i'lara bagli alerjik reaksiyon gelisen hastalarda yapilan ¢alismada
anafilaksi sikhgr %10,7 bulunmus ve anafilaksiye en sik neden
olan NSAI'in paracetamol+propifenazon kombinasyonu oldugu
saptanmistir (17). Son yillarda kinolon grubu antibiyotiklerin ti-
ketiminde artis olmasina paralel olarak bu ilaglara bagh gortilen
alerjik reaksiyon sikhiginda da artis goriilmektedir (18). En sik ana-
filaksiye yol acan kinolonun moksifloksasin oldugu bildirilmistir
(19, 20).

Diinya genelinde anafilaksi sikliginin artmasi ile paralel olarak ila-
ca bagl anafilaksi sikhigi da artmistir. Avustralyada acil bolimle-
rinin datalar kullanilarak yapilan bir calismada 8 yillik donemde
anafilaksi insidansinin yaklasik olarak %150 arttigi ve hipotansi-
yonun eslik ettigi ciddi reaksiyonlarin ilagla iliskili oldugu goste-
rilmistir (2). Bu artisin muhtemel sebebinin duyarlastirici ilaglarin
kullanimlarinin artmasina bagli oldugu dusundalebilinir (13).

Risk faktorleri

ilaca bagh anafilaksi riskini arttirabilecegi sonucuna varilan gesitli
risk faktorleri bildirilmistir. Bu faktorler tablo 1'de 6zetlenmistir
(13, 21, 22).

Bircok demografik faktor arasinda ileri yasin hem ilaca bagl ana-
filaksi hem de ciddi reaksiyon riskini artirdig goralmistar (3, 21,
22). Ayrica afro-amerikan irkinda ilaca bagl fatal anafilaksi riski-
nin daha yiksek oldugu bildirilmis (3). Banerji ve ark. (23), acil
birim verilerini kullandiklari 716 ilaca bagh anafilaksi hastalarini
iceren calismalarinda %71 gibi buyik ¢ogunlugun kadinlardan
olustugunu gostermisler ve bu sonucu kadinlik hormonlarinin ilag
duyarliligi ve alerjik reaksiyon ciddiyeti ile iliskili olabilecegi seklin-
de yorumlamislardir (23). Ancak baska bir grubun yaptigi calisma-
da boyle bir iliski gosterilememistir (3).

ilacin intravenoz olarak uygulanmasi ilaca bagli anafilaksi gelisme
riskini artirabilmekte ve reaksiyonun daha ciddi seyretmesine ne-
den olabilmektedir (3, 21, 22).

Platelet aktive edici faktor asetilhidrolaz PAF'I inaktive eden enzim-
dir ve bu enzimin diizeyinde ya da aktivitesinde azalma olmasinin
besin alerjisinde ciddi ve fatal anafilaksi ile iliskili oldugu daha once
gosterilmisti (24). Daha sonra PAF asetilhidrolaz seviyesinde azalma
olmasinin ilaca bagl anafilaksi ile de iliskili oldugu bildirilmistir (22).

Atopi varliginin ilaca bagli anafilaksi icin bir risk faktori olup
olmadig tartismalidir. Genel olarak, atopik hastaliklar besin,
egzersiz ve lateks ile tetiklenen anafilaksi icin bir risk faktoru
olarak kabul gorirken ilaca bagh anafilaksiyi artirmadigi kabul
edilmektedir (13). Ancak 1960’larda yayinlanan Kuzey Avrupa
kaynakl bir calismada penisiline bagh olimlerle atopi arasinda
iliski oldugu bildirilmistir (25). Bu calisma detayli incelendigin-
de urtiker ve poliartritin de alerjik kabul edildigi gorilmektedir.
Dolayisiyla bu data tartismaya aciktir ve bu sonucun valide edil-
mesi gerekmektedir. Idsoe ve ark. (26) penisilin ile fatal anafilaksi
geciren 151 vakayi incelemisler ve alerji datasina ulasilabilen va-
kalarin %25’inde alerjik hastalik oldugu gorilmistir. Vakalarin
yaklasik %50’sinin alerji durumu bilinmemekteymis. Bu calisma
sonucunda alerjik semptomlari olan bireylerde penisilinin, baska
bir antibiyotik kullanilamayacag durumlarda kullanilmasi one-
rilmistir (26). Sonug olarak mevcut literatiirle astim ya da diger
atopik hastaliklar ile penisiline bagli anafilaksi arasinda dogru-
dan iliski kurmak zordur.
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Serum bazal triptaz seviyesindeki yiiksekligin besin ve venom aler-
jisi icin risk faktoru olabilecegi cesitli ¢alismalarda gosterilmistir
(27, 28). Cavkaytar ve ark. (29) cocuklarda yaptiklari bir calismada
bazal triptaz seviyesinin ilaca bagli anafilaksi icin risk faktori ol-
madigini gostermislerdir.

Mastositoz hastalarinda ilaglarin anafilaksiyi ne kadar tetikledigi
ile ilgili yeterli calisma bulunmamaktadir (30). Bu hastalarda en
sik suclanan ajanlar, opioidler, nonsteroidal antiinflamatuar ilag-
lar (NSAIi) ve kas gevseticilerdir. ilk prezentasyon perioperatif ana-
filaksi ile de olabilmektedir (13).

Bazi anaflaktik reaksiyonlar kofaktor varliginda ortaya cikabil-
mektedir. Yani bazi allerjenler bu faktorler varhginda anafilak-
siyi tetikleyebilmektedir (31). Bu fenomen en iyi egzersize bagli
anafilakside tamimlanmistir, besinler ve NSAil'lar kofaktordiir (13).
ilaca bagli anafilakside reaksiyonu siddetlendirici faktorlerden
en iyi bilineni es zamanli ilag kullanimidir. Beta blokaji hem IgE
aracili hem de nonlgE aracili anafilaksilerde mediator salinimini
artirabilmektedir. Ayrica epinefrin tedavisinin etki etmesine engel
olabilmektedir. Vaka-kontrollii bir calismada beta bloker kulla-
niminin radyokontrast maddelere (RKM) bagli gelisen reaksiyon
riskini artirdigi ve bu reaksiyonlarin daha siddetli ve tedaviye di-
rencli seyretmesine neden oldugu gosterilmistir (32). Anjiotensin
donustlrtct enzim inhibitorleri (ACEl) ve anjiotensin reseptor
blokerleri (ARB) hipotansiyona kompansatuar yanit olarak gelisen
vazokonstriktor anjiotensin-2 aktivitesini bloke ederek anafilaksi-
nin daha siddetli seyretmesine neden olabilirler (13). Nassiri ve
ark. (33) calismalarinda beta bloker ve ACEI kombine kullanimi-
nin ciddi anafilaksi riskini artirdigini gostermislerdir. Arastirmaci-
lar hazirladiklar bir fare modelinde kombinasyonun mast hiicre
mediyator salinimini artirdigini gozlemlemislerdir (33). Bu ilaglar
siklikla birlikte kullanildiklari icin klinik olarak yararl bir bulgu-
dur. Proton pompa inhibitorlerinin (PPI) de ilaca bagli anafilaksi
icin bir risk faktori oldugu hastanede yatan hastalarda yapilan bir
calismada gosterilmistir (34). PPI'larin sindirimi yavaslatip gastrik
pasaj stirecinde allerjenik proteinlerin daha uzun sire kalmasina
neden olabilecegi icin anafilaksi riskini artirabilecegi sonucuna
varilabilir.

Patogenez

ilaca bagli anafilaksi hem IgE hem de nonlgE aracih mekaniz-
malar ile ortaya cikabilmektedir. ilaclarin cogunlugu immun
reaksiyonu baslatacak ozellikte degildir. Bunlarin immunojenik
olabilmeleri icin hapten ya da prohapten gibi davranmalari ge-
rekmektedir. Yani albumin ya da integrin gibi proteinlere bag-
lanarak yeni bir antijenik yapi olustururlar ve immun sistemi
uyarirlar. Bu mekanizma icin prototip bata-laktamlardir (35).
Bazi ilaglar da metabolizmasi sirasinda ara trtin olarak ya da
sonunda reaktif hale gelebilirler. Ornegin siilfametaksazol tipik
bir prohaptendir. Metabolize olarak hapten yapisina dontstur ve
immun sistemi uyarir (36). Bazi ajanlar ise makromolekiiler 6zel-
likte olup ¢ok sayida epitoplari vardir ve direkt immun sistemi
uyarabilmektedirler (35). Bu molekiiller antijen sunan hiicreleri
uyarirlar ve ilac spesifik IgE tiretimini baslatirlar. ilac spesifik IgE
molekiilleri bazofil ve mast hiicre ylizeylerindeki yiksek afiniteli
IgE reseptorlerine capraz baglanarak histamin, notral proteazlar,
nitrik oksit, proteoglikanlar, interlokin ve sitokinler gibi medi-
atorlerin degraniilasyonuna ve sonuc olarak anafilaksiye ya da
diger tip 1 hipersensitivite reaksiyonlarina neden olurlar (35). IgE
aracili reaksiyonlar sorumlu ilag ile 6nceden karsilasmayi gerek-

tirir. Ilacin ¢cok az miktari bile ciddi sistemik reaksiyona neden
olabilir. Hatta ilag ile yapilan deri testleri ile ciddi sistemik reak-
siyon gorlebilir.

ilaca bagli anafilaksi geciren hastalarin %50'den fazlasi suclu ilaci
daha 6nce hi¢ kullanmadigini ifade etmektedir. Olimciil anafilak-
si gecirenlerin ise %80'i ilag ile hi¢ karsilasmamistir (37). Bu durum
onceden immunolojik olmayan anafilaksi olarak adlandiriliyordu.
Ancak bu vakalarin bazilarinda deri testi ve sIgE pozitifligi saptan-
masi nedeniyle bu hastalarin ¢apraz reaksiyon yapabilecek kim-
yasallar ile 6nceki temaslarinda duyarlastiklar dustnalmektedir
(37, 38).

Direkt mast hiicre aktivasyonu, kompleman aktivasyonu ve kallik-
rein aktivasyonu gibi farkli mekanizmalar nonlgk aracili anafilaksi-
ye neden olabilir. Bu tipte reaksiyona neden olan en bilinen ajan-
lar radyo kontrast maddeler, nonsteroidal antiinflamatuar ilaglar
ve opiyatlardir (39).

Klinik

ilaca bagli anafilaksi klinigi diger anafilaksilerde goriilen ile ben-
zerdir. Anafilaksinin en sik bulgusu yaygin rtiker ve anjioodemin
gorildigu kutanoz tutulumdur. Solunum, kardiyovaskiiler, gastro-
intestinal ve diger sistem bulgulari da gorilebilir. Parenteral uygu-
lamalarda saniyeler, oral ilaclarda ise dakikalar icinde reaksiyon
gelisebilir. Palmoplantar ve genital kasinti ya da yuizde ve govdede
kizariklik ilk bulgular olabilir. Bu bulgular alarm belirtisi olarak
degerlendirilmelidir ki dakikalar icerisinde ciddi anafilaksiye iler-
leyebilir. Anafilaktik sok 10-15 dakika, larinks 6demi sonucu gelise-
cek olan asfiksi 15-60 dakika iginde ortaya ¢ikabilir (40). Anafilaksi
sirasinda serebral hipoksi, kalici beyin hasari ve miyokard enfark-
tusu gelisebilir (11).

NonlIgE ve IgE aracili anafilaksiler klinik olarak birbirinden ayirt
edilemeyebilinir.

Bifazik ya da direncli anafilaksi ilaca bagli olarak da gorilebilmek-
tedir. insidansi degisken olmakla beraber %0-%10 arasindadir (41,
42). Bir meta analizde bifazik anafilaksilerin en sik sebeplerinin
%40,6 besinler ve %23,9 ilaglar oldugu saptanmistir (43).

Degerlendirme ve tedavi

Akut durumda

Klinik pratikte ilaca bagli anafilaksi tanisi koymak bazen zor ola-
bilmektedir. Cogu vakada tani klinik bulgulara gore konulmakta-
dir. Ancak klinik bulgularin daha silik oldugu durumlarda salinan
mediatorlerin 6lctilmesi faydali olabilir. Total serum triptaz seviye-
si anafilaksiyi dogrulamak amaciyla en sik kullanilan laboratuar
yontemidir. Optimal olani semptomlar basladiktan sonra 1-2 saat
icerisinde orneklenmesidir. Ancak her anafilakside yiikselmeyebi-
lir (13).

ilaca bagli anafilakside de normal anafilaksi tedavisi uygulanir.
Tetikleyici kesilip (intravenoz ilag gibi) ardindan ilk olarak adre-
nalin intramuskdler olarak yapilmalidir. Klinik tablo diizelmeme
ya da tekrarlamasi durumlarinda adrenalin tekrarlanabilir (44).
Es zamanli hizlica intravenoz sivi replasmani baslanmalidir. Korti-
kosteroid ve antihistaminik uygulanmasi eslik eden semptomlarin
azaltilmasinda ve bifazik ya da uzamis reaksiyon gelismesini en-
geller (45, 46).



Takip

ilaca bagli anafilaksi geiren hastalar acil birimden taburcu edilir-
ken sadece kuciik bir kismina epinefrin oto enjektori verilmekte
ve cok azi bir sonraki yil icerisinde allerjist tarafindan goriilebi-
liyormus. Bir calismada bu oranin %8 oldugu gortlmustir (24).
Anafilaksi hayati tehlike yaratan akut bir hadise oldugundan bu
hastalarin takibi ve degerlendirilmesi gelecekteki olaylari onleye-
bilmek adina oldukca 6nemlidir.

ilac kullanimi sonrasinda anafilaksi geciren hastalarin klinik de-
gerlendirmesi agirlikh olarak oykiiye yani reaksiyonun zamanla-
masina (ila¢ alimi sonrasi olmasi) ve semptomlara dayanir. IgE ara-
alr anafilaksi durumlarinda ila¢ deri prik, intradermal testler ve
nadiren de ilag spesifik IgE tani koydurucu olabilir. ilac deri testleri
oldukca tartismali bir konudur. Birkac ila¢ (6rnegin penisilinler)
disinda negatif deri testinin ilag allerjisini dislamadigi bilinmelidir.
ilag testlerine genel olarak ilacin sulandirimamis formuyla deri
prik testi yaparak baslanir. Eger prik test negatifse intradermal test
1/10.000 gibi oldukca diltie dozdan baslanarak giderek artan dilis-
yonlarla 1/10 ya da o ilag icin bilinen irritan olmayan maksimum
konsantrasyona kadar cikilarak uygulanir (47). Testlerin negatif
sonuclanma ihtimalinin yiiksek oldugu refraktor periyoda denk
gelmemesi icin bu testlerin reaksiyondan en az 4-6 hafta sonra ya-
pilmasi 6nerilmektedir. in vivo testler disinda bazi ilaglar ile in vit-
ro testler de yapilabilmektedir. Beta-laktamlar, sefaklor ve insiilin
gibi bazi ilaclar icin alerjen-spesifik IgE testi bulunmaktadir ancak
deri testlerine gore ozgullik ve duyarliliklarn dusukttr (13). Son yil-
larda bazofil aktivasyon testinin (BAT) tanidaki rolu dikkat cekmek-
tedir ve bu konuda yapilan calisma sayisi artmistir. Bu test ile flow
sitometri yontemi kullanilarak alerjen stimilasyonu sonrasi CD63
ve (D203c (bazofil degraniilasyon belirtecleri) clculerek bazofil ak-
tivasyonu degerlendirilmektedir. Bu yontem ile hem IgE hem de
nonlgE aracili reaksiyonlar saptanabilir. Aslinda ilaca tekrar maru-
ziyet olmadan tani koydurabilecek bir test oldugu icin anafilaksi
geciren hastalarda oldukca giivenli bir yontem olarak giindeme
gelmektedir ancak negatif olmasi ilag alerji varhgini dislamadig
gibi uygulamasi deneyimli merkezlerle kisithidir. Farkh ilaglara
bagli anafilaksi geciren hastalarda yapilan bir calismada BAT yak-
lasik %58 oraninda pozitif bulunmustur. Ayni hastalarda deri prik
testini %42 ve intradermal testi ise %58 oraninda pozitif bulmuslar
ve BAT'In ozellikle ila¢ provokasyonunun riskli olabilecegi ve di-
ger tani testlerinin uygun olmadigi ilaglara bagli anafilaksi geciren
hastalarda faydali olabilecegi sonucuna varmislardir (48).

Tablo 2. ilaca bagh anafilaksi geciren hastalarda ilag
provokasyon testlerinin uygulanabilecegi durumlar

Suclu ilag ile provokasyon

»  Oykiiniin giivenilir olmadig, ilac alerjisi, anafilaksi siiphesinin
dusiik oldugu durumlarda dislamak icin

. Penisilin deri testi negatif hastalarda ilag alerjisi tanisini
dislamak igin

»  Siphelenilen hastada vokal kord disfonksiyonunu dogrulamak
icin
Alternatif ilag ile provokasyon

*  Potansiyel olarak ¢apraz reaksiyon ihtimali olan ilaglara
toleransi gosterebilmek icin

»  NSAii ve betalaktam alerjisinde selektif yanith ya da capraz
reaktif ayrimi yapabilmek icin

NSAIi: Nonsteroidal anti-inflamatuar ilag
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ilac kullanimi sonrasinda anafilaksi geciren hastada suclu ilacla
provokasyon testi yapilmamalidir. Ancak alternatif ila¢ bulabilmek
icin ve oykiiniin givenilir olmadigi durumlarda provokasyon testi
faydali olabilir. Tablo 2'de ilaca bagli anafilakside ila¢ provokasyo-
nunun endike oldugu durumlar 6zetlenmistir (13). Genel olarak
provokasyon testlerinde ilag 1/100’'lik dozundan baslanip artan
dozlarda 4-5 basamak seklinde verilir. Farkli olarak bir ya da iki
basamak yaklasimini 6neren calismalarda yapilmistir (49).

Desensitizasyon

Spesifik bir ilaca allerjik olan hastalarda alternatif ilacin olmadigi
durumlarda anafilaksi ya da diger ciddi erken tip hipersensitivi-
te reaksiyonlarinin tekrarlamamasi icin suclu ilac desensitizasyon
protokolii ile verilmelidir. Desensitizasyon suclu ilaca karsi ila¢ kul-
lanimi devam ettigi slirece gecici tolerans saglar. Oldukgca dsik
dozlardan baslanarak 15-20 dk araliklarla artan dozlarda terapotik
doza cikana kadar ilag uygulanir. Uc torbali 12 basamakli hizli de-
sensitizasyon protokoli kemoterapotikler ve biyolojik ajanlar ile
basarili sekilde uygulanmaktadir (50, 51). Diger ilaclar icin de ba-
sarili bir sekilde uygulanabilir.

Peri-operatif anafilaksi

Peri-operatif donemde ciddi alerjik reaksiyon nadir gorilmekle
birlikte bu reaksiyonlar taninamadigi taktirde kisa surede 6limle
sonuclanabilecegi icin oldukca onemlidir. Peri-operatif donemde
hastalara kisa siire icerisinde bircok ilac uygulanir. Ayrica hastalar
antiseptikler, lateks ve intravenoz kolloidler gibi ilag disi ajanlara da
maruz kalrlar. Bildirilen peri-operatif anafilaksi insidansi 1/6000 ile
1/20000/anestezidir (52). ispanydda yapilan bir calismada peri-ope-
ratif anafilaksinin en sik sebebinin %44 antibiyotikler (penisilin ve
sefalosporinler basta olmak tizere) oldugu gosterilmistir (53). Diger
taraftan Fransa ve ingiltere’de yapilan calismalarda ise bu oran ¢ok
daha distk bulunmustur (%15 ve %8,6 sirasiyla) (54, 55). Fransada
yapilan baska bir calismada en sik peri-operatif anafilaksi sebebinin
%58,2 oraninda néromuskiiler bloker ajanlara bagh oldugu sap-
tanmistir (56). Lateks bazi calismalarda noromuskiiler blokerlerden
sonra en sik anafilaksi sebebi olarak belirtilirken bazi calismalarda
ise daha nadir oldugu bildirilmistir (57). Tek efektif tedavi secenegi-
nin lateksiz Grunler kullaniimasinin oldugu latekse bagli anafilaksi
sikligini azaltabilmek icin stipheli ve riskli hastalarda, deri prik testi
yapilmali ya da spesifik IgE bakilmalidir. Bu testlerin negatif oldugu
durumlarda provokasyon yapiimalidir (57).

Peri-operatif donemde siklikla kullanilan opiyatlar direk mast
hiicre degraniilasyonu yaparak nadiren de olsa anafilaksiye sebep
olabilirler (57). Sentetik opiyatlar olan fentanil ,remifentanil gibi
ilaglar IgE aracili oldugu diisiinilen mekanizma ile nadiren ana-
filaksiye sebep olmaktadirlar (57). Son yillarda kullanimi giderek
artan antiseptik klorheksidine bagli IgE aracili anafilaksi vakalari
da bildirilmistir (57). Hipnotik ajanlardan propofol ve tiopental ile
anafilaksi nadiren gorilirken hipnotik gazlar olan isoflouran ve ya
sevoflouran ile bildirilmis anafilaksi vakasi yoktur (57).

Radio Kontrast Maddeler (RKM)

Daha onceki donemlerde RKM’lere bagh ciddi reaksiyonlar goril-
mekteydi. Ancak iyonik olmayan, osmolaritesi distk yeni ilaglarin
kullanilmaya baslanmasi ile sistemik reaksiyon sikhgr %12,4'den
%0,04’lere kadar azalmistir (58, 59).

Radio Kontrast Maddeler icerisinde anafilaksi %0,004-0,01 sikhgin-
da olmak lizere en az gadolinyum bazli olanlara karsi goriilmek-

205



206

istanbul Med | 2018; 19 (3): 202-7

tedir (60, 61). Fatal anafilaksilerin %27’sinin RKM’lere bagli oldugu
bildirilmistir (3). lyonik olmayan RKM’ler ile de fatal anafilaksi geli-
sebilecegi unutulmamalidir (62). RKM’ler ile oluasan anafilaksiler
hem immiinolojik hem de immiinolojik olmayan mekanizmalar
ile olusabilmektedir. Bu nedenle bu ilaglar ile yapilan allerji deri
testlerinin tani degeri kisithdir (63). ileri yas ve daha once fazla
saylda RKM maruziyetinin olmasi hipotansiyon ile seyreden ciddi
sistemik reaksiyon riskini artirmaktadir (63).

Sonug¢

ilaca bagli anafilaksi 6liimle sonuclanabilecek ciddi bir reaksiyon-
dur. Hizli tani ve degerlendirme dogru tedavinin uygulanabilme-
si ve olimin onlenmesi icin oldukga 6nemlidir. Ayrica tetikleyici
ilacin belirlenmesi gelecekte tekrarlanabilecek agir reaksiyonlarin
engellenmesini saglayacaktir.
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Abstract/Oz

Diet, Bariatric Surgery and Gut Microbiota
Diyet, Bariatrik Cerrahi ve Bagirsak Mikrobiyotasi

Aslihan Ozdemir, Zehra Biiyiiktuncer

Gut microbiota that composed of microorganisms and defined as a
complex ecosystem, functions as an organ is affected by several fac-
tors including mode of delivery, breastfeeding, antibiotics use, and
host environment. Gut microbiota plays a substantial role in food
digestion and regulates intestinal structure and functions. There is
a strong interaction between food intake and gut microbiota. Recent
studies have shown an association between gut microbiota and obe-
sity. Different metabolic pathways underlying effects of microbiota
alterations on the incidence of obesity have been suggested. Some
of these include the production of short-chain fatty acids through
increased dietary polysaccharide levels, gene regulation increasing
adipose tissue storage, and inflammation. Studies of the association
between obesity and microbiota have indicated that the Firmicutes/
Bacteroidetes ratio is higher in obese individuals than in individuals
with normal weight. Moreover, as the genetic diversity of gut micro-
biota decreases, adiposity, insulin resistance, and inflammation inc-
rease. Lifestyle (diet and physical activity) changes are among the im-
portant approaches to treat obesity; however, bariatric surgery can be
performed in individuals with a body mass index of >40 kg/m? and/
or those with comorbidities. Weight loss after bariatric surgery can
increase gut microbial diversity. Soon after bariatric surgery (before
weight loss), improvements in biomarkers related to type 2 diabetes
have been observed. These findings indicate the presence of mec-
hanisms underlying the success of bariatric surgery beyond weight
loss. After bariatric surgery, decrease in Firmicutes and increase in
Bacteroidetes in the gut have been reported.

Keywords: Microbiota, obesity, bariatric surgery

Introduction

Mikroorganizmalardan olusan ve bir organ gibi islev goren kompleks
bir ekosistem olarak tanimlanan bagirsak mikrobiyotasi dogum sekli,
anne st alimi, antibiyotik kullanimi ve yasanilan cevre gibi pek ¢ok
faktorden etkilenmektedir. Bagirsak mikrobiyotasinin intestinal yapi ve
fonksiyonu diizenleyen islevlerinin yaninda besinlerin sindiriminde de
onemli rolt bulunmaktadir. Besin alimi ve bagirsak mikrobiyotasi ara-
sinda karsilikl giiclu bir etkilesim vardir. Son yillarda yapilan calisma-
lar bagirsak mikrobiyotasi ve obezite arasinda da etkilesim oldugunu
gostermektedir. Mikrobiyotadaki degisikliklerin obezite gelisimi tizerine
etkileri ile ilgili farkli metabolik yollar bildirilmistir. Bunlar: diyet poli-
sakkaritlerinin islenme kapasitesinin artmasi yoluyla kisa zincirli yag
asitlerinin olusumu, adipoz doku depolarini artiran gen regiilasyonla-
ri ve inflamasyon tizerine etkileridir. Obezite ve mikrobiyota iliskisini
arastiran calismalarin biytk kisminda obez bireylerin bagirsaklarinda
Firmicutes/Bacteroidetes oraninin normal agirlikli bireylerdekine gore
daha yiiksek oldugu bulunmustur. Ayrica, bagirsak mikrobiyotasindaki
gen cesitliligi azaldikca adipozite, insiilin direnci ve inflamasyonda ar-
tis goriilmektedir. Obezitenin tedavi yontemleri arasinda yasam tarzi
degisiklikleri (diyet ve fiziksel aktivite) buyiik yer kaplamakla birlikte
beden kutle indeksi >40 kg/m? olan ve/veya komorbiditeleri olan bi-
reylerde bariatrik cerrahi yontemleri uygulanabilmektedir. Bariatrik
cerrahi uygulamasinin ardindan yasanan agirlik kayiplari da bakteriyel
cesitliligi arttirmaktadir. Bariatrik cerrahiden sonraki birkac giin igcinde
(viicut agirliginda kayip olmadan once) tip 2 diyabet ile ilgili belirtec-
lerde iyilesmeler oldugu gézlenmistir. Bu sonuglar da bariatrik cerrahi-
nin basarili sonuclarinda agirlik kaybindan 6te mekanizmalarin etkili
olabilecegini dusiindiirmektedir. Yapilan ¢alismalarda bariatrik cerrahi
sonrasi bagirsak mikrobiyotasinda Firmicutes oraninda azalma, Bacte-
roidetes oraninda ise artis oldugu gortilmdstur.
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Gut microbiota (bacteria, fungi, viruses, etc.) is a complex ecosystem, which functions as an organ. The col-
onization in the intestine begins in the womb and the infants rate of being exposed to bacteria rises within
a first few days of life (1). Affected by a great number of factors, such as the mode of delivery, mothers
microbiota, intake of breast milk, environmental exposure to bacteria, early use of antibiotics (2), micro-
hiota becomes more stable after 2-3 years of age; however, it continues to develop during adulthood (3).

Microbiota has many important roles, such as helping the digestion of complex nutritional com-
ponents, amino acid synthesis, and bile acid biotransformation, forming a barrier against patho-
genic microorganisms. In addition, it is involved in regulating intestinal structure and histological
functions (4). The number of bacteria in the gastrointestinal tract is higher than that in all cells
found in the human body, and the bacterial genome is 100 times greater than the human genome
(5). Therefore, a human that has both genomes is called “super organism” (6).

Microbiota varies throughout the gastrointestinal tract in terms of types and number of bacteria
(7). The greatest diversity and number of bacteria are found in the colon. The colonic microbiota



includes hundreds of bacterial types and thousands of subtypes
(nearly 10" cell/g). The pH is partly acidic in the proximal colon
due to bacterial fermentation, and it tends to change toward neu-
tral following secretion by the host and water absorption. Colonic
physiology turns intestinal matter into appropriate bacterial habi-
tats (8). Despite the diversity of types and numbers of bacteria, fe-
cal microbiota is considered as the reflection of colon microbiota.
Gut microbiota mainly constitutes seven different enterotypes:
Firmicutes, Bacteroidetes, Proteobacteria, Fusobacteria, Verruco-
microbia, Acidobacteria, and Actinobacteria. The most dominant
enterotypes include Firmicutes, Bacteroidetes, Actinobacteria, and
Proteobacteria. The existence of them and that of other groups
differs depending on the factors such as age, diet and stress (9). Of
the gut microbiota, 90% of them consists of gram-negative Bacte-
roidetes and gram-positive Firmicutes (10).

Diet and gut microbiota

It is known that there is a strong interaction between food intake
and microbiota composition (11). Enterotypes are influenced by
dietary habits. Each enterotype comprises dominant bacterial
types, which have the ability to derive energy from different types
of food. In a study in which mice were fed with a high-fat diet,
the number of Bacteroidetes in mice gut microbiota was reported
to increase regardless of changes in body weights (12). In a study
carried out on humans by means of food consumption frequency
survey, it was demostrated that Bacteroides (enterotype 1) was
demonstrated to be related to the consumption of animal-based
proteins and saturated fats in the long-term, whereas Prevotella
(enterotype 2) was related to with carbohydrate-based diet. This
study indicated that diet modifications might lead to changes in
microbiota. And it shows that dietary habits and/or short-term
nutrition limitations are needed to be considered as a significant
parameter in the relationship between body-mass index (BMI) and
microbiota composition (13).

In a study conducted by Walker et al. (14), a diet was applied to
14 mildly overweight/obese patients with metabolic syndrome
and they were monitored for 10 weeks. In the first seven weeks
of the study, the participants were given diets with stable energy
according to their resting energy rate and during the last three
weeks, they were divided into three groups where three diets were
applied, one included high-resistance starch, second was high
in non-starch polysaccharides (NSP) diet, and the other one was
weight-reducing diet with high protein. Participants microbiotas
changed (regardless of weight loss) occurred in the during the
study. These changes were seen in specific bacteria known to play
a role in the digestion of carbonhydrates such as Roseburia and
Eubacterium rectale not at a level of enterotype but taxa. Main
bacterial groups of gut microbiota are presented in Figure 1 (15).

Obesity and gut M-microbiota

Obesity is characterized by excess fat mass in the body, which
causes negative effects on the health. It is regarded as a risk factor
for cardiovascular diseases, hypertension, type 2 diabetes, meta-
bolic syndromes, non-alcoholic steatohepatitis (NASH), and certain
cancer types, such as colon cancer (16). Having reached to alarm-
ing levels particularly in countries with western pattern diet and
sedentary lifestyle, obesity prevelance has risen rapidly in the last
two or three decades all over the world (17). Some of the causes
that might lead to obesity include lifestyle habits, exposure to toxic
substances, genetic/epigenetic factors, and hormones (18). Recent
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studies have indicated that gut microbiota plays role not only in the
development of obesity but also in the pathophysiology of compli-
cations that cause obesity to be complex and chronic (19, 20).

In the studies on mice that showed the microbiota’s role in weight
control, germ-free mice, when compared to normal mice, was
seen to have less adiposity despite the higher level of food con-
sumption. These results remark the role of microbiota in energy
stores (21, 22). Moreover, the fact that microbiota influences obe-
sity development was associated with the role of gut microbiota in
energy regulation and the increase in the capacity of processing
indigestible diet polysaccharides (6, 21). This ensures the absorp-
tion of short-chain fatty acids from the intestine (23). Microbiota
also has an impact on gene regulation in order to ensure the rise
in adipose tissue stores (24).

High Firmicutes/Bacteroidetes ratio were found in the case of obe-
sity regardless of food consumption in many studies investigating
the association between obesity and microbiota (25, 26). In a study
conducted with obese and normal-weight participants, 12 obese
and 3 normal-weight participants gut microbiotas were compared,
and it was shown that obese participants had a distinctively low
level of Bacteroidetes and high level of Firmicutes compared with
lean participants (27). Even though the number of participants
were limited in this study, similar results were found in two exten-
sive studies carried out on bhoth mice and humans (25, 26). How-
ever, in another study, no difference was found in regard to the
level of Bacteroidetes between obese and nonobese individuals
(28). Likewise, in a study by Jumpertz et al. (29), at different BMI lev-
els, 3 dominant types (Bacteroidetes, Firmicutes ve Actinobacteria)
were found at similar levels in the intestine. These contradictions
between the studies indicate that microbiota can vary at the level
of types between populations (30). Bacterial diversity can show a
great difference between the people living in different countries. In
the societies like the U.S. where obesity and obesity-driven diseases
are common, the diversity and richness of gut microbiota are lower
in comparison with Malawi and Amerindian societies (societies that
live in Central and Southern America) (31). Similarly, children in the
rural areas of Africa were found to have more microbiota diversity
and richness in comparison with the children in eastern Europe
(32). These findings are consistent with study results showing that
obesity is related to the lower bacterial diversity in mice (22) and
humans (26). Weight loss after bariatric surgery for the treatment of
morbid obesity increases bacterial diversity (33).

Obesity is known to have a relation with the changes in gut micro-
biota, yet no definite explanation can be made as to how micro-
biota affects obesity pathology and whether the changes in micro-
biota are the cause or the result of obesity. Although there is no
consensus on a specific gut microbiota pattern in obesity etiology,
it is known that the microbiota changes in the intestine play a
part in obesity and insulin resistance development. The contradic-
tory results in this area make it difficult to find the most suitable
bacteria as disease biomarkers. The most important mechanisms
that explain the impacts of microbiota on obesity are the provision
of additional energy acquire from digested foods and impacts on
inflammation (34).

Humans do not have an enzyme to ferment cellulose or other com-
plex carbohydrates. However, the gut microbiota has an ability to
ferment these molecules in the gastrointestinal tract. Released
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monosaccharides are either absorbed or metabolized into short-
chain fatty acids, and these substances are transferred to the liver
or transformed into triglycerides. These de novo synthesized lipids
are then stored in adiposities through a pathway involving fasting-
induced adipose factor (FIAF). The fasting-induced adipose factor is
a lipoprotein lipase (LPL) inhibitor (35). Suppressing FIAF in intestinal
epithelium leads to rise in LPL activity (24). Furthermore, absorption
of released monosaccharides increases hepatic lipogenesis via carbo-
hydrate-responsive element-binding protein (ChREBP) and sterol reg-
ulatory element-binding protein type-1 (SREBP-1) activation (24, 36).

Microbiota also plays an important part in spending the energy
acquired from the diet. It is seen that the microbiota in obese in-
dividuals inhibits fatty acid oxidation with certain mechanisms.
These mechanisms are as follows: (i) FIAF suppression induces
peroxisome proliferator-activated receptor gamma coactivator
1-alpha (PGC-1) and other genes in fatty acid oxidation and (ii)
a decline in adenosine monophosphate activated protein kinase
(AMPK) in muscle and kidney causes a decline in phosphorylation
of Acetyl-CoA carboxylase (ACC) and an increase in malonyl-CoA

generation leads to a decrease in Carnitine palmitoyltransferase
1 (CPT-1) inhibition and mitochondrial fatty acid oxidation (37).

Obesity is associated with chronic low inflammation. In the case
of obesity, adipocytes and infiltrated macrophages in adipose tis-
sue release inflammatory cytokines (38). This low-grade systemic
inflammation causes the translocation of bacterial LPSs from the
intestinal lumen into the circulation. Two- to three-fold increase in
plasma LPS (metabolic endotoxemia) (39) is found in the pathology
of many chronic diseases, such as obesity, insulin resistance, dia-
betes, and atherosclerosis. A high-fat diet may lead to metabolic
endotoxemia or make this situation worse. Intestinal permeability
may raise LPS translocation following changes in the composition
of intestinal microbes that regulate local inflammation in intesti-
nal wall or mucosal structure. Intestinal permeability is also relat-
ed to the limited number of Bifidobacterium in the intestine (40).

Bariatric surgery and gut microbiota
Obesity is a worldwide concern owing to the rapid rise in its preva-
lence and its association with certain diseases that affect the qual-



ity of life and survival (41). Treatments, such as diet and physical
activity, during the treatments of morbid obesity can be insuffi-
cientin the long-term (42) in terms of weight loss (43). Those whose
BMI is over 40 kg/m?or those whose BMI is over 35 kg/m? and who
also have comorbidities and patients who have tried to lose weight
with non-surgical procedures, yet failed can make a decision of
bariatric surgery in order to reach their weight goal. Bariatric sur-
gery is a method that ensures a great amount of weight loss (41).
Different surgical procedures can be named in two main catego-
ries: completely restrictive method (laparoscopic adjustable gastric
banding (LAGB) and sleeve gastrectomy) and both restrictive and
malabsorptive method (roux-en-Y gastric bypass (RYGB)) (44).

Roux-en-Y gastric bypass is a hybrid technic that includes both re-
strictive and malabsorptive mechanisms. The procedure aims to
create a small gastric pouch (15-20 mL) and to bypass duodenum
and proximal intestine. The gastric pouch is connected to jejunum
via a narrow roux-en-Y gastrojejunal anastomosis. In order to en-
sure the continuity of the intestine, generally 75-100 cm anasto-
mosis is performed on gastrojejunostomy between the biliopan-
creatic limb and alimentary limb. Sleeve gastrectomy is based on
the 2-8 cm resection of the main part of the stomach’s fundus and
corpus (45).

In addition to ensuring weight loss, bariatric surgery ameliorates
metabolic health. Thus, “metabolic surgery” has been considered
a more appropriate term recently (46). There are numerous results
showing that most gastrointestinal operations designed primarily
for weight loss heal or eliminate type 2 diabetes (47). Bariatric/
metabolic surgery has been found more efficient than traditional
medical treatments in terms of healing type 2 diabetes in many
randomized or non-randomized controlled study (48, 49). Within a
few days after the surgery, long before the weight loss, rapid recov-
eries in the levels of blood glucose show that other mechanisms
beyond weight loss cause these changes (50).

According to the relationship that is known between the micro-
biota and adiposity both in humans and mice (26), the microbial
community is a factor that ensures the success in surgery-based
weight loss. In order to determine the enteric microbes roles in
this procedure, researchers defined the intestinal microbiota in
humans who went through bariatric surgery and in mouse and rat
models subjected to the same procedure (51).

Patients with a history of bariatric surgery, the data related to gut
microbiota composition is limited. However, certain studies paved
the way for advanced researches on enteric microbes impact on
surgery-related weight loss. The first study that used molecular mi-
crobiology technics for the purpose of investigating the impact of
bariatric surgery on gut microbiota was performed by Zhang et al.
(52) in 2009. In this study, faecal samples were taken from three
normal weight individuals, three morbid obese individuals and
three individuals with bariatric surgery history, then the microbiota
was studied. An average of 40 kg weight loss was seen in the group
with bariatric surgery history. This study indicated that obesity and
gastric bypass affected the gut microbiota composition for certain.
When the microbiota compositions were summarized by taxonomic
classification, Gammaproteobacteria rose while Clostridia declined
in the group with bariatric surgery history. Additionally, Verrucomi-
crobia was found in great numbers in the group of obese and nor-
mal weight individuals while it was found rarely in the group with
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bariatric surgery history. Post-operative microbiota is richer than
Enterobacteriaceae, Fusobacteriaceae and Akkermansia. Besides, it
is seen that Armicutes is dominant in normal weight and obese
individuals and it declines after surgery. This study showed that
gut microbiota was distinctly different between the normal weight,
obese and post-operative groups. One of the most notable results
of this study is that Archea bacteria which use H, are only seen in
obese individuals, not in lean or post-operative group. Archea bac-
teria generate energy from indigested polisaccharides.

In another study, Firmicutes and Bacteroidetes were found in
smaller amount after surgery (53). As for the study performed
by Furet et al. (54), the gut microbiota of 13 normal weight and
30 obese individuals (7 of them have type 2 DM) in the 3 and
6" month both at the beginning and after the operation. In the
beginning (pre-operation), Bacteroides and Prevotella bacteria
were found distinctively less in obese individuals in comparision
with thin individuals. In addition, Faecaelibacterium prausnitzii
is lower in number in diabetic obese individuals when compared
to lean controls and to obese patients without diabetes. After bar-
iatric surgery, in all individuals, Bacteroides/Prevotella population
approximated the level in lean individuals in the 3rd month and it
was seen stable in the 6th month after surgery. It was also reported
in the results of the same study that post-operative Faecalibacteri-
um prausnitzii levels increased. Escherichia coli levels distinctively
rose in the post-operative 3 and 6" month when compared to
the samples and lean controls in the beginning. Since it is a mem-
ber of E.coli, Gammaproteobacteria class, this result is coherent
with the observations of Zhang et al. (52). As for Bifidobacterium
and Lactobacillus levels, they distinctively declined in the post-
operative 3 and 6" month in comparison with the beginning.
Faecalibacterium prausnitzii levels in diabetic obese individuals
increased in the post-operative 3rd and 6th month in comparison
with these individuals samples at the beginning. Faecalibacterium
prausnitzii is negatively correlated with serum concentrations of
inflammatory markers (e.g. hs-CRP and IL-6). This observation
bears out the idea that £ prausnitzii plays an anti-inflammatory
role in inflammatory intestinal diseases (55).

Despite the fact that 50% of the characteristics related to gut micro-
biota components and obesity depend on energy intake, certain
bacteria types, such as Faecalibacterium prausnitzii, are directly
related to certain diseases, such as low-grade inflammation, obe-
sity, and type 2 diabetes, regardless of energy intake. This situation
emphasizes that response to surgical intervention depends on pre-
operative characteristics and greatly varies among individuals (56).

Differences seen between the studies might be related to the
number of patients in the study, metabolic phenotype (the degree
of obesity an/or type 2 DM) and/or technology differences. Apart
from that, it is not precisely known whether bacteria modifications
are relevant to food intake and digestion or surgical procedure dif-
ferences. It is known that changes in certain bacteria groups are
highly affected from food intake, yet it needs to be explained if
energy restriction or surgery-based modifications play a specific
role in changes seen in gut microbiota after bariatric surgery based
weight loss (54).

Gut microbiota can transform into metabolic phenotypes. Liou et
al. (57) transferred gut microbiota from RYGB-operated mice into
normal mice. It was observed that this transfer resulted in weight
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loss and decrease in fat mass in receiving animals. This indicates
that changes in postoperative gut microbiota led to weight loss.
However, it was also shown that changes in gut microbial composi-
tion post RYGB had important impacts on metabolism. Decrease
in the Firmicutes/Bacteroidetes ratio and increase in Proteobac-
teria (52, 53) were also reported. These changes can be partially
explained by changes in diet (58). A complex relationship is also
observed between gut microbiota and bile acids. High levels of
free bile acid in the lower parts of the intestine create an environ-
ment that ensures the growth of Proteobacteria, which decrease in
secondary bile acids, thereby increasing levels of serum primary
bile acids (59). Taken together, these data indicate that changes in
intestinal anatomy, gut microbiota, and bile acid levels have cura-
tive effects on systemic metabolism through complex mechanisms
(60).

Discussion and Conclusion

An interaction is known to exist between gut microbiota and
obesity which occurs a result of certain genetic, environmental,
socioeconomic and dietary factors. In comparison with lean in-
dividuals, obese individuals have different intestinal microbiota.
Particularly, Firmicutes bacteria group/Bacteroidetes group rate is
higher in obese individuals. Although bariatric surgery, a method
to treat morbid obesity, is known to both promote weight loss
by affecting microbiota and have curative impacts on metabolic
health, comprehensive studies are still needed in this field.
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Kronik Serebrospinal Venoz Yetmezlik ve Multipl Skleroz
Chronic Cerebrospinal Venous Insufficiency and Multiple Sclerosis

Kadihan Yalcin Safak

Multipl Skleroz (MS), Merkezi Sinir Sistemi'nin(MSS) demiyelinizasyo-
nuna neden olan, patogenezi bilinmeyen kronik inflamatuar bir has-
tahgidir. MS hastaliginin nedeni tam olarak bilinmese de, genellikle
immiinolojik kokenli oldugu dustntlmektedir. Bununla birlikte, bazi
arastirmalarda ekstrakraniyal venoz tikanikligin ve kronik serebrospi-
nal venoz yetmezligin, MS patogenezinde ve/veya onunla iliskili klinik
belirtilerin birogunda rol oynayabilecegi 6ne sirilmustir. Arasirma-
cilar kronik serebrospinal venoz yetmezlik tedavisi icin; jugiiler ve azi-
gos ven anjiyoplastisini de iceren, 'liberasyon tedavisi' adini verdikleri
bir yontemi onermislerdir. Serebral venoz sistem bozukluklari, Dopp-
ler ultrasonografi ve manyetik rezonans (MR) venografi gibi invaziv
olmayan radyolojik yontemler ve kateter venografi ve intravenoz ult-
rasonografi (IVUSG) gibi dogrudan invaziv radyolojik yontemlerle tes-
his edilebilir. Bununla birlikte, MS hastalarinda kronik serebrospinal
venoz yetmezligin sikligini ve rolini arastiran ¢alismalarin sonucu
genellikle birbiri ile celismektedir.

Anahtar Kelimeler: Serebral venler, venoz yetmezlik, liberasyon te-
davisi, multipl skleroz

Multiple sclerosis (MS) is a chronic inflammatory disease of unknown pat-
hogenesis that causes demyelination of the central nervous system. Its
cause currently remains unclear, but the underlying etiology is generally
considered to be immunologically based. However, some investigations
have reported that extracranial venous obstruction and termed chronic
cerebrospinal venous insufficiency may have a role in the pathogenesis
of MS or in many of its associated clinical manifestations. According to
these hypotheses, investigators suggested a method named “liberation
therapy” for treating chronic cerebrospinal venous insufficiency including
that in jugular and azygos vein angioplasty. Cerebral venous system di-
sorders may be confirmed by non-invasive radiological methods, such
as Doppler ultrasonography and magnetic resonance venography, and
direct invasive radiological methods, such as catheter venography and
intravascular ultrasound. However, the results of the reports in the litera-
ture about the frequency and role of chronic cerebrospinal venous insuf-
ficiency in MS patients are very conflicting and contradictory.

Keywords: Cerebral veins, venous insufficiency, liberation therapy,
multiple sclerosis
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Giris

Multipl Skleroz (MS); merkezi sinir sisteminin (MSS) demiyelinizasyonuna neden olan, pato-
genezi bilinmeyen kronik inflamatuar bir hastaligidir (1). Multipl Skleroz hastaliginin nedeni
tam olarak bilinmese de, genellikle imminolojik kokenli oldugu distintilmektedir. Genetik ve
cevresel etkenlerin yanisira bulasic hastaliklarinda MS patogenezinde rol oynayabilecegi one
strilmustar. Literatiirde bazi arastirmalarda ekstrakraniyal venoz tikanikligin ve kronik serebro-
spinal venoz yetmezligin, MS patogenezinde ve/veya onunla iliskili klinik belirtilerin bir cogunda
rol oynayabilecegi 6ne surilmustir (2). Aslinda serebral venoz sistem ile MS hastaligl arasindaki
iliski literatiirde ilk olarak 1863 yilinda, bir patolog tarafindan tanimlanmistir.

S0z konusu arastirmaci beyinde demiyelinizan lezyonlarin merkezinde kalinlasmis duvarlari bu-
lunan, tikanmis venoz yapilarin varligini tespit etmistir (3). 1939 yilinda Tracy Jackson Putnam,
kiiciik vaskiler yapilarin tikanmasina bagli olarak serebral parankimde yerel bir enflamasyo-
nun gelisebilecegini ve bu durumun da demiyelinizan lezyonlarin olusumunu uyarabilecegini
bildirmistir (4). 1965 yilinda Torben Fog isimli arastirmaci, demiyelinizan lezyonlarin yayilma
merkezi olan, merkezi veya ana damarlar olarak adlandirilan damarlari tanimlamistir (5). Bin
dokuz yiiz seksen alti yilinda, Frans Alfons Schilling, MS hastaliginin patogenezinde muhtemel
bir etmen olan venoz reflii hipotezini dne siirmiistiir (6). 2006 yilinda italyan vaskiiler cerrah
Paolo Zamboni, serebrospinal bolgede venoz refliiye neden olan ve MS hastaginin etyopatogene-
zinde rol oynayabilecek internal juguler ven veya azigos damarda stenoz, obstriiksiyon ve/veya
bozulmus venoz kapak islevi gibi cok sayida ekstrakraniyal anomaliden bahsetmistir.

intrakranyal venoz yetmezlikten dolayr olusan intravenoz basing artisi kan-beyin bariyerinin
bozulmasina, demirin perivenoz alanlarda local birikimine ve MSSde enflamasyon ve demyelini-
zan lezyonlarin olusmasina neden olur. Arastirmacilar bu durumu kronik serebrospinal venéz
yetmezlik olarak adlandirmislardir (7). 2011 yilinda Zivadinov ve ark. (8) diger arastirmacilardan
farkh bir hipotez ortaya strmistir. S6z konusu arastirmacilar, kronik venoz yetmezligi MS
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hastaliginin nedeni olmaktan ziyade MS hastaliginin sonucu
olarak ortaya cikan bir klinik durum olarak belirtmislerdir. An-
cak, literatiirde MS hastalarinda kronik serebral venoz yetmezligin
sikhigini ve roltiint arastiran ¢alismalarin sonuclari, oldukga celiskili
ve karmasiktir. Saglikli kontrollerle yapilan karsilastirmalarda, MS
hastalari arasinda kronik serebrospinal venoz yetmezligin sikligi,
% 0'dan, %100'e kadar degisiklik gostermistir (9-11). Baracchini ve
ark. (12) sadece klinik izole sendromlu MS hastalarini incelemis
ve calismaya katilan olgularin %84’tinde normal doppler ultra-
sonografi sonuclari bildirmistir. Traboulsee ve ark. (13) kronik sere-
brospinal venoz yetmezlik prevalansinin MSli hastalarda (%44) ve
saglikli kontrollerde (%45) benzer oldugunu ortaya koymustur. Kro-
nik serebrospinal venoz yetmelik ve MS arasindaki iliskiyi arastiran
en kapsamli calisma Comi ve ark. (14) tarafindan yapilmistir.
Otuz bes merkezden 1874 denekle yapilan doppler ultrasonografi
calismasinin sonuclarina gore, kronik serebrospinal venoz yetme-
lik prevalansi hem MS hastalarinda hem de saglkl kontrollerde
cok dusuik oranlarda bulunmustur (MS hastalarinda %3 ve saglikli
kontrollerde %2).

Kronik serebrospinal venoz yetmezlik ve goriintiileme yontemleri
Serebral venoz sistem bozukluklari doppler ultrasonografi ve MR
venografi gibi invaziv olmayan radyolojik yontemler ve kateter
venografi ve IVUSG gibi dogrudan invaziv radyolojik yontemlerle
teshis edilebilir (15).

Doppler ultrasonografi

Paolo Zamboni ve ark. (16) kronik serebrospinal venoz yetmezlik
teshisini, transkranial ve ekstrakraniyal doppler ultrasonografi
yontemleri ile tanimlamislardir. Kronik serebrospinal venoz yet-
mezlik teshisi icin, Zomboni ve ark. (16) tani dlcttlerini karsilayan,
hem vendz kan akimini hem de anatomisini inceleyen, bes ultra-
son parametresinin degerlendirmesi gerekmektedir. Bu bes ultra-
son parametresi sirasiyla soyledir;

1) internal juguler venlerde veya vertebral venlerde, sirtiistii veya
oturur pozisyonda, Valsalva manevrasi olmadan alinan, 0.88 sani-
yeden fazla siren reflii akim,

2) Derin serebral venlerin en az birinde ters akim gorilmesi,

3) Yiiksek ¢oztinurltkli B-mod goriintiilemede tespit edilen inter-
nal juguler ven darligi,

4) internal juguler venlerde ve/veya vertebral venlerde doppler ul-
trasonografi ile akim saptanmamasi ve,

5) Ana serebral venoz ¢ikis yolunda tersinir postiral kontrol (inter-
nal jugtler venler).

Kronik serebrospinal venoz yetmezlik tanisi; bir hastada, bes tani
parametresinden en az ikisi varsa konulabilir. Kendi hipotezlerine
dayanarak Zamboni ve ark. (16) kronik serebrospinal venoz yetme-
zlik tedavisi icin jugtiler ve azigos ven anjiyoplastisini de iceren, ‘lib-
erasyon tedavisi’ adini verdikleri bir yontemi 6nermislerdir. Kronik
serebrospinal venoz yetmezlik ile MS hastaligi arasindaki iliski Al-
Omari ve Rousan (17) ve Zaniewski ve ark.’nin (18) son yillarda MS
hastalarina liberasyon tedavisini onermeleri ile yeniden giindeme
gelmistir. Makalenin basinda da belirttigimiz gibi, MS hastalarinda
kronik serebrospinal ven6z yetmezligin sikligini ve roltint arastiran
calismalarin sonucu genellikle birbiri ile celismektedir. Zamboni
ve ark. (16) kriterlerini ya da diger kriterleri (farkli modifiye edilmis
ultrasonografik parametreler) kullanarak MS hastalarindaki kronik
serebrospinal venoz yetmezlik prevalansini arastiran calismalarin
sonucu oldukca karmasik ve celiskilidir. % 100 (17) iliski saptay-
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an arastirmacilar oldugu gibi %90 (18), %70-%80 (19), %40-%60
(12), %10-%30 (20), %5 (21), ve hatta %0 (9, 10) iliski saptadigini
belirten arastirmacilarda mevcuttrur. Bunun yanisira MSIi ol-
gularla saglikli kontrol gruplarini karsilastiran bir dizi calisma,
her iki grupta da kronik serebrospinal venoz yetmezligin ayni
prevalansta oldugunu ortaya koymustur (14, 22-24). Ote yan-
dan, makalenin basinda da belirttig§imiz gibi literatiirdeki bazi
calismalarda MS hastalarindaki kronik serebrospinal venoz yetme-
zlik prevalansi anlamh derecede daha yiiksek bulunmustur (17-
19). Calismalarin az sayida birey icermesi, farkli hasta yaslari ve MS
hastaliginin klinik 6zelliklerinin de elde edilen bu farkli sonuclar-
dan kismen sorumlu olabilecegini dustinmekteyiz. Calisma
sonugclari arasindaki buytk farklihlar, diger faktorlerin de 6nemli
oldugunu gostermektedir. Farkh arastirmacilar tarafindan, farkh
cahismalarda, farkh ultrason yontemlerinin kullaniimis olmasi da
literatirdeki calismalarin sonuglarinin birbirinden farkli olmasini
aciklayabilir. Arastirmacilar, internal jugtiler veni farkli seviyelerde
degerlendirmislerdir, normal ve anormal venlerde farkli tanimlar
kullanmislardir, farkli ultrasonografik aletler kullanmislardir ve
arastirmacilarin internal juguler ven sonografi ¢alismalarinda ¢ok
farkli deneyimleri bulunmaktadir.

Elde edilen farkli sonuglari goz ontine aldigimizda; radyologlarin,
kronik serebrospinal ventz yetmezligi teshis etmek icin ortak bir
ultrasonografi yontemini kabul etmelerinin gerekliligi asikardir. Ul-
trasonografi; bir cesitoperatore bagimli bir goriintiileme yontemi-
dir ve derin serebral venlerde olusan refliiniin, ultrason parame-
treleri arasinda tanimlanabilmesi teknik agidan en zor olanidir.
Kronik serebrospinal venoz yetmezligin teshisinde kullanilan intra
ve interobserver varyasyonlarin da ayrica degerlendirilmesi gerek-
mektedir (25). Literatiirde elde edilen sonuglarin birbiri ile celiskili
sonugclar elde etmesine dayanarak MS hastalarinda kronikserebro-
spinal venoz yetmezligin teshisinde ortak sonografik yontemlerin
kullanildig, genis dlcekli doppler ¢alismalarina ihtiya¢ oldugunu
distinmekteyiz.

Manyetik Rezonans Venografi

Manyetik Rezonans Venografi (MRV), genellikle objektif ve op-
eratore bagimli olmayan bir tani yontemi olarak kabul edilir.
internal jugiler ven ile ilgili MRV calismalari, bu venlerin morfolo-
jisine bakarak, fonksiyonel MR akisinin degerlendirilmesi ve hem
morfolojiyi hem de akimi degerlendiren MR teknikleri agisindan
lic ana grupta kategorize edilebilir (8, 26-30).

Faz-kontrast MR teknikleri; ekstra ve intrakranial damarlarin
akim yoninin, hizinin ve hacminin, non invaziv ve dogru
degerlendirmesini mumkiin kilar. Kontrast destekli MR anjiyografi
kullanimi ile de ven6z anatomi ve patoloji tanimlanabilir. Yakin
zamanda Sundstrom P. ve arkadaslari tarafindan kontrast destekli
MR anjiyografisi ile 3 T MR kombine edilerek, 21 MS hastasi ve 20
saghkh gonillu karsilastiriimis ve kronik serebrospinal venoz yet-
mezlik hipotezi arastirilmistir (27). Ancak, MS hastalari ile saglikh
gondlliler arasinda, internal jugiler ven cikis akimi ile ilgili
farkhihklar saptanmamistir, ¢ciinkii sadece 3 MS hastasinda jugiler
ven stenozlari tespit edilmistir.

Wattjes MP ve ark. (31) tanimlanmis MS hastaligi bulunan 20 hasta
ile yas ve cinsiyet benzerligi bulunan 20 saghkl gonallu olguyu
incelemistir. Hem 3D faz-kontrast hem de dinamik 3D kontrast
destekli MRV kullanilarak, tim viicut 3T MR sistemi ile internal
serebral venlerin ve serebral sintsiin akim 6l¢tim yapilmistir. On
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MS hastasinda ve 12 kontrolde de tamamen normal venéz ana-
tomi gozlemlenmistir. On MS hastasinda ve 8 saglikli kontrolde
venoz sistemde anomaliler (venoz stenoz/okliizyon) saptanmistir.
Alti MS hastasinda ve 5 saglikli kontrolde anormal venoz sistem
ile birlikte iliskili alternatif venoz drenaj gortlmusttr. Akim 6l¢im
sonuclarina gore herhangi bir MS hastasinda veya kontrolde venoz
ters akim gozlemlenmemistir. Bunun yaninda giiniimuzdeki MR
goruntilemesi, jugiler ven patolojisini gostermek icin cok da
iyi bir radyolojik yontem degildir (kateter venografi calismalari,
bunun en yaygin kronik serebrospinal venoz yetmezlik anom-
alisi oldugunu soyler) (32). Ornegin, kalp dongiisii ve solunum
hareketlerine bagl olarak venoz akimin pulsalitesi, MR verilerini
yorumlarken goz 6niine alinmalidir (33).

Kateter venografi ve intravenoz ultrasonografi

Gunimuzde kateter venografisi tim diinyada, kronik serebrospinal
venoz yetmezlik dahil, vaskiiler anomalilerin degerlendirilmesinde
“altin standart” olarak kabul edilmektedir (34-36). Ancak, liter-
attirde saglikli kontrollerin ve norolojik hastaligi olan olgularin
internal jugiler venine yonelik kateter venografi yapan cok
az sayida calisma bulunmaktadir (13, 36). Kateter venografisi
kullanilarak yapilan ¢ok az sayidaki ¢alismada, MSIi hastalarin
%95 - %100’inde patolojik venoz akim gorulmustir (17, 37, 38).
Veroux P ve ark. (38) MSi hastalarda internal jugiler ven igerisin-
den anormal gecikmis akimda yiiksek prevalans bulmustur.
Buna karsin Traboulsee AL ve ark. (13) kronik serebrospinal venoz
yetmezligin hem MSIi hastalarda, hem de saglikli insanlarda na-
diren olustugunu savunmaktadir. % 50" den fazla ekstrakraniyal
venoz daralma MSIi hastalarda, MS hastaligindan etkilenmemis
kardeslerde ve saglikli kontrollerde, sik goriilen bir bulgudur.
Mevcut onemli sorunlardan biri de, bu islemin givenilirligini
teyit etmek amaciyla yapilabilecek ¢alismalarin kisithhgidir (13).
invaziv bir yontem olmasi, kontrast madde kullanimi gerekliligi ve
radyasyon maruziyeti, klinik ortamda rutin bir tarama araci olarak
kullanimini sinirflamaktadir. Ayni zamanda operatére bagimli bir
yontemdir. Rutin olarak sadece anterior posterior projeksiyon
goruntileri elde edilebilir ve darlik degerlendirmesi, kontrast en-
jeksiyonunun dogru yere yapilmasina ve darlik oranina baghdir
(39). intravenoz ultrasonografi (IVUSG), kateter venografi yon-
teminin bir yardimasi olarak ¢ok faydah bulunmaktadir. Katater
venografi ve IVUSG kombinasyonu; venéz anatominin, endoliimi-
nal yapilarin ve akimin kapsamli olarak degerlendirilebilmesini
saglamaktadir (35, 40). Ancak, genel olarak hem ven6z damarlarin
goruntulenmesi amaci ile kullanimi, hem de kronik serebrospinal
venoz yetmezligin gostergeleri olan, venoz anomaliler ve gelisimsel
varyantlarin arastiriimasi amaci ile kullanimui ile ilgili olarak sinirli
sayida literatiir calismasi bulunmaktadir (41-43). Scalise ve ark.
(42) tarafindan 45 MS hastasi ile yapilan giincel bir calismada,
intraluminal anomalilerin tespitinde IVUSG'nin, kateter venografi-
sine gore bariz bir sekilde daha ustiin oldugu gorilmustiir. Baska
bir calismada Lugli ve ark. (41) retrospektif olarak, >2 pozitif DS VH
kriterlerine sahip, ardisik 167 MS hastasini incelemistir. Olgularin
% 37'sinde preoperatif DS degerlendirmeleri ve kateter venografi
bulgulari arasinda bir korelasyon bulunmamistir.

Endovaskuler tedavi ve MS

Endovaskiiler tedavi, MS hastalarindaki kronik serebrospinal venoz
yetmezlikte venoz cikisin iyilestirilmesi icin olasi bir yotem olarak
one surilmistir (43, 44). Endovaskiiler tedavi uygulanan hastalar-
da yillik niiks etme oraninin azalmasi, endovaskiiler tedavinin iki
farkli yararh etkisi oldugu anlamina gelmektedir. Ayrica, bu durum

tekrarlayan akut fokal inflamasyon ve MSSnin ilerleyici dejenera-
syonu arasindaki biyolojik diizeyde bir ayrisma gosteren literatir
bulgularrile de uyumludur. Kronik serebrospinal ven6z yetmezligin
endovaskiler tedavisi sonrasi niiks oraninin belirgin disisinden
sorumlu olan mekanizma, heniiz agikliga kavusmamistir. Ancak,
kronik serebrospinal venoz yetmezlik ile baglantili serebral ve
vertebral venlerdeki anormal venoz geri akisin, ozellikle serebro-
vaskiiler endoteldeki interseliiler adhezyon molekdili-1 gibi adhe-
zyon molekiillerinde ekspresyonu arttirdigi 6ne surialmustir (45).
Baska bir arastirmaci olan Kostecki | ve ark. (46) prospektif olarak
kronik serebrospinal venoz yetmezliligi olan MSIi hastalarda, en-
dovaskuler tedavinin orta donem sonuclarini degerlendirmistir.
So6z konusu arastirmacilar, MS ve eslik eden kronik serebrospinal
venoz yetmezligi bulunan hastalarda endovaskiiler tedavinin,
hastanin norolojik durumu tzerine olumlu bir etkisi olmadigini
ortaya koymuslardir. Ancak, hastalarin orta donem takibinde,
olgularin bazi yasam parametrelerinde iyilesme gozlemlediklerini
belirtmislerdir. Al Roughani ve ark. (47) niiks olasihgl bulunan MS
hastalarinda perkiitan transliiminal anjiyoplastinin, herhangi bir
norolojik iyilesme ile baglantili olmadigini soylemislerdir. Bununla
birlikte, hastaligi degistiren terapilerden bagimsiz olarak, hastalik
aktivitesinde artis gozlemlemislerdir. Sonug olarak, arastirmacilar,
kronik serebrospinal venoz yetmezlik ve MS arasindaki iliskiyi be-
lirlemek icin daha fazla kanita ihtiyac oldugunu belirttiler.

Sonug

Multipl Skleroz hastalarinda kronik serebrospinal venoz yetmezligin
sikhgini ve roliinti belirlemek amaciyla yapilan arastirmalarin so-
nucu oldukca karmasik ve celiskilidir. Bu celiskili sonuclara gore,
kronik serebrospinal ventz yetmezlik ve MS arasinda bir iliski
oldugu kabul edilse bile, kronik serebrospinal venoz yetmezlik
MS hastaliginin nedenimidir yoksa MS|i hastalarda artan siklikda
gorilen anatomik bir varyasyon mudur, glinimizde hala tam
olarak belirlenememistir. Bu konudaki bir baska soru ise; MS
hastalarinda, kronik venoz yetmezlik liberasyon tedavisi adi verli-
len girisimsel yontemle tedavi edilmeli midir yoksa edilmemeli mi-
dir? Kronik serebrospinal venoz yetmezlik MS hastaliginin neden-
imidir yoksa MS'li hastalarda artan siklikda gériilen anatomik bir
varyasyon mudur, sorusunun cevabi netlik kazanmadan bu soruyu
net bir sekilde cevaplayabilmemiz mimkiin gorilmemektedir.
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Serebral Palsili Hastalarin Demografik ve Klinik Ozellikleri
Demographic and Clinical Characteristics of Patients with Cerebral Palsy

Hamza Sucuoglu'23

Amag: Fizik Tedavi ve Rehabilitasyon merkezine basvuran serebral
palsili (SP) hastalarin demografik ve klinik 6zelliklerinin tanimlanma-
si ve hekimler ile terapistlerin bu konudaki farkindaliklarinin artiril-
masl amaciyla yapiimistir.

Yontemler: Merkezimize Temmuz 2015-Agustos 2017 tarihleri ara-
sinda tedavi icin basvuran 224 olgunun verileri retrospektif olarak
incelendi. Bu veriler; hastalarin yas, cinsiyet, SP tipi, ek bozukluklari,
aldiklari tedaviler gibi klinik ve demografik ozellikleriydi.

Bulgular: Toplam 204 hasta ile calisma analiz edildi. Olgularin 86'si
kadin, 118'i erkekti. Yas ve tani yasi ortalamasi sirasiyla; 10,35 yil,
14,5 ay idi. SP tiplerine gore dagilimi ise; spastik 167 (%81,8), diplejik
50 (%24,5), tetraplejik 93 (%45,6), hemiplejik 24 (%11,8) ve mikst 14
(%6,9) hastaydi. Olgularin fonksiyonel diizeyleri, kaba motor fonksiyo-
nel siniflama sistemine gore evre 4 %26 ve manuel yetenek siniflan-
dirma sistemine gore evre 1 %27,5 ile ilk siradaydi. Etyolojik risk fak-
torlerinden prematiir dogum %41,1 ile en sik neden olup, asfiksi-zor
dogum %25,4 ile ikinci siradaydi. SP'lilerde goriilen ek problemlerde
ise konusma bozuklugu %57,8, mental gerilik %44,6, epilepsi %32,3
ile en sik gortlenlerdi. Hastalarin %78,9'u daha once fizyoterapi al-
mis, %43,1i ortez kullanmis ve %30,9'u kas iskelet sistemi operasyonu
gecirmisti. Kullanilan ortezlerin ise %27,8'i ayak, ayak bilek orteziydi.

Sonug: Serebral palsi etyolojisinde en fazla yer alan perinatal neden-
lerin azaltilmasina doniik olarak, yenidogan bakim merkezlerinin
iyilestirilerek yayginlastiriimasi, riskli bebeklerin yakin takibi, tani ve
tedavinin erken yapilmasi gibi onlemler alinmalidir. SP hastalarinin
cogunlugunu spastik diplejik ve tetraplejik tip olusturmakta ve bu
hastalarda konusma bozuklugu, zihinsel gerilik ve epilepsi gibi ek
problemler daha fazla gortilmektedir. Bu da SP tedavisinin multidi-
sipliner bir yaklasimla stirdiriilmesini gerekli kilmaktadir.

Anahtar Kelimeler: Serebral palsi, klinik, demografik, kaba motor
fonksiyon siniflandirma sistemi, manuel yetenek siniflandirma siste-
mi, spastik, rehabilitasyon

Giris

ORCID 1D of the author: H.S. 0000-0002-8539-

Introduction: The purpose of this study was to identify the demographic
and dlinical characteristics of patients with cerebral palsy (SP) who applied
to the Physical Therapy and Rehabilitation Center and to increase the awa-
reness of physicians and therapists on this subject.

Methods: The data of 224 patients who applied for treatment between July
2015 and August 2017 were retrospectively reviewed. This data included cli-
nical and demographic characteristics, such as age, sex, SP type, additional
disorders, and treatments.

Results: A total of 204 patients were analyzed. Eighty-six of the patients
were women and 118 were men. Average of age and age of diagnosis were
10, 35 years, 14.5 months. Distribution according to SP types was as follows:
spastic 167 (81.8%), diplegic 50 (24.5%), tetraplegic 93 (45.6%), hemiplegic
24 (11.8%), and mixed 14 (6.9%) patients. The functional levels of the pati-
ents were first rank with 26% grade 4 according to the Gross Motor Function
(lassification System (GMFCS) and 27.5% grade 1 according to the Manual
Ability Classification System (MACS). Of the etiologic risk factors, premature
birth was the most common with 41.1% and asphyxia was the second with
25.4%. In the additional problems observed in SP, speech disorder was the
most common with 57.8%, followed by mental retardation 44.6% and epi-
lepsy 32.3%. Overall, 78.9% of the patients had previously received physiot-
herapy, 43.1% had used orthotics, and 30.9% had undergone musculoske-
letal surgery. In total, 27.8% of the orthoses used were foot, ankle orthosis.

Conclusion: Precautions should be taken to reduce the perinatal causes,
which are the most common in SP etiology, such as improvement and
dissemination of neonatal care centers, close follow-up of risky babies,
and early diagnosis and treatment. The majority of SP patients constitu-
te spastic diplegic and tetraplegic types, and additional problems, such as
speech impairment, mental retardation, and epilepsy are more common.
This necessitates the continuation of SP treatment with a multidisciplinary
approach.

Keywords: Cerebral palsy, clinic, demographic, gross motor function classi-
fication system, manual ability classification system, spastic, rehabilitation
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Serebral Palsi (SP), gelismekte olan beyin dokusunda progresif olmayan kalici hasar nedeniyle
ortaya ¢ikan bir grup hareket ve postir bozuklugudur (1). SP; etyolojisindeki risk faktorlerinin
dogum sirasinda, oncesinde ve sonrasindaki 2 yila kadar olan donemde meydana gelmesine bag-
Il olarak serebral kortekste kalici hasarla ortaya citkmaktadir (2). SP prevalansi toplumlara gore
degismekle birlikte, her 1000 canh dogumda 1-5 olarak bildirilmektedir (3). Tani; hikaye, fizik
muayene ve destekleyici laboratuvar testleri ile konulmaktadir. SP gelisime neden olan etyolojik
risk faktorleri; prematirite, anoksi, zor dogum ve distik dogum agirligi basta olmak (izere cok
cesitlilik arz edebilir (2). Son yillarda gelismekte olan ulkelerdeki yenidogan bakimindaki gelis-
meler; SP’de dogum oncesi nedenlerin (intrauterin kanama, toksinler, enfeksiyonlar gibi) agirlk
kazanmasina; gelismekte olan ulkelerde ise, neonatal bakimin yetersiz olmasina bagli olarak, do-
gum komplikasyonlari (zor dogum, anoksi gibi) ve yenidogan sorunlarinin (prematiirite ve dusik
dogum agirhigi gibi) daha fazla gortilmesine yol acmistir (4, 5). Aslinda SP, bir arada goriilen birgok
bozukluk ve semptomlar bitiinudir. Hareket ve postiir bozukluklarina ilaveten; epilepsi, mental
gerilik, konusma ve isitme bozuklugu, iskelet deformiteleri, yutma ve beslenme bozukluklari, agiz
ve dis sorunlari gibi bircok problem SP'de goriilebilmektedir (6-8).
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Serebral palsi tedavisinde ise bircok bransin birlikte, koordineli
ve multidispliner bir yaklasimla calismasi gerekmektedir (9, 10).
Ayrica hasta ile birlikte ailenin de tedaviye dahil edilmesi daha
basarili sonuclar vermektedir (7). Siklikla tedavide, fiziksel tip ve
rehabilitasyon (FTR), ortopedi, cocuk ndérolojisi, fizyoterapi ve is
ugras terapisi gibi meslek mensuplari aktif rol oynamaktadir. Tim
bu nedenlerle SP hastalarinin klinigini, demografik ozelliklerini,
etyolojik risk faktorlerini, fonksiyonel seviyelerini ve tedavi yak-
lasimlarini; SP ile ilgili hekimlerin ve terapistlerin ¢ok iyi bilmesi
gerekmektedir.

Biz de calismamizi bu amaca yonelik olarak, FTR merkezinde teda-
visini stirdtirdigiimiiz SP hastalarinin klinik ve demografik ozellik-
lerini saptamak icin gerceklestirdik.

Yontemler

Fizik tedavi ve rehabilitasyon merkezine Temmuz 2015-Agustos
2017 tarihleri arasinda bagvuran 224 hastanin verileri retrospek-
tif olarak incelendi. Hasta dosyalari ve kayitlarindan elde edilen;
cinsiyet, yas, sikayet, hikaye, muayene ve etyolojik risk faktorleri
bilgilerini iceren anamnezi ve 6z gecmisi; aldigi medikal, ortope-
dik ve diger tedavi bilgileri; kullandigi ortez veya cihazlari; varsa ek
komplikasyonlar ve problemlerine dair bilgileri (konusma bozuk-
lugu, epilepsi, isitme bozuklugu, mental gerilik vd.); SP tipi (spas-
tik diplejik, hemiplejik, tetraplejik, diskinetik, ataksik, hipotonik,
mikst) calisma protokolt formuna kaydedildi. Ayrica ailenin ve
annenin 6zgecmis bilgileri, dogumun sekli, siresi, kaginci dogum
oldugu bilgileri de kaydedildi. 38 haftadan 6nce doganlar prema-
tiire, 38-42 hafta arasinda doganlar term (miadinda), 42 haftadan
sonra doganlar postmatiire olarak siniflandirildi. Perinatal donem
dogum ve dogumdan sonraki bir hafta, postnatal donem ise do-
gumdan sonraki ilk bir ay olarak kabul edildi.

Tablo 1. SP’li hastalarin demografik ozellikleri

Erkek Kadin Total
Hasta sayisi (n,%) 118 (57,8) 86 (42,2) 204
Yas (y1l) (ort+SS) 9,96+7,93 10,91+8,85 10,3518,32
(min-max) (1-40) (1-41) (1-41)
Tani yasi (ay) (ort£SS) 14,1121 14,8+13,1 14,5+12,6

SP: Serebral palsi; n: hasta sayisi; %: yiizdelik oran; min: minimum; max:
maximum; ort: ortalama; SS: standart sapma

Tablo 2. SP’li hastalarin tipleri

Serebral Palsi tipleri Hasta sayisi (n) Yiizde (%)
Spastik 167 81,8

* Diplejik 50 24,5

* Tetraplejik 93 45,6

* Hemiplejik 24 11,8
Diskinetik 6 29
Ataksik 8 39
Hipotonik 9 4.4
Mikst 14 6,9
Total 204 100,0

SP: Serebral palsi; n: hasta sayisi; %: yiizdelik oran

Hastalarin fonksiyonel yeterlilikleri, alt ekstremite, ayakta durma
ve ylirime icin, kaba motor fonksiyon siniflandirma sistemine
(KMFSS) (11) gore; Ust ekstremite ve el icin ise, manuel yetenek si-
niflandirma sistemine (manual ability classification system) (MACS)
(12) gore yapilarak kaydedilmis veriler calisma formuna eklendi.

Kaba motor fonksiyon siniflandirma sistemine evrelemesi yasa gore
gruplandirilmis degerlendirme o6lcegi kullanilarak yapildi. Genel
olarak KMFSS evrelemesi su sekildeydi: Evre 1: Bagimsiz yiirir, ileri
kaba motor becerilerde kisitlilik var. Evre 2: Yardimci ara¢ olmadan
yirir, fakat toplum icinde ytrtimesi kisithdir. Evre 3: Yardima ci-
hazla yur ve toplum icinde yiiriiken daha kisithdir. Evre 4: Kisithlik
nedeniyle evde veya toplum icinde tekerlekli sandalye kullanir veya
tasinir. Evre 5: Belirgin kisitlilik nedeniyle yardimci cihaz kullansa
da mobilizasyon cok sinirlidir. Kucakta veya sandalye ile tasinir.

Manuel yetenek siniflandirma sistemi evrelemesi ise su sekildeydi:
Evre 1: Nesneleri kolayhkla ve basariyla tutup kullanabiliyor. Evre
2: Cogu nesneyi tutup kullanabiliyor fakat basarma hizi ve/veya
kalitesinde biraz azalma var. Evre 3: Nesneleri zorlukla tutup kulla-
nabiliyor; faaliyetleri hazirlamasi ve/veya degistirmesinde yardima
ihtiyaclari vardir. Evre 4: Uyarlanmis durumlarda sinirli sayida ko-
layhkla kullanilan nesneyi tutup kullanabiliyor. Evre 5: Nesneleri
tutup kullanamiyor ve basit faaliyetleri bile gerceklestirmek icin
ileri derecede kisith beceriye sahip.

istatistiksel Analiz

Verileri eksik olan 20 olgu calisma disi birakildiktan sonra kalan
204 hasta ile calisma tamamland. Statistical Package for Social Sci-
ences 20.00 (IBM SPSS Corp.; Armonk, NY, USA) programi kullanila-
rak, hastalarin tanimlayici istatistiksel analizleri ile KMFSS ve MACS
evrelerinin SP tiplerine gore dagilim analizleri yapildi.

Hasta onami, on sekiz yas tstl olanlarin kendilerinden, 18 yas alti
olanlarin ise ebeveynlerinden alindi.

Etik komite onay! istanbul Universitesi Cerrahpasa Tip Fakiil-
tesi Etik Kurulu tarafindan alindi (No: 83045809/604.01, tarih:
04.09.2015).

Bulgular

Calismayr tamamlayan 204 olgunun 86’si kadin (%42,2), 118'i er-
kekti (%57,8). Olgularin yas ortalamasi 10,35%8,32 yil, tani yasi
ortalamasi 14,5£12,6 ay idi (Tablo 1). Cogunlugunu tetraplejik
spastik tip (hasta sayisi, %) (93, %45,6) SP olgularinin olusturdu-
gu hastalarin SP tiplerine gore dagilimi Tablo 2’de gortilmektedir.
KMFSSye gore olgularin 29'u evre 1 (%14,2), 27'si evre 2 (%13,2),
54'0 evre 3 (%26,5), 53’ evre 4 (%26),41'i evre 5 (%20,1) idi. MACSa
gore ise hastalarin 56’si evre 1 (%27,5), 52'si evre 2 (%25,5), 43’U
evre 3 (%21,1), 23’t evre 4 (%11,3), 30’'u evre 5 (%14,7) idi (Tablo 3).
SP'li hastalarin tiplerine gore KMFSS ve MACS evrelemesi dagilimla-
r Grafik 1 ve 2’'de gortilmektedir.

Etiyolojik risk faktorlerine ait sonuclarin dagihimi ise grafik 3’de go-
rilmekte olup; en sik olan prematir dogum %41,1 (n=84), asfiksi-
zor dogum %25,4 (n=52), idiopatik %14,2 (n=29) ve akraba evliligi
%13,7 (n=28) olarak bulundu.

Hastalarin ek problemleri incelendiginde en sik konusma bozuk-
lugu %57,8 (n=118), zihinsel ve davranissal gerilik %44,6 (n=91),
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epilepsi %32,3 (n=66) olarak saptandi. Olgularin ek hastalik veya
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Sekil 6. SP'li hastalarin kullanmakta oldugu ortezler ve cihazlar
N: Hasta sayisi, %: yiizdelik oran
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daha fazlaydi. SP'li hastalarin iskelet deformitelerine baktigimizda
ise; alt ekstremite deformiteleri %19,6 (n=40) olup, bunlarin ba-
sinda da ayak deformiteleri ve kalga ¢ikigi gelmekteydi. Omurga
deformiteleri ise %7,8 (n=16) olup, skolyoz ve kifoz en sik goriilen-
leriydi (Grafik 4).

Olgularimizin bagvurusu esnasinda almakta olduklar tedavilere ba-
kildiginda ise; fizyoterapi uygulamalari %78,9 (n=161) ile ilk sirada
olup, ortez kullanimi %43,1 (n=88), cerrahi islemler (SP komplikas-
yonlari i¢in yapilan kas iskelet sistemi operasyonlari) %30,9 (n=63),
botulinium toxin enjeksiyonu %21,1 (n=43), anti-epileptik ila¢ kulla-
nimi %22,5 (n=46), anti-spasmotik ila¢ kullanimi %8,8 (n=18), tedavi
almayanlar ise %2,9 (n=6) olarak bulundu (Grafik 5).

Hastalarimizin 107’sinde ortez veya yardimci cihaz kullanimi yok-
tu. Kullanan hastalarin %27,8'inde (n=57) ayak- ayak bilegi ortezi
(AFO) ilk sirada gelmekte olup, ortez ve yardimci cihaz kullanimina
iliskin hasta dagilhmi grafik 6'da gortilmektedir.

Tartisma

Serebral palsi, tim diinyada ¢ocukluk cagr noromuskiler hasta-
liklarinin bilinen en yaygin ve kalici ozirliluge yol acani olarak,
onemli bir mortalite ve morbidite nedenidir (8). Bu nedenle SP
hastalarina erken tani konularak, erken tedavi ve rehabilitasyona
baslanmasinin ¢ok biyik 6neme sahip oldugu bilinmektedir (13).
Bu acidan literatiirde bildirilen SP hastalarin yaklasik yarisinin ilk
6 ay ve 1 yillik surelerde tani aldiklari, diger yarisinin ise daha ge¢
tani aldiklar gortlmektedir (14-16). Calismamizda da ilk 12 ayhk
donemde tani alan hastalarimiz olmasina ragmen ortalama tani
yasi 14 ay olarak bulunmustur. Taninin ge¢ konulmasi, ilk 4 ayda
tedaviye baslanmasinin sagladigi noral plastisite ve myelinizasyon
gelisim strecindeki faydalarin kagmasina neden olmaktadir (17).

Serebral palside amaclarin basinda hastaligin sikhgini azaltmak
geldigi icin, etyolojik risk faktorlerinin tanimlanmasi, bilinmesi ve
bu yonde onlem alinmasi ¢cok biylk 6nem tasimaktadir. SP’nin
etyolojik risk faktorleri cok gesitlilik gostermektedir. Ozellikle gelis-
mekte olan bizim gibi tlkelerde, prematrite, distik dogum agirli-
g1, anoksi, asfiksi ve zor dogum gibi prenatal ve perinatal nedenler
onemli yer tutmaktadir (18-20). Ulkemizde yapilan ¢alismalarda,
SP risk faktorleri olarak; dustik dogum agirligi (%35-45), prematir
dogum (%25-40) ve asfiksi-anoksi (%30-45) ilk siralarda gelmekte-
dir (3, 6, 8, 21, 22). Dogan ve ark. (22) SP'de etyolojik risk faktori
olarak %40,8 ile prematiiriteyi ve %34,7 ile zor dogum ve asfiksiyi
en sik faktorler olarak bulmuslardir. Demir ve ark. (3) ise %39,2 ile
asfiksiyi ilk sirada ve %25,5 ile prematiiriteyi ikinci siklikta tespit
etmislerdir. Bizim hastalarimizda ise prematir dogum (%41) ve
asfiksi- zor dogum (%25,4) ilk sirada gelen risk faktorleri olup, du-
stk dogum agirligi prematiir dogum bashgi icinde degerlendirildi.
Yogun bakim sartlarinin iyilesmesiyle birlikte preterm bebeklerin
yasatilabilmesi sonucu SP prevalansindaki artis, beyin dokusunun
perfiizyonunun yetersizligi ve sitokin artisina baglanmistir (23). SP
etyolojisi multifaktoryel olabilmekle hirlikte, onemli bir cogunluk
ise nedeni tam olarak bilinmediginden idiopatik kalabilmektedir.
Aydin ve ark. (24) %21,3, Eriman ve ark. (8) ise %14,9 oraninda idi-
opatik SP hastasi bildirmislerdir. Bizim arastirmamizda ise bu oran
%14,2 olarak bulundu.

Serebral palsi etyolojisinde akraba evliliklerinin de 6nemi buyuk-
tiir. Ozellikle akraba evliliginin sik goriildigi toplumlarda SP pre-

valansi daha yiiksektir (24, 25). Ulkemizde de akraba evliligi fazla
gorilmekle birlikte, SP etyolojisinde akraba evliliklerinin oranlari
yapilan calismalarda %20-35 arahiginda bildirilmistir (8, 21, 24,
26). Bizim calismamizda ise bu oran %13,7 olarak tespit edildi. Bu
acidan SP prevalansinin azalmasinda, toplumun bilin¢lendirilerek
akraba evliliklerinden kaciniimasi etkili olacaktir (23). Calisma-
mizda da gortilecegi lzere, llkemizde prenatal ve perinatal risk
faktorleri SP etyolojisinde en dénemli nedenler olarak ilk sirada
gelmektedir. Bu da dogumun takibi, sekli, yeri (hastane) ve zama-
ni (term) gibi perinatal sirecte alinacak onlemlerle SP sikhginin
azaltilabilecegini gostermektedir.

Serebral palsi tipleri arasinda en sik spastik tip goriilmekte, bunla-
rin da cogunlugunu spastik diplejik tip olusturmaktadir (6, 27-29).
Kakooza ve ark. (30) bilateral spastik tipi %45, Abas ve ark. (31) ise
spastik tipi % 72.5 olarak bildirmislerdir. Ulkemizdeki arastirma-
larda spastik tip yaklasik % 75-90 oranlarinda gorilmektedir (4,
8,9, 22). Diplejik alt grubu ise Eriman ve ark. (8) %46, Ones ve ark
(6) %34 olarak bildirmislerdir. Diplejik SP premattirelerde daha sik
gorilmekte (32) ve dort ekstremitede de etkilenme olmasina rag-
men alt ekstremitelerde belirgin spastisite olmaktadir. Tetraplejik
spastik SP ise, en agir ve ciddi hasta grubunu olusturmakta ve kli-
niginde Gst ekstremitelerde hakim tiim ekstremitelerde spastisite
goriilmektedir (6). Ones ve ark. (6) tetraplejik spastik tip SP hasta-
larini %29 oraninda bildirmislerdir. Hemiplejik spastik tip ise orta-
lama %10-20 araligindaki siklikta gortilmekle birlikte, 6zellikle tst
ekstremite ve ekstremitelerin distali daha fazla etkilenmektedir
(6, 32). Diger; diskinetik, ataksik, hipotonik ve mikst (diskinetik +
spastik) tip SP’lere ise yaklasik %10 ve altindaki degisen oranlarda
rastlanmaktadir (6, 32). Bizim calismamizda ise, en sik spastik tip
(%81,8) ve alt grup olarak ise tetraplejik (%45,6) ve diplejik (%24,5)
spastik tip SP hastalari gorilmustir. Literatiirden farkli olarak aras-
tirmamizda tetraplejik spastik tipin diplejikten fazla gortlmesi,
calismanin daha ciddi ve agir SP hastalarin tercih ettigi bir FTR
merkezinde yapilmasi nedeniyle oldugu degerlendirilmistir.

Hastalarin SP tiplerine gore KMFSS dagilimina bakildiginda ise
spastik tetraplejiklerde evre 4 ve 5'i fazla, spastik hemiplejiklerde
ise evre 1'i daha fazla gormekteyiz. Bu durum spastik tetraplejik-
lerde kaba motor fonksiyonlarin agir diizeyde etkilenmis oldugu-
nu, hemiplejiklerde ise daha hafif etkilendigini gostermektedir.
Ayrica MACS siniflamasina baktigimizda da beklenildigi tzere
spastik diplejiklerde ve hemiplejiklerde evre 1 ve 2 daha fazla bu-
lunmustur. Bu da Ust ekstremite etkilenimi tek tarafli olan veya
daha az olan bu tip SP hastalarinda ince motor el becerilerinin
daha iyi oldugunu gostermektedir. Literatiirde de, kaba ve ince
motor fonksiyonlarda agir etkilenim bilateral spastik ve diskinetik
tip SP'lilerde daha fazla bildirilmistir (30).

Serebral palsi hastalarinda motor fonksiyon bozukluklari yaninda
bircok ek problem ve patolojiler gorilebilir. Bunlarin en siklari;
konusma bozuklugu, mental gerilik, gorme bozuklugu ve epilepsi
olarak sayilabilir (6, 8, 20, 33). Literattirde bu bozukluklarla ilgili
siklik sirasi bazen degisiklik gosterse de yaklasik %30 ile %80’e va-
ran oranlar bildirilmektedir (10, 20). Kakooza ve ark. (30) zihinsel
ve bilissel geriligi %75, epilepsiyi ise %45 ile en sik gortilen morbi-
dite olarak bildirmislerdir. Abas ve ark. (31) ise en sik goriilen ko-
morbiditeleri sirasiyla %77 ve %38'i etkileyen bilissel bozukluk ve
epilepsi olarak raporlamislardir. Calismamizda da literattire ben-
zer oranlarda, en sik konusma bozuklugu (%57,8), mental gerilik
(%44,6) ve epilepsi (%32,3) goruldi. Ek olarak, epilepsi ve konusma



bozuklugu literatiirde bildirilenlere uygun olarak tetraplejik ve
diplejik spastik tip SP'lilerde daha fazla gortlmistir (30). SP hasta-
larinda iskelet sistemi deformiteleri de sik goriilmektedir. Ozellikle
ayak, ayak bilegi deformiteleri ile omurga bozukluklarinin sik go-
rildiga bildirilmistir (6, 8, 22). Ones ve ark (6) ayak deformitelerini
%42,4, omurga deformitelerini %8,8, Eriman ve ark. (8) ise ayak
deformitelerini %45,5, omurga deformitelrini ise %13,8 olarak bul-
muslardir. Bizim calismamizda ise ayak- ayak bilek deformiteleri
%26,9 ile ilk sirada, omurga deformiteleri (skolyoz, kifoz) %7,8 ile
ikinci sikhkta gortilen iskelet bozukluklariydi.

Serebral palsi hastalarinda goriilen bu deformiteler, yiriime
bozukluklari ve motor kayba bagli fonksiyonel yetersizlikler ne-
deniyle bircok yardimci ortez tedavi de kullaniimaktadir (4). Bu
ortezlerin en sik kullanilani ayak-ayak bilegi ortezleri (AFO) olup, li-
teratiirde %35-47 oranlarinda bildirilmislerdir (6, 8). Calismamizda
da %27,8 ile AFO'lar ilk sirada kullanilan ortezlerdi. Ayrica hastala-
rimizin kullandigi tekerlekli sandalye ve yuritecler de ilk siralarda
gelen yardimai cihazlar arasindaydi.

Serebral palsi tedavisi cok boyutlu bir rehabilitasyon siireci olup;
fizik tedavi, egzersiz, ilac tedavileri, cerrahi girisimler ve spastisite
tedavisinde kullanilan botulinum toksin enjeksiyonlari, baklofen,
tizanidin, benzodiazepin gibi medikal ajanlardan olusmaktadir (8,
9, 27). Bu nedenle SP tedavisi bircok uzmanlik dalinin birbiri ile
koordineli ¢alismasini gerektirir. Cocuk norologlari tarafindan SP
tanisi konulan bu hastalar, FTR hekimlerine yonlendirildiklerinde
rehabilitasyon stireci baslamakta ve gerekli hallerde ortopedi uz-
mani tarafindan ameliyat edilebilmektedir. Bizim calismamizda
da bagvuru esnasinda hastalarin %78,9'u zaten fizyoterapi uygula-
malari yapilan, %43,1i ortez kullanan, %30,9'u kas iskelet sistemi
cerrahisi yapilmis olgulardi. Bu sonuglardan da anlasilacagi tzere
SP tedavisi cok boyutlu ve uzun bir rehabilitasyon stireci olup, mul-
tidispliner bir yaklasimi gerektirmektedir.

Sonug¢

Serebral palsi etyolojisinde en fazla yer alan perinatal nedenlerin
azaltilmasina donik onlemler alinmalidir. Bu agidan yenidogan
bakim merkezleri iyilestirilerek yayginlastiriimalidir. Yiksek riskli
bebekler yakin takibe alinmali ve erken tani konularak bir an 6nce
rehabilitasyon stiregleri baslamalidir. SP hastalarinin cogunlugunu
spastik diplejik ve tetraplejik tip olusturmaktadir ve bu hastalar-
da konusma bozuklugu, epilepsi ve iskelet deformiteleri gibi ek
problemler daha fazla gorilmektedir. Bu da SP tedavisinde basta
FTR uygulamalari olmak Gzere uzun sireli ve multidisipliner bir
yaklasimi gerekli kilmaktadir.
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Abstract/Oz

Temporal CT of the Pneumatized Petrous Apex: Associated
Anomalies and the Relationship with Tinnitus and Vertigo
Havali Petroz Apeksin Temporal BT ile Degerlendirilmesi: Eslik Eden Anomaliler

ve Tinnitus ve Vertigo ile Arasindaki iliski

Ash Tanrivermis Sayit' 2, Muzaffer EImalr’

Introduction: The aim of the present study was to determine conco-
mitant congenital anomalies and variations of the temporal bone in
patients with a pneumatized petrous apex and to investigate the re-
lationship of non-pulsatile subjective tinnitus and peripheral vertigo
with petrous apex pneumatization.

Methods: Temporal multidetector computed tomography (MDCT) ima-
ges of 2120 patients were obtained from the hospital’s digital database
between 2009 and 2017. The MDCT scans were performed for various
preliminary diagnoses including non-pulsatile subjective tinnitus, pe-
ripheral vertigo, hearing loss, otitis, and otalgia. Petrous apex pneuma-
tization was detected in 192 patients. Twenty-six patients with tempo-
ral bone trauma were excluded from the study. One hundred sixty-six
patients were included in the study. Temporal bone MDCT images were
evaluated for concomitant congenital anomalies and variations.

Results: The incidence of diffuse petrous apex pneumatization was 9%.
Excessive temporal bone pneumatization and high jugular bulb (JB)
were found to be most prevalent in patients with petrous apex pneu-
matization. There were statistically significant differences between pet-
rous apex pneumatization and peripheral vertigo (p=0.009). However,
there were no statistically significant differences between petrous apex
pneumatization and non-pulsatile subjective tinnitus (p=0.62).

Conclusion: The most common variation was the high |B, and the
most common anomaly was the dehiscent internal carotid artery in
patients with petrous apex pneumatization. Moreover, there was no
statistically significant relationship between non-pulsatile subjective
tinnitus and unilateral or bilateral petrous apex pneumatization.

Keywords: Petrous apex pneumatization, tinnitus, vertigo, temporal,
multidetector computed tomography
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, Yiksel Terzi?

Amag: Bu calismanin amaci petréz apeks havalanmasi olan hastalar-
da temporal kemikte eslik eden konjenital anomalileri ve varyasyon-
lari saptamak, non pulsatil subjektif tinnitus ve peripheral vertigonun
petroz apeks havalanmasi ile iliskisini arastirmaktir.

Yontemler: 2.120 hastanin temporal ok kesitli bilgisayarli tomografi
(CKBT) goruintiileri 2009-2017 tarihleri arasinda kulak ¢inlamasi, bas
donmesi, isitme kaybi, otit ve kulak agrisi gibi cesitli 6n tanilari bu-
lunan hastalarda hastanenin dijital veri tabanindan taranmistir. 192
hastada petroz apeks havalanmasi saptandi. Travma saptanan 26 has-
ta ¢alisma disi birakildi. Calismaya dahil edilen166 hastanin tempo-
ral CKBT gorunttleri eslik eden konjenital anomaliler ve varyasyonlar
agisindan degerlendirildi.

Bulgular: Diffiiz petroz apeks havalanma insidansi %9 olarak saptan-
di. Petroz apeks havalanmasi olan hastalarda asiri temporal kemik
havalanmasi ve yiiksek juguler bulbus en sik goriilen bulgulardi. Pet-
roz apeks havalanmasi ile peripheral vertigo arasinda istatiksel olarak
anlamli iliski bulundu (p=0,009). Ancak, petroz apeks havalanmasi
ile non pulsatil subjektif tinnitus arasinda istatistiksel olarak anlaml
iliski saptanmadi (p=0,62).

Sonug: Petroz apeks havalanamsi olan hastalarda en sik goriilen var-
yasyon yiiksek juguler bulbus ve en yaygin anomali dehisent internal
carotid arterdir. Ayrica, non pulsatil subjektif tinnitus ile tek tarafli
veya bilateral petroz apeks havalanmasi arasinda istatistiksel olarak
anlamli bir iliski saptanmadi.

Anahtar Kelimeler: Petrous apex havalanmasi, tinnitus, vertigo, tem-
poral, cok kesitli bilgisayarli tomografi

In adults, pneumatization of the temporal bone is divided into five regions: middle ear, squamo-

mastoid (mastoid), perilabyrinthine, petrous apex, and accessory air cells (1). The petrous apex of

the temporal bone is pyramidal in shape at the base of the skull between the greater wing of the

sphenoid bone anteriorly and the occipital bone posteriorly (2). It consists of dense bone tissue

and bone marrow. Petrous apex lesions can be classified as developmental, inflammatory, benign,
malignant, vascular, and osseous dysplasias (2). Petrous apex pneumatization and asymmetric
fatty marrow are the normal variants. If the air cells surrounded by epithelial cells communicate
with the mastoid air cells, the petrous apex can be pneumatized (2). A previous study reports a

wide range of incidence of petrous apex pneumatization ranging from 9% to 30% (1). Pneuma-

tization can be highly variable, involving a large portion of the petrous temporal bone or only
a small posterolateral segment. Many pathological conditions, such as inflammation, infection,
and accumulation of fluid, can be observed in the pneumatized air cells in the petrous apex. In

addition, extensive temporal bone pneumatization associated with tinnitus has been reported

in previous studies (3, 4). The aim of the present study was to determine concomitant congenital

anomalies and variations of the temporal bone in patients with petrous apex pneumatization

petrous apex pneumatization.

and to investigate the relationship of non-pulsatile subjective tinnitus and peripheral vertigo with
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Methods

Ethics committee approval was received for this study from the
ethics committee of Ondokuz Mayis University School of Medi-
cine (April 3, 2017; no: B.30.2.0DM.0.20.08/792) The records
of all patients who underwent temporal bone multidetector
computed tomography (MDCT) between 2009 and 2017 were re-
viewed. MDCT images of 2120 patients were obtained from the
hospital’s digital database, and scans were performed for various
preliminary diagnoses. The Digital Imaging and Communications
in Medicine files were retrieved from the archive system and
transferred to the OsiriX workstation for review, and all temporal
MDCT images were evaluated for petrous apex pneumatization
and associated anomalies and variations. Of the 2120 patients,
192 were detected with either bilateral or unilateral petrous apex
pneumatization following a preliminary diagnosis of tinnitus,
vertigo, hearing loss, otitis, otalgia, and trauma (Table 1). Pre-
liminary diagnoses of the patients were obtained from the digital
database of the hospital. Accordingly, 26 patients with trauma
were excluded from the statistical analysis except to determine
the incidence rate of petrous apex pneumatization. MDCT exami-
nations were evaluated by two board-certified radiologists who
had 15 years and 5 years of experience in head and neck imag-
ing. The final decisions regarding the findings were determined
by consensus.

High-resolution MDCT imaging was performed using a 16-slice
multidetector row computed tomography scanner (Aquilion 16
system; Toshiba Medical Systems Corporation, Tokyo, Japan). The
scanning parameters used were a collimation of 1 mm, 250 mAS,
120 kv, 512x512 matrix, bony algorithm, and 0.5 mm reconstruc-
tion thickness.

Table 1. Preliminary diagnosis of patients before
performing MDCT

Medical information of the patients Female Male  Total
Non-pulsatile subjective tinnitus 11 11 22
Vertigo 14 5 19
Hearing loss 37 41 78
Otitis 18 17 35
Otalgia 8 4 12
Trauma 11 15 26
Total 99 93 192

MDCT: multidetector computed tomography

Table 2. Petrous apex pneumatization according to gender

Gender Male Count
%
Female Count
%
Total Count 87
% 453

Temporal bone pneumatization was classified according to the
method described by Han et al. (5). The sigmoid sinus was used as
a reference for evaluation. On the image in which the malleoincu-
dal complex resembled an ice cream cone, three parallel lines at
45° anterolaterally were applied so that one line crossed the most
anterior point of the sigmoid sinus at its junction with the petrous
bone, the second line crossed the most lateral margin along the
transverse plane of the sigmoid groove, and the third line crossed
the most posterior point of the sigmoid sinus, respectively. Grade
I, with reduced pneumatization (hypopneumatization), is repre-
sented by mastoid cells positioned anteromedially to the most an-
terior line. Grade II, with moderate pneumatization, is represented
by pneumatized cells extending between the first and the second
lines. Grade III, with good pneumatization, is represented by pneu-
matized cells between the middle and the last lines. Grade 1V, with
hyperpneumatization, is represented by pneumatic cells situated
posterolaterally to the last line (5). In the present study, Grade IV is
accepted as extensive temporal bone pneumatization.

Written informed consent was obtained from the patients who
participated in the present study.

Statistical Analysis

The Statistical Package for the Social Sciences version 20 for Win-
dows (IBM SPSS Corp.; Armonk, NY, USA) was used for all statisti-
cal calculations. The Pearson’s chi-squared test was used for the
evaluation of the association between qualitative variables. Binary
logistic regression analysis was used for the evaluation of binary
values for dependent variables, affecting the prognostic factor.

Mean, standard deviation, and proportion were used as descrip-
tive statistics. A p value of <0.05 was considered as statistically
significant. All data are expressed as mean=SD.

Results

Of the 2120 temporal MDCT scans that were reviewed, 192 (9%) scans
were found to have a pneumatized petrous apex. The mean age of
the patients was 37.5+20 years. Of the 192 patients, 99 (51.6%) were
females (mean age: 37.8+20.6 years), and 93 (48.4%) were males
(mean age: 37.1£19.4 years). Table 1 shows the preliminary diag-
noses of patients with petrous apex pneumatization. According to
temporal MDCT images (Figure 1), petrous apex pneumatization was
bilateral in 87 (45.3%) patients, with 55 (28.6%) on the right side (Fig-
ure 2) and 50 (26%) on the left side. By gender, the percentages of
bilateral petrous apex pneumatization were 43.4% for females and
47.3% for males (Table 2), and there was no significant difference
between petrous apex pneumatization and gender (p=0.83).

Pneumatization of the petrous apex

Bilateral Right Left Total
44 25 24 93
473 26.9 25.8 100.0
43 30 26 99
434 30.3 26.3 100.0
55 50 192
28.6 26.0 100.0



Twenty-six patients with temporal bone trauma were excluded from
the study. The medical records showed that preliminary diagnoses
of the remaining 166 patients were non-pulsatile subjective tinnitus
(13.2%), vertigo (11.4%), hearing loss (46.3%), otitis (35%), and otalgia
(7.2%). Table 3 shows the temporal MDCT findings of patients with pe-
trous apex pneumatization. Excessive temporal bone pneumatization
(57.2%) and high jugular bulb (JB) (21.7%) were found to be the most
prevalent variations in patients with petrous apex pneumatization.

Figure 1. Axial high-resolution temporal bone computed tomography
shows bilateral symmetry and almost equal diffuse pneumatization of
the petrous apex

Table 3. Temporal MDCT findings of the patients

MDCT findings of the patients  Bilateral Right Left Total
Excessive pneumatization

in the temporal bone 47 23 25 95
High JB 6 18 12 36
Dehiscent JB 2 5 3 10
Dehiscent ICA 12 7 9 28
Otosclerosis 3 2 0 5
Otitis 4 9 13 26
Cerebellopontine angle tumor 0 3 0 3
Dehiscent semicircular canal 1 1 3 5
Congenital anomalies 6 2 2 10

MDCT: multidetector computed tomography; JB: jugular bulb; ICA: internal
carotid artery

Table 5. Logistic regression analysis of tinnitus

MDCT findings of patients with tinnitus B
High JB -0.002
Dehiscent |B -17.15
Dehiscent ICA 0.36
Otosclerosis -18.75
Otitis -0.48
Dehiscent semicircular canal -7.95
Age 0.03
Side of pneumatization -0.164
Constant -2.91

Tanrivermis Sayit et al. Pneumatized Petrous Apex

The preliminary diagnosis in 22 of the 166 patients was non-
pulsatile subjective tinnitus. Of the 22 patients, 12 were females
(mean age: 44.5+22.8 years), and 10 were males (mean age:
50.7+13 years). Table 4 shows the temporal MDCT findings of
these patients with non-pulsatile subjective tinnitus. Of the 166
temporal MDCT images, 45 were normal, excluding petrous apex
pneumatization. Of the preliminary diagnoses, 11 of the 45 pa-
tients had non-pulsatile subjective tinnitus (24.4%). Unilateral

Figure 2. Axial high-resolution temporal bone computed tomography
reveals right-sided petrous apex pneumatization and high jugular bulb

Table 4. Temporal MDCT findings of patients with tinnitus
MDCT findings of patients

with tinnitus Bilateral Right Left Total
Excessive pneumatization

in the temporal bone 8 3 4 17
High JB 1 4 0 5
Dehiscent |B 0 0 0 0
Dehiscent ICA 3 1 3 7
Otosclerosis 0 0 0 0
Otitis 0 0 1 1
Cerebellopontine angle tumor 0 1 0 1
Dehiscent semicircular canal 0 0 0 0
Congenital anomalies 0 1 0 1

MDCT: multidetector computed tomography; JB: jugular bulb; ICA: internal
carotid artery

S.E. Wald df p Exp (B)
0.27 0.00 1 0.99 0.10
6633.19 0.00 1 0.99 0.00
0.25 213 1 0.14 1.44
13,623.12 0.00 1 0.10 0.00
0.40 1.40 1 0.23 0.62
7033.24 0.00 1 0.10 0.00
0.01 5.80 1 0.01 1.03
0.50 0.10 1 0.74 0.85
0.61 22.72 1 0.00 0.05

MDCT: multidetector computed tomography; JB: jugular bulb; ICA: internal carotid artery
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petrous apex pneumatization was found in 7 patients, and bi-
lateral pneumatization was found in 4 patients. In addition, the
temporal MDCT scans showed that 5 of the 11 patients had exces-
sive pneumatization of the squamous part of the temporal bone.
In 5 of the 7 patients with unilateral non-pulsatile subjective tin-
nitus, petrous apex pneumatization was detected on the same
side. However, there was no statistically significant relationship
between bilateral or unilateral petrous apex pneumatization and
non-pulsatile subjective tinnitus (p=0.40). In addition, logistic
regression analysis indicated that the risk of tinnitus increased
1.03-fold with age in patients with petrous apex pneumatization
(Table 5).

The preliminary diagnosis in 19 of the 166 patients was vertigo,
14 of whom were females (mean age: 51£12.7 years), and 5 were
males (mean age: 44.6121.3 years). Vertigo was diagnosed by oto-
laryngologists, and patients with central vertigo were not included
the study. Unilateral petrous apex pneumatization was detected in
5 of the 19 patients, and bilateral pneumatization was detected
in 14 patients. Table 6 shows the temporal CT findings of patients
with vertigo.

Eight of the 45 normal patients preliminary diagnoses were pe-
ripheral vertigo (17.7%). Unilateral petrous apex pneumatization
was found in 5 of the 8 patients, and bilateral pneumatization was

Table 6. Temporal MDCT findings of patients with vertigo
MDCT findings of patients

with vertigo Bilateral Right Left Total
Excessive pneumatization

in the temporal bone 9 1 1 11
High JB 3 2 1 6
Dehiscent |B 0 1 0 1
Dehiscent ICA 5 0 0 5
Otosclerosis 0 1 0 1
Otitis 0 2 0 2
Cerebellopontine angle tumor 0 1 0 1
Dehiscent semicircular canal 0 0 1 1
Congenital anomalies 1 0 0 1

MDCT: multidetector computed tomography; JB: jugular bulb; ICA: internal
carotid artery

Table 7. Logistic regression analysis of vertigo

MDCT findings of patients with vertigo B

High JB 0.01
Dehiscent |B -0.15
Dehiscent ICA -0.34
Otosclerosis -0.25
Otitis -0.27
Dehiscent semicircular canal 0.26
Age 0.03
Side of pneumatization 133
Constant -4.00

found in 3 patients. Of the 8 patients, 4 had excessive pneumatiza-
tion of the temporal bone. Logistic regression analysis indicated
that the risk of peripheral vertigo was 3.4 times higher in patients
with bilateral petrous apex pneumatization than in those with uni-
lateral petrous apex pneumatization, and that the risk of periph-
eral vertigo increased 1.03-fold with age in patients with petrous
apex pneumatization (Table 7).

Discussion

Petrous apex pneumatization occurs as a result of extensions from
the supralabyrinthine, infralabyrinthine, and peritubal areas via
the peritubal, posteromedial, and posterosuperior-subarcuate
tracts (1). The degree of petrous apex pneumatization is closely
related to squamomastoid (mastoid) pneumatization. According to
extant literature, the incidence of petrous apex pneumatization
ranges from 9% to 30% (6). In addition, the incidence of unilateral
pneumatization has been reported as 4%-7% (1). In the present
study, the incidence of petrous apex pneumatization was 9%, and
the incidence of unilateral petrous apex pneumatization was 5%.

Variations of the temporal bone include high and dehiscent |Bs,
severe asymmetry of the jugular foramen, anteriorly located sig-
moid sinus, deep sinus tympani, large internal auditory canal, and
large cochlear aqueduct (7). An aberrant internal carotid artery
(ICA) in the middle ear is a rare congenital finding with unknown
etiology. These cases are encountered more often in females than
in males and usually affect the right side (75%) (8). If ICA lacks the
bony covering between the middle ear and the ICA, it is considered
dehiscent. The reported incidence of carotid canal dehiscence is
1.4% (9). These patients generally suffer with otologic symptoms,
such as tinnitus, vertigo, conductive hearing loss, and otalgia (8).
We found that the incidence of the aberrant ICA and dehiscent
carotid canal in patients with petrous apex pneumatization is 0.6%
and 2.32%, respectively.

High JB is the most common vascular abnormality of the petrous
part of the temporal bone, with an incidence of 3.5%-34% (9-11).
It is defined as an extension of the |B superior to the level of the
tympanic annulus (12). If the bony separation between the |B
and the tympanic cavity is absent, it is called dehiscent JB (12).
Unknown dehiscent |B can cause severe bleeding during surgical
interventions, such as myringotomy and tympanomeatal flap el-
evation (13). |B anomalies can induce tinnitus, vertigo, and con-

S.E. Wald df p Exp (B)
0.28 0.004 1 0.94 1.02
0.54 0.081 1 0.77 0.85
0.37 0.824 1 0.36 0.71
1.04 0.058 1 0.81 0.78
0.37 0.547 1 0.45 0.76
0.50 0.260 1 0.61 1.29
0.01 6.217 1 0.01 1.03
0.57 5.453 1 0.02 3.81
0.75 27.79 1 0.00 0.01

MDCT: multidetector computed tomography; JB: jugular bulb; ICA: internal carotid artery



ductive hearing loss due to erosion of the vestibular aqueduct and
posterior semicircular canal (13). We found that the incidence of
high |B and dehiscent JB in patients with petrous apex pneumati-
zation is 21.6% and 6%, respectively.

Tinnitus is the most common otologic symptom worldwide with
a prevalence of 30% (3). It often occurs in patients aged 40-70
years, with equal incidence in men and women (6). Causes of tin-
nitus include vascular anomalies, such as aberrant ICA, dehiscent
ICA, stenosed ICA, high |B, and dehiscent ]B, vascular patholo-
gies, such as carotid canal dissection and fibromuscular dyspla-
sia, and vascular neoplasms, such as paraganglioma, ossifying
hemangioma, and osseous dysplasia, such as Paget’s disease and
otosclerosis (12).

Tinnitus has also been reported in patients with extensive tempo-
ral bone pneumatization and petrous apex pneumatization (3, 4,
6). However, a limited number of studies address the relationship
between petrous apex pneumatization and tinnitus. It is believed
that tinnitus may be due to large air cells between the ICA and the
cochlea, acting as amplifiers and increasing the transmission of
blood flow to the cochlea. Sozen et al. (6) evaluated the relation-
ship between tinnitus and petrous bone pneumatization by com-
paring 25 patients with tinnitus with healthy individuals. Tinnitus
was unilateral in 18 of the 25 patients and bilateral tinnitus in 7
patients. In addition, in 11 of the 18 patients with unilateral tinni-
tus, pneumatization was detected on the same side. There was no
increase in temporal bone pneumatization in 7 of the 18 patients.
In 5 of the 7 patients with bilateral tinnitus, pneumatization was
detected as bilateral. In 1 of the 7 patients with bilateral tinni-
tus, pneumatization was detected on one side only. There was no
increase in temporal bone pneumatization in one patient. Sozen
et al. (6) detected petrous bone pneumatization in 22 (68.8%) of
the 32 patients with tinnitus, which was statistically higher than
the prevalence in control subjects (24%). In the present study, 22
temporal bone MDCT images of patients with tinnitus were eval-
uated. Dehiscent ICA, high ]B, acoustic tumor, and aberrant ICA
were detected in 11 of the 22 patients. The remaining 11 of the 22
patients temporal bone MDCT images were completely normal.
Petrous apex pneumatization was unilateral in 7 of the 11 patients
and bilateral in 4 patients. In 5 of the 7 patients with unilateral pe-
trous apex pneumatization, non-pulsatile subjective tinnitus was
detected on the same side. However, there was no statistically sig-
nificant relationship between non-pulsatile subjective tinnitus and
bilateral or unilateral petrous apex pneumatization in patients
with normal temporal bone MDCT scans (p=0.62). Therefore, we
consider that petrous apex pneumatization cannot be the cause
of non-pulsatile subjective tinnitus. Other concomitant anomalies
or variations can lead to tinnitus in patients in coincidence with
petrous apex pneumatization.

Vertigo is a subtype of dizziness that affects approximately 20%-
30% of the population. It occurs in all age groups but is rare in
children. The two types of vertigo are peripheral and central.
Central vertigo is due to a disease or injury to the brain, such
as head injuries, illnesses or infections, multiple sclerosis, mi-
graines, brain tumors, strokes, and transient ischemic attacks.
Peripheral vertigo is due to benign paroxysmal positional vertigo,
vestibular neuronitis, Meniere’s disease, labyrinthitis, perilymph
fistula, and superior semicircular canal dehiscence syndrome. In
addition, the relationship between vertigo and high |B, dehiscent
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JB, dehiscent semicircular canal, and cerebellopontine angle tu-
mors has been reported in previous studies (8, 14). In the present
study, eight temporal bone MDCT images of patients with periph-
eral vertigo were normal, and the other 4 of the 8 patients had
excessive petrous bone pneumatization. We found a statistically
significant association between peripheral vertigo and excessive
petrous bone pneumatization (p=0.009). Therefore, increased
pneumatization of the skull base may be due to peripheral ver-
tigo, balance problems, and headaches. However, the incidence
of peripheral vertigo in our study group is not any higher than
that in the normal population. In addition, a limited number of
studies have reported a relationship between vertigo and petrous
apex pneumatization (15, 16).

Conclusion

In the present study, the incidence of petrous apex pneumatiza-
tion was 9%. The most common variation was high ]B, and the
most common anomaly was dehiscent ICA in patients with petrous
apex pneumatization. We found no statistically significant rela-
tionship between non-pulsatile subjective tinnitus and unilateral
or bilateral petrous apex pneumatization.
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Abstract/Oz

Original Investigation/Orijinal Arastirma [Eg5RE

Applicability of Nasal Schirmer Test on Turkish Population
and ldentifying its Normal Range Values
Nazal Schirmer Testinin Turk Nuftuisunda Uygulanabilirligi ve Normal Aralik

Degerleri

Ela Araz Server, Ozlem Onerci Celebi, Ecem Sevim Longur, Ozgur Yigit

Introduction: Nasal schirmer test which is a modified schirmer test
can be used in evaluating the amount of nasal secretion. However, we
do not know the normalized values of nasal shirmer test on Turkish
population. The aim of the study is investigation of applicabilitiy and
normal range values of nasal schirmer test on Turkish population.

Methods: 200 healthy volunteers were included in the study. Stan-
dard schirmer test filter papers located adjacent to seromucinous
glands of anterior septum, protruding from nostril anteriorly. Strip
was removed by a forceps after 10 minutes of insertion. Moisted area
on the strip was measured by milimeters.

Results: Out of 200 subjectsbetween 18-45 years of age, 105 (52.5%)
were female, 95 (47.5%) were male and mean age was 32.0£7.2. No
voluntary complaints of irritation among all subjects. Mean schirmer
value of all voluntary was 19+7. Mean schirmer value of females was
19.1+6.6 whereas it was 20.3%7.2 for males. No significance was de-
tected in terms of gender.

Conclusions: Nasal dryness and runny nose, which are commonly
seen symptoms of many diseases, could be investigated by Schirmer
test and the average value for the Turkish population is 19£7.

Keywords: Schirmer test, nasal secretion, nasal dryness, nasal func-

Amag: Burun akinti miktarini belirlemede modifiye nazal schirmer
testi kullanilabilir. Ancak nazal schirmer testinin Tiirk poptlasyonun-
daki normal degerlerini bilinmemektedir. Calismamizin amaci nazal
schirmer testinin Tiirk popiilasyonunda kullanilabilirligini ve normal
aralik degerlerini ortaya koymaktir.

Yontemler: Calismaya 200 saglikli gonilli dahil edildi. Standart
schirmer test kagidi nazal septumun 6n bolgesindeki seromusinéz
bezlerine bitisik bolgesine burun deliginden cikacak sekilde yerlestirl-
di. Yerlestirildikten 10 dakika sonra forsepsle cikarildi. Seritteki nemli
alan milimetre cinsinden 6lctildii.

Bulgular: 18-45 yas araligindaki 200 denekten 105'i (%52,5) kadin,
95'i (%47,5) erkekti ve ortalama yas 32,0+7,2 idi. Hicbir gontllude
irritasyon bulgulari olmadi. Ortalama nazal schirmer degeri 19£7 idi.
Kadinlarin ortalama degeri 19,1%6,6 iken, erkeklerinki 20,3£7,2 idi.
Cinsiyet acisindan anlamli bir farklilik saptanmadi.

Sonug: Bircok hastaligin sik goriilen semptomlari olan burun kurulu-
gu ve burun akisi Nazal Schirmer testi ile degerlendirilebilir ve Turk
nifusu icin normal deger ortalamasi 19+7'dir.

Anahtar Kelimeler: Schirmer testi, burun akintisi, burun kurulugu,
burun fonksiyonlari, objektif testler

tion, objective tests
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Introduction

Nasal secretion has a vital role on humidifying, warming and cleaning the inspired air and
functions asone of the most important protective effects of respiratory epithelium (1-3). Its
amount, quality and content could be altered by local diseases such as geriatric rhinitis or sys-
temic diseases such as Sjogren’s Syndrome. Drugs, radiotheraphy, climate changes and upper
respiratory tract infections may also lead to dysfunction of epithelial protective mechanisms
(4, 5). Hypersecretion of seromucousglands of nasalmucosaleadsto runny nose, whereas hy-
posecretion results in nasal dryness. These two clinical findings are commonly seen in daily
otolarygological practice.

Runny nose and nasal dryness are usually graded by symptom scoring scales (6). Despite
the fact that there are objective tests used in the diagnosis of diseases which lead to nasal
dysfunction, there is a lack of evidence of objective methods for evaluating the complaints
of runny nose and dryness. Nasalschirmer testwhich is amodified schirmer test used in evalu-
ating lacrimation in opthalmology practicecan be used in evaluating the amount of nasal
secretion. It is easily applicable, cheap and rapid test (7, 8). We used nasal schirmer test to
measure the radioactive iodine effects on the nasal secretion in our previous study. However,
we did not know the normalized values of nasal shirmer test, so we compared our results
before and after treatment in that study (9). A study concerning the normal range values of
nasal schirmer test of Turkish population has not been reported, yet. Therefore, in our study,
we aimed to investigate the validity and normal range values of nasal schirmer test of Turk-
ish population in order to maintain an objective method for follow up process and scientific
research.
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Methods

Ethics committee approval was obtained from istanbul Training and
Research Hospital Clinical Researches Ethic Committee. Study group
included patients who were admitted between 2015-2016. Patients
were between 18-45 years of age and all had undergone nasal en-
doscopic examination. Exclusion criteria were comprised of subjects
with nasal complaints, smoking, allergy history, rhinitis, history of
systemic or topical nasal drug use, history of nasal surgery, history of
exposion to inhalant agents, septal deviation, turbinate hypertrophy
and any other nasal pathology. All patients were given written in-
formed consents. Included subjects were requested to irrigate their
noses with tap water. They waited approximately 1 hour under 22.5
°C room temperature with 33.8 % humidity before the procedure.

Standardschirmer test filter papers with 35 mm lengthand 5 mm
widthwereusedforall subjects (Dr. Mann Pharma, Berlin, Germany).
By using a nasal speculum and a bayonette forceps, filter papers
were located parallel to the nasal dorsum, immediately adjacent to
anterior nasal septum. Strip was carefully located adjacent to sero-
mucinous glands of anterior septum, protruding from nostril ante-
riorly (Figure 1). Lateral nasal wall was carefully preserved in order
to avoid irritation. Strip was removed by a forceps after 10 minutes
of insertion. Moisted area on the strip was measured by milimeters.

Table 1. Demographic features, distribution according to
age, schirmer results of right\leftnasalcavities

Min-Max Median Mean.ts.s./n-%
Age 9-59 34 37.0£12.2
18-25 11 5.5%
25-30 69 34.5%
31-35 49 24.5%
36-40 32 16.0%
41-45 39 19.5%
Gender Female 105 52.5%
Male 95 47.5%
Right 5-35 20.0 19.8£6.9
Left 4-35 19.0 19.5£7.0

Table 2. Comparison of Schirmer results in terms of nasal
cavity side, gender and age

Schirmer
Min-Max Median  Mean.ts.s. p
Side Right 5-35 20 19.8£6.9  0.148"
Left 4-35 19 19.5£7.0
Gender Female 5-33 20 19.1+£6.6  0.061™
Male 4-35 20 20.317.2
Age 18-25 5-32 21 20.0+6.7  0.095%
25-30 4-35 21 21.0+7.6
31-35 7-32 19 19.1£6.5
36-40 5-34 19 19.5£7.3
41-45 5-28 18 17.91£5.8

m: Mann-whitney u test; k: Kruskal-wallis; w: Wilcoxon test

The procedure was applied to each of the nasal cavity at the same
time. None of the subjects needed anylocalanestheticagent.

Statistical Analysis

Mean, standard deviation, median lowest, highest, frequency and
ratio values were used in the descriptive statistics of the data. The
distribution of the variables was measured by the Kolmogorov si-
mirnov test. Kruskal-wallis, mann-whitney u test was used in the
analysis of quantitative independent data. In the analysis of the
dependent data, the test was used. Spearman correlation analy-
sis was used for correlation analysis. Statistical Package for Social
Sciences 22.0 program was used in the analyzes (IBM SPSS Corp.;
Armonk, NY, USA).

Results

Out of 200 subjects between 18-25 years of age, 105 (52.5%)
were female, 95 (47.5%) were male and mean age was 32.0+7.2.
Among all subjects, mean schirmer value of nasal cavity was 20.0
(19.8+6.9) on the right side where as it was 19.0 (19.5+7.0) on the
leftside (Table1).

There was no significant difference between right and left schirm-
er values (p>0.05). There was a significant correlation between
right and left schirmer values (p=0.000/r=0.892) (Table-2). Mean
schirmer value of females was 19.1+6.6 whereas it was 20.3+7.2 for
males. No significance was detected in terms of gender (p=0.061)
(Figure 1). Mean schirmer value of all voluntary was 19£7.

In terms of age range of whole subject group, schirmer results re-
flected a decrease by increasing age but it was not found to be
statistically significant (p>0.05) (Figure 2).
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Figure 1. Schirmer results with respect to gender
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Discussion

Inspired air firstly contacts with the mucosa of the nasal cavity. It
is humidified, warmed and cleaned by secretion of seromucinous
glands. Nasal secretion affected by alterations of climate, humidity
and temperature much more than other secretions because na-
sal cavity is the first contact point of inspired air (10). Not only
the quality of inspired air but also local and systemic diseases,
radiotherapy and medications may also affect the amount and
content of nasal secretions (9, 10). The incidence of these factors
affecting nasal secretion is also increasing. Incidence of hypose-
cretion and leading nasal dryness has recently been reported to
increase with respect to climate changes and life style (11). The
prevalence of rhinitis has also increased in recent decades (12).
Despitetheincreasedprevalence of nasalsecretionchanges, theob-
jective test used in follow-up is limited. runny noseand dryness are
subjective findings and are usually evaluated by symptom scores
and visual analogue scale (VAS) (13).

First study concerning objective evaluation of amount of nasal se-
cretion had been reported by Saunte et al. (7) They investigated the
effects of parasymphatomimetic drugs on lacrimation, saliva and
nasal secretions by objective tests and used modified schirmer test
for evaluating nasal secretion. Schirmer test can easily be applied
by ophtalmologists in case of diminished lacrimation and dry eye.
Modified version of this test is not limited with nasal cavity. Dry
mouth and hypersalivationare also subjective symptoms and find-
ings such as nasal dryness and runny nose, so, can not be easily
evaluated by objective tests. Intraoral schirmer test, a modified
version, has been suggested to be an alternative method for these
symptoms (14, 15).

In order to maintain a reliable objective test Lindemann et al. (8)
investigated nasal schirmer test on 159 non-smoker and 30 smok-
er subjects. They identified normal range as 6-18 mm on healthy
subjects and signified that no value had been reported in the lit-
erature before. Test result of smokers were reported to be signifi-
cantly lower than of non-smokers. In our study, for the purpose of
identifying the normal range in Turkish population, we excluded
the subjects who were smokers or had exposed to any inhalants
and subjects who would be affected by any factor that may alter
the parameters. We identified normal mean range as 19-20mm for
normal population.

In order to measure the amount of lacrimation, ophtalmologists
may use topical anesthetics to preventirritative lacrimation while
applying Schirmer test (16). In our study, we did not observe any
finding of irritation, in concordance with the study of Lindemann
et al. (8). We didn’t use any medication. Avoiding any contact be-
tween lateral wall of the nasal cavity and the strip could prevent
irritation while septal mucosa remarkably tolerates strip contact.

Nasal secretion can easily be affected by age, gender and hor-
monal alterations in healthy subjects. Reduction in the number of
goblet cells of nasal mucosa results in hyposecretion (17). We pre-
ferred to exclude subjects over 45 years of age in order to prevent
the statistical effect of geriatric rhinitis. Lindemann et al. (8) re-
ported in a larger series of subjects that Schirmer test results were
not effected by age. Postmenapausal women mainly suffer from
nasal hypofunction due to atrophy of nasal mucosa which is not

Araz Server et al. Normal Range Values of Nasal Schirmer Test

only affected by age but also by hormonal alterations. Studies re-
ported that nasal or systemic estrogen would improve these com-
plaints (18). Besides, nasal congestion could be seen partly during
menstrual cycle or pregnancy (19). In our study, we didn’t find any
significant difference between male and female test results. On
the contrary, we should mention that we did not concern whether
female subjects were in postmenapausal period or not and we also
didn’t consider the menstrual cycle of subjects. Furher studies in
larger groups of female subjects, which concern the menstrual
cycle, could provide normal range of Schirmer test values.

Conclusion

Modified Schirmer test is a rapid, cheap and practical objective
test for the evaluation of the amount of nasal secretion. Our pa-
per reports the first study which concerns the objective evalu-
ation of the amount of nasal secretion of Turkish population.
Nasal dryness and runny nose, which are commonly seen symp-
toms of many diseases, could be investigated by Schirmer test
and identified values could be useful in further studies on Turk-
ish population.
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Abstract/Oz

This study was presented as a poster in Organ

Original Investigation/Orijinal Arastirma [Eits®[=l

Is Donor Age an Important Factor in Cadaveric Organ

Donation?

Kadaverik Organ Bagisinda Donor Yasi Onemli Bir Faktor Mudiir?

Halit Ziya Diindar' (2, Rafet Oflaz' ©, Yavuz Selim Cinar

Introduction: Our liver transplantion center has determined that the
organ donation rate is low in young donors. The goal of study was
to investigate whether this observation was valid and the causes for
rejecting organ donation among family members of young donors.

Methods: The brain death declaration and organ donation rates were
analyzed during the study period. The relationship between the or-
gan donation and donor’s age was investigated, and factors related
to refusing organ donation were also analyzed. A questionnaire inc-
luding 10 questions was prepared for family members of brain-dead
patients, who rejected organ donation. The study was conducted by
phone, and conversations were recorded.

Results: Including the years between 2011 and 2015, there was a to-
tal of 750 brain death declarations, and 508 of the patients did not
approve organ donation. The donor rate under 30 years was lower
as compared to the elderly patients (23.8% vs. 32.9%, p=0.026). The
most common reasons for refusing organ donation were religious in
nature and the anxiety about the corruption of bodily integrity. Sixty-
two percent of family members who refused organ donation declared
that they would have accepted organ donation if the donor declared
accepting organ donation when he or she was alive.

Conclusion: For family members of patients who deceased at young
ages emotional attitudes are very important about the decision of
organ donation. The testament of person about organ donation is
the most important factor affecting the decision of family members.

Keywords: Organ donation, organ transplantation, age

Introduction

, Pinar Sarkut'

, Omer Faruk Ozkan? ©, Ekrem Kaya'

Amag: Kadaverik organ bagisinin tilke geneline gore nispeten yiiksek
oldugu bolgemizde daha cok yash beyin 6limi olgularinin organla-
rinin bagislandigi dikkat cekmistir. Bu ¢alismanin amaci bu gozlemi
dogrulamak ve nedenini arastirmaktir.

Yontemler: 2011-2015 yillari arasinda Bursa bolgemizde organ bagis
kayitlari incelenmis, organ bagisinin donor yasi ile iliskisi arastiril-
mistir. Organ bagisi yapiimayan dondérlerin yakinlarina yonelik anket
formu hazirlanmis ve cevaplar alinmistir. Bagis alinamayanlar igin
hazirlanan 10 soruluk anket telefon goriismesi ile uygulanmistir.

Bulgular: 2011-2015 yillar arasinda Giiney Marmara bolgesindeki
(Bursa Bolgesi) hastanelerden toplam 750 beyin 6lima bildirilmistir.
Tim olgularda organ bagisi orani %32,3 (247 bagis) olup bu oran 30
yas alti beyin 6ltiimu olgularinda anlamli derecede diistik olup %23,82
dir (p: 0,026). Red gerekgceleri olarak, en sik dini nedenler ve viicut
bitunliginin bozulmasinin istenmemesi belirtilmistir. Ulasilabilen
olgularda en carpici cevap olarak “dondriin sagliginda organ bagis
vasiyetinde bulunmamasi” gerekce olarak ileri suriilmustir. Vasiyet
durumunda ise olumsuz disiinen ailelerin %62'si organ bagisini ka-
bul edebilecegini bildirmistir.

Sonug: Kisilerin sagliginda vermis oldugu beyanin, ailelerin organ ba-
gisinda bulunma kararlarini olumlu yonde etkileyebilecek en onemli
faktorlerden biri oldugu gortilmektedir.
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Donation Congress, September 2017, Geneva,
Switzerland.

ORCID IDs of the authors: H.Z.D. 0000-0002-7346-
7440; R.0. 0000-0001-7718-191X; Y.S.C. 0000-0003-
0464-0198; PS. 0000-0002-2378-0666; O.F.0. 0000-
0002-6644-2413; E.K. 0000-0002-9562-4195.

"Department of General Surgery, Uludag
University School of Medicine, Bursa, Turkey
2Department of General Surgery, Umraniye
Training and Research Hospital, istanbul, Turkey

Address for Correspondence
Yazisma Adresi:

Omer Faruk Ozkan

E-mail: ozkanfomer@gmail.com

Received/Gelis Tarihi: 04.12.2017
Accepted/Kabul Tarihi: 23.01.2018

© Copyright 2018 by Available online at
istanbulmedicaljournal.org

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

The most important problem of transplantation programs is the inadequacy of cadaveric donors.
Current cadaveric donor ratio in Turkey is around 6 per million population (pmp) (1). However,
in Spain, which has the highest ratio for cadaveric donors in Europe, that ratio is 40.2 pmp (2). In
spite of this, the annual transplantation numbers in our country and Spain are similar. The reason
is that the frequency of living donor liver transplantation is 71.6% in Turkey, whereas it is only
2.58% in Spain (1, 2). While the donor ratio in our region (Bursa region) was nearly 1.8 pmp in the
past, it increased nearly tenfold and reached the ratio of 10.3 pmp in 2014. In 2016, the highest
ratio, which was 20 pmp, was attained (1).

The difficulty in finding cadaveric donors, as the number of patients increased on waiting lists,
has multiplied the efforts exerted on the amplification of donor pool. But, these are still not
enough. According to our study, to increase the number of cadaveric donors, it is important to
inform people, relieve the anxiety about religious issues, and provide some measures encouraging
cadaveric organ donation.

In our region, the organ transplantation ratio is relatively higher than in the rest of the country. To
the best of our knowledge, the rate of cadaveric organ donation has relatively decreased in young
donors as compared to the older ones. Thus, the goal of this study is to verify this observation and
also analyze the reasons of organ donation refusal among the family members of young donors.
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Methods

“Ethical Principles for Medical Research Involving Human Subjects’
by the World Medical Association Declaration of Helsinki was the
cornerstone for our study, which was conducted in accordance
to its principles. The records of organ donation in the Bursa and
around the city between 2011 and 2015 were examined and rela-
tion between the donor age and organ donation was evaluated.
A questionnaire, consisting of 10 questions was given to relatives
of braindead patients, who judged and refused the organ dona-
tion. After the informed consent was obtained from each study
participant by phone prior to applying questionnaire, a survey was
conducted by phone, and a form was created and recorded for all
answers.

Descriptive statistical analyses were given as the frequency and
percentage for categorical variables and as median (minimum-
maximum) for continuous variables. Pearson’s chi-squared test
was applied for comparison of categorical variables between the
groups. A p<0.05 was accepted as statistically significant. The Sta-

Table 1. The relationship between age and the organ
donation acceptance

Donation n Accepted Refused

Age <30 126 30 (23.8%) 96 (76.2%)

Age >31 624 212 (34%) 412 (66%)

n: Total 750 242 (32.3%) 508 (67.7%)
p=0.026

Pearson’s chi-squared test was used to calculate the p. statistical significance
was set at p<0.05.

Table 2. Reasons for refusal

REASONS FOR REFUSAL %
Religious reasons (sin, destiny, will of god) 29.6
Disagreement among the family members 20
Bodily corruption 18.4
Sudden death 17
Attitudes of health professionals 8
Concerns about the appropriate distribution of organs 7

Table 3. Questionnaire

THE OUESTIONS

1. What was the importance of the deceased person in your life?
Was his/her death a sudden bereavement for your family?
How did his/her death affect you?

Did he/she talk about organ donation when he/she was alive?

What was the reason for not accepting organ donation?
Did you refuse organ donation since your patient was too young?

Would you accept organ donation if he/she were older?

OB ICON IS RO ICIN W N DS

Do you regret not accepting organ donation?

10. If asked today, would you accept organ donation?

If your answers is no, would you accept organ donation if he/she declared that he/she wanted to donate his/her organs?

tistical Package for Social Sciences (SPSS) 21 (IBM Corp.; Armonk,
NY, USA) was used for the statistical analysis.

Statistical Analysis

The Statistical Package for Social Sciences 15.0 (SPSS Inc.; Chicago,
IL, USA) software package was used to covert raw data obtained
from the Each questionnaires into a spreadsheet and to perform
statistical analysis. When the data were analyzed, descriptive statis-
tics were compared using frequency, percentage, arithmetic mean.

Results

Between 2011 and 2015 from hospitals in the South Marmara
region (Bursa region), a total of 750 brain deaths were reported.
Among all the brain death cases, the ratio of organ donation was
32.3% (n=242). The 23.8% of the brain deaths were individuals <
30 years of age (n:30, p=0.026) (Table 1). The mean age was 59
(31-90), and the most common etiology of brain deaths among
patients >30 years of age was pathologies such as cerebrovascular
diseases and intracranial bleeding with a frequency of 72%. The
second most common etiology was trauma in 14.1% of patients.
On the other hand, among patients aged < 30, the mean age
was 18 (2-30), and the most common etiology was reported to be
trauma (traffic accidents and falls from height) with a frequency of
43%, and it was followed by cranial and cardiac pathologies con-
stituting 28% of the cases. Among other reasons for brain death
in patients younger than 30 years of age are gunshot injuries,
suicides, drownings, carbon monoxide intoxication, perinatal as-
phyxia, and intracranial tumors.

An approval of 76% (96 of 126) of brain death cases younger than
30 years old could not be obtained for organ donation. We reached
family members of 30 subjects among 96 patients. Three of them
did not accept the interview. We asked the remaining 27 families
why they did not accept organ donation. The most common rea-
son was reported as the religious belief, and the second reason was
the violation of physical integrity (29.6% and 18.5%, respectively).
The reasons are summerized in Table 2. The other causes clarified
by the family members and relatives were that they had doubts
about patients transplantation of donated organs.  Although,
40.7% of families reported that they had refused organ donation
since their patients was too young, only 18.5% of them told that
they would accept organ donation if their patients were older.
Among those who rejected organ donation 18.5% expressed that

YES (%)  NO (%)

85.1 14.9

0 100
62.9 37.1
40.7 59.3
18.5 815
18.5 815
259 74.1



they were regretful about their decision and 25.9% stated that they
might accept organ donation though it is asked today. The most
striking answer to question why they rejected organ donation was
that deceased people did not register their intent to donate their
organs when they were healthy or alive. It was declaired by the
62.9% of family members who rejected organ donation that they
would have accepted donation if there was testament (Table 3).

Discussion

Declaration of brain death and cadaveric organ donation must
be the main targets of organ transplantation programs. While
the living donor organ transplantation rate is very low in West-
ern countries, in our country, it is very high. In Spain, 2.58% of
all liver transplantations are from living donors (2). This ratio is
4.82% in the United States and 71.6% in Turkey (1, 2). There were
a total of 1890 patients on the liver transplantation waiting list in
2015. The number of patients who died while on the waiting list
was 523 (27.6%) (1). There were 791 patients on the liver trans-
plantation waiting list in Spain, and 99 (12.5%) of them died while
on the waiting list (2). The aforementioned ratios emphasize the
importance of amplification of cadaveric donor pool instead of
encouraging living donor transplantation, which is accompanied
by several medico-legal issues.

By April 2016, the number of patients in Turkey on the waiting list
for kidney transplantation was 22575, for heart 676, liver 2252,
lung 49, pancreas 271, and cornea 2647. While 3500-4000 new pa-
tients are being added to this list annually, 2000 patients die while
still on the waiting list (1). The most important problem in our
country is the organ shortage, which is mainly the consequence
of insufficent cadaveric organ donation. While the number of ca-
daveric donors pmp in European countries was reported to range
between 15 and 25 in 2012, in our country, it was only 4.9 (1, 2).
Although this ratio reached 5.4 in 2013, 5.7 in 2014, and 6 in 2015,
it is still not high enough. Cadaveric organ donation in Turkey is
the highest in our region, and it was reported to be almost 20 pmp
in 2016 (1). However, among the young brain death cases, organ
donation is not as high as it is expected to be. The underlying rea-
son for this situation may be that deaths occurring at the young
age usually cause much more emotional turmoil in the families
of deceased people.

There are two approaches: the opt-out and opt-in system for ca-
daveric organ donation. The opt-in system requires individual’s
registration for organ donation prior to death. In contrast, the
opt-out system accepts each individual as a potential donor for
organ transplantation unless he or she chose not to donate his
or her organs (3) The opt-out system was reported to provide a
remarkable increase in cadaveric organ donation in several Euro-
pean countries such as Spain, Italy, Austria, and Belgium (4). On
the other hand, in our country, the consent for organ donation is
taken from family members of deceased individuals regardless of
his or her registration for organ donation, even if he or she had
a donor card. In this case, it was observed that the decision of
family members about organ donation was likely to be affected
by religious, legal, and cultural factors. In contrast to the study by
Bilgel et al. (5), we found that religious issues were the most im-
portant underlying reason for refusal of cadaveric organ donation.
However, this finding may be controversial because of a limited
number of study participants. In our study, we observed that the

Dundar et al. Organ Donation and Age

only factor affecting the decision by the family was determined to
be individual’s testament about organ donation.

By the end of 2016, the total number of patients on the waiting
list was 28470 in Turkey (1). The goal should be to increase the
number of voluntary organ donations by improving social aware-
ness and sensitivity about the subject. In this study, we found
that one of the most common reasons for refusing organ dona-
tion was religious in nature. For that reason, it is important to
tell people that organ donation represents a unique opportunity
to help other people. Also, it should be reminded that “whoever
saves one, it is as if he had saved mankind entirely,” as it is stated
in Quran (6).

Another point that should be considered in order to increase or-
gan donation is that family members should be convinced that
their patient is adequately and effectively treated until that time,
and if they do accept organ donation, donated organs should be
distributed fairly. The main goal is to increase the donor pool, and
for that purpose, decreasing families refusal and increasing the
brain death diagnosis are crucial. Determining local, moral, cul-
tural, and religious obstacles that prevent an increasing the rate
of organ donation and the construction of optimal policies about
these issues are mandatory.

Conclusion

One of the most important factors affecting the decision of fami-
lies in a positive way is the declaration of individuals about organ
donation prior to death. Therefore, providing social awareness and
sensitivity about the subject is crucial. In addition, shifting to opt-
out system as a legal strategy, which means that a deceased person
is a potential donor in the absence of his or her obvious declara-
tion of being against organ donation, will render family decision
unnecessary and consequently increase the rate of cadaveric or-
gan donation. Since religious issues are reported to be the most
common reason for the refusal of organ donation, professional
theologists who would encourage people to donate organs and
inform them about the holiness of saving one’s life in all divine
religions are required. In this context, it should be highlighted that
organ donation is a unique and unrequited expression of our hu-
manity.
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Kardiyak Hastalig1 Olan Gebelerde Sezaryen Anestezisi:
Literatiir Taramasi Esliginde 63 Olgunun Analizi

Anaesthesia for Caesarean Section in Pregnancies with Cardiac Disease:
An Analysis of 63 Cases Review by Literarure

Mahmut Alp Karahan

Amag: Gebeligin kardiyovaskiler sistem uzerine olan degisiklikleri,
onceden var olan kalp rahatsizligina sahip hastalarda peripartum
morbidite ve mortaliteyi arttirarak ek stres yaratabilir. Calismamizda
2015-2017 yillari arasinda kalp hastaligi olan ve sezaryen ameliyati ge-
ciren gebelerde uygulanan anestezi yontemlerinin anne ve yenidogan
tizerine olan etkilerinin geriye donuk olarak incelenmesi amaglandi.

Yontemler: Etik komitesinden onay aldiktan sonra, 2015 ve 2017 yil-
lari arasinda 3 yillik siirede yapilan sezaryen operasyonlari ile kalp
rahatsizhigl olan 63 gebelikten alinan anestezi, fetal ve maternal ve-
riler retrospektif olarak Harran Universitesi Tip Fakiiltesi Hastanesi
medikal kayitlarindan geriye donik olarak elde edildi.

Bulgular: Gebelerin 34’tine (%53,97) genel anestezi, 29'ina (%46,03)
rejyonal anestezi (25'i spinal, 4'i epidural anestezi) uygulandigi
saptandi (p>0,05). New York Heart Association (NYHA) fonksiyonel
siniflamasina gore derece arttikca genel anestezi oranlarinin arttig
saptandi (p=0,030). Kalp hastalari icinde kapak hastaligi olan gebe
sayisi daha yuksekti (%63,5). En sik ikinci kardiyak hastalik ise ritim
bozuklugu yer almaktaydi.Bu hasta grubunda 8 ini rejyonel anestezi,
2 sine ise genel anestezi uygulamasi yapilmistir. Sezaryen operasyonu
geciren 32 hastanin analizinde gecirilmis sezaryen sayisi 3 ve tizerin-
de olan hastalarda hastanede yatis stiresi anlaml olarak daha uzun-
du bulundu (p=0.009). Surekli Degiskenlerin Arasindaki Korelasyon
iliskisi yonunden inceledigimizde, Ejeksiyon Fraksiyonu degeri art-
tikca ASA (American Society of Anesthesiologists) skoru azalmaktaydi
(r=-311, p=0,013). Gebelik haftasi arttikca postoperatif yogun bakim
stiresi kisalmaktaydi. (r=-599, p=0,002).

Sonug: Arastirmamiz sonucunda kardiyak hastaliga sahip gebelerde
uygulanan rejyonal ve genel anestezi oranlari benzer bulunurken,
NHYA fonksiyonel sinifi yiiksek olan gebelerde genel anestezinin daha
fazla tercih edildigi saptandi. Bu hastalarda multidispliner yaklasim
gerekmektedir.

Anahtar Kelimeler: Gebelik, sezaryen, anestezi, kalp hastalig

Giris

7210-9481; E.B. 0000-0002-6396-0426; 0.B. 0000-

0002-3158-8252; N.A. 0000-0002-7111-7893.

, Evren Biiytkfirat @@, Orhan Binici

, Nuray Altay

Introduction: The cardiovascular changes of pregnancy may place
additional stress upon women with preexisting heart diseases, thus
increasing peripartum morbidity and mortality. In this study, the ef-
fects of anesthetic technique on mothers and newborns were investi-
gated in a retrospective analysis of parturients with cardiac diseases
undergoing cesarean section between 2015 and 2017.

Methods: After obtaining approval from the ethics committee, anest-
hetic, fetal, and maternal data from 63 pregnancies with cardiac di-
sease in whom cesarean operations performed over a 3-year period
between 2015 and 2017 were retrospectively obtained from Hospital
of Medical School of Harran University medical records.

Results: Thirty four (53.97%) pregnant women received general
anesthesia, and Twenty nine (46.03%) received regional anesthesia
(25 spinal and 4 epidural anesthesia; p=0.05). We determined that
parturients with higher New York Heart Association (NYHA) classifica-
tions had higher general anesthesia rates. (p=0.030). Among cardiac
parturients, valvular lesion rates were relatively higher (63.5%). The
most frequent second cardiac disease was rhythm disturbance. Eight
patients in this group received regional anesthesia and 2 patients re-
ceived general anesthesia. The number of hospitalizations was signi-
ficantly longer in patients with past cesarean section number 3 and
above (p=0.009). When we examined correlation relation between
continuous variables, the American Society of Anesthesiologists score
decreased as the ejection fraction value increased (r=-311; p=0.013).
As gestational week increased, the duration of postoperative intensive
care was shortened. (r=-599; p=0.002).

Conclusion: We determined that general and epidural anesthesia ra-
tes in parturients with cardiac diseases were similar; general anesthe-
sia was preferred for parturients who had higher NYHA classifications.
However, a multidisciplinary approach is needed.

Keywords: Pregnancy, cesarean section, anesthesia, cardiac diseases

Harran Universitesi Tip Fakiiltesi, Anesteziyoloji
ve Reanimasyon Anabilim Dali, Sanhurfa, Tiirkiye

Yazisma Adresi/

Address for Correspondence:
Mahmut Alp Karahan

E-mail: mahmutalp_k@yahoo.com

Gelis Tarihi/Received: 09.11.2017
Kabul Tarihi/Accepted: 04.02.2018

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

© Copyright 2018 by Available online at
istanbulmedicaljournal.org

Gebelikte meydana gelen hormonal ve hemodinamik degisiklikler bircok kardiyovaskiler degisik-
lige neden olur. Gebelik siiresince sistemik vaskiiler direng azalir bununla beraber intravaskiiler
sivi hacim ile kardiyak atim hacmi artar, dolayli olarak sol ventrikiler diyastol sonu basing yak-
lastk %50 lik artis gosterir. Bu kardiyovaskiiler degisiklikler sonucu tiim gebeliklerin %0,2-0,4’t
kardiyak hastaliklar nedeniyle komplike bir seyir gostermektedir. Tiirkiye’de bu oran %2,17 olarak
kabul edilmektedir. Oliim nadir olsa da, kardiyovaskiiler hastalik, maternal 6liimlerin dolayli en
biyik sebebidir ve her 100.000°de iki 6liimle iliskilendirilmektedir Her gecen yil kardiyak hastal-
ga bagl oliim riski giderek artmaktadir. Ulkemizde ise mortalite orani %0,15 olarak kendini gos-
termektedir (1, 2). Gebelikte goruilen en sik kardiyak patolojiler sirasiyla kalitsal kalp hastaliklari,
kalp kapak hastaliklari ve romatizmal kalp hastaliklardir (3).

Gelismis tibbi anne bakimi ve infertilite tedavileri ile konjenital ve edinilmis bir kalp hastaligi olan
kadinlar giderek artan sayida gebe kalmaya baslamistir. Obstetrik ve kardiyoloji alanindaki hizli ve
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yeni gelismeler, kalp hastaligina sahip gebelerin izlemlerinde ve te-
davisinde basarili sonuglara neden olmaktadir. Glintimuzde bircok
kalp hastasi gebe bu siireci sorunsuz gecirmekte ve olumlu sonuc-
lanmaktadir. Tim bunlarin sonucunda anestezi pratiginde kalp has-
taligi olan gebe hastalar ile siklikla karsilasilmaya baslanmustir (4).

Yiksek riskli kardiyak hastahigr olan gebelerin anestezik yonetimi
hastanin kardiyak hastaliginin ve patofizyolojisini anlamayi gerek-
tirir. Hem rejyonel hem de genel anestezi uygulamalar kardiyak
hastaliga sahip gebelerde tanimlanmistir. Herhangi bir teknigi tam
olarak destekleyecek yeterli kanit olmamasina ragmen, anestezi
acisindan ana hedef hemodinamik stabilite ve efektivitedir (5).

Bu calismada, hastanemizde 2015-2017 yillan arasinda kalp has-
taligina sahip ve sezaryen uygulanan gebelerde kullanilan anestezi
yontemler ile bu yontemlerin anne ve yenidogan uzerine olan et-
kilerinin retrospektif incelenmesi ve literatir esliginde tartisiimasi
amaclanmistir.

Yontemler

Bu ¢alisma icin Harran Universitesi Tip Fakiiltesi 13.07.2017 tarih
ve 16no.lu etik kurul onayi alindiktan sonra, Ocak 2015-2017 ta-

Tablo 1. Demografik ve obstetrik veriler, hastanede yatis ve
taburculuk siireleri

Genel Rejyonal
Anestezi Anestezi

(n:34) (n:29) p
Yas (yil); ort£ss 30,9+7,7 31,7£7,8 0,735
Gebelik haftasi (ay);
ortanca(min-max) 36 (21-40) 36 (28-40) 0,111
Parite; ortanca(min-max) 3(1-14) 5(1-11) 0,082
Eski Sezaryen oranlari; n (%) 15 (%44,1) 17 (%58,6) 0,251
Acil/Elektif hasta sayisi; n/n 15/19 17 /12 0,251
Ko-morbid hastalik olan
hastalar; n (%) 7 (%20,6) 5 (%17,2) 0,736
Ameliyat siiresi (dk); ortEss 494477 49,3%7,1 0,967
Postoperatif Yogun
bakim suresi (glin); orttss 3 (1-6) 2 (1-5) 0,276
ASA skoru; ortanca(min-max) 2 (2-4) 2 (2-3) 0,071
Ejeksiyonfraksiyonu (%); ortxss ~ 51,18£8,08 53,1£5,58 0,427

ASA: Amerikan Anestezistler Dernegi

Degerler ortalamazstandart sapma, ortanca (en kiigiik-en biiyiik) ve hasta
sayisi (n) olarak verildi.

Mann-Whitney U, t-test ve ki-kare testi kullanildi.

Tablo 2. Anestezi yontemi ve NYHA fonksiyonel siniflamasi
iliskisi
NYHA Fonksiyonel

Sinif 1 Sinif 2 Sinif 3
(n=25) (n=27) (n=11)
Genel anestezi; n(%) 9 (%36.0) 16 (%59.3) 9 (%81.8)
Regional anestezi; n(%) 16 (%64.0) 11 (%40.7) 2 (%18.2)

Degerler hasta sayisi (n, %) olarak verildi. istatistiksel olarak ki-kare testi
kullanildi.
NYHA: New York Kalp Dernegi

rihleri arasinda Harran Universitesi Tip Fakiiltesi Arastirma ve Uy-
gulama hastanesi medikal sistemine kayith sezaryen operasyonu
olmus toplam 2060 hastanin dosyalari tarandi.

Kalp hastaligina sahip ve sezaryen uygulanan toplam 63 hastanin
obstetrik, anestezi ve yenidogan kayitlari retrospektif olarak ince-
lendi. Hastalarin demografik verileri (yas, kilo, boy), gebelik haftasi,
parite, kalp hastaligi, yandas hastaliklar, sezaryenin acil ya da elek-
tif olmasi, yenidogan APGAR Activity, Pulse, Grimace, Appearance,
Respiration skoru 1. ve 5. dk (8-10; bebek iyi durumda, 4-7; bebek
tehlikede, 0-4; bebegin durumu cok agir), yenidogan kilosu ve boyu,
ASA (American Society of Anesthesiologists) risk grubu, monitori-
zasyon sekli, uygulanan anestezi yontemi, postoperatif komplikas-
yonlar, NYHA (New York Heart Association) fonksiyonel siniflamasi,
kalp hastaligi icin uygulanan medikal veya cerrahi tedavileri, yogun
bakim ve hastanede toplam kalis stireleri kaydedildi. NYHA fonksi-
yonel siniflamasinda; NYHA Sinif 1: Ginltk olagan fiziksel aktivi-
telerinde kisitlanma olmayan kap hastalari, NYHA Sinif 2: Fiziksel
aktivitelerinde hafif kisitlanma olan kalp hastalari, NYHA Sinif 3: Fi-
ziksel aktivitede belirgin kisitlanma olmasi, ev iginde yuiriimek gibi
cok hafif aktivitelerle bile semptomlarin ortaya cikmasi, NYHA Sinif
4: Istirahatte bile nefes darligi olmasi olarak kabul edildi.

istatiksel Analiz

Veriler Statistical Package for Social Sciences for Windows 23.0
(IBM SPSS Corp.; Armonk, NY, USA) versiyonu ile analiz edildi.
Surekli degiskenlerin tanimlayici istatistiklerinde ortalama, stan-
dart sapma; kategorik degiskenler sayi ve yiizdelik deger ile ifade
edildi. ikili grup karsilastirmalarinda normal dagilmayan verilerin
analizde Mann Whitney-U testi kullanildi. Kategorik degiskenlerin
oldugu grup karsilastirmalarinda Ki-Kare testi kullanildi. Strekli
degiskenlerin arasindaki korelasyon iliskisi Spearman Rho Kore-
lasyonu ile hesaplandi, p<0,05 istatistiksel olarak anlamh kabul
edildi.

Bulgular

Calismaya kardiyak hastaligi olan 63 hasta dahil edildi. Demogra-
fik ve obstetrik veriler, hastanede yatis ve taburculuk streleri in-
celediginde genel anestezi ve rejyonel anestezi arasinda sonuglar
benzerdi. (Tablo 1)

Kalp hastaligi olan ve sezaryen uygulanan 63 hastanin anestezi
yontemleri incelendiginde, hastalarin 29 una (%46,03) rejyonel
anestezi, 34 une (%53,97) genel anestezi uygulandigi belirlendi
(p>0,05).

Acil sezaryene alinan hasta sayisi 32 (%50,8) idi. Aciliyet durumu-
na gore anestezi yontemleri incelendiginde; Elektif operasyonlarin
19'u (%61,30) genel, 12'si (%38,70) rejyonel anestezi; Acil operas-
yonlarin ise 15'ine (%46,87) genel ve 17'sine (%53,13) rejyonel anes-
tezi uygulandigi goruldi (p>0,05).

Rejyonal anestezi uygulanan gebelerin ise 25'ine (%86,20) spinal
anestezi, 4'ine (%13,80) epidural anestezi uygulandig belirlendi.
Bu hastalarin 17’sine acil sartlar altinda, 12’sine ise elektif sartlar
altinda rejyonel anestezi yapildigi tespit edildi.

Mevcut Kalp hastaligina ek olarak yandas hastaligina sahip (epilep-
si, diyabet, astim, tiroid, hipertansiyon) 12 hastanin (%19,04) 7’sine
genel, 5'ine ise rejyonel anestezi uygulandig belirlendi (p>0,05).
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Calismaya dahil edilen kalp hastaligi olan 63 gebenin kalp hasta-
liklari ve bunlarin NHYA fonksiyonel siniflamasina gére dagilhmi ve
uygulanan anestezi yontemleri karsilastirildiginda NHYA fonksiyo-
nel sinifi arttikca genel anestezi sikligi artmakta, rejyonel anestezi
uygulamasi azalmaktaydi (p=0,030) (Tablo 2).

Rejyonal ve genel anestezi uygulamalarinda yenidoganin kilo, boy
ve APGAR 1. Ve 5.dk skoru agisindan her iki anestezi uygulamasin-
da benzer sonuclar elde edilmis, anlamli bir fark saptanmamistir
(Tablo 3).

Tablo 3. Rejyonal ve genel anestezide yenidogan kilosu,
boyu ve APGAR skoru

Bebek Dogum  Bebek
Agirhigi (gr) Dogum APGAR skoru;
Ortanca Boyu (cm) ortanca (min-max)
(min-max) orttss 1.Dakika 5.dakika
Genel Anestezi 2775 46,3195 6(0-8) 8(0-10)
(700-3660)
Rejyonal Anestezi 2750 491432  6(3-8) 8 (4-10)
(1100-3760)
p Degeri 0,544 0,529 0,518 0,533

Degerler ortalamazstandart sapma, ortanca (en kiigiik-en biiyiik) ve hasta
sayisi (n) olarak verildi.
Mann-Whitney U, t-test ve ki-kare testi kullanildi.

Karahan ve ark. Kardiyak Gebelerde Anestezi Yonetimi

Hastalarin mevcut kalp hastaliklar incelendiginde ilk sirada 40
hasta (%63,5) ile kapak hastaliklari vardi. Kapak hastalklarin 29
unda (%72,5) Mitral yetmezlik (MY), 6'sinda (%15) kapak replasma-
ni sonucu mekanik kapaga sahip hastalar, 2’sinde (%5) Mitral Dar-
lik (MD), 2’sinde (%5) Trikispit Yetmezligi (TY), 1'inde (%2,5) Aort
YetmezIigi (AY) gozlendi. NHYA fonksiyonel siniflamasina gore en
fazla 19 hasta (%47,5) ile tip 2 yer almaktadir. Ayrica bu hastalarin
21(%52,5) ine genel anestezi 19'una (%47,5) rejyonel anestezi uygu-
lanmustir. ikinci sirada ise 10 hasta ile kalp ritm bozuklugu yer al-
maktadir. Ritm bozukluklarinin 4 (%40) tinde kronik atrial fibrilas-
yon (AF), 3 (%30) tinde tam Atriyoventrikiiler (AV) blok (Pacemakerl
hastalar), 2 (%20) sinde sol dal blogu, 1(%10)’inde ise QT uzamasi
vardi. Bu hasta grubunda 8 ini rejyonel anestezi, 2 sine ise genel
anestezi uygulamasi yapilmistir. NHYA fonksiyonel siniflamasina
gore 6 hasta ile en cok sinif 1 hasta grubu yer almaktadir (Tablo 4).

Hastalarin 44’ (%69,84) kalp hastaligina yonelik herhangi bir te-
davi almazken, 19 unda (%31,16) medikal tedavi almaktaydi. Top-
lamda 6 hastaya kapak replasmani yapildigindan gecirilmis kalp
cerrahisi oykuleri vardi. Bu gruptaki tiim hastalara genel anestezi
uygulandigi goruldu.

ASA nin onerdigi standart monitorizasyonun yaninda, genel anes-
tezi uygulanan 4 hastaya santral venoz kateterizasyonu (SVK) ve
arter kanulasyonu yapilarak invazif kan basinci monitorizasyonu
uygulandigi belirlendi. Bu hastalarin 2’sinde pulmoner hipertansi-
yon ve 2’sinde de pacemaker vardi.

Tablo 4. Kalp hastaliklarinda uygulanan anestezi yontemleri ve NYHA fonksiyonel siniflamasi dagilimi

Anestezi sekli

Total Genel anestezi
Kapak hastaligi 40 (%63,5) 21
Kalp ritm bozuklugu 10 (%15,9) 2
Romatizmal kapak hastahg 6 (%9,5) 5
Koroner arter hastaligi 4 (%6,3) 3
Pulmoner Hipertansiyon 3 (%4,8) 3

Tablo 5. Eski sezaryen sayisinin diger parametreler iizerine etkisi

0n=31(%49,2)  1n=10 (%15,9)

Gebelik haftasi 36 (30-40) 36 (28-37)
Parite 3 (1-11) 4(1-8)
Ameliyat stiresi (dk) 49 (35-63) 51 (41-61)
Hastanede yatis stiresi (gtin) 5 (2-8) 3(2-5)
Postoperatif Yogun bakim

Unitesinde kalis stiresi (gtin) 3(1-5) 1(1-1)

Bebek dogum agirhgi (gr) 2530 (1250-3600)

Bebegin dogumda

boy uzunlugu (cm) 50 (30-55) 50 (45-55)
1.dakika APGAR skoru 6 (0-8) 7 (5-8)
5.dakika APGAR skoru 8 (0-10) 9 (7-10)
ASA skoru 2 (2-4) 2(2-2)
Ejeksiyon fraksiyonu 50 (35-65) 55 (40-60)

Degerler ortanca (en kuguik-enbuyiik) seklinde ifade edilmistir. *p<0.05

2925 (2400-3760)

NYHA fonksiyonel

Rejyonal anestezi Sinif 1 Sinif 2 sinif 3

19 15 19 6

8 6 4

1 2 3 1

1 1 = 3

1 1 1

Eski Sezaryen sayisi
2 n=13 (%20,6) 3 n=7 (%11,1) 4 n=2 (%3,2) p

36 (29-39) 35 (21-39) 30,5 (30-31) 0,304
4 (2-9) 5 (4-11) 11 (8-14) 0,161
49 (42-63) 55 (40-65) 42 (39-45) 0,128
4(3-8) 10 (3-14) 7 (6-8) 0,009*
2,5(1-3) 4 (4-4) 5,5 (5-6) 0,087
2880 (1100-3600) 2750 (700-3660) 1595 (1440-1750) 0,145
50 (44-55) 50 (5-55) 52,5 (50-55) 0,155
6 (3-8) 7(1-8) 7 (6-8) 0,739
8 (4-10) 9 (1-10) 9 (8-10) 0,725
2(2-2) 2(2:3) 2(2-2) 0,055
55 (45-60) 50 (40-60) 57,5 (55-60) 0,552
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Tablo 6. Siirekli degiskenlerin arasindaki korelasyon iliskisi

Spearman's
rho
Correlations

Gebelik haftas r
p
Hastanede yatis stiresi (gtin) r
p
Postoperatif yogun bakim
Uinitesinde kalis siiresi (gtin) r
p
Bebek dogum agirligi (gr) r
p
Bebegin dogumda boy uzunlugu r
p
1.dakika APGAR skoru r
p
5.dakika APGAR skoru r
p
ASA skoru r
p

Postop
YB
siiresi
(gtin)
(n=25)

-0,59*
0,002
0,476*

0,016

Bebek
dogum
agirhig
(gn)
0,604
<0,001
-436

<0,001

-0,54*

0,005

Bebegin
dogumda  1.dakika
boy APGAR
uzunlugu skoru
0,332 0,390
0,008 0,002
-0,392 -0,282
0,001 0,025
0,001 -0,228
0,995 0,272
0,608 0,572
<0,001 <0,001
0,583
<0,001

5.dakika
APGAR
skoru

0,397
0,001
-0,267
0,035

-0,128
0,542
0,555
<0,001
0,524
<0,001
0,977
<0,001

ASA
skoru

-0,269
0,033
0,427
<0,001

0,316
0,123
-0,33*
0,007
-0,38*
0,002
-0,41*
0,001

-0,364
0,003

Ejeksiyon
fraksiyonu

-0,047
0,715
-0,139
0,276

-0,064
0,762
0,036
0,781
-0,019
0,884
0,144
0,260
0,142
0,268

-0,311*

0,013

Tablo 7. Kardiyak patolojiye sahip gebelerde uygulanan sezaryen anestezisi ile ilgili retrospektif calismalarin ve yaptigimiz

¢alismanin karsilastirilmasi

Stre (yil)

Toplam Vaka Sayisi
Kapak hastaliklari
Konjenital
Romatizmal kapak
Pulmoner hipertansiyon

Ritm bozuklugu

Digerleri
Ortalama Yas
Ortalama Gebelik
Genel
Anestezi Secimi
Rejyonel
Spinal
Epidural
Kombine
NYHA Siniflamasi
Tip 1-2
Tip 3-4

Maternal exitus

NYHA: New York Kalp Dernegi

Boyle
2003

5vil
22

22

27,6
38,7

14
Yok

10
12
yok

Goldszmidt Hidano
ve ark ve ark
2010 2011
19 il 7yl

192 67
165
20 67
2
5
29,5 24,95
38 37,97
38 51
154 16
27 Bilinmiyor
127 Bilinmiyor
Bilinmiyor
175 67
17 Yok
var (1) yok

Yildirim
ve ark
2014

6yl
107
81
10
3
3
1
9
30,5
38,5
53

54
34

99

yok

Warrick
ve ark
2015

6yl
33

33

27
Bilinmiyor
5

22
Bilinmiyor
Bilinmiyor

Bilinmiyor

29
4
var (1)

Bizim
Calismamiz
3
63

40

10
313
36

34

29
25

yok

52

yok



Calismaya dahil edilen kalp hastaligi olan 63 gebenin 32’sinde
(%50,8) onceden sezaryen operasyonu gecirdigi 6grenildi. Sezaryen
operasyonu geciren 32 hastanin analizinde gecirilmis sezaryen sa-
yisi 3 ve Uizerinde olan hastalarda hastanede yatis siiresi anlamli
olarak daha uzundu bulundu (p=0.009). (Tablo 5)

Surekli Degiskenlerin Arasindaki Korelasyon iliskisi yoniinden ince-
ledigimizde Ejeksiyon fraksiyonu arttikca ASA skoru azalmaktaydi
(r=-311, p=0,013). Gebelik haftasi ile postoperatif yogun bakim
sliresi arasinda negatif yonde orta diizeyde korelasyon vardi, yani
gebelik haftasi arttikca postoperatif yogun bakim siresi kisalmak-
taydi (r=-599, p=0,002). Bir diger degisken iliskisi ise ASA skoru ve
yenidogan tizerine olan negatif yondeki orta dizeydeki iliskidir.
ASA skoru arttikca yenidogan kilo (r=-336, p=0,007), boy (r=-388,
p=0,002), APGAR 1.dk (r=-410, p=0,001) ve APGAR 5.dk (r=-364,
p=0,003) azalmaktayd (Tablo 6).

Tartisma

Calismamizda, 2015 ile 2017 yillari arasinda 2060 sezaryen vakasi
icerisinde, kalp hastaligi bulunan ve sezaryen operasyonu olan 63
kadinin retrospektif olarak anestezi yonetimini inceledik. Yaptigi-
miz calismada; vakalarin %50,8 inin acil oldugu, %53,97 sinde ge-
nel anestezi tercih edildigi, NHYA fonksiyonel sinifina gore %42,85
orant ile en hazla sinif 1l nin oldugu, hastaliklar arasinda %63,5 ile
kapak hastaliklarin en fazla goruldigii, rejyonel anestezi uygula-
nan hastalarin %86,20'sinde spinal anestezi uygulandigi ve anne
mortalitesinin gortilmedigi tespit edilmistir.

Kalp hastaligina sahip gebe hastalar hem kadin dogum uzmani
hem de anestezi uzmani icin 0zgiin ve benzersiz bir sorundur.
Ozellikle son 20 yilda, gebelikte meydana gelen fizyolojik yiikiin
artmasi ve bu grup hastadaki kardiyovaskiiler sistemdeki tehlikeli
artislarin farkindahgi, hamilelik konusunda erken bir danisman-
liga yol agmis ve bazi hastalarda gebe kalmalari onlenmistir. Bu
nedenle kalp hastaligi olan gebe prevalansi son on yilda nispeten
sabit kalmistir (6).

Sistemik vaskiiler direncin azalmasina neden olan periferik vazodi-
latasyonun, gebelikle iliskili ilk kardiyovaskiiler degisikliktir. Buna
bagli olarak kardiyak atim hacmi gebeligin 8. haftasinda %20, ge-
beligin 20-28. haftasinda ise %40-50'ye kadar artar (7, 8). Gebelik
suiresince bu degisim anne tarafindan tolere edilir ancak maternal
kalp hastaliklarindan %1’den azi klinik olarak 6nemli olup mevcut
olduklarinda ise maternal, fetal ve neonatal k6t sonuglar ile ilis-
kilendirilmistir (9).

Hem dogustan hem de edinilmis kalp kapagi hastaliklari anne
ve fetlisteki morbidite ve mortalitenin en nemli nedenleri ara-
sindadir. Romatizmal kalp hastaligi ise gelismekte olan ulkeler-
de onemli bir sorun teskil etmektedir. Kapak hastaligina sahip
gebeler, gebelik oncesi herhangi bir klinik bulgulari olmasa da
gebelikle beraber klinik belirtileri agirlasabilir ve gebeligin son-
landinimasi zorunlu hale gelebilir. Yine bu hastalarda gebeligin
varligi yapilacak tedaviyi de etkilemektedir. Gebelerde daralmis
kapak hastaliklari, regtirjitan lezyonlara gore daha fazla risk ta-
simaktadir. Sol kalp kapak hastaliklari ise sag kalp kapak has-
taliklari ile karsilastirildiginda daha yiiksek komplikasyon ora-
nina sahiptir. Mekanik kapak protezleri olan kadinlarda baslica
antikoagulasyon tedavisi ilgili 6zellikli sorunlar mevcuttur (10,
1).

Karahan ve ark. Kardiyak Gebelerde Anestezi Yonetimi

Mitral Darlik (MD) gelismekte olan tlkelerde ozellikle gebelikte
en sik rastlanan kapak lezyonlarindan birisidir (12). Gebelik, MD
I olan hastada kardiyak fonksiyon icin zararli etkilere neden olur.
MD sahip gebelerde goriilen fizyolojik tasikardi, sol ventrikiil do-
lum stresini kisaltir, sol atriyal basincin yiikselmesine, pulmoner
odeme yol acabilir. Kardiyak atim hacminin azalmasinin sonucu
olarak hipotansiyon, yorgunluk ve senkop gorilebilir (13). Geng
kadinlarda aort darliginin (AD) en sik nedeni konjenitaldir. AD na-
diren gebelikte komplike olur. Bu lezyon romatizmal kalp hastali-
gina sekonder olarakta olusabilir ve siddetli semptomlarin goril-
mesi icin 3-4 dekat gecmesi gerekmektedir (14). Ciddi AD gebelikte
glcliikle tolere edilen bir kapak hastaligidir. Gebe kadinda ilk tri-
mesterda AD na bagli semptomlar gelisiyorsa gebeligin sonlandi-
rilmasi tavsiye edilir (15, 16). MY, azalmis periferik vaskiiler direnc,
aort yetmezliginde ise azalmis sistemik vaskiiler diren¢ nedeniyle
gebelikte rahat tolere edilebilen patolojilerdir (17, 18). Yaptigimiz
calismada kapak hastaliklari toplam kalp hastaliklarinin %63,5 ini
olusturmaktaydi. Kapak hastaliklarin 29 unda (%72,5) MY, 6'sinda
(%15) kapak replasmani sonucu mekanik kapaga sahip hastalar,
2'sinde (%5) MD, 2’sinde (%5) TY, T'inde (%2,5) AY gozlendi.

Kardiyak hastaliga sahip sezaryen olan gebe hastalarla ilgili vaka
takdimleri cogunlukta mevcut olmakla beraber retrospektif olarak
inceleyen yayinlar sik degildir (3, 19-22) (Tablo 7).

Retrospektif inceledigimiz yayinlarda tilkemizde yapilan bir calisma
ile yaptigimiz calismada gebelik yas ortalamasi ile ortalama gebelik
haftalari daha yiiksek olarak goriilmektedir (3). Ayni sekilde siire goz
oninde tutularak vaka sayilarinin toplamina bakildiginda tilkemiz-
de yapilan ¢alismalarda bu ortalamalarin daha fazla oldugu gortil-
du. Kalp hastaliginin siniflandiriimasina bakildiginda ise Boyle (19),
Warrick ve ark. (20) ve Hidano ve ark. (21) calismalarinda tamaminin
konjenital kalp hastaliklari olusturmaktadir. Goldszmidt ve ark. (22)
ve Yildinm ve ark. (3) calismalarinda ise sirasiyla vakalarin %85,9 ve
%75,7'si kalp kapak hastaligi olarak yer almakta. Bizim calismamiz-
da ise bu oran %63,5 tir. %15,9 orani ile iletim problemleri calisma-
mizda diger calismalara kiyasla 6ne ¢tkmaktadir.

New York Heart Association siniflandirmasina gore yayinlari ince-
ledigimizde ise Hidano ve ark. (21) calismasinin tamaminin NHYA
I ve Il sinifinda oldugu gortilmastir. NHYA 11l ve IV sinifi agisindan
degerlendirildiginde %54,5 oraninda Boyle’nin (19) calismasinda
gorilmektedir. Bu orana en yakin deger ise %17,4 orani ile bizim
¢alismamizdir.

Calismalarin anestezi yonetimi incelendiginde, hastanin kardi-
yak hastaligi ile NHYA fonksiyonel siniflamasina gore yapildigi
gozlemlenmistir. Yildinm ve ark. (3) calismasinda NHYA sinifla-
ma skoru yuiksek, kalp hastaligi icin cerrahi girisim gecirmis veya
tibbi tedavi alan gebelerde genel anestezi oranlarinin yiksek
oldugu belirtilmistir. Goldszmidt ve ark. (22) yapmis olduklari ¢a-
lismada, bu tir hastalarda cogunlukla rejyonel anesteziyi tercih
ettikleri ozellikle NYHA 111-1V sinifindaki gebe hastalarda spinal
anestezi uygulamadiklari, bu hastalarda blok seviyesinin daha
kontrolli olmasi ve kardiyovaskuler stabiliteden dolayr epidural
anestezi uyguladiklarini belirtmislerdir. Warrick ve ark. (20) calis-
mas! digerlerine paralellik gostermektedir. Ozellikle NYHA 11I-1IV
sinifindaki hastalar basta olmak (izere tim kardiyak hastaliga
sahip gebelere noroaksiyal anestezi yaptiklarini belirtmislerdir.
Boyle’'nin calismasinda (19) sezaryen operasyonu icin tercih edi-
len anestezi yonetimi %31,81 ile genel anestezi (%42,85 NHYA
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I, %42,85 NHYA 1) %72,73 ile rejyonel anestezidir. Rejyonel
anestezi tercihleri ise agirhkh olarak epidural anesteziydi (%50
NHYA I, %50 NHYA 1lI-IV). Hidano ve ark. (21) ¢alismasinda ise
NHYA 11l ve IV sinifi bulunmamakta ancak diger siniflarda %76,1
rejyonel anestezi uygulanmis. Bizim calismamiz da Yildirim'in
calismasina benzer sonuglara sahip olup diger calismalara gore
genel anestezi sikhigl daha on plana ¢ikmaktadir. NHYA Sinif |
ve Il olan hastalarda genel anestezi orani ile rejyonel anestezi
orani sirasiyla %48,07 ve %51,63 olup benzerdi. Ancak NHYA sinif
Il olan hastalarda %81,81 oraninda genel anestezi uygulanmistir.
Calismamizdaki genel anestezi oranini yiiksek olmasinin nedeni,
rejyonel anestezinin hasta tarafindan reddedilmesi hemodina-
mik dengesizlik, tedaviye direncli kalp yetmezligi ya da supin
pozisyonunu tolere edemeyen hastalar ve kalp kapak darliklarin
mevcudiyetidir. Bu gruptaki genel anestezi sikliginin fazla olma-
sinin diger bir neden ise gebeligi tolere edemeyip erken donem-
de hemodinamisi bozularak acil ameliyata alinan hasta sayisinin
fazla olmasidir. Higbir hastaya preoperatif donemde sedatiflerle
premedikasyon yapilmamistir.

Klinigimizde kalp hastaligi olan gebe hastalara yaklasimimiz pre-
operatif anestezi hazirhgi ile baslamaktadir. Kadin hastaliklari ve
dogum boliimii ve kardiyoloji boltimii ile beraber hasta degerlen-
dirilir. Ameliyat oncesi hastanin hemodinamisi ile fetisiin saghg
degerlendirilip maternal giivenligini saglayacak, fetusu intrauterin
fetal asfiksiden koruyup uteroplasental perfiizyonun idame ettiril-
mesini saglayan en uygun anestezi yonetimine karar verilir. Has-
tanin kalp disi ek hastaliklarinda ilgili bélumlerden konsiiltasyon
istenir. Hastanin en uygun iyilik hali ile operasyona alinmasi sagla-
nir. Calismamizda tim bu uygulamalar esliginde klinigimizdeki bu
tir hastalara yaklasimimiz bulgularimiza paralel olarak kendini
gostermektedir.

Calismamizda kardiyak problem olarak iki faktor diger calismalara
gore on plana ¢ikmaktadir. Bunlardan biri mekanik kapak protezi
olan hastalar digeri ise ritim bozuklugu olan hastalardir. Ritim bo-
zuklugu calismamizda ikinci en sik hastalik grubu olmustur. Ritim
bozukluklarinin 4 (%40) tiinde kronik AF, 3 (%30) Ginde tam AV blok
(Pacemakerli hastalar), 2 (%20) sinde sol dal blogu, 1(%10)'inde ise
QT uzamasi vardi. Vaka takdimi olarak inceledigimizde ozellikle
pacemakerli hastalarda hemodinamik instabilite nedeniyle anes-
tezik yaklasim olarak genel anestezinin tercih edildigi gortilmekte-
dir. Hemodinamik stabilitesi normal olan hastalarda spinal anes-
tezi tercih edilmektedir (23, 24). Ayni sekilde AF ve QT sendromlu
gebe hastalarda rejyonel anestezinin giivenli bir seklide kullanimi
ile ilgili yayinlar mevcuttur (25, 26). Calismamizda hemodinamik
stabilitesi kotu olan iki hastada genel anestezi tercih edilirken
diger ritim bozuklugu olan hastalarda spinal anestezi tercih edil-
mistir. Calismamizdaki hastalarimizin 6'sinda mekanik kapak rep-
lasmani vardi. Kapak replasmani olan hastalar antikoagiilasyon
ilaclari kullandiklari icin hastalara genel anestezi uygulanmistir.

Goldszmitdh ve ark. (22) hastalarin %32 sinde arter monitorizas-
yonu yapildigini, %10 nunda SVK, %2 sinde ise pulmoner arter ka-
teteri takildigini; son 10 yilda ise SVK ve pulmoner arter kateteri
takilma oraninin sirasiyla %8 ve %4 den %5 ve %0,4’e geriledigini
belirtmektedirler. Yildinm ve ark. (3) calismasinda ise invazif ar-
ter kateteri ve SVK takilma orani %2,8 olarak tespit edilmis. Bizim
calismamizda ise bu oran %6,34 olarak bulundu. Diger calismalar
ile karsilastirildiginda invazif monitorizasyon konusunda merkezi-
mizde farkli bir uygulama yapiimadigini saptadik.

Genel anestezi uygulanan hastalarda hastanede kalis suiresi en fazla
12 giin iken rejyonel anestezi yaptigimiz hasalarda bu sire 12 giin-
dur. Aralarinda anlamh bir fark bulunmamustir. Ancak sezaryen ge-
ciren 32 hastanin analizinde gecirilmis sezaryen sayisi 3 ve tizerinde
olan hastalarda hastanede yatis siiresi anlamli olarak daha uzundu
(p=0.009). Boyle'nin (19) yaptigi calismada ise NYHA I1I-1V sinifi gebe
hastalarda hastanede yatis stiresi diger hastalara gore anlaml olarak
daha uzun oldugu bunun kalp hastalig tipiyle, parite, anne yasi ile
iliskisi olmadigr bildirilmistir. Yildirim ve ark. (3) Yaptigi calismada
ise genel anestezi uygulanan hastalarda yatis stiresinin 35 giine ka-
dar ¢iktigl bunun nedenin ise ameliyat oncesi yakin gozlem ve hazir-
lik asamalarindan kaynaklandigini belirtmislerdir.

Sonug

Calismamizin sonucunda kardiyak hastaliga sahip gebelerde uygu-
lanan rejyonal ve genel anestezi oranlari benzer bulunurken; elek-
tif vakalarda genel anestezinin, acil vakalarda ise rejyonel anes-
tezinin daha fazla uygulandigi gorildi. NHYA fonksiyonel sinifi
ylkseldikce gebelerde genel anestezinin daha fazla tercih edildigi
saptandi. Rejyonel tekniklerin uygulanamadig, fazla kan kaybi ve
hemodinamik dengesizlik beklenen hastalarda, genel anestezi 6n
plana ¢ikmaktadir. Ritm bozukluguna sahip gebelerde ise rejyonel
anestezinin daha fazla tercih edildigi belirlendi. Rejyonel aneste-
zinin avantajl, hasta carpinti, gogis agrisi ve nefes darligi gibi her-
hangi bir semptom hissederse bunu bildirebilir ve boylece zaman
kaybetmeden bu olumsuzluklar diizeltilebilir.

Kardiyak hastaligi olan gebelerde multidispliner yaklasim gerek-
mektedir. Kardiyolog, dogum uzmani ve anesteziyolog kardiyak
problemi birlikte analiz etmeli, tartismali ve bunun sonucunda
uygun bir anestezi yonetimi belirlenebilir.
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Abstract/Oz

Association of Benign Breast Disorders with

Hypothyroidism

Benign Meme Bozukluklarinin Hipotiroidizmle iliskisi

Sadaf Alipour'23
Ladan Hosseini’

, Nooshin Shirzad *> (2, Azin Saberi’

Introduction: More than half of women complaining of breast
symptoms are affected by benign breast disorders (BBD). Thyroid
dysfunction has been implicated as the etiology. Therefore, we con-
ducted a study to assess the association between BBD and hypoth-
yroidism.

Methods: In this case-control study, 226 women with BBD without
a history of thyroid disorders were recruited consecutively as the
case group. Controls included 206 healthy women without breast
disease. Blood samples were taken, and the levels of free thyroxin,
tri-iodothyronine, thyroid stimulating hormone, prolactin, and anti-
thyroid peroxidase antibody were measured.

Results: Hypothyroidism was insignificantly more frequent in the
case (5.8%) than in the control group (5.3%), as well as in cases of
fibrocystic changes (7.9%) in comparison with mastalgia (1.4%) and
nipple discharge (2.6%) in the BBD subgroups (p=0.85 and 0.09, res-
pectively). On contrary, Hashimotos disease was slightly more frequ-
ent in controls, but the difference was not significant (p=0.70).

Conclusion: The present study demonstrates no significant associati-
on between hypothyroidism and BBD.

Keywords: Breast, benign, thyroid, hashimoto, autoimmunity

, Akram Seifollahi ©

, Hadith Rastad” @,

Amag: Meme semptomlarindan sikayet eden kadinlarin yarisindan
¢ogu benign meme hastaliklarindan etkilenmektedir. Tiroid fonksi-
yon bozuklugu etyoloji olarak iliskilendirilmistir; Bu nedenle benign
meme hastaliklarinin (BBD) hipotiroidi ile iliskisini degerlendirmek
icin bir calisma yaptik.

Yontemler: Kesitsel tipteki bu calismada, tiroid bozuklugu oyki-
sii olmayan BBD'li 226 kadin, ardisik olarak vaka grubu olarak ca-
lismaya alindi. Kontroller arasinda 206 saghkli kadin vardi. Tim
katihmcilardan kan ornekleri alindi ve her drnekte serbest tiroksin,
tri-iyodotironin, tiroid uyarici hormon, prolaktin ve anti-tiroid perok-
sidaz antikoru diizeyleri 6lctildi.

Bulgular: Hipotiroidi kontrol grubunda (%5,3) de mastalji ile karsilas-
tinldiginda fibrokistik changes (%7,9) durumlarda oldugu gibi (%2,6)
alt gruplari (%1,4) ve meme desarj daha 6nemli 6l¢ciide olmayan du-
rumda (% 5,8) daha sik sik (p=0,85 ve 0,09, sirasiyla). Tersine, Hashi-
moto hastaligi denetimlerde biraz daha sik, ama fark énemli degildi
(p=0,70).

Sonug: Bu calismada, hipotiroidi ve benign meme hastaliklari arasin-
da anlamli bir iliski bulunmadigi gosterilmistir.

Anahtar Kelimeler: Meme, benign, tiroid, hashimoto, otoimmiinite

ORCID IDs of the authors: S.A. 0000-0002-7451-
4077; N.S. 0000-0003-0731-9586; A.S. 0000-0002-
2761-2045; Akram S. 0000-0002-2761-2045; H.S.
0000-0003-4356-1038; L.H. 0000-0003-4982-4070.

"Department of Surgery, Arash Women’s Hospital,
Tehran University of Medical Sciences, Tehran,
Iran

2Vali-e-Asr Reproduction Health Research Center,
Tehran University of Medical Sciences, Tehran, Iran
3Breast Disease Research Center, Tehran
University of Medical Sciences, Tehran, Iran
*Endocrinology and Metabolism Research Center,
Endocrinology and Metabolism Clinical Sciences Institute,
Tehran University of Medical Sciences, Tehran, Iran
Endocrine Research Center, Valiasr Hospital,
Tehran University of Medical Sciences, Tehran, Iran
*Department of Pathology, Arash Women'’s
Hospital, Tehran University of Medical Sciences,
Tehran, Iran

“Research Development Center, Arash Women’s
Hospital, Tehran University of Medical Sciences,
Tehran, Iran

Address for Correspondence/
Yazisma Adresi:

Nooshin Shirzad

E-mail: nshirzad11@gmail.com

Received/Gelis Tarihi: 31.05.2017
Accepted/Kabul Tarihi: 20.07.2018

© Copyright 2018 by Available online at
istanbulmedicaljournal.org

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

Introduction

Breast-related complaints comprise a significant portion of health problems in women. Studies
have shown that approximately half of women attending clinics complaining of breast symptoms
are affected by benign breast disorders (BBD) (1), including fibrocystic disease, nipple discharge,
or mastalgia. The etiology of BBD is unknown, but various factors have been accounted for them,
and endocrine disorders, including thyroid-related factors, is one of them (2-4). Although the
relation between thyroid hormones and BBD is yet controversial, decreased thyroid function is
considered as a probable cause of BBD, and thyroid hormone replacement therapy has positive
effects on the BBD clinical outcome (2, 5-12).

The aim of this study was to investigate the association between BBD and hypothyroidism.
Methods

Participants

This case control study was conducted in the breast clinic of Arash Women’s Hospital, a uni-
versity hospital in Tehran, Iran, between 2013 and 2014, and 226 women diagnosed with BBD
based on the eligibility criteria were consecutively selected and included in the case group.
Inclusion criteria were the following: women with BBD consisted of breast pain, fibrocystic
changes (FCC), or nipple discharge. Patients with a solid or large cystic mass in the breast dis-
covered on examination or imaging or with any indication for breast surgery, breast cancer,
bloody discharge, ductal or lobule hyperplasia, pregnancy, hyperprolactinemia, consumption
of oral contraceptives, and recent treatment of hypo- or hyperthyroidism were excluded from
the study.
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For documenting of breast pain, cases of mild, moderate, or severe
mastalgia, described respectively as tolerable or disabling pain
by the patients, were included. Nipple discharge was defined as
spontaneous or nonspontaneous nonbloody, nonwatery, and non-
serous uni- or bilateral discharge from one or more ducts, which
was recognized by the patient as bothersome. FCC was diagnosed
according to either breast clinical features, identified as cyclic bi-
lateral breast nodularity and tenderness without true mass, or the
ultrasonographic or histological detection of FCC.

The control group consisting of 206 healthy women was select-
ed among women who had attended the clinic for breast cancer
screening without any breast symptoms, who were not receiving
treatment for thyroid disease, and who had normal breast clinical
exam and breast ultrasonography as well as normal mammaogra-
phy if above 39 years of age. Exclusion criteria consisted of detec-
tion of a solid or large cystic mass on the breast exam or imaging
or any indication for breast surgery, breast cancer, pregnancy, hy-
perprolactinemia, consumption of oral contraceptives, and recent
treatment of hypo- or hyperthyroidism.

The study was approved by the Institutional Review Board of Teh-
ran University of Medical Sciences by the number of 18090-39-04-
91 in Feb 2013, and written informed consent was obtained from
all participants.

In all participants, breast and thyroid exam were performed by
two surgeons experienced in breast disease. Demographic charac-
teristics of all participants and any nonspecific symptoms related
to hyper- or hypothyroidism were recorded. Blood samples were

Table 1. Frequency of BBD subtypes

Type of BBD Number (%)
FCC 53 (23.5%)
Mastalgia 74 (32.7%)
ND 30 (13.3%)
FCC+Mastalgia 61 (27%)
FCC+ND 3 (1.3%)
Mastalgia+ND 3(1.3%)
Mastalgia+FCC+ND 2 (0.9%)
Total 226 (100%)

BBD: benign breast disorders; FCC: fibrocystic change; ND: nipple discharge

Table 2. Comparison of serum TSH and TPO Ab between
the two groups

Cases Controls  Crude OR*

n (%) n (%) (95% CI) p
Serum TSH level (ulU/mL)
<5 213(94.2) 195(94.7) 1.08(0.47-2.4) 0.85
>5 13(5.8)  11(5.3)
TPO Ab level
<40 ** 176 (77.9) 158 (76.6) 0.9 (0.59-1.48) 0.70
>40 50 (22.1)  48(23.3)

* OR: odds ratio; ** reference category
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collected from all participants, and sera were stored at -40 °C until
assay. Thyroid laboratory blood tests including free thyroxin (FT4),
tri-iodothyronine, thyroid stimulating hormone (TSH), prolactin
(PRL), and thyroid peroxidase antibody (TPO Ab) were performed
by the electrochemiluminescence immunoassay (ECLIA) method,
using Roche diagnostics kits and a Roche/Hitachi Cobas e-411 ana-
lyzer (GmbH, Mannheim, Germany).

The diagnosis of thyroid disease was performed according to
hormonal parameters. The TSH level =5 micro-international unit
per milliliters (ulU/mL) as well as TPO Ab levels above 40 inter-
national units per milliliters (IU/mL) were considered abnormal.
Normal ranges of TSH and T4 (total thyroxine) in adults are 0.2-4.2
IU/mL and 4.8-14.1 pg/dL, respectively. The patients with TSH>5
and a normal T4 concentration were considered to have subclini-
cal hypothyroidism, and those with a T4 concentration below the
normal range were categorized as having overt hypothyroidism.
Detection of serum TPO Ab was diagnosed as autoimmune or
Hashimotd's thyroiditis.

Statistical Analysis

Statistical analysis was performed with the Statistical Package for
Social Sciences software version 16.00 for Windows (SPSS Inc.; Chi-
cago, IL, USA). Descriptive statistics are presented as mean+SD or
numbers and percentages. An analysis by x? test or Fisher's exact
test was performed to evaluate qualitative variables. For continu-
ous variables, Student’s t-test was used. A logistic regression model
was used to adjust the association between BBD and thyroid func-
tion tests for confounding factors including age, body mass index
(BMI), and family history of BBD, and to estimate the strength of
this association.

A p<0.05 was considered to be statistically significant. In addition
to TSH, other variables including age, BMI, and a family history of
BBD were separately entered into the model of multinominal lo-
gistic regression (univariable model), and the crude odds ratio (OR)
of each was obtained. The variables with p<0.02 were entered into
the model. The p-value <0.05 was considered to be statistically
significant. In addition, another multinominal logistic regression
model was used for association between the TPO Ab level and BBD,
and the same confounding variables were considered.

Results

Overall, a total of 432 women including 226 women with BBD
and 206 healthy controls without BBD were included in the study.
The mean age of patients and controls was 40£8.8 years (20 to 63
years) and 4619.8 years (23 to 71 years), respectively.

In the patients group, mastalgia with 62% (cumulative rate) was the
most common benign breast disorder, followed by FCC (52.65%)
and nipple discharge (16.80%). The frequency of various types of
BBD is shown in Table 1.

When comparing the case and control groups, no significant differ-
ence was found in the hypothyroidism and thyroid autoimmunity
rate between the two groups (p=0.85 and 0.70, respectively) (Table
2).

The rate of hypothyroidism and high TPO Ab between the BBD
subgroups (FCC, mastalgia, and nipple discharge) were not signifi-
cantly different (p=0.09 and 0.8, respectively). The frequency of
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Table 3. TSH and TPO Ab in BBD subgroups
TSH Level (ulU/mL)

n (%)
Type of disorder <5 >5
FCC 105 (92.1) 9(7.9)
Mastalgia 73 (98.6) 1(1.4)
ND 37(97.4) 1(2.6)

TPO Antibody

n (%)

p <40 >40 p
0.09 87 (76.3) 27 (23.7) 0.84
59 (79.7) 15 (20.3)

30(78.9) 8(21.1)

BBBD: benign breast disorder; FCC: fibrocystic change; ND: nipple discharge; TSH: thyroid stimulating hormone; TPO: thyroid peroxidase

Table 4. TSH and TPO Ab in patients with different levels of pain
Serum TSH (ulU/mL)

n (%)
Breast Pain Intensity <5 >5
No 28(90.3) 3(9.7)
Mild 56 (98.2) 1(1.8)
Moderate 60 (93.8) 4(6.2)
Severe 9(81.8) 2(18.2)

TSH: thyroid stimulating hormone; TPO: thyroid peroxidase

these thyroid abnormalities in different BBD subgroups is shown
in Table 3 in detail. In the same group, an abnormal TPO antibody
level was detected in 27 (23.7%) women with FCC, 15 (20.3%) with
mastalgia, and 8 (21.1%) with nipple discharge.

The frequencies of hypothyroidism and thyroid autoimmunity at
different levels of breast pain are demonstrated in Table 4.

In the unadjusted analysis, serum TSH (OR: 0.98, 95% confidence
interval [CI]: 0.9-1.02) and TPO Ab levels (OR: 0.9, 95% Cl: 0.99-1)
had no impact on BBD.

These results did not change after an adjustment for age, BMI, and
a family history of benign breast disorders, and the association
between BBD and serum TSH (OR: 0.98, 95% Cl: 0.9-1.04) and TPO
Ab levels (OR: 1, 95% ClI: 0.99-1) was not shown.

Discussion

Benign breast disorders are a heterogenous group of disorders that, al-
though not dangerous, can affect the quality of life and have multiple
adverse effects. Concerns of patients about breast symptoms, disabil-
ity, and sometimes disturbed partnership due to severe breast pain
or discharge are some common examples. BBD is very widespread
among women, especially in women of young and reproductive age.

In our study, hypothyroidism was insignificantly more common in
women with BBD in comparison with the control group. Thyroid
autoimmunity was slightly more frequent in the case group, but
the difference was not significant. In the BBD subtypes, the abnor-
mal levels of TSH (=5 plU/mL) were detected more frequently in
the FCC group. Nevertheless, these higher levels were not statisti-
cally significant in the final analysis. In addition, among women
in the mastalgia subgroup, hypothyroidism was more common in
patients with moderate breast pain than in the severe and mild
cases, but this also was not statistically significant.

TPO Antibody

n (%)

p <40 >40 p
0.15 23 (74.2) 8 (25.8) 0.39
51(89.4) 6 (10.5)

50 (78.1) 14 (21.9)

9 (81.80) 2(182)

The association of breast diseases with thyroid disorders have
been widely studied (2-5, 13-16). Bhargav et al. (5) evaluated data
on 201 patients with BBD to determine the prevalence of hypothy-
roidism in these patients in 2009. They assessed the serum levels
of T,, TSH, and PRL in cases of BBD (plus TPO Ab when hypothy-
roidism or goiter was detected). The overall prevalence of hypo-
thyroidism was 23.2% (nipple discharge 37%, mastalgia 23%, lump/
lumpiness 17.4%). In this study, the highest rate of hypothyroidism
was seen in the nipple discharge group, while in the present study,
the FCC group had the highest rate of hypothyroidism, which was
not statistically significant (5).

In a study by Anil et al. (2) including patients with nodular thyroid
disease and Hashimoto's thyroiditis, a significant association was
found between BBD and thyroid disorders. The rate of hypothy-
roidism in the BBD group was higher than in the control group
(31.4% vs. 21.1%), although insignificantly. Also, the prevalence
of BBD in patients with nodular thyroid disease was significantly
higher than in other groups. In addition, the TSH level in the BBD
group was higher than in the control group, but the difference was
not significant (2). Such association was also confirmed by Hard-
efeldt et al.’s (3) study.

Ditsch et al. (7) evaluated the thyroid status in 143 women with
different benign and malignant breast disorders and identified a
significant association between the thyroid hormones level and
BBD. They showed higher levels of FT3 and FT4 in patients with
BBD than in the control group. Also, their study found a higher
rate of hypothyroidism in patients with BBD compared to controls
(18.5% vs. 7.9%), without significant difference (7).

Giustarini et al. (4) evaluated thyroid function of 61 women with
nodular breast disease who were selected for breast surgery and
compared them with 100 healthy age-matched women. They
showed the strong association between breast cancer and thyroid
autoimmunity. The mean TSH concentration was not different be-



tween breast cancer, BBD, and control groups. In this study, the
prevalence of TPO Ab was significantly higher in patients with BBD
than in the control group, whereas this difference was not demon-
strated in our study.

Mardaleishvili et al. (16) screened a group of 90 women for thyroid
and breast disease and showed an indirect association between
the thyroid function and FCC.

In addition, in 2011, Muller et al. (8) showed a higher prevalence of
breast cancer in women affected by benign thyroid diseases, and
Hajtmanova et al. (9) demonstrated a positive association between
these disordes and Grade | breast carcinoma in 2012. The studies
by Hardefeldt et al. (10) and Tosovic et al. (11) in 2012 also con-
firmed a probable association between breast cancer and autoim-
mune thyroid disease. Schonfeld et al. (17) in their study showed
another association and found a significant association between
BBD and thyroid cancer, while others did not find such associa-
tion (18).

In addition to BBD, the association between breast cancer and thy-
roid disease has been studied as well (7, 13, 14, 19, 20). Brandt et
al. (19) in their study on 766 patients with breast cancer found a
significant positive association between increased FT4 levels and
reduced breast cancer mortality and increased survival. Howev-
er, Chan et al. (20) did not find any association between thyroid
hormones and breast cancer. In a study by Angelousi et al. (13), a
proliferative effect of thyroid hormones on breast cells was iden-
tified. In that study, the TSH level was not significantly different
between the study groups, but the FT4 level was significantly high-
er in the BBD and breast cancer group compared to the control
group, and the prevalence of goiter in the BBD group was higher
than in the breast cancer and control group as well. Also, thyroid
autoimmunity in the BBD group was higher than in the breast
cancer and control groups. In that study, an improved prognosis of
breast cancer in patients with hypothyroidism was confirmed with
a lower incidence of lymph node metastasis (13). In another study
by Brandt et al. (21), a significant association between FT4 and TPO
Ab with breast cancer risk was detected. They found a higher risk
of breast cancer associated with increased FT4 and reduced TPO Ab
and identified protective role of TPO Ab against breast cancer risk,
while others reported opposite results (22).

In comparison with previous studies (2-6, 13-17), the present one
has a case-control design, compares the study group with normal
controls, and includes an adequate sample size, while the rate of
hypothyroidism in the control group is as expected for the gen-
eral population. According to these results, it appears that there
is no association between the thyroid function and breast pain,
fibrocystic disease of the breast, and nonbloody/nonserous nipple
discharge.

Conclusion

In reviews of previous studies and in our study, an important ques-
tion arises: Is screening for thyroid dysfunction among patients
with BBD justified? According to our results, there is no associa-
tion between hypothyroidism and BBD. However, to answer this
question, we suggest double-blind RCT in women with BBD and
subclinical hypothyroidism with levothyroxin treatment for evalu-
ating long-term outcomes.
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Oz / Abstract

Orijinal Arastirma/Original Investigation

Ehrlich Asit Tumorleri Uzerine Borik Asidin Etkisi
Effects of Boric Acid on Ehrlich Ascites Tumor

Ufuk Oguz idiz' ©, Yurdakul Deniz Firat? @, Coskun Cakir'

Amag: Kanser en onemli saglik sorunlarindan biridir. Bor'un sitotoksik
etkinligi biliniyor olmasina ragmen kanser gelisimi tizerindeki etkin-
ligine dair yeterli veri yoktur. Bu ¢alismada borik asitin Ehrlich asit
timor modelinde kanser gelisimi Gzerindeki etkisi arastirildi.

Yontemler: Calismaya alinan 21 adet Balb/c fare (ortalama agriliklan
27,5 gr; ortalama yasi 4 ay) u¢ esit gruba ayridi. Her gruba intraperi-
toneal olarak 1000 adet Ehrlich timor hiicresi ekildi. ilk gruba Ehr-
lich tiimor ekiminden iki giin 6nce, ikinci gruba tiimor ekimi ile ayni
zamanda 1mg/glin NaH3BO3 ¢ozeltisi intraperitoneal uygulanmasina
basland. Ugiincii gruba Ehrlich timor ekimi ile ayni anda 1ml/giin
%0,9 NaCl uygulanmasina baslandi. Tim uygulamalar denekler 6liin-
ceye kadar hergiin devam etti.

Bulgular: Farelerin hichbirine sakrifikasyon uygulanmadi ve devam
eden agirlik artisi timor baslangic zamanin olarak kabul edildi. Tu-
mor baslangic zamanlari ve yasam siireleri degerlendirildiginde tiim
gruplar arasinda anlaml farklilik saptanmadi. Histopatolojik incele-
mede timor odak sayisi ve tlimor caplari arasinda anlamh farklilik
saptanmadi.

Sonug: Ehrlich tiimor modelinde intraperitoneal borik asid uygulama-
si kanser gelisimi tizerinde etki gostermemektedir.

Anahtar Kelimeler: Ehrlich tiimor, borik asit, hayvan calismasi, pe-

, Emrah Yiicesan® (2, Erhan Aysan*

Introduction: Cancer is one of the most important healthcare prob-
lems in the world. Boric acid has cytotoxic activity, but there is insuf-
ficient data on its effectiveness for cancer development. In this study,
we investigated the effect of boric acid on cancer development was
investigated in the mouse model for Ehrlich tumor.

Methods: In total, 21 female BALB/c mice (mean weight, 27.5 g; mean
age, 4 months) were divided into three equal groups. In each group,
1000 Ehrlich tumor cells were implanted intraperitoneally. The first
group was intraperitoneally administered 1 mg/day NaH3BO3 solution
before Ehrlich tumor implantation. The second group was intraperito-
neally administered 1 mg/day NaH3BO3 solution simultaneously with
Ehrlich tumor implantation. The third group was intraperitoneally ad-
ministered 1 ml/day 0.9% NaCl simultaneously with Ehrlich tumor imp-
lantation. All administrations continued until the subjects died.

Results: None of the rats were sacrificed, and the weight increase time
was considered as the starting point of the tumor. There was no signi-
ficant difference between all groups with respect to tumor initiation
times and survival times. Histopathological examinations revealed no
significant differences between tumor foci and tumor diameters.

Conclusion: The intraperitoneal administration of boric acid in the
Ehrlich tumor model showed no effect on cancer development.
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Giris

Kanser insan hayatini tehdit eden en ciddi hastalik grubudur. Giiniimiize kadar bircok anti
kanser madde dretilmis ve denenmis olup kullanilan antikanser ilaglarinin %70 i dogal kaynak-
lardan elde edilmektedir (1-4). Bor, silisyumdan sonra dogada en cok bulunan elementlerden
biridir. Bor dogada elemental olarak bulunmaz, siklikla boric asid ya da boronax formunda
bulunur (5, 6). Ayrica, periyodik tabloda karbon elementinin yaninda yer alir. Ciinki fiziksel
ve kimyasal ozellikleri karbon elementine cok benzer (7). Bu nedenle saglik alaninda genis
bir kullanim alanina sahiptir. Bor ayrica, endustri, tarim, gida, kozmetik gibi bircok alanda da
yaygin bir sekilde kullanilmaktadir (8). Borun hayvanlardaki ve insanlardaki metabolik etkisi
tam olarak anlasilabilmis degildir (9-12). Bor'un en sik bulundugu form olan boric asid kii¢lik
molekiler yapisi nedeniyle gastrointestinal sistemden hizla emilir ve pasif difiizyonla dokulara
hizla yayilir (8).

Borun “notron capture” terapisi uzun yillardir uygulanan bor temelli giivenilir bir anti kanser
tedavi modalitesidir (13-15). Bircok bor driin ve bilesiklerinin (trimethylamine carboxyboranes,
amid ve esterleri, boronun thymidine deriveleri, boron niicleosidlerinin ribonisodileri ve arabi-
nosidleri fare ve insanlar tizerinde sitotoksik etkilere sahip oldugu gosterilmis olmakla birlikte
bor'un kanser hiicreleri tizerindeki toksik ve sitodestriiktif etki yolaklari hakkinda ¢ok az sey bilin-
mektedir (1, 2, 6-18). Nitekim bor'un karsinojenik etkisi olmadigina vey tam tersi kanser gelisimini
hizlandirdigina dair cesitli yayinlar da bulunmaktadir (3, 19). Asit tipi Ehrlich timori oldukca
agresif bir kanser turudur. Biz bu calismada Ehrlich asit timor modelinde intraperitoneal borik
asid uygulamasinin kanser gelisimi tizerindeki etkisini arastirdik.
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Yontemler

Bu calisma Bezmialem Vakif Universitesi Deneysel Hayvan Uretimi
ve Arastirma Laboratuvarinda, Bezmialem Vakif Universitesi Yerel
hayvan etik kurul onami alinmasinin ardindan gerceklestirilmistir.

Yapilan power analizde (0,05 dogruluk ve 0,95 giicte) her gruba
yedi fare yerlestirildi. Calismaya alinan 21 adet Balb/c fare (orta-
lama agriliklar 27,5 gr; ortalama yas 4 ay) g esit gruba ayrildi.
Tum fareler, fare ve sicanlar dretilen tabanlari ve kenarlari plas-
tikten, tst kisimlari tellerle kaph standart kafeslerde yasatiimistir.
Fareler, kiiciik deneysel hayvanlar icin 6zel tretilen pellet yemlerle
beslenmis olup, hayvanlar 12 saat aydinlik, 12 saat karanlikta tu-
tulmuslardir.

Bu ¢alismada bor elementi borik asit halinde kullaniimistir (Bor
Atac DF®, 14% Boric acid, Atac Tarim, Tekirdag, Turkey). Borik
asitin formilt H3BO3>tiir. Toplam mol kitlesi 62 gr>dir. Borik
asit oral olarak alindiginda mideye, intraven6z uygulamada ise
damarlara asidik o6zelliginden dolay! zarar vereceginden, sod-
yum hidroksit kullanilarak tuz formuna getirilmistir. Borik asit
100 ml suda ¢oziinmistir. pH metre ile kontrol edilerek %10>Iuk
sodyum hidroksit azar azar ilave edilmis ve pH, 7.4>e gelinceye
kadar bu isleme devam edilmistir. Yeni olusturulan icerikte 1 ml
icerisinde 1 mg bor olusturacak sekilde NaH3BO3 tuz cozeltisi
hazirlanmistir.

Tum deneklerin peritoneal kaviteleri icine Tml serum fizyolojik
icinde 1000 adet canh Ehrlich timor hiicresi ekildi.

Grup-1 (profilaksi grubu): Ehrlich timor hiicre ekiminden 48 saat
once periton icerisine Tmg/giin NaH3BO3 ¢ozeltisi enjekte edildi.

Grup-2 (calisma grubu): Ehrlich tumor hiicresi ekimini takiben pe-
ritona icine Tmg/giin NaH3BO3 ¢ozeltisi enjekte edildi.

Grup-3 (kontrol grubu): Ehrlich timor hiicresi ekimini takiben pe-
ritona icine Tml/giin 0.9% NaCl enjekte edildi.

Bu enjeksiyonlar intraperitoneal olarak tim deneklere, oldikleri
gline kadar hergiin ayni satte ve ayni dozda devam edildi.

Denekler her giin intraperitoneal enjeksiyon oncesinde ayni sa-
atte tartildilar. Belirgin agirhk artisi (>5mg/giin) basladigi gtin
timor baslangic zamani olarak kabul edildi. Tim denekler 6ltin-
ceye kadar gtinlik agirhk artislari takip edildi ve olim tarihleri
kaydedildi.

Bu 21 denekten ayri olarak bir adet denege Ehrlich timort ekilme-
sini takiben intraperitoneal olarak 1 ml/gtin %0,9 Nacl, diger dene-
ge ise intraperitoneal Ehrlich timort ekilmesini takiben yine intra-
peritonal olarak Tml/gtin NaH3BO3 ¢ozeltisi enjekte edildi. Gunliik
olarak takip edilen deneklerin ex olmasini takiben laparotopi ya-
pildi. Peritoneal kavitede yedi ayri bolgeden 1 cm?lik periton bi-
yopsileri alinarak histopatolojik incelemeye gonderildi. Biyopsiler
ayni patolog tarafindan isik mikroskobunda incelendi ve mm?deki
tumor odak sayisi ve timorli alanlarin capi karsilastirildi.

istatistiksel Analiz

istatiksel analiz Statistical Package for the Social Sciences)-versiyon
21.0 (IBM SPSS Corp.; Armonk, NY, USA) programi kullanilarak ya-
pilmistir. Tanimlayici (ortalama ve standart sapma) istatistiklere ek
olarak gruplar arasindaki farkliliklari degerlendirmek icin Student
t testi ve Oneway Anova testi kullaniimistir. Sonuclar p<0,05 an-
lamhlik derecesinde degerlendirilmistir.

Bulgular

Tumor baslangic zamani ve deneklerin yasam stireleri karsilastiril-
diginda gruplar arasinda istatistiksel olarak anlamli farkhlik sap-
tanmadi (p:0,530 and p:0,582 respectively, Tablo 1).

Histopatolojik degerlendirmede de birim alandaki timor odak
sayisi (p:0,103) ve timor alani capi (p: 0,506) acisindan gruplar
arasinda yine anlamh farklilik saptanmadi (Tablo 2).

Tartisma

Borun yumusak doku, idrar ve kandaki normal deger araligi 0.05
ile 10 ppm arasinda degismektedir. Ku ve arkadaslari eriskin
ratlara yedi giin stiresince 9000 ppm borik asit vermis ve testis,
epididimis, aksesuar sex organs, hipotalamus ve beyinde bor se-
viyelerinin kararli seviyeye ulastigini fakat diger dokularda plaz-
ma seviyesinin usttine citkmadigini bildirmislerdir (20). Moseman
ve arkadaslari ise deneklerin 9000 ppm borik asit ile beslenmesi
sonrasinda beyinde borik asit miktarinin 2000 ppm’e yiikseldigini
ve borik asidin kesilmesinden sonra birkac giin icinde beyindeki
borik asit seviyesinin 15 ppm'e geriledigini gozlemlemislerdir (21).

Borun karbon atomuna olan fiziksel ve kimyasal ozellikleri baki-
mindan benzerligi nedeniyle biyo uyumunun yiiksek olmasi ve k-
¢ik atom capi nedeniyle hiicre porlarindan rahatca gecerek hiic-
re icine girme oOzelligi nedeniyle anti kanser tedavide ilag tastyici
olarak yaygin yer bulmustur (13-15). Bunun en bilinen ve en eski
ornegi boron neutron capture therapy’dir ve bu tedavi 50 yildan
fazla bir stiredir uygulanmaktadir (13, 22-24).

Tablo 1. Gruplarin tiimor baslangic zamanlari ve yasam siirelerinin karsilastiriimasi

Grup 1 Grup 2 Grup 3 p
Yasam Suresi Ortalamaz Standart Sapma (giin) 18,57+2,7 19+1,63 17,57%3,21 0,582
Tumor baslangic zamani Ortalama+ Standart Sapma (gtin) 8,57%12,3 9,57%1,62 9,29+0,76 0,530

Tablo 2. Timér ekiminden sonra Bor ve NaCl kullanilan farelerin histopatolojik degerlendirme sonuglan

Tumor odak sayisi/ Ortalama= Standart Sapma (mm?)

Tumor alaninin ¢api Ortalamaz= Standart Sapma (mm?)

Grup 2 Grup 3 p
1,00£0,0 1,57£0,79 0,103
0,43%0,28 0,80%1,42 0,506



Borun lipozomlar ve diger dagitict molekller ile timore 6zgi
dagihimi, borun timor icindeki konsantrasyonunu arttirmaktadir
(22). Notron yakalama tedavisinin gelisim strecinde yiiksek sicak-
liktaki notronlar nétron yakalama reaksiyonu sonucunda yiiksek
lineer enerji transferi gerceklestirirler. Yiksek penetrasyondaki y-
isinlari dretinimine sebep olan bor nétron yakalama reaksiyonu,
bor iceren kanser hucrelerinin 6limu ile sonuglanmaktadir (13,
23). Ayrica borun pargalari ve tirevleri kendi baslarin fare ve insan
tuamarleri ve farkli hiicre cesitleri icin sitotoksik aktiviteye sahiptir-
ler (1,2, 16-18).

Benderdour ve ark. (25) borun timor biytimesi ve metastazina se-
bep olan transforme edici biytime factori betanin 6ncii ajanlari
proteoglikan ve kollojen salinimina neden oldugunu gostermis-
lerdir. Ayrica kollojen matriks ve epidermal biytime faktoru gibi
biytime faktorlerinin timorlerin gelisimini ve hiicre proliferasyo-
nunu hizlandirdigi gosterilmistir (26-28). Fakat Sprangue- Dawley
ratlari tizerinde yapilan bir calismada ve ayrica B6C3F1 farelerinde
yapilan baska bir calismada borik asitin karsinojenik etkisinin bu-
lunmadigini gostermektedir (29, 30).

Qureshi ve ark. (19), herbiri 25 fare iceren 6 grup fare yaptiklari
bir calismada borik asit ve kemoterapatik bir ajan olan siklofos-
famidin Ehrlich asit tiimorleri tizerine etkisini arastirmislardir. ilk
grupta timor ekimi olmayip, sadece intraperitoneal steril su uygu-
lamasi yapilmistir. ikinci grupta once intraperitoneal olarak Ehr-
lich asit timori ardindan steril su uygulanmistir. Uglincii grupta
yine grup 2'deki gibi timor ekilmis ardindan cyclophosphamide
uygulanmistir. Grup 4-6 icin grup 2’deki gibi timor ekimi yapilmis
ve sonrasinda borik asit (sirasiyla 62,5, 125 ve 250 mg/kg/giin) uy-
gulanmistir. Her grupta 5 hayvan tedavi bitiminden 24 saat sonra
sakrifiye edilerek periton sivi ornekleri toplanmis, hiicre sayimi,
canhliklari, lipid peroksidaz, protein olmayan sulfhidril niikleik
asitler ve proteinler degerlendirilmistir. Her gruptan 15 fare ise
vucut agirliklar ve survivalleri degerlendirmek amaciyla takibe
alinmustir. Kilo alim takibinde grup 2’deki farelerde negatif kontrol
grubu olan grup 1’e gore anlamli oranda fazla kilo artisi olmustur.
Fakat 62,5 ve 125 mg borik asit uygulanan 4 ve 5. gruplarda nega-
tif kontrol grubuna gore anlamli farklilik saptanmamistir. 250 mg
borik asit uygulanmasi ile pozitif kontrol grubu (grup 2) arasinda
kilo alimi agisindan degerlendirilme yapilmis ve 10. ve 20. giin iki
grup arasinda anlamli oranda borik asit grubunda fazla kilo alimi
saptanmis. Sadece siklofosfamid grubu grup 2’yle kiyaslandiginda
anlamli oranda kilo kaybi saptanmistir. Qureshi ve arkadaslari bu
calisma ile borik asititin lipid peroksidasyonu ile hiicre proliferas-
yonuna ve buna bagli olarak timor progresyonuna sebep oldugu-
nu belirtmislerdir.

Calismamizda borik asitin Ehrlich tiimort disinda diger timorler
tizerine etkisi, borik asitin farkli dozlardaki ve kemoteropatik ajan-
larla birlikte etkinliginin degerlendirilmemesi ¢calismamizin kisit-
liliklarindandir.

Sonug

Sonug olarak calismamizda ise gerek profilaksi, gerekse timaor
ekiminden sonra tedavi amaciyla intraperitoneal borik asid uy-
gulanmasi Ehrlich fare timor modelinde kanserin ortaya cikis
stiresini ve yasam siirelerini etkilememistir. Elde ettigimiz bu so-
nug borik asidin kanserojen bir etkisi olmadigi yontndeki bilgi-
leri destekler nitelikte olmakla birlikte basta boron notron yaka-

idiz ve ark. Ehrlich ve Bor

lama tedavisin olmak Uizere borun biyolojik yapilara karsi intakt
glivenilir bir tastyici molekiil oldugunu da desteklemektedir.
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Abstract/Oz

Survey of HLA Distribution in Patients with End Stage Renal
Disease Secondary to Reflux Nephropathy
Reflii Nefropatisine Bagli Son Donem Bobrek Hastalig Gelisen Hastalarda HLA

Dagiliminin incelenmesi
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Introduction: To evaluate the human leukocyte antigen (HLA) types
of patients with vesicoureteral reflux (VUR) who underwent renal
transplantation for end-stage renal disease (ESRD) to investigate for
any significant association.

Methods: This retrospective study comprised 26 patients (male, 15;
female, 11) with ESRD secondary to VUR (ESRD/VUR group) who un-
derwent renal transplantation, and 38 healthy donors (female, 24;
male, 14) were randomized in the control group. The Single Specific
Primer-Polymerase Chain Reaction (low resolution) method was per-
formed for HLA typing. The statistical analyses included chi-square
test and calculation of odds ratio (OR).

Results: The median age was 25.2 years (R, 10-41) in the ESRD/VUR group
and 43.9 (R, 20-76) in the control group. A statistically significant difference
between HLA A and B types was not observed. The HLA DRB1*01 was signi-
ficantly higher in the ESRD/VUR group than in the control group (p=0,024).
The OR for the HLA DRB1*01 was 2.727. The risk of developing ESRD secon-
dary to VUR was 2.727 times higher in the presence of the HLA DRB1*01.

Conclusion: An association between HLA DRB1*01 and ESRD secon-
dary to VUR was established. The HLA DRB1*01 antigen could be
interpreted as a poor prognostic factor of reflux nephropathy. This
finding should be supported by further studies.

Keywords: Vesicoureteral reflux, HLA, renal nephropathy
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Amag: Vezikotireteral reflii (VUR) kronik bobrek hastaligi nedenlerin-
den biridir. Bu ¢alismada amag, reflii nefropatisine bagli son donem
bobrek hastaligi (SDBH) tedavisinde, bobrek nakli yapilan hastalarda
HLA doku antijen tiplerinin degerlendirilmesidir.

Yontemler: Reflii nefropatisi nedeni ile bobrek nakli yapilan 26 olgunun
(15 erkek, 11 kadin) HLA doku antijenleri geriye doniik olarak incelen-
di. Kontrol grubunu; rastlantisal olarak secilen 38 (24 kadin, 14 erkek)
saglikli verici olusturdu. Istatistiksel analiz ki-kare testi ile yapildi. Her bir
HLA doku antijen tipi icin tahmini rolatif risk (Odds ratio-OR) hesapland.

Bulgular: VUR grubunun yas ortalamasi 25,2 yil (10-41 yas), kontrol
grubunun yas ortalamasi 43.9 yil (20-76 yas) idi. Gruplara gore HLA
doku antijen dagilimi Tablo 1'de gosterilmistir. HLA A ve B doku
tiplerinde ¢alisma ve kontrol grubunda anlaml fark saptanmadi.
DRB1*01 doku tipi kontrol grubuna gore calisma grubunda istatistik-
sel olarak anlamli ytiksekti (p=0,024). Bu antijene ait karsilastirmada
OR 2,727 idi. Bu sonuca gore DRB1*01 doku tipinin varliginda reflii
nefropatisine bagl SDBH gelisme orani 2,727 kat ytksekti.

Sonug: Calismamizda reflii nefropatisine bagli son donem bobrek
hastaligi ile DRB1*01 HLA doku antijeni birlikteligi saptanmistir. Bu
veri DRB1*01 HLA doku antijenine sahip VUR'lu olgularda tedavi ve
prognozun degerlendirilmesinde kullanilabilir.
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Introduction

Reflux nephropathy (RN) is one of the causes for chronic kidney disease, and end-stage renal
disease (ESRD) may develop in 5% of pediatric patients and 10% of adult patients (1). The factors
affecting the development of ESRD secondary to vesicoureteral refluxes (VUR) are renal dysplasia/
hypoplasia, urinary tract obstruction, VUR grade, scars, recurrent urinary tract infections, bladder
dysfunction, and mismanaged treatment modalities (2). Urinary tract infection associated with
VUR, the immunologic response of the patient, and the subsequent cascade of inflammation in
the renal parenchyma deteriorates the renal function (3, 4).

Human leukocyte antigen (HLA) tissue antigens are well-defined examples of the diversity of im-
mune system response (4). The donor and recipient’s tissue antigens and their compatibility are
evaluated before kidney transplantation. HLA compatibility is related to graft vitality and lower
immunosuppressant dose requirement after renal transplantation. The relation between HLA-
tissue compatibility antigen and ESRD secondary to RN was reported previously in the literature
(5-9).

In this present study, we aim to determine the distribution of HLA tissue antigen in patients who
underwent renal transplantation secondary to ESRD secondary to VUR.

Methods

Ethics committee approval was received for this study from the ethics committee of istanbul
University-Cerrahpasa, Cerrahpasa School of Medicine (Approval number: 83045809-
604.01.02/06.09.2016). Because the study was retrospective, patient consent was not obtained,
and only file data were evaluated. A total of 26 patients (15 male, 11 female) underwent renal
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Table 1. Properties and statistical analysis of the two
groups

*ESRD/VUR Group  Control Group
n:26 n:38 p
Mean Age (year) 25.2(10-41) 43.9(20-76)
Male/Female (n) 15/11 14/24
**HLA DRB1*01 () 4(15.4%) p<0.05

ESRD: end-stage renal disease; VUR: Vesicoureteral reflux; **HLA: Human
leukocyte antigen

Table 2. Distribution of HLA A and B tissue antigens

ESRD/VUR CONTROL

*HLA TYPE GROUP GROUP

n (%) n (%) p **QR
AO3 5(19.2) 8(21.1) 0.859 0.893
A1 5(19.2) 9(23.7) 0.672 0.767
A23 2(7.7) 3(7.9) 1.000 0.972
A24 6(23.1) 9(23.7) 0.955 0.967
A26 4(15.4) 5(13.2) 1.000 1.200
A30 1(3.8) 2(5.3) 1.000 0.720
A33 2(7.7) 1(2.6) 0.561 3.083
A40 1(3.8) 0(0) 0.406 2.520
A68 2(7.7) 102.6) 0.561 3.083
BO5 1(3.8) 0(0) 0.406 2.520
BO7 1(3.8) 3(7.9) 0.640 0.467
B0S 1(3.8) 1(2.6) 1.000 1.480
B13 1(3.8) 1(2.6) 1.000 1.480
B15 1(3.8) 12.6) 1.000 1.480
B18 3(11.5) 5(13.2) 1.000 0.861
B27 3(11.5) 12.6) 0.295 4.826
B35 11(42.3) 10(26.3) 0.181 2.053
B38 5(19.2) 3(7.9) 0.253 2.778
B40 1(3.8) 0(0) 0.406 2.520
B44 7(26.9) 5(13.2) 0.202 2432
B49 1(3.8) 6(15.8) 0.225 0213
B50 1(3.8) 0(0) 0.406 2.520
B51 9(34.6) 13(34.2) 0.973 1.018
B52 2(7.7) 2(5.3) 1.000 1.500
B55 13.9) 3(7.9) 0.640 0.467
€02 1(3.8) 0/0 0.406 2.520
C15 1(3.8) 0(0) 0.406 2.520
DQ2 1(3.8) 0(0) 0.406 2.520
DQ4 1(3.8) 0(0) 0.406 2.520

*HLA: human leukocyte antigen; **OR: odd ratio

transplantation for ESRD secondary to VUR between 2005 and
2016, and they were included as the ESRD/VUR group. Thirty-eight
healthy donors (14 male, 24 female) were randomly selected as
the control group. The single specific primer-polymerase chain re-
action method was performed to identify HLA antigens (10). The

Table 3. Distributions of HLA - DRB1 tissue antigens

ESRD/VUR CONTROL

*HLA TYPE GROUP GROUP

n (%) n (%) p **OR
DRB1*01 4(15.4) 0(0) 0.024 2727
DRB1*03 3(11.5) 6(15.8) 0.728 0.696
DRB1*04 10(38.5) 9(23.7) 0.204 2014
DRB1*05 1(3.8) 0(0) 0.406 2.520
DRB1*08 1(3.8) 0(0) 0.406 2.520
DRB1*09 1(3.9) 1(2.6) 1.000 1.480
DRB1*10 207.7) 2(5.3) 1.000 1.500
DRB1#11 8(30.8) 16(42.1) 0.358 0.611
DRB1*11(5) 1(3.8) 0(0) 0.406 2.520
DRB1%12 3(11.5) 1(2.6) 0.295 4.826
DRB1%13 5(19.2) 9(23.7) 0.672 0.767
DRB1*15 4(15.4) 6(15.8) 1.000 0.970
DRB1*15(2) 1(3.8) 0(0) 0.406 2,520
DRB1*16-A 1(3.9) 0(0) 0.406 2.520
DRB1*16 3(11.5) 0(0) 0.062 2.652

*HLA: human leukocyte antigen; OR: odd ratio

data comprised age, gender and HLA; A, B, C, DR, and DQ antigens
were abstracted from the medical records. The distribution of HLA
antigens in both groups was compared. The chi-square test was
used for statistical analysis and values of p<0.05 were accepted
as statistically significant. The relative risk (odds ratio [OR]) was
calculated for each HLA tissue antigen type.

The ratios of the categorical variables among the groups were
tested by chi-square analysis. A statistical significance level of al-
pha was accepted as p<0.05. Data analysis was conducted using
Statisical Package for Social Sciences (SPSS) software version 15.0
(SPSS Inc.; Chicago, IL, USA).

Results

The mean age of patients in the ESRD/VUR group and control
group was 25.2 years (10-41 years) and 43.9 years (20-76 years),
respectively (Table 1). The distribution of HLA A, B, DR, and DQ
tissue antigens are presented in Tables 2 and 3.

The analysis in terms of HLA A and B distribution revealed no sta-
tistical significance between the groups (p>0.05). HLA DRB1*01
tissue antigen type had statistical significance between the ESRD/
VUR and control groups (p=0.024). OR was calculated as 2.727 for
HLA DRB1*01. The presence of the HLA DRB1*01 tissue type was
associated with a 2.727 increase in odds of ESRD secondary to VUR.

Discussion

The diagnosis and treatment of VUR are important for the preven-
tion of RN and ESRD. The mechanism of familial inheritance in
patients with VUR has not yet been well defined in the literature.
Nevertheless, HLA tissue antigen subgroups can be used as a guide
to other familial diseases, and it could be effective for predicting the



clinical outcomes for VUR. Previous descriptive studies on prognostic
markers for VUR focused on genetic factors and HLA tissue antigens
(5, 8). HLA class 1 antigens were the first line study groups. Bailey
and Walles (7) reported that HLA B12 was high in RN patients. Sengar
et al. (11) reported the association between HLA AW32 antigen and
urinary anomalies and reflux nephropathy. Torres claimed a possible
association between renal failure secondary to RN and HLA B12 in
females, HLA B8 and 9 in males, and HLA BW 15 in both genders
(8). Our study did not evaluate HLA tissue antigen based on gender
distribution, and there were no significant differences between class
1 HLA antigens and ESRD secondary to VUR. This inference can be
attributed to the fact that the study was designed with a small group
of patients.

The associations between VUR and HLA class 2 antigen were inves-
tigated in previous studies. Albarus and colleagues investigated VUR
and HLA DQ subgroup associations and found statistical significance
(9). Kawauchi et al. (3) reported that HLA DRB1*1101 and 1502 alleles
are significantly higher in reflux patients. HLA DRB1*1101 allele levels
were low in patients with renal scarring. This finding was explained
with inadequate immune response to infectious agents. In contrast
to the above finding, we found that HLA DRB1*01 tissue antigen type
was higher in patients with ESRD secondary to VUR, and this differ-
ence was statistically significant. The presence of HLA DRB1*01 tissue
type increases the odds of the risk of ESRD secondary to VUR by 2.727.
The HLA DRB1*01 antigen could be interpreted as a poor prognostic
factor for the development of ESRD secondary to VUR.

Previous reports reported that the HLA DRB1 allele and its sub-
groups are associated with familial diseases. The mechanism of
antigen action varies according to the binding site and diversity of
the synthesized amino acids. The diversity of synthesized amino
acids may racially differ even in the same tissue type. The various
effects of HLA antigens in Kawauchi et al. (3) and our study can be
explained by HLA-DRB1 allele polymorphism, differences in amino
acid expression, and racial differences.

Conclusion

This retrospective study assessed only the HLA antigen types and
did not investigate other factors affecting the development ESRD
secondary to VUR. An association between HLA DRB1*01 tissue
antigen and ESRD secondary to VUR was established. The HLA
DRB1*01 tissue antigen could be used to predict the treatment
and clinical outcomes in RN. This finding should be supported by
further studies with larger series.

Ethics Committee Approval: Ethics committee approval was received for
this study from the ethics committee of Cerrahpasa School of Medicine.
(Approval Date: 06.09.2016; Approval No: 83045809-604.01.02)

Informed Consent: Informed consent was not taken from patients due to
the retrospective nature of the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - M.E,, R.O., EAK., ; Design - R.O., EY.,,
N.S.; Supervision - M.E., S.P., M.R.A., N.C.; Resources - EAK., R.O., EK, M.E.;
Materials - N.S., M.R.A,, S.P;; Data Collection and/or Processing - M.E., N.C.,
E.K., N.S., S.P; Analysis and/or Interpretation - R.0., EAK., M.E.; Literature
Search - R.0., EAK,, EK.; Writing Manuscript - R.0., EAK., EK., M.E.; Criti-
cal Review - M.E., S.P, N.C., R.O.

Ozcan et al. Reflux Nephropathy and HLA

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

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

Etik Komite Onayi: Bu calisma icin etik komite onayr Cerrahpasa Tip
Fakiiltesi Etik Komitesinden alinmistir (Karar Tarihi: 06.09.2016; Karar No.:
83045809-604.01.02)

Hasta Onami: Calismanin retrospektif tasarimindan dolayr hasta onami
alinamamistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - M.E., R.O., EAK,, ; Tasarim - R.O., E.Y., N.S.; Denetleme
-M.E, S.P, M.RA, N.C.; Kaynaklar - EAK,, R.0O., EX., M.E.; Malzemeler - N.S.,
M.RA., S.P; Veri Toplanmasi ve/veya islenmesi - M.E., N.C., EK., N.S., S.P; Analiz
ve/veya Yorum - R.O., EAK., M.E.; Literatiir Taramasi - R.0., EAK., EK.; Yaziyi
Yazan - R.O., EAK., EK., M.E.; Elestirel inceleme - M.E., S.P, N.C., R.O.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemistir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini
beyan etmistir

References

1. Yazia H, Caliskan Y, Ozturk S, Ozkan O, Turkmen A, Sever MS. Outcome
of kidney transplantation following end-stage renal disease due to re-
flux nephropathy. Transplantation Proc 2011; 43: 1566-9. [CrossRef]

2. Snodgrass W, Shah A, Yang M, Kwon |, Villanueva C, Traylor J, et al.
Prevalence and risk factors for renal scars in children with febril UTI
and/or VUR: A cross-sectional observational study of 565 consecutive
patients. | Pediatr Urol 2013; 9: 856-63. [CrossRef]

3. Kawauchi A, Takahara S, Sada M, Goto R, Nakatani T, Miki T. Suscepti-
bility to vesicoureteral reflux in Japanese is linked to HLA-DR antigen.
Urology 2001; 58: 1036-39. [CrossRef]

4. Hunziker M, Puri P. Familial Vesicoureteral Reflux and Reflux Related
Morbidity in Relatives of Index Patients with High Grade Vesicoure-
teral Reflux. ] Urol 2012; 188: 1463-6. [CrossRef]

5. Kashyap M, Farooq U, Jaiswol V. Homology modelling of frequent HLA
class-11 alleles: A perspective to improve prediction of HLA binding
peptide and understand the HLA associated disease susceptibility. In-
fect Genet Evol 2016; 44: 234-44. [CrossRef]

6. Cecka JM, Rajalingam R, Zhang ], Reed EF. Histocompatibility test-
ing, crossmatching and immune monitoring. In: Danovitch G ed.
Handbook of kidney transplantation. Philadelhipa: Lippincott
Williams&Wilkins; 2009.p.36-60.

7. Bailey M, Wallace M. HLA-B12 as a genetic marker for vesicoureteric
reflux? Br Med | 1978;1: 48-9. [CrossRef]

8.  Torres VE, Moore SB, Kurtz SB, Offord KP, Kelalis PP. In search of a
marker for genetic susceptibility to reflux nephropathy. Clin Nephrol
1980; 14: 217-22.

9.  Albarus MH, Salzano FM, Goldraich NP. Genetic markers and acut fe-
brile urinary tract infection in the 1st year of life. Pediatr Nephrol
1997; 11: 691-4. [CrossRef]

10. Adib M, Yaran M, Rezaie A, Solgi G. HLA-DR Typing by Polymerase
Chain Reaction with Sequence- Specific Primers Compared to Sero-
logical typing. ) Res Med Sci 2004; 6: 255-9.

11.  Sengar DP, Rashid A, Wolfish NM. Histocompatibility antigens and uri-
nary tract abnormalities. Br Med | 1978; 1: 1146. [CrossRef]

Cite this article as: Ozcan R, Kirli EA, Kortan E, Pekmezci S, Seyahi
N, Yilmaz E, et al. Survey of HLA Distribution in Patients with End
Stage Renal Disease Secondary to Reflux Nephropathy. istanbul Med
12018; 19 (3): 255-7.

257


https://doi.org/10.1016/j.transproceed.2011.01.181
https://doi.org/10.1016/j.jpurol.2012.11.019
https://doi.org/10.1016/S0090-4295(01)01459-5
https://doi.org/10.1016/j.juro.2012.02.024
https://doi.org/10.1016/j.meegid.2016.07.007
https://doi.org/10.1136/bmj.1.6104.48-e
https://doi.org/10.1007/s004670050367
https://doi.org/10.1136/bmj.1.6120.1146-a

istanbul Med | 2018; 19 (3): 258-62
DOI: 10.5152/imj.2018.16442

Abstract/Oz

Ovarian Torsion: 10 Years Experience of a Tertiary Medical

Center

Over Torsiyonu: Tersiyer Merkezin 10 Yillik Deneyimi

Besim Haluk Bacanakgil @, Isik Kaban

Introduction: This study aimed to draw attention to the clinical, so-
nographic, intraoperative, and pathological signs and symptoms of
histopathologically confirmed ovarian torsion cases and their relati-
onship with each other.

Methods: The medical data of histopathologically confirmed ovarian
torsion cases, which were diagnosed and operated in the 10-year pe-
riod, were retrospectively analyzed. Data were analyzed according to
demographical, clinicopathological, and sonographic findings.

Results: Mean age was 33.6113.8 years. Abdominal or pelvic pain was
the main symptom in all patients with ovarian torsion in our study.
The main sonographic findings were diffused ovarian hyperechoge-
nicity, increased ovarian size, and free fluid (periovarian or in cul-de-
sac). In Doppler sonography, 2/3 of the patients showed abnormal
findings. 75% of patients had been urgent intervention. The mean
intervention time was 49 hours. The number of ovarian pedicles twis-
ting was approximately 3. The twisting count of pedicle was higher
in cases with abnormal Doppler sonographic findings. In the 75% ca-
ses, torsioned ovaries were black. Statistically, the twisting number of
black ovaries was higher and intervention time was shorter. Adnexec-
tomy was the main surgical procedure.

Conclusion: To maximize the chance of right diagnosis of ovarian tor-
sion, we should carefully investigate acute abdominopelvic pain and
combine the sonographic and Doppler findings with clinical features.
Early diagnosis and early surgical intervention allow continuation of
ovarian viability and preservation of fertility.

Keywords: Ovary, sonography, torsion

Introduction

, Mustafa Deveci

, Mushvige Hasanova

Amag: Calismamizin amaci, ozellikle reprodiiktif cagda goriilen ve ko-
lay tani konulamayan over torsiyonunun énemine dikkat cekmektir.

Yontemler: Son 10 yilda cerrahi miidahale edilen ve cerrahi olarak
over torsiyonu tanisi almis olan hastalarin tibbi kayitlar retrospektif
olarak incelendi.

Bulgular: Ortalama yas 33,6 olarak saptandi. Tiim hastalarin basvuru
sikayeti agri idi. En belirgin sonografik bulgu, solid ve boyutlari artmis
overin diffiiz heterojenitesi ve periovaryan serbest sivi gortilmesi idi.
Doppler incelemede, vakalarin 2/3’'tinde anormal bulguya rastlandi.
Vakalarin %75'ine acil miidahalede bulunuldu. Ortalama mudahale
zamani 49 saat olarak tespit edildi. Ortalama ovaryan pedikil donts
sayisi yaklasik 3 idi. Doppler bulgusu olan vakalarda torsiyon dons
sayisi daha fazla idi. Vakalarin %75 inde torsiyone overin rengi si-
yah idi. Istatistiksel olarak, siyah izlenen overlerin doniis sayisi daha
fazlaydi ve miidahale zamani daha kisa olarak izlendi. Vakalarin
%89’unda cerrahi prosediir salpingo-ooferektomi idi.

Sonug: Vakalarimizda dogru tani koyma sansimizi artirmak icin, akut
abdominopelvik agriyi dikkatle incelemeli, sonografik ve doppler
bulgular ile kombine bir degerlendirme yapmaliyiz. Erken tani ve
cerrahi midahale, over rezervi ve fertilite kapasitesini korudugu igin
ozellikle reproduktif cagdaki kadinlarda erken ve dogru tani ozellikle
onem kazanmaktadir.

Anahtar Kelimeler: Over, sonografi, torsiyon
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The rate of ovarian torsion is 3% in patients that admit to the emergency room with acute ab-
dominal pain (1-4). It ranks fifth in the gynecological emergencies (1-4). It is challenging to make
a correct diagnosis (1-4). Ovarian torsion is mostly seen in reproductive age periods, but it can be
seen in all ages, including intrauterine period (1-5). AlImost 20% of patients are pregnant and the
majority are in the first or second trimester (1-5).

The etiology of ovarian torsion is unclear; however, an ovarian cyst and neoplasia are predispos-
ing factors (1-7). The pathophysiologies of ovarian torsion are the same in all age groups (1-7).
Torsion of ovarian pedicle induce the blockage of venous drainage and arterial blood flow, and
these events result in edema, inflammatory reaction, ischemia, and eventually necrosis.

The clinical signs of ovarian torsion are non-specific (1-7). Patient’s first complaint is sudden ab-
dominal pain, which can be accompanied by nausea, vomiting, peritoneal irritation findings, and
leukocytosis. In these patients, Doppler and grayscale sonography are the first and base imaging
methods to be performed (1-12). In ovarian torsion diagnosis, the diagnostic accuracy of sonog-
raphy is 74.6%, but this is largely dependent on the talent and experience of the sonographer
(range, 60%-100%) (11). In the treatment of the disease, conservative or radical laparoscopy and
laparotomy are the applied surgical approaches (1-15).
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The aim of this study was to draw attention to the clinical, so-
nographic, intraoperative, and pathological signs and symptoms
of histopathologically confirmed ovarian torsion cases and their
relationship with each other.

Methods

This is a retrospective descriptive case study covering the years
2005-2015. The study was performed only with histopathologically
confirmed ovarian torsion cases. Thirty-six cases who definitely
diagnosed as ovarian torsion were included in the study. Laparo-
scopic or laparotomic detorsion cases were not included in this
study. The medical records of these patients were examined. Data
were analyzed according to demographic, clinicopathological, and
sonographic findings. Patients existing sonograms were re-eval-
uated according to sonographic torsion findings in the literature
(ovarian size, hyperechogenicity, pearl sign, ring sign, whirlpool
sign, and free fluid). Intervention time was defined as the time
between admitting time for our emergency service and starting
time of the surgery.

SPSS 15.0 for Windows program was used for statistical analysis.
Descriptive statistics were calculated; number and percentage

Table 1. Demographic and clinical features of cases

Bacanakgil et al. Ovarian torsion

for categorical variables; mean, median and standard deviation
for numerical variables. The Student’s t-test was used when the
numerical variables were compared with the normal distribution
condition in the independent groups, and the Mann-Whitney U
test was used when the data were not provided. Comparisons of
ratios of independent groups were tested by Chi-Square analysis.
Monte Carlo simulation was applied when the conditions were
not met. A statistical significance level of alpha was accepted as
p<0.05.

Our study is suitable for World Medical Association Declaration of
Helsinki “Ethical Principles for Medical Research Involving Human
Subjects” principles.

Results

Mean age was 33.6+13.8 (Table 1). Five patients were adolescents.
In our patient group, there were 5 patients in the age group of 11-
18 (median age, 16). Mean gravida was 2.4£2.7 and mean parity
was 1.611.9. Ten patients (28%) had previously undergone abdom-
inal surgery. Three patients were pregnant in the first trimester.
The pain was the main symptom (61% abdominal and 39% pel-
vic). The most common finding concomitant to pain was abdomi-

n Mean=SD/(min-max)
Demographic data Age 33.6+13.8/11-69
Gravidity 2.4+2.7/0-12
Parity 1.6£1.9/0-8
n (%)
Pregnant 3(8)
Menopausal status Premenopause 30 (83)
Postmenopause 6(17)
History of surgery None 26 (72)
*C/S 5(14)
Appendectomy 1
Cholecystectomy 1
*1/S 1
Gastric surgery 1
*TAH+USO 1
Signs and symptoms Pain Abdominal 22 (61)
Pelvic 14 (39)
Nausea 11 10 (91)
Vomiting 11 7 (64)
Tenderness 33 33 (100)
Defense 28 7 (25)
Rebaund 28 6(21)
Mean=SD/(min-max)
Laboratory Leucocyte (x109/L) 11.0£3.3/4.4-16.9
Hb (g/dL) 11.141.7/6.9-13.6
Het (%) 33.5+4.8/22.2-40.5

*(/S: Cesarean section; L/S: Laparoscopy; TAH+USO: total abdominal hysterectomy with unilateral salpingo-oophorectomy; N: Number
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Table 2. Sonographic findings of torsioned ovaries

Sonography

Doppler

Table 3. Surgical and pathological features of the cases

Intervention

Surgery

Intraoperative findings

Pathology

Method

Maximum ovarian distance (mm)

Appearance

Hyperechogenicity
Displacement
Pearl sign

Ring sign
Whirlpool sign
Free fluid

Normal

No flow

Decreased flow

Time (hour)

Type

Method

Side

Color

Twisting number

Hemorrhagic infarct
Necrosis

Concomitant mass

n

Transvaginal

Abdominal

Solid

Cystic

Mixed

Diffuse 18

Partial

Cul-de-sac (Douglas) 1

Antero-superior to uterus
26
27
3
36
18

Urgent
Elective

*UT

*L/S

*USO

*TAH+ BSO
Oophorectomy
Right

Left

Black

Dark brown

Mature cystic teratoma
Mucinous cystadenoma
Serous cystadenoma
Endometrioma

Fibroepithelial tumor

n (%)
26 (72)

10 (28)
Mean=SD/(min-max)
92.3+37.4/29-200
n (%)

18 (50)

13 (36)

5 (14)

14 (78)

Mean+SD/(min-max)
48.71+64.4/3-240
n (%)

27 (75)
9(25)
33(92)

3(8)

29 (81)
4(11)

3(8)

24 (67)

12 (33)

27 (75)

9 (25)
MeanxSD/(min-max)
2.7£1.5/1-6
n (%)

*USO: unilateral salpingo-oophorectomy, TAH+BSO: total abdominal hysterectomy with bilateral salpingo-oophorectomy; L/T: laparotomy; L/S: laparoscopy



nal tenderness. 58% of patients had leukocytosis (our laboratory
normal range, 4.23-10.2x10°/1).4,23-10,2x10°L (unit is accurate)
Sonography had been applied to all of the patients (Table 2). In
addition, 18 patients had Doppler sonography. Findings after a re-
examination of existing sonographic images were ovarian enlarge-
ment, solid mass, diffuse hyperechogenic appearance, whirlpool
sign, ring sign, pearl sign, abnormal ovarian localization, and free
fluid. In Doppler sonography, 39% of cases revealed normal and
61% revealed abnormal (no flow/decreased flow) findings.

Emergency surgery was performed in 75% of the patients (Table
3). The mean surgical intervention time was 49 hours. The type of
surgery was 92% laparotomy (L/T) and 8% laparoscopy (L/S). The
surgical procedure was adnexectomy (salpingo-oophorectomy or
oophorectomy) in 89% of patients. Ovarian torsion had been de-
tected during the operation with the indication of leiomyoma in
11% of the patients. The torsion had been formed in 67% right
ovary and 33% left. The average number of twisting of the ovarian
pedicle was approximately 3. The color of the torsioned ovary was
75% black and 25% dark brown. One-third of the cases had cysts
or tumoral masses in their ovaries; teratoma was the most com-
mon of these. The most common histopathological finding in the
torsioned ovaries was hemorrhagic infarct.

Statistically, the twisting number of ovarian pedicle was signifi-
cantly higher in cases with abnormal Doppler findings (mean, 3.5)
than normal ones (mean, 2; p<0.026). The intervention time in
the dark-brown ovaries was significantly longer than black ova-
ries (p<0.042). The mean intervention time of elective surgery
cases (mean, 124 hours) was significantly longer than urgent cases
(mean, 12 hours) (p<0.001). In urgently operated patients, twisted
ovaries were black (p<0.026). The twisting number of black ovaries
(mean, 3) was significantly higher than dark-brown ovaries (mean,
1.6) (p<0.009). In urgently operated patients, the twisting number
mean, 3) was significantly higher than elective cases (mean, 1.8)
(p<0.038). Apart from these, other parameters showed no statisti-
cally significant result.

Discussion

Ovarian torsion is mostly seen in reproductive ages but it can also
be seen in all age groups. Overall, 15% of patients are in the ado-
lescent group, and the mean age is 14 (6). Approximately 14% of
our patients were adolescents (mean age, 16), and 8% of our cases
were pregnant and were in their first trimester. Ovarian torsion is
challenging to diagnose and can be skipped. The main symptom
is acute-onset abdominal or pelvic pain (1-7). Pain can also be in-
termittent. Along with pain, 49%-85% nausea/vomiting (1-7) and
16%-52% peritoneal irritation findings (1, 3, 5) can be observed.
Leukocytosis is seen in 16%-63% of the cases (1, 3, 5-7). However,
these clinical signs and symptoms are non-specific. Ectopic preg-
nancy, pelvic inflammatory disease, acute appendicitis, diverticu-
litis, ovarian cyst rupture, and renal colic should be considered in
the differential diagnosis. The predisposing factors of ovarian tor-
sion are cysts or tumors, ovarian enlargement, prolonged pedicle,
and hypermobility (1-3, 5, 6). The most seen neoplasia is teratoma
(10%-22%) (1-3, 5, 6). In our series, the ratio of teratoma was 11%.

Because clinical signs are non-specific, it is important to diagnose
Doppler and sonograpic findings. The sonographic findings of
ovarian torsion were ovarian enlargement (>5cm) and increased

Bacanakgil et al. Ovarian torsion

echogenicity as a result of venous congestion, edema (especially
dense ground-glass appearance), pearl sign, ring sign, whirlpool
sign, displacement of an ovary (anterior-superior to the uterus or
cul-de-sac), free fluid (periovarian and/or in cul-de-sac) (1-12). The
classical Doppler findings of ovarian torsion is the absence of arte-
rial blood flow (2, 6, 8-11). It should be considered that Doppler
sonography can be normal in almost 60% of the cases (2, 6, 7,
10). Especially, whirlpool sign and the absence of arterial flow are
significant for preoperative ovarian viability because the presence
of those findings indicate hemorrhagic infarct or necrosis (2, 8-10).
Our sonographic and Doppler findings are consistent with those
reported in the literature.

Early diagnosis results in early intervention. Intervention time is
very important for the preservation of ovarian function. The mean
time between the onset of symptoms or admitting to the emergency
room and to surgery is 8-54 hours (1, 3, 5, 6, 13, 14). A long in-
tervention time of up to 150-210 days has also been reported (1).
The reason for late intervention are diagnostic difficulties, intermit-
tent torsion, and coexisting adnexal pathology. In our cases, mean
intervention time was approximately 49 hours; in urgent cases, 16
hours. Our longest intervention time was 240 hours. Traditionally,
intraoperative blue-black or black appearance of the ovary (signs
of nonviability), the risk of thromboembolism after detorsion, and
possibility of malignancy were the main reasons for adnexectomy
(6, 15). However, macroscopic appearance of the torsioned ovary
does not completely indicate the degree of ischemia/necrosis (4, 6,
14-16). In our cases, only 37% of intraoperative black ovaries had ne-
crosis. The risk of thromboembolism due to ovarian detorsion was
0-0.2% (13-15). Malignancy risks of torsioned ovaries were 1%-1.8%
(6, 15). For these reasons, if the conditions are appropriate (techni-
cal competence, experience, and the ability of the surgeon), laparo-
scopic detorsion should be preferred rather than a radical approach,
especially in young patients (2, 4, 6, 13-16). Conversely, laparotomic
interventions in the majority of our cases was because of surgeons
and teams with different experiences and skills.

Conclusion

To maximize the chance of right diagnosis, a carefully investigation
of acute abdominopelvic pain and combination of sonographic
and Doppler findings with clinical features is required. An early
surgical intervention will preserve ovarian viability and fertility ca-
pacity. Factors that limited our work were retrospectivity, working
with an isolated group of an uncommon disease, and different
approaches of different surgeons.
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Oz / Abstract

Orijinal Arastirma/Original Investigation [

Diyabetik ve Diyabetik Olmayan Son Trimester Gebelerin
Grup B Streptokok Tasiyiciliginin Karsilastirilmasi

Comparison of Diabetic and Non-Diabetic Term Pregnant Women in Terms of

Group B Streptoccus Carriage

Mustafa Caglayan @, Gonca Yetkin Yildirim @, Nadiye Koroglu 2, Gokhan Yildirnm

Amag: B Grubu streptokok (GBS), saglikl kadinlarin genital ve gast-
rointestinal sistemlerinde bulunur. Calismamizin primer amaci diya-
betik olan ve diyabetik olmayan gebelerdeki GBS tasiyiciligini karsi-
lastirmaktir. Sekonder amacimiz ise diyabetik grupta HgbA1c degeri
ile tasiyicilik arasinda iliski olup olmadigi, daha onceki gebeliklerinde
yeni dogan yogun bakim oykisu (sepsis) ve preterm dogum oykusu
olanlarda GBS tasiyiciligi arasinda fark olup olmadigini incelemektir.

Yontemler: Bu prospektif kohort calisma Agustos-Kasim 2016 tarihleri
arasinda miadinda diyabetik olmayan gebeler ile perinatoloji klinigimiz-
den takipli diyabetik tekil gebeliklerde yapilmistir. Dogum icin basvuran
hastalara servikovajinal muayene oncesinde dakron swabla vajinal ve
rektal striinti 6rnegi alindi. Calismamizdaki bagimli degisken Grup B
Streptokok kolonizasyon sikhigi iken, bagimsiz degiskenler kadinin yasi,
gebelik sayisi, diyabet varligi, antibiyotik kullanmis olmak, daha onceki
dogumlarindan sonra yenidogan sepsis ve preterm dogum oykistduir.

Bulgular: Calismada 113 diyabetik, 100 diyabetik olmayan olmak tizere
toplam 213 olgu degerlendirildi. 8 (%3,8) olguda vajinal kiilttir pozitifli-
8i, 5 (%2,3) olguda ise rektal kiiltur pozitifligi saptandi. Kiiltur pozitiflik
orani %5,6 olarak tespit edildi. 1 olguda ise hem vajinal hem de rektal
GBS uremesi tespit edildi. Diyabet ve kontrol grubunda preterm dogum
oykusu agisindan anlamli fark saptanmad. Kiltiir pozitif ve negatif olan
grupta preterm dogum orani ile yenidogan yogun bakim oranlari ben-
zerdi ve HbA1c degerleri arasinda anlamli fark bulunmadi.

Sonuglar: GBS enfeksiyonu agisindan toplumumuzun daha dusuik risk
altinda oldugunu gosterilse bile, anne ve bebek mortalite ve morbidi-
tesini kontrol altina alabilmek amaciyla, son trimester donemde olan
gebelerin GBS kolonizasyonunun saptanabilmesine yonelik uluslara-
rasi yonergelerinin rutin olarak uygulamaya gecirilmesi yararli olabilir

Anahtar Kelimeler: B Grubu streptokok kolonizasyonu, gebelik, diabet

Giris

Introduction: Group B streptococcus (GBS) has been found in the
genital and gastrointestinal tracts of healthy women. The primary
outcome of the study was to compare GBS carriage rates in diabetic
and non-diabetic pregnant women. The secondary outcome was to
investigate the relation between GBS carriage rates and HbA1c levels
in diabetic women, admission of neonatal intensive care unit, and
premature birth rates in previous deliveries.

Methods: This is a prospective cohort study on term non-diabetic
pregnant women and diabetic singleton pregnancies followed by
maternal-fetal unit performed between August 2016 and Novem-
ber 2016 at a tertiary hospital in Istanbul. Vaginal and rectal swab
samples were collected before servicovaginal examination from the
patients admitted for labor. Wile the dependent variable was GBS co-
lonization frequency, the independent variables were age, gravida,
presence of diabetus mellitus, antibiotic prophylaxis, previous neo-
natal sepsis, and preterm birth.

Results: Of the 213 patients, 113 were diabetic and 100 were non-
diabetic. Vaginal cultures were positive in 8 (3.8%) patients, where-
as rectal cultures were positive in 5 (2.3%). The rate of totalF culture
positivity was 5.6%. In one patient, both vaginal and rectal GBS were
positive. In diabetic and control groups, there was no significant dif-
ference in terms of preterm birth rates. In both culture-positive and
negative groups, preterm birth rates, neonatal intensive care unit
admission rates, and HgbAlc levels were not significantly different.

Conclusion: Although Turkish population has low risk in terms of
GBS infection, to control maternal-fetal mortality and mobidity, the
routine use of guidelines for the detection of third trimester GBS co-
lonization can be useful.

Keywords: Group B streptococcus colonization, diabetes mellitus, pregnancy
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B Grubu streptokok (Streptococcus agalactiae) (GBS) saglikli kadinlarin genital ve gastrointestinal
sistemlerinde bulunur. Cinsel yolla yayilmadigi; genital sisteme gastrointestinal sistemden gectigi
dustinulmektedir. Bu patojen Amerika Birlesik Devletler’nde 1970’li yillarda erken yenidogan do-
neminin ana oliimcil ve morbid enfeksiy6z ajani saptanmis ve %50'ye varan vaka 6ltim oranlari
bildirilmistir (1-3). Annenin genitolriner ve gastrointestinal sisteminin GBS ile kolonizasyonu ye-
nidoganlarda hastalik icin primer risk faktoradur (4). 1980’lerin ortasina dogru erken yenidogan
donem enfeksiyonunu onlemek icin dogum eylemi sirasinda anneye intravenoz antibiyotik veri-
lerek, anneden bebege bulasin 6nlenmesi amaclanmistir (5-7). Bu baglamda Amerikan Obstetrik
ve Jinekoloji Dernegi (ACOG), Amerikan Pediatri Akademisi, Hastalik Kontrol ve Onleme merkezi
(CDQ) tarafindan giinimiize kadar bircok strateji gelistirilmistir.

Diyabeti olanlarin enfeksiyonlara yatkinlig I0kosit aktivitesindeki defekte, graniilosit yapisma bo-
zukluguna, kemotaksi ve fagositozdaki sorunlara ve mikrobisidal etkinlikteki azalmaya ve hiicre-
sel imminitedeki baskilanmaya baglanabilir (8).
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Calismamizin primer amaci diyabetik ve diyabetik olmayan gebe-
lerdeki GBS tasiyicihigini karsilastirmaktir. Sekonder amacimiz ise
diyabetik grupta HgbA1c degeri ile tasiyicilik arasinda iliski olup
olmadigi, daha onceki gebeliklerinde yeni dogan yogun bakim oy-
kst (sepsis) ve preterm dogum oykiisu olanlarda GBS tasiyiciligl
arasinda fark olup olmadigini incelemektir.

Yontemler

Bu prospektif kohort ¢calisma Agustos-Kasim 2016 tarihleri arasin-
da istanbul Saghk Bilimleri Universitesi Kanuni Sultan Siileyman
Egtim ve Arastirma Hastanesi Kadin Hastaliklari ve Dogum Klini-
gine basvuran miadinda diyabetik olmayan gebelerle perinatoloji

Tablo 1. Calismaya dahil edilen hastalarin tanimlayici
ozelliklere gore dagilimi

Min-Max Medyan Orttss./n-%
Yas 18,0-44,0 30,0 30,3+6,0
Gravida 1,0-9,0 3,0 3,0+1,6
Parite 0,0-30,0 1,0 1,7£2,3
Abort 0,0-6,0 0,0 0,3£0,8
Kuretaj 0,0-4,0 0,0 0,1£0,4
Gebelik haftas 27,2-41,4 35,0 34,6135
HbA1c 4,2-9,6 5,5 5,7£0,9

Tablo 2. Diyabetik gebelerle kontrol grubundaki
gebelerin kolonizasyon durumuna , antenatal antibiyok
kullanimi ve idrar kiiltiirii yaptirip yaptirmama durumuna
gore dagilimin gosterilmesi

Ureme Kontrol Diabet
(yok/var)  Grubu n(%) Grubu n(%) p

Kultur yok 95 (%95) 106 (%93,9)

var 5 (%5) 7 (%6,2) 0,706
Vajinal kiltur yok 97 %97) 108 (95,6)

var 3 (%3) 5 (%4,4) 0,585
Rektal kiilttr yok 97 (%97) 111 (98,2)

var 3 (%3) 2 (%1,8) 0,554
Antibiyotik yok 77 (%77) 91 (%80,5)

var 23 (%23) 22 (%19,5) 0,529
idrar kiiltiri yok 78 (%78) 94 (%83,2)

var 22%22)  19(16,9) 0,338

Tablo 3. Gruplarin daha 6nceki dogumlarindan yenidogan
yogun bakim 6ykiisii ve preterm dogum oykiisiine gore
dagilimi

Kontrol Diyabet
Grubu n (%) Grubu n (%) p

Preterm Dogum Oykiisii  yok 65 (%65) 84 (%74,3)
var 10 (%10)  13(%11,5)

nullipar 25 (%25) 16 (%14,2) 0,135
Yenidogan Yogun Bakim  yok 67 (%67) 73 (%64,6)
var 8 (%8) 24 (%21,2)

nullipar 25 (%25) 16 (%14,2) 0,009

kliniginde takipli diyabetik tekil gebeliklerde yapilmistir. Calisma
Kanuni Sultan Siileyman Egitim ve Arastirma Hastanesi Klinik Aras-
tirmalar Etik Kurulu tarafindan onaylandi (2016/4) ve tiim olgular-
dan bilgilendirilmis yazili onam alindi.

Son trimesterde diyabetik ve diyabetik olmayan gebelerden son iki
hafta icinde antibiyotik kullanmayanlar ¢alismaya alindi.

Dislanma kriterleri herhangi bir bakteriyel enfeksiyon nedenli son
iki hafta icinde antibiyotik kullananlar, 28 hafta alti gebeler, cogul
gebeler, suyu gelmis olan gebeler, daha onceki gebeliginde veya
bu gebeliginde grup B streptokok tastyiciligi tespit edilmis olan ge-
beler, HIV pozitif olan gebelerdir.

Calismaya dahil edilen gebelerin yas, parite, abortus sayisi, gebelik
haftasi,erken membran riiptiir, onceki dogumdan sonra yeni-
dogan yogun bakim oykiisii, preterm dogum oykisu, idrar kiltir
durumu, bu gebeliginde (son iki hafta haric) antibiyotik kullanim
durumlari, diyabet tipi, insulin kullanip kullanmadigi bilgileri kay-
dedildi.

Gebeler rutin pelvik muayene icin litotomi pozisyonunda masaya
alindi. Antenatal takip igin basvuran hastalara dakron swabla va-
jinal ve rektal stirtinti 6rnegi alindi. Vajinal ornekler, vajinanin alt
1/3’tinden, rektal ornekler ise anal sfinkterden 2 cm rektuma dogru
ilerletilerek ve 360° cevrilerek alindi. Alinan ornekler hastanemiz
mikrobiyoloji laboratuvarina swab ile gonderildikten sonra vajinal
ve rektal stirintli 6rnekleri 6zel olarak temin edilen Lim Broth zen-
ginlestirici besiyerine ekildi. Sivi besiyerler 35°C-37°Clik etiivde 18-
24 saat inkiibasyona birakildi. Bu siirenin sonunda kltir igin %5
koyun kanli agara pasajlanarak, 37°Clik ettivde 18-24 saat inkiibas-
yona birakildi. Plaklar degerlendirilmis, B-hemolitik kolonilerden
hazirlanan preparatlar ile gram yontemi ile boyanarak incelendi.
Mikroskopik goriinimi streptokokla uyumlu olan kolonilerden
katalaz testi yapildi. Katalaz testi negatif olanlar streptokok olarak
degerlendirildi ve sonuclar Phoenix cihaziyla dogruland.

B Grubu Streptokok kolonizasyonu saptanan gebeler dogum sira-
sinda profilaksi tedavisi uygulanmasi icin bilgilendirildi ve ampisi-
lin ile profilaksi yapildi.

istatistiksel Analiz

Calismada elde edilen verilerin tanimlayici istatistiklerinde orta-
lama, standart sapma, median en dstik, en yiiksek, frekans ve
oran degerleri kullanilmistir. Degiskenlerin dagilimi Kolmogorov
Simirnov test ile 6lcuildu. Nicel verilerin analizinde Mann-Whitney
U test ve bagimsiz 6rneklem t test kullanildi. Nitel verilerin anali-
zinde ki-kare test, ki-kare test kosullari saglanmadiginda fischer
test kullanildi. Orneklem biiytiklugii %90 power ile toplam 233 kisi
hesaplanmistir. Analizlerde MedCalc 16.0 programi kullanilmistir.

Bulgular

Calismada 113 diyabetik ve 100 diyabetik olmayan olmak iizere
toplam 213 olgu degerlendirildi. Olgularin yas ortalamasi 30,316,
ortalama gebelik sayisi 3+1,6 ve dogum sayisi 1,7+2,3 olarak bu-
lundu. Calismaya alinan olgularin demografik ozellikleri Tablo
T'de gosterilmistir.

Toplam 213 olgunun 100 (%46) tanesinde normal dogum oykdisii,
64 (%30) tanesinde sezeryan oykisi (normal dogumlari yok) var-



Tablo 4. Kiiltiirde iireme olan ve olmayan gebelerin
gravida, parite, abort, kiiretaj, gebelik haftasina Hgba1lc
degerine gore dagilimi

Kiltiir negatif Kultiir pozitif

Ort.ts.s. Medyan Ort.xss Medyan p
Yas 30,2%£6,0 30,0 31,2£6,1 33,0 0,616
Gravida 3,0+£1,6 3,0 3,1£1,7 3,5 0,760
Parite 1,7£23 1,0 1814 15 0,635
Abort 0,3+0,8 0,0 0,3£0,7 0,0 0,778
Kiretaj 0,1+0,4 0,0 0,0£0,0 0,0 0,365
Gebelik haftasi  34,8+3,5 35,6 31,6£2,7 31,5 0,003
HbA1c 5,7£0,9 5,5 5509 54 0,866

Tablo 5. Kiiltiirde iireme olan ve olmayan hastalarin
antenatal antibiyotik kullanim ve idrar kiiltirii yapilip
yapilmama durumuna gore dagilimi

Kiltiir negatif Kiltir pozitif

n % n % p
Antibiyotik  yok 161 %80,1 7 %583
Antibiyotik ~ var 40 % 19,9 5 %417 0,073
idrar kiiltirti - yok 163 %81,1 9 %750
idrar kiiltirti  var 38  %18,9 3 %25,0 0,603

Tablo 6. Kiiltiir pozitif ve negatif olan grupta preterm
dogum oykiisiine ve yeni dogan yogun bakim oykiisiine
gore dagilhimi

Kiltirde  Kiiltiirde
tireme yok iireme var

n % n % p
Preterm dogum oykust  Nullipar 38 %189 3 %25,0
Yok 142 %70,6 7 %583

Var 21 %104 2 %16,7 0,845
Yenidogan yogun bakim Nullipar 38 %18,9 3 %25,0
Yok 133 %66,2 7 %583

Var 30 %149 2 %16,7 0,811

ken, 49 (%23) olgu ise nullipar idi. 8 (%3,8) olguda vajinal kalttr
pozitifligi saptanirken, 5 (%2,3) ise rektal kiiltuir pozitifligi saptandi.
Kilttr pozitiflik orani %5,6 olarak tespit edildi. 1 olguda ise hem
vajinal hem de rektal GBS tremesi tespit edildi.

Olgularin 23 (%10,8) tanesinde preterm dogum oykusi bulundu.
32 (%15) olguda ise yenidogan yogunbakim oykisu vardi. Toplam
45 (%21,1) olgunun ise gebelikte antibiyotik kullanim oyktsu bu-
lunmaktaydi. Olgularin %19,2’sinin (41 olgu) gebelikleri sirasinda
idrar kilttra yaptirdig bulundu.

Diyabetik olgular degerlendirildiginde 90 olguda (%42,3) gestasyo-
nel diyabet; 7 (%3,3) olguda tip 1 DM ve 16 (%7,5) olguda ise tip
2 DM saptandi. Diyabetli olgularin bu (%30) tanesi insilin kulla-
myordu. iki grup demografik ozellikleri agisindan karsilastirildi-
ginda diyabetik olgularin ortalama yasi (32%5,3), kontrol grubuna
(28,3+6) gore anlamli sekilde daha buyuikti (p<0,0001).

Caglayan ve ark. Gebelerde Diabetin GBS Tastyicihgina Etkisi

Diyabet ve kontrol grubunda vajinal, rektal ve idrar kiltiir orant,
antibiyotik kullanim orani, orani anlamli (p>0,05) farkllik goster-
memistir (Tablo 2).

Diyabet ve kontrol grubunda preterm dogum oykiisii orani acisindan
anlaml fark saptanmadi. Diyabet grubunda yenidogan yogun bakim
orani kontrol grubundan anlamli olarak daha yuksekti (Tablo 3).

Kulttr pozitif ve negatif olan grupta hastalarin yaslari, gravida sa-
yisi, parite sayisi, abort sayisi, kiiretaj sayilari agisindan anlamli
fark yoktu. Kiltir pozitif ve negatif olan grupta HbA1c degerleri
arasinda anlamh fark bulunmadi. Kaltur pozitif ve negatif olan
grupta dogum benzerdi. Kultir pozitif olan grupta gebelik haf-
tasi kaltir negatif olan gruptan anlamli olarak daha disukti
(p=0,003) (Tablo 4). Kultur pozitif ve negatif olan grupta diyabet
dagihmi benzerdi. Kultir pozitif ve negatif olan grupta insilin kul-
lanim oranlari arasinda anlamli fark yoktu.

Kultur pozitif ve negatif olan grupta antibiyotik kullanim orani,
idrar kiltiirti oranlari benzerdi (Tablo 5).

Kulttr pozitif ve negatif olan grupta preterm dogum orant ile yeni-
dogan yogun bakim oranlari benzerdi (Tablo 6).

Tartisma

Yenidogan enfeksiyonlarinda en sik karsilasilan patojenlerden
biri GBSlerdir. GBSler enfeksiyon duyarlilig yiuksek olan ve heniiz
immin sistemi gelismemis olan bebeklerde yiiksek mortalite ve
morbidite ile seyrederler. GBS tehdidine karsi anne adayi gebeler-
de vajinal kolonizasyonun arastiriimasi son derece onemlidir ve
koruyucu hekimlik adina uygulanan onemli bir yaklasimdir.

Klinik deneyler dogum esnasinda IV penisilin ya da ampisilin
uygulanmasinin yenidoganda GBSa bagli enfeksiyon gelisimini
onlemede son derece etkiliyken; prenatal donemde GBS genital
kolonizasyonunu eradike etmeye yonelik kemoproflaksinin yeni-
dogani enfeksiyondan korumada etkisiz kaldigini gostermistir. En
son 2010 yilinda CDC, Amerikan Pediatri Akademisi ve Amerikan
Obstetrik ve Jinekoloji Dernegi erken baslangich hastaligr onleme-
ye yonelik ilkeler yayimlamislardir. Buna gore erken haslangich
hastaligi onlemek icin 35-37 gebelik haftalarindaki kadinlarin GBS
kolonizasyonu agisindan taranmasi ve dogum esnasinda bu hasta-
lara antibiyotik proflaksisi yapilmasi onerilmistir. Risk faktorlerine
dayali yaklasima gore ise 37 haftadan once fetal zarlarin agilmasi,
daha onceki gebeliklerinde erken baslangicli GBS hastaligi oykisti,
mevcut gebeliginde idrar kiltiriinde GBS saptanmis olmasi, fetal
zarlarin acilmasi ile dogum arasinda gecen siirenin 18 saat veya
daha fazla siirmesi ve travayda 38°C veya daha yiiksek ates gibi
bir veya daha fazla risk faktori olan gebelerde koruyucu olarak
antibiyotik verilmesi 6nerilmektedir. Yapilan calismalarda tarama-
ya dayal yaklasimin uygulanmasi sayesinde erken baslangich has-
taliga yakalanma oranlarinin ABD, Kanada, ingiltere basta olmak
tizere bircok tlkede distugu ve sadece risk faktorlerinin varligina
dayali yontemden daha basaril oldugunu gostermistir (7, 9).

GBSler alt gastrointestinal sistem ve genitouriner sistemi kolonize
ederler. Barsaklarda %15-35, anorektal bolgede %11, vajinada %8
oraninda kolonizasyon gosterirler (10) . GBSler icin en fazla rezer-
vuar gorevi goren bolge gastrointestinal traktus, sekonder yayilimi
saglayan yer ise genitodriner yollardir (11).
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Ulkemizde yapilan calismalarda GBS kolonizasyonu ile ilgili %2-
%8,3 arasinda oranlar bildirilmistir (12, 13). Calismamizda GBS
kolonizasyon orani %5,6 olarak saptandi. Piper ve arkadaslarinin
yaptigi calismalarda gestasyonel diyabetli ve normal gebelerin
karsilastirimasinda kolonizasyon agisindan istatiksel fark saptan-
mamistir (14). Buna karsilik Ramos ve arkadaslarinin yaptigi 105
diyabetik gebe ile 300 diyabetik olmayan gebenin dahil edildigi
calismada diyabetik gruptaki gebelerin daha yiiksek kolonizas-
yon oranina sahip oldugu saptanmistir (%43,8’e karsi %22,7, OR
2,56) (15). Matorras ve arkadaslar tarafindan yapilan 70 diyabetik
ve 980 diyabetik olmayan gebeyi iceren bir calismada ise diyabe-
tik grupta (%20’e karsi %10,9) tasiyicilik orani daha yuksek olarak
saptanmistir (16). Calismamizda rektal ve vajinal kilturleri birlikte
degerlendirmeye aldigimizda diyabetik grupta tireme %6,2, diya-
betik olmayan grupta %5 olarak saptanmis olup istatistiksel ola-
rak anlamli degildi. Diyabetik grupta rektal kiltir pozitifligi %1,8
diyabetik olmayan grupta %3, vajinal kiiltiir taramasinda diyabe-
tik grupta %4,4 ve diyabetik olmayan grupta %3 olarak bulundu,
istatistiksel olarak anlamli degildi. Yaptigimiz calismada diyabet
grubuna baktigimizda rektal Gireme, vajinal iremeye kiyasla daha
yuksekti (%4,4’e karsilik %1,8). Diyabetin GBS i¢in anlamli olmasa
da tastyicilligi arttirdigini sdyleyebiliriz.

Literatiirde GBS prevalansi pregestasyonel grupta %54,1, gestasyonel
diyabeti olan gebelerde ise %35,1 bulunmus ve her iki grup arasinda
anlamh fark saptanmistir (15). Bizim ¢alismamizda pregestasyonel
diyabetik grupta 23 gebeden sadece 1'inde (%4,3) tireme olurken,
gestasyonel diyabetik grupta 90 gebenin 6'sinda (%6,6) tireme tespit
edildi. insiilin kullaniminin diabetik gebelerde GBS kolonizasyonu-
nu etkilemedigi bulunan calismalara benzer (15, 16) bizim ¢alisma-
mizda da instlin kullanmayanlarda GBS kolonizasyonu %4,9 iken
kullananlarda %8,8 olarak bulunmustur. GBS kolonizasyonu agisin-
dan diyabetik gebelerin HbA1c degerleri karsilastirildiginda anlamli
bir fark bulunmamustir (5,5'e karsilik 5,7).

ileri yas gebeliklerinde diyabet goriilme sikhg@i da arttigindan, ileri
yas diyabetik gebelerde GBS tasiyicihgr daha siktir (15). Bizim calis-
mamizda diyabet grubunun yas ortalamasi 32, kontrol grubunun
yas ortalamasi ise 28,6 olarak tespit edilmis iki grup arasinda yas
ortalamasi agisindan istatiksel olarak anlamh fark bulunmustur.
GBS kolonizasyonu ile parite arasindaki iliskiyi inceleyen calis-
malarin sonuglar celiskilidir (13, 17-19). Bu ¢alismada gravida ve
parite ile GBS kolonizasyonu arasinda anlamli istatistiksel fark iz-
lenmemistir.

B Grubu streptokok izolasyonu icin CDC tarafindan onerilen rek-
tovajinal érnek alinmasidir (6). izolasyon sansini arttirmak igin
hem vajinal hem de rektal stirtinti ornekleri alinmalidir. Vajina
ile birlikte rektumdan alinan érneklerin kalttr sonuglarinin, yal-
niz vajinadan alinan kaltir sonuglari ile karsilastinldiginda GBS
izolasyon sansinin %5-27 oraninda arttigi gosterilmistir (11). Bir
calismada yalnizca vajinal kiiltir alindiginda kolonize kadinlarin
%39’unda yalanci negatif sonug alinacagi bildirilmistir (20). Bizim
calismamizda diyabetik olmayan grupta vajinal ve rektal koloni-
zasyon oranlari esit bulunmustur (%3’e karsi %3). Diyabetik grupta
ise rektal kolonizasyon orani %4,4 iken vajinal kolonizasyon orani
%1,8 olarak saptandi. Sadece bir hastamizda hem vajinal hem rek-
tal (diyabetik olmayan grupta) kolonizasyon saptanmistir.

Tiirkiye‘de rutin GBS taramasi yapiimamaktadir. Onceki gebeligin-
de GBS kolonizasyonu saptanan gebelerin sonraki gebeliklerinde

anlamli derecede kolonizasyonun arttigini gosteren calismalar
nedeniyle (21, 22) taradigimiz gebelere daha onceki dogumdan
sonra yenidogan sepsisi dykiisii sorguladik. Onceki gebeliginde ye-
nidogan sepsisi oykiisii olan 30 gebeden diyabetik gruptan 2’sinde
tireme saptanirken, yenidogan sepsisi oykusii olmayan 133 gebe-
nin 7'sinde Greme tespit edildi. Preterm dogum oykusi olan 32
gebenin 2'sinde (%6,25) ve preterm yenidogan oykisi olmayan
149 gebeden 7’sinde (%4,6) GBS tiremesi saptadik ve literaturle
uyumlu (23) olarak GBS kolonizasyonu ile preterm dogum arasin-
daki iliskide istatiksel anlamli fark bulunmadi.

B Grubu streptokok izolasyonunu etkileyen en énemli faktorlerden
biri de ekim yontemi ve kullanilan besiyerleridir. Bu calismada Lim
Broth secici besiyeri sonrasi %5 koyun kanh agara ekim yontemi
kullanildi. Lim Broth gibi secici sivi besiyerine ekim yontemi ise
sonrasinda tanimlama ile ilgili ek testlerin yapilmasini gerektirdi-
ginden en az 48-72 saate ihtiyac gerektirir. Bu nedenle kilttir bazli
testler intrapartum yerine antepartum olarak genelde 35-37. gebe-
lik haftalarinda uygulanir.

Bu uygulamanin iki sinirlamasi olabilmektedir ve bizim calisma-
mizda da gecerlidir. Bunlardan ilki; bazi dogumlar 35. haftadan
once olmaktadir, yaklasik %7-11 kadin tarama yapilmadan once
dogum yapmaktadir ve bu grup neonatal GBS enfeksiyonlari agi-
sindan ciddi risk altindadir (24). ikincisi ise; GBS kolonizasyonu
gebelikte aralikli olabilmektedir ve bundan dolayr antepartum
tarama sonuglariyla intrapartum maternal GBS kolonizasyonu ara-
sinda zayif korelasyon olabilmektedir (25).

Son zamanlarda daha erken tani koymak amaciyla hizli antijen
testleri, hibridizasyon temelli testler ve niikleik asit amplifikasyon
testleri gibi hizli testler 6nem kazanmis ayni zamanda direkt va-
jinal/rektal orneklerden GBS saptanmasi icin real-time PCR yon-
temleri on plana ¢ikmistir. Real-time PCR, dogum aninda GBS
kolonizasyonunun saptanmasinda hizli ve yiiksek duyarlilik ve 6z-
gulliige sahip bir yontemdir (26). Ayrica, konvansiyonel PCRa gére
kontaminasyon riskinin disiik olmasi, kisa siirede sonuc alinmasi
ve kantitatif sonu¢ vermesi gibi avantajlari olsa da maliyet ve ulasi-
labilirlik olarak PCR kullaniminin rutinde kullanimi su an icin cok
uygun gorinmemektedir.

Sonug

B Grubu streptokok enfeksiyonlari korunabilir ve tedavi edilebilir
olmasina ragmen gebeler ve Gzellikle yenidoganlar icin onemli bir
saglik sorunu olmaya devam etmektedir. Tirkiye'de rutin GBS ta-
ramasi yapilmamaktadir; ucuz, kolay uygulanabilir ve cabuk sonug
veren tani yontemleriyle tasiyicilarin tespit edilmesi gerekmekte-
dir. Tirkiyede daha 6nceki arastirma bulgulari ile bizim elde et-
tigimiz veriler paralellik gostermektedir. Her ne kadar GBS enfek-
siyonu acisindan toplumumuz daha dusuk risk altinda olsa bile,
anne ve bebek mortalite ve morbiditesini kontrol altina alabilmek
amaciyla, son trimester donemde olan gebelerin GBS kolonizasyo-
nunun saptanabilmesine yonelik uluslararasi yonergelerinin rutin
olarak uygulamaya gecirilmesi dustnalmelidir.

Hasta Onami: Yazili hasta onami bu calismaya katilan hastalardan alin-
mistir.

Hakem Degerlendirmesi: Dig Bagimsiz.
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Orijinal Arastirma/Original Investigation [ElzA3

Tc-99m Cekimlerinde Niikleer Tip Calisanlarinin Radyasyon

Maruziyeti

Radiation Exposure to Nuclear Medicine Staff Working with Tc99m

Radiopharmaceutical

Yasemin Hizh €2, Yasemin Parlak @2, Didem Goksoy

Amag: Niikleer Tip calisanlari, rutin gorevlerini yerine getirirken
iyonlastirici radyasyona maruz kalmaktadir. Calismamizda Tc-99m
radyofarmasotikleri ile calisanlarin maruz kalmis olduklari rad-
yasyon dozlarinin belirlenmesi ve yillik dozlarin degerlendirilmesi
amaclandi.

Yontemler: Nukleer Tip hekimi, gama kamera teknikeri, hemsire, la-
boratuvar gorevlisi ve temizlik personeli olmak tizere, toplam 5 ayri
personelin dijital dozimetreler ile 6l¢timleri alindi. Dozimetreler bel
hizasinda olacak sekilde pozisyonlandirildi.

Bulgular: Background duzeltmesinden sonra hekim, tekniker, hemsi-
re, laboratuvar gorevlisi ve temizlik personeli icin bir aylik radyasyon
dozlari sirasiyla; 102,37£15.16 uSv, 110,8+7,5 uSv, 84,67£8,2 uSv,
111,847,1 uSv ve 106,5+12,27 uSv olarak tespit edildi.

Sonug: Bu calisma sonucunda Nukleer Tip bolimu calisanlari icin,
yillik kimulatif radyasyon dozunun miisaade edilen doz limitleri ice-
risinde oldugu saptandi.

Anahtar Kelimeler: Elektronik dozimetre, radyasyon giivenligi, rad-
yasyon dozu, Tc-99m radyofarmasotikleri

, Gozde Mutevelizade

, Gul Gimuser @, Elvan Sayit

Introduction: Nuclear medicine technologists are potentially expo-
sed to ionizing radiations while performing a variety of tasks asso-
ciated with nuclear medicine procedures. We measured the external
radiation doses for staff members working with Tc-99m radiopharma-
ceuticals to assess the annual radiation doses.

Methods: Radiation doses for a nuclear medicine physician, a tech-
nologist, a nurse, a radiopharmacist, and a cleaning staff were mea-
sured by digital dosimeters. We measured the radiation exposure of
these five people every day for 1 month. The dosimeters were placed
at the waist levels on the anterior surfaces of the bodies.

Results: After correction of natural background doses, the mean 1-month
radiation dose for the physician, technologist, nurse, radiopharmacist,
and cleaning staff were determined as 102.37+15.16 uSy, 110.8£7.5 uSy,
84.67£8.2 uSv, 111.8£7.1 uSy, and 106.5+12.27 uSv, respectively.

Discussion: This study showed that effective radiation doses for nuclear
medicine department staff members were within the permissible level.

Keywords: Electronic dosimetry, radiation protection, radiation dose,
Technetium-99m radiopharmaceutical
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Giris

Nikleer Tip hekimleri, teknikerler, hemsireler ve diger saglik calisanlari medikal uygulamalardan
kaynaklanan radyasyona maruz kalmaktadir. Ornegin, Niikleer Tip biriminde radyofarmasotik
hazirlanmasi, hastaya radyoaktif madde enjeksiyonu yapiimasi, gama kamerada hastaya pozisyon
verilmesi ve eger hasta tekerlekli sandalye kullaniyor ise yardimci olunmasi gibi islemler ilgili
personellerin radyasyona maruz kalmasina neden olmaktadir (1-3).

Nikleer Tip uygulamalarinda genellikle eksternal isinlanmaya maruz kalinmaktadir (4). Radyasyon
dozunun yenmesi/yutulmasi ile olusabilecek i¢ kontaminasyonlarin meydana gelme olasihg di-
siiktar. internal 1sinlanma genellikle basit tedbirler ile 6nlenebilir. Bu nedenle biitiin ¢alismalarda
internal radyasyon ihmal edilebilir olarak kabul edilmistir (1). Eksternal isinlanma siddetini azalt-
mak i¢in radyasyon giivenligi kurallarinin uygulanmasi gerekir (5). Radyasyondan korunma amaciyla
kursun onliik, gozlik, eldiven gibi bir takim materyaller kullanilir. Fakat bu ekipmanlar tek basina
yeterli degildir. Radyasyonla calisanlarin radyasyon doz ol¢iimlerinin yapilmasi gereklidir. Niikleer
Tip bolimlerinde cahisanlarin radyasyon dozlarini tespit etmek icin kalem, cep, termoliiminesans
dozimetreler gibi cesitli kisisel doz 6l¢tim cihazlari kullaniimaktadir (1, 5). Literatirde, calisanlar icin
radyasyon dozu olcuimleri yillik, aylik ya da islem basina alinan doz olarak bildirilmektedir. Radyas-
yon giivenligi yonetmeligine gore radyasyonla calisanlarin efektif doz siniri yillik 20 mSv olarak belir-
lenmistir (1, 5, 6). Bazi arastirmacilar radyofarmasotik enjekte edilmis hastadan 0.5, 1.0 ve 2 m gibi
cesitli mesafelerden eksternal doz hizi 6l¢timleri alarak ¢alisanin maruz kaldigi radyasyon dozunu
belirlemislerdir. Bazi arastirmacilar da elektronik cep dozimetreleri kullanarak guinltk ya da islem-
deki maruz kalinan toplam dozu tespit etmislerdir (3, 4). Bu ¢alismalar genis bir yelpazede olmasina
ragmen Niikleer Tip uygulamalari icin islem basina goreli katki konusunda bilgi vermemektedir (3).

Calismada, Tc-99m radyofarmasotikleri ile calisan personelin maruz kaldigi toplam dozu ve rutin-
de yapilan her bir islemin bu toplam doza ne kadar katki sagladiginin belirlenmesi amaglanmistir.
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Yontemler

Celal Bayar Universitesi Niikleer Tip Anabilim Dal'nda calisan 1
laboratuvar gorevlisi, 1 gama kamera teknikeri, 1 hemsire, 1 he-
kim ve 1 temizlik personeli calismamiza dahil edilmistir. Alti ay
boyunca calisma saatleri icerisinde aldiklari radyasyon dozlarini
tespit etmek icin bel hizasinda elektronik dozimetre tasimislardir.
Her bir personelin maruz kalmis oldugu doz miktar giinlik ve
ayhk total doz olarak kaydedilmistir. Calisanlarin rutin gorevleri
belirlenerek her bir personel icin maruz kalinan radyasyon dozu
aylik olarak belirlenmistir. Radyasyon dozu 6l¢timleri icin EPD
(elektronik personel dozimetrisi, NEB 236C TAEK, Cekmece Niikleer
Arastirma ve Egitim Merkezi, Tlrkiye) ve Geiger Muller dedektori
(GM, Ludlum 14C, Ludlum Measurements, Inc., Sweetwater, Texas)
kullanilmistir. Elektronik dozimetre yillik olarak Cekmece Niikleer
Arastirma Merkezinde Cs-137 kaynag ile kalibre edilmekte olup
minimum olctlebilir radyasyon dozu 0,1 uSv ve ol¢iim belirsizligi
+%15dir. Elektronik dozimetre ile ayhk kiimalatif radyasyon doz
olctimleri gerceklestirilmistir. Geiger Muller dedektori ile alinan
doz hizi 6lgtimleri mR/h olarak elde edilmektedir. Bu dl¢iimler 1
mR/h =10 uSv/h ve T mR/h = (10/3.600) uSv/s esitlikleri ve tespit
edilen zamanlar ile carpilarak uSv birimine donasttrilmustir (4).
Boliimde haftalik alinan hasta sayilari yaklasik olarak aynidir. Haf-
tada ortalama 20 Miyokard Perfiizyon Sintigrafisi (MPS), 10 Tiroid
Sintigrafisi, 10 Dinamik Bobrek Sintigrafisi, 10 Kemik Sintigrafisi,
15 Statik Bobrek Sintigrafisi cekimi yapilmaktadir.

Laboratuvar gorevlisinin, calisma siiresi boyunca dozimetresi kur-
sun onlik altinda kalacak sekilde doz takibi yapilmistir. Laboratu-
var gorevlisi rutin olarak jeneratorden radyoaktif madde sagimi ve
radyofarmasotik hazirlama islemlerini yapmaktadir. Laboratuvar
gorevlisi alti ay boyunca 20 GBqlik aktiviteye sahip M0-99/Tc-99m
jenerator sagimi ve radyofarmasotik hazirlama islemlerini gercek-
lestirilmistir (haftada ortalama 5 sagim ve 2 MIBI, 1 MDP, 1 DTPA,
1 DMSA kiti isaretleme).

Gama kamera teknikeri radyofarmasotik enjekte edilmis hastaya
MPS icin elektrot takma ve cikarma islemi (ETC), dinamik bobrek
goriintileme esnasinda yapilan ditretik enjeksiyonu (DE), ti¢ fazli
kemik sintigrafisi icin alinan erken dinamik goriintiileme sonrasi
hasta kaldirma (UHK) islemleridir. Teknikerin bu islemlerde ma-
ruz kaldigi radyasyon dozunu belirlemek amaciyla, Geiger Muller
dedektori ile kursun onlik altindan personelin doz hizi 6l¢cimii
yapildi.

Hemsirenin maruz kaldigi radyasyon dozunun belirlenmesi icin,
MPS yapilacak olan hastanin efor testine hazirlanmasi, efor sirasin-

Tablo 1. Calisanlarin 6 aylik radyasyon dozlari (uSv)

Hizli ve ark. Radyasyon Maruziyeti

da hastaya radyoaktif madde enjeksiyonu ve bu islemler arasinda
ki bekleme siiresi boyunca Geiger Muller (GM) (Ludlum, 14C, USA)
dedektor ile kursun onliik altindan doz hizi 6l¢iimii yapildi. Elde
edilen veriler kullanilarak her efor testi icin hemsirenin maruz kal-
digi ortalama radyasyon dozu hesaplandi.

Hekimin rutin islemi, MPS tetkiki icin hastaya efor yapilmasi olarak
belirlenmistir. Efor stiresi boyunca dozimetre kursun onlik altinda
kalacak sekilde doz 6lcimi yapilmistir.

Temizlik personelinin rutin olarak yaptigi islemler ise giin sonunda
radyofarmasotik uygulanan hastalarin kullandiklari tuvaletlerin
temizligi ve radyoaktif atiklarin toplanmasidir. Temizlik persone-
linin yaptigi islemlere bagli olarak maruz kaldigi radyasyon dozu
EPD ile gerceklestirilmistir.

Personellerin aylik olcimlerinde elektronik cep dozimetre bir ay
boyunca hi¢ kapatiimadi ve 6l¢tim disinda radyasyon olmayan bir
alanda birakilarak background diizeltmeleri de yapilmistir.

Elde edilen sonuclara gore personellerin maruz kaldiklari 6 aylik
radyasyon dozlari Tablo 1" de verildi. Personellerin tahmini yil-
lik radyasyon dozlari hesaplanarak dozlar arasindaki istatistiksel
farkhihklar SPSS-15.0 programi ile degerlendirilmistir. Elde edilen
tahmini yillik radyasyon dozlari Sekil 1'de verilmektedir. (Etik kurul
onayl Manisa Celal Bayar Universitesi Tip Fakiiltesi Saglik Bilimleri
kurumundan alinmistir. Karar no: 20.478.486 411).

Etik kurul onayi bilgisiyle hastalardan onam formu alinmamistir.

istatistiksel Analiz

Personellerin tahmini yillik radyasyon dozlar hesaplanarak doz-
lar arasindaki istatistiksel farkhliklar degerlendirilmistir (Statistical
Package for the Social Sciences for Windows, Version 15.0) (SPSS
Inc.; Chicago, IL, USA).

Bulgular

Manisa Celal Bayar Universitesi Niikleer Tip Anabilim Dalinda go-
rev yapan 5 personel icin (laboratuvar gorevlisi, gama kamera tek-
nikeri, hemsire, hekim ve temizlik personeli) elektronik dozimetre
ile tespit ettigimiz radyasyon dozlari Tablo 1'de verilmistir.

Laboratuvar gorevlisi icin belirlenen rutin islemler olan jenerator
sagim ve radyofarmasotik isaretleme sirasinda elde edilen aylik
dozlar sirasiyla; 60,40+4,3 uSv ve 48,75%5,2 uSvdir. Laboratuvar
gorevlisinin maruz kaldigi radyasyon dozunun %52,07’sini sagim-
dan, %42,03’tnu radyofarmasotik isaretlemeden ve %5,9’unu (6.85

Laboratuvar gorevlisi Tekniker Hemsire Hekim Temizlik Personeli

Zaman (usv) (usv) (usv) (usv) (usv)

1.ay 102 118 73 127 117

2.ay 112 106 81 114 123

3.ay 105 111 95 94 102

4.ay 115 121 80 96 105

5.ay 116 108 87 86 104

6.ay 121 101 92 97 88

Ort.£SS 111,871 110,8+7,5 84,6782 102,37£15,16 106,5+12,27
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Sekil 1. Calisanlarin yillik radyasyon dozu dagilimlari

Diger
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Sekil 2. Laboratuvar gorevlisinin radyasyon dozu dagilimlari

usSv) digerler etkenlerden (radyofarmasotik enjekte edilmis hasta
ile yakin temas vb.) almaktadir (Sekil 2). Laboratuvar gorevlisinin
ayhk radyasyon dozu 116£8,9 uSv olarak hesaplanmistir.

Teknikerler icin aylik alinan radyasyon dozu 104,3+12,2 uSvdir.
Belirlenen farkli 3 rutin islem icin (ETC, DE ve UHK) aylik yaklasik
hasta sayilari goz oniine alinarak tespit edilen radyasyon dozlari
sirasiyla 58 uSv, 4,2 uSv, 2,3 uSv olarak tespit edilmistir. islem
basina maruz kaldiklari radyasyon dozlari sirasiyla; 1,45%0,2 uSv,
0,105 +0,01 uSv ve 0,058%0,03 uSv olarak hesaplandi. Bu du-
rumda teknikerlerin maruz kaldigi radyasyon dozunun %52,7’sini
ETC isleminden, %3,8’'ni DEden, %1,8’ini UHK ve geriye kalan
%41,7'sini de diger hastalarin gorintilenmesi sirasinda alinmak-
tadir (Sekil 3).

Hemsire icin her efor testinden aldigi radyasyon dozu 0,66%0,1 uSv
ve bir ay boyunca almis oldugu radyasyon dozu 40,2 uSv olarak he-
saplandi. Enjeksiyon sirasindaki islemlerde enjektor zirhi kullanil-
madi. Hemsirenin aylik radyasyon dozunun ortalama 94+10,5 uSv
oldugu goz oniine alindiginda, efor isleminin toplam doza %42,7’
lik bir katki sagladig tespit edildi.

Hekimlerin efor testi esnasinda aldig radyasyon dozu test basina
0,7 uSv ve bir ay boyunca aldigi radyasyon dozu 42,7 uSv olarak he-
saplandi. Hekimlerin aylik radyasyon dozunun ortalama 98,3+8,6
uSv oldugu goz oniine alindiginda, efor isleminin toplam doza
%43,4 luk katkida bulundugu tespit edildi.

Temizlik personeli icin de radyofarmasotik enjekte edilmis hasta-
larin boliimi terk etmesinden sonra, hasta tuvaletlerinin temiz-
lenmesi ve radyoaktif atiklarin toplanmasi esnasinda cep dozimet-

DE UHK
%4 %2

Sekil 3. Teknikerin radyasyon dozu dagilimlari

Radrasyon Dozlari (mSv)
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Sekil 4. Cesitli tlkelerde yapilan ¢alisma sonuglarina gore yillik dozlar

re ile yapilan olciim sonuclarindan her temizlik sonrasinda maruz
kaldigi radyasyon dozu 5,32+0,84 uSv olarak hesaplandi. Temizlik
personelinin bir ay boyunca aldig radyasyon dozunun %45’ini atik
toplamadan, %55'ini radyoaktif tuvaletleri temizlerken aldigi be-
lirlendi. Temizlik personelinin aylik radyasyon dozu 102£6,7 uSv
olarak hesaplanmistir.

Elde edilen verilerden yola cikarak calisanlarin tahmini yillik rad-
yasyon dozlari tespit edilmistir. Hesaplanan yillik radyasyon dozla-
ri bu calismada, hekim icin 1,17 mSy, tekniker icin 1,25 mSy, labo-
ratuvar gorevlisi icin 1,39 mSy, hemsire icin 1,12 mSv ve temizlik
personeliicin 1,22 mSv olarak bulundu. Calisanlar igin hesaplanan
yillik dozlar miisaade edilen radyasyon dozlari icerisindedir (Sekil
1). Elde edilen radyasyon dozlarina bakildiginda calisanlar arasin-
da anlamli bir radyasyon doz farki ctkmamistir. Burada en yiiksek
radyasyonu laboratuvar gorevlisinin aldigi tespit edilmistir.

Tartisma

Gunumiz sartlarinda insanlar teshis ve tedavi amaci ile birgok
medikal tetkike maruz kalmaktadir. Bu medikal yontemleri her
glin farkh kisilere uygulayan saglik personeli ise daha biyuk risk
altindadir. Dolayisiyla risk altindaki personellerde olusacak olan
olumsuz etkileri tespit etme ve onlem alma ihtiyaci dogmaktadir.
Bu alanda onemli bir grubu olusturan Nikleer Tip ¢calisanlarinin,
radyasyon dozlarini tespit ederek gerekli onlemlerin alinmasi, bu
kisilerin sagliklarinin korunmasi agisindan buyik onem tasimak-
tadir (7).

Niikleer Tip calisanlar tesis icerisinde bircok durumda iyonize
radyasyona maruz kalmaktadir. Calismamizda Manisa Celal Bayar



Universitesi Niikleer Tip Anabilim Dal’nda cesitli gorevleri olan
personeller i¢in ilk olarak aylik external radyasyon maruziyeti
arastirildi. Arastirmaya hekim, gama kamera teknikeri, laboratu-
var gorevlisi, hemsire ve temizlik personeli olmak tizere toplam
5 kisi dahil edildi. Gerekli background diizeltmeleri yapildiktan
sonra maruz kaldiklari aylik radyasyon dozlar tespit edildi. Ca-
lismanin yapildigi Nikleer Tip Anabilim Dali béliminde bir ay
boyunca ortalama 200£5 inceleme yapilmaktadir. Bes calisanin
maruz kaldigi radyasyon dozlarinin giinliik ve aylik olarak kayitlar
tutuldu. En fazla radyasyon dozunu sirasiyla laboratuvar gorevlisi,
gama kamera teknikeri, temizlik personeli, hekim ve hemsirenin
aldig tespit edildi.

Hong Kongda 2002 yilinda yapilan benzer bir calismada hekim
icin ortalama yillik doz 0,29+0,21 mSy, tekniker icin 2,07£0,97
mSy, laboratuar gorevlisi icin 1,97+0,05 mSv degerleri bulunmus-
tur (1). Gama kamera teknikeri ve laboratuvar gorevlisi icin ayhk
maruz kalinan dozlarda onemli 6lciide bir fark gézlenmedi. Bu so-
nug ayni gorevleri istlenmis personeller icin 2002 yilinda yapilmis
olan calismayla da uyum igerisindedir (1). Hekimin, cogu zamanini
tarama odasinda harcayan tekniker ya da radyofarmasotikleri ha-
zirlayan gorevliyle kiyaslandiginda daha dustk doz almasi bekle-
nirken, hekim icin elde edilen doz degerinin ¢ok farkli olmadig
gozlendi. Bunun sebebi olarak hekimin efor esnasinda hasta yaki-
ninda fazla zaman gecirmesi ve gorintileme sonrasi hastalar ile
gorusme yapilmasi dustinlebilir.

Yapilan calismalar gostermistir ki Nikleer Tip calisanlari tarafin-
dan alinan dozlarin biyiik bir kismi enjeksiyonlardan ziyade hasta
kaynaklidir (1, 3). Sonuglarimiz bu bulgularla tamamen uyusmak-
tadir. Caismamizda enjeksiyon yapan gorevli kisi (hemsire) enjek-
siyon yapmayan personellere gore daha disik radyasyon dozu
aldi. Bunun en 6nemli nedeni ¢alismamizda yer alan hemsirenin
deneyimli olmasidir. Dolayisiyla deneyim arttikca personelin ma-
ruz kalacagi doz miktari da azalmaktadir.

Tirkiye Atom Enerji Kurumu (TAEK) Radyasyon Giivenligi
Yonetmeligi'nin 9. maddesinde yer alan; ‘radyasyon korunmasini
saglamak amaci ile yillik radyasyon doz sinirlarinin aylik dénem-
lerde radyasyon gorevleriicin 0,2 mSv degerini asmasi durumlarin-
da kayitlarin tutulmaya baslanmasi uygun gorilmustir ifadesine
gore calismadaki hicbir personel bu siniri calisma boyunca asma-
maktadir (6).

Cesitli tlkelerdeki nikleer tip calisanlarinin 2000-2002 yillari igin
elektronik dozimetreler ile alinan yillik radyasyon dozlari; Kibrista,
tekniker 1,78 mSv, hekim 1,33 mSv; Yunanistan'da tekniker 1,41
mSv, hekim 1,08 mSv, hemsire 1,49 mSv; Kuveyt’ te, tekniker 1,72
mSv, hemsire 1,14 mSv, Cek Cumhuriyetinde, tekniker ve hemsire
1.36 mSv, hekim 1.18 mSv; isve¢’ te, hekim 0,67 mSv ve hemsire
0,76 mSv olarak United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR) 2008 raporunda yer almaktadir
(8, 9) (Sekil 4). Calismamiz bu veriler ile uyum igerisinde olmakla
birlikte, sonuglarda var olan farkhiliklarin ¢alisma yerlerinin fiziki
kosullarindan kaynaklaniyor olabilecegi kanaatine varildi.

Calismamizda niikleer tip personelinin islem basina maruz kaldig
radyasyon doz degerlerinin toplam doza olan yiizde katkilarinin
tespiti de yapildi. Literatiirde gtin boyunca yapilan islemlerin ma-
ruz kalinan toplam doz degerine ytizde katkisi hakkinda ¢ok fazla
calisma bulunmamaktadir.

Hizli ve ark. Radyasyon Maruziyeti

Laboratuvar gorevlisine ait olan radyasyon dozlari incelendiginde,
alinan toplam radyasyon dozuna en biiyik katki sagim isleminden
kaynaklanmaktadir. Bu katkiyi azaltmak adina boliim icerinde je-
nerator icin ozel bir alana ve zirhlama donanimina ihtiya¢ duyul-
maktadir.

Teknikerlerin yaptigi rutin islemlerde islem basina maruz kalinan
radyasyon dozu incelendiginde; ETC icin ortalama 1,45+0,2 uSy,
DE icin ortalama 0,105+0,01 uSv ve UHK icin ortalama 0,058+0,03
uSv dir. Nikleer tip calisanlar igin yapilan benzer bir ¢alismada
efor icin hastanin hazirlanmasi sirasinda personelin hasta basina
maruz kaldigi ortalama doz 0,6 uSv olarak bulundu (3). Bu deger
calismadaki 6l¢tim sonuglari ile uyusmaktadir. Yine ayni calisma-
da hastanin ¢ekim masasindan kalkmasina yardimci olan tekniker
icin ortalama radyasyon dozu 0,5 uSv olarak tespit edildi. Fakat
tekniker bu islemi yaparken kursun onlik giymedigi icin, bu ¢als-
mada elde edilen degere kiyasla daha fazla doza maruz kalmak-
tadir (3).

Hasta sayilari da goz ontine alinarak teknikerin yapmis oldugu
rutin islemlerin toplam doza katkilar hesaplandiginda; ETC isle-
mi %56, DE islemi %3, HK islemi %2’ lik bir katki saglamaktadir.
Toplam doza en fazla katki ETC isleminden gelmektedir. Bu du-
rum teknikerin bu islem sirasinda daha yiiksek doz hizina maruz
kalmasindan kaynaklanmaktadir. Ayrica teknikerin ETC islemi icin
hastanin yaninda harcadigi siire DE ve HK islemleri icin harcadig
stireden ¢ok daha fazladir. ETC isleminden sonra maruz kalinan
doza en biylk katkiyr DE islemi saglamaktadir. Radyasyon dozu-
nu en aza indirmek icin, ek personel kullaniimasi faydali olabilir
ama daha da 6nemlisi hastayla fazla yakin mesafede bulunma-
mak gerekmektedir. Ancak bu sayede doza maruziyet stiresi en aza
indirgenebilir (10).

Hemsire icin rutin islem olarak belirledigimiz efor testinin hemsi-
renin maruz kaldigi toplam doza katkisi %32,6 olarak tespit edildi.
Hastanin efor testi icin hazirlandigl bu strecte digital dozimetre
stirekli olarak hemsirenin tzerinde bulundu. Hemsire hastayi efor
testine hazirlarken GM ile olciimler alindi. Hemsirenin her hasta
icin bu islemde maruz kalmis oldugu radyasyon dozu ortalama
0,66 uSv olarak belirlendi. Hasta efor testini tamamladiktan sonra,
hemsire tarafindan hastaya stres testi enjeksiyonu yapilmaktadir.
Bu enjeksiyon esnasinda hemsirenin hasta basina maruz kaldig
doz degerinin 1,00 uSv oldugu gozlemlendi.

Hekimin rutin islemi, MPS icin yapilan efor testi olarak belirlen-
mistir. Burada; hekim ve hemsire icin ayni uygulama secilmis olsa
da elde edilen verilere gore maruz kalinan doz degerleri, her iki
cahsanin bu uygulamada ki gorev ve hasta ile olan mesafelerin
birbirinden ayri olmasindan dolayi farklilik gostermektedir.

Hastaya efor testini yaptirirken, islem sirasinda hekimin maruz
kaldigi radyasyon dozu da olcildi. Elde edilen sonuglara gore,
hekimin maruz kaldigi toplam doza efor testinin katkisinin %33,6
oldugu hesaplandi.

Yapilan tim olctimlere gore; radyofarmasotik enjekte edilmis has-
talarin kullandigr tuvaletlerde kontaminasyon olmasi nedeniyle,
temizlik personelide radyasyona maruz kalmaktadir. Temizlik
personeli hasta tuvaletlerinin temizlenmesi isleminden, bir giinde
yaklasik 3,2 uSv doza maruz kalmaktadir. Bu da bu personelin top-
lam maruziyetine %19,4'lik bir katki saglamaktadir.
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Ayrica temizlik personeli her giin mesai sonunda, bolimdeki
radyoaktif atiklari toplayarak, bekletilmek (izere atik deposuna
tasimaktadir. Calismamizda elde edilen verilerden yola cikarak,
temizlik personelinin radyoaktif atiklari giin sonu yerine ertesi
is gliniinde toplamasi seklinde bir degisiklik onerildi. Bu sayede,
personelin bu islemden maruz kalacagl radyasyon dozu onemli
olcude azaltild.

Sonug

Nikleer Tip boltimi calisanlari igin, yilhk kiimdilatif radyasyon do-
zunun misaade edilen doz limitleri icerisinde oldugu; personelin
calisma pratiginin saglanmasi, radyasyondan korunma ekipmanin
kullanilmasi, kisisel dozimetre kullanilmasi ve alan monitorizasyo-
nunun saglanmasinin doz maruziyetinin distrilmesi icin gerekli
oldugu sonucuna varildi.
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Abstract/Oz

Burned-Out Tumor of the Undescended Testis: A Rare
Cause of Intra-Abdominal Mass in Childhood
Cocukluk Caginin Nadir Bir Karimn i¢ci Timori Sebebi: inmemis Testisin Burned-

Out TUmMOru

Unal Bakal' ©, Mehmet Ruhi Onur?2 ©, Mehmet Sarac’

Germ cell tumors may manifest as a burned-out testis tumor in the
abdomen that is characterized by lymph node metastasis or another
manifestation of a metastatic neoplasm with a partially or totally histo-
logically regressed, occult primary tumor in the testis.An 8-month-old
boy presented with abdominal mass and hypospadias. On physical exa-
mination, a palpable abdominal mass in the left abdomen, the absence
of the left testis in the scrotum, and hypospadias were found. Color
flow Doppler ultrasonography revealed a well-defined, hypoechoic
mass with no vascular flow. A laparoscopy was performed. No testis was
found in the inguinal region and the abdomen. An amputated, smooth
surface with brown color mass was found in the retrovesical area of the
peritoneum. The mass was removed, and macroscopic examination of
the lesion yielded a well-defined, stone hard mass. No live tissue was
found histopathologically. Immunohistochemical studies revealed rela-
tively positive findings for germ cell tumor.To our knowledge, this case
report is the first burned-out germ cell tumor that developed in the un-
descended testis in children. Here, we present the clinical and imaging
findings of a burned-out germ cell tumor of the undescended testis.

Keywords: Undescended testis, germ cell tumor, burned-out tumor,

, Tugay Tartar’

, Olgun Kontas® (2, Ahmet Kazez'

Burned-out tiimord, testiste germ hiicreli timoriin kismen yada ta-
mamen gerilemesiyle ortaya ¢ikan bir durumdur. Klinik olarak lenf
nodu metastazi yada metastatik bir neoplazmin baska bir bulgu-
sunun saptanmasi ile tanimlanabilir. Sekiz aylik erkek hasta karin
agrisi ve hipospadias sikayeti ile poliklinigimize basvurdu. Fizik
muayenesinde karnin sol tarafinda ele gelen kitle, skrotumda sol
testisin ele gelmemesi ve hipospadias bulgulari mevcuttu. Renkli
doppler ultrasonografide vaskiler akimin alinamadigi hipoekoik
kitle tanimlandi. Laparoskopide inguinal bolgede ve karin icerisin-
de sol testisin olmadig gorildi. Ancak retrovezikal alanda kahve
renkli, diizgiin yiizeyli ve sert kivamda kopmus bir kitle gorildi ve
cikarildi. Histopatolojik incelemede canli doku yoktu. immiinohis-
tokimyasal calismada ise germ hiicreli timor olarak degerlendirildi.
Olgumuz ¢ocuklarda inmemis testiste gelisen ilk burned out germ
hiicreli timordiir. Biz bu olgu sunumunda inmemis testiste gelisen
burned out germ hiicreli tiimoriin klinik ve radyolojik gortintiilerini
sunmayi amagladik.

Anahtar Kelimeler: inmemis testis, germ hiicreli tiimor, burned-out
tumor, ultrasonografi, manyetik rezonans goriintiileme

ultrasonography, magnetic resonance imaging

This study was presented as a poster at 32"
National Pediatric Surgery Congress, September
17-20 2014, Trabzon, Turkey

ORCID IDs of the authors: U.B. 0000-0002-5140-
8618; M.R.0. 0000-0003-1732-7862; T.T. 0000-
0002-7755-4736; 0.K. 0000-0002-1372-1128; A.K.
0000-0003-0440-3555; M.S. 0000-0002-6660-
5243.

"Department of Pediatric Surgery, Firat University
School of Medicine, Elazig, Turkey

2Department of Radiology, Hacettepe University
School of Medicine, Ankara, Turkey

3Department of Pathology, Erciyes University
School of Medicine, Kayseri, istanbul, Turkey

Address for Correspondence/
Yazisma Adresi:

Tugay Tartar

E-mail: tugaytartar@gmail.com

Received/Gelis Tarihi: 07.12.2017
Accepted/Kabul Tarihi: 25.02.2018

© Copyright 2018 by Available online at
istanbulmedicaljournal.org

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

Introduction

Intra-abdominal masses are not infrequently encountered in children. Clinical evaluation and
treatment plan depend on the characterization of these masses. Cystic intra-abdominal masses
are usually benign. The risk of malignancy increases in solid intra-abdominal masses. Character-
ization of solid intra-abdominal masses and determination of the origin of these masses with
imaging techniques are important before planning treatment.

Intra-abdominal solid masses most frequently originate from organs that are normally localized
in the abdomen. As an exception, tumors resulting from the undescended testis may manifest as
intra-abdominal mass. The most frequent tumor type arising from the undescended testis is germ
cell tumor. Germ cell tumors may manifest as a burned-out testis tumor that is characterized by
lymph node metastasis or another manifestation of a metastatic neoplasm with a partially or
totally histologically regressed, occult primary tumor in the testis. As first defined by Prym, all
burned-out testis tumors were described as a regressed tumor in the normal or the undescended
testis with metastasis (1). To the best of our knowledge, the occurrence of burned-out testis tumor
in the undescended testis without metastasis was not reported before in previous studies. In this
case report, we present the clinical and imaging findings of a burned-out germ cell tumor of the
undescended testis.

Case Report

Parental written informed consent was obtained from the parents before patient participa-
tion in this case study. An 8-month-old boy presented with abdominal mass and hypospadias.
On physical examination, a palpable abdominal mass in the left abdomen, the absence of
the left testis in the scrotum, and hypospadias were found. Other examination findings were
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Figure 1. a-g. Burned-out testis tumor in the undescended testis. (a) Power Doppler US demonstrates a well-defined hypoechoic mass (arrow) with

no vascular flow. Axial (b) and coronal (c) T2-weighted MR images reveal a well-defined heterogeneous hyperintense mass (arrows) anterior to the

left kidney compressing the left kidney and bowels. (d) Axial unenhanced T1-weighted MR image demonstrates peripherally hyperintense centrally
hypointense mass (arrow). (e) Gray scale US reveals a solid mass with hypoechoic appearance peripherally (arrow). A hyperechoic rim (arrowhead)
representing calcification encircles the central hypoechoic necrotic area (¥). (f) Axial T1-weighted fat saturated MRI demonstrates a centrally hyperintense
pelvic mass (arrow) with a hypointense rim (arrowhead) that represents calcification. (g) Coronal T2-weighted MRI reveals a mass (arrow) superior to the
bladder with peripherally hypointense and centrally hyperintense components that represent fibrous capsule and necrosis, respectively.

Figure 2. Axial MR image. The right testicle in the normal localization,
the right testicular vessels, and the ductus structures are monitored in
the right inguinal canal.

normal. Disorder of sex development was not considered in
the physical examination of the patient. Investigation of hor-
mone levels yielded increased alpha-fetoprotein (29.9 ng/mL;
normal range: 0-8.2 ng/mL) and CA 19-9 (57.2 ng/mL; normal
range: 0-33 ng/mL). Color flow Doppler ultrasonography (US)
revealed a well-defined, hypoechoic mass with no vascular flow
(Figure 1a). Magnetic resonance imaging (MRI) demonstrated
a 45x50x60 mm left abdominal mass compressing the neigh-
boring structures that appear peripherally hyper and centrally
hypointense on T1-weighted images and heterogeneously hy-
perintense on T2-weighted images. No contrast enhancement
was observed in the mass (Figure 1b-d). The left testis was not
visualized in the inguinal region on US and MRI. Removal of
the mass was recommended to the family according to clinical
and imaging findings, but the patient’s family denied surgery.
After 1 month, dynamic MRI was performed, revealing similar
findings with no change in size and appearance of the mass. A

repeated MRI of the patient obtained 6 months after the initial
presentation revealed a 35x57 mm mass in the pelvis just su-
perior to the bladder. Alteration of the signal intensity of the
mass on recent MRl was accompanied by size changes in com-
parison with previous MRI. The mass appeared hypointense on
T1-weighted and T2-weighted images centrally. A hypointense
rim on T1-weighted and T2-weighted images, which was sup-
posed to represent calcification, was observed (Figure 1e-g). The
right testicle, the structure of the right testicular vessels, and
the ductus were evaluated as normal on the MRI of the patient
(Figure 2). However, it was determined that the left testicle, the
structure of the left testicular vessels, and the ductus did not
enter into the inguinal canal. The accuracy of these findings
was confirmed by laparoscopic exploration. On laparoscopic
evaluation, no dysgenetic gonad structure was found. Laparos-
copy was performed in order to remove the mass and to find
the left testis in the inguinal region or the abdomen. No tes-
tis was found during laparoscopy in the inguinal region and
the abdomen. An amputated, smooth surface with brown color
mass was found in the retrovesical area of the peritoneum. The
mass was removed, and macroscopic examination of the lesion
yielded a well-defined, stone hard mass (Figure 3a). Umbilical
port incision was expanded as much as the size of the mass (3
c¢m), and the mass was removed with the aid of a clamp. No live
tissue was found histopathologically. All the tissue was necrotic
and heavily calcified (Figure 3b). Immunohistochemical stud-
ies revealed relatively positive findings for germ cell tumor that
was stained positive with pancytokeratin, CD117, and human
chorionic gonadotropin, but there is no good staining with any
antibody due to necrotic and calcified tissues (Figure 3c). The
patient was discharged from the hospital with no complication,
and repeated imaging and laboratory control studies yielded no
positive finding to indicate the recurrence of the tumor.



Figure 3. a-c. (a) Burned-out tumor in the undescended testis. Surgical
specimen is a well-defined mass with brown color. (b) Excised specimen
manifests with irregular calcification (arrowhead) and necrosis (arrow) (a, 4x
magnification, hematoxylin and eosin). (c) Immunohistochemistry studies
including pancytokeratin, epithelial membrane antigen, CD117, HCG, CD30,
Ki67, alpha-fetoprotein, placental alkaline phosphatase, and inhibin stains
reveal positive staining for CK, CD117, and HCG, corresponding to germ cell
tumor (avidin-biotin peroxidase, 100x magnification).

Bakal et al. Burned-Out Tumor of Undescended Testis

Discussion

Undescended testis (cryptorchidism) is the most common ab-
normal condition in newborn males, with an occurrence rate of
1%-6% of full-term neonates and approximately 0.8% of infants
at 1 year (2). The inguinal canal is the most frequent site for un-
descended testis, whereas 8% are located in the abdomen (3). An
intra-abdominal testis may be located between the level of the
inferior pole of the kidney in the retroperitoneum and the internal
inguinal ring. Cryptorchidism may remain as a non-complicated
testis in the abdomen or manifest with malignancy. The risk of
testicular cancer in patients with cryptorchidism is 3% to 5%, lead-
ing to a 4- to 7-fold increase compared with the risk of 0.3%-0.7%
in the healthy population. A history of an undescended testis is
found in 3.5%-14.5% of patients with testicular tumors (4).

Germ cell tumor is the most frequent type of testicular cancer in
cryptorchidism. Germ cell tumors arising from the undescended
testis may mimic other solid masses in the abdomen in childhood.
Retroperitoneal germ cell tumors are classified into metastatic
germ cell tumors from primary testicular germ cell tumor and pri-
mary extragonadal germ cell tumor. Abdominal germ cell tumors
usually appear as a bulky mass with various sizes that represent
conglomerated metastatic lymph nodes or primary extragonadal
germ cell tumor. In our case report, a germ cell tumor originated
from the undescended testis that was localized in the left upper
abdomen. The absence of the left testis in the scrotum was helpful
in the diagnosis of the undescended testis tumor before surgery.
The difference of our case from other germ cell tumors of the un-
descended testis was regression and mobilization of the primary
tumor within 8 months, which can be explained by the “burned-
out” phenomenon of testis tumors.

Burned-out testis tumor refers to a germ cell tumor in the extrago-
nadal tissues with the presence of spontaneously regressed tumor
in the testis. Metastasis of burned-out tumor may occur in the ret-
roperitoneum, mediastinum, lymph nodes, lungs, and liver. Sono-
graphic features of burned-out testis tumors include hyperechoic,
sometimes calcified area, corresponding to the tumoral scar with
or without a neighboring hypo or hyperechoic area that represents
residual tumor. Histopathological features of burned-out testis tu-
mor include hyalinization, interstitial fibrosis, necrosis, deposits of
calcification, hemosiderin, intratubular hematoxyphilic and psam-
moma bodies, sclerosis of the seminifereous tubules, and rare in-
flammatory cells. Although indistinct lesions may be encountered
on the testis, US diagnosis of burned-out testis tumors is usually
made with the detection of large metastatic lesions in the abdo-
men. The occurrence of burned-out testis tumor is unclear, but
suggested mechanisms include a tumoral tendency to spontane-
ous necrosis secondary to increased metabolic activity, immune,
and vascular mechanisms (5).

Immune mechanism implies the stimulation of the immune sys-
tem by malignant cells in the blood in the setting of metastasis
that was protected by the blood-testis barrier when localized only
in the testis. Lymph node metastasis occurs before the establish-
ment of full immune-escape mechanisms. Tumor cells become vis-
ible to professional antigen-presenting cells for induction of adap-
tive immunity that results in the regression of the primary tumor
(6). Lehmann and Muller reported a case in which immunohisto-
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chemical examination of the testicular biopsy showed intracellular
and membranous accumulation of antibody in the atypical sper-
matogonia (7). These specific antibodies were found only in the pa-
tient’s serum, not in 500 control sera. The vascular theory suggests
that tumor regression occurs secondary to decreased vascular flow,
resulting from a high metabolic rate of the tumor outgrowing its
blood supply (8). We suggest that the imaging findings of our case
support the vascular hypothesis in burned-out testicular tumors.
The intra-abdominal germ cell tumor of our case regressed in size,
became necrotic, and dropped in the pelvic cavity from the upper
quadrant with time, suggesting secondary to vascular flow deple-
tion. The tumor in our patient was enhanced with gadolinium on
contrast-enhanced MRI at its primary site; however, a second MRI,
which revealed a drop in mass in the pelvic cavity, demonstrated
no enhancement, suggesting loss of vascular flow in the mass. Di-
minished vascular flow would prevent the tissue bonding of tumor
with neighboring structures, resulting in decreased tumor size, un-
bounded mass, and localization change in the abdomen.

Intra-abdominal masses in children may remain asymptomatic
until they became large enough to cause pain or mass effect on
neighboring organs. US, which is preferred as an imaging tech-
nique in childhood due to lack of ionizing radiation and contrast
material, can demonstrate various pathologies owing to dimin-
ished body thickness in children. Computed tomography and
MRI can both detect and characterize retroperitoneal masses and
serve as an aid in imaging modalities before planning treatment
of neoplastic masses. In our case, US and MRI were used as follow-
up imaging modalities, which were helpful by revealing size and
localization change of the tumor and absence of the left testis in
the scrotum.

Differential diagnosis of intra-abdominal masses in children in-
cludes lymphoma, neuroblastoma, sarcoma, metastasis of germ
cell tumor, and primary extragonadal germ cell tumor. Since most
of the solid retroperitoneal tumors have malignant potential,
detection and characterization of these masses with appropriate
imaging techniques are important for preoperative evaluation.
The absence of the testis in the scrotum, which was confirmed by
imaging techniques and laparoscopic investigation, alteration of
size, and localization of the mass suggested burned-out germ cell
tumor of the undescended testis in our case. Regression of an in-
tra-abdominal mass is a well-known feature of stage 4S neuroblas-
toma in children. However, stage 4S neuroblastoma presents with
distant metastases, and no localization alteration was reported for
neuroblastoma in the literature (9). Spontaneous regression of tu-
mor has also been described in renal cell and breast carcinoma,
lymphoma, and malignant melanoma, which occur rarely in the
age group of our patient (10).

Conclusion

To our knowledge, our case report is the first burned-out germ
cell tumor that developed in the undescended testis. We suggest
that the burned-out phenomenon may occur in the primary unde-
scended testis tumors even in the absence of metastasis. Size and
localization change in an abdominal mass may be encountered
due to regression and necrosis in a burned-out tumor of the un-
descended testis.
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