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Ege Universitesi Hastanesi’ne bagvuran hastalarda enzim isaretli floresan test ile
elde edilen Epstein-Barr virlisii serolojik test sonuglarinin degerlendiriimesi

Evaluation of enzyme-linked fluorescent assay results for determining Epstein-Barr
virus serology at Ege University Hospital

SoyluM  Zeytinoglu A Altuglu i

Ege Universitesi Tip Fakilltesi, Tibbi Mikrobiyoloji Anabilim Dali, izmir, Tirkiye

Ozet

Amag: Epstein-Barr viris (EBV); enfeksiyéz mononukleoz, kronik aktif EBV enfeksiyonu gibi hastalik tablolarina, bazi
malignitelere, bagisiklik sistemi baskilanmis kigilerde lenfomalara ve transplant sonrasi lenfoproliferatif hastaliklara
sebep olur. Laboratuvarimiza EBV tanisi i¢in basvuran olgularin blyiik ¢codunlugu akut EBV enfeksiyon tanisi veya
tarama amaciyla gelen olgulardan olusmaktadir. Olgularin bir kisminda karsilasilan atipik profiller halen yorum
acisindan sorunludur.

Gereg ve Yontem: Ege Universitesi Tip Fakiiltesi Hastanesi Tibbi Mikrobiyoloji Anabilim Dal’'na 01.01.2011-
01.09.2013 tarihlerinde (32 ay) tarama amagh veya EBV enfeksiyonu 6n tanisiyla yollanip test edilen 7363 serum
Orneginin sonuglari ¢alismaya dahil edilmistir. EBV VCA IgM antikorlari, EBV VCA/EA IgG antikorlari, EBNA-1 IgG
antikorlari bioMérieux™ VIDAS® otomatik ELFA cihazinda calisiimistir.

Bulgular: Calisilan 7363 serum 6rnegi yas gruplarina gére analiz edilmistir. Olgularin 3567’i kadin ve 3796'i erkek
olup yas ortalamalari 26,77'dir (medyan degeri 20). Sirasiyla 6rneklerin %70.1'i gegirilmis enfeksiyon, %13.1’i EBV ile
karsilasmamis, %1.5'i akut enfeksiyon, %5.1'i EBV VCA IgM negatif, VCA/EA 1gG pozitif, EBNA-1 1gG negatif,
%?2.7’si EBV VCA IgM negatif, VCA/EA IgG negatif, EBNA-1 IgG pozitif, %1.6’sit EBV VCA IgM pozitif, VCA/EA IgG
pozitif, EBNA-1 1gG pozitif ve %5.6’sI da diger atipik profilleri kapsamaktadir.

Sonug: Bu ¢alismada, EBV ile karsilasma orani %81 olup toplumumuzdaki seropozitiflik ile uyumludur. Klinik yorum
sorunu yasanan atipik profil orani %15'dir. Sorunlu olan EBV serolojisini degerlendiriimesi hastanin klinik izlemi ve
serolojik izlemini gerektirmektedir. EBV enfeksiyonunun serolojik tanisinda sorun olan atipik profiller diger serolojik
yontemlerle de benzer oranlarda gorilebilmektedir. Cok sayida 6rnek gelen merkezlerde otomasyona uygunlugu,
O0znel olmamasi ve hizli sonug vermesi nedeni ile EBV serolojik tanisinda ELFA kullanilabilir.

Anahtar Sozciikler: Epstein-Barr virlisl, enfeksiyonlar, serolojik testler.

Summary

Introduction: Epstein-Barr virus (EBV) causes infectious mononucleosis, chronic infection, some malignancies,
lypmhomas in immunsupresive patients and lymphoproliferative diseases in post transplantation patients. The vast
majority of the cases attending for EBV diagnosis in our laboratory; come with acute infection diagnosis or for
serological screening. Few cases with atypical profiles for EBV still indicate doubtful results.

Materials and Methods: Between 01.01.2011-01.09.2013 (32 months), 7363 serum samples were included in the
study. Serum samples were tested for EBV VCA IgM, VCA/EA IgG ve EBNA-1 IgG antibodies with bioMérieux™
VIDAS® automated enzyme-linked fluorescent assay instrument (ELFA).

Results: A total number of 7363 serum samples were analysed by age groups. Among these groups; 3567 patients
were women and 3796 were men with the mean age of 26.77 years (the median value 20 years). Our findings were
as follows: 70.1% past infection, 13.1% not infected with EBV, 1.5% acute infection, 5.1% [EBV VCA IgM negative,
VCA/EA IgG positive, EBNA-1 1gG negative], 2.7% [EBV VCA IgM negative, VCA/EA 1gG negative, EBNA-1 1gG
positive], 1.6% [EBV VCA IgM positive, VCA/EA 1gG positive, EBNAL IgG positive] and 5.6% other atypical profiles.

Yazisma Adresi: Mehmet SOYLU

Ege Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali,
Izmir, Tarkiye
Makalenin Gelis Tarihi: 09.12.2013  Kabul Tarihi: 30.12.2013
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Conclusion: In this study 81% of the patients were seropositive for EBV and this result was coherent with the
previous results in our population. The ratio for atypical profiles that need to be explained was 15%. If there is a doubt
in evaluation of EBV diagnosis, both clinical and serological follow up must be done. Because of its suitability of
automation and objectivity of the results at EBV serological diagnosis, ELFA can be preffered by laboratories

accepting large numbers of serum samples.

Key Words: Epstein-Barr virus, infections, serological tests.

Girig

Epstein-Barr viris (EBV); enfeksiydz mononukleoz (IM),
kronik aktif EBV enfeksiyonu gibi hastalik tablolarina,
bazi malignitelere, bagisiklik sistemi baskilanmis
kisilerde lenfomalara ve transplant sonrasi lenfoprolife-
ratif hastaliklara sebep olur. Ozgiil olmayan heterofil
antikor testleri, 6zgul EBV serolojik gostergeleri ve VCA
IgG avidite testleri immiin kompetan olguda tani
acisindan 6nemli iken, viral genomun arastiriimasi (EBV
DNA ve EBV-encoded RNA [EBER]) immin baskilanmis
olgularda yol gostericidir.

EBV ile ilk kez karsilasanlarda izlenen primer enfeksiyon
genellikle immun kompetan bireyde asemptomatik
seyreder. Semptomatik hastalik tablosu ise ya minimal
belirtilerle seyreder ya da enfeksiydz mononikleoz
tablosu izlenir. Turkiye’de erigkin yas grubunda
seropozitiflik %70-99.4'tir (1,2).

immin kompetan hastada enfeksiyon tanisinda
immunfloresan (IFA), kompleman birlesmesi testi, enzim
immunassay (EIA) ve immunoblot (IB) 6zgill serolojik
testleri anlamhdir. Bu testlerde viral lizat, rekombinant ve
sentetik peptitler kullaniimaktadir. ik olarak kullanilan
IFA klasik ve altin standart olarak tanimlanirken EBV
serolojisinin sorun olmasi nedeniyle daha sonradan; EIA,
enzim isaretli floresan testi (ELFA), mikropartikul temelli
immun assayler (MPTI) ve immunoblot testleri gelistiril-
mistir. Yontem farkliliklar sebebiyle EBV serolojisinde
henliz standardizasyon sorunu vardir. Her bir yéntemin
sUbjektif olmasi, duyarlilik/6zgullik sorunlari ve 6rnek
sayisinin ylUksek oldugu laboratuvar igin otomasyona
uygun olmamasi gibi kisithliklari vardir (3). Bunun
disinda yine atipik profiller rutin tanida yorum sorunlari
yaratmaktadir. Bu c¢alismada duyarlilik ve 6zgullik
acisindan sorunlu olan IFA, EIA, MPTi ve IB yéntem-
lerine alternatif olarak gelistiriimis ticari bir EBV ELFA Kkiti
ile elde edilen rutin deneyimlerin paylasilmasi amaglan-
migtir.

Rutin laboratuvar galismalarinda karsilasilan olgularin
blylk cogunlugunu akut veya geciriimis enfeksiyon
olgulari olusturmaktadir; EBNA-1 1gG yoklugunda VCA
IgM ve IgG’nin birlikte bulunmasi akut enfeksiyon, VCA
IgG ve EBNA-1 1gG pozitifliginde de VCA IgM’nin bulun-
mamas! ise tipik bir gegirilmis enfeksiyon profilidir
(Tablo-1). Fakat olgularin bir kisminda karsilasilan atipik
profiller halen yorum agisindan sorunludur.
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Tablo-1. EBV Enfeksiyonunda Tipik Serolojik Profiller ve
Yorumlari.

Anti EBV antikorlan Degerlendirme

VCA
IgM VCA IgG EBNA-1 IgG
. . . EBV virtst ile
Negatif Negatif Negatif Karsilasmamis
Pozitif ~ Negatif/Pozitif Negatif Akut enfeksiyon
Negatif Pozitif Pozitif Gegirilmis
enfeksiyon

Gereg ve Yontem
Ege Universitesi Tip Fakiiltesi Hastanesi Tibbi
Mikrobiyoloji Anabilim Dalr’na 01.01.2011-01.09.2013
tarihleri arasinda (32 ay) tarama amagh ve EBV

enfeksiyonu 6n tanisiyla VCA IgM, VCA/EA IgG ve
EBNA-1 1gG EBV antikorlar istenen 8256 serum
orneginin duplikasyonlari degerlendirilmis ve
duplikasyonlar c¢ikarildiktan sonra kalan 7363 serum
ornegi sonuglar calismaya dahil edilmistir. EBV VCA
IgM antikorlari bioMérieux™ VIDAS® EBV VCA IgM
(Fransa), EBV VCA/EA IgG antikorlari bioMérieux™
VIDAS® EBV VCA/EA IgG (Fransa) ve EBNA-1 IgG
antikorlari ise bioMérieux™ VIDAS® EBV EBNA-1 IgG
(Fransa) kiti ile VIDAS® otomatik ELFA cihazinda
calisiimigtir. Her Ug¢ antikoru negatif olanlar EBV ile
karsilasmamis, EBV VCA IgM negatif, VCA/EA 19G
pozitif, EBNA-1 IgG pozitif olan &rnekler gegirilmis
enfeksiyon ve EBV VCA IgM pozitif, VCA/EA IgG pozitif,
EBNA-1 1gG negatif olan 6rnekler ise akut enfeksiyon
olarak degerlendirilmistir. Bunlar disindaki serolojik
profiller ise atipik profiller olarak ele alinmistir; bu
profiller: [EBV VCA IgM negatif, VCA/EA IgG pozitif,
EBNA-1 1gG negatif] ve [EBV VCA IgM negatif, VCA/EA
IgG negatif, EBNA-1 IgG pozitiff ve [EBV VCA IgM
pozitif, VCA/EA IgG pozitif, EBNA-1 IgG pozitif], diger
atipik profiller olarak ise [EBV VCA IgM pozitif, VCA/EA
IgG negatif, EBNA-1 1gG negatif] ve [EBV VCA IgM
pozitif, VCA/EA 1gG negatif, EBNA-1 1gG pozitif] ve her
bir profil icin ayri ayri veya ayni anda sinir degerlerin
bulundugu profilleri kapsamaktadir.

Bulgular

Caligilan 7363 serum &rneginin ELFA EBV VCA IgM,
VCAJ/EA 1gG ve EBNA-1 IgG sonuglari yas gruplarina
gore analiz edilip Tablo-2'de 6zetlenmistir. Serum
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Orneklerinin alindid1 olgularin 3567’i kadin ve 3796’i
erkek olup yas ortalamalari 26,77'dir (medyan degeri
20). Sirasiyla 6rneklerin %70.1’i gegirilmis enfeksiyon,

%5.6'st da diger

1gG negatif, EBNA-1 1gG pozitif, %1.6’s1 EBV VCA IgM
pozitif, VCA/EA IgG pozitif, EBNA-1 1gG pozitif ve
atipik  profilleri

kapsamaktadir.

%13.1°i EBV ile kargilasmamis, %1.5'i akut enfeksiyon,  Calismada EBV ile karsilasma orani %81 olup
%5.1'i EBV VCA IgM negatif, VCA/EA IgG pozitif, EBNA-  toplumumuzdaki seropozitiflik ile uyumludur. Atipik
1 1gG negatif, %2.7'si EBV VCA IgM negatif, VCA/EA  profiller ise toplamda %15 oranindadir.
Tablo-2. EBV Serolojik Profillerin Yas Gruplarina Gére Dagilimi (n=7363).
0-11 ay 1-18yas 19-40yas 41-70yas 71yas
YORUM (ytlizde) (ylizde) (ylizde) (ylizde) (ylizde) TOPLAM
. 15 926 32 9 0 982
EBV ile k |
ile kargilagmamig (%10.6) (%27.5) (%1.9) (%0.5) (%0) (%13.3)
83 1844 1417 1511 308 5163
Gegirilmig EBV enfeksi
egirtimis EBV enieksiyonu (%58.5)  (%53.7)  (%82.4)  (%87.8) (9%88.5) (%70.1)
0 81 28 2 1 112
Akut Enfeksi
Ht Entexstyon (%0) (%2.4) (%1.6) (%0.1) (%0.3) (%1.5)
ATIPIK PROFILLER
VCA IgM(-) VCA/EA IgG(+) EBNA-1 9 173 91 85 17 375
19G(-) (%6.3) (%5) (%5.3) (%4.9) (%4.9) (%5.1)
VCA IgM(-) VCA/EA IgG(-) EBNA-1 15 102 44 30 8 199
lgG(+) (%10.6) (%3) (%2.6) (%1.7) (%2.3) (%2.7)
VCA IgM(+) VCA/EA IgG(+) EBNA-1 0 71 26 14 5 116
lgG(+) (%0) (%2.1) (%1.5) (%0.8) (%1.4) (%1.6)
. . . 20 235 82 70 9 416
DIGER ATIPiK PROFILLER
(%14.1) (%6.8) (%4.8) (%4.1) (%2.6) (%5.6)
142 3432 1720 1721 348 7363
TOPLAM SAYI
(%100) (%100) (%100) (%100) (%100) (%100)
Tablo-3. Atipik Profillerde Olasi Nedenler ve Yapilmasi Gereken lleri Incelemeler.
Atipik profil Olasi nedenler ileri inceleme
¢ VCA IgG’den daha erken pozitiflesme immunoblot yéntemi, heterofil

Izole VCA IgM pozitifligi

e RF, otoantikorlar, CMV veya Parvoviriis B19 enfeksiyonu
ile iligkili antikorlar yalanci pozitifligi

antikorlarin bakilmasi veya EBV
DNA’nin kanda saptanmasi

e EBV VCA IgM akut enfeksiyonda VCA IgG’den 1-2 hafta
sonra ortaya ¢ikabilir

e EBV VCA IgM akut enfeksiyonda dusuk dlzeyde olabilir
(testlerde yalanci negatiflik) ya da hi¢ sentezlenmeyebilir

IgG  imminoblot, VCA IgG

e CMV, Parvoviris B19, T. gondii, hepatit A, HIV’e bagh
yanhs pozitiflik

Izole VCA IgG pozitifligi o ) e A avidite testleri, viral genom
e Gegirilmis enfeksiyonda EBNA1 IgG dusuk dizeyde arastirmalari, heterofil antikor
olabilir(testierde  yalanci  negatiflik) ya da = hi¢ | toctieri testlérintekrarl
sentezlenmeyebilir '
e Immiin yetmezlikli hastalarda var olan antikor zaman
icerisinde kaybolabilir
e Yakin dénem enfeksiyon
; ; : = . | EBV IgM igin  imminoblot
Primer enfeksiyonun gegis fazi veya konvalesans donemi 9 ¢
EBNA-1 IgG, VCA IgG ve * rimer enfexsiyonun gegis fazi veya ! yontemi,  IgG  antikoru
VCA IgMnin birlikte * Gegirilmis enfeksiyonda IgM'nin persistansi imminoblot testleri, VCA IgG
pozitifligi * Re-aktivasyona bagli olarak VCA IgM ve EBNA-1 IgG'nin | aviditesi, EBV DNA'nin
birlikte pozitiflesmesi arastiriimasi

Izole EBNA1 IgG pozitifligi

e iImmiin baskilanmis bireylerde VCA IgG'nin gériiliip VCA
IgM veya EBNA-1 1gG’nin gérilmemesi

e VCA IgG Uretiminde yetersizlik meydana gelmesi veya
antikorlarin zamanla kaybolmasi

EA(D) 1gG’nin pozitifligi, IgG igin
immunoblot yontemi

Cilt 53 Sayi 3, Eylul 2014 /Volume 53 Issue 3, September 2014
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Tartisma

Sorunlu olan EBV serolojisinin degerlendiriimesi hasta-
nin klinik ve serolojik izlemini gerektirmektedir. EBV
enfeksiyonunun serolojik tanisinda sorun olan atipik
profiller diger serolojik yontemlerle de benzer oranlarda
gorilebilmektedir (3). Atipik profillerin degerlendiriimesi
Tablo-3’te 6zetlenmistir.

izole VCA IgM pozitifligi

1. VCA IgG’'den daha erken pozitiflestiginde izole VCA
IgM pozitifligi erken dénem akut enfeksiyonu gosterir.

2. Romatoid faktér, otoantikorlar, CMV veya Parvoviris
B19 enfeksiyonu ile iligkili antikorlar yalanci pozitif
sonuglara neden olabilir (4).

EBV VCA IgM genellikle VCA IgG ile ayni zamanda
ortaya c¢ikar. Ozgiil IgM antikorunun dogrulanmasi,
immunoblot ydntemi, heterofil antikorlarin bakilmasi ve
EBV DNA'nin kanda saptanmasi ile mimkindir. Akut
enfeksiyon hastalarinin %85%’inde ¢ ay boyunca sapta-
nan anti-EA(D) IgG de saptanabilir (5). Calismamizda
rutin laboratuvar uygulamalarinda izole VCA IgM
pozitifligi orani %0.3 (15/7363) olarak saptanmistir.

izole VCA IgG porzitifligi

1. Bazi olgularda EBV VCA IgM akut enfeksiyonda VCA
IgG’den 1-2 hafta sonra ortaya cikabilir.

2. Bazi olgularda EBV VCA IgM akut enfeksiyonda
disUk diizeyde olabilir(testlerde yalanci negatiflik) ya
da hi¢ sentezlenmeyebilir.

3. Hastalarin yaklasik %5’inde, gegirilmis enfeksiyonda
EBNA-1 IgG dislk dizeyde olabilir(testlerde yalanci
negatiflik) ya da hi¢g sentezlenmeyebilir.

4. Immin yetmezIlikli hastalarda var olan antikor zaman
icerisinde kaybolabilir.

Sonug itibariyle, izole VCA IgG profili, EBNA-1 IgG'nin
kayboldugu gegcirilmis enfeksiyonlu olgularda veya akut
enfeksiyonda VCA IgM’'nin gecikmis veya erken kaybol-
masiyla gorulebilir. Bu tablo bazi kaynaklara goére rutin
laboratuvar uygulamalarinin yaklagik %7’sinde, EBV ile
karsilasmis olgularin %8’inde gérilmekte ve bu oran
ilerleyen yasta antikor kaybi nedeni ile artmaktadir (6).
Bizim rutin laboratuvar ¢alismamizda da bu oran %5,1
oraninda saptanmistir.

EBNA-1 IgG, VCA IgG ve VCA IgM’nin birlikte pozitifligi

VCA IgM akut enfeksiyondan sonra birka¢ ay daha
pozitif kalabilir, ayrica EBV re-aktivasyonunda da ortaya
cikabilir. Sonug olarak EBNA-1 IgG, VCA IgG ve IgM
ayni anda su hasta gruplarinda pozitif gorilebilmektedir:

1. Yakin dénem enfeksiyon
2. Primer enfeksiyonun gegis fazi

3. Konvalesans doénemi veya gegcirilmis enfeksiyonda
IgM’nin kalici olmasi,
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4. Re-aktivasyona bagli olarak VCA IgM ve EBNA-1
IgG’nin birlikte pozitiflesmesi sonucunda gérilebil-
mektedir. Re-aktivasyon imminitesi saglam kisilerde
halen nadir ve genellikle kisa siren, klinik olarak
Onemsiz bir tablodur fakat immin yetmezlikli olgular-
da ciddi komplikasyonlara yol agabilir.

Bu serolojik tablo nadir gérilmektedir, fakat bazi
kaynaklarda rutin laboratuvar uygulamalarinin yaklagik
%5’i olarak bildirilse de (6), calismamizdaki veriler
1s1ginda bu oran %1.6 (116/7363) olarak saptandi.

Ek olarak, testin belirli bir stre sonra tekrar edilmesi de
antikor profillerindeki degisikliklerin saptanmasina olanak
sadlar. Bazi enfeksiyonlarda (CMV, Parvoviris B19,
Toxoplasma gondii, Hepatit A veya HIV) VCA IgM yalanci
olumluluklari gérulebilmektedir (8). VCA 1gG aviditesinin
bakilmasi 6zellikle faydalidir, dustk avidite seviyeleri
yakin zamanda gegirilmis enfeksiyonlara isaret ederken,
ylksek avidite seviyeleri gegiriimis enfeksiyon ve re-
aktivasyon lehine yorumlanmalidir (9-10).

Heterofil antikorlarin kullanimi tartismalidir ¢unki bazi
calismalarda yuksek duyarliik oranlarindan bahsedi-
lirken (gegici enfeksiyonlarin %94’l) (7), bazi ¢alisma-
larda da EBNA-1 1gG, VCA IgG, VCA IgM ve heterofil
antikorlarin birlikte pozitif oldugu ¢ok az olgu bildirilmigtir
(12).

EBV DNA'nin arastirimasi re-aktivasyonun tanisinda
faydalidir fakat tek bir viral yik g¢alismasiyla re-
aktivasyon tanisi konulamaz, kandaki viral yikin zaman
icerisindeki seyrini bilmek gereklidir. Sonug olarak; EBV
DNA hem re-aktivasyon hem primer enfeksiyonda kanda
pozitif bulunmakla birlikte bu ikisinin ayrimi tek bir
ornekten calisilan test ile mimkin degildir (12).

izole EBNA-1 IgG pozitifligi

VCA IgM genellikle VCA IgG ile ayni zamanda ortaya
cikar fakat IgM birkag hafta igerisinde kaybolurken, VCA
IgG bireylerde émir boyu pozitif kalmaktadir. EBNA-1
klinik bulgularin baglangicindan itibaren genellikle 3-4
haftalik bir streyle saptanamaz (13).

immiin baskilanmis bireylerde VCA IgG’nin gériiliip VCA
IgM veya EBNA-1 IgG’nin goérilmemesinden c¢okca
bahsedilmis (13,14); fakat VCA IgG’nin yoklugunda
EBNA-1 IgG'nin pozitif olmasina imkansiz goziyle
bakilmistir (15). Bununla beraber rutin laboratuvar uygu-
lamalarinda tim EBNA-1 IgG pozitif serolojisi bulunan
olgularin %5.3’inde izole EBNA-1 1gG pozitifligi oldugu
bildirilmistir (16). Kendi laboratuvarimizdaki ¢alismalari-
mizda bu oran %2.7 olarak saptanmigtir (199/7363).

Yakin zamanda gelistirilen farkh test yontemleri, EBV
enfeksiyonu tanisinda ilerleme kaydedilmesini sagla-
mistir. Laboratuvarda uygulanacak test ydnteminin
secilmesinde testin bilimsel ve teknik olarak uygunlugu,
ekonomik imkanlar (maliyetler arasi farkliliklarin sosyal
glvenlik kurumlar tarafindan karsilanabilirligi), laboratu-
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varin fiziksel sartlarinin uygunlugu ve yeterli egitilmis
personelin varligr gibi cesitli etkenler g6z 6ninde
bulundurulmaldir.

Sonug

Bu calismada, EBV ile karsilagsma orani %81 olup toplu-
mumuzdaki seropozitiflik ile uyumludur. Klinik yorum
sorunu yasanan atipik profil orani %15'dir. Sorunlu olan
EBV serolojisini degerlendiriimesi hastanin klinik izlemi

ve serolojik izlemini gerektirmektedir. EBV enfeksiyo-
nunun serolojik tanisinda sorun olan atipik profiller diger
serolojik yontemlerle de benzer oranlarda gérilebil-
mektedir (3).

Cok sayida o6rnek gelen merkezlerde otomasyona

uygunlugu, 6znel olmamasi ve hizli sonu¢ vermesi
nedeni ile EBV serolojik tanisinda ELFA kullanilabilir.
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Determination of the association between the C677T and A1298C
polymorphisms of the MTHFR gene and the development risk of azoospermia
and oligozoospermia in Turkish infertile men

infertil Tirk erkeklerinde MTHFR genindeki C677T ve A1298C polimorfizmlerinin
azosperm ve oligosperm gelisim riski Uzerindeki etkisinin arastiriimasi
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Summary

Aim: We aimed to investigate the relationship between unexplained male infertility, and the -677C/T (rs1801133) and
-1298A/C (rs1801131) polymorphisms of the MTHFR gene in a group of Turkish infertile men with non-obstructive
azoospermia and severe oligozoospermia in this study.

Materials and Methods: Study group includes 50 non-obstructive azoospermic patients, 50 severe oligospermic
patients and 50 healthy controls with hormal sperm parameters who had had more than one child. Genotyping was
performed by generated amplicons from melting curve analysis after real time PCR.

Results: The distribution of the 677CC genotype was significantly higher in the control group than the infertile group
(p=0.046). There was a significant frequency of the polymorphic T allele in infertile patients higher than the control
group (p=0.015). Neither the frequency, nor the allelic distribution of A1298C genotype was different between infertile
groups compared with the control.

Conclusions: The MTHFR 677TT genotype is a genetic risk factor for unexplained male infertility, especially in the
group with oligospermia and non-obstructive azoospermia.

Key Words: MTHFR, C677T, A1298C, polymorphism, azoospermia, oligospermia.

Ozet

Amag: Bu calismada, non-obstriiktif azospermik ve siddetli oligospermik infertil Tiirk erkeklerinde agiklanamayan
infertilite ile MTHFR -677C/T (rs1801133) ve -1298A/C (rs1801131) gen polimorfizmleri arasindaki iliskinin
arastinlmasini amagladik.

Gereg ve Yontem: Calisma grubu, non-obstriiktif azospermik 50 hasta, siddetli azospermik 50 hasta ve sperm
parametreleri normal olup birden fazla ¢ocugu olan sadlikli 50 bireyden olugsmaktadir. Genotipleme, realtime PCR
sonrasi erime edrisi analizi ile gergeklestirilmigtir.

Bulgular: 677CC genotipinin dagilimi kontrol grubunda infertil gruptan belirgin olarak daha yiiksek saptanmistir
(p=0.046). Infertil hasta grubunda polimorfik T alel frekansi kontrol grubundan daha yiiksektir (p=0.015). A1298C
genotipi igin ise infertil grup ve kontrol grubu arasinda frekans ve alelik dagiim agisindan herhangi farklilik
saptanmamigtir.

Sonug: MTHFR 677TT genotipi 6zellikle oligospermli ve non-obstriiktif azospermli grupta aciklanamayan erkek
infertilitesi icin genetik risk faktériid(ir.

Anahtar Sézciikler. MTHFR, C677T, A1298C, polimorfizm, azosperm, oligosperm.
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Introduction

Infertility is a reproductive health problem that affects
approximately 15% of all couples in the human
population which defines as disability to conceive after 1
year of trying (1-3). Male factor has an important role in
50 % of the infertile couples (1). Numerous genes are
necessary for normal sexual development, testis
determination, testis descent, and spermatogenesis.
Polymorphisms or mutations of these genes which
consider as potential risk factors may cause
spermatogenic failure (4). 10-15% of the male infertility
due to severe oligozoospermia and azoospermia has
been associated with a number of genetic risk factors
such as chromosomal aberrations, gene mutations and
polymorphisms (4-8).

Folate is necessary for DNA synthesis which is important
for the development of spermatozoa and oocytes,
methylation procedure and protein synthesis (2,7,9).
Folate deficiency occurs frequently and known as a risk
factor for various diseases, including cardiovascular
diseases, neural tube defects and infertility (7,10-15).
Homocysteine is a sulfur containing amino acid in
methionine metabolism (7,16). Homocysteine
concentration is influenced by deficiencies of essential
co-factors as Vitamin B12, folic acid and polymorphisms
or mutations in the enzyme coding sequence of the
genes which is involved in homocysteine metabolism
(16). Methylenetetrahyrofolate reductase (MTHFR)
enzyme plays an important role in folate metabolism and
catalyses the remethylation of homocysteine to
methionine (7,17). MTHFR enzyme catalyzes the
conversion of 5,10- methylenetetrahydrofolate to 5-
methyltetrahydrofolate, a co-substrate for homocysteine
re-methylation to methionine (18). It was reported that
adult male mice testis have highest MTHFR levels than
other major organs. That study indicates the importance
of the MTHFR enzyme in spermatogenesis (19). To date
severe mutations and polymorphisms have been
identified in the MTHFR gene. -677C/T (rs1801133) and
-1298A/C (rs1801131) are two well described, common
polymorphisms in the MTHFR gene.

-677C/T (rs1801133) transition was first identified
polymorphism in MTHFR gene which causes from
cystidine to timin transversion at nucleotid 677. This
genetic variant changes an alanine to a valine residue
and encodes a thermobile form of MTHFR which
decreases the enzymatic activity and increases the
homocysteine levels by approximately 35% in
heterozygote (CT) and 70% in homozygote polymorphic
(TT) genotypes (14,18). -1298A/C (rs1801131) is
another common variant of polymorphism in the MTHFR
gene which converts adenine to cytosine substitution at
nucleotide 1298 (20). This genetic variant changes a
glutamine to an alanine and also encodes a thermobile
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form of MTHFR which decreases the enzymatic activity
and increases the homocysteine levels.

The aim of this study was to investigate the frequencies
of the -677C/T (rs1801133) and -1298A/C (rs1801131)
polymorphisms of the MTHFR gene in patients with
unexplained male infertility and was to evaluate their
association with  susceptibility to non-obstructive
azoospermia or severe oligozoospermia.

Materials and Methods

One hundred infertile patients were recruited from the
Ege University Urological Clinic and Family Planning and
Infertility Investigation Centre and categorized into two
groups according to the sperm analyses: 1% group was
non-obstructive azoospermic patients (n=50); 2™ group
was patients with isolated oligospermia with sperm
density <10x10%ml (n=50). Control group was recruited
from patients who had normal sperm parameters and
more than one child (n=50). All participants gave their
written informed consent. Semen analysis was performed
strictly according to World Health Organization (WHO)
1999 guidelines. The diagnosis of azoospermia or
severe oligozoospermia was made of the basis of two
semen analyses performed according to the WHO
recommended procedure. Non-obstructive azoospermia
was determined after historical and physical
examination, sperm analyses (including dip test),
endocrine profile (FSH, LH, testosterone, Prl),
ultrasound testicular volume and seminal vesicle
valuation. Female causes of infertility were excluded
from the initial study according to the information
reported on the medical chart.

Blood specimens were collected in tubes containing
EDTA. MTHFR -677C/T (rs1801133) and -1298A/C
(rs1801131) gene polymorphisms were studied by real-
time online PCR. Genomic DNA was extracted from
peripheral leukocytes of the subjects using the High
Pure PCR Template Preparation Kit (Roche Applied
Science, Mannheim, Germany). Primers and probes
were designed for detection of the MTHFR -677C/T
(rs1801133) gene polymorphism. PCR master mix and
conditions for MTHFR —-677C/T detection were as follows;
54 pl HO, 0.6 pl 25 mM MgCl,, 0.5 pl each primers
(Forward Primer: 5-CGAAGCAGGGAGCTTTGAGGCTG-3,
Reverse Primer: 5-AGGACGGTGCGGTGA GAGAGTG-3),

05 uyl each probes (Fluorescein probe: 5-
TGACCTGAAGCACTTGAA GGAGAAGGTGTC—FI-3',
LCRed640 probe: 5-LCRed640CGGGAGCCGATTTCAT

CAT-P-3"), 1 ul LightCycler Master Hybridization Probes
(Roche Applied Science), 1.5 pl genomic DNA and
denaturation (94°C for 2 min), 45 cycles amplification
(94°C for 0 s; 55°C for 10 s; 72°C for 15 s), melting
analysis (94°C for 0 s, 40°C for 5 s, and 80°C 0 s, with a
ramp rate of 0.6 in a step acquisition mode) and cooling
step at 40°C for 30 s.
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MTHFR A1298C LightMix® Kit (TIB MOLBIOL) was
used to analyse the MTHFR -1298A/C (rs1801131) gene
polymorphism. PCR master mix and conditions for
MTHFR (-1298A/C) detection were as follows; 9.4 i
H20, 1.6 pl 25 mM MgCly, 2 pl reagent mix (parameter
specific reagents containing primers and probes) (Tib
Molbiol), 2 pl LightCycler FastStart DNA Master
Hybridization Probes (Roche Applied Science), 5 pl
genomic DNA and denaturation (95°C for 10 min), 45
cycles amplification (95°C for 5 s; 60°C for 10 s; 72°C for
15 s), melting analysis (95°C for 20 s, 40°C for 20 s, and
85°C 0 s, with a ramp rate of 0.2 in a continuous
acquisition mode) and cooling step at 40°C for 30 s. All
experiments were carried out on the LightCycler™
Instrument (Roche Applied Science; Mannheim,
Germany). Polymorphic alleles were identified by the
specific melting temperatures (Tm) of the resulting
amplicons.

For C677T polymorphisms, individuals with two copies of
the C allele (C/C) show a single melting peak at 63.1°C,
individuals with two copies of the T allele (T/T) show a
single melting peak at 54.6°C, and individuals with both
alleles (C/T) show two melting peaks at 54.6°C and
63.1°C in the melting curve analysis.

For A1298C polymorphisms, individuals with two copies
of the A allele (A/A) show a single melting peak at 65°C,
individuals with two copies of the C allele (C/C) show a
single melting peak at 59°C, and individuals with both
alleles (A/C) show two melting peaks at 59°C and 65°C
in the melting curve analysis.

Statistical Analysis

All statistical analyses were conducted by SPSS
statistical package, version 15.0. Distributions of
continuous variables in groups were expressed as
mean * standard deviation. Categorical variables were
compared between groups by use of )(2 test. A value of
p < 0.05 was considered significant.

Results

The distributions of genotype and allele frequencies
were compared between unexplained infertile men and
controls as well as infertle men with non-obstructive
azoospermic vs. control group, oligozoospermic vs.
control group as shown in Table-1 and Table-2.

Among the whole group of unexplained infertile men the
frequencies of the 677C/C, 677C/T and 677T/T
genotypes were 44%, 44% and 12% respectively. In the
control group 677C/C genotype was present in 60% and
677CI/T in 40% of the healthy controls. Homozygote
polymorphic T/T genotype did not find in the control
group. For A1298C polymorphism A/A, AC and C/C
genotypes were present in 45%, 41% and 14% of the
patients and 38%, 44% and 18% of the control group
respectively. The distribution of 677CC genotype was
significantly higher in control group than infertile group
(p= 0.046; Table-1). There was a significant frequency of
the polymorphic T allele in infertile patients higher than
the control group (34% vs.20%, p=0.015, Table-1).

In the subgroup analyses; 677C/C, 677C/T and 677T/T
genotypes were found in 46%, 44% and 10%; 1298A/A,
1298C/C and 1298A/C genotypes were found in 42%,
46% and 12% of the azoospermic patients respectively
(Table-2). In the oligospermic patients; 677C/C, 677T/T
and 677C/T genotypes were found in 42%, 44% and
14% of the cases; 1298A/A, 1298C/C and 1298A/C
genotypes were found in 48%, 36% and 16% of the
cases, respectively (Table-2). Neither the frequency of
genotypes nor the allelic distribution was significantly
different between infertile subgroups with oligospermia
and non-obstructive azoospermia.

The combined haplotype frequencies were shown in
Table 3 and our results displayed that patients carrying
the MTHFR 677T/1298A haplotype is significantly higher
in the infertile group (p=0.045, OR= 2.621) (Table-3).

Table-1. Genotype Distribution and Allele Frequency of the MTHFR C677T and A1298C Polymorphisms in the Control and Infertile

Groups.
Polymorphisms Genotypes Cs:é:)ol I:iigg p OR 95%Cl
CcC 30 (60%) 44 (44%) 0.046 R
CT 20 (40%) 44 (44%) 0.727 0.523 0.262-1.044
C677T TT 0 (0 %) 12 (12%) 0.483 1.178 0.591-2.349
CT+TT 20 (20%) 56 (56%) 0.046 1.909 0.955-3.806
c 80 (80%) 132 (66%) 0.015 0.485 0.274-0.858
T 20 (20%) 68 (34%) 2.060 1.164-3.646
AA 19 (38%) 45 (45%) 0.484 R
AC 22 (44%) 41 (41%) 0.860 0.884 0.445-1.756
A1208C cC 9 (18%) 14 (14%) 0.631 0.741 0.296-1.054
AC+CC 31 (31%) 55 (55%) 0.037 0.749 0.374-1.499
A 60 (60%0) 131(65.5%) 0.374 1.265 0.771-2.076
C 40 (40%) 69 (34.5%) 0.790 0.481-1.296

* OR: Odds ratio, Cl: Confidence interval, R: Reference genotype
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Table-2. Genotype Distribution of the MTHFR C677T and A1298C Polymorphisms in Infertile Subgroups.

. Control vs. Control vs.
Infertil sub-groups . . .
Azospermia Oligozoospermia
Genotype A a Ol .
zoospermia igozoospermia OR 95%Cl » OR 95%Cl
n=50 n=50

cC 23 (46%) 21 (42%) 0.229 R 0.109 R
C677T CT 22 (44%) 22 (44%) 0839 1.178 0.532-2.609 0.839 1.178 0.532-2.609

T 5 (10%) 7 (14%) 0.765 0.567 0.256-1.255 0.614 0.482 0.217-1.071

AA 21 (42%) 24 (48%) 0.838 R 0.419 R
A1298C AC 23 (46%) 28 (36%) 0.999 1.084 0.493-2.384 0.317 1.619 0.735-3.568

cC 6 (12%) 8 (16%) 0.576  0.621 0.203-1.898 0.999 0.867 0.305-2.467

* OR: Odds ratio, Cl: Confidence interval, R: Reference genotype.
Table 3: Combined Haplotype Frequencies of C677T and A1298C Polymorphisms.
Haplotypes EM Frequencies
Ce77T A1298C Control Infertile p** OR %95Cl

C A 23 34 0.232 R
C C 18 32 0.644 1.203 0.550-2.632
T A 8 31 0.045 2.621 1.024-6.712
T C 1 3 0.551 2.029 0.199-20.738

*Estimated frequencies calculated by Helix Tree Genetic Analyses V.0.9 Software.

**|_ogistic Regression Analyses, R: Reference genotype.

Discussion

Folate cycle is essential for various cellular functions
which are involved in such processes as DNA synthesis,
methylation procedure and protein synthesis (16).
MTHFR is a regulatory enzyme in the homocysteine/folate
pathway (15). The -677C/T (rs1801133) and -1298A/C
(rs1801131) variants of the MTHFR gene has been
reported to result in reduced enzymatic activity and
impaired folate metabolism leading to increased
homosisteine levels (11,12,21). There might be several
possible mechanisms to explain the relation between the
MTHFR C677T gene polymorphism and unexplained
male infertility. DNA methylation is necessary for
spermatogenesis. C677T polymorphism of the MTHFR
gene increased the DNA hypomethylation and affects
the differentiation of the germ cells. MTHFR C677T
polymorphism reduced the enzymatic activity and
increased the homocysteine levels. High level of
homocysteine can lead to auto-oxidation which can
damage the germ line DNA and sperm plasma
membrane (4,14,15).

To date, there are several studies analyzed the
association of the MTHFR C677T and A1298C
polymorphisms in unexplained infertile males with non-
obstructive azoospermia and severe oligozoospermia.

There are several studies performed in the populations
and investigated the association between MTHFR gene
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polymorphisms and infertility (14,15,22). Their findings
indicated an association of C677T polymorphism with
unexplained infertility and they suggested that C677T
gene polymorphism is a genetic risk factor for
unexplained male infertility. It was reported that the
frequency of the MTHFR TT homozygote and the CT
heterozygote genotypes was significantly higher in the
unexplained infertile patients, whereas MTHFR A1298C
did not associated with infertility (23,24). However there
are some contradictory results that reports MTHFR
C677T gene polymorphism is not a risk factor in
unexplained infertility (14,25). We thought that this
discrepancy may depend on ethnic or geographic factors
of the populations.

In our study, we investigated a possible association of
C677T and A1298C polymorphisms in MTHFR gene on
unexplained male infertility in a group of Turkish infertile
men with non-obstructive azoospermia and severe
oligozoospermia. We found that the frequencies of the T
allele and the T allele carrier genotypes (CT+TT) were
significantly higher in unexplained infertile patients (34%;
56%, respectively) than in control group (20%; 20%,
respectively).

Conclusion

We conclude that the MTHFR 677TT genotype is a

genetic risk factor for unexplained male infertility,
especially with oligospermia and non-obstructive
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azoospermia in unexplained infertile males. indicating that there is no relation (14,22-24). Our study

MTHFR A1298C polymorphism was not associated with 1S the first one in the Turkish population which shows
risk of the development of unexplained infertility in our ~ that MTHFR C677T polymorphism is associated with the

group of oligospermic and non-obstructive azoospermic risk of the development of unexplained infertility.
patients. Our findings supported by the other studies
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Goruntiuleme esliginde subkutan6z venoz port yerlestirimesi: Tek merkez
deneyimi

Imaging guided implantation of subcutaneus venous ports: A single center experience
Celikyay F'  YiiksekkayaZR'  Amus F*  Oztiirk B
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Ozet

Amag: Bu calismada ultrasonografi ve floroskopi esliginde yerlestirilen subkutanéz vendz port olgularinin bulgu ve
sonuglarinin degerlendirilmesi amaclanmistir.

Gereg ve Yontem: Haziran 2012-Mayis 2013 tarihleri arasinda subkutanéz venéz port yerlestirilen 40 (17 kadin, 23
erkek; ortalama yas: 57.63 + 12.28) olgu retrospektif olarak degerlendirildi. Olgularin demografik 6zellikleri, primer
tanilari, port yerlestiriime endikasyonlari, islem teknidi, portun implantasyonu sonrasi kullanim suresi, islem sirasinda
ve kullanim sirasinda gelisen komplikasyonlar ve ¢ikarilan port sayisi ile ¢ikarilma nedenleri arastirildi.

Bulgular: Otuz yedi olguda sag internal juguler ven ve 3 olguda sol internal juguler ven ponksiyonu yapildi. Higbir
hastada hematom, hemotoraks ve pnémotoraks ile arteriyel ponksiyon gibi erken dénem gelismedi. Tim hastalarda
port kateterin ucu atriokaval bileske ya da sagd atrium Ust kisminda olacak sekilde yerlestirildi. Portlarin kullanim
suresi 3-327 (Ortalama: 141.5 + 97.32) glin arasinda degismekteydi.

Sonug: Subkutandz vendz port yerlestiriimesi, olusabilecek sorunlarin bilinmesi ve bunlara yonelik gerekli dnlemler
alinarak ultrasonografi ve floroskopinin sagladidi kolaylikla radyoloji Ginitelerinde guivenli olarak yapilabilir.

Anahtar Sozciikler: Subkutanéz vendz port, internal juguler ven, ultrasonografi, floroskopi.

Summary

Aim: In this study, it is aimed to evaluate the results of ultrasound and floroscopy guided subcutaneous venous
implantations.

Materials and Methods: Between June 2012 and May 2013, 40 patients (17 female, 23 male; mean age: 57,63 +
12.28) who underwent subcutaneous venous port implantations were evaluated retrospectively. The demographic
features, primary diagnosis, indications of implantation, technique of the implantation process, mean duration of port
usage, the complications during the implantation process and during the port usage, the number of cases in which
the port was removed, and the causes of the port removal were investigated.

Results: Right internal jugular venous access was used in 37 patients, while left internal jugular venous access was
used in 3 patients. There were no early period complications such as hematoma, pneumothorax, hemothorax, and
arterial puncture. The tip of the port was placed in the junction of the right atrium and superior cava vein or in the
proximal right atrium in all patients. The duration of the port usage was 3-327 days (mean: 141.5 + 97.32 days).

Conclusion: The ultrasound and floroscopy guided implantation of the venous ports can be safely performed with
the knowledge of the probable complications, and when taking some preventions at radiology departments.

Key Words: Subcutaneous venous port, internal jugular vein, ultrasound, floroscopy.
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Giris

Subkutanéz vendz portlar aralikh ya da uzun siren
infizyon tedavileri alan hastalarda 06zellikle onkoloji
hastalarinda sagladiklari guvenli damar erisimi, dusutk
enfeksiyon orani ve hasta yasam konforuna katkisi
nedeniyle diger vendz kateter uygulamalarina gore bazi
avantajlara sahiptir (1). 1980’li yillarin baglarindan
itbaren kullanilmaya basglanan subkutanéz vendz
portlarin girisimsel radyoloji Unitelerinde takilmasi ise
1992 yilinda Morris ve ark. (2) tarafindan baslatilimistir.
Bu calismada, hastanemiz girisimsel radyoloji Gnitesinde
yerlestirilen subkutanéz vendéz port bulgularimizi ve
sonuglarimizi degerlendirdik.

Gereg ve Yontem

Bu c¢alismaya Haziran 2012-Mayis 2013 tarihleri
arasinda hastanemiz i¢ Hastaliklari Anabilim Dali
Onkoloji béliminden Radyoloji Anabilim Dali Girigimsel
Radyoloji bdéliumune subkutanéz ventz port yerlestiril-
mesi i¢in gonderilen 40 olgu dahil edildi. Calisma igin
etik kurul onami alindi. Olgularin demografik 6zellikleri,
primer tanilari, port yerlestiriime endikasyonlari, islem
teknigi, portun implantasyonu sonrasi kullanim sturesi,
islem sirasinda ve kullanim sirasinda gelisen komplikas-
yonlar ve gikarilan port sayisi ile gikarilma nedenleri
retrospektif olarak degerlendirildi. Olgularin 17’si (%42.5)
kadin, 23’0 (%57.5) erkek idi. Hastalarin yaslari 26-82
arasinda degismekte olup yas ortalamalari 57,63 +*
12.28 idi. Tim olgularda tek limenli portlar kullanildi.
Bes (%12.5) hastada 9F Lexel titanium-port adult (Lexel
S.R.L, Arjantin), 8 (%20) hastada 8F Plastic Dignity Low
Profile CT port (Medcomp, ABD), 27 (%67.5) hastada 8F
plastic Dignity Mid-Sized CT port (Medcomp, ABD)
kullanildi (Tablo-1).

Tablo-1. Kullanilan Port Tipleri.

Port Kateter Hasta
boyutu sayisi (%)
Lexel titanium-port adult (Lexel
S.R.L, Arjantin) 9F 5(125)
Plastic Dignity Low Profile CT
Port (Medcomp, ABD) 8F 8 (20)
Plastic Dignity Mid-sized CT Port = 27 (67.5)

(Medcomp, ABD)

Ug (%0.7) hastada port rezarvuari sol gdgdiis 6n duvari
diger hastalarda sag goégis on duvarina yerlestirildi.
islemler ultrasonografi (US) ve floroskopi esliginde bir
radyoloji uzmani ve bir radyoloji arastirma gorevlisi
tarafindan girisimsel radyoloji Gnitesinde gerceklestirildi.
Ven6z ponksiyon 10 mHz lineer prob kullanilarak
Siemens ACUSON Antares US (Siemens Medical
Solutions USA, Inc., Issaquah, WA) cihazi ile yapildi.
Floroskopi ise GE marka Innova 3100 DSA (digital
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subtraksiyon angiografi) (GE Health Care, Milwaukee,
WI, USA) cihazi ile yapildi.

Port yerlestirme teknigi: Port yerlestirilecek hastalar
Oncelikle kuagulopati, sistemik enfeksiyon ve kuagtlas-
yonu (kumadin, vb.) ya da yara iyilesmesini (avastin)
etkileyen ilag kullanimi agisindan degerlendirildi. Trom-
bosit sayisinin 70.000/mm°, INR (international normalized
ratio) 1.5'in Uzerinde olmasi rolatif kontrendikasyon
olarak kabul edildi. Tum iglemler 6ncesinde yapilan
islem hakkinda hasta bilgilendirildi. islem lokal anestezi
esliginde yapildi. islemden yarim saat énce rutin olarak
antibiyotik profilaksisi uygulandi (1 gr. intravendz
sefazolin). Islem 6ncesinde vendz ponksiyon yapilacak
yeri belirlemek amaciyla her iki internal juguler ven (IJV)
degerlendirildi. Sag 1JV tercih edildi. islem éncesi islemi
yapan radyolog ve ekibi steril el yikama teknigi uyguladi
ve islem odasina girmeden Once radyolog ve diger
personel maske ile bone takti. Vendz ponksiyon ve port
yerlegtirilecek go6glis 6n duvarina mandibula altindan
g6dus o6n duvarini kapsayacak sekilde cerrahi cilt
temizligi yapilip ve steril 6rtu yerlegtirildi.

Steril olarak giydirilmis prob kullanilarak 1JV klavikula iist
ucuna yakin bir noktada aksiyel planda goérintilendi. Bu
dizeye cilt alti lokal anestezi (%1 lidokain) uygulandi.
Port kateterinin giris yeri igin 15 numaral bistiri ile kiiglik
boyutlu cilt kesisi yapildi. Ultrasonografi esliginde 18 G
vendz igne ile cilt kesisi dizeyinden ven aksiyel planda
goriintiilenerek vendz ponksiyon gergeklestirildi. igne
ucunun ven limeni icerisinde oldugu sonografik olarak
ve gelen kanin duslk basingli, koyu rengi teyit edildikten
sonra 18 G igne igerisinden 0.35 in¢ kilavuz tel inferior
vena kavaya dogru floroskopi esliginde ilerletildi. Kilavuz
telin ucunun atriokaval bilegske ya da sagd atrium Ust
ucunda oldugu floroskopi ile dog@rulandiktan sonra
genellikle kilavuz tel tzerinde bulan cm isaretleri ve steril
cetvel ile ya da kilavuz tel Gizerinde marker olmadiginda
telin ven disindaki kesimi steril cetvel ile Olgulerek
yerlestirilecek port kateterinin intravaskiler uzunlugu
hesaplandi.

Bu islemlerden sonra subkutanéz port cebi agilma
asamasina gegcildi. G6gus 6n duvarinda klavikulanin 3-4
cm altinda humerus basi ile sternal centik orta kesimi
dizeyindeki bir alana lokal anestetik (%1 lidokain)
uygulamasini takiben portun yerlestirmesi icin uygun
boyutlarda genellikle 2-3 cm’lik cilde paralel insizyon
yapildi. Kint diseksiyon ile pektoral fasya dizeyine
ulasilip port rezervuarina uygun boyutta kaudale dogru
subkutandz cep olusturuldu. Port cebinin dar olmama-
sina ya da p