JOURNAL OF ACADEMIC RES

Derlemeler / Reviews

IVC Thrombus in Renal Cell Carcinoma
Bébrek Hticreli Karsinomda IVK Trombdsu
Nihan Kayalar et al.; Istanbul, Erzincan, Turkey

Neonatal Kidney Injury
Yenidogan Bobrek Hasari
Adil Umut Zibarioglu et al.; Istanbul, Turkey

Antenatal Hydronephrosis
Antenatal Hidronefroz
Fatih Yanaral et al.; Istanbul, Turkey

Ozgiin Arastirmalar / Original In

Perkitan Gastrostomi Deneyimlerimiz
Experience with Percutaneous Gastrostomy
Mustafa Sit ve ark.; Bolu, Turkiye

Glokomatdz Optik Disk HRTII
Glaucomatous Optic Disc and HRTII
Goktug Demirci ve ark.; Istanbul, Tarkiye

UroLift Tedavisinin Kisa Dénem Sonuclari
Outcomes of Urolift in Short Term Follow-up
Yigit Akin ve ark.; Erzincan, Ankara, Turkiye

The Effects of Vitamins on the Enzyme
Enzim Uzerine Vitaminlerin Etkileri
Ahmet Cetin et al.; Erzincan, Turkey

Cardiac Myxomas
Kardiyak Miksomalar
Hafize Yaliniz et al.; Adana, Turkey

FARCH IN MEDICINE

vestigations

VOLUME:3 ISSUE:2 AUGUST 2013

TAKSIM EDUCATION AND

RESEARCH HOSPITAL

WWWw.jarem.org //AVES




JAVES

LJadreim

JOURNAL OF ACADEMIC RESEARCH

Sahibi / Owner

Atilla Sencar Parmaksizoglu, istanbul, Tiirkiye

Bas Editor / Editor-in-Chief

IN MEDICINE

Barig Nuhoglu, istanbul, Turkiye

Editorler / Editors

M. B. Can Balci, istanbul, Turkiye
Okan Demiray, istanbul, Tiirkiye

Omer N. Develioglu, istanbul, Tiirkiye

Ayhan Kilig, istanbul, Turkiye

Uluslararasi Yayin Kurulu / International Editorial Board

Fisun Akdeniz, izmir, Turkiye

ibrahim Ozkan Akinci, istanbul, Tirkiye
Esen K. Akpek, Baltimore, USA

Ali Akytiz, istanbul, Tiirkiye

Tuncay Altug, Istanbul, Tuirkiye

A. Cemal Aygtt, istanbul, Tiirkiye

M. Derya Balbay, istanbul, Tiirkiye
Canan Aykut Bingél, istanbul, Tiirkiye
Dursun Bugra, istanbul, Turkiye

Arif Atahan Cagatay, istanbul, Turkiye
ilyas Capoglu, Erzincan, Tiirkiye
Fehmi Celebi, Erzincan, Turkiye

ismail Cepni, istanbul, Tiirkiye

Ferda Ciftci, istanbul, Tiirkiye

Yayinci / Publisher
lorahim KARA

Dil Editori / Language Editor
Selma YORUKAN, MD

Yayin Koordinatérleri / Publication Coordinators

Sevilay ARDIC NAYIR
Gokhan CIMEN
Ali SAHIN

Proje Asistani/ Project Assistant
Sinan Gokbdrii BUNCU

M. Onur Demirkol, Istanbul, Turkiye
Ali ihsan Dokucu, istanbul, Turkiye
Hayati Durmaz, istanbul, Tiirkiye
Kadir Eltutar, istanbul, Turkiye

Vedat Erentug, istanbul, Turkiye
Oktay Ergene, izmir, Tiirkiye

Ramon Franco, Boston, USA

Cankon Germiyanoglu, Ankara, Turkiye
Abdilaziz Gil, Kars, Turkiye

H. Canan Hasanoglu, Ankara, Tirkiye
Ciineyt Hoscoskun, izmir, Tiirkiye
Ferruh Kemal i§man, istanbul, Turkiye
Tunaya Kalkan, istanbul, Tirkiye
Mine Kucur, istanbul, Turkiye

Reyhan Diz Kiigiikkaya, istanbul, Tirkiye
Metin Kiigtikkaya, istanbul, Tarkiye
Asiye Nuhoglu, istanbul, Tiirkiye
Ayse Emel Onal, istanbul, Tiirkiye
Perihan Ergin Ozcan, istanbul, Turkiye
Tiirker Ozkan, istanbul, Tirkiye
Cengiz Pata, istanbul, Turkiye

H. Soner Tatlidede, istanbul, Turkiye
Aylin Tekes, Baltimore, USA

Ralph P. Tufano, Baltimore, USA
Ugur Tiire, istanbul, Turkiye

Sinan Uslu, istanbul, Turkiye

Orhan Yilmaz, Ankara, Turkiye

Ayse Ayca Vitrinel, istanbul, Turkiye

lletisim / Contact

Adres/Address: Bliyukdere Cad.

No: 105/9 34394 Mecidiyekdy, Sisli-istanbul
Telefon/Phone: +90 212 217 17 00
Faks/Fax : +90 212 217 22 92

E-posta/E-mail : info@avesyayincilik.com

Yayin Tiiri: Yerel Stireli

Basim Tarihi: Eylil 2013

Basim Yeri: ADA Ofset Matbaacilik

Tic. Ltd. Sti., Litros Yolu 2. Matbaacilar S. E Blok
No: (ZE2) 1. Kat Topkapi, [stanbul

Telefon : +90 212 567 12 42

Grafik Departmani / Graphics Department

Unal OZER
Neslihan YAMAN
Merve KURT




LJadreim

JOURNAL OF ACADEMIC RESEARCH

Amac ve Kapsam

Journal of Academic Research in Medicine-JAREM, yayin
dili Tirkge-ingilizce olan, badmsiz ve o6nyargisiz gift-kor
hakemlik prosedirlerine bagl olarak yayin yapan uluslararasi
bir dergidir. Dergide deneysel ve klinik tip alanlarinda yapilan
arastirmalar, vaka sunumlari, giincel konularla ilgili derlemeler,
editdre mektuplar ve tip egitimiyle ilgili yazilar yayinlanir. Dergi,
Nisan, Adustos ve Aralik aylarinda olmak Uzere yilda 3 sayi
yayinlanmaktadir. Derginin finansmani G.O.P. Taksim Egitim ve
Arastirma Hastanesi tarafindan saglanmaktadir.

JAREM'in hedefi, uluslararasi diizeyde ve giincel konulu
arastirmalart  yayinlamaktir.  Ayrica derlemeler, editéryel
yorumlar, vaka sunumlari ve gérintiler de dergide basilir.
Okuyucu ve yazar hedef kitlesi egitimciler, akademisyenler,
arastirmacilar, uzmanlar ve pratisyenler olan derginin tim yayin
strecleri ve prosedirleri ICMJE, WAME ve COPE standartlari
cercevesinde ylrGtilmektedir.

Abonelik / izinler / Reklam
Dergide basilan yazilarin tam metinlerine www.jarem.org
adresinden Ucretsiz olarak erisilebilir. Basili nishaya abone
olmak isteyenler; telif haklariyla ilgili izinler ve ilanlar icin Editor
ofisine muracaat edilmelidir.

Editor Ofisi

Editor: Barig Nuhoglu

Adres: G.O.P. Taksim Egt. ve Ars. Hast. Uroloji Klinigi, Taksim-istanbul
Telefon: +90 212 252 43 00/1515

E-posta: drbnuhoglu@gmail.com

Yayinci

AVES-ibrahim Kara

Adres : Blyukdere Cad. 105/9 34394 Mecidiyekéy-Sisli-istanbul
Telefon: +90 212 217 17 00

Faks: +90 212 217 22 92

E-posta: info@avesyayincilik.com

Yazarlara Bilgi
Yazarlara Bilgi sayfasina derginin basili versiyonundan ve www.
jarem.org internet sayfasindan ulagilabilir.

icerik Sorumluluk Reddi

JAREM'de yayinlanan igerikler yazar(lar)a aittir. G.O.P. Taksim
Egitim ve Arastirma Hastanesi, dergi editorleri, ¢alisanlari ve
yayinci buyazilarigin mali, hukukive diger yénlerden sorumluluk
kabul etmemektedir.

Dergi asitsiz kagida basiimaktadir.

IN MEDICINE

Aims and Scope

Journal of Academic Research in Medicine (JAREM) is an
international journal published in both Turkish and English
and complies with independent and unbiased double-blind
reviewing procedures. The journal publishes researches in
the fields of experimental and clinical medicine, case reports,
reviews on recent topics, letters to the editor, and other
manuscripts on medical education. The journal is published
three times per year; in April, August, and December. The
journal is funded by G.O.P. Taksim Training and Research
Hospital.

The aim of JAREM is to publish researches on recent topics
at an international level. Moreover, reviews, editor’s note, case
reports and images are also published in the journal. The target
audience of readers and authors is composed of educators,
academics, researchers, specialists and general practitioners,
and all publication process and procedures comply with the
standards of ICMJE, WAME and COPE.

Subscription / Permissions / Advertisement

Free full-text copies of the printed manuscripts are available
online at www.jarem.org. For subscription to the printed copy,
applications for copyright permissions and announcements
should be made to Editorial office.

Editorial Office

Editor: Barig Nuhoglu

Address: G.O.P. Taksim Egt. ve Ars. Hast. Uroloji Klinigi, Taksim-istanbul
Phone: +90 (212) 252 43 00 (Ext: 1515)

E-mail: drbnuhoglu@gmail.com

Publisher

AVES-ibrahim Kara

Address: Biiyiikdere Cad. 105/9 34394 Mecidiyekdy-Sisli-istanbul
Phone: +90 (212) 217 17 00

Fax: +90 (212) 217 22 92

E-mail: info@avesyayincilik.com

Instructions for Authors
Instructions for Authors page is available in the printed version
or can be accessed at www.jarem.org.

Material Disclaimer

Published content of JAREM is in authors’ own responsibility.
G.O.P. Taksim Training and Research Hospital, editors,
employees and the publisher do not accept any financial, legal
or any other liability for the published material.

The journal is printed on acid-free paper.
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Yazarlara Bilgi

Journal of Academic Research in Medicine-JAREM, cift-kér hakemli bir der-
gi olarak, tip alaninda yapilan deneysel, temel, 6zgiin klinik calismalari; me-
zuniyet sonrasi editim, olgu sunumlari, tip tarihi, yayin ve arastirma etigiyle
ilgili yazilan yayinlar. Editérlerin yazi seciminde temel unsur olarak dikkate
alacagi hakemler, yurt ici ve yurtdilinda konusunda uzman olan dig bagimsiz
kisilerden secilir. Dergi, Nisan, Agustos ve Aralik aylarinda olmak Uzere yilda
3 sayl yayinlanmaktadir.

Deneysel, klinik ve ilag arastirmalar icin ilgili uluslararasi anlagmalara uy-
gun etik komisyon raporu gerekmektedir. (Helsinki Declaration of 1975,
revised 2008-http://www.wma.net/en/30publications/10policies/b3/index.
html, “Guide for the care and use of laboratory animals - www.nap.edu/
catalog/5140.html)

Tum yazarlar bilimsel katki ve oranlarini ve ilgili sorumluluklarini; ayrica gikar
catismasi olmadigini bildiren toplu imzalari ile yayina katilmalidirlar. Arastir-
malara kismi de olsa yapilan nakdi ya da ayni yardimlarin hangi kurum, ku-
rulus, ilag-gereg firmalarinca yapildigi dip not olarak bildiriimelidir. ICMJE
Potansiyel Cikar Catismalar Bildirim Formu)

Makalelerin formati “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for Biomedical Publication”
(http://www.icmje.org/) kurallarina gére diizenlenmelidir.

Orijinal Aragtirmalar ve Derlemeler'in sunumu galisma bildirimi kilavuzlarina gére
duizenlenmelidir: randomize ¢alismalar icin CONSORT, gézlemsel calismalar igin
STROBE, tanisal degerli calismalar icin STARD, sistematik derleme ve meta-
analizler igin PRISMA, hayvan deneyli ¢alismalar igin ARRIVE, randomize olma-
yan davranig ve halk sagligina midahale calismalar icin TREND.

Orijinal Arastirma, hatta bazi Olgu Sunumlari icin genel etik kurallar cerge-
vesinde yayinin yapildigi kurumun yetkililerinin hazirladigi etik kurul onayi
ya da esdegeri bir kabul yazisinin sunulmasi sarttir. Yazilardaki diglince ve
Sneriler timuyle yazarlarin sorumlulugunda olup, Editér ve yardimcilarin ka-
naatlerini yansitmaz.

Dergide basilmasi amaciyla génderilen yazilar bagka yerde yayinlanmamig
olmalidir. Daha 6nce bilimsel toplantilarda sunulan 200 kelimeyi gegmeyen
6zet yayinlari, durumu aciklanmak kosulu ile kabul edilebilir.

islemleri yiiriittiliip karar asamasina yaklagmig olan yazilarin, makul bir ne-
den olmadan geri gekilme talebi “ret” kapsamina girmektedir. Yayina kabul
edilen yazilar igin birinci yazar, Tirkge ve Ingilizce agisindan oldugu gibi,
metinde temel degisiklik yapmamak kaydi ile diizeltmelerin Editérlerce ya-
pilmasini kabul etmis sayilir.

Yazilarin dergide yayinlanmak tizere kabul edilmesi i¢in; atif alabilme olasili-
g1, orijinal ve bilimsel akademik Ust diizeyde olmasi 6n kosuldur.

Genel Kurallar

Yazilar sadece derginin ¢evrimici makale kabul sistemi www.jarem.org lze-
rinden génderilebilir. Yayina kabul edilmeyen yazilar, sanatsal resimler di-
sinda geriye génderilmez. Tum yazilar, Editor basta olmak tzere, Editor da-
nismani ve yardimcilari, istatistik danismanlari ve en az iki hakem tarafindan
incelenir. Yazi konusunun en 6nde gelen otori olan, fakat ¢alisgmanin diginda
olup yazarlarla ve kurumlari ile iliskisi-bilgisi olmayan t¢ kisinin ilk yazar tara-
findan hakem olarak &nerilmesi dergi igin ok dnemlidir.

Editor, hakemlere yaziyi géndermeden &nce asadida bildirilen bigimsel ku-
rallara uygunlugunu arastinr. Diizeltmeler orijinal metinde degil, duzeltiime-
si istenen boélimlerle kisith olmalidir. Yazilar génderilmeden &nce yazim ve
¢izim hatalarindan tam olarak arindirilmalidir.

Yazim Kurallarina uygun hazirlanmayan makaleler degerlendirmeye alinma-
yacaktir.
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Arastirma Yazilan

1. Ozgiin Arastirmalar: Yazinin tamami 5000 kelimeyi gecmemeli ve yalniz-
ca anlamak icin gerekli olan sayi ve icerikte tablo ve grafik destegi olmalidir.
Kaynaklarin 50'den az olmasi inandiricilik i¢in genelde yeterlidir.

1.1 Kapak sayfasi: Birinci sayfadir ve ayn MS Word dosyasi olarak dizen-
lenir. Yazarlarin tam ve acik isimleri, son aldiklar akademik unvanlar ile 50
karakteri gegmeyecek sekilde yazinin bashgi yazilir. Yazarlarin ilgili olduklar
kurum, bolum ve sehir sira ile bildirilmelidir. Birden fazla yerde yapilan calig-
malar sembollerle aciklanir. Bu sayfanin altina yazismaya yetkili ve diizeltme-
leri yapacak yazarin agik adi, posta ve e-posta adresi, telefon ve faks numa-
ralan yazilir. Ayrica calisma bilimsel toplantida énceden bildirilen kosullarda
teblig edildi ya da 6zeti yayinlandi ise aciklamasi yapilir.

1.2 Orijinal aragtirma makalesi icin boliimli 6zet: Makalenin tam metni
Turkge ise, Turkce 6zeti minimum 200, maksimum 250 kelime; ingilizce ozeti
minimum 400-maksimum 500 kelime olmalidir.

Tam metni ingilizce olan yazilarda, ingilizce 6zeti minimum 200, maksimum
250 kelime; Turkge 6zet minimum 400, maksimum 500 kelime olmalidir.

Bu uygulamanin amaci ingilizce ve Tiirkgesi yeterli olmayan (yerli ve yabanci)
okuyucularin da dergiyi okuyabilmelerini saglamaktir.

Ozetler; Amac, Yontemler, Bulgular, Sonug seklinde alt bagliklarla diizen-
lenmelidir.

NLM MESH terimleri ile uyumlu en az 3, en fazla 6 tane anahtar kelime bo-
[Gmll &zetin altinda verilmelidir (http://www.nlm.nih.gov./mesh/MBrowser.
html).

1.3 Metin: Makale Baslhgd, Giris, Yontemler (alt baglikl), Bulgular, Tartisma,
Calisma kisitlamalari ile Sonuglar ve Kaynaklar kisimlarini igermelidir. Metnin
ozellikle yontemler, bulgular ve tartisma kisminin alt bagliklara bolinmesi
yararli olabilir. Metin toplam 5000 kelimeyi gegmemeli ve Times New Ro-
man yazim sitili ile 12 puntoda yazilmalidir. En son bélime tesekkir yazi-
lacak ise, ciddi bilimsel katki diginda arastirmanin yuritilmesine énemli
katkida bulunanlarla, yazinin son seklinin verilmesine yardim edenler yazilir.
Bu bilginin e-posta ile génderilmesi gerekir veya ayrt MS Word dosyasinda
"Tesekkir Notu” olarak sisteme yuklenir.

1.4 istatistiksel Analiz: Tibbi dergilerdeki istatistik verilerini bildirme ku-
rallarina gére yapilmalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ.
Statistical guidelines for contributors to medical journals. Br Med J 1983:
7: 1489-93). istatistiksel analiz icin kullanilan yazilim tanimlanmalidir. Strekli
degiskenlerin karsilastinlmasinda parametrik testler kullanildigi zaman veri-
lerin ortalamaz=standart sapma olarak bildiriimesi gerekir. Parametrik olma-
yan testler icin de Medyan (Minimum-Maksimum) veya Medyan (25'inci ve
75'inci persantiller) degerleri olarak bildirilmesi gerekir. ileri ve karmagik is-
tatistiksel analizlerde, géreceli risk (RR, relative risk), olasilik (OR, odds ratio)
ve tehlike (HR, hazard ratio) oranlar gliven araliklar (confidence intervals) ve
p degerleri ile desteklenmelidir.

1.5 Kaynaklar: Metin icinde gegis sirasina gére numaralandirilir ve ayn say-
fada yazilir. Kisisel bilgi, yayinlanmamis veriler, “baskida gibi” ulagilamayan
kaynaklar burada degil, metin iginde parantez ile sunulur. lki yildan eski
Ozetler kaynakgaya alinmaz; alinanlar parantezde (abstr.) seklinde verilir.
Kaynaklarin gercekliginden yazarlar sorumludur.

Dergiler

Dergi isimlerinin kisaltmalar Index Medicus/Medline/PubMed listesine
gore yapilir (dergilerin kisaltmalari icin NLM tarafindan her yil yayinlanan
MEDLINE dergilerin listesine http://www.nlm.nih.gov/tsd/serials/lji.html
adresinden ulagilabilir). Alti ve daha yazarli makalelerde tim isimler yazilir.
Yedi ve fazla yazarli olanlarda ilk alti isim yazilir ve “et al.” ilave edilir. Yazar
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isimlerinden sonra, o yazinin tam bashdi, yil, cilt ve sahifeler siralanir.
Ornek: Miiller C, Biittner HJ, Petersen J, Roskomun H. A randomized com-
parison of clopidogrel and aspirin versus ticlopidine and aspirin after the
placement of coronary-artery stents. Circulation 2000; 101: 590-3.

Kitaplar

Kitap i¢inde bélim: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B,
James AE, editors. Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974.
p.273-85.

Tek yazarli kitap: Cohn PF. Silent myocardial ischemia and infarction. 3rd ed.
New York: Marcel Dekker; 1993.

Yazar olarak Editor (ler): Norman IJ, Redfern SJ, editors. Mental health care
for elderly people. New York: Churchill Livingstone; 1996.

Toplantida sunulan makale: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC, De-
goulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of
the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992. P. 1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K. Payment for durable medi-
cal equipment billed during skilled nursing facility stays. Final report. Dallas
(TX) Dept. of Health and Human Services (US). Office of Evaluation and Ins-
pections: 1994 Oct. Report No: HHSIGOE 169200860.

Tez: Kaplan Sl. Post-hospital home health care: the elderly access and utili-
zation (dissertation). St. Louis (MO): Washington Univ. 1995.

Elektronik formatta makale

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis
(serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available
from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm.

1.6 Sekiller, Tablolar ve Resimler: Sekil ve resimler, hasta, doctor ve kurum
isimleri géziikmeyecek sekilde hazirlanmalidir. Metinden ayri olarak, metin
icinde gegis sirasina gére numaralandirilarak verilir. Baslik ve altyazilar ayn
bir sayfada sunulur. Grafiklerde yeteri kalinlikta ¢izgi kullanilir. Béylece ge-
rekli kiigtltmelerde kayiplar en aza iner. Geniglikler en fazla 9 ya da 18 cm.
olmalidir. Cizimlerin profesyonellerce yapilmasi faydali olacaktir. Gri renkler
kullanilmamalidir. Kullanilan kisaltmalar alt kisimda alfabetik sira ile mutlaka
aciklanmalidir. Tablo ve Sekil bagliklarinda ve tablonun yazi icinde anilmasin-
da Roma rakamlari kullanilmamalidir. Metin, Tablo ve $ekillerde kullanilan
ondalik sayilar Turkge metinlerde virglil Ingilizce metinlerde ise nokta ile
ayrimalidir. Ozellikle tablolar metni aciklayici ve kolay anlagilir hale getirmek
amaci ile hazirlanmali ve metnin tekrari olmamalidir.

Video Gériintiiler
Olgu Sunumlari ve Ozgiin Gériintiiler'de yer alan resimlere ek olarak video/
hareketli gérintiler ve ekstra imaj/statik gérintiler asagidaki teknik 6zellik-
lerde génderildigi takdirde web sayfamizda yayinlanacaktir.

1. Imaj/statik gorinti formatinda sunumlar: JPG, GIF, TIFF, BMP

2. Video/hareketli gérinti formatinda sunumlar: MPEG, VMF.

3. Dosya boyutu maksimum 2 MB olmalidir.

4. Resimlerde ve 6zellikle video gériintilerinde doktor, kurum, sehir ve

hasta tanimlamalari timd ile silinerek génderilmelidir.

Makalenizde yer alan tablolar, sekiller ve resimler icin orijinal olduklar ayrica
bildirilmelidir. Orijinali disinda ve bagka kaynaktan alindiklarinda mutlaka
alinan kaynaga atifta bulunmali ve alinan kaynagin “hardcopy” veya elekt-
ronik formatta versiyonlari Telif Hakki sahibinden (yayinevi, dergi veya yazar)
alinan izinler ile birlikte Basg Editér ofisine sunulmalidir. Kaynaklar, sekiller ve
tablolar ile ilgili kurallar tim makale tirleri icin gegerlidir.

Ozel Bsliimler

2. Derlemeler: Editor ofisinin karariyla davetli yazarlar tarafindan hazirlana-
bilir. Bir bilgi ya da konunun klinikte kullanilmast i¢in son vardigr dlzeyi an-
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latan, tartisan, degerlendiren ve ileride yapilacak galismalara yon belirleyen
duzeyde olmalidir. Yazarinin konusunda otér olmasi ve atifta bulunulmus
yazilarinin olmasi gerekir.

Béliimstiz 6zet: Aragtirma makalelerindeki kelime sayilar burada da geger-
lidir, sadece bolimli olmayacakti. NLM MESH terimleri (http://www.nlm.
nih.gov./mesh/MBrowser.html adresinde bulunabilir) ile uyumlu en az 3, en
fazla 6 tane anahtar kelime b&limli 6zetin altinda verilmelidir. Kelime sayisi
5000, kaynak sayisi 50 ile sinirlidir.

3. Editéryel Yorum: Dergide ¢ikan bir aragtirmanin o konunun otéri veya
iyi degerlendirme yapan hakem tarafindan kisaca degerlendiriimesi amaci
glider. Sonunda; klinik anlam ve kisa 6zet bulunur.

4. Olgu Sunumlari: Otérlerce de ¢ok nadir gérilen, tanida ve tedavide glic-
Itk gosteren ya da uygulamada genellikle gézden kactigi anlagilan, yeni bir
yontem Oneren, textbook'larda olmayan bilgileri iceren ¢ok ilgi gekici ve
dgretici sunular yayinlanabilir. Bu 6zelliklere sahip olgular sinirli sayida ba-
silmaktadir. Video gériintlisti olanlarin basilma sansi yiiksektir. Kaynak sayisi
10, igerik ise 700 kelime ile sinirhidir. Ozeti bulunmamakla birlikte ingilizce
baslik icerir. Olgu sunumu formati, Girig, Olgu Sunumu, Tartisma, Sonug
bagliklarindan olugmaktadir.

5. Bilimsel Mektup: Yeni bilimsel bulug ve verileri duyurmayr amaglayan,
klinik agidan 6nemli ancak 6n bildiri niteliginde olan yazilar bilimsel mektup
olarak yayina kabul edilir. Bilimsel mektuplar igerik olarak alt basliksiz olup
toplam 900 kelimeyi asmamalidirlar. Kaynak sayisi 10, tablo ve resim sayisi
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Surgical Management of Inferior Vena Cava Tumor
Thrombus in Patients with Renal Cell Carcinoma

Bobrek Hiicreli Karsinom Hastalarinda Inferior Vena Kava Timor Trombusiinin Cerrahi Tedavisi

Nihan Kayalar', Berk Ozkaynak', Funda Giimiis? Huseyin Kuplay', Baris Nuhoglu?, Vedat Erentugd’

'Clinic of Cardiovascular Surgery, Bagcilar Training and Research Hospital, istanbul, Turkey

2Clinic of Anaesthesiology and Reanimation, Bagcilar Training and Research Hospital, istanbul, Turkey
3Department of Urology, Faculty of Medicine, Erzincan University, Erzincan, Turkey

‘Department of Cardiovascular Surgery, Faculty of Medicine, Erzincan University, Erzincan, Turkey

ABSTRACT

Renal cell carcinoma (RCC) is associated with a biological propensity for vascular invasion with extension of the tumor to the renal vein or inferior
vena cava and total resection of the renal tumor and IVC tumor thrombus is considered the optimal therapy when no distant metastases are present.
The surgical approach to a specific patient with RCC and IVC tumor thrombus should be selected according to the level of the tumor thrombus and
the characteristics of the primary renal tumor such as size, location, regional lymphadenopathy and aberrant vascular anatomy. The surgical manage-
ment of RCC and IVC tumour thrombus requires the commitment of a multidisciplinary surgical team particularly for a higher (level lll and V) tumor
thrombus. Preoperative imaging is very important for the surgical planning and management. An extended chevron incision with or without a ster-
notomy provides excellent surgical exposure. Level 0, level | and most level Il tumors can be removed using straightforward occluding maneuvers,
while maintaining control of the caval thrombus and the contralateral renal vein. Vascular bypass can frequently be required for the safe and complete
resection of level Il tumor thrombus. The resection of level IV tumors is generally performed with the use of cardiopulmonary bypass and circulatory
arrest. In this review, these surgical aspects and treatment of IVC tumor extension in patients with RCC will be summarized, hoping to provide a clear
and comprehensive guideline for both urology and cardiovascular specialists. (JAREM 2013; 3: 47-52)

Key Words: Renal cell carcinoma, inferior vena cava, tumor thrombus

OZET

Bobrek hicreli karsinom (BHK), renal ven ve inferior vena kavaya (IVK) uzanarak vaskuler invazyon yapma egilimi olan bir timérdir. Bébrek timérinin
ve IVK timor trombisiinin total rezeksiyonu uzak metastaz yok ise optimal tedavi olarak kabul edilmektedir. Cerrahi tedavinin hastaya tam iyilesme
saglamasinin mimkiin olmadigi durumlarda dahi, timér trombusinin rezeke edilmesi semptomatik hastalarda yasam kalitesini iyilestirebilir. BHK ve
IVK timér trombisi olan hastalara cerrahi yaklagim timor trombUsiinln seviyesine ve primer bdbrek timaériniin boyut, konum, bélgesel lenfade-
nopati ve anormal vaskiler anatomi varligi gibi 6zelliklerine baglidir. Bu hastalarin cerrahi tedavisi, 6zellikle ylksek seviyede (Seviye Ill ve IV) timor
trombusi varliginda multidisipliner bir cerrahi takim calismasini gerektirir. Operasyon éncesi gériintiileme cerrahi planlama ve tedavinin se¢imi igin
cok dnemlidir. MRI gérintileme timér trombusiniin uzanimini, IVK okliizyonunun derecesini, vaskiler anomalilerin varligini ve infrarenal seviyede
yumusak trombis olup olmadigini géstermede en duyarli teknik olarak kullaniimaktadir. Cerrahi yaklagim icin uzatilmig Chevron insizyonu ve geregdin-
de sternotomi kullaniimakta ve iyi bir cerrahi alan gériinimii saglanmaktadir. Seviye 0, | ve Il timérlerin rezeksiyonu, kaval trombistin ve kontralateral
bdbrek veninin kontroll saglandiktan sonra okliizyon manevralar kullanilarak rahatlikla yapilabilmektedir. Seviye Il timérler, karacigerin arkasindaki
lokalizasyonlar nedeniyle cerrahi olarak yaklagimi en zor olan timérlerdir. Seviye Il timér trombusinin rezeksiyonunun givenli ve tam olarak yapila-
bilmesi icin siklikla vaskiler bypass metodlarinin kullaniimasi gereklidir. IVK oklizyonu sonrasi kalbe vendz dénislin azalmasiyla birlikte hipotansiyon
gelisen veya kollateral venlerden ¢ok miktarda kanama gozlenen hastalarda bu teknikler kullanilir. Vaskiler bypass icin klasik olarak kardiyopulmoner
bypass ve derin sirkilatuar arest kullaniimakta iken, glinimizde daha ¢ok santrifujal bir pompa kullanilarak vend-vendz bypass (IVK ve sag atriyum
kanulasyonu ile) uygulanmaktadir. Minimal invaziv ve perkutan bypass teknikleri de bildirilmistir. Seviye IV timé&rlerinin rezeksiyonu iin genellikle kardi-
yopulmoner bypass ve total sirkulatuar arrest kullanilmasi gereklidir. Ancak, sadece intraabdominal yaklagimla seviye IV timér trombus rezeksiyonu da
tarif edilmistir. Trombus seviyesi ne olursa olsun, IVK duvarinin invazyonundan siiphe ediliyorsa, vena kavanin parsiyel veya total rezeksiyonu gereklidir.
Rezeksiyon yapilmamasi veya kiiclk bir alanda yapilmasi durumunda primer venorafi ile IVK onarilabilir ve aciklik orani vena kava capin genis olmasi
nedeniyle yiksektir. IVK'nin %50'sinden fazlasi rezeke edildiyse IVK rekonstriksiyonu gereklidir. IVK rekonstriksiyonu otolog perikard ve sigir perikardi
gibi biyolojik materyaller kullanilarak yapilabilecegi gibi politetrafloroetilen yama veya tlip greft ile de yapilabilir. Alternatif olarak, total olarak okliide
olmus bir IVK, yeterli kollateral varliginda primer olarak glivenli bir sekilde baglanabilir. Bu derlemede bdbrek hiicreli timor ve IVK timér tromblsi
olan hastalara cerrahi yaklasim ve teknikler &zetlenecektir. Bu derlemenin Uroloji ve Kalp Damar Cerrahisi uzmanlari icin acik ve ayrintili bir rehber
olusturacadi inancindayiz. (JAREM 2013; 3: 47-52)

Anahtar Sozciikler: Bobrek hiicreli karsinom, inferior vena kava, timor trombUst

INTRODUCTION of cases (1, 2), and into the right atrium in about 1% of cases

Renal cell carcinoma (RCC) is associated with a biological pro- (2). Total resection of the renal tumor and IVC tumor thrombus

pensity for vascular invasion with extension of the tumor to the is considered the optimal therapy when no distant metastases
renal vein or inferior vena cava (IVC) in approximately 5% to 10%  are present (1, 3). Even if the surgery does not cure the patient,
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removal of the tumor thrombus may provide a better quality of
life in symptomatic patients (i.e. intractable edema, cardiac dys-
function, abdominal pain, hematuria).

The surgical approach to a specific patient with RCC and IVC
tumor thrombus should be selected according to the level of
the tumour thrombus and the characteristics of the primary re-
nal tumor such as size, location, regional lymphadenopathy and
aberrant vascular anatomy. It is of utmost importance to deter-
mine whether the tumor thrombus is infrahepatic, intrahepatic,
or suprahepatic, since this will ultimately determine which surgi-
cal approach, technique of IVC control, and necessity of vascular
bypass may be needed. Therefore, it is imperative that accurate
preoperative imaging be obtained. The presence of an IVC tu-
mor thrombus, with its associated risks of venous congestion and
distal embolism, adds immediacy to the management of such
patients. In addition, IVC occlusion results in development of
collaterals and parasitic vasculature which increase the techni-
cal difficulty of nephrectomy. All these factors necessitate good
preoperative planning and cooperation of the urology and car-

diovascular teams throughout the management process of these
patients. In this review, we will focus on the surgical approach and
treatment of IVC tumor extension in patients with RCC, hoping
to provide a clear and comprehensive guideline for both urology
and cardiovascular specialists.

Staging

As shown in Table 1 pertaining to the 2010 American Joint Com-
mittee on Cancer (AJCC) clinical staging system for RCC, the
tumor is staged as “T3"” when it has grown into major veins or
perinephric tissue (4). A tumour extending into the renal vein or
its segmental branches is staged as T3a. A tumour extending into
the IVC below the level of the diaphragm is staged as T3b. A su-
pradiaphragmatic tumour or tumour with vena cava wall invasion
is staged as T3c. Besides TNM staging, several different staging
strategies have been proposed for patients with RCC and venous
tumor thrombus (5-9). A tumour thrombus found in the renal vein
extending < 2 cm within the IVC is staged as a level | thrombus
in the Neves and Novick systems (5, 6). Infrahepatic thrombus

Table 1. 2010 AJCC TNM clinical staging system for renal cell carcinoma

Tumor status

e TX: The primary tumor cannot be evaluated.

e TO: There is no evidence of a primary tumor in the kidney(s).

e T1: The tumor is found only in the kidney and is 7 centimeters (cm) or smaller in size at its largest region. There has been
much discussion among doctors whether this classification should only include a tumor 5 cm and under.

e T1a: The tumor is found only in the kidney and is 4 cm or smaller in size at its largest region.

e T1b: The tumor is found only in the kidney and is between 4 cm and 7 cm at its largest region.

® T2: The tumor is found only in the kidney and is larger than 7 cm in size at its largest region.

e T2a: The tumor is only in the kidney and is more than 7 cm but 10 cm or less at its largest region.

e T2b: The tumor is only in the kidney and is more than 10 cm at its largest region.

e T3: The tumor has grown into major veins or perinephric tissue (connective, fatty tissue around the kidneys). It has not grown
into the adrenal gland (gland on top of each kidney that produces hormones and adrenaline to help control heart rate, blood
pressure, and other body functions) on the same side of the body as the tumor, and it has not spread beyond Gerota’s fascia

(an envelope of tissue that surrounds the kidney).

e T3a: The tumor has spread to the large vein leading out of the kidney, called the renal vein, or the muscles of the vein, or
it has spread to the fat surrounding the kidney and/or the fat inside the kidney. The tumor has not grown beyond Gerota's

fascia.

e  T3b: The tumor has grown into the large vein leading out of the heart, called the vena cava, below the muscle known as the

diaphragm under the lungs that helps breathing.

e T3c: The tumor has spread to the vena cava above the diaphragm or the walls of the vena cava.

e T4: The tumor has spread to areas beyond Gerota’s fascia and extends into the adrenal gland on the same side of the body

as the tumor.

Nodal status. The ‘N’ in the TNM staging system stands for lymph nodes. Lymph nodes near the kidneys are called regional
lymph nodes. Lymph nodes in other parts of the body are called distant lymph nodes.

e NX: The regional lymph nodes cannot be evaluated.

e NO: The cancer has not spread to the regional lymph nodes.

e N1: The cancer has spread to regional lymph nodes.

Distant metastasis. The ‘M’ in the TNM system indicates whether the cancer has spread to other parts of the body. Common
areas where kidney cancer may spread include the bones, liver, lungs, brain, and distant lymph nodes.

e  MO: The disease has not metastasized.

e M1: The cancer has spread to other parts of the body beyond the kidney area.



Table 2. Classification of patients with renal cell carcinoma
according to tumor thrombus level

Tumor thrombus Definition
level

0 Thrombus limited to the renal vein;
detected clinically or during assessment
of the pathological specimen

| Thrombus extending into IVC, <2 cm above
renal vein

I Thrombus extending >2 cm above the renal
vein but below the hepatic veins

I Thrombus at the level or above the hepatic
veins, but below the diaphragm

Y, Thrombus extending above the diaphragm

IVC: inferior vena cava

is staged as a level Il thrombus. An intrahepatic IVC thrombus
below the diaphragm is staged as level Il and an IVC tumour
thrombus extending above the diaphragm is staged as level IV
(5, 6). The Hinman staging system includes three respective levels
of IVC tumour thrombus. Infrahepatic thrombus is staged as level
l. Thrombus above the hepatic veins but below the diaphragm
is staged as level Il. Thrombus at or above the level of the dia-
phragm is staged as Il (7). The classification scheme proposed
by Montie et al. (8) listed in Table 2, is also specific for the level of
IVC tumor thrombus and, as the level of involvement of the vena
cava has implications for the surgical approach, it can be used for
clinical staging.

Preoperative Assessment and Imaging

Most patients with an IVC tumor thrombus are symptomatic
at the time of presentation (9). Local tumor growth may cause
symptoms such as flank pain or hematuria and other symptoms
such as fatigue, weight loss, or a paraneoplastic syndrome can
be constitutional in nature. The thrombus-related occlusion of
the IVC may result in lower extremity edema, new onset varico-
cele or, in the case of thrombus dislodgement, pulmonary em-
bolus. On the other hand, symptoms directly attributable to the
tumor thrombus may be absent even in the presence of total
IVC occlusion, because venous collateralization occurs through
the azygos and lumbar systems. Hence, the presence of an IVC
thrombus is often first detected by radiologic imaging which is
a crucial step in the management of RCC with IVC thrombus by
evaluating the proximal extent, volume of the tumour throm-
bus, and potential of caval wall invasion, thus providing the in-
formation necessary to determine the best surgical approach
for a given patient.

IVC extension of a tumor thrombus can be successfully identi-
fied by transabdominal and transesophageal sonography, CT,
MR imaging, and inferior vena cavography. Historically, vena ca-
vography was used for the detection and evaluation of a tumour
thrombus within the IVC (10). However, a venacavagram cannot
sufficiently delineate the cephalad extent of the thrombus, par-
ticularly in patients with vena cava occlusion and identification of
the relation of the thrombus to the hepatic vein is sometimes not
clear on venacavography (11). Moreover, this procedure is limited
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by its invasive nature and risks of complications imposed upon
patients (12). Well-performed cross-sectional imaging studies are
paramount to the appropriate assessment of these patients. In
addition to imaging the primary renal tumor, they facilitate the
detection of any lymphadenopathy and/or intra-abdominal me-
tastasis. Although CT is usually the initial imaging modality that
leads to the diagnosis of these tumors, MRI has been established
to determine the extent of tumor thrombus, degree of IVC occlu-
sion, and presence of venous anomalies and/or bland thrombus
in the infrarenal IVC (11, 13). The sensitivity of MR imaging (90%)
for detecting an IVC thrombus that resulted from renal cell car-
cinoma was greater than that of either CT (79%) or conventional
sonography (68%) (14). In addition, if a repeat imaging study is
required, exposure of the patient to iodinated contrast is mini-
mized by using MRI. However, with the advent of the multidetec-
tor CT (MDCT), CT may soon replace MRI as the imaging method
of choice. Recent studies have shown that MDCT has a sensitiv-
ity of 93% and a specificity of 80% in delineating the extent of
the tumor thrombus (10, 15) and the study by Nazim et al. (16)
concluded that MDCT has 97% specificity for detecting tumour
thrombus in the renal vein and IVC.

The progression rate for IVC tumor thrombi has been reported to
be rapid, exceeding the reported rates for primary renal tumors
(17); therefore, up-to-date imaging studies must be obtained be-
fore proceeding with surgical resection. It is recommended that
the longest interval from CT and/or MRl imaging of the renal tumor
and IVC thrombus up to the day of surgery should be no longer
than 30 days (12). Preoperative ultrasonography can be performed
to quickly assess a caval thrombus. If a tumor thrombus is shown
to extend into the right atrium, or if pulmonary emboli are sus-
pected, further preoperative assessments, including transesopha-
geal echocardiography (TEE) or CT angiography of the pulmonary
vasculature, might be considered. The staging work-up is com-
pleted with chest imaging and blood tests, unless the test results
or symptoms dictate further imaging. TEE is also routinely used
intraoperatively by some surgeons to monitor the cephalad extent
and location of the thrombus, as well as the adequacy of retrac-
tion and resection within the IVC (18). If the surgery warrants the
use of cardiopulmonary bypass (CPBP) in cases of a higher level
thrombus (Il or IV), a coronary angiography should be performed.

Patients with evidence of bland thrombus on preoperative imag-
ing are given systemic anticoagulation therapy to prevent propa-
gation of the bland thrombus. The use of intravenous heparin
permits close monitoring of anticoagulation parameters, as well
as rapid withdrawal of anticoagulation therapy immediately be-
fore surgery. Some institutions favor angioembolization of the
kidney before surgery, which has been suggested to decrease
intraoperative blood loss, facilitate a direct route to the renal hi-
lum, and result in partial regression of the tumor thrombus (19).
Nevertheless, findings to support the use of this technique are
currently scarce, and many surgeons do not routinely practice
angioembolization before nephrectomy (12, 17). Performing sur-
gery in a cardiovascular operating suite has advantages of ease
of going on to cardiopulmonary bypass if necessary, having a
cardiovascular surgical team ready together with an anesthesics
team familiar with cardiovascular techniques and facilitating in-
traoperative TEE if necessary.
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Surgical Management

The goal of surgery for patients with RCC involving the IVC is
to resect the entire tumor burden. In addition to nephrectomy
with caval thrombectomy, caval resection and/or reconstruction,
resection of retroperitoneal lymph nodes, or metastasectomy
might also be required. The surgery in cases of RCC with IVC
tumor thrombus should be thought of as a procedure on the IVC
rather than an operation on the kidney and the surgical approach
used depends on the level of thrombus and the extent of throm-
bus propagation throughout the IVC, as well as whether caval
clamping is necessary. Approximately two-thirds of the overall
venous return is from the IVC and a third from the superior vena
cava. A third of the IVC return is from its inferior aspect, a third
from the renal veins and the final third from the hepatic venous
outflow. This distribution can be altered when extensive collat-
eralization occurs in the setting of IVC obstruction and develops
along the ascending lumbar veins and azygos system (17). If the
IVC thrombus is of low volume and obstruction is incomplete,
caval clamping can result in profound hypotension and the need
for augmentation of venous return (i.e. veno-venous bypass) will
arise. Therefore, one of the most pivotal surgical considerations
is determining whether the tumor thrombus is infrahepatic, intra-
hepatic, or suprahepatic.

Surgical approach can be through an anterior subcostal or chevron
abdominal incision when the likelihood of the necessity to perform
a bypass is low. Subcostal incisions offer excellent exposure and al-
low the extension of the incision to the contralateral side or ceph-
alad in the midline if a sternotomy is needed. Nevertheless, this
type of approach can result in considerable postoperative pain. If
a cardiopulmonary bypass (CPB) is clearly planned before surgery,
a midline abdominal incision with extension to sternotomy is more
favorable. A thoracoabdominal incision may provide better expo-
sure for large tumours of the upper renal pole. However, thoracic
complications such as risk of pneumothorax, phrenic nerve injury,
severe postoperative pain, increased risk of atelectasis and pneu-
monia, and necessity for a postoperative chest tube may be asso-
ciated with this approach. A minimal access technique, involving
cannulation of the right subclavian artery and of the right atrium
through a small right parasternal incision, has been described as
an alternative to the median sternotomy for establishing cardio-
pulmonary bypass with hypothermic circulatory arrest (20). This
method was reported to be associated with decreased operative
times, duration of hospital stays, and requirements for mechani-
cal ventilation and transfusion (20). A percutaneous veno-venous
bypass technique via femoral and jugular veins and femoral artery
has been described for patients with an IVC tumor thrombus ex-
tending above the hepatic veins but not into the right atrium with
similar advantages (21). Although laparoscopic approaches to rad-
ical nephrectomy in patients with venal caval tumor thrombus have
been described (22), these methods are currently only applied in
selected cases with low-level thrombi.

After the exposure of the kidney and anterior surface of the great
vessels, surgeons generally prefer ligating the renal artery first (2,
12, 17). This has the advantage of reducing bleeding from venous
collaterals and can actually cause the tumor thrombus to retract.
Thrombectomy of the vena-caval tumor and nephrectomy follow
this step.

Level 0, Level | and Level Il thrombus

Level 0 or | tumors can be treated in a similar fashion, since level
1 thrombi minimally extend into the IVC, and can frequently be
manipulated into the renal vein. Level O or 1 tumors can usually
be encompassed within an appropriately shaped vascular side-
clamp without occluding IVC flow. The ostium of the renal vein
is circumscribed, thus facilitating removal of the tumor thrombus
together with removal of the kidney and the renal vein. The caval
defect is then oversewn using a continuous 4-0 or, sometimes if
the wall is thin, a 5/0 polypropylene suture. Thus, level 0, level 1
and most level Il tumors can be removed using straightforward
occluding maneuvers, while maintaining control of the caval
thrombus and the contralateral renal vein.

Level Il tumors often necessitate more extensive mobilization
of the IVC. Ligation and division of the lumbar veins in order to
gain control of the IVC segments proximal and distal to the tu-
mor thrombus may be necessary. This is also important to pre-
vent significant blood loss. In most cases, vascular bypass is not
necessary during surgery for level Il tumors. Once adequate ex-
posure has been obtained, the IVC is occluded by placing vascu-
lar and vein clamps or tourniquets, in the order from suprarenal
IVC above the thrombus, contralateral renal vein and the infra-
renal IVC to prevent embolization. It may be necessary to ligate
and divide the accessory hepatic veins from the caudate lobe
of the liver to the IVC to facilitate cephalad exposure of the IVC
and clamp placement. At this stage, it is important to monitor
hemodynamic parameters closely and have rapid resuscitative
measures, including blood products, ready. A test clamping of
IVC for a brief period of time before conducting the cavotomy
and thrombectomy may be helpful to assess whether additional
resuscitative and/or transfusion measures will be necessary. Af-
terwards, the IVC is opened from the renal ostium cephalad over
the tumor. The thrombus is gently dissected away from the wall
of the IVC, and the ostium of the renal vein is circumscribed and
removed with the kidney as for level | tumors. Caval resection
or biopsy may be indicated to ensure negative surgical margins.
The cavotomy is oversewn using a continuous 4-0 or 5/0 polypro-
pylene suture.

Level Ill and Level IV thrombus

Level lll tumors are difficult to identify accurately because of their
retrohepatic nature and the proximity of the confluence of the
hepatic veins to the right atrium. They are also difficult to access
due to the difficulty of IVC exposure at this level (17). In many
cases of level lll tumor, resection can be performed entirely intra-
abdominally, as described for level Il tumors (17, 23). It might be
necessary to use liver transplant techniques, such as mobilization
of the right lobe of the liver by dividing the coronary and trian-
gular ligaments, in order to expose the retrohepatic and supra-
hepatic IVC and to permit clamping above the cephalad extent
of the thrombus (17). The short hepatic veins draining the right
and caudate lobe are suture ligated on the IVC side. This method
allows milking of the tumor thrombus below the hepatic venous
confluence, permitting clamping of the IVC below the entry of
the hepatic veins and thereby avoiding liver congestion (24). If
this technique is not possible, the Pringle maneuver is commonly
used to control hepatic inflow by manual compression or vascu-
lar clamp occlusion. It should be kept in mind that, if suprarenal



IVC vascular control above the proximal extent of the tumour
thrombus cannot be gained with retrohepatic IVC mobilisation,
then a midline sternotomy will be required to control the supra-
diaphragmatic IVC.

Vascular bypass can frequently be required for the safe and com-
plete resection of level Ill tumors. Vascular bypass is particularly
indicated in cases where the patient is thought not to be able
to tolerate cross-clamping and the subsequent decrease in ve-
nous return without significant hypotension, and in cases where
cross-clamping is noted to result in extensive haemorrhage from
venous collaterals. There are several options for vascular bypass,
once the need is established. Traditionally, vascular bypass for
tumor thrombus cases has consisted of cardiopulmonary by-
pass with hypothermic (18°C) circulatory arrest (2, 12, 17). This
technique provides a relatively bloodless field for cavotomy and
thrombectomy, but the cooling and rewarming process, plus the
need for anticoagulation, increases operative times, anesthesia
times, and the risk of postoperative coagulopathy. Veno-venous
vascular bypass can be used for most cases of level Ill tumor
thrombus, as well as for the few level Il thrombi that require by-
pass for resection (2, 17). This technique has the advantage of
avoiding hypotension during vena-cava occlusion and thus al-
lows performance of an unhurried inspection and repair of the
IVC. Veno-venous bypass is commenced by placing a venous
cannula of appropriate size (mostly 20 F) through a purse-string
suture in the IVC, well below the caudal extent of the thrombus.
An 8-14 F venous cannula is then introduced into the right atrium
or right brachial vein to provide venous return. Both cannulae are
connected to a centrifugal pump via a modified heparin-bonded
Gott aneurysm shunt, and the bypass is initiated.

The resection of level IV tumors is generally performed with the
use of cardiopulmonary bypass and circulatory arrest. It may be
possible to use veno-venous bypass for level IV tumors, par-
ticularly when the TEE demonstrates a freefloating thrombus
that can easily be maneuvered below the diaphragm (17). Al-
ternatively, a completely intra-abdominal approach has been
described for level IV tumors by completely mobilizing liver
with division of the right and left triangular ligaments as well as
the right inferior and superior coronary ligaments (25). With this
technique, the central diaphragm tendon is dissected until the
supradiaphragmatic intrapericardial IVC can be visualized and
caval thrombectomy is performed clamping the right atrium
without entering the chest.

Regardless of thrombus level, suspected invasion of the IVC wall
necessitates partial or total resection of the IVC to achieve com-
plete removal of tumor. Primary venorrhaphy (without resection)
of the IVC has been shown to have a high patency rate (> 90%)
due to its large venous wall diameter (26). In general, IVC recon-
struction with grafting is indicated if > 50% of the caval wall must
be resected and it can be done by using a biological graft such
as autologous pericardium if sternotomy has been performed, or
a xenograft such as bovine pericardium, a synthetic patch such as
polytetrafluoroethylene or a tube graft. There is currently a lack
of data about the patency and efficacy of the different types of
IVC resection and reconstruction techniques and materials. Alter-
natively, a totally occluded IVC can be safely ligated, particularly
if collateral venous circulation is suspected based on the chronic-

Kayalar et al.
IVC Thrombus in Renal Cell Carcinoma. JAREM 2013; 3: 47-52

ity of the venous occlusion after a review of the patient’s history,
preoperative imaging, and/or intraoperative findings.

CONCLUSION

The mortality and morbidity associated with treatment of RCC
and venous tumor thrombus have decreased in parallel with the
improvements in preoperative assessment, intraoperative moni-
toring, and surgical techniques. Radical nephrectomy and tumor
thrombectomy should be considered for oncologic and pallia-
tive purposes. The surgical management of RCC and IVC tumour
thrombus requires the commitment of a multidisciplinary surgical
team particularly for a higher (level Il and V) tumour thrombus.
Preoperative imaging is very important for the surgical planning
and management. The surgical approach should be individual-
ized for each patient and depends on the level of the thrombus
and the extent of thrombus propagation throughout the IVC.
An extended chevron incision with or without a sternotomy pro-
vides excellent surgical exposure. Level 0, level | and most level
Il tumors can be removed using straightforward occluding ma-
neuvers, while maintaining control of the caval thrombus and
the contralateral renal vein. Vascular bypass can frequently be
required for the safe and complete resection of level Il tumors
and is indicated in cases where the patient is thought not able to
tolerate cross-clamping and the subsequent decrease in venous
return without significant hypotension, and in cases where cross-
clamping is noted to result in extensive haemorrhage from venous
collaterals. The resection of level IV tumors is generally performed
with the use of cardiopulmonary bypass and circulatory arrest.
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ABSTRACT

Acute kidney injury (AKl) is characterized by a sudden deterioration in kidney function that results in the accumulation of nitrogenous waste products
(e.g., urea) and alters the regulation of extracellular fluid volume, electrolytes, and acid-base homeostasis. Although the criteria for neonatal acute
kidney injury have varied, a frequently used definition is a serum creatinine level of more than 1.5 mg/dL.The causes of neonatal acute kidney injury are
multiple and can be divided into prerenal, renal, and postrenal categories. Prerenal azotemia is the most common type of acute kidney injury in the
neonate and may account for up to 85% of all cases. There are currently no specific medical therapies to treat AKI. The basic approach in management
of AKI should be planned according to the underlying etiology. To maximize the chance for survival, the clinician must support the cardiorespiratory
system, maintain maximal nutrition, balance homeostasis, and manage the consequences of AKI. The prognosis for neonates with acute kidney injury
is variable, and largely related to the infant’s underlying medical condition, with mortality rates ranging from 14% to 73%. (JAREM 2013; 3: 53-9)
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OZET

Akut bébrek hasari; bobrek fonksiyonlarinda ani bozulma ile karakterizedir. Sonug olarak nitrojen yikim Griinlerinin birikimi, ekstraselliler sivi hacmi,
elektrolit ve asid-baz dengesinin regiilasyonunda degisiklikler olur. Neonatal akut bobrek hasari kriterleri degismekle beraber, siklikla serum kreatinin
duizeyinin 1,5 mg/dLyi gegmesi tanim olarak kabul edilebilir. Neonatal akut bébrek hasarinin birgok nedeni vardir ve prerenal, renal ve postrenal olarak
kategorilere ayrilabilir. Prerenal azotemi yenidogan déneminde en sik gorllen kategoridir ve tim vakalarin yaklagik %85'i bu gruptandir. Akut bdbrek
hasarinin halen giniimuzde spesifik bir medikal tedavisi yoktur. Hastayi ydnetirken temel yaklagim altta yatan etiyolojiye gére planlanmalidir. Hastanin
yasama sansini yikseltmek adina klinisyen, bebegdin kardiyopulmoner sistemini desteklemeli, maksimal beslenmeyi saglamali, homeostazi dengele-
meli ve akut bobrek hasarinin sonuclarini ydnetebilmelidir. Akut bébrek hasari ile bagvuran yenidoganlarda prognoz degiskendir ve cogunlukla bebe-
Jin altta yatan medikal durumuyla iliskilidir. Mortalite oranlar %14 ile %73 arasinda degismektedir. (JAREM 2013; 3: 53-9)

Anahtar Sézciikler: Yenidogan, akut, bobrek hasari
DEFINITION Despite these working classification systems, the diagnosis of AKI
is problematic, because current diagnosis relies on two functional
abnormalities: functional changes in SCr [marker of Glomerular
Filtration Rate (GFR)] and oliguria. Studies report more than 50%
of AKI cases to be nonoliguric, which highlights the insensitivity
of oliguria in predicting AKl in neonates.

Acute kidney injury (AKI) is characterized by a sudden deteriora-
tion in kidney function that results in the accumulation of nitro-
genous waste products (e.g., urea) and alters the regulation of
extracellular fluid volume, electrolytes, and acid-base homeosta-
sis. Although the criteria for neonatal acute kidney injury have

varied, a frequently used definition is a serum creatinine level of
more than 1.5 mg/dL (1). Oliguric acute kidney injury is character-
ized by a urine flow rate of less than 1 mL/kg per hour, whereas in
nonoliguric acute kidney injury the urine flow rate is maintained
above this level.

In the adult and pediatric populations, classification definitions
of AKl are based on SCr (Serum Creatinine) and urine output.
The two most common classification systems for severity of AKI
are the Risk, Injury, Failure, Loss, and End-Stage Renal Disease
(RIFLE) (Table 1) (2) and the Acute Kidney Injury Network (AKIN)
(Table 2) (3) classifications. In children, Akcan-Arikan et al. (4)
suggested a modified pediatric RIFLE (pRIFLE) classification
with a lower cutoff of SCr to achieve the failure (F) category,
thereby reflecting the fact that children have a lower baseline
SCr. Similar classification definitions of AKl are greatly needed to
better describe the incidence and outcomes of AKI in different
populations of critically ill neonates.
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Both of these measures are late consequences of injury and not
markers of the injury itself. The ideal marker to detect AKl should
be upregulated shortly after an injury and be independent of
the GFR (1). Current studies of urinary and serum biomarkers
of AKI promise to improve our ability to diagnose AKI early in
its disease process. For example, urine and serum neutrophil
gelatinase-associated lipocalin, urine interleukin-18, kidney injury
marker 1, and others have been shown to predict which neonates
undergoing cardiopulmonary bypass will develop a rise in SCr
level greater than 0.5 mg/dL (5, 6). Creating AKI definitions using
early injury biomarkers, which can ultimately predict morbidity
and mortality, is of paramount importance.

RISK FACTORS AND ETIOLOGY

Risk factors for development of neonatal acute kidney injury in-
clude very low birth weight (less than 1500 g), low 5-minute AP-
GAR score, maternal drug administration (nonsteroidal anti-in-
flammatory drugs and antibiotics), intubation at birth, respiratory
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Table 1. Pediatric-modified RIFLE (p RIFLE) criteria

Estimated CCI

Urine Output

< 0.5 ml/kg/h for 8 h

< 0.5 ml/kg/h for 16 h

< 0.3 mL/kg/h for 24 h or anuric for 12 h

Risk eCCl decrease by 25%

Injury eCCl decrease by 50%

Failure eCCl decrease by %75 or eCCl < 35 mL/min/1.73 m?
Loss Persistent failure > 4 weeks

End stage End-stage renal disease (persistent failure > 3 months)

eCCl: estimated creatinine clearance, p RIFLE: pediatric risk, injury, failure, loss and end-stage renal disease

Table 2. Acute Kidney Injury Network (AKIN) classification/staging system

Stage Serum creatinine criteria

1 Increase in serum creatinine of more than or equal to 0.3 mg/dL or

Urine output criteria

Less than 0.5 mL/kg per hour for more than

increase to more than or equal to 150% to 200% (1.5 to 2-fold) from baseline 6 hours

2 Increase in serum creatinine to more than 200% to 300% (>2 to 3-fold)

from baseline

3 Increase in serum creatinine to more than 300% (>3-fold) from baseline
(or serum creatinine of more than or equal to 4.0 mg/dL with an acute

inrease of at least 0.5 mg/dL

distress syndrome, patent ductus arteriosus, phototherapy, and
neonatal medication administration (nonsteroidal anti-inflamma-
tory drugs, antibiotics, diuretics, etc.) (7).

The causes of neonatal acute kidney injury are multiple and can
be divided into prerenal, renal, and postrenal categories (Table 3).

PRERENAL AZOTEMIA

Prerenal azotemia is the most common type of acute kidney in-
jury in the neonate and may account for up to 85% of all cases.
Prerenal azotemia is characterized by inadequate renal perfu-
sion, which, if promptly treated, is followed by improvements in
renal function and urine output.

INTRINSIC (RENAL) ACUTE KIDNEY INJURY

ATN (Acute Tubular Necrosis) is the most common cause of in-
trinsic acute kidney injury in neonates. The causes of ATN include
perinatal asphyxia, sepsis, cardiac surgery, a prolonged prerenal
state, and nephrotoxic drug administration. The pathophysiolo-
gy of ATN is complex and appears to involve renal tubular cellu-
lar injury, alterations in adhesion molecules, and changes in renal
hemodynamics.

OBSTRUCTIVE (POSTRENAL) ACUTE KIDNEY INJURY

Obstructive acute kidney injury is caused by bilateral urinary tract
obstruction and can usually be reversed by relief of the obstruction.

EVALUATION

The pregnancy history, findings on prenatal tests, vital signs,
changes in neonatal body weight, physical examination, inter-
ventions, and medications prescribed provide important clues
about the cause of neonatal AKI. The signs of acute kidney injury
may include oliguria, systemic hypertension, cardiac arrhythmia,
evidence of fluid overload or dehydration, decreased activity, sei-
zure, vomiting, and anorexia. Laboratory evidence may include
elevated serum creatinine and blood urea nitrogen, hyperka-

Less than 0.5 mL/kg per hour for more than
12 hours

Less than 0.3 mL/kg per hour for 24 hours or
anuria for 12 hours

lemia, metabolic acidosis, hypocalcemia, hyperphosphatemia,
and a prolonged half-life for medications excreted by the kidney
(e.g., aminoglycosides, vancomycin).

Serum laboratory tests to be monitored in the infant with AKI
include serum sodium, potassium, chloride, bicarbonate, calci-
um, phosphorus, magnesium, urea, creatinine, uric acid, glucose,
blood gases, hemoglobin, and platelets. If urine is available, then
urinalysis, urine culture, and a spot urine sample for sodium, cre-
atinine, and osmolality can help for differential diagnosis.

One of the major goals in the initial evaluation of neonatal AKl is
to determine whether the kidney is hypoperfused. Several labo-
ratory, clinical, and therapeutic interventions can help to delineate
prerenal azotemia from intrinsic AKI (Table 4). These labora-
tory studies have important limitations in premature infants.
Unfortunately, laboratory tests to determine whether elevated
SCr is from prerenal azotemia versus intrinsic AK| are insensi-
tive and nonspecific in premature infants because of underde-
veloped tubular function. Normal fractional sodium excretion in
preterm infants born before 32 weeks’ gestation is usually higher
than 3% (8). In addition, because of the developmentally regu-
lated limitation of their concentrating capacity and the effects
of low protein intake and urea excretion on urine osmolality, the
urine-to-plasma creatinine ratio rather than the urine-to-plasma
osmolality ratio should be used in newborns to evaluate their re-
nal tubular reabsorptive capacity (9).

A second major goal of AKI evaluation is to detect anatomic
causes of AKl, if present. A renal and bladder ultrasound exami-
nation should be performed without delay if an obstructive pro-
cess is suspected and to detect congenital renal abnormalities if
present. If hematuria, hypertension, or both are present, the pos-
sibility of renal vascular disease should also be considered. Dop-
pler ultrasound examination of renal vessels can be performed if
renal vascular thrombosis is suspected.
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A voiding cystourethrogram (VCUG) may need to be performed
to rule out obstructive uropathy and/or vesicoureteral reflux in
some newborns with renal anomalies detected on prenatal ultra-
sound, especially those with antenatal hydronephrosis.

Radionuclide scintigraphy can be used to demonstrate renal
structure and function. Renal function and blood flow can be as-
sessed using isotopes such as DTPA or MAG 3 that are handled

by glomerular filtration. The renal cortex can be evaluated us-
ing isotopes such as technetium-99m-dimercaptosuccinic acid
(DMSA) that bind to renal tubules.

Although these studies are difficult to accomplish in sick
infants, they are essential in newborns with prolonged anuria to
evaluate ischemic renal damage (cortical necrosis) or urinary tract
obstruction with significant hydronephrosis.
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NEWBORN WITH SUSPECTED ACUTE
KIDNEY INJURY (AKI)
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Figure 1. Simple approach for a newborn with suspected AKI

The diagram in Figure 1 shows a simple approach to a newborn
with suspicion for AKI.

MANAGEMENT

Medical Management

There are currently no specific medical therapies to treat AKI. The
basic approach in management of AKI should be planned ac-
cording to underlying etiology.

The approach using fluid boluses for prerenal azotemia also serves
as the initial management of this condition. If obstruction of the
urinary outflow is discovered, then interventions to eliminate the
obstruction should be undertaken followed by plans for surgical
correction. Polyuria with electrolyte losses can occur after relief of
the obstruction; therefore close monitoring of serum electrolytes,
especially bicarbonate, and appropriate replacement of these
losses are necessary. Besides these specific management options,
there are currently no specific medical therapies to treat AKI. To
maximize the chance for survival, the clinician must support the
cardiorespiratory system, maintain maximal nutrition, balance ho-
meostasis, and manage the consequences of AKI. Dialysis can pro-
vide renal suppport to achieve goal-oriented therapies.

Dopamine can increase renal perfusion in the sick preterm and
term infant with prerenal azotemia caused by hypoxemia, aci-

dosis, or indomethacin administration (10-12). Although low
dose dopamine increases renal perfusion, randomized con-
trolled studies in adults with AKI have reached the same con-
clusion (13-16). Compared with a placebo, low-dose dopamine
does not improve survival, shorten hospital stay, or limit dialy-
sis use. These studies have not been performed in children or
neonates.

Diuretics are commonly used for induction of diuresis in critically
ill neonates; however, no studies in neonates, children, or adults
have shown that diuretics are effective in preventing AKl or im-
proving outcomes once AKI occurs (13). If loop diuretics are to
be used in neonates, continuous doses of furosemide may be
superior to larger intermittent doses. The authors conclude that
those with continuous dosing may have less risk for nephrotoxic-
ity or autotoxicity than occurs with large intermittent doses of
this drug (17). The potential toxicity of long-term and aggressive
furosemide therapy-including ototoxicity, interstitial nephritis,
osteopenia, nephrocalcinosis, hypotension, and persistence of
patent ductus arteriosus-should be considered, especially in the
preterm newborn (18).

If systemic hypotension develops despite adequate volume
administration, early initiation of blood pressure support often
establishes appropriate renal perfusion (11, 19). In cases of pres-
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Table 5. Medical Management of Hyperkalemia in the Newborn (22)

Drug Dose Onset of Action Duration of Action
Calcium gluconate (10%) 0.5-1 mL/kg (IV over 10 min) 1-5 min 15-60 min
Sodium bicarbonate (3.75% solution)  1-2 mEg/kg (IV over 10 min) 5-10 min 2-6 h

Insulin 11U/5 g glucose (IV bolus or continuous infusion) 15-30 min 4-6 h
Glucose <14 mg/kg/min (IV bolus or continuous infusion) 15-30 min 4-6 h
Furosemide 1 mg/kg dose or as continuous infusion 5-10 min 2-3h
Sodium polystyrene sulfonate 1 g/kg dose every 6 h as needed (orally/rectally) 1-2h 4-6 h

sor-inotrop-resistant hypotension and shock, a brief course of
low-dose hydrocortisone has been demonstrated to be effective
in restoring systemic perfusion and renal function in preterm neo-
nates (20). Other management goals include maintaining blood
oxygen content, providing blood products for specific indices,
limiting severe acidosis, and maintaining normal serum albumin-
emia (at least 2.0 mg/dL, but preferably 2.5 mg/dL).

Hypertension is common in neonates with AKI. It can be caused
by increased renin release in malformed or damaged kidneys or
may be secondary to increased intravascular volume from a lack
of free water clearance. If hypertension is due to fluid overload,
inducing free water clearance with diuretics or fluid removal with
dialysis will address its cause. Calcium-channel blockers work by
selectively causing vasodilatation of the venous system. Short-
acting calcium-channel blockers are reliable, have a quick onset
of response, and are well tolerated. Long-acting calcium-channel
blockers (e.g., amlodipine) take longer to take effect, but they
provide less lability with longer dosing intervals. B-Blockers (pro-
pranolol or labetolol) are also commonly used to treat hyperten-
sion in neonates. Use of ACE-| (angiotensin converting enzyme
inhibitor) in children with ischemic AK| should be avoided, be-
cause it can produce further renal hypoperfusion and can alter
intrarenal hemodynamics in an already injured kidney.

Managing fluids in the critically ill neonate with AKI can be diffi-
cult. These infants may require large volumes of fluid to maintain
adequate nutrition and hematologic indices and to provide ap-
propriate medications. However, these fluids can be detrimental
in a child with oliguria or anuria, because they can cause con-
gestive heart failure and pulmonary failure. Therefore, once ade-
quate intravascular volume has been restored, the aim should be
to prevent severe fluid overload (by limiting crystalloid infusions)
and maximize nutritional supplements concentration.

Management of electrolyte disorders can usually be achieved
by attention to electrolyte intake during the initial course of AKI
with frequent evaluation and specific therapies. Most cases of
hyponatremia are due to water overload and less commonly
due to low total body sodium content. Attention to fluid status
is critical to determine the cause and proper therapy of hypo-
natremia. In cases of nonsymptomatic hypervolemic hypona-
tremia (serum sodium concentrations usually between 120 and
130 mEg/L), restriction of free water intake is recommended. If
hyponatremia at this level results in clinical signs and symptoms
(e.g., lethargy, seizures) or serum sodium concentration falls to
less than 120 mEqg/L, use of 3% sodium chloride should be con-
sidered.

Severe hyperkalemia is a life-threatening medical emergency. Hy-
perkalemia which is unresponsive to medical management is one
of the most common indications for peritoneal and hemodialy-
sis in the newborn (18, 21). Measures to remove potassium from
the body include oral or rectal sodium polystyrene (Kayexalate),
loop diuretics to enhance potassium excretion (if not anuric), and
dialysis. Several methods to move potassium from the extracel-
lular to the intracellular compartment are available, including al-
buterol inhalation, sodium bicarbonate, and insulin plus glucose.
Adequate ionized calcium levels for cardioprotection should be
sought in the context of hyperkalemia (Table 5) (22).

Hyperphosphatemia is common in AKIl and should be treated
with low phosphorus intake. Breastmilk contains low phospho-
rous and low potassium compared with other neonatal infant for-
mulas. For this reason, feeding with breastmilk is recommended
for newborns with AKI. Significant elevations in serum phosphate
represent a risk of development of extraskeletal calcifications of
the heart, blood vessels, and kidneys in the newborn, especially
when the calcium-phosphorus product exceeds 70 (23). Calcium
carbonate may be used as a phosphate-binding agent in infants
whose phosphorous intake exceeds excretion. Although rarely
an indication for dialysis without fluid overload or hyperkalemia,
severe hyperphosphatemia is best treated with dialysis.

The incidence of hypocalcemia is low in neonates with severe
and prolonged AKI, especially in those who develop an inability
to convert 25-hydroxy—vitamin D to 1,25-hydroxy-vitamin D. lon-
ized calcium should be measured when low total calcium levels
and concomitant hypoalbuminemia are encountered, because
the latter can affect total calcium levels. If ionized calcium is
decreased and the newborn is symptomatic, 100 to 200 mg/kg
of calcium gluconate should be infused over 10 to 20 minutes
and repeated every 4 to 8 hours as necessary. If hypocalcemia is
severe, oral or intravenous calcitriol can be administered to in-
crease intestinal reabsorption of calcium.

Normal acid—base homeostasis depends on the kidney’s ability to
reabsorb bicarbonate; therefore infants with AKI commonly have a
non-anion gap metabolic acidosis. Replacement with bicarbonate
or acetate as a base is indicated in infants with AKI to avoid or treat
metabolic acidosis. In infants with severe respiratory failure, large
doses of bicarbonate should be avoided because they can result
in increased carbondioxide retention. Metabolic acidosis should
be treated aggressively in infants with severe pulmonary hyperten-
sion, because an acidic environment can worsen this condition.

Nutritional goals in infants with AKI are similar to those of infants
without AKI. Commonly parenteral nutrition, feeds, or both will
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need to be concentrated to avoid excessive fluid gains. If nutri-
tional goals cannot be achieved because of oliguria or ongoing
fluid overload, the potential risks of dialysis therapy versus the
potential risks associated with inadequate calorie and protein ad-
ministration should be discussed with the parents. If a neonate is
receiving continuous peritoneal dialysis or hemodialysis, an addi-
tional 1 g/kg/day of protein is needed to supplement the protein
losses that occur with these forms of dialysis (24, 25).

In a neonate with AKI, careful assessment of medication dosing
is important. Because many drugs are excreted in the urine, im-
paired metabolism or clearance from the kidneys can cause drug
accumulation and adverse side effects. In infants receiving dialy-
sis, pharmacokinetic properties of drugs (e.g., volume of distribu-
tion, protein binding, size, charge), dialysis modality (peritoneal
dialysis versus hemodialysis) and interval of dialysis (intermittent
versus continuous) will affect drug availability (26).

RENAL REPLACEMENT THERAPY

Renal replacement therapy should be considered if maximum
medical management fails to maintain acceptable fluid and elec-
trolyte levels. The two purposes of renal replacement therapy are
ultrafiltration (removal of water) and dialysis (removal of solutes).
The indications for the initiation of renal replacement therapy
include hyperkalemia, hyponatremia with symptomatic volume
overload, acidosis, hypocalcemia, hyperphosphatemia, uremic
symptoms, and an inability to provide adequate nutrition due to
the need for fluid restriction in the face of oliguria.

Peritoneal dialysis is the most commonly used renal replacement
modality in the neonatal population because it is technically eas-
ier and does not require vascular access or anticoagulation. For
this procedure, the hyperosmolar dialysate is repeatedly infused
into and drained out of the peritoneal cavity through a surgically
placed catheter, accomplishing ultrafiltration and dialysis. Cycle
length, dwell volume, and the osmolar concentration of the di-
alysate can be varied to accomplish the goals of therapy. The
relative contraindications to peritoneal dialysis include recent
abdominal surgery, necrotizing enterocolitis, pleuroperitoneal
leakage, and ventriculoperitoneal shunting.

Continuous renal replacement therapy (CRRT) is becoming
a more frequently used therapeutic modality in the neonate
whose condition is unstable (27). For this procedure, the pa-
tient’s blood is continuously circulated through a pump-driven
extracorporeal circuit containing a highly permeable hemofil-
ter. In continuous venovenous hemofiltration (CVVH), an ultra-
filtrate of plasma is removed, a portion of which is returned to
the patient in the form of a physiologic replacement fluid. In
continuous venovenous hemodialysis (CVVH-D), countercurrent
dialysate is used rather than replacement fluid to achieve solute
removal. The major advantage of CRRT is the ability to care-
fully control fluid removal, which makes this modality especially
useful in the neonate with hemodynamic instability. The main
disadvantages are the need to achieve and maintain central
vascular access and the need for continuous anticoagulation.
Intermittent hemodialysis is a less commonly used but techni-
cally feasible mode of renal replacement therapy in the neona-
tal population. Hemodialysis involves intermittent 3- to 4-hour
treatment periods in which fluids and solutes are rapidly re-

moved from the infant by using an extracorporeal dialyzer, with
clearance achieved by the use of countercurrent dialysate. The
chief advantage of hemodialysis is the ability to rapidly remove
solutes and fluids, a characteristic that makes this modality the
therapy of choice in neonatal hyperammonemia (28). The main
disadvantages are the requirement for central vascular access
and the hemodynamic instability and osmolar shifts that may
occur with rapid solute and fluid shifts. The ability to provide
renal replacement therapy may be limited by the ability to place
and maintain intravascular or peritoneal dialysis access in the
very small premature neonate. If dialysis access cannot be es-
tablished, care of the infant with acute kidney injury is limited
to maximal supportive medical management with meticulous
attention to fluid and electrolyte balance.

PROGNOSIS

The prognosis for neonates with acute kidney injury is variable,
and largely related to the infant’s underlying medical condition,
with mortality rates ranging from 14% to 73% (29). Bolat et al
found that newborns with very low birth weight, bronchopul-
monary dysplasia, antenatal steroid, high creatinine level, blood
urea nitrogen and potassium, low serum sodium level, anuria,
dialysis and mechanical ventilation and hypotension requiring
inotropic support were significantly associated with the mortal-
ity of the infants (30). In general, infants with prerenal acute kid-
ney injury who receive prompt treatment for renal hypoperfusion
have an excellent prognosis. Infants with postrenal acute kidney
injury related to congenital urinary tract obstruction have a vari-
able outcome which depends on the degree of associated renal
dysplasia. Infants with intrinsic acute kidney injury have signifi-
cant risks of morbidity and mortality. A study of 23 infants who
received peritoneal dialysis during the first month of life showed
that at 1 year 30% were on dialysis, 9% had chronic renal fail-
ure, 26% had made a full renal recovery, and 35% had died in
the neonatal period (31). There was a substantial difference in
outcome according to the underlying cause of acute kidney in-
jury; neonates with renal structural anomalies had a 17% mortality
rate, and those with ATN had a 55% mortality rate (31). Prominent
risk factors for progressive kidney disease included proteinuria
(urine protein/Cr ratio greater than 0.6 at 1 year of age), serum
Cr greater than 0.6 mg/dL at 1 year of age, and body mass index
greater than the 85" percentile. Other long-term sequelae seen
in survivors of neonatal acute kidney injury include hypertension,
an impaired capacity for urinary concentration, renal tubular aci-
dosis, and impaired renal growth.
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Antenatal Hydronephrosis
Antenatal Hidronefroz
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ABSTRACT

The widespread use of ultrasonography during pregnancy has resulted in a higher detection rate for antenatal hydronephrosis. This is one of the most
common birth defects detected (1-3%). The most common causes of antenatal hydronephrosis are transient hydronephrosis, ureteropelvic junction
obstruction, and vesicoureteral reflux. It can be detected as early as the 12 to 14 week of gestation and in addition, ultrasonography performed in
the third trimester (28 to 34 weeks gestation) has been suggested to be more helpful in predicting postnatal outcome. The Society of Fetal Urology
grading and renal pelvic diameter grading systems have been developed to diagnose and grade the severity of antenatal hydronephrosis. If dilatation
is detected, ultrasound should focus on: laterality, severity of hydronephrosis, echogenicity of the kidneys, hydronenephrosis or hydro-ureteronephro-
sis, bladder volume and bladder emptying, sex of the child and amniotic fluid volume. They are helpful in determining the cause of hydronephrosis.
To date, the reported long-term outcomes of antenatal intervention for severe obstructive uropathy are mixed. The goal of prenatal management is
to detect those cases, which will impact the health of the infant and require antenatal and postnatal evaluation and possible intervention to minimize
adverse outcomes. Postnatal evaluation includes physical examination and the use of radiologic studies to determine the cause of hydronephrosis and
then treatment should focus on this. The main goal of this review is to evaluate and summarize the antenatal hydronephrosis. (JAREM 2013; 3: 60-5)

Key Words: Hydronephrosis, infant, newborn, prenatal diagnosis, ultrasonography

OzZET

Gebelikte ultrasonografi kullaniminin artmasi ile birlikte antenatal hidronefroz tani orani da artmaktadir. Antenatal hidronefroz %1-3 orani ile en sik
tani alan dogum anomalilerinden biridir. En sik nedenleri; gecici hidronefroz, treteropelvik bilegke darligi ve vezikoUreteral refli’dir. Gebeligin 12-14.
haftasinda tespit edilebilir. Ek olarak t¢linct trimestirda (gebeligin 28-34. haftalar) yapilan ultrasonografi, dogum sonrasi akibeti éngérmede daha
yardimer oldugu igin, énerilmektedir. Tani ve siniflandirmada fetal Groloji dernek siniflamasi ve renal pelvis cap siniflamalari gelistirilmistir. Eger dila-
tasyon saptanirsa ultrasonda bakilmasi gereken ek bulgular sunlardir: hidronefrozun tarafi ve derecesi, bdbreklerin ekojenitesi, hidrolreteronefroz
varligi, mesane hacmi ve bosalmasi, cinsiyet ve amniyotik sivi hacmi. Bu bulgular hidronefroz sebebini tespit etmede faydalidir. Ciddi obstriktif Gropati
icin dogum &ncesi midahalenin bildirilen uzun dénem sonuglan ¢eligkilidir. Dogum &ncesi taramanin amaci, bebek sagligini etkileyebilecek, dogum
oncesi ve dogum sonrasi degerlendirme ve olasi midahale gerektiren vakalar tespit etmek ve olumsuz sonuglari en aza indirmektir. Dogum sonrasi
degerlendirmede fizik muayene ve radyolojik tetkikler ile hidronefrozun nedeni arastinlir. Daha sonraki tedavi ise tespit edilen nedene yénelik yapilir.
Bu derlemenin amaci antenatal hidronefroz'u gézden gegirmek ve dzetlemektir.  (JAREM 2013; 3: 60-5)

Anahtar Sézciikler: Hidronefroz, bebek, yenidogan, prenatal tani, ultrasonografi
INTRODUCTION structive uropathy, and non-obstructive processes such as vesi-
coureteral reflux (VUR), megaureters, and prune belly syndrome.
The most common causes are transient hydronephrosis, ure-
teropelvic junction obstruction (UPJO), and VUR. Transient hy-
dronephrosis is seen in 41 to 88 percent of cases and may be
related to a transient narrowing of the ureteropelvic junction. In
a meta-analysis, postnatal evaluation identified a cause in 36% of
patients, which were primarily renal/urinary tract abnormalities.
UPJO is the leading cause (40%) of hydronephrotic kidneys and
increases in frequency with the severity of hydronephrosis. VUR is
the second most common diagnosis and was not associated with

The widespread use of ultrasonography during pregnancy has
resulted in a higher detection rate for antenatal hydronephrosis
(ANH). ANH is dilatation of the renal pelvis with or without dila-
tion of the renal calyces and is identified in 1% to 3% of all preg-
nancies and is one of the most common birth defects detected
(1). It occurs approximately twice as often in malesas in females
and is bilateral in 20-40% of cases (2). It can be detected as early
as the 12" to 14* week of gestation (3).

The fact that obstruction develops at the same time that the kid-

ney is in the process of formation creates an entirely different
paradigm for congenital urinary obstruction as compared with
obstruction of the mature kidney. The goal of prenatal manage-
ment is to detect those cases of ANH that will impact the health
of the infant and require antenatal and postnatal evaluation and
possible intervention to minimize adverse outcomes.

Etiology
Antenatal hydronephrosis may develop secondary to transient
dilation of the collecting system, upper/lower urinary tract ob-
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the severity of hydronephrosis (4).

Other less common causes of ANH include; megaureter,
multicystic dysplastic kidney, ureterocele, posterior urethral
valves, ectopic ureter, prune belly syndrome, urachal cyst, duplex
collecting system, urethral atresia.

Grading
Several systems have been developed to diagnose and grade
the severity of ANH.
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Grade 1 Grade 2

Figure 1. Society of Fetal Urology grading system for hydronephrosis

Bilateral pyelectasis of 4 mm

Figure 2. Bilateral mild and severe hydronephrosis

* Society of Fetal Urology (SFU) - based upon the degree of
pelvic dilatation, number of calyces seen, and the presence
and severity of parenchymal atrophy (Figure 1) (5).

< Grade 0 - Normal examination with no dilatation of the renal
pelvis

9

% Grade 1 - Mild dilatation of the renal pelvis only

0

% Grade Il - Moderate dilatation of the renal pelvis including a

few calyces

% Grade lll - Dilatation of the renal pelvis with visualization of
all the calyces, which are uniformly dilated, and normal renal
parenchyma

% Grade IV - Similar appearance of the renal pelvis and calyces
as Grade Il plus thinning of the renal parenchyma

» Renal pelvic diameter (RPD) - Measurement of the maxi-
mum anteroposterior diameter of the renal pelvis in the
transverse plane (APD) is the most generally accepted
method to define ANH (6). There is no consensus on the
optimal RPD threshold for determining the need for post-
natal follow up. Lower cutoffs will be more sensitive in de-
tecting postnatal pathology; however, the trade off is in
higher false positive rates. Most authors use a value above
4 to 5 mm as the lowest cutoff for ANH in the second tri-
mester (Table 1, Figure 2) (7).

Predictive factors

The likelihood that a patient will have significant postnatal con-
genital anomalies of the kidney and urinary tract (CAKUT) increas-
es with the severity of ANH. A meta-analysis and a study showed
that the severity of ANH increased the risk of renal/urinary tract
pathology and surgical intervention as follows (Table 2) (4, 8).
Compared with an APD of 10 mm, an APD cutoff of 5, 8, and 10

Grade 3 Grade 4

Table 1. Definition of ANH by anterior posterior diameter

DEGREE Anteroposterior Diameter

Second Trimester Third Trimester
Mild 4 to <7 mm 4 to <9 mm
Moderate 7 to <10 mm 9to <15 mm
Severe >10 mm >15 mm

Table 2. Severity of ANH and the risk of pathology and
surgery

Risk of renal/ Surgical intervention

urinary tract
pathology
Mild hydronephrosis 12% 10%
Moderate hydronephrosis  45% 25%
Severe hydronephrosis 88% 68%

mm during the second, early third, and late third trimesters, re-
spectively, is more specific in predicting the need for postnatal
surgical intervention (9).

Ultrasound Examination

Timing of prenatal ultrasonography is important for optimal
detection of CAKUT. Ultrasonography performed before the
18 to 24" week of gestation may fail to detect significant
disease. In addition, ultrasonography performed in the
third trimester has been suggested to be more helpful in
predicting postnatal outcome than screening earlier in the
pregnancy (10). Thus a repeat scan in the third trimester (28
to 34 weeks gestation) should be performed to identify those
fetuses potentially requiring postnatal intervention. A study
of 280 infants who had two prenatal ultrasound examinations
and a complete postnatal urological evaluation showed
that additional prenatal screening changes may be useful in
predicting postnatal outcome (11).

® Complete resolution with normal RPD on second ultrasound:
2% required surgery

® Reduced dilatation but not complete resolution on second
scan: 3% required surgery

® No change on second scan: 8% required surgery

® |ncreased dilatation on second scan: 24% required surgery
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Table 3. Parameters of prenatal ultrasonographic diagnosis

Parameter

Hydronephrosis, Caliectasis, Increased pelvic
anteroposterior diameter

Renal parenchyma
Urothelial thickening
Duplication

Cystic structures, renal
Ureterocele
Obstruction

Cystic structures, intravesical
Urinoma

Bladder wall thickness
Keyhole sign
Oligohydramnios

Possible Causes
Obstruction, reflux

Increased echogenicity in dysplasia, obstruction, ARPKD

Variable dilation as with reflux or occasionally obstruction

Possible associated reflux or obstruction; look for dilated ureter and ureterocele
MCDK, ADPKD

Obstruction, neurogenic dysfunction
Posterior urethral valves

Poor urine output because of obstruction and/or renal failure

ADPKD: autosomal dominant polycystic kidney disease, ARPKD: autosomal recessive polycystic kidney disease, MCDK: multicystic dysplastic kidney

If dilatation is detected, ultrasound should focus on: laterality,
severity of hydronephrosis, echogenicity of the kidneys, hidrone-
phrosis or hydro-ureteronephrosis, bladder volume and bladder
emptying, sex of the child and amniotic fluid volume. They are
helpful in determining the cause of hydronephrosis (Table 3) (7).

Wang et al. (12) showed that disruption of the Robo2 gene is as-
sociated with VUR in humans and ANH in knockout mice. They
found that hydronephrosis progressed continuously after birth
with no spontaneous resolution. Further studies are needed for
new serum or urine biomarkers that show the renal damage and
spontaneous resolution in ANH.

Antenatal Management

The counseling urologist should provide reassurance and dispel
misconceptions, a reasonable differential diagnosis, information
of the natural history of the disease, antenatal recommendations,
and a postnatal management plan.

The most widely accepted indicator of salvageable renal function
is analysis of fetal urine. When the urinary sodium value is less
than 100 mg/dL, urine chloride value is less than 110 mmol/L,
and urine osmolarity is less than 200 mOsm/dL, renal function
appears to be salvageable with in-utero intervention (13). Guez
et al. (14) reported 10 fetuses who underwent multiple urine sam-
plings and in whom severe obstruction reduced sodium and cal-
cium reabsorption. They concluded that fetal urinary chemistries
were reasonably predictive of severe but not moderate postnatal
renal impairment. The use of fetal urinary B2-microglobulin as an
indicator of tubular damage was described. Including this param-
eter, poor renal outcome has been predicted with a specificity of
83% and sensitivity of 80% (15).

In 1982, Harrison et al. (16) described the initial report of fetal
surgery in a 21-week old fetus with bilateral hydroureterone-
phrosis secondary to posterior urethral valves. More recently,
the initial method of decompression with open surgery has
largely been replaced by in utero shunt placement. The shunt is
placed under ultrasound guidance using a Seldinger technique
through a trochar. Catheter placement and open fetal surgery
have significant fetal and maternal risks. Experience with feto-
scopic/endoscopic valve ablation is currently at the case report

and experimental level, and long-term outcomes are unknown.
There are no studies to determine whether this method of de-
compression is adequate in the presence of significant bladder
dysfunction.

To date, the reported long-term outcomes of antenatal inter-
vention for severe obstructive uropathy (e.g., posterior urethral
valves, prune-belly syndrome, urethral atresia) are mixed. A
large systematic review of the prenatal intervention for obstruc-
tive uropathy showed a statistically significant perinatal survival
advantage with shunting (17). Of the studies that have reported
long-term outcomes of in utero vesicoamniotic shunting, many
of the children have renal insufficiency (57%) and growth impair-
ment (86%). Long-term follow-up (5.8 years) of patients who have
survived in utero shunting was reported. They noted acceptable
renal function in 44%, mild impairment in 22%, and renal failure
in 33%. Patients with prune-belly syndrome had the best renal
outcome (57%), followed by those with posterior urethral valves
(43%), and then urethral atresia (25%) (18).

The need to consider in utero intervention for obstruction is un-
common. Overall, it appears that in utero intervention for the
appropriate patient may reduce the risk of neonatal mortality
and may potentially improve renal function. More sensitive and
specific markers to better identify which fetus will benefit from
in-utero shunting need to be defined.

Postnatal Management

Evaluation includes physical examination and the use of radio-
logic studies to detect renal and urinary tract abnormalities
(Figure 3, 4).

e The physical examination of the newborn can detect abnor-
malities (abdominal mass, palpable bladder, external genital
abnormality, single umbilical artery, etc.) that suggest genito-
urinary abnormalities associated with ANH.

e Radiological studies begin with an ultrasound examination.

Ultrasonography: Since transitory neonatal dehydration lasts
about 48 hours after birth, this will underestimate the degree of
hydronephrosis, imaging which should be performed following
this period of postnatal oliguria. However, in severe cases (bi-
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Prenatal hydronephrosis
bilateral involvement

|

Severe: >15 mm, 3 trimester
/
\

Postnatal US
(1t and 2" days of life)

A4

Prophylactic antibiotics
Amoxicillin (25 mg/kg/d)

¢

Continue prophylactic
antibiotics
and further evaluation

Functional renal scan
diuretic renography
to assess for obstruction

Figure 3. Postnatal evaluation of severe bilateral ANH. If the ANH is
mild to moderate (<15mm, 3" trimester) and there are no other fin-
dings suggestive of renal disease, evaluation can be performed after
seven days of life

lateral dilatation, solitary kidney, oligohydramnios), more urgent
evaluation is required within 48 hours of birth for a possible need
for early intervention.

Voiding cystourethrogram (VCUG): VCUG is performed to de-
tect VUR and in boys to evaluate the posterior urethra. If the
VCUG show reflux, infants should remain on antibiotic prophy-
laxis until the therapeutic options can be discussed with the
parents.

Diuretic renography: Renal scan with the administration of a
diuretic is the most commonly used diagnostic tool to detect
urinary tract obstruction (usually ordered after a VCUG has
demonstrated no VUR) and split renal function (19). “mTc-MAG3
is the radionuclide of choice. The split renal function is the most
useful criteria to evaluate a decrease in renal function. Signifi-
cant decrease in renal function of one kidney is defined as <35%
or less and is associated with severe ANH (20). It is important
to perform the study under standardised circumstances (hydra-
tion, transurethral catheter) between the fourth and sixth weeks
of life (21).

Magnetic resonance urography (MRU): MRU in children is be-
coming more commonly used in the diagnosis and management
of congenital uropathies, such as UPJO, because MRU can more
clearly define the anatomy and delineate the proper surgical ap-

Antenatal hydronephrosis*
unilateral involvement alone

Mild to moderate:
<15 mm, 3 trimester

‘ Severe: >15 mm, 3 trimester ‘

Prophylactic antibiotic
Postnatal US e
(after 7 days) Amoxicillin (25 mg/kg/d)

EE— v

‘ Mild ‘ Moderate or severe Postnatal US

hydronephrosis hydronephrosis

US at 3 months Mild Moderate or severe

hydronephrosis hydronephrosis

VCUG
[

(after 48 hours)

Mild or moderate Severe
hydronephrosis hydronephrosis
v v ¥
Prophylactic US at 3 months Functional renal scan
antibiotics stop antibiotics diuretic renography

and further to assess for obstruction

evaluation

Figure 4. Postnatal evaluation of unilateral ANH. If an ureter, uretero-
cele, thickened bladder, renal cysts, or renal echogenicity are demons-
trated on prenatal ultrasound, evaluation with a postnatal ultrasound
should be made before hospital discharge (<48 hours of life)

proach (22, 23). The disadvantage of MRU is that the study of-
ten requires general anesthesia or heavy conscious sedation in
children. Newer MRU technology may even define obstruction,
eliminating the need for diuretic renal scans.

The majority of cases with mild or moderate hydronephrosis ap-
pear to resolve by 18 months of age. In a prospective study of 282
infants (two months of age) with RPD between 10 and 15 mm, this
resolved (defined as RPD <5 mm on two consecutive ultrasounds)
in 94% of patients by 12 to 14 months of age (24).

A systematic review that included 21 studies showed that, in pa-
tients with low-grade hydronephrosis (SFU grades | and Il), there
was no difference in the rate of UTI between patients treated
with continuous antibiotic prophylaxis and those who were not
treated (2.2% versus 2.8%). In contrast, patients with high-grade
hydronephrosis (SFU grades Il and IV) who received continuous
antibiotic prophylaxis had a lower rate of UTI compared with
those who were not treated with antibiotics (14.6% versus 28.9%)
(25).Therefore, we suggest that antibiotic prophylaxis (amoxicil-
lin, 12 to 25 mg/kg/day) is started after delivery in infants with
high-grade ANH until the diagnosis of VUR or obstructive uropa-
thy is excluded. In cases confirmed to be UPJO with severe hyd-
ronephrosis or with a solitary kidney or bilateral obstructions,
antibiotics are continued until surgical correction is performed
or there is a decrease in the severity of hydronephrosis. It is
important to remember that, prior to the prenatal sonography,
UPJO typically presented with urosepsis.
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Infants with mild to moderate postnatal hydronephrosis (RPD >7
mm) should have a repeat ultrasound at three months of age. If
there is persistent dilation, continue to monitor the degree of
hydronephrosis with an ultrasound performed at one year of age.
Infants with a normal postnatal examination (defined as a RPD
<7 mm without calyceal or ureteric dilatation, or signs of renal
dysplasia or anomalies) require no further evaluation.

Perhaps the most challenging aspect of managing ANH is deter-
mining if and when postnatal surgical correction for obstruction
is appropriate. Some have suggested that, regardless of the de-
gree of ANH, moderate or severe postnatal hydronephrosis with
evidence of decreased renal function should be an indication for
surgical intervention (26). Despite the improved anatomic detail af-
forded by real-time ultrasonography and the increasing experience
with functional nuclear medicine studies, no radiographic or clinical
gold standard for physiologically significant obstruction exists.

The debate over the appropriate management of infants with
unilateral ANH continues and may ultimately be determined by a
combination of epidemiologic, radiographic, and new innovative
biomarker discoveries. More accurate and reproducible prenatal
and postnatal radiographic documentation of the degree of hydro-
nephrosis and function combined with appropriate natural history
data are needed to better categorize these infants. Finally, new se-
rum or urine biomarkers indicative of ongoing renal damage will
be critical in helping to further define which infants are truly at risk.
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Perkiitan Endoskopik Gastrostomi Uygulamalarindaki
Deneyimlerimiz
Our Experience in Percutaneous Endoscopic Gastrostomy

Mustafa Sit', Nurettin Kahramansoy', Umit Yasar Tekelioglu?, Tarik Ocak?
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BZET

Amag: Kritik hastalarin bakim ve tedavisi sirasinda enteral beslenme, enerji ihtiyacinin kargilanmasi, viicut direncinin korunmasi, gastrointestinal sistem
(GIS) florasinin korunmasi ve translokasyonlarin énlenmesi agisindan cok énemlidir. Bu calismadaki amacimiz; hastanemizde PEG takilmasi planlanan
hastalarin PEG takilma endikasyonlarini, islem sonrasi komplikasyonlarini ve takipleri ile ilgili verileri sunmaktir.

Yéntemler: Calismamizda Abant izzet Baysal Universitesi Tip Fakiiltesi Genel Cerrahi Anabilim Dali endoskopi tnitesinde Ocak 2010-Aralik 2012 ta-
rihleri arasinda PEG takilmasi endikasyonu koydugumuz 81 hasta retrospektif olarak degerlendirildi.

Bulgular: Basariyla PEG uygulanan hastalarin 42'si (%56) erkek, 33'U (%44) kadin idi. Hastalarin yas ortalamasi 62+/-22.47idi. PEG uygulamasi yapilan
hastalarin primer hastaliklan 45 (%60) hastada SVO, 4 (%5,3) hastada larinks ca, 2 (%2,6) hasta 6zofagus ca, 9 (%12) hasta epilepsi sonrasi hipoksik
iskemik ensefalopati, 3 (%4) hasta travma sonrasi ensefalopati, 10 (%13,3) hasta solunum yetmezligi, 1 (%1,3) hasta nérobehget, 1 (%1,3) hasta lenfo-
sarkom tanilarina sahipti. Ortalama takip slresi 263+/-254,4 gln idi. Dort (%5,3) hastamiz PEG igleminden sonraki ilk 1 ay icinde, 8 (%10,6) hastamiz
PEG isleminden sonraki 3 ay icinde primer hastaligi nedeniyle kaybedildi. Hastalarimizin hicbirisinde primer olarak PEG islemine bagli 6lim gérilmedi.
Sonug: Dogru endikasyon konulmus olan hastalarda PEG uygulamasi genel anestezi gerektirmemesi, yatak basinda ya da endoskopi odasinda uygu-
lanabilir olmasi, kisa stirede uygulanmasi, mortalite oranin diisiik olmasi, majér ve mindr komplikasyonlar agisindan daha avantajli olmasi nedeniyle
glvenli ve etkin bir sekilde kullanilabilir.  (JAREM 2013; 3: 66-8)

Anahtar Sézciikler: Perkiitan endoskpik gastrostomi, endikasyonlar, enteral beslenme

ABSTRACT

Objective: Enteral nutrition is essential for critically ill patients for energy intake, body resistance, protection of gastrointestinal flora and prevention
of translocation. We aimed in this study to present indications and complications of PEG and the follow up data of the patients in our hospital.

Methods: We retrospectively evaluated the data of 81 patients that planned to perform PEG in endoscopy unit of General surgery clinic of Abant lzzet
Baysal University Hospital between 2010 January and December 2012.

Results: Forty-two (56%) of 75 patients were male and 33 (44%) were female. Mean age was 62+/-22.47 years. Primary diseases of the patients were
cerebrovascular diseases in 45 (60%), laryngeal carcinoma in 4 (5.3%), eosophageal carcinoma in 2 (%2.6) hypoxic ischemic encephalopathy in 9 (12%),
posttraumatic encephalopathy in 3 (4%), respiratory failure in 10 (13.3%), neurobehcet in 1 (1.3%), and lymphosarcoma in 1 (1.3%) patients. Mean follow
up period was 263+/-254.4 days. Four (5.3%) patients died within 1 month, and 8 (10.6%) patients died within 3 months after PEG operation. None of
the patients died associated with PEG and complications.

Conclusion: PEG is a safe and effective intervention because it does not require general anesthesia, may be performed in a short period of time
bedside or in endoscopy unit. It should be used effectively because it has low mortality and complication (major or minor) rates. (JAREM 2013; 3: 66-8)

Key Words: Percutaneous endoscopic gastrostomy, indications, enteral nutrition
GiRiS trostomi yapilmasina karar verilen hastalar; genel durumlarn

Kritik hastalarin bakim ve tedavisi sirasinda enteral beslenme, diiskiin yandas problemleri fazla, ameliyat riskleri, mortalite ve

enerji ihtiyacinin karsilanmasi, vicut direncinin korunmasi,
gastrointestinal sistem (GIS) florasinin korunmasi ve translo-
kasyonlarin dnlenmesi agisindan ¢ok &nemlidir. Oral yoldan

morbidite oranlarn ylksek hastalardir. Hastalarin bu durumlari
g6z 6niinde bulundurularak perkitan endoskopik gastrosto-
mi yéntemi gelistirilmistir (2, 3). Bu teknik, kisa strede, has-

beslenemeyen ancak GIS trakti saglam olan hastalarda enteral
beslenme uygulanmalidir. Bu tir hastalarda beslenmeyi sagla-
mak icin cesitli yollar mevcuttur. Bunlardan bazilari nazogas-
trik tlp, servikal 6zofagostomi, acik-laparoskopik gastrostomi,
nazojejunal tip, perkitan floroskopik gastrostomi ve perkitan
endoskopik gastrostomidir (PEG) (1). Bu yontemlerden her
birinin kendine 6zgl zorluk ve komplikasyonlari vardir. Gas-
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tanin genel anestezi almasini gerektirmeden, yogun bakim-
da, endoskopi Unitesinde uygulanabilen ucuz ve givenilir bir
yontemdir (4, 5). Cerrahi gastrostomiye dezavantaji mideye
endoskop ile ulagsmayi engelleyen durumlarin varlhididir. Bu
calismadaki amacimiz; hastanemizde PEG takilmasi planlanan
hastalarin PEG takilma endikasyonlarini, islem sonrasi kompli-
kasyonlarini ve takipleri ile ilgili verilerini sunmaktir.
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YONTEMLER

Calismamizda Abant izzet Baysal Universitesi Tip Fakiiltesi Ge-
nel Cerrahi Anabilim Dali endoskopi Unitesinde Ocak 2010-Aralik
2012 tarihleri arasinda PEG takilmasi endikasyonu koydugumuz
81 hasta retrospektif olarak degerlendirildi. Uzun sireyle oral ala-
mayacagi disinllip PEG takilmasi uygun goérilen hastalar yas-
lar, cinsiyetleri, primer hastaliklari, iglem sonrasi majoér ve minor
komplikasyonlari, islem sonrasi takip sireleri, aspirasyon ve bes-
lenme intoleransi agisindan degerlendirildi. PEG takilmasi uygun
bulunan hastalarda, islemden sekiz saat dnce nazogastrik beslen-
mesi varsa kesildi. Hastalarin rutin laboratuar tetkikleri caligildi.
PEG iglemi Gauderer ve ark. (6) tarafinda belirlenen pull yontemi
ile yapildi. islem Pentax EG-2985 marka videoendoskop kullani-
larak yapildi. Hastalara iglemler ya endoskopi Unitesinde ya da
yogun bakimda yatagdi basinda uygulandi. Yogun bakimda yatad
basinda islem, anestezist tarafindan uygulanan yizeyel anestezi
(midazolam, ketamin vb) ile endoskopi odasinda ise pantokain
ile orofarinks lokal, 3 mg iv midazolam ile sedasyon saglanarak
uyguland. islem esnasinda Flexiflo 20 fr inverta-PEG kiti (Abbott,
Ireland) veya Kangaroo Entristar 20 fr (Sherwood medical, USA)
kitlerinden biri kullanildi. islemden sonra endoskop ile girilerek
tamponun yeri kontrol edildi ve gereken dizeltmeler uygun se-
kilde yapildi. islemden 4 saat sonra PEG'den 20-30 cc su verile-
rek PEG kenarindan sizdirma olmadidi kontrol edildi ve hastalara
miktar tedrici olarak artirilarak enteral beslenme bagland.

BULGULAR

Ug yillik siirede 81 hastaya PEG takilmasi planlandi. Alti hasta-
da primer hastaligi nedeniyle PEG takilma islemi basarili olma-
di. Bu hastalarmizin ¢l 6zofagusu tamamen invaze etmis olan
akciger ca, ikisi limeni ileri derecede tikamis olan &zofagus ca,
biri de larinks ca idi (Tablo 1). Basariyla PEG uygulanan hastalarin
42'si (%56) erkek, 33'U (%44) kadin idi. Hastalarin yas ortalamasi
62+/-22,47 idi. Ortalama takip slresi 263+/-254,4 giindi. PEG uy-
gulamasi yapilan hastalarin primer hastaliklari, 45 (%60) hastada
SVO, 4 (%5,3) hastada larinks ca, 2 (%2,6) hastada 6zofagus ca,
9 (%12) hastada epilepsi sonrasi hipoksik iskemik ensefalopati,
3 (%4) hastada travma sonrasi ensefalopati, 10 (%13,3) hastada
solunum yetmezligi, 1 (%1,3) hastada noérobehcet, 1 (%1,3) has-
tada lenfosarkom tanilarr mevcuttu (Tablo 2). Hastalarimizda is-
lem sirasinda ve sonrasinda major komplikasyon olugsmadi. Min6r
komplikasyon olarak erken donemde 3 (%4) hastamizda yara yeri
enfeksiyonu, 2 (%2,6) hastamizda tip etrafinda granilom olustu.
Hastalarimizin 5 tanesinde beslenme sonrasi batin distansiyonu
gelisti. Bu hastalarin enteral beslenmeleri kesilerek PEG serbest
drenaja alindi. Ug giin icerisinde klinik tablolar diizelerek ente-
ral beslenmeye devam edildi. iki hastamizda hasta uyumsuzlugu
nedeniyle PEG yerinden cikti ve yenisi ile basanl bir sekilde de-
Jistirildi. Dort (%5,3) hastamiz PEG iseminden sonraki ilk 1 ay igin-
de, 8 (%10,6) hastamiz PEG igleminden sonraki 3 ay i¢cinde primer
hastaligi nedeniyle kaybedildi. Hastalarimizin hicbirisinde primer
olarak PEG islemine bagh olim gérilmedi.

Tablo 1. PEG uygulamada basarisizlik nedenleri ve sayilari

Basarisizlik nedeni n (say1)
Limeni tam tikamis 6zofagus ca 2
Ozofagusa tamamen invaze etmis akciger ca 3
Larinksi tam tikamig timér 1

Sit ve ark.
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TARTISMA

Hastaliklarin tedavi slireclerinde beslenme desteginin saglanma-
si tedavi protokollerinin en énemli basamaklarindan biridir. He-
saplanan total kalorinin %25’'inin enteral olarak verilmesi ile bes-
lenme dengesinin dizeldigi, bakteriyel translokasyonun azaldid
gosterilmigtir (7).Enteral yolun yeterli substratlar ile kullaniimasi
esastir. Gastrointestinal sistemi saglam ancak Ust seviyedeki bir
problem nedeniyle oral beslenmesi saglanamayan hastalarda
gastrostomi veya jejunostomi enteral beslenmenin saglanmasi
icin kullanilan ydntemlerdir. Daha &nceleri cerrahi yontemlerle
acik gastrostomiler yapilirken 1980 yilinda tarif edildiginden beri
yaygin olarak perkitan endoskopik gastrostomi yontemi kullanil-
maktadir (6). Kronik nérolojik bozuklugu bulunan hastalarla ciddi
bas boyun cerrahisi gecirmis olan hastlarda enteral sistemin kul-
lanilip beslenmenin saglanabilmesi dnemlidir. PEG takilma endi-
kasyonlari arasinda ilk sirayi kalici nérolojik hasari bulunan hasta-
lar almaktadir. Takunaga ve arkadaglarinin (8) yaptiklar calismada
hastalarinin %75'ini serebrovaskiler hastaligi olan hastalar olus-
turmaktadir. Yapilan baska bir calismada da %54 ile SVO'ya bagl
PEG takilma en sik endikasyon oldugu bildirilmistir (9). Bizim seri-
mizde de basanyla PEG uyguladigimiz 75 hastanin 58'inde (77,3)
kalici nérolojik problem mevcuttu. Diger hastalarmizda da bas-
boyun ve toraks maligniteleri mevcuttu.

Gastrostomi acilmasinin degisik yontemleri vardir. Cerrahi gas-
trostomi ydntemlerine gére PEG isleminin mortalite ve morbi-
ditesinin daha az olmasi, genel anestezi gerektirmemesi, yatak
basinda bile uygulanabilme seklinde uygulama kolayligi olmasi,
maliyetinin daha disiik olmasi nedeniyle daha fazla tercih edil-
mektedir. Genellikle PEG islemi uygulanan hastalar, hipertan-
siyon, diabet, koroner arter hastaligi, solunum yetmezligi gibi
kronik ek hastaliklan olan hastalardir. Bu hasta grubunda genel
anestezi riski daha ytksektir. PEG islemi ameliyathane sartlar ge-
rektirmeden, ylizeyel anestezi ile kisa sirede yapilabildigi icin bu
tir hastalarda genel anestezi komplikasyonlarindan korunmak
icin glvenilir bir sekilde uygulanabilmektedir. PEG islemine bag-
Il mortalite %1'in altinda bildirilmistir (10). Bizim serimizde PEG
islemine bagl mortalite gérilmedi. Travmali hastalarda yapilan
bir calismada cerrahi gastrostomi ile PEG karsilastinlmis, PEG'in

Tablo 2. Basariyla PEG uygulanan hastalarin demografik
6zellikleri, hastalarin hastaliklara gére dagilimi

Hasta sayisi 75

Cinsiyet Erkek 42 (%56) kadin 33 (%44)

Yas (yil) 62+18,9

Hastaliklara gére Hastalik %

dagilim (%)
Serebrovaskiler olaylar 60
Larinks kanseri 5,2
Travma 4
Ozofagus kanseri 2,6
Diger nedenlere bagli 13,3
solunum yetmezligi
Nérobehcget 1,3
Lenfosarkom 1.3
Epilepsi sonrasi hipoksik 12

iskemik ensefalopati
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major ve mindr komplikasyonlar agisindan daha giivenilir oldugu,
mortalite agisinda aralarinda fark olmadigi belirtilmistir (11). Yapi-
lan ¢alismalarda ilk 30 glinlik mortalite oranlar degisik serilerde
%8 ile %26,8 arasinda, 3 aylik mortaliteleri de %15,7 ile %42 ara-
sinda oldugunu belirtmislerdir (12-15). Bizim serimizde ilk 30 gin-
de erken mortalite %5,3, ilk 3 aydaki mortalite ise %10,6 olarak
saptanmigtir. PEG iglemine bagl komplikasyonlar 6zofagus veya
batin i¢i organ yaralanmalari, sepsis, pnémoperitoneum, perito-
nit, tipln yerinden ¢ikmasi, yara yeri enfeksiyonudur (16-18). Lita-
ratirde yara yeri enfeksiyonu %3-30 oraninda olmak Uzere en sik
gorllen komplikasyon olarak bildirilmistir (18-26). Bizim serimizde
yara yeri enfeksiyonu %4 oraninda gorilmustir. Bu hastalarmiz
lokal pansuman ve antibiyoterapi ile dizelmistir. Diger kompli-
kasyonlar ile kargilagiimamistir.

SONUC

Dogru endikasyon konulmus olan hastalarda PEG uygulamasi ge-
nel anestezi gerektirmemesi, yatak baginda ya da endoskopi oda-
sinda uygulanabilir olmasi, kisa stirede uygulanmasi, mortalite ora-
nin distik olmasi, major ve mindr komplikasyonlar agisindan daha
avantajli olmasi nedeniyle giivenli ve etkin bir sekilde kullanilabilir.

Cikar Catismasi
Yazarlar herhangi bir ¢ikar catismasi bildirmemiglerdir.

Hakem degerlendirmesi: Dig bagimsiz.

Hasta Onamu: Bilinci agik olan hastalarin kendilerinden, bilinci kapali olan
hastalarin da yasal varislerinden onam alinmistir.
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Glokomatéz Optik Disk Nedeni ile Glokom Siiphesi
Takibindeyken G6z Ici Basinci Artan Hastalarin HRTII
Analizlerinin Karsilagtirilmasi

Comparison of HRTII Analysis of Patients with Glaucoma Suspected Optic Discs with Increased
IOP in Follow-up

Goktug Demirci, Banu Arslan, Mustafa Ozsiitcii, Gokhan Giilkilik, Selim Kocabora, Mustafa Eliacik

istanbul Medipol Universitesi, Gdz Hastaliklari Klinigi, istanbul, Turkiye

BZET

Amag: Bu calismada amacimiz glokomatéz optik disk nedeni ile glokom stiphesi takibindeyken géz ici basinci (GIB) artan hastalarin HRTIl parametre-
lerindeki farklan belirlemektir.

Yéntemler: Optik disk cukurluguna bagli glokom stiphesi olup HRTII cekimleri yapilmis, normal kornea kalinligi, normal gérme alani ve normal GiB
olan ve daha sonraki takiplerde GIB yiikselen ortalama yasi 49,30=8,40 yil olan 29 hastanin (18 kadin, 11 erkek) 58 g6z ile fizyolojik cukurluga sahip
ve herhangi bir glokom sliphesi bulunmayan, fakat rutin tarama sirasinda énceden HRTII ¢cekimi yapilmis, ortalama yasi 53,20+7,40 yil olan 16 hastanin
(10 kadin, 6 erkek) 32 gbzii calismaya dahil edildi. ilk ve son g6z ici basinclan, ilk ve son HRTII global degerleri, yas ve cinsiyetleri retrospektif olarak
kargilagtinildi.

Bulgular: GiB yiikselen hastalarin ortalama takip siiresi 9,10+3,69 yil, kontrol grubunun ise 10,13+0,62 yil bulundu. Calisma grubunun son &lgiimiinde
ilk 8lctime gére GIB artis orani kontrol grubundan anlamli (p<0,05) olarak daha yiiksek bulundu. iki grup arasinda yas, cinsiyet, disk alani, ilk ve son
Slelim arasi suire agisindan anlamli fark bulunmadi (p>0,05). Optik disk gukurluk alani (ODCA), optik disk cukurluk hacmi (ODCH), ¢ukurluk/disk alan
orani, ortalama optik disk cukurluk derinligi (ODCD), maksimum ODGCD nin yillar icinde degisim orani agisindan gruplar arasinda fark bulunamadi,
fakat ilk dlctlen global dederler kontrol grubundan anlamli olarak daha ylksek bulundu.

Sonug: Kiiciik bir grup olmasina karsin, bu calisma glokom siiphesi olan hastalarin GiB yikselmeden ve yiikseldikten sonra optik sinir bagi (OSB)'nin
HRTIl ile yapisal analizini gosteren ilk calismadir. Calismamiz optik disk cukur alani, cukurluk/disk alan orani, ortalama ODCD ve maksimum ODCD'nin,
ileride GIB artigi icin bir risk olusturabilecegini géstermistir. Sonuglarimiza gére OSB parametrelerindeki glokomatéz ézelliklerin GIB yiikselmeden
tespit edilmesi, ileride gelisebilecek okiler hipertansiyon (OHT) ve primer acik acili glokom (PAAG)'un erken tahmin edilmesini saglayabilecektir.
(JAREM 2013; 3: 69-73)

Anahtar Sézciikler: Glokom, goz ici basinci, HRTII, okiler hipertansiyon

ABSTRACT

Objective: In this study our aim is to determine the differences in HRTII parameters of patients who had glaucoma suspected optic discs and in-
creased intraocular pressure in follow up.

Methods: Fifty-eight eyes of 29 (18 female and 11 male) with a mean age of 49.30 +8.40 years that were previously under follow-up due to glaucoma
suspect in respect to the appearance of glaucomatous cupping, who have HRTIl examination, normal CCT, normal visual field and have increased IOP
in follow-up; and control group with 32 eyes of 16 (10 female, 6 male) with a mean age of 53.20+7.40 years with physiological optic discs but with HRTII
examination taken in routine examination included in the study. The first and the last IOP, the first and the last HRTII global values, age and sexes were
compared, retrospectively.

Results: The follow up time of patients those with increased IOP was 9.10+3.69 years and the control group’s was 10.13+0.62 years. The difference
between the last and the first measured IOP of the study group was statistically significantly higher than the control group’s (p<0.05). There was no dif-
ference in age, sex distribution, disc areas and between the first and the last examination time interval (p>0.05). In our study global optic disc variables
were found to change with same ratio over time both in study and the control group in means of cup area, c/d area ratio, and rim area. There was no
difference in HRTII parameters; cup area, cup volume, cup / disc area ratio, mean cup depth and maximum cup depth between the first and the last
examinations in the study group but these measured results are statistically higher in baseline when compared with the control group.

Conclusion: As a conclusion, one of the major challenges in the management of glaucoma is the early detection of the disease. Although it is a small
scale, this study is the first that has shown optic disc structural analysis with HRTII in a glaucoma suspect population before and after IOP increases.
Our study has shown that especially baseline cup area, mean cup depth and maximum cup depth may be a risk factor for IOP increase in follow up.
Thus, detecting a glaucomatous change in the optic nerve head parameters before IOP increase may be a predictor of future ocular hypertension and
primary open angle glaucoma patients. More studies in large scales have to be done for support of our findings. (JAREM 2013; 3: 69-73)

Key Words: Glaucoma, HRTII, intraocular pressure, ocular hypertension
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GiRiS

Glokom stiphesi, hastanin klinik olarak optik disk gériinimu veya
retina sinir lifi tabakasinin (RSLT) glokom hasari agisindan sipheli
goérindigi durumu belirten genel bir tanimdir. Bu durum genis-
lemis optik disk cukurluk/disk orani, asimetrik optik disk cukurluk/
disk orani, néroretinal sinirda daralma veya centiklenme, diskte
kanama ve RSLT'inda hasar ile karakterizedir (1-3).

Optik sinirdeki (OS) glokomatdz hasar, oftalmoskop, fundus fotog-
rafi veya konfokal tarayici lazer oftalmoskop (KTLO) kullanilarak tes-
pit edilebilir. Oftalmoskopik muayene ve fundus fotografi yiksek
oranda degerlendiren kisiye gére dediskenlik gdsterir (4, 5). Son
yillarda KTLO teknolojisindeki gelismeler sayesinde yapisal degisik-
likler, standart beyaz Ustl beyaz gérme alanlarina gére daha erken
tespit edilmektedir (6, 7). Bircok kesitsel calisma KTLO'larin normal
kisiler ile glokom hastalarini yliksek derecede ayirt edebildigini gos-
termistir (8-10).

Bu calismada, glokomatdz optik disk nedeni ile glokom sliphe-
si takibindeyken GIB artan hastalarin HRTIl parametrelerindeki
farklari, normal hastalarin optik disk yapilari ile kiyaslayarak hentiz
GIB artmadan énce optik disk yapisinda HRTIl ile belirleyebilece-
gimiz bir 6zellik olup olmadigini arastirdik.

YONTEMLER

Onceden GiB'lan normal olmasina ragmen optik diskinin glo-
komatdz gorinimi nedeni ile HRTII analizi yapilmis ve daha
sonraki yillarda GIB artmis, yas ortalamasi 49,30+8,40 olan 18 ba-
yan ve 11 erkek hasta Grup 1 olarak ve dnceden goz rahatsizlig
bulunmayan, diskte ¢entiklenme, optik canakta genisleme gibi
glokomatdz optik disk gdrintisi olmayan fakat rutin taramada
HRTII gériintileri alinmis ve sonradan da GIB artisi gelismemis,

Tablo 1. Gruplarin yas, cinsiyet ve ilk-son 6lctim arasi ince-
leme zamani acisindan karsilastiriimasi

Géz ici basinci artan Goz ici basinci artmayan

Grup 1 Grup 2
Ort.xs.s. /n-% Ort.xs.s. /n-% o]
Yag 49,30+8,40 53.20+7.40 0,065
Cinsiyet 18Kadin  62,1% 10Kadin 62,5% 0968
11 Erkek 379% 6Erkek  37,5%
ilk ve Son Olctim  9,10+3,69 10,13 0,62 0,144

arasi sure (yil)

Bagimsiz Srnekleme t test / Ki-kare testi

Tablo 2. Gruplarin ilk ve son géz ici basinci agisindan kar-
silastirilmasi

Géz ici basinc artan Goz ici basinci artmayan

Grup 1 Grup 2
Ort.xs.s. /n-% Ort.xs.s. /n-% P
ilk 1690+1,80  13,25+2,91 0,000
GIB (mmHg) Son  2521+2,19  13,88+294 0,000
Son/ilk % %46,0+274  %59+137 0,013

Bagimsiz 6rnekleme t-test / Mann-whitney u test

herhangi bir g6z ameliyati ge¢irmemis, yas ortalamasi 53,20+7,40
olan, 10 bayan ve 6 erkek hasta Grup 2 olarak belirlenip ¢alismaya
dahil edildi. Arastirma iyi klinik uygulamalar kilavuzu ve Helsinki
Bildirgesi»ne uygun olarak etik kurulu onayi ve onam formu alin-
masi sonrasl gerceklestirildi. Calisma grubundaki hastalarda tek
veya cift gozde glokomatéz optik disk goériintlist bulunmasi, orta-
lama GIB'nin Goldman aplanasyon tonometresi ile 20mmHg’dan
dustk olmasi, merkezi kornea kalinliginin 530-570um arasinda ol-
masi, herhangi bir kronik g6z rahatsizlidi veya gegirilmis goz cer-
rahisi hikayesi bulunmamasi calismaya dahil edilme sartlan olarak

kabul edildi.

Heidelberg Retina Tomografisi (HRT, Heidelberg Engineering,
Heidelberg, Germany) bir konfokal tarayici diod lazer oftal-
moskoptur ve tekrarlanabilir olarak optik disk ve peripapiller
bolgenin 3 boyutlu analizini yapabilmektedir (2, 3, 8). Tim
analizler HRT aletinin orjinal programi olan version v1.7/237
ile yapilmistir. Bu program, topografik gérintilerin global op-
tik disk degiskenlerinin analizinde kullanilmistir. Analiz edilen
optik disk parametreleri disk alani, optik disk cukurluk alani
(ODCA), optik disk cukurluk hacmi (ODCH), cukurluk/disk ala-
ni orani, ortalama optik disk ¢ukurluk degisimi (ODCD), optik
disk cukurluk sekil 8lciti (ODCSO), lineer cukurluk/disk orant,
rim alani, rim hacmi, ylkseklik degisken kontirt (YDK), ortala-
ma RSLT kalinhgi, RSLT kesit alani, referans yikseklik ve topog-
rafi standart sapmasidir.

istatistiksel Analiz

Verilerin tamimlayici istatistiklerinde frekans, oran, ortalama
ve standart sapma degerleri kullanildi. P degeri <0,05 istatis-
tiksel olarak anlamli kabul edildi. Verilerin dagilimi Kolmogo-
rov-Smirnov ile test edildi. Degiskenlerin analizinde bagimsiz
ornekleme t testi ve Mann-Whitney U testi kullanildi. Oransal
analizlerde ki-kare testi kullanildi. Tim analizlerde SPSS 20.0
(Version 20.0 for Windows, SPSS Inc. Chicago, IL, USA) prog-
rami kullanild.

BULGULAR

Tablo 1'de goérildigu gibi, her 2 grup arasinda yaslar (p= 0,065)
(ki-kare, student t test), yas dagilimi (p=0,968) ve ilk-son &l¢iim
arasi stre (p=0,144) acisindan istatistiksel olarak anlamli bir fark
gorilmedi. Goz i¢i basincindaki artis Grup 1'de Grup 2'ye gore
daha ylksek bulundu (p=0,013) (Tablo 2). Disk alanlari arasinda is-
tatistiksel olarak anlamli fark bulunmadi (p=0,740) (Tablo 3). Grup
1'de ilk ve son 6lcim arasinda ODCA, ODCH, cukurluk/disk alan
orani, ortalama optik disk cukurluk derinligi, maksimum optik disk
cukurluk derinligi, lineer ¢ukurluk/disk orani, topografi standart
sapmas! agisindan fark yoktu; ne var ki bu sonuclar Grup 2’
ye gore istatistiksel olarak daha yilksek bulundu (Tablo 3, 4)
(Sekil 1, 2).

Grup 1'de ODCSO, rim alani, rim hacmi agisindan yine ilk ve
son 6l¢im arasinda fark olmamakla beraber, bu sonuclar Grup
2'ye ait sonuglardan istatistiksel olarak daha dustk bulundu
(Tablo 3).

Her iki grupta ilk ve son &l¢imler arasinda YDK, ortalama
RSLT kalinhigi, RSLT kesit alani, referans ylukseklik degeri aci-
sindan istatistiksel olarak anlamli fark bulunamad: (Tablo 4,

Sekil 3).



TARTISMA

Hipokrat zamaninda tani konulmaya baslanan glokom hastali-
g1 tanim olarak, o zamandan bu zamana oldukca degismistir.
Bugiin icin glokom hastaligi genellikle GIB artisi ile seyreden,
karakteristik gérme alani ve optik sinir bagi (OSB) harabiyeti
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mevcut olan optik néropati olarak tanimlanmaktadir ve gerek
tani koyarken gerek hastaligin ilerledigini gostermek icin altin
standart bir tani ydntemi bulunmamaktadir (4, 11). Glokom has-
taliginin karakteristik optik disk degisiklikleri, artmis optik disk
cukurluk/disk orani, optik disk cukurluk/disk orani asimetrisinde
artma, diskte kanama, diskte centiklenme gibi ¢iplak gézle cok
kolay ayirt edilemeyecek degisikliklerdir (12-14). Tedavide amag
hastaligin ilerlemesini durduracak kadar GiB'ni duistirmektir; ne
var ki %50 kadar artmig GiB'indan bagimsiz normotansif glokom
gibi veya yiiksek GiB'na ragmen saglikli olan gézler de mev-
cuttur (15-17). Glokomun patofizyolojisi ile ilgili, GiB'ndan farkli
etkin bazi faktorler olup olmadidi ile ilgili birtakim sorular da
belirmistir. Bu nedenle daha dogru tani koymayi saglayacak ve
glokomun gercek patogenezini bulmaya yarayacak aragtirmalar
yapilmaktadir (18-20).
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Tablo 4. Gruplarin yiikseklik degisken kontiirii, ortalama re-
tinal sinir lifi tabakasi, retinal sinir lifi tabakasi kesitsel alani
karsilastirmasi

Géz ici basinai artan Géz ici basinci artmayan

Grup 1 Grup 2
Ort.ts.s. /n-% Ort.ts.s. /n-%
Yikseklik degisken ilk 0,34+0,09 0,33+0,12 p:0,668
kontUrt son 0,34+0,10  0,35+0,12 p:0,697
Son/llk % %1,1£14,9  %7,7+£19.8 p:0,193
Ortalama retinal  ilk 0,19+0,06  0,20+0,07 p:0,551
sinir lifi tabakasi  son ‘ 0,19+0,06 0,20+0,07 p:0,452
Son/llk % %2,9+423  %0,8+15,6 p:0,857
Retinal sinir lifi ilk 1,12+0,33 1,18+0,37 p:0,499
tabakasi kesitsel  son . 1,10+0,34 1,18+0,36 p:0,391
alani Son/llk % %3,2+432  %0,2+15,9 p:0,952

Bagimsiz 6rnekleme t-test / Mann-whitney u test

GiUnimuzde teknoloji OSB'nin objektif olarak gérintilenmesini
muUmkin kilmaktadir. Glokomatdz sinir hasarinin gérme alani kay-
bindan énce gelistigi bircok arastirmada kanitlanmistir. Ornegin
Okdler Hipertansiyon Tedavi Calismasi (OHTC)'nda neredeyse
hastalanin yansinda disk degisikliginin gérme alani degisikliklerin-
den dnce belirlendigi gdsterilmistir (21-23). Optik diskin gorin-
tistine bakilarak erken glokom tanisi koyulmasinda ana engel,
normal disk gérintlsinin toplumda ylUksek oranda farliliklar gos-
termesi nedeni ile tam olarak belirlenememis olmasidir (7). Ayni
nedenle anormal diskleri ayirt etmek olduk¢a zor olmaktadir (24).
Bu calismada fonsiyonel testlerin erken hasari belirlemede yeterin-
ce duyarli olmamasi ve retrospektif bir calisma olmasi, dolayisiyla
kontrol grubunda gérme alani testi uygulanmamig olmasi nedeni
ile sadece HRTII tani aleti kullanildi. HRT gérintilerinin analizi sa-
yesinde ODCH ve rim hacmi gibi 3 boyutlu disk degiskenlerinin
kantitatif olarak degerlendirilmesi mimkin olmustur (25, 26).

Calismamizda grubumuz kiiglik olmasina ragmen, yas ve cinsiyet
acgisindan istatistiksel olarak gruplar arasinda fark gérilmemesi,
yas ve cinsiyetin glokomat6z optik disk nedeniyle glokom sip-
hesi olarak izlenen hastalarn ileride GIB artisi icin bir risk faktori
olmadigini duglindirmustdr.

Calismamizda global optik disk degiskenlerinin (RSLT kalinlig,
ODCA, cukurluk/disk alan orani, rim alani) ayni zaman diliminde
her iki grupta da ayni oranda degiskenlik gosterdigi saptanmustir.
Aslinda bu sonuglar glokomatdz degisiklik agisindan anlamli ve
bekledigimiz sonuclar degildi ne var ki HRTIl incelemeleri GIB arti-
sinin akabinde yapildidi i¢in vakalarin daha glokomatdz sinir kayb
olmadan analiz edilmesinin bunun nedeni oldugu sonucuna vardik.

Optik disk parametreleri incelendiginde ise disk biytkligunin
ileride GIB artigi icin bir risk faktéri olmadigi gérilda (27). ik ve
son olciimler arasinda degisim farki oranlar agisindan istatistiksel
olarak fark olmasa da ODCA, ODCH, cukurluk/disk alani orani,
ortalama ODCD, maximum ODCD, lineer ¢ukurluk/disk orani, to-
pografi standart sapma orani ¢alisma grubunda kontrol grubuna
gore daha ylksek bulundu. Bu sonuglar artmig ODCA'nin, artmig
ODCH'nin, yuksek c¢/d alan oraninin, yliksek ortalama ODCD'nin,
artmis maksimum ODCD’nin, yuksek lineer ¢/d oraninin ve yuk-
sek topografi standart sapmasinin OHT veya erken PAAG igin

onemli optik disk yapisal degiskenleri olabilecedini gdstermekte-
dir. Bu ¢alisma glokom hastalarinda yapiliyor olsaydi daha ylksek
ODCSO beklerdik, fakat bizim calismamizda ODCSO, kontrol
grubundan daha disik bulundu; bu da muhtemelen bizim has-
talanmizin hepsinin glokom hastasi olmamasi, OHT veya erken
PAAG oldugunu dusliindirmektedir.

SONUC

Sonug olarak glokom hastaliginin tani ve takibinde en buydk so-
runlardan birisi hastaligin erken tani konuldugu evredir. Kiigtik bir
calisma grubu olsa da, bu ¢alisma bildigimiz kadarnyla optik disk
yapisi nedeniyle glokom stipheli hastalann yaklagik on yillik HRTII
analizlerinin, GIB yiikselmeden ve yiikseldikten sonraki durumunu
aragtiran ilk calismadir. Calismamiz ylksek ODCA, artmig ¢/d alan
orani, ylksek ortalama ODCD ve yiksek maksimum ODCD'nin , ile-
ride GIB artisi icin bir risk olusturabilecegini géstermistir. Dolayisiyla
optik disk parametrelerinin detayli incelenmesi ileride GIB artisi icin
hangi global degiskenlerin etkin rol aldigini belirlemede nem arz
edecektir. Daha kesin sonuglar icin daha fazla hasta sayisi ve diger
goruntileme ydntemleri ile arastirmalar yapilmasi gereklidir.

Cikar Catismasi
Yazarlar herhangi bir ¢ikar catismasi bildirmemislerdir.

Hakem degerlendirmesi: Dig bagimsiz.

Etik Komite Onay:: Bu calisma icin etik komite olay: istanbul Medipol
Universitesi Klinik Aragtirmalar Etik Kurulundan (18.10.2012 tarih ve 03 say!
ile) alinmistir.

Hasta Onamu: Yazili hasta onami bu ¢alismaya katilan hastalardan alin-
mistir.
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Benign Prostat Hiperplazisi'nin Yeni Minimal Invaziv
Tedavi Secenegi: Prostat Icerisine UroLift® Uygulamasi,
Erken Dénem Sonugclari ile Tiirkiye’den ilk Vaka Serisi

A Novel Minimally Invasive Treatment Option for Benign Prostat Hyperplasia: Intraprostatic
UroLift®, The First Case Series of Turkey with Short Term Follow-up
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OZET

Amag: Benign prostat hiperplazisinin (BPH) yeni minimal invaziv tedavi secenegi olan UroLift® sisteminin uygulanabilirligini, etkinliginin ve giivenirli-
gini degerlendirdik.

Yéntemler: Mart 2011 ile Mayis 2013 tarihleri arasinda BPH tanisiyla UroLift® uygulanan hastalarin verileri geriye déniik olarak degerlendirildi. Toplam
10 hasta degerlendirmeye alindi. Hastalarin demografik verileri, uluslararasi prostat semptom skoru (IPSS), hayat kalitesi (Qol) indeksi, ereksiyon islevi
uluslararasi indeksi (IIEF), Uroflowmetrik (UFM) parametreleri iceren operasyon dncesi, operasyon verileri ve operasyon sonrasindaki kisa dénemli takip
sonuglar degerlendirildi. Istatistiki analizlerde anlamli p degeri, p<0,05 olarak kabul edildi.

Bulgular: Ortalama yasi 64.8+10, toplam 10 erkek hasta ¢alisma kapsaminda degerlendirildi. UroLift® ile tedavi sonrasinda, kisa dénemli takiplerde
UFM’de 1. ayda ve 3. ayda maksimum (sirasiyla; p<0,001, p<0,001) ve ortalama akim hizinda istatistiki anlamli artis (sirasiyla p<0,001, p<0,001) ve
miksiyon sonrasinda mesanede kalan idrar miktarinda da istatistiki anlamli azalma saptandi (sirasiyla; p=0,025, p=0,016). IPSS'te 1. ve 3. aydaki takip-
lerde istatistiki anlamli diizelme mevcuttu (sirasiyla p<0,001, p<0,001). QoL skorlarindaki iyilesme 1. ve 3. ay takiplerde, IPSS'teki iyilesmeye paraleldi
(sirastyla p=0,022, p=0,003). UroLift® cihazi tim hastalarda etkindi. Ayrica kisa dénemli takiplerde, operasyon sonrasi 1. ve 3. aylarda, baglangica gére
IIEF skorlarinda istatistiki anlamli degisim saptanmadi.

Sonug: UroLift® cihazi secilmis hastalarda uygulandiginda, BPH tedavisinde uygulanan yeni, giivenli ve etkin minimal invaziv tedavi secenegidir.
(JAREM 2013; 3: 74-8)

Anahtar Sézciikler: Benign prostat hiperplazisi, hayat kalitesi, prostat, UroLift® uroflowmetre

ABSTRACT

Objective: To evaluate feasiblity, effectiveness, applicable of UroLift® which is a minimally invasive surgical treatment option in patients with lower
urinary tract symptoms (LUTS) caused by benign prostatic hyperplasia (BPH).

Methods: Between March 2011 and May 2013, data of patients who were operated with UroLift®, were investigated retrospectively. There were totally
10 patients. Demographic data of patients and internationale prostate symptom score (IPSS), quality of life (QoL) index, internationale index of erectile
function (IIEF), uroflowmetry (UFM) parameters were recorded before operation. Additionally, operation data, postoperative data and short follow-up
were recorded and evaluated. In statistical analysis, statistical p value was accepted as p<0.05.

Results: Mean age was 64.8+10 years, and 10 men evaluated totally. After 1 month and 3 months UroLift® implantation, in short follow-up, maximum
(respectively; p<0.001, p<0.001) and mean urine flow rate statistical significant increased (respectively; p<0.001, p<0.001). Additionally post mictional
residuel volume in bladder statistical significantly decreased (respectively; p=0.025, p=0.016). There was statistically significant decrease in IPSS after
1%t and 3 months of surgery (respectively, p<0.001, p<0.001). Development in QoL index were parallel to develoments in IPSS, after 1 month and 3
months of surgery (respectively; p=0.022, p=0.003). UroLift® was effective in all patients. Additionally, there was no significant difference in IIEF scores
in follow-up.

Conclusion: UroLift® was effevtive in selected patients. In addition, it was new, safe, a novel minimally invasive surgical treatment option in BPH.
(JAREM 2013; 3: 74-8)

Key Words: Benign prostat hyperplasia, quality of life, prostate, uroflowmetry, UroLift®

GiRiS da yaklasik %23, 60 yasindan 70 yasina kadar olan dénemde ise

Benign prostat hiperplazisi (BPH), yaslanan erkeklerin giderek ar- %78lere varabilecegini gostermektedir (2). AUSS yol acan BPH

tan alt triner sistem semptomlarina (AUSS) yol acan hastaligidir ~ zamanla hayat kalitesini (Qol) azaltir ve bu durum tedaviyi gerek-

(1). Literatr verileri semptomlari olan BPH insidansini, 50 yasin-  tirmektedir (3).
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Medikal, minimal invaziv yéntemler ve cerrahi yontemler BPH'in
tedavi secenekleridir. Medikal tedavi, tedavinin ilk basamagidir.
Alfa Bloker ajanlarin tek bagina ya da 5-alfa rediktaz inhibitori
ile birlikte kullanimi glinimizde BPH'in altin standart medikal
tedavi secenekleridir (4). Medikal tedavinin BPH'a bagh AUSS
tedavi etmede yetersiz kaldigi durumlarda cerrahi tedavi sece-
nekleri devreye girmektedir. Transiretral prostat rezeksiyonu
(TUR-P), BPH'in altin standart cerrahi tedavi secenegidir (5).
TUR-P tedavisi ile uluslararasi prostat semptom skorunda (IPSS)
medikal tedaviye kiyasla 2-3 kat artis saglanabilir (6). Her ne
kadar TUR-P standardize edilmis cerrahi tedavi secenegdi olsa
da, uzun doénemli takiplerde %65 ejakilasyonda bozukluk, %10
erektil disfonksiyon %7 Uretral darlik, %3 Uriner inkontinansa yol
acabilir (6). Benzer olarak transuretral mikrodalga tedavisi ve
transuretral igne ablasyon tedavisi gibi BPH'nin minimal invaziv
tedavi secenekleri %3 Uriner inkontinans ve %3,1-7,5 erektil dis-
fonksiyon %22'lere varan retrograd ejakilasyonla iligkilidir (7).
Bu nedenlerle daha az morbiditeye yol acan, daha minimal in-
vaziv tedavi arayiglar sirmektedir.

UroLift®, prostatik iretral aski tedavisi olarak tanimlanan; BPH'nin
cerrahi tedavisinde daha minimal invaziv se¢enek olarak kullani-
lan yeni bir ydntemdir (8). Prostatik loblarin askiya alindidi ve tret-
ral aciklik saglandigi bu yeni yontem ile prostatik doku rezeksiyo-
nu yapilmadigindan, uzun dénemli takiplerde TUR-P sonrasinda
olusan komplikasyonlar meydana gelmez (9).

Bu calismada, UroLift® cihazinin uygulanabilirligini, glivenligini ve
etkinligini degerlendirdik. Bu seri, Glkemizdeki UroLift® cihazinin
uygulandigi hastalarin erken dénemli sonuglarini degerlendiren
ilk calismadadir.

YONTEMLER

Toplam 10 hastaya 2011 Mart ve 2013 Mayis tarihleri arasinda,
BPH tanisiyla UroLift® implantasyonu yapildi. Operasyon éncesi
tim hastalar operasyon i¢in onam formlarini imzaladilar. Bu ¢alig-
ma ayrica Erzincan Universitesi bilimsel arastirma projeleri tara-
findan “SAG-A-311212-0010" no'lu proje olarak desteklenmistir.

Operasyon endikasyonu icin Avrupa Uroloji Birligi BPH kilavuzu
g6z &nine alindi (5). Operasyon dncesinde tim hastalar BPH
nedeniyle medikal tedavi kullanmisti ve artik medikal tedaviden
fayda gérmdiyorlardi.

Operasyon oncesinde; yas, vicut kitle indeksi (kg/m?), ek hasta-
liklar, kullanilan ilaglar, dnceden Uretral sondali olup olmadiklari,
droflowmetrik (UFM) parametreler, iseme sonrasi mesanede ka-
lan idrar miktar (PVR), transrektal ultasonografideki (TRUS) pros-
tat volimd, IPSS, Qol indeksi, ereksiyon iglevi uluslararasi indeksi
(IEF), Amerikan Anesteziyologlan Birligi skorlamasi (ASA), idrar
miksroskopisi, idrar kiltirl, hemoglobin, Prostat spesifik anijen
(PSA), operasyonda; operasyon slresi, komplikasyonlar, operas-
yon sonrasi hastanede kalis stiresi, serum hemoglobin kaydedildi.
Operasyon sonrasinda 1. ve 3. aylardaki takiplerde; UFM, Qol,
[IEF, PVR degerlendirildi.

Operasyona, TRUSta prostat orta lobu olan, BPH disindaki ne-
denlere bagli AUSS, ndrojen mesane, PSA>4ng/dL, dnceden
gecirilmis prostat cerrahisi, herhangi kanser oykisl, mesane
hastaligi 6ykisu, prostat volimi >100g, IPPS<12, PVR>350mL,
UFM'de maksimum akim hizi (Qmax) >15mL/sn, ¢alismaya alin-
mama kriterleriydi.
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UroLift® Prostatik Aski

UroLift® (NeoTract Inc., Pleasanton, CA, USA) (Resim 1A) Uretral
aski, nitinol kapsuler igne (8x6mm), paslanmaz celik Uretral son
kissmda kalan parca (8x1x0,5mm) ve polipropilen monofilaman
(0,4 mm capl) iceren cihazlardir (Resim 1B).

Her bir cihazda bahsi gecen askidan bir adet bulunmaktadir
(Resim 1B). Cihaz igerisinde bulunan 19G igne sayesinde 20f
sistoskopi (Karl Storz, GmbH&Co. KG. Tuttlingen, Germany) ki-
lavuzlugunda, prostat icerisine implante edilmektedir. Polimerik
monofilament, ileride gerek duyulabilecek TUR-P ya da laser
prostat vaporizasyonuna uygundur. Ayrica Uretral paslanmaz ce-
likten son parca, ¢ok ¢abuk epitelize olmaktadir.

Cerrahi Prosediir

Serideki hicbir hastanin islem dncesinde aktif Uriner sistem en-
feksiyonu yoktu, TRUS'ta prostatik orta lob saptanmadi ve PSA
seviyeleri 4ng/dL'den disiiktii. Islem baslangicinda profilaktik
olarak parenteral antibiyotik (kinolon) uygulandi. Serimizdeki
hastalara lokal anestezi (n=1), spinal anestezi (n=2), genel anes-
tezi (n=7) uygulandi. Litotomi pozisyonuna alinan hastalara 6n-
celikle 20f sistoskopla (Karl Storz, GmbH&Co. KG. Tuttlingen,
Germany) Uretrosistoskopi yapildi. Uretra boylu boyunca her-
hangi bir darlik acisindan, prostat orta lob agisindan ve mesane
ek patolojiler acisindan degerlendirildi (Resim 2A). 20f sistos-
kopun (Karl Storz, GmbH&Co. KG. Tuttlingen, Germany) kilifi
mesanede birakildi. Ardindan sistoskop koprisi parcasi cikar-
tildi. 0°, 2,9 mm capli optik (Karl Storz GmbH&Co. KG. Tuttlin-
gen, Germany) UrolLift® (NeoTract, Inc., Pleasanton, CA, USA)
cihazinin icerinden gegirilerek, 20f sistoskop kilifinin icerisinden
itildi. Daha sonra Entegre gériinti sisteminin (Olympus, Inc. San
Jose, Ca, USA) ekranindaki gériintii izlendi. Oncelikle mesane
icerisinde cihazin ucu 90° sagda ya da sola cevrildi ve mesane
boynundan yaklagik 1,5 cm distale kadar cihazin ucu prostatik
Uretraya stirtmeden ve herhangi bir Uretral travma yaratmadan
geri ¢ekildi. Ardindan cihazin ucu 1,5 cm retrakte edildi ve yakla-
stk 20° laterale alindi. Komprese edilen prostat lateral lobu “B”
seklini aldigi goruldi. Sistoskopik anterolateral, saat 2 ya da 10
hizasina UroLift® cihazinin ucu hizaland.

Tum bunlann ardindan UroLift® cihazinin kilidi agildi, cihazin ig-
neyi serbestleyen tuslarina sertce basildi. Daha sonra cihazin
ucu hafifce mediale dogru alindi. Bu iglem sirasinda UroLift® ug
kisminda, prostat icerisinde kalacak paslanmaz celik Uretral son
kisim gorildikten sonra cihazin arkasindaki serbestleme tusuna
basildi. Bu islem anterior Uretral aciklik saglanana kadar sag ve
sol prostatik loblara uygulandi (Resim 2B).

Islem sonunda sistoskopik olarak, islem sonrasinda anterior iiret-
ral aciklik saglandigi tekrar teyit/kontrol edildi (Resim 2C). Tum
seride hicbir hastamiza islem sonunda Uretral kateter konulmad.
Ayrica UroLift® implantlanin prostat icerisine yerlestirilmesi so-
nucu prostatta olusabilecek 6dem ve operasyon sonrasi Uretral
acikhigin kapanma riskine karsi, islem sirasinda parenteral antienf-
lamatuvar (naproksen sodyum) uyguland..

istatistiksel Analiz

Istatistiksel analizler icin SPSS (Statistical Package For Social
Sciences) for Windows 16,0 (SPSS Inc, Chicago, IL, United Sta-
tes) programi kullanildi. Analizlerde, dl¢ilebilir degiskenlerin
kargilastinlmasinda, independent samples T test ve paired
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samples T test, gruplarin varyabilite analizleri icin Kruskal Wal-
lis testi, non-parametrik degerlerin grup ici analizlerinde Wil-
coxon Signed Ranks test, gruplar arasi analizler Mann-Whitney
U test kullanildi. istatistiksel anlamli p degderi, p<0,05 olarak
kabul edildi.

BULGULAR

Ortalama yas 64,8+10 yil ve viicut kitle indeksi 26,9+1.8 kg/m? ola-
rak saptandi. TRUS'ta dl¢llen ortalama prostat volimu 46,7+15,4
cm?idi.

Calisma baslangicinda ortalama IPSS 22,8+5,1 olarak saptand.
Operasyon sonrasi 1. ay IPSS ortalamasi 13,4+2,8, 3. ayda ise
12,6+2,4 idi. Bu verilerle IPSS'te baglangica goére 1. ay ve 3. ay
takiplerde istatistiki anlamli iyilesme mevcuttu (sirasi ile p<0,001,
p<0,001). Ayrica 1. ve 3. ay takiplerdeki IPSS kiyaslandiginda,
istatistiki anlamlilik saptanmamasina ragmen azalma mevcuttu
(p=0,053).

UFM parametreleri kiyaslandiginda, ¢alisma oncesinde 6l¢i-
len ortalama Qmax 7,7+2,7 mL/sn, 1. ayda ortalama 10,2+2,8
mL/sn, 3. ayda ise 11,3£3,1 mL/sn olarak belirlendi. Qmax'ta
baglangica gore 1. ayda ve 3. ayda istatistiki anlamli yikselme
mevcuttu (sirastyla p<0,001, p<0,001). Ayrica 1. ay ve 3. ay ta-
kipleri analiz edildiginde Qmax'ta 3. ayda 1. ay takiplere goére
istatistiki anlamli olmayan artig belirlendi (p=0,075). UFM'de
ortalama akim hizi (Qavg) degerleri ve PVR degerleri kiyas-
landiginda da Qmax degisimi ile benzer degisimler bulundu
(Tablo 1).

[IEF skorlan kiyaslandiginda takiplerde, tedavi dncesi hesaplanan
skorlarla benzer oldugu goérildi. Qol skorlarina bakildiginda te-
davi dncesine gore 1. ay 3. ay takiplerinde istatistiki anlamli iyiles-

me mevcuttu (sirasiyla p=0,022, p=0,003). Takip sonuclarina ba-
kildiginda yasam kalitesinde 3. ay sonunda, 1. aya gore istatistiki
anlamli iyilesme saptandi.

Calisma sirasinda 10 hastada toplam 35; ortalama 3,5+1,5 (2-7)
UroLift® cihazi kullanildi ve ortala operasyon siresi 17,9+13,0 da-
kika olarak saptandi.

Tedavi edilen hastalarin hicbirinde operasyon sonrasi Uretral ka-
teterizasyon ihtiyaci olmadi ve 1. giin taburcu edildiler. Hi¢bir has-
tada operasyon sirasinda ve sonrasinda komplikasyon gelismedi.

TARTISMA

Bu calismada Urolift® cihazinin uygulanabilirligi, glvenligi ve
etkinligi degerlendirilmistir. Tim bunlarin yaninda kisa dénemli
takip sonuglar analiz edilmistir. Calisma verilerinin 151§inda, Uro-
Lift® cihazinin secilmis hasta grubunda kolayca uygulanabildigi,
kisa dénemli takip sonuglarinin literatirde daha &énceden
yayinlanan medikal tedavi sonuclarina gére daha iyi oldugu
gorildu (10). Akin ve calisma arkadaslarinin (10) yaptigi calis-
mada medikal tedavi uygulanan BPH tanili hastalarin 1. ayda
%68,7, 3. ayda ise %72,9 tedavi basarisi sunulmustur. Bu se-
ride ise hastalarin timinde UFM parametrelerinde gelisme
elde edilmistir. Bir baska deyisle, tim hastalarda basar elde
edilmistir.

Calismamizda IPSS'te operasyon sonrasi takiplerin 1. ve 3. ayla-
rinda, giderek artan, istatistiki anlamli iyilesme vardi. Bu veriler
Chin ve caligma arkadaglarinin (9) sonuglarina paraleledir. Chin
ve calisma arkadaglan (9) 3. ayin sonunda IPSS'te %60 iyilesme
rapor etmiglerdir. Bizim serimizde ise 1. ayin sonunda ortalama
%41,2, 3. ayin sonunda ise 44,7'lik iyilesme saglandi. Bizim se-
rimizde Chin ve calisma arkadaslarininkine (9) gére daha dustk
iyilesme oranlari saptanmasinin nedeni, serimizin daha az hasta
sayisi icermesi olabilir. Ayrica McNicholas ve calisma arkadaslan
(11) 50 hastalik cok merkezli caligmalarinda, bizim sonuclarimiza
benzer sonuclar yayinlamislardir. McNicholas ve calisma arkadas-
lar (11) serilerinde, 1,5 aylik takip sonuglarinda IPPS'te %47'lik
degisim, 3 aylik takiplerde ise %54 ik degisim bildirmiglerdir. Bu
veriler medikal tedavi ile elde edilen IPSS iyilesmesinden daha iyi
sonuclar icermektedir. Akin ve caligma arkadaslari (10) tamsulosin
ile tedavi ettikleri grupta IPSS'te, 1 ay sonunda yaklagik %22, 3. ay
sonunda yaklagik %23 azalma saptamiglardir. Bizim takip sonug-

Resim 2. Sitoskop gériintiileri. a) islem &ncesi prostatik tiretradaki yan lob obstriiksiyonu gériilmekte. b) UroLift® prostata implante edilirken.
¢) Islem sonrasi prostatik tretraya bakis, anterior agiklik gorilmekte
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Tablo 1. UroLift® tedavisinin kisa dénemli takip sonuclarinin karsilastiriimasi

Tedavi dncesi ve kisa dénemli takipler

Takipler arasi P degerlerinin karsilastiriimasi

Tedavi dncesi 1. ay 3. ay

Parametre ortalama=SD ortalama=SD ortalama=SD Tedavi dncesi 3. ay

1. ay 3. ay 1. ay
IPSS 22,8+5,1 13,4+2,8 12,6+2,4 <0,001* <0,001* >0,05
Qmax (mL/sn) 7,7+2,7 10,2+2,8 11,3+3,1 <0,001* <0,001* >0,05
Qavg 3,5+1,4 51x2,0 5,6+1,8 0,005* 0,001* >0,05
PVR (mL) 53,8+30,0 45,1+23,5 43,3+£22,7 =0,025* 0,016* >0,05
lIEF 17,1£6,1 16,3+6,9 16,4+6,7 >0,05 >0,05 >0,05
QoL 3,6+0,8 2,8+0,9 2,2+0,9 0,022* 0,003* 0,005*

*Istatistiki anlamli p degeri

IIEF: Ereksiyon islevi uluslarasi degerlendirme indeksi, IPSS: Uluslar arasi prostat semptom skorlamasi, PVR: iseme sonrasi mesanede kalan idrar miktar, Qavg:
Uroflowmetride ortalama idrar akim hizi, Qmax: Uroflowmetride maksimum idrar akim hizi, QoL: Hayat kalitesi skorlamasi, SD: Standart Sapma

larimizda IPSS'te saglanan azalma, medikal tedaviden ¢cok daha
iyidir. Avrupa Uroloji birliginin tedavi kilavuzu verilerine gore ise
TUR-P ile IPSS'te 1. ay sonunda yaklasik %63 kadar iyilesme bek-
lenmektedir (5). Calismamiz sonuglar ve literatlir verileri birlikte
degerlendirildiginde, UroLift® prostatik Uretral aski, secilmis has-
ta grubunda TUR-P'den daha az, fakat medikal tedaviden daha
fazla IPSS'te iyilesme saglar.

Calismamizda, IPSS'te elde edilen gelismelere kiyasla, UFM para-
metrelerinde elde edilen sonuglarda medikal tedavi ile kiyaslandi-
Jinda, daha iyidir. Qmax'da ilk ayda %32'lik, 3. ayda ise %46,7'lik
iyilesme elde edildi. Bu veriler Woo ve ¢alisma arkadaglarinin (8)
yayinladiklar sonuglara yakindir. Qmax verilerine paralel olarak
Qavg'de 1. ay 3. ay sonunda belirgin artis saptanmistir. PVR'de ise
1. ay ve 3. ay sonunda yaklasik sirasiyla %19,9 ve %19,5'lik istatisti-
ki anlamli azalma bulundu. Tim bu veriler IPSS'deki degisimlerin
klinige yansimasidir.

IPSS, AUSS primer belirtecedi oldugundan, IPSS'teki iyilesme
semptomlarin iyilesmesi, indirekt olarak hayat kalitesinin artmasi-
na sebep olabilir. Calismamizda da QoL skorlarn bu durumu des-
teklemektedir. Takiplerde, baslangica gore 1. ay ve 3. ay sonun-
da istatistiki anlamli iyilesme saptandi. Ayrica operasyon sonrasi
gorilen dizirinin 1. ay sonunda neredeyse tim hastalarda kay-
bolmasi ve 3. ay sonunda tamamen yok olmasi; QoL skorlarinin
iyilesmesini saglamustir.

Operasyon sonrasi takiplerde, hicbir hastaya Uretral kateter ko-
nulmadi ve tim hastalar 1. giinde taburcu edildi. Operasyon sira-
sinda ve kisa dénemli takiplerde hicbir komplikasyon gorilmedi.
Operasyon sonrasi takiplerde IIEF skorlarinda neredeyse hicbir
degisiklik yoktu. Bu verilerle Woo ve ¢aligma arkadaslarinin (12)
yaptiklari calisma sonuglarina benzerdir. On hastalik klinik dene-
yimimizde, tim hastalar operasyon sonrasi miksiyonlarini kolayca
ve operasyon dncesine gore belirgin rahat yaptilar. Tum hastalar
operasyon sonrasinda 1. ay takiplerinde, operasyon sonrasinda
giderek azalan diziriden bahsetmekteydiler. Bu durum 3. ay so-
nunda tamamiyla kaybolmustu.

Calismamizin bazi kisitlamalar mevecuttu. Oncelikle hasta sayi-
miz azd, bu istatiski sonuclarimizi etkilemis olabilir. Ayrica ca-

lismamiz geriye doénlk verilerin analizi ile yapilmisti. UroLift®
prostatik implantlarin BPH'ya bagli AUSS tedavi ettigi bir ger-
cektir fakat, prospektif bir calismada; medikal tedavi ve TUR-P
ile karsilastinimasi UroLift®in etkinliginin daha iyi gosterilmesini
saglayabilir.

SONUC

Secilmis hasta grubunda, uygulamasi kolay, glvenilir, medikal
tedaviden daha etkin sonuglar saglayan UroLift®, BPH'ya bagli
AUSS semptomlarini tedavi edebilir ve kisa dénemli takiplerde
BPH hastalarinin hayat kalitesini arttinr. Daha iyi sonuglar icin ge-
nis hasta serilerinin oldugdu, prospektif calismalara ihtiyac vardir.
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ABSTRACT

Objective: Human cord blood, a specialized blood tissue, contains many substances including several enzymes which act by different biochemical
reactions. Carbonic anhydrase (CA) isoenzymes are one of the most important enzyme family which are crucial for living organisms to survive. How-
ever, there is limited data regarding the effect of vitamins on CA isoenzymes. The aim of this study is to test the inhibitory effect of some widely used
vitamins on human cord blood CA | and Il (hcbCA | and hcbCA 1I).

Methods: We purified hcbCA | and hebCA Il from human cord blood erythrocytes by Sepharose-4B-I-tyrosine-sulfanilamide affinity gel chromatogra-
phy. The inhibitory effects of vitamin A (retinol), vitamin B12 (cyanocobalamin) and vitamin K (menadione sodium bisulfate, k3) on two isoenzyme were
checked using IC values.

Result: IC, values for vitamin A, vitamin B12 and vitamin K were found to be 44, 90, and 31 uM for hcbCA I and of 51, 62, and 21 uM for hcbCA I;
respectively. All these substances were found to be non-competitive inhibitors.

Conclusion: Vitamins are vitally important for continuation of life and activity of some of enzymes. While the physicans recommend pregnant women
to take vitamins during pregnancy, we suggest that the findings obtained in this study be taken into consideration. (JAREM 2013; 3: 79-83)

Key Words: Cord blood, vitamins, carbonic anhydrase, inhibition effect

BZET

Amag: insan kordon kani, farkli biyokimyasal reaksiyonlanin olusumunda rol alan enzimler gibi bircok maddeyi iceren ézelesmis bir kan dokusudur.
Karbonik anhidraz (CA) izoenzimleri canli organizmalarin hayatta kalmalari icin gerekli olan en énemli enzim ailelerden biridir. Fakat Vitaminlerin CA
izoenzimleri Gzerine etkileri hakkinda yeterli bilgi bulunmamaktadir. Bu ¢alismanin amaci, yaygin olarak kullanilan bazi vitaminlerin insan kordon kanin-
dan saflagtinlan CA | ve Il Gizerine in vitro etkilerini aragtirmaktir.

Yéntemler: insan kordon kani eritrositlerden hcbCA | ve Il hcbCA izo enzimleri Sefaroz-4B-L-tirozin-siilfamid afinite jel kromatografisi kullanilarak saf-
lagtinildi. Iki izoenzim (izerine A vitamini (retinol), B12 vitamini (Siyanokobalamin) ve K vitamini (menadion sodyum bisiilfat, K3) inhibisyon etkileri IC,
degerleri kullanilarak kontrol edildi.

Bulgular: Sirasiyla, A vitamini, B12 vitamini ve K vitamini igin IC50 degerleri hcbCA ligin 21 uM, 90 uM, 44 uM ve hcbCA Il igin 51 uM, 62 pM, 31 uM
olarak bulunmustur. Calisilan vitaminlerin, yarismasiz inhibisyon gésterdigi bulundu.

Sonug: Vitaminler bazi enzimlerin aktivitleri ve hayatin devami icin oldukga &nemlidir. Doktorlar, gebelikte vitamin destedi énerisinde bulunurken
calismamizda elde ettigimiz sonuglan da dikkate almalarini éneririz. (JAREM 2013; 3: 79-83)

Anahtar Sozciikler: Kordon kani, vitaminler, karbonik anhidraz, inhibisyon etkisi

INTRODUCTION kcat of some CA isoforms exceeds (1x10°s™") (4). In addition, the
reactions of CA isoenzymes are essential to several physiological
processes such as calcification, photosynthesis, respiration, ionic,
acid-base and fluid balance, metabolism and cell growth (5).

Recently, cord blood has become one of the major areas of inter-
est in science. For instance; cord blood stem cells are currently
used in the treatment of several life-threatening diseases such as

cancer, genetic diseases, and blood disorders. Determination of
the kinetic properties of cord blood has become very important
today (1, 2). Cord blood contains many enzyme and these en-
zymes are very important for the life attendance. One important
family is the carbonic anhydrases, which catalyze the reversible
reactions of CO, and water (3). CA is of broad interest because
it is one of the fastest enzymes known; the turnover number or
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Erzincan Universitesi Tip Fakiiltesi, Biyokimya Anabilim Dali, Erzincan, Tirkiye
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Classification of Vitamins is divided into two groups, such as ac-
cording to biological and chemical activity, but not their struc-
ture. Vitamins analysed according to their biochemical function
mainly are divided into two groups; first, some of them are or-
ganometallic compounds with important metabolic derivatives
that act as cofactors faor certain enzymes. Those in the second
group have an antioxidant activity. Both functions are important
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for fulfilling activities of enzymes and elimination of oxidant sub-
stances. A number of investigations have reported vitamin A (ret-
inol), vitamin B12 (cyanocobalamin) and vitamin K (menadione,
k3) (Fig. 1) as having exhibited beneficial effects on the regulation
of metabolism (6-8).

Cyanocobalamin contributes to the optimal functioning of the
central nervous system through its role as cofactor in numer-
ous catalytic reactions in the human body, which are required
for neurotransmitter synthesis and functioning and myelination
of the spinal cord and brain (9, 10). Vitamin A is a vital nutrient
for humans and is converted to the visual chromophore, 11-cis-
retinal, and to the hormone, retinoic acid (11). Vitamin K is an-
other important essential molecule in nutrients. This molecule is
associated with the blood-clotting cascade. Vitamin K has three
different molecules and one of them is menadione (Vitamin K3).
Most of the researches are focused on menadione. It was used as
an oxidative model for the explanation of anticancer effects both
in vitro and in vivo (12). On the other hand, dosages of vitamins
are important for regulation of metabolism. It was shown that vi-
tamins have inhibitory effects on some enzymes. Menadione in-
hibited the lactoperoxidase activity. It demonstrated competitive
inhibition. Also, milk xanthine oxidase was inhibited by folic and
ascorbic acids. Also, it demonstrated non-competitive inhibition
on adenylate kinase (13-15).

Human cord blood carbonic anhydrases |, and Il are important for
the reversible hydration of carbon dioxide (CO,) to bicarbonate
(HCO,) with production of a proton (H*). As known, all of these
vitamins are commonly used during pregnancy. Vitamins show
inhibitory effects on enzymes (13-15). However, their dosage in
different organisms must be investigated carefully in the light of
these inhibitory actions. It is important to identify the enzyme
activities during pregnancy and characterize the factors increas-
ing or decreasing those activities. Therefore, in an effort to pro-
vide beneficial data for further investigations, the present study
aimed to evaluate the in vitro effects of commonly used vitamins
on hcbCA | and hcbCA [l isoenzymes.

METHODS

Chemicals

Sepharose 4B, protein assay reagents and 4-nitrophenylacetate
were obtained from Sigma-Aldrich Co. (Sigma-Aldrich Chemie
GmbH Export Department Eschenstrasse 5, 82024 Taufkirchen,
Germany). All other chemicals were analytical grade and ob-
tained from Merck (Merck KGaA Frankfurter strasse 250, D 64293
Darmstadt Germany).

Purification of carbonic anhydrase isozymes from human cord
blood by affinity chromatography

The purification of the both hcbCA isoenzymes was performed
in a single-step method by means of Sepharose-4B-L tyrosine-
sulphanilamide affinity gel chromatography. Firstly, we obtained
letters of consent from patients before cesarean section and
normal delivery.Then we got fresh human cord blood obtained
from the Blood Centre of Erzincan Hospital. Erythrocytes were
purified from this fresh blood. The blood samples were centri-
fuged at 2250xg for 15 min and the plasma and buffy coat were
removed. The red cells were isolated and then washed twice
with NaCl (0.9%) and haemolysed with 1.5 volumes of ice-cold
water. The ghost and intact cells were removed by centrifuga-

tion at 14500 xg for 30 min at 4°C. The pH of the haemolysate
was adjusted to 8.7 with solid Tris. CNBr-activated-Sepharose
4B was filtered by a Buchner funnel and washed with cold NaH-
CO, buffer (0.1 M, pH 10.0). L-Tyrosine by using saturated L-
tyrosine solution in the same buffer was coupled to Sepharose
4B-L-tyrosine activated with CNBr. The affinity gel was obtained
by diazotization of sulphanilamide and coupling of this com-
pound to the Sepharose 4B-L-Tyrosine. After 10 minutes of re-
action, the diazotized sulphanilamide was poured into 40 mL of
the Sepharose 4B-L-Tyrosine suspension. The pH was adjusted
to 9.5 with 1 M NaOH. After gentle stirring for 3 hours at room
temperature, the coupled red Sepharose derivative was washed
with 1 L of water and then 200 mL of Tris-sulphate (0.05 M pH
7.5). The haemolysate was applied to the prepared Sepha-
rose-4B-L tyrosine-sulphanilamide affinity column equilibrated
with 25 mM Tris-HCI / 0.1M Na,SO, (pH 8.7). The affinity gel
was washed with 25 mM Tris-HCI/22 mM Na,SO, (pH 8.7). The
human cord blood carbonic anhydrase (hcbCA | and hcbCA 1)
isozymes were eluted with 1 M NaCl / 25 mM Na,HPO, (pH 6.3)
and 0.1 M CH,COONa /0.5 M NaClO, (pH 5.6), respectively. All
procedures were performed at 4°C (16, 17).

Hydratase activity assay

CA activity was assayed by following the hydration of CO, ac-
cording to the method described by Ozturk Sarikaya et al. (18).
Enzyme unit (EU) of CO,-hydratase activity was calculated by us-
ing the following equation (t -t /t) where t_and t_are the times

for pH change of the non-enzymatic and the enzymatic reactions,
respectively.

Esterase activity assay

CA activity was assayed according to the method described by
Innocenti et al. (19, 20). CA activity was determined by follow-
ing the change in absorbance at 348 nm of 4-nitrophenylac-
etate (NPA) to 4-nitrophenylate ions over a period of 3 min at
25°C using a spectrophotometer (CHEBIOS UV-VIS) according
to the method described by Verpoorte et al. (21). The enzy-
matic reaction, in a total volume of 3.0 mL, contained 1.4 mL
0.05 M Tris-SO, buffer (pH 7.4), 4-nitrophenylacetate (1 mL, 3
mM), H,0 (0.5 mL) and enzyme solution (0.1 mL). A reference
measurement was obtained by preparing the same cuvette
without enzyme solution. The inhibitory effects of A (retinol),
vitamin B12 (cyanocobalamin) and vitamin K (menadione so-
dium bisulfate, k3) were examined. All compounds were test-
ed in triplicate at each concentration used. Different inhibitor
concentrations were used. The activity of the control cuvette
was accepted as 100%. For each inhibitor, activity (%)-[Vita-
mins] graphs were drawn. For determination of Ki values, three
different vitamin concentrations were tested. In these experi-
ments, 4-nitrophenylacetate was used as substrate at five dif-
ferent concentrations (0.15-0.75 mM). The Lineweaver—-Burk
curves were drawn (22).

Protein determination

Protein during the purification steps was determined spectro-
photometrically at 595 nm according to the Bradford method
(23), using bovine serum albumin as the standard.

SDS polyacrylamide gel electrophoresis
SDS polyacrylamide gel electrophoresis was performed after
purification of the cord blood isoenzymes. It was carried out in
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10% and 3% acrylamide for the running and the stacking gel, re-
spectively, containing SDS (0.1%) according to the Laemmli pro-
cedure (24). A 20 mg sample was applied to the electrophoresis
medium. Gels were stained for 1.5 h in Coomassie-Brilliant Blue
R-250 (0.1%) in methanol (50%) and acetic acid (10%), and then
destained with several changes of the same solvent without the
dye. The electrophoretic pattern was photographed (Fig. 2).

Statistical evaluation
This study does not need any statistical hypothesis testing.

RESULTS

CA, and Il from human cord blood erythrocytes were purified by
a simple step procedure using Sepharose 4B L-tyrosine sulpha-
nilamide affinity column. As can be seen in Table 1, hcbCA | was
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purified 151.88-fold with specific activity (1183.67 EU mg™”) and
yield (75.64%). On the other hand, hcbCA Il was purified 811.21-
fold with specific activity (6321.79 EU mg) and yield (71.45%).
SDS-PAGE zymograme of both isoenzymes showed a single
band (Fig. 2). Three inhibitors [vitamin A (Retinol), vitamin B12
(cyanocobalamin) and vitamin K (menadione, k3)] were prepared
and evaluated for the inhibitory effects on hcbCA |, and II. The
inhibitory effects of these vitamins were tested in the range of
0.001-1000 mM. All vitamins showed inhibitory effects on hcbCA
I, and hcbCA II, under in vitro conditions. IC,, values were calcu-
lated by Activity (%)-[Vitamins] graphs and are given in Table 2. K|
values were calculated from Lineweaver-Burk graphs (21, 22) and
are given in Table 2.

DISCUSSION

Cord blood is an alternative stem cell source for treating cancer
and genetic diseases. Therefore, analysing the enzyme prop-
erty of cord blood is crucial for the organism. Umbilical cord
blood contains different enzymes such as glucose 6-phosphate
dehydrogenase, glutathione reductase and carbonic anhydras-
es (25, 26). CA included 16 different isoforms, which are found
in different tissue and organisms. Most of the investigations fo-
cused on CA |, and ll, because they were extracted from blood
erythrocytes. CA |, and CA Il were purified by affinity column
chromatography. The effects of various chemicals, pesticides
and drugs on its activity have been investigated (16-20).

Vitamins are organic compounds required by an organism as a
vital nutrient in limited amounts (27). Thirteen vitamins are uni-
versally recognized at present. Some of them show hormone-
like functions as regulators of mineral metabolism, or regula-
tors of cell and tissue growth and differentiation (28). Vitamin A

refers to the compounds retinal, retinol and its esters, whereas
provitamin A refers to the carotenoids B-cryptoxanthin (29).
Vitamin A is indispensable for cell differentiation, embryonic
development and vision, besides many other roles (e.g. gly-
coprotein synthesis, carcinogenesis, growth hormone pro-
duction) (30, 31). Vitamin B12 is an important water-soluble
vitamin that regulates red blood cell, neural cell activity and
displays antioxidant properties and modulates nucleic acid
metabolism and gene regulation (32, 33). It is generally used
as a therapeutic agent and supplement, because of its efficacy
and stability (34, 35). All of these investigations exhibited vita-
mins important for continuation of life.

Vitamin A, vitamin B12, and vitamin K3 have many benefits for
organisms, but some investigations have revealed that these
three vitamins have inhibitory actions on some enzymes. Vita-
min K3 showed competitive inhibition on lactoperoxsidase™,
another investigation reported, this vitamin has inhibitory ef-
fects on human mitochondria DNA polymerase gamma (pol
gamma) (36). Vitamin K3 has inhibitory effects on aldehyde oxi-
dase (37). Some of the researches exhibited the effects of some
vitamins on carbonic anhydrase (CA). For example, Mraz and
friends checked the effect of vitamin D on the activity of eryth-
rocyte carbonic anhydrase isoenzymes (CA) in vitro and in vivo.
Vitamin D inhibited CA |, and CA Il (38, 39). There is not much
detailed study regarding the effect of vitamins on CAs activ-
ity. In this study, vitamins which are important during life were
investigated for their inhibitory effects on hcbCAIl and hcbCAll
in vitro, and their kinetic constants (K and IC, values) were re-
ported. This study showed that vitamins had strong inhibitory
effects on hcbCAI and hcbCAll activity, which have not been
reported previously. As evident from IC_ values, hcbCA |, and
hcbCA 11 inhibition by vitamin K are higher than vitamin A and
vitamin B12, respectively. IC_ values correlate with the Ki values
of the vitamin as shown in Table 2.

CONCLUSION

We believe that the results of this study should draw attention to
the use of vitamins throughout the whole life period, since CAs
have a part in the interconversion of CO, and water to HCO, and
H*, use of vitamins may decrease hcbCA | and hcbCA Il activity
in human cord blood erythrocytes. If it is necessary to give these
vitamins during pregnancy, their dosage should be very carefully
considered to decrease the potential side effects. Investigations
of the in vitro effects of these vitamins on hcbCA | and hcbCA I
activity is more important from a clinical point of view and for this
reason, detailed studies are required.
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Kardiyak Miksomalarin Tedavisinde Klinik ve Cerrahi Deneyimimiz: Erken ve Orta Dénem Sonuclar
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ABSTRACT

Objective: Cardiac myxoma is the most common benign heart tumor. In this study, early and mid-term results of patients who underwent intracardiac
myxoma exicision surgery were examined.

Methods: Between to 1988 and 2012 years, 31 patients with a median age of 56 years (range, 33 to 78 years) were operated for myxoma. Eighteen
female and 13 male underwent surgical excision of primary intracardiac myxomas. Twelve patients (38.7%) presented with congestive heart failure
symptoms and 19 patients (61.3%) with mitral obstruction symptoms. Preoperative diagnosis was established by transthoracic two dimensional echo-
cardiography. Nineteen had right atrial (RA) myxomas, 12 patients had left atrial (LA) myxoma. The surgical management was performed by wide
excision under cardiopulmonary bypass.

Results: One patient with cerebral embolism died during the early postoperative period. Mean follow-up was 9.8+1.4 years. Thirty patients had on
regular follow-up in NYHA Class | symptoms with no documented recurrences.

Conclusions: All patients with cardiac myxoma have immediate surgical treatement indication. Surgical excision of atrial myxoma gives excellent short
and mid-term results. (JAREM 2013; 3: 84-7)

Key Words: Myxoma, transthoracic echocardiography, surgery, excision

OzET
Amag: Kardiyak miksoma en sik gérilen iyi huylu kalp timérleridir. Bu ¢alismada, eksizyon cerrahisi yapilan intrakardiyak miksomali hastalarin erken
ve orta dénem sonuclar degerlendirilmistir.

Yéntemler: Miksoma nedeni ile 1988 ve 2012 yillar arasinda opere edilen, ortalama yasi 56 olan (yas araligi 33-78) 31 hasta degerlendirildi. Hastalarin
18'i kadin, 13'0 erkek idi. On iki hastada (%38,7) konjestif kalp yetmezligi ve 19 hastada (%61,3) mitral obstruksiyon semptomlar mevcuttu. Operasyon
dncesi tani transtorasik 2 boyutlu ekokardiyografi ile kondu. On dokuz hastada sag atrial mixoma,12 hastada sol atriyal miksoma mevcuttu. Cerrahi
tedavide kardiyopulmoner bypass altinda genis eksizyon uygulandi.

Bulgular: Serebral embolisi olan bir hasta postoperatif erken dénemde 6ldi. Ortalama takip siiresi 9,8+1,4 yil idi. Otuz hasta NYHA sinif | olarak di-
zenli olarak takip edilmis ve hastalarda niiks gorilmemistir.

Sonug: Miksomali tim hastalarda hemen cerrahi tedavi indikasyonu vardir. Atrial miksomanin cerrahi eksizyonunun erken ve orta dénem sonuglari
mikemmeldir.  (JAREM 2013; 3: 84-7)

Anahtar Sézciikler: Miksoma, transtorasik ekokardiyografi, cerrahi, eksizyon

INTRODUCTION

Intracardiac myxoma is the most common tumor of the heart with
an estimated incidence of 0.5 cases per million people per year
and composes approximately 70% of all cardiac tumors (1). Ap-
proximately 75% of these tumors arise from left atrium (LA) and
5-20 %from the right atrium (RA), 5% from both atria or the ven-
tricle (2). With the improvement of new diagnostic modalities,
especially two-dimensional echocardiography, the diagnosis has
been easier and less hazardous. In 1954, Crawford successfully
excised a myxoma from the left atrium using cardiopulmonary
bypass (3). Surgical intervention offers a potential for cure. The
aim of this study was to review the presentation, treatment, and
prognosis of atrial myxomas and review the early and late results
outcome after myxoma excision.
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METHODS

Study Setting and Design

The study was designed as a retrospective observational case
study. From February 1988 to December 2012, 31 consecutive
patients surgically treated for intracardiac myxomas in our center
were studied.

Patients and Study Evaluations

Eighteen (58.1%) were female and 13 patients (41.9%) were male,
and the median age was 56 years (range. from 33 to 78 years)
(Table 1). There were 12 LA myxomas (38.7%), 19 RA myxomas
(61.2%). All patients with RA myxoma presented with features of
right heart failure and all patients with LA myxoma mimicked mi-
tral stenosis clinically. One patient with LA myxoma (3.2%) was
admitted to the Emergency Department with a history of sudden
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Table 1. Clinical characteristics of the myxoma patients
(n: 31 cases)

Variable Number of patients (n=31)
Sex
Female/Male 18/13
Symptoms
Congestive Heart Failure,% 12 (30.8%)
Dyspnea, % 31 (100%)
Palpitation, % 31 (100%)
Chest Pain, % 31 (100%)
Preoperative rhythm
Sinus, % 31 (100%)
Atrial fibrillation, % 0
Emboli
Central nervous system, % 1 (30.2%)
Peripheral, % 0

Figure 1. Transthoracic two-dimensional echocardiyography: The
mass apical for chamber view showing the right atrial myxoma (arrows)
RV: Right ventricle, RA: Right atrium

onset weakness of both lower limbs and abnormal movement
of the upper limb one day prior to admission. On neurological
examination, he had findings of cerebral stroke. On physical
examination, he had mitral obstructive symptoms. The clinical
profile of the patient is shown in Table 1. Preoperative diagnosis
was established in all patients by transthoracic two-dimensional
(2D) echocardiography (TTE) (Figure 1). Tumor location was re-
vealed in the right atrium of 19 patients, and the tumors were
attached to the interatrial septum and measurements were in the
range of 40-55 mm x 60-90 mm. Tumor location was revealed in
the LA of 12 patients and measured (85-100 mm x 55-60 mm), a
large homogenous tumor attached to the atrial septum, which
was prolapsing into the left ventricle during diastole. Mild mitral
regurgitation was noted. The diastolic gradient across the mitral
valve was significant. None of the patients underwentcardiac
catheterization for diagnosis. A summary of the operative find-
ings and surgical techniques is shown in Table 2. All patients were
operated on after the diagnosis of atrial myxoma was made. The
operation, performed under cardiopulmonary bypass, used aor-
tic bicaval cannulation, moderate hypothermia and antegrade
blood cardioplegia. We did not manipulate the tumor before
the aorta was cross clamped. The transseptal approach incision
was used for the surgery. The tumor was widely excised with the
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Table 2. Myxomas: Operative finding and surgical
techniques

RA myxomas LA Myxoma
Myxoma (n:19) (n:12)
Approach
Transseptal approach like 19 (100%) 12 (100%)
biatrial incision
Location
Interatrial septum 17 (89.4%) 12 (100%)
Tricuspid valve leaflet 2 (10.5%)
Appearance
Gelatinous and lobulated 19 (100%) 12 (100%)
Peduncle 19 (100%) 12 (100%)
Closure of the defect
Direct 8 (42.1%) 9 (75%)
Patch 11 (57.9%) 3 (25%)

RA: right atrium; LA: left atrium

base on the septum (Figure 2). All four chambers were washed
with cold saline and any loose tumor fragments eliminated. The
surgically created atrial septal defect was repaired directly in 17
patients (54.8%) and with a bovine pericardial patch in 14 patients
(45.1%). The external appearance of tumors was usually gelati-
nous. The tumors ranged in size from a peduncle of é6x3x7 cm
to 5,5x7x9 cm (Figure 3a, b). All the myxomas were subjected to
routine histopatological examination and the diagnosis of myx-
oma confirmed.

Statistical Analyses
Quantitative data was given as mean+Standard Deviation. Quali-
tative values were described by percentages.

RESULTS

The hospital mortality after excision of myxomas was 3.2% ( one
patient with left atrial myxoma). This patient died due to a sud-
den malignant arrhythmia during the early postoperative period.
The other 30 patients were followed up on an outpatients basis
at regular intervals. They underwent clinical examination, ront-
genography, electrocardiography and TTE. Mean follow-up was
9.8+1.4 years. There were no recurrence of myxoma and all pa-
tients’ cardiac symptoms were classified in NYHA Class .

DISCUSSION

Cardiac myxomas are benign intracavitary neoplasms with an
incidence between 0.0013 and 0.03% in cardiac surgery (4, 5).
Cardiac myxomas may be localized in any of the four cardiac
chamber. They are more common in the atrial chambers, espe-
cially in the LA(2), usually appear in middle age, and are more
frequent in women. In our study, patients were mostly female and
middle-aged similar to other studies. However, the localization
of tumor were mostly in the right atrium, contrary to the other
studies. This revealed similar incidences, and as in other series,
a female predominance was noted with a female: male ratio of
1.4-2/1. The mean age of our patients was 46.7 years, which is in
concordance with that from the literature (6-9). Clinical symptoms
of myxomas were atypical and quite variable. The clinical mani-
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festations of myxomas depend on localization, size and speed
of growth of the myxoma (8, 10). All patients with LA myxomas
presented with mitral obstructive symptoms. One patient with an
LA myxoma presented with cerebral embolisation (stroke) and
mitral obstructive symptoms preoperatively. All patients with RA
myxomas presented with symptoms of congestive cardiac fail-
ure. Two-dimensional (2D) TTE is a safe and currently the most
important diagnostic modality available for imaging cardiac tu-
mors (11). Transesophageal echocardiography has increased the
specificity and sensitivity of diagnosis, especially in patients who
have a poor transthoracic echocardiographic window. Coronary
angiography should be performed in older patients who are at
risk for coronary artery disease. In our series, echocardiography
was uniformly successful in diagnosis of the tumor. None of the
patients required coronary angiography. Surgical excision of car-
diac myxomas must be performed, as soon as possible after the
diagnosis is established because of the high risk of valvular ob-
struction or systematic/pulmonary embolisation. The reported
rate of left or right sided embolic phenomena associated with
cardiac myxomas varies. There is a slight difference in the re-
ported rates of embolism of left and right sided myxomas with

Figure 2. Showing a large myxoma situated within the left atrium (LA)

systemic emboli occurring in 30-45% of patients with left sided
cardiac myxoma and pulmonary embolism occurring in about
10% of patients found to have right sided cardiac myxoma (6).
In right sided myxomas, multiple embolisms can give rise to pul-
monary hypertension. Rarely, this can give rise to fatal pulmonary
obstruction (6). According to researchers, symptoms associated
with embolic phenomena such as stroke or transient ischemic at-
tack are more common in young adults (1 in 250) than in older pa-
tients with these problems (1 in 750) (1). Our patient with cerebral
embolism was 36-year-old.

Surgical techniques for treating atrial myxoma are median ster-
notomy under total CPB or minimally — invasive videoassisted
approaches. Tumor fragmentation, followed by embolisation of
myxomatous debris, can be a serious intraoperative complication
of this procedure. However, the risk of embolisation can be great-
ly reduced, by manipulating the heart as little as possible during
cannulation and tumor excision (12). Various surgical approaches
have been reported in the literature (6, 13-16). The RA and RV
myxomas are approached through the right atrium. RA myxo-
mas demand more care during cannulation (6). The LA approach
gives a direct and fast access to the myxoma though not to its
attachment (13). The biatrial approach also allows good explora-
tion of all the cardiac chambers (14, 15). The transseptal approach
through right atriotomy suggested by Chit wood is more practical
and conservative (16). It has been estimated that cardiac myxo-
mas recur in 3%-7% of cases (17-20). McCarthy et al. (18) classified
cardiac myxomas into three types: complex, familial and sporad-
ic. Patients with complex and familial myxomas are characterized
by a high incidence of recurrent myxomas (19). Therefore, careful
surgical management and postoperative follow-up are important
for these patients. The incidence of recurrence after complete
excision is 1 %-3% in patients with sporadic myxomas and thus
a continuous postoperative follow-up is called for (19). Gerbode
was the first to report recurrence (20). Recurrence can be due to
inadequate resection, intraoperative implantation, embolization,
or tumor seeding at the time of operation, and multiple foci of
the tumor (17, 18, 20). Recurrence may occur within a few months
to several years after the initial surgical excision and most are
found in the first four years. In these cases, again, a wide resec-
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Figure 3. a) Showing a lobular, gelatinous,peduncular myxoma that caused cerebral emboli. b) Showing a lobular, gelatinous myxoma



tion of the atrial septum is recommended. Therefore, resections
should be complete, including all of the pedicle and the attach-
ment area, plus a safety margin (10, 15). In our experience, the
transseptal approach, like a biatrial incision, also allows good
exposure, ease and wide resection, and visualization of all the
cardiac chambers for any concomitant tumor. All of our patient
myxomas were sporadic and we did not see any recurrences.

CONCLUSION

Cardiac myxomas have a variety of symptoms and signs. Ob-
structive symptoms are the common mode of presentation, fol-
lowed by embolic manifestation. Immediate surgical treatment is
indicated in all patients. The transseptal approach like a biatrial
incision should be applied. Complete excision of the tumor with
excision of the tissue surrounding the pedicle including endocar-
dium is sufficient, and gives excellent early and mid-term results.
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Olgu Sunumu / Case Report

Orbita Tavani Lokalizasyonlu intradiploik Epidermoid
Kist: Olgu Sunumu

Orbital Roof Localized intradiploic Epidermoid Cyst: Case Report
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OzZET

Epidermoid ve dermoid kist tim orbital timérlerin %3-9'unu, intrakranial lezyonlarin %1'ini olusturur. Kranial yerlesim gésteren epidermoid kistler %25
intradiploik mesafede ve %75 intradural aralikta gérilmektedir. Orbital epidermoid kist siklikla orbitanin temporal konveksite tarafinda yerlesmektedir.
Cocukluk ve erken erigkin doneminde tespit edilir. Yerlesim yeri ve buyikligine bagdl olarak farkl klinik bulgular olusturabilir. Bilgisayarli tomografi
(BT) ve manyetik rezonans gérintileme (MRG) en dederli tani araglanidir. Cerrahi olarak total ¢ikartilmasi kabul edilen tedavi yontemidir.

(JAREM 2013; 3: 88-90)

Anahtar Sézciikler: Epidermoid kist, intradiploik, orbita

ABSTRACT

Epidermoid and dermoid cyst constitutes of 3-9% of all orbital tumors, and 1% of intracranial lesions. Cranial epidermoid cysts are seen 25% in intra-
diploic area and 75% in intradural area. Orbital epidermoid cyst often settles in the convexity of the temporal side of the orbit. It is determined during
childhood and early adulthood. It can create different clinical manifestations depending on the location and size. Computerized tomography (CT)
and magnetik resonans imaging (MRI) are the most valuable diagnostic tools. Total surgical removal is the treatment adopted. (JAREM 2013; 3: 88-90)

Key Words: Epidermoid cyst, intradiploic, orbital

GiRiS

Epidermoid kist konjenital kistik benign timordir. Bu timérler
gestasyonun 3. ve 4. haftalarinda epitelyal artiklarin kemik sGtur
hatlari icinde tuzaklanmalari sonucu, aberran primordial dokular-
dan gelisen koristomalardir. En siklikla orbita temporal tavaninda

gorilmektedir. Klinik, ylzeyel veya derin yerlesimine gore farklilik
gosterir. Kitlenin total eksizyonu kabul edilen tedavi secenegidir.

OLGU SUNUMU

Yirmiyedi yaginda erkek hasta yaklasgik alti aydir devam eden sol
frontal bélgede lokalize bas agrisi nedeni ile klinigimize bagvur-
du. Muayenesinde 6zellik bulunmayan hastanin yapilan kranial
Bilgisayarli tomografi (BT) ve manyetik rezonans gorintileme
(MRG) tetkiklerinde 25x28x20 mm boyutlarinda, sol orbita tavani
lateral kesiminde yerlesen, ekspansil karakterde, kortikal kemigi
incelterek remodeling olusturan kitle izlendi (Resim 1, 2). Krani-
al BT tetkikinde kitlenin intradiploik yerlesimli oldugu gérildi
(Resim 3). Hastanin onaminin alinmasini takiben genel anestezi
altinda sol frontoorbital kraniotomi ile kitle total olarak cikarld.
Operasyon esnasinda; lezyonun intradiploik aralikta yerlestigi,
kapsullt, pembe-gri renkli, orta sertlikte ve orbita tavaninda yak-
lagik iki santimetre kare alani erode ettigi gorildi. Orbita tava-
ni temporal tarafinda cerrahi sonrasi olusan kicik kemik defekt
otojen kemik lamel ve fibrin doku yapistincisi ile tamir edildi.

Hematoxylen&eosin boyamasi ile yapilan histopatolojik calis-
mada keratin lamelleri ve skuaméz epitelle déseli epidermal kist
alanlari izlendi (Resim 4). Histopatolojik tani epidermoid kist ola-
rak raporland.

TARTISMA

Dermoid ve epidermoid kistler; koristoma grubundan, konjenital
benign natiirde kistik timérler olarak bilinmektedirler. Embriyo-
nik gelisimin Gglncl ve beginci haftalarinda kafa kemik ve orbita
siitiirleri arasinda sikisan epiteliyal artiklardan gelisirler (1). int-
rakranial timorlerin yaklasik %1'ini ve tim orbital timérlerin %3-
9'unu olustururlar (1, 2). Genellikle konveksitede yerlesen kranial
epidermoid kistlerin %25'i intradiploik mesafede, %75'i de intra-
dural olarak gérilmektedir (1, 2). Orbital epidermoidler genel-
likle orbitanin Ust temporal kadraninda yerlesirler (3). Genellikle
yeni dogan, erken cocukluk ve eriskin donemde tespit edilerek
ylUzeyel (basit) ve derin (komplike) yerlesimlerine gore klinik bul-
gu verirler (3). Derin yerlesimli olanlar intrakranyial kavite, intra-
orbital ve sinis igine invazyon gdsterebilir (3). Estetik olarak fark
edilebilen g6z ¢evresinde siglik, kizarklik, bas agrsi, progresif
g6z lobuna basi, proptozis, azalmig gérme keskinligi, gérme ala-
ninda skotom, renk persepsiyonunda bozulma g6z hareketlerin-
de kisithlik, optik sinir ve diger goz sinirlerine dolayli kompresyon
sonucu gorilebilir (3). Olgumuzda bas agrisi ve lateral supraorital
hafif sislik diginda klinik bir bulgu saptanmadi.

Bu olgu 20-24 Nisan 2012 tarihleri arasinda Antalya’da diizenlenen Tiirk Nérosirtirji Dernegi 26. Bilimsel Kongresi'nde elektronik poster olarak sunulmustur.
This case was presented in 26. Congress of Turkish Neurosurgical Society as electronic poster (20-24 April, 2012 Antalya, Turkey).
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Resim 1. Koronal MRG kesitinde sol orbita tavani yerlesimli kitle lezyonu
MRG: manyetik rezonans gériintlileme

» | %

Resim 2. Sagittal MRG kesitinde orbita tavaninda yerlesmis ve frontal
loba inferiordan basi yapan kitle
MRG: manyetik rezonans gériintlileme

Spontan veya travmatik kist riiptlrd sonucu orbital phlegmon gibi
ciddi inflamasyon olusabilir (3). Literatlirde Ust géz kapadina fistu-
lize olan epidermoid kist bildirilmistir (1). Ayirici tanida ¢ocuklar-
da mukosel, ensefalosel, sebase kist, ekinokokkus kisti digtinil-
melidir. Erigkinlerde progresif bulgular var ise tiroid oftalmopati,
lakrimal gland timérd ile diger primer ve ya metastatik timorler
g6z 6nlinde tutulmalidir. Dermoid ve epidermoid kist ayirmi kli-
nik muayene ile ayirt edilemez. Histopatolojik olarak dermoid kist
duvari squamoz epitelyum ile déseli olup icerisinde keratin, kan
damarlari, yag dokusu, kollajen, yagd bezi ve kil follikilleri vardir
(3). Réntgen, BT ve MRG tanida ve cerrahi eksizyon stratejisini
belirlemede énemlidir (4, 5). Diz grafide; keskin demarke rad-
yolusent lezyon lateral orbital bélgede goérilir. Innominate hat
ve lateral orbital sirt gérintlsu kaybolmustur. BT'de kemik dest-
rUksiyon ve sininnda sklerozis, MRG incelemede, bu yontemin
kemik degisikliklerine yonelik sinirli hassasiyeti olmasina ragmen
T2 agirlikli incelemede hiperintens kistik lezyon gorilerek komsu
yapilarla iliskisi ayrintili diizeyde izlenir (2, 4, 5).

Olgularin codu cerrahi olarak eksize edilir. intrakranial yayilimi
olan olgularda kraniotomi yapilmalidir. Lezyonun total olarak
cikartilmasi énemlidir. Parsiyel ¢ikartilan lezyon; kronik grand-
lomatéz inflamasyon, reklrrens veya malignansi riski tagiyabilir
(2, 3, 6, 7). Derin yerlesimli kistlerde multidisipliner yaklagimla,
maksillofasiyal cerrah, nérosirlrjiyen ve oftalmolojist ekip calis-
masi yapilmasi uygundur (2, 3, 6, 7). Progresif derin yerlegimli
kistik lezyonu olan olgumuz ilerleyen dénemde intrakranial ve
intraorbital bélgeye daha fazla invaze olmasina firsat vermeden,
sol frontoorbital kraniotomi uygulanarak kitle total olarak ¢ika-
rilmistir.
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Resim 3. Koronal BT kesitinde intradiploik yerlesimli, orbita icine bakan

dis tabulayr kismen erode eden kitle
BT: bilgisayarli tomografi
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Resim 4. Keratin lameller ve skuamoz epitelle déseli epidermal kist
alani

Cerrahi komplikasyonlar; géz ile alakali olanlarin yaninda Gst géz
kapadi hareket bozuklugu, hemoraji, kozmetik defekt ve enfeksi-
yondur (2, 3, 6, 7).

SONUC

Orbital epidermoid kist cocukluk ve erken eriskin dénemde na-
dir olarak gérilir. Gorme problemleri ve estetik kusurlar ile klinik
bulgular olusturabilir. Konvansiyonel radyolojik tetkiklerle tani ko-
nulmaktadir. Kitlenin tamaminin ¢ikartiimasi tavsiye edilen tedavi
secenegidir.
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Trapdoor Pericardiotomy
Sinirl Perikardiyotomi
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INTRODUCTION

Coronary by-pass surgery is routinely performed on the beating
heart following median sternotomy in surgical practice. Pericardi-
otomy is usually done in an inverse (T) shape in the classical ap-
proach to beating heart surgery of the left internal thoracic artery
(LITA). Hemodynamic instability may occur during elevation of the
heart for exposure of th e left anterior descending artery (LAD).
Herein, we describe a limited pericardiotomy technique in LITA-
LAD anastomosis for eliminating hemodynamic derangement.

SURGICAL TECHNIQUE

Following harvesting of LITA, redundant adipose tissue on the
left side of the midline on the pericardium is dissected and re-
moved. A three or four centimeters length of trapdoor pericar-
diotomy is carried out just above the level of the planned distal
anastomosis on the LAD artery (Figure 1). Two stay sutures on
both margins of the pericardium are placed, plicated and posi-
tioned, thus the LAD artery is well exposed without any hemo-

dynamic derangement. Proximal and distal control of the LAD
artery is achieved through this small hole in the pericardium.
| usually use small atraumatic bulldog clamps. Snaring of the
LAD artery is rarely required. An intra-coronary shunt is not rou-
tinely used. Stabilisation of the heart is achieved by an Octopus
device (Axius Vacuum 2 Stabilizer System; Guidant,Santa Clara,
California; or Octopus 3; Medtronic, Minneapolis,Minnesota;
or Estech equipment). Then arteriotomy of the LAD and distal
anastomosis are done in the classical manner (Figure 2). Bleed-
ing control is meticilously done and fixation sutures of LITA are
placed. A plicated segment of pericardium is closed over the
anastomosis region (Figure 3).

DISCUSSION

Performing LITA-LAD anastomosis by beating heart coronary
artery surgery is a more demanding procedure than by con-
ventional CABG. Despite local tissue stabilization, the heart’s
natural motion and potential for hemodynamic derangement
during cardiac elevation continues to be concerns for the
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Figure 1. The schematic description trapdoor pericardiotomy
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Figure 2. Proximal and distal clamping and stabilisation of LAD artery
LAD: Left anterior descending artery
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Figure 3. The schematic figure after completing the distal anastomosis

quality of the distal anastomosis. Hemodynamic derangement
is much more common during lateral and posterior wall revas-
cularizations. Therefore, low cardiac output states may occur
due to coronary air embolism and these patients may require
intra-aortic balloon pump due to hemodynamic derangement.
Thus, conversion to conventional CABG would be necessary
(1, 2). Hemodynamic derangement may develop during eleva-
tion of the heart for exposure of the LAD artery in the classical
approach. Limited trapdoor pericardiotomy may completely
eliminate the risk of hemodynamic derangement caused by
elevation of the heart. Trapdoor pericardiotomy may also re-
duce adhesion of the heart to surrounding tissues, especially
beneath the sternum, and this significantly reduces the risk of
reoperation of the heart.
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