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Ulusal Cerrahi Dergisi; Tiirk Cerrahi Dernegji, Hepato-Pankreato-Bilier Cerrahi Dernegi ve Endokrin Cerrahisi Dernegi‘'nin resmi yayin organi
olup, bagimsiz, dnyargisiz ve cift-kor hakemlik ilkelerine gére yayinlanan uluslararasi bir dergidir. Derginin finansmani Tiirk Cerrahi Der-
negi tarafindan karsilanmaktadir.

Yayn dili Tiirkge ve ingilizce olan derginin ilk sayisi 1985 yilinda ¢tkmis olup, giiniimiizde ise Mart, Haziran, Eyliil ve Aralik aylaninda olmak
lizere yilda 4 sayi ve sadece elektronik olarak yayinlanmaktadir.

Ulusal Cerrahi Dergisi'nin hedefi, genel cerrahi alaninda yapilan nitelikli 6zgiin arastirmalar, giincel konularla ilgili derlemeleri ve nadir
goriilen olgu sunumlarini yayinlamaktir. Ayrica, uzman yorumlari, editdre mektup, bilimsel mektup ve cerrahi teknikle ilgili yayinlar kabul
edilmekte, tip ve cerrahi tarihi, etik, cerrahi egitim ve adli tip alanlan ile ilgili cesitli yazilar da dergide yer almaktadir.

Derginin hedef kitlesi, genel cerrahi uzmanlan ve uzmanlik grencileriile cerrahiyle ilgilenen diger uzmanlar ve saglik calisanlaridir.

Derginin yayin politikasi ve ilgili tiim siirecler, International Committee of Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), European Association of Science Editors (EASE) ve Committee on Publication Ethics (COPE)
kurallarina bagh olarak yiiriitiilmektedir. Yayin siireci ve yazim kurallarina www.ulusalcerrahidergisi.org adresinden erisilebilir.

Ulusal Cerrahi Dergisi; PubMed Central, EMBASE, Scopus, CINAHL, ProQuest, EBSCO, Index Copernicus ve TUBITAK ULAKBIM TR Dizin tara-
findan indekslenmektedir.

Yayinlanan sayilarin iceriklerine www.ulusalcerrahidergisi.org adresinden iicretsiz olarak eriilebilir.

Ulusal Cerrahi Dergisi'nin telif haklan yazar veya yazarlar tarafindan devredilmis olarak Tiirk Cerrahi Dernegi'ne aittir. Yayinlanan yazilar,
bilimsel yayinlar ve sunumlarda kaynak gdsterilebilir. Bunlarin disinda yayinlanmig icerigin her tiirlii kullanimi icin Editorliigiin yazili izni
alinmalidir. Yayinlanan yazilardaki kullanilan kaynaklarin, goriislerin, bulgularin ve sonuglarin sorumlulugu yazarlarina aittir. Tiirk Cerrahi
Dernegi, Editdrler ve derginin yayincisi olan AVES bu yazilar icin herhangi bir sorumluluk kabul etmemektedir.

OPEN ACCESS

Editorliik Ofisi: Prof. Dr. Mehmet Giirel

Adres: Koru Mah. Koru Sitesi, Ihlamur Cad. No:26 06810 Cayyolu, Ankara, Tiirkiye
Telefon: +90 312 24199 90

Faks: +90312 2419991

E-posta: editor@ulusalcerrahidergisi.org

Yayina:: AVES - ibrahim Kara

Adres: Biiyiikdere Cad. 105/9 34394 Mecidiyekdy, Sisli, Istanbul, Tiirkiye
Telefon: +-90 212217 17 00

Faks: +902122172292

E-posta: info@avesyayincilik.com

A-IX



TORK
CERRAHI
DERNEGI

DERGISI ges]ui €] ¢

Turkish Journal of Surgery is the official open access publication organ of the Turkish Surgical Association, Turkish Hepatopancreatobiliary
Surgery Association and Turkish Association of Endocrine Surgery (TAES). The financial expenses of the journal are covered by the Turkish
Surgical Association.

Turkish Journal of Surgery, which is an international periodical, implements without prejudice the double-blind peer-review principals in
its editorial workflow, reviewer selection, manuscript evaluation and rejection and acceptance processes.

Publication policies of the journal are planned and coordinated by its Editors independently of the management of the association.

The publication languages of the journal, which published its first issue in 1985, are both English and Turkish. Turkish Journal of Surgery is
published quarterly and only electronically on March, June, September and December.

The goal of Turkish Journal of Surgery is to publish high quality research articles, review articles on current topics and rare case reports in
the field of general surgery. Additionally, expert opinions, letters to the editor, scientific letters and manuscripts on surgical techniques are
accepted for publication and various manuscripts on medicine and surgery history, ethics, surgical education and forensic medicine fields
are included in the journal.

The target audience of the journal includes specialists in general surgery, students and all specialists and medical professionals who are
interested in surgery.

The editorial policies and publication process are implemented in accordance with rules set by the International Committee of Medical
Journal Editors (ICMJE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), European Association of Science
Editors (EASE), Committee on Publication Ethics (COPE), and the Heart Group. Information on the publication process and manuscript
preparation guidelines are available online at www.ulusalcerrahidergisi.org.

Turkish Journal of Surgery is indexed in PubMed Central, EMBASE, Scopus, CINAHL, ProQuest, EBSCO, Index Copernicus and TUBITAK ULAK-
BIMTR Index databases.

All published content is available online free of charge at www.ulusalcerrahidergisi.org.

The copyright holder of Turkish Journal of Surgery is the Turkish Surgical Association unless it is otherwise stated. Published content can
be cited in scientific publications and presentations. For permission to re-use or reprint published content, the Editorial Office should be
contacted. Turkish Surgical Association, Editors and the journal’s publisher, AVES, accept no responsibility for the content of manuscripts
and advertisements.

OPEN ACCESS

Editorial Office: Prof. Dr. Mehmet Giirel

Address: Koru Mah. Koru Sitesi, hlamur Cad. No:26 06810 Cayyolu, Ankara, Turkey
Phone: +90312 24199 90

Fax: +90312 2419991

E-mail: editor@ulusalcerrahidergisi.org

Publisher: AVES - Ibrahim Kara

Address: Biiyiikdere Cad. 105/9 34394 Mecidiyekdy, Sisli, Istanbul, Turkey
Phone: +90 2122171700

Fax: +902122172292

E-mail: info@avesyayincilik.com
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Ulusal Cerrahi Dergisi, genel cerrahi alaninda yapilan 6zgiin arastirmalan, uzman
yorumlarini, giincel derlemeleri, olgu sunumlarini, cerrahi teknikleri, bilimsel
mektuplar, editdre mektuplan, egitim yazilanni, tip ve cerrahi tarihi makalelerini
Ve yayin ve arastirma etigiyle ilgili yazilan yayinlayan ve ift-kor hakemlik sistemine
gore calisan bir dergidir.

Degerlendirilmesi istenen yazilar sadece www.ulusalcerrahidergisi.org internet
adresi iizerinden gonderilebilir. Derginin yayn dili Tiirkge ve ingilizcedir ve tam
metni bu diller disinda olan yazilar degerlendirmeye alinmayacaktir. Ancak Tiirkiye
disindaki iilkelerden yazi gonderen yazarlar icin Baslik, Ozet, Anahtar kelimeler ve
yaziylailgili diger bazi temel bliimlerin Tiirkce olarak gonderilmesi zorunlu degildir.
Bu béliimlerin cevirileri, yazarlar tarafindan génderilen 6zgiin ingilizce metinler dik-
kate alinarak dergi editorliigi tarafindan yapilacaktrr.

Biryazinin yayina kabul edilmesiigin en dnemli kosul, evrensel bilime katki ve 6zgiin
¢alisma niteliginde olmasidir.

Yayinlanan yazilardaki kullanilan kaynaklarin, gdriislerin, bulgulann ve sonuglann
sorumluluu yazar veya yazarlarina aittir. Tiirk Cerrahi Dernegi, Editorler ve derginin
yayinasi olan AVES bu yazilar icin herhangi bir sorumluluk kabul etmemektedir.

Gonderilen yazilann daha dnce bagka bir dergide, kitapta veya elektronik ortamda
yayinlanmamis olmasi zorunludur. Eger yazi daha dnce bagka bir dergide incelendiyse,
hakem raporlan yaziyla ilgili alinacak kararlarin hiziandinlmasini saglayacagindan
bagvuru asamasinda mutlaka gonderilmelidir. Toplantilarda sunulmus olan yazilarda,
toplanti adi, tarihi ve diizenlendigi sehir mutlaka belirtilmelidir.

Yazar veya yazarlar yazinin her tiirlii telif haklarini Tiirk Cerrahi Dernegine devret-
tiklerini gsteren Yayin Hakki Devir Formu'nu imzalayarak posta ile gdndermelidir.
Bu form dergiye ulasmadan yazinin degerlendirmesine baslanmayacaktir. Ayni za-
manda baska kaynaklardan alinan tiim iceriklerin (Metin, Gorsel vd.) telif haklaryla
ilgili izinlerin alinmasi ve sorumluluk yazar veya yazarlara aittir. Degerlendirme so-
nucunda reddedilen yazilar (sanatsal resimler disinda) yazarlanina geri génderilmez.

Yazilar ICMJE-Recommendations for the Conduct, Reporting, Editing and Publication
of Scholarly Work in Medical Journals (updated in December 2015 - http://www.ic-
mje.org/icmje-recommendations.pdf) kurallarina gére hazirlanmalidir. Randomize
calismalaricin CONSORT, gozlemsel calismalar icin STROBE, tanisal degerli alismalar
icin STARD, sistematik derleme ve meta-analizler icin PRISMA, hayvan deneyli
calismalar icin ARRIVE ve randomize olmayan davranis ve halk sagligina miidahale
calismalariicin TREND kilavuzlan dikkate alinmalidir.

Yazarlik haklarini korumak ve hayalet yazarligi engellemek amacyla Yazar Katki
Formu ve gikar catismasiyla ilgili beyanlarin seffaf olarak yapilmast icin ICMJE Potan-
siyel Cikar Catismalan Bildirim Formu tiim yazarlar tarafindan imzalanarak makale
dosyalariyla birlikte dergiye gonderilmelidir.

Yazlar degerlendirme siirecinde asirma ve kopya yayin agisindan denetlenecek ve
etik disi durumlanin tespit edilmesi halinde Committee on Publication Ethics (COPE)
kurallarina gercevesinde yaptinmlar uygulanacaktir.

Arastirmalar icin alinan ayni ve mali yardim ile diger destekleri yapan kisi ve
kuruluglarin isimleri mutlaka belirtilmelidir.

Aragtirmalar ve olgu sunumlannin gerekli olanlart icin“WMA Dedlaration of Helsinki-
Fthical Principles for Medical Research Involving Human Subjects’, “iyi Klinik Uygu-
lamalar Kilavuzu” ve “Guide for the Care and Use of Laboratory Animals” kurallarna
uygun etik kurul onayr zorunludur. Gerekli gdriilmesi halinde etik kurul raporu
veya bu rapora esdeger olan resmi bir yazi yazarlardan talep edilebilir. Uzerinde
deneysel calisma yapilan goniillii kisilere ve hastalara uygulanan prosediirler ve
sonuglari anlatildiktan sonra onaylannin alindigini ifade eden bir agiklama yazinin
icinde bulunmalidir. Hayvanlar iizerinde yapilan arastirmalarda aci ve rahatsizlik
verilmemesi icin yapilan uygulamalar ve alinan tedbirler agik olarak belirtilmelidir.
Yazarlanin evrensel yayin ve arastirma etigi ilkelerine uymalari zorunludur. Etik kurul
kararinda adi bulunan yazar veya yazarlar tarafindan calisma yiiriitilmelidir.

Yazilar hakem degerlendirmesinden dnce dergi kurallarina gore incelenir ve kural-
lara uygun olmayanlar yazarlanna iade edilir. Degerlendirme asamasinda ilk ince-
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leme Editorler tarafindan yapilir. Sonrasinda en az iki hakeme gonderilir. Hakemler
yazinin konusunda uluslararasi literatiirde yayinlan ve atiflari olan dis ve bagimsiz
uzmanlar arasindan segilir ve degerlendirme icin 21 giin siire verilir. Hakemlerin re-
vizyon istemeleri halinde ise yazarlara diizeltmeleri yapmalan igin 28 giin siire taninir.

Aragtirmalar, sistematik derlemeler ve meta-analiz yazilan aynica statistik Editdrii
tarafindan incelenmekte ve gerekli diizeltmeler yapiimaktadr.

Tim yazilarda dil bilgisi kurallan ve okuma kolayligi saglanmasi icin gerekli olan
iyilestirme ve diizenlemeler yapilir. Yazarlar, yazinin 6ziinde degisiklik olmamasi
kaydiyla bazi diizenlemelerin Editorler ve Hakemler tarafindan yapilmasini kabul
etmig sayllirlar.

incelenmesi karar asamasina yakin bir noktaya geldiginde yazilatin geri cekilmek
istenmesi “ret” kapsamina girmektedir.

Yazilanin elektronik olarak génderimi asamasinda online sistem yazarlan yonlendi-
recek ve gerekli uyarilan yapacaktir. Makale dosyalari Microsoft Word programinda
“doc” formatinda hazirlanmali ve her yazi kendi tiiriine gore asadidaki sablonlara
uygun olmalidir.

Aragtirmalar

Sirasiyla yazinin tam bashg, kisa baghgi, “Amag, Gereg ve Yontemler, Bulgular,
Sonug”seklinde alt basliklara bélinmiis ve 250 kelimeyi gecmeyen 6zeti ve National
Library of Medicine (NLM) Medical Subject Headings (MeSH) terimlerine uygun olarak
haziflanan en az 3 en fazla 6 adet anahtar kelime Tiirkge ve ingilizce dillerinde ayn
ayn yazilir. Devaminda yazinin tam metni “Giris, Gereg ve Yontemler (alt bashkl),
Bulgular, Tartisma, Calisma kisitlamalari, Sonug, Kaynaklar” seklinde alt basliklara
boliinerek hazirlanir. Metin icerisinde kullanilan tiim gorseller “Tablo” ve “Sekil”
olarak adlandinlacak ve metin icindeki gegis sirasina gdre numaralandirilarak
dosyanin son boliimiinde yer alacaktir. Tam metin dosyasi en fazla 5000 kelime
olmali, kaynak sayist 50 adedi gegmemelidir.

Arastirmalanin istatistik verileri uluslararasi kurallara uygun olmalidir (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical
journals. Br Med J 1983: 7; 1489-1493). Kullanilan yazilim belirtilmeli ve siirekli
degiskenlerin karsilastinimasinda parametrik testler kullanildigi zaman verilerin
ortalamaz-standart sapma olarak bildirilmesi gerekir. Parametrik olmayan testler
icin de Ortanca (Minimum-Maksimum) veya Ortanca (25inci-75inci yiizdeleri)
degerleri olarak bildirilmelidir. ileri ve karmasik istatistiksel analizlerde, goreceli risk
(RR, relativerisk), olasilik (OR, odds ratio) ve tehlike (HR, hazard ratio) oranlan giiven
araliklan (confidence intervals) ve p dederleri ile desteklenmelidir.

Uzman Yorumlan

Derginin mevcut sayisinda veya dnceki sayllaninda yaymlanan bir calismanin
yorumlanmasi amacyla, konunun uzmani olan kisiler tarafindan hazirlanan
yazllardir. Genellikle hakkinda yorum yazilacak olan yaziicin daha dnce st diizeyde
degerlendirme yapan hakemler tarafindan hazirlanir ve yazarlan dergi tarafindan
davet edilir. Tam baglik, kisa baslik, alt basliklara bdlinmemis ve 1500 kelimeyi geg-
meyen tam metin ve 10 adedi gecmeyen kaynaklan yazilir. Bu tiir yazilarda ozet,
anahtar kelime ve gorseller yer almaz. Tam ve kisa baglik Tiirkge ve ingilizce dillerinde
ayn ayn yazilr.

Derlemeler

Belirli bir konuda deneyimi, bilgi birikimi, yayin ve atif sayisi fazla olan uzmanlar
tarafindan hazirlanan giincel konulu yazilardir. Yazilarin icerigi bir konunun vardigi
son diizeyi anlatmali ve gelecekte o alanla ilgili yapilacak olan calismalar icin de
yonlendirici bilgiler ve yorumlar icermelidir. Sadece davetli derlemeler dergimiz
tarafindan degerlendirme iin kabul edilmektedir. Sirasiyla yazinin tam baghgi, kisa
bashgs, alt basliklara bélinmemis ve 250 kelimeyi gecmeyen dzeti ve NLM-MeSH
terimlerine uygun olarak hazirlanan en az 3 en fazla 6 adet anahtar kelimesi Tiirkce
ve Ingilizce dillerinde ayn ayn yazilir. Arkasindan yazinin konu icerigine géire yazan
tarafindan belirlenen alt basliklara bolinmiis tam metni yazilir. Tam metin dosyasi
en fazla 5000 kelime olmali, kaynak sayisi ise 50 adedi gegmemelidir. Gorseller tam
metin icindeki gecis sirasina gdre dosyanin son boliimiinde yer alir ve tam metnin
icinde ciimle sonlarina isaretlenir.



TORK
CERRAHI
DERNEGI

DERGISI ges]ui €] ¢

Olgu Sunumlan

Klinikte karsilagilan, tani ve tedavide zorluk ve farkliliklar gdsteren hastaliklar
hakkinda yeni bir yontem 6neren, temel kaynaklarda yer almayan bilgileri gdsteren,
6gretici ozelligi olan, ingilizee olarak yazimig olgu sunumlan degerlendirmeye
alinmaktadur. Yazinin tam bashg, kisa bashii, alt basliklara bdlinmemis 250 ke-
limeyi gegmeyen dzeti ve NLM-MeSH terimlerine uygun olarak hazirlanan en az 3
enfazla 6 adet anahtar kelimesi Tiirkge ve Ingilizce dillerinde ayn ayn yazilir. Olgunun
tam metni, Girig, Olgu Sunumu, Tartisma, Sonug ve Kaynaklar seklinde olusturulur.
Gorseller tam metin icindeki gegis sirasina gdre dosyanin son boliimiinde yer alir
ve tam metnin icinde ciimle sonlarina isaretlenir. Tam metin dosyasi en fazla 1500
kelime olmalidr.

Cerrahi Teknikler

Hastaliklarin tani ve tedavisindeki temel mekanizmalara vurgu yapan, farkliliklar ve
siradis durumlan gz 6niine ikaran, ozellikle tedavide yeni yontem ve seenekleri
anlatan ve en dnemlisi de dikkat cekici, carpici ve ender gériilen olgulanin goriintiileri
degerlendirmeye alinir. Yazinin tam ve kisa baghd Tiirkge ve Ingilizce dillerinde ayn
ayn yazilir. Ozet, anahtar kelime ve kaynak gerekli durumlarda kullanilir. Tam metin
alt baghklara aynimaz ve en fazla 500 kelimeyle sinirlandirilir. Bu tiir yazilarda gor-
seller daha dnemlidir ve video gdriintiilerle desteklenmesi yazinin degerlendirilmesi
ve kabul edilmesini kolaylastirabilir. Gorseller ve videolar tam metin icindeki gecis
sirasina gore dosyanin son boliimiinde yer alir ve metnin icinde ciimle sonlarina
isaretlenir. Video goriintiileri“wmv”veya“mpeg”formatinda ve en fazla 2 MB boyu-
tunda hazirlanmali ve yazi dosyalanyla birlikte online sisteme yiiklenmelidir.

Bilimsel Mektuplar

Bilimsel dayanadi olan yeni bir bulusu duyuran 6n bildiri niteligindeki yazilar ince-
lemeye alinir. Tam ve kisa baslig Tiirkce ve ingilizce dillerinde ayn ayn yazilir. Ozet ve
anahtar kelime kullanilmaz. Tam metin alt baghklara aynimaz ve en fazla 1500 ke-
limeyle sinirlandinilir. Kaynaklan tam metnin sonuna en fazla 10 adet olacak sekilde
yazilir. Gorseller tam metin icindeki gegis sirasina gore dosyanin son héliimiinde en
fazla 2 adet olacak sekilde eklenir ve tam metnin icinde ciimle sonlanna isaretlenir.

Editore Mektuplar

Derginin daha dnce yayinladig bir yaziyi tartisan veya dergi kapsamina giren
konularda okuyucularin ilgisini cekebilecek tiirden editici yazilar bu kapsamda
degerlendirilir. Tam ve kisa baslig Tiirkge ve ingilizce dillerinde ayn ayn yazilir. Bu
yazilarda dzet, anahtar kelime ve gorsel kullanilmaz. Tam metin alt basliksiz olarak
hazirlanir ve 750 kelimeyle sinilandinlir. Kaynaklan tam metnin sonuna en fazla 5
adet olacak sekilde yazilir. Editore Mektup dergide daha dnce yayinlanan bir makale
hakkinda ise, o makaleye ait cilt, yil, sayr, sayfa numaralar, yazi baghgi ve yazarlarin
isimleri mutlaka verilmelidir.

Cerrahi Egitimle ilgili Yazilar

Yazinin tam baghg, kisa bashg, alt basliklara bolinmemis ve 250 kelimeyi gegmey-
en dzeti ve NLM-MeSH terimlerine uygun olarak hazirlanan en az 3 en fazla 6 adet
anahtar kelimesi Tiirkge ve ingilizce dillerinde ayn ayn yazili. ikinci béliimde yazar
tarafindan belirlenen alt basliklara bolinmiis tam metni ve kaynaklan yazilir. Tam
metin dosyas! en fazla 5000 kelime olmali, kaynak sayisi ise 50 adedi gegmemelidir.
Gorseller tam metin icindeki gegis sirasina gdre dosyanin son bdlimiinde yer alir ve
tam metnin icinde ciimle sonlarina isaretlenir.

Tip ve Cerrahi Tarihiyle ilgili Yazilar

Cerrahi ve genel tip tarihinde yasanan olaylar ve hastaliklarin tarihcesi hakkinda
bilgi veren yazilardir. Tam ve kisa baghdj Tiirkge ve ingilizce dillerinde ayn ayn yazilr.
Ardindan alt basliklara bdlinmemis ve 250 kelimeyi gemeyen 6zeti ve NLM-MeSH
terimlerine uygun olarak hazirlanan en az 3 en fazla 6 adet anahtar kelimesi Tiirkge
ve ingilizce dillerinde ayn ayn yazilir. Tam metin alt baghksiz olarak hazifanir ve
1500 kelimeyle sinirlandinlir. Kaynaklan tam metnin sonuna en fazla 10 adet olacak
sekilde yazilr.

Yayin ve Arastirma Etigiyle ilgili Yazilar

Bu yazilarda yayin ve aragtirma konularinda karsilatlan etik ihlalleri ve egitici bilg-
ilere yer verilir. Sirasiyla tam ve kisa basliqy, alt basliklara boliinmemis ve en fazla
250 kelime dzeti, NLM-MeSH terimlerine uygun olan en az 3 en fazla 6 adet anahtar
kelimeleri Tiirkge ve ingilizce dillerinde ayn ayn yazilir. Tam metin alt baghksiz olarak
hazirlanir ve 1500 kelimeyle sinilandinlir. Kaynaklari tam metnin sonuna en fazla
10 adet olacak sekilde yazilr.

Yaziya ait tiim dosyalar, gdrseller ve video goriintiilerden yazarlarin ve kurumlarinin
bilgileri, calismanin yapildigi merkezlerin ve hastalann isimleri silinmelidir. Bu
bilgiler yazilarin gdnderim asamasinda sistem iizerinde aynlan ilgili bolimlere
aynica yiiklenecektir. Mikroskopik sekillerde biiyiitme orani ve kullanilan boyama
teknigi belirtilmeli, hastalann gériintiilendigi fotograflarda hastanin ismi ve go-
Zleri taninmayacak sekilde kapatilmi olmalidir. Gorsellerin geniglikleri 9 cm veya
18 em ve yiiksek coziinirlikte olmalidir. Kullanilan kisaltmalar gdrsellerin alt
boliimiinde alfabetik olarak siralanmali ve agik olarak yazilmalidir. Tim dosyalar-
daki ondalik sayilar nokta ile ayrilmali ve dosyalanin hihir yerinde Roma rakamlari
kullanilmamalidr.

ilag ve kimyevi iiriinlerin jenerik adlan verilmeli; malzeme ve cihazlanin markasi,
retildigi sehir ve ilkesi yazilmaldir.

Kaynaklar tam metnin icinde dizili olan siraya gére tam metnin sonuna yazilmalidr.
Miimkiin oldukga son yillarda yayinlanmis kaynaklar kullaniimalidir. Kaynaklarda
yazilacak olan dergi isimlerinde Index Medicus/Medline/PubMed tarafindan be-
lirlenen dergi kisaltmalan yazimalidir. Alti veya daha az yazari olan kaynaklarda tiim
isimler yazilmali, altidan fazla yazarl kaynaklarda ise ilk altr yazann adlan yazilarak
hemen arkasina “ve ark.” eklenmelidir. Kaynaklar tiirlerine gére asaidaki drnekler
dogrultusunda hazirlanmalidir.

Dergi: Velmahos GG, Kamel E, Chan LS, Hanpeter D, Asensio JA, Murray JA, et al. Complex
repair for the management of duodenal injuries. Am Surg 1999; 65: 972-975.

Karagiz Ava S, Viiceyar S, Aytag E, Bayraktar O, Erenler |, Uistiin H, ve ark. Sicanlarda
olusturulan duodenum perforasyonunda klasik cerrahi ile DuraSeal ya da fibrin yapistina ile
yapilan dikissiz onanmiann karsilagtmimas. Ulus Travma Acil Cerrahi Derg 2011; 17:9-13.

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

Yazar olarak editér(ler): Norman ), Redfern SJ, editors. Mental health care for el-
derly people. New York: Churchill Livingstone; 1996.

Kitap bliimii: Sherry . Detection of thrombi. In: Strauss HE, Pitt B, James AE, editors.
Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974. p.273-285.

Toplantida sunulan makale: Bengisson S. Sothemin BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KG Degoulet 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.1561-1565.

Bilimsel veya teknik rapor: Smith P Golladay K. Payment for durable medical equip-
ment billed during skilled nursing facility stays. final report. Dallas (TX) Dept. of Health
and Human Services (US). Office of Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the elderly access and utilization (dis-
sertation). St. Louis (M0): Washington Univ. 1995.

Basilmars yazilar: Leshner Al. Molecular mechanisms of cocaine addiction. N Engl
JMed. In press 1997.

Elektronik formatta yayinlanan yazi: Morse SS. factors in the emergence of infec-
tious 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.

Yazilann degerlendirme siireciyle ilgili giincel bilgilere www.ulusalcerrahidergisi.
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Turkish Journal of Surgery is a journal that publishes original research articles, expert
opinions, current reviews, care reports, surgical techniques, scientific letters, letters to
the editor, educational articles, articles about medicine and surgery and articles about
publication and research ethics. It uses a double-blind peer-review system.

Manuscripts may be submitted through ulusalcerrahidergisi.org for evaluation for
publication. The journal is published in English.

The submitted manuscripts must not have been published in any other journal,
book or electronic media prior to the publication. If a submitted manuscript has
been evaluated by another journal for publication, reviewer reports should be sub-
mitted during the initial submission stage to speed up the decision making process.
If a submitted manuscript has previously been presented in a meeting, the name,
date and the location of the meeting should be stated during submission.

Authors should sign and send a copyright transfer form which states that they
transfer all rights of the manuscript to Turkish Surgical Society. Before the receipt
of this form, an evaluation process of an article will not be initiated. It is the authors’
responsibility to acquire copyright permission for the use of content that has been
published in other publications (text, image, etc.). Rejected manuscripts will not be
returned to their authors (except for artisticimages).

The manuscripts should be prepared in accordance with I(MJE-Recommendations
for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical Jour-
nals (updated in December 2015 - http://www.icmje.org/icmje-recommendations.
pdf). Authors are required to prepare manuscripts in accordance with CONSORT
guidelines for randomized research studies, STROBE guidelines for observational
original research studies, STARD guidelines for studies on diagnostic accuracy,
PRISMA guidelines for systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies and TREND guidelines for non-randomized behavior.

To protect authors'rights and to prevent ghosted Author Contributions Form and to
provide a transparent disclosure of conflicts of interest, an ICMJE Potential Conflicts
of Interest Form should be signed by all authors and submitted with the rest of the
manuscript. All submitted manuscripts will be checked for plagiarism and dupli-
cation and if an unethical situation is detected, sanctions will be implemented in
accordance with the Committee on Publication Ethics (COPE) guidelines. Informa-
tion on all financial support provided for research should be provided as well as the
names of the individuals of institutions that provide the support.

For requisite research articles and case reports, it is compulsory to secure ethics com-
mittee approval in accordance with “WMA Declaration of Helsinki-Ethical Principles
for Medical Research Involving Human Subjects’, “Good Clinical Practice Guidelines”
and “Guide for the Care and Use of Laboratory Animals” rules. If required, an ethics
committee report or and equivalent official document can be requested from the
authors. An informed consent statement should be included in the main text after
the explanation of the procedures and their results carried out on voluntary indi-
viduals or patients who have been the subject of an experimental study. For studies
carried out on animals, the measures taken to prevent pain and suffering of the ani-
mals should be stated clearly. It is compulsory for the authors to adhere the universal
publication and research ethical principles.

Submitted manuscripts are checked that they adhere to the journal’s guidelines
prior to the evaluation process and manuscripts that are not prepared in accordance
with these quidelines are returned to their authors. An initial review of a submit-
ted manuscript is carried out by the editors. Following this, at least 2 reviewers
are assigned to evaluate the manuscript. The reviewers are chosen from external,
independent experts who have published their own articles on the related subject
in the international literature and have received citations. 21 days are allocated for
each reviewer to review a manuscript. 28 days are allocated to authors toimplement
corrections requested by reviewers if a revision is requested. Research articles, sys-
tematic reviews and meta-analysis manuscripts are also reviewed by the Statistics
Editor and required corrections are carried out.

All manuscripts are edited for grammar and readability. Authors are assumed to ac-
cept alterations that may be applied on the manuscript by the editors and reviewers
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unless the content is changed. Retraction requests are rejected if the evaluation pro-
cess of a manuscript is close to the end. The online manuscript submission system is
self-explanatory and the authors are warned by the system during the submission if
necessary. Manuscript files should be prepared in the .doc format of Microsoft Word
and each manuscript should be prepared to the relevant template as outlined below.

Research Articles

Research articles should include full and running titles of the manuscript, a struc-
tured abstract which is no more than 250 words and should consist of ‘Objective,
Material and Methods, Results and Conclusion’ sections, have at least 3 and no more
than 6 keywords concordant with National Library of Medicine (NLM) Medical Subject
Headings (MeSH) vocabulary terms in Turkish and English languages. The main text
of the manuscript should follow these and should be structured in ‘Introduction,
Material and Methods (with subheadings), Results, Discussion, Study Limitations,
Conclusion and References’ sections. All display items used within the manuscript
should either be named Table’or‘Figure'and these items should be numbered in the
order they are mentioned within the main text. These items should be located at the
end of the main document. The main text is limited to 5000 words and the number
of references should not exceed 50.

The statistical data of the research should be concordant with international stan-
dards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contrib-
utors to medical journals. Br Med J 1983: 7; 1489-1493. The name of the software
used for statistical calculations should be stated. If parametric tests are used to com-
pare constant variables, the data should be provided as meanzstandard deviation.
Tests that are not parametric the data should be provided as median (minimum-
maximum) or median (25-75™ percentile). With advanced and complicated sta-
tistical analysis, relative risk (RR), odds ratio (OR), and hazard ratio (HR) should be
supported with confidence intervals and p values.

Expert Opinions

These are the manuscripts that are prepared by experts in their area in order to com-
ment on an article which is published in the journal’s current or previous issues. These
manuscripts are generally prepared by a reviewer who has reviewed the subject article
at a high level during the evaluation process and the authors of these manuscripts are
invited by the journal. Expert opinions should consist of a full and a running title, an
unstructured main text that don't exceed 1500 words and 10 references at maximum.
An abstract, Keywords and display items are not published with such manuscripts. Full
and running titles should be included, in both Turkish and English.

Reviews

These are manuscripts which are prepared on current subjects by experts who have ex-
tensive experience and knowledge of a certain subject and who have achieved a high
number of publications and citations. The content of the manuscript should include the
latest achievements of a subject and information and comments that would lead to
future studies in that area. Only invited reviews are accepted for the reviewing process
by this journal. A full and a running title, an unstructured abstract which is no more
than 250 words and at least 3 and no more than 6 keywords concordant with NLM-
MeSH vocabulary terms in Turkish and English languages should be included. After
these a full text that has been structured with subheadings by its author with respect
to the manuscripts subject should be included. The main text should not exceed 5000
words and the maximum number of references should be 50. Display items should be
located at the end of the main document and should be numbered in the order they are
mentioned within the main text.

Case Reports

(ase Reports in English which make original contributions to the literature, which
have an educative purposes, or that offer a new method of treating clinical diseases
which are difficult to diagnose and treat are evaluated for publication. A full and
a running title, an unstructured abstract of no more than 250 words and at least
3 and no more than 6 keywords concordant with NLM-MeSH vocabulary terms in
Turkish and English languages should be included. The full text of the report should
include Introduction, Case Presentation, Discussion, Conclusion and References sec-
tions. Display items should be located at the end of the main document and should
be numbered in the order they are mentioned within the main text. The main text
should not exceed 1500 words.



Surgical Methods

Images of remarkable, striking and rare cases that emphasize the basic mechanisms
of diagnosis and treatment of diseases, express discrepancies and extraordinary
situations and explain new treatment techniques and options are evaluated for
publication. The full and running titles of the manuscript are given in both English
and Turkish. An abstract, keywords and references may be included if required. The
main text should be unstructured and limited to 500 words. Display Items are more
important in this type of manuscript and supporting the manuscript with video im-
ages can facilitate a faster evaluation process and increase the possibility of publica-
tion. Display Items and videos should be numbered in the order they appear in the
main text and should be located at the end of the main document. Videos should be
prepared in wmv or mpeg formats. File size should not exceed 2 MB and should be
submitted through the online manuscript submission system.

Scientific Letters

Manuscripts in the form of preliminary reports on a new advancement with a scien-
tific basis are considered for publication. The full and running titles of the manuscript
are given hoth in English and Turkish. Abstracts and keywords are not required. The
main text should be unstructured and limited to 1500 words. References should be
limited to 10 and should be placed at the end of the main document. 2 display items
can be submitted with scientific letters and should be numbered in the order they
appear in the main text.

Letters to the Editor

Educative manuscripts that discuss a manuscript previously published in the journal
or a subject that might draw the readers’ attention are evaluated for publication.
The full and running titles of the manuscript are given in both English and Turkish.
Abstract, keywords or display items are not included in this type of manuscript. The
main text should be unstructured and limited to 750 words. References should be
limited to 5 and should be placed at the end of the main document. The proper ci-
tation including the authors™ names, title, year, volume and page numbers of the
study that the letter is about is required.

Manuscripts on Surgical Training

Afulland a running title, an unstructured abstract of no more than 250 words and at
least 3 and no more than 6 keywords concordant with NLM-MeSH vocabulary terms
in Turkish and English languages should be included. After these, a full text that has
been structured with subheadings by its author and reference list is included. The
main text is limited to 5000 words and the number of references should not exceed
50. Display items should be located at the end of the main document and should be
numbered in the order they are mentioned within the main text.

Manuscripts on the History of Medicine and Surgery

These are the manuscripts that provide information on developments on general
medicine history and diseases’ history. The full and running titles of the manuscripts
should be given both in English and Turkish. An unstructured abstract of no more
than 250 words and with at least 3 and no more than 6 keywords concordant with
NLM-MeSH vocabulary terms in Turkish and English languages should be included.
The main text should be unstructured and limited to 1500 words. References should
be limited to 10 and should be placed at the end of the main document.

Manuscripts on Publication and Research Ethics

These manuscripts provide educative information on ethical misconducts of publica-
tions and researches. A full and a running title, an unstructured abstract that does
not exceed 250 words and at least 3 and no more than 6 keywords concordant with
NLM-MeSH vocabulary terms in Turkish and English languages should be included.
The main text should be unstructured and should not exceed 1500 words. Referenc-
es should be limited to 10 and should be placed at the end of the main document.

Al information indicating the identity of authors, institutions or patients involved in
the study should be excluded from all the files associated with the manuscript, indud-
ing the display items and the videos. This information can be submitted separately
through the online submission system. Magnification rates and dye techniques should
be stated in microscopic figures. In figures where the face of the patient is visible, the
name and the eyes of the patient should be covered so that the patient is unidentifi-
able. The dimensions of display items should be 9x18 cm and they should be submitted
in high resolution. All acronyms and abbreviations used in the display items should be
defined in alphabetical order below each display item. Decimal points should be used
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in decimals throughout the manuscript and roman numerals should not be used at any
part of the submitted documents. Generic names of drugs and other chemicals should
be provided. Producer information of materials and hardware should be provided as
well as the city and the country of production.

References should be numbered in the order they are mentioned within the main
text. Recent publications should be cited as much as possible. Journal names should
be abbreviated according to Index Medicus/Medline/PubMed. All authors should be
listed when there are six or fewer. When there are seven or more authors, the first six
should be listed, followed by ‘et al. ‘The style and punctuation of references should
follow the format illustrated in the following examples.

Journal article: Velmahos GG, Kamel £, Chan LS, Hanpeter D, Asensio JA, Murray JA, et
al. Complex repair for the management of duodenal injuries. Am Surg 1999; 65: 972-975.

Karagdz Ava S, Yiiceyar S, Ayta E, Bayraktar O, Erenler I, Ustiin H, ve ark. Siganlarda
olugturulan duodenum perforasyonunda Klasik cerrahi ile DuraSeal ya da fibrin
yapistinict ile yapilan dikissiz onanmiann karsilastinimasi. Ulus Travma Acil Cerrahi
Derg 2011, 17:9-13.

Book with a single author: Cohn PF. Silent myocardial ischemia and infarction. 3rd
ed. New York: Marcel Dekker; 1993.

Editor(s) as authors: Norman 1), Redfern SJ, editors. Mental health care for elderly
people. New York: Churchill Livingstone; 1996.

Chapter of a book: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE,
editors. Cardiovascular Medicine. 2nd ed. St Louis: Mosby; 1974. p.273-285.

Presentation: Bengisson S. Sothemin BG. Enforcement of data protection, privacy
and security in medical informatics. In: Lun KG, Degoulet P Piemme TE, Rienhoff 0, ed-
tors. MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992
Sept 6-10; Geneva, Switzerland, Amsterdam: North-Holland; 1992. p.1561-1565.

Scientific or Technical Report: Smith P Golladay K. Payment for durable medical
equipment billed during skilled nursing facility stays. final report. Dallas (TX) Dept.
of Health and Human Services (US). Office of Evaluation and Inspections: 1994 Oct.
Report No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly access and utilization
(dissertation). St. Louis (MO): Washington Univ. 1995.

Unpublished work: Leshner Al. Molecular mechanisms of cocaine addiction. N Engl
JMed. In press 1997.

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

Up-to-date information is available on evaluation processes of articles at www.
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Ozgiin Arastirmalar

Akut mezenterik iskeminin erken tanist icin 151 sok proteini 32 kullanilabilirmi?
Sait Berhuni, Ersin Oztiirk, Arzu Yilmaztepe Oral, Pinar Sarkut, Nevzat Kahveci, Tuncay Yilmazlar, Kasim Ozliik, Omer Yerci; Bursa-Tiirkiye

Tiroidektomi sirasinda paratiroid ototransplantasyonu yapilan hastalarda hipokalsemi riski .
Ebru Oran, Giirkan Yetkin, Mehmet Mihmanli, Fevzi Celayir, Nurcihan Aygiin, Bestegiil Coruh, Evren Peker, Mehmet Uludag; Istanbul-Tirkiye

Acil ve elektif sartlarda ameliyat edilen kolorektal kanserli hastalarin tedavi sonuglarinin degerlendirilmesi
Bahattin Bayar, Kerim Bora Yilmaz, Melih Akinci, Alpaslan $ahin, Hakan Kulagoglu, Mus, Ankara, Konya-Tiirkiye

Laparoskopik sleeve gastrektomi ve laparoskopik gastrik plikasyonun karsilastirnimasi: Bir yillik takip sonuglarimiz
Siikrii Salih Toprak, Yiicel Giiltekin, Ahmet Okus; Konya, Ankara-Tiirkiye

Konvansiyonel 4-port laparoskopik kolesistektomi ile yeni kolaylastirici manevra ile uygulanmis tek-port
laparoskopik kolesistektominin prospektif randomize kargilastinlmasi
Recep Aktimur, Kerim Giizel, Siileyman Cetinkiinar, Kadir Yildinim, Elif Colak; Samsun, Adana-Tiirkiye

Intraoperatif boost radyoterapi deneyimimiz ve uygulama
Semra Giinay, Omiir Alan, Orhan Yal¢in, Aygen Tiirkmen, Nihal Dizdar; Istanbul-Tiirkiye

Yetiskinlerde komplike apandisit gelisiminde risk faktorleri
Mohammad Naderan, Amir Eslami Shahr Babaki, Saeed Shoar, Hossein Mahmoodzadeh, Shirzad Nasiri, Zhamak Khorgami; Tehran-Iran

Istanbul Adli Tip Kurumu tarafindan 2008-2012 yillan arasinda tiroidektomi sirasinda gelisen rekiirren laringeal
sinir yaralanmalari nedeniyle verilen bilirkisi kararlarinin irdelenmesi
M. Arif Karakaya, Okay Kog, Feza Ekiz, A. Feran Agachan, Nuri Emrah Géret; istanbul, Diyarbakir-Tirkiye

Total gastrektomide ksifoidektominin yarari: Teknik not
Mehmet Mihmanli, Hakan Mustafa Koksal, Uygar Demir, Riza Giirhan sil; Istanbul-Tiirkiye

Floresan isikla gériintiilenen indosiyanin yesili rehberliginde sentinel lenf nodu biyopsisi: ilk deneyimimiz
Fatih Aydogan, Akif Enes Arikan, Erman Aytag, Mehmet Velidedeoglu, Mehmet Halit Yilmaz, Muhammet Sait Sager, Varol Celik, Cihan Uras;
stanbul-Tiirkiye

Akut apandisit cerrahisinde intraoperatif saptanan ¢ekum divertikiiliti: Olgu serisi .

Siileyman Kalcan, Fatih Basak, Mustafa Hasbahgeci, Ali Kili, Tolga Canbak, llyas Kudas, Giirhan Bas, Orhan Alimoglu; Istanbul-Tiirkiye
Davetli Derleme

Primer hiperparatiroidizm

Tanig Madkhali, Amal Alhefdhi, Herbert Chen, Dawn Elfenbein; Madison-USA

Olgu Sunumlari

Multinodiiler guatr operasyonu yapilan hastada, unutulmus retrosternal ektopik tiroid dokusu

Ugur Kesidi, Ozqiir Koral, Savas Karyagar, Sevgi Kesici, Aysun Yilba, Sevda Karyagar, Emine Matarac, llker Mataraci; Giresun, Trahzon, Ankara-Tiirkiye

Erken evre meme kanserli hastada metastatik meme kanserini taklit eden sarkoidoz
Metin Altinkaya, Naime Altinkaya, Burhan Hazar; Adana-Tiirkiye

Primer tiroid lenfomasi
Halit Ziya Diindar, Pinar Sarkut, Tiirkay Kirdak, Nusret Korun; Bursa-Tiirkiye

ileal tubuler duplikasyon; erigkinde nadir ileus nedeni
Tuncer Babiir; Istanbul-Tiirkiye
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acute mesenteric ischemia?
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Objective: Acute mesenteric ischemia is a challenging and fatal disease. The aim of this study was to detect the
heat shock protein 32 (HSP32) response in intestinal tissue and systemic blood to intestinal ischemia and ischemia/
reperfusion to define a tool for the early diagnosis of acute mesenteric ischemia.

Material and Methods: Thirty female Wistar albino rats were equally divided into 3 groups. Group 1 rats underwent
simple laparotomy and closure (control). In Group 2 rats, 1-hour intestinal ischemia followed by 5-hour reperfusion
was performed, and Group 3 rats were subjected to 6-hour intestinal ischemia. The experiment was repeated with
a 24-hour waiting period. At the end of the waiting period, blood was withdrawn from the tail veins of the rats and
the rats were sacrificed via cardiac puncture. Re-laparotomy was subsequently performed and intestinal tissue and
luminal samples were obtained for biochemical and pathological investigations. The HSP32 levels of intestinal tis-
sues, luminal contents and blood levels were compared among the groups.

Results: At the end of the 24-hour waiting period, the median tissue HSP32 levels were 0.43 (0-6.6) ng/mL for Group
1, 9.51 (2.5-49.9) ng/mL for Group 2 and 43.13 (6.3-121.3) ng/mL for Group 3 (p=0.001). The median blood HSP32
levels were 0.11 (0.1-1.4) ng/mL for Group 1, 0.42 (0.1-0.7) ng/mL for Group 2, and 0.25 (0.1-1.2) ng/mL for Group 3
(p=0.047). The HSP levels in the luminal contents were undetectable.

Conclusion: Both ischemia and ischemia/reperfusion significantly raised intestinal tissue HSP32 levels in compari-
son with the control group. However, this change was not reflected in the circulating blood or luminal contents.

Keywords: Acute, heat shock protein 32, ischemia/reperfusion, mesenteric ischemia

Amag: Akut mezenterik iskemi zorlu ve olimciil bir hastaliktir. Bu ¢alismanin amaci iskemi/reperfiizyon ve intestinal
iskemiye cevap olarak sistemik kan ve barsak dokusunda olusan isi sok protein 32 (HSP32) cevabini degerlendirerek,
akut mezenterik iskeminin erken tanisinda bir arag belirlemektir.

Gereg ve Yontemler: Otuz adet disi Wistar-Albino cinsi sican 3 esit gruba boliindii. Grup 1’deki sicanlara basit laparoto-
mi ve kapama islemi uygulandi (kontrol). Grup 2'deki sicanlara 1 saat iskemiyi takiben 5 saat reperfiizyon uygulandi ve
Grup 3 deki sicanlar 6 saat iskemiye tabi tutuldu. Deney 24 saatlik bekleme periyodunun sonunda tekrarlandi. Bekleme
periyodunun sonunda sicanlarin kuyruk veninden kan alindi ve sicanlar kardiyak delme yontemi ile sakrifiye edildi.
Takiben tekrar laparotomi uygulandi ve biyokimyasal ve patolojik incelemeler icin barsak doku ve limen 6rnekleri
elde edildi. Gruplar arasinda barsak dokusundaki, liimen icerigindeki ve kandaki HSP32 seviyeleri karsilastirildi.

Bulgular: Yirmi dort saatlik bekleme siiresinin sonunda ortalama doku HSP32 diizeyi grup 1’de 0.43 (0-6,6) ng/mL,
Grup 2'de 9,51 (2,5-49,9) ng/mL ve Grup 3’te 43,13 (6,3-121,3) ng/mL idi (p=0,001). Ortalama kan HSP32 diizeyi Grup
1'de 0,11 (0,1-1,4) ng/mL, Grup 2'de 0,42 (0,1-0,7) ng/mL ve Grup 3’te 0,25 (0,1-1,2) ng/mL idi (p=0,047). Liimen iceri-
gindeki HSP diizeyleri belirlenememistir.

Sonug: Hem iskemi hem iskemi/reperfiizyonda barsak doku HSP32 diizeyleri kontrol grubuna gore belirgin olarak
yiiksek bulundu. Ancak bu degisiklik dolasan kan ve liimen icerigine yansimamistir.

Anahtar kelimeler: Akut, 11 sok protein 32, iskemi/reperfiizyon, mezenterik iskemi

INTRODUCTION

Acute mesenteric ischemia is a serious, fatal disease that occurs because of tissue damage in the supe-
rior mesenteric artery which is the major blood supply of the small intestines and the right colon. The
disease is usually observed in the elderly and has mortality rates as high as 56-93% (1). The main reason
for this high mortality is late diagnosis (2). Therefore, diagnosis of this condition at earlier stages is very
important. The most important diagnostic tool for a timely diagnosis is mesenteric angiography, which
is a complex and expensive procedure that requires specialized equipment and educated technicians.
In addition, performing the procedure is not feasible for all suspicious cases. Therefore, there is a great
necessity for a non-invasive, simple diagnostic method.

As the tissue perfusion in the intestines diminishes, the mucosal layer cells are the first to be affected.
When this situation arises, the levels of heat shock proteins (HSPs) rise significantly (3). Heat shock pro-
teins are small proteins that weigh less than 100 kDa and are produced in response to injury due to
heat or toxic substances (3-5). The basic roles of HSPs in cells include cytoprotection, neurodegenerative
disorders, signal transduction and cancer immunology (6). The levels of these proteins can be measured
in the systemic circulation (3, 4). It has also been reported that reperfusion injury causes a significant
increase in cellular HSP levels (7).
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Mueller et al. (8) were able to detect HSPs in the urine sam-
ples of subjects suffering from renal ischemia. This report led
us to investigate the detection of HSPs in the feces of pa-
tients suspected to be suffering from mesenteric ischemia,
which might represent an inexpensive and rapid method
for the early diagnosis of acute mesenteric ischemia. HSP32
(aka heme oxygenase-1), which is an antioxidant enzyme
complex (4, 7, 9-11), appeared to be a good candidate for
this purpose. However, although it has been clearly dem-
onstrated that HSP32 levels rise rapidly following ischemia
(7), there is a paucity of data regarding how HSP32 responds
to reperfusion injury. Thus, we performed an experimental
study to identify the HSP32 response to ischemic and reper-
fusion injury of the intestinal mucosa. However, we did not
obtain the expected results from that study and because we
concluded that the unsatisfying results were mainly due to
the short waiting period (6 hours), we conducted a second
study with a similar methodology in which we lengthened
the waiting period from 6 hours to 24 hours. In this paper,
the findings of these two experimental studies both of which
were planned and performed to identify an inexpensive and
practical method for the early diagnosis of acute mesenteric
ischemia are summarized.

MATERIAL AND METHODS

Both studies were performed after receiving the written ap-
proval of the Uludag University Ethics Committee for Animal
Studies. The first step of the study was completed using 21 out
of 30 pathogen-free male Wistar-albino rats and the second
step was completed using 27 out of 30 pathogen free male
Wistar-albino rats weighing 200-210 grams. All rats were kept
in the laboratory for at least 24 hours prior to the experiment
to allow acclimatization and exclude physiological stress.

In both sets of experiments, 3 groups were created; a sham
group (SG), an ischemia group (IG) and a reperfusion group
(RG). The animals were equally divided among the groups.

Mesenteric ischemia was simulated using a superior mesen-
teric artery (SMA) occlusion model.

Surgical Procedure

Following laparotomy, the superior mesenteric artery (SMA)
and vein (SMV) of the rats were identified. Then a 00-silk su-
ture was passed through the origin of the superior mesenteric
bundle (Figure 1).

In the sham group; the laparotomy was closed.

In the ischemia group; the suture was knotted and the lapa-
rotomy was closed.

In the reperfusion group; a temporary slip knot was added and
the free ends of the suture were taken out through both sides
of the abdominal walls. At this point, care was taken to insert
the suture properly to prevent later tying. The abdomen was
closed using a running 00 silk suture and the skin was stapled.
The free suture ends were cut to leave two centimeters outside
the abdominal walls. Adhesive tape was wrapped around the
rat’s torso to prevent it from eating the silk sutures. After the
planned waiting period, the adhesive tape was cut using scis-
sors and the free suture ends were pulled in opposite direc-

Figure 1. Superior mesenteric artery and vein of the rats were
identified. Then a 00-silk suture was passed through the
origin of the superior mesenteric bundle
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Figure 2. The free suture ends were pulled in opposite
direction until the unknotting of the slip knot was felt

tions until the unknotting of the slip-knot was felt. The suture
was pulled out of the body by pulling in only one direction
(Figure 2).

The planned waiting period was 60 minutes in the first-step ex-
periments and 24 hours in the second-step experiments.

A 5-milliliter saline solution was administered to the posterior
neck of all the rats to restore fluid loss over the past six hours.
After the operation, all animals were allowed to spontaneously
recover from anesthesia. The animals were not fed until the
next procedure. Additional saline solution was administered
every 6 hours in the second-step experiments.

All of the animals were once again anesthetized after 60 min-
utes in the first-step experiments and after 24 hours in the
second-step experiments. Following laparotomy, the superior
mesenteric bundle was examined for pulsation, and a non-
pulsating SMA was accepted as an exclusion criteria for the
reperfusion group. Then, the small intestines were excised. In-
traventricular blood samples were obtained and the animals
were sacrificed using cardiac puncture.

The excised intestinal lumens were opened and stool samples
were obtained. Intestinal tissues were equally divided into 5
pieces and the first and fourth pieces were submitted to path-
ological investigation whereas the other pieces were submit-
ted to biochemical analysis for HSP.



Tissue, Stool and Blood Samples
The tissue and blood samples were prepared and the HSP
measurements were performed by the same physician.

Tissue samples of intestine and luminal stools were flash frozen
with liquid nitrogen and stored at -70°C until examined. Frozen
materials were covered with liquid nitrogen in a mortar. After
evaporation, the liquid nitrogen-frozen tissues were ground with
a pestle until a fine powder was obtained. One tablet of protease
inhibitor cocktail (PIC) (SigmaFAST™ Protease Inhibitor Tablet,
Sigma-Aldrich, Inc., Saint Louis, Missouri, USA) was dissolved in
10 mL of extraction reagent, which is available in the kit, and 1
mL was used for each 0.5 cm® tissue sample. Tissue and stool
suspensions homogenized with a pestle were cooled to 4°C and
centrifuged at 21.000 g for 10 min. Subsequently, the superna-
tants were collected in labeled polypropylene tube and stored at
-80°C until the analysis was performed.

Blood samples were collected in dry tubes and allowed to clot
for 30 minutes. Subsequently the samples were centrifuged at
2700 g for 10 min and serum samples were transferred to labeled
polypropylene tubes. Serum aliquots were stored at -80 °C until
analysis was performed.

Table 1. Microscopic criteria for grading intestinal mucosal
injury (12)

Grade Description

0 Normal mucosal villi

1 Slight elevation of epithelium from lamina propria at the
apex of villi

2 Moderate elevation of epithelial layer from lamina
propria

3 Massive epithelial lifting down the sides of villi

4 Denuded villi with lamina propria exposed and dilated
capillaries

5 Disintegration of lamina propria; hemorrhage and
ulceration

Table 2. The results of the first-step experiments

Sham Group (n=7)

Ischemia Group (n=7)
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Heme oxygenase (HO) - 1 (aka HSP32) concentrations were
quantified with commercially available ELISA kits specific for
rat HO-1 (Assay designs, Stressgen, MI, USA) according to the
manufacturer’s protocol.

All measurements were performed in duplicate and the re-
sults were averaged. The physician performing the tests was
blinded for groups during processing of all samples. The ab-
sorbance was measured in a microplate reader at 450 nm.
By plotting a standard curve from known concentrations ver-
sus measured absorbance, the amount of HO-1 in the sample
was estimated. The concentration of the HO-1 was expressed
as ng per milliliter (ng/mL), according to the manufacturer’s
protocol. The minimum detectable concentration of HO-1 was
0.036 ng/mL.

Pathological Evaluation

The small intestines were examined by a blinded pathologist
who examined the coded tissues without knowing which tis-
sue belonged to which animal. The pathologist macroscopi-
cally classified the small intestines as normal, ischemic or with
ischemia-reperfusion injury. The microscopic evaluation of in-
testinal mucosal injury was performed using hematoxylin-eosin
staining and the scale developed by Chiu et al. (12) (Table 1).

Statistical Analysis

Statistical analyses were performed using the Statistical Pack-
age for Social Sciences [SPSS® for Windows ver. 17.0 (SPSS,
Chicago, lllinois, USA)]. Mann-Whitney U test was used to com-
pare two groups and Wilcoxon test was used to compare more
than two groups. A p value smaller than 0.05 was regarded as
significant.

RESULTS

Nine rats were excluded during the first phase of the experi-
ment; 2 rats in control, 3 rats in ischemia and 1 rat in reperfusion
groups died due to hemorrhage, 1 rat in control group could
not be awaken from anesthesia and 2 rats in reperfusion group
were excluded due to non-pulsating SMA. The first phase of the
experiment was completed with 7 rats in each group.

Reperfusion Group (n=7) p

Macroscopic Normal Ischemic injury Ischemia/reperfusion injury =
Weight (gr) 200 (200-210) 200 (190-210) 200 (200-210) 0.68
Tissue HSP32 (ng/mL) 3.4(0.5-4) 114.6 (55.2-125.9) 90.1 (52-116.3) 0.0011*%
Blood HSP32 (ng/mL) 0.7 (0-3.6) 0.8 (0.4-1) 0.7 (0.1-2.6) 1
*Kruskal Wallis test. HSP: heat shock protein
Table 3. The results of the second-step experiments

Sham Group (n=9) Ischemia Group (n=9) Reperfusion Group (n=9) P
Macroscopic Normal Ischemic injury Ischemia/reperfusion injury =
Weight (gr) 270 (260-290) 260 (250-280) 280 (260-300) 0.66
Tissue HSP32 (ng/mL) 0.43 (0-6.6) 43.1(6.3-121.3) 9.5 (2.5-49.9) 0.001*
Blood HSP32 (ng/mL) 0.11(0.1-1.4) 0.25(0.1-1.2) 0.42(0.1-0.7) 0.064

*Kruskal Wallis test. HSP: heat shock protein
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Three rats were excluded during the second phase of the ex-
periment; 1 rat in control and 1 rat in ischemia groups died
due to hemorrhage, and 1 rat in reperfusion group was ex-
cluded due to non-pulsating SMA. The second phase of the
experiment was completed with 9 rats in each group.

The results of the first-step experiments are summarized in
Table 2. The median weights of the 3 groups of rats were simi-
lar (p=0.68). Microscopic evaluation revealed that although
there was no significant difference between the IG and RG in
the means of the Chiu score (p=0.10), the median Chiu score of
the SG was significantly lower than those of the other groups
(p=0.0004).

The median tissue HSP32 levels were comparable between the
IG and RG (p=0.48) whereas the SG tissue median HSP32 level
was significantly lower (p=0.0017). However, HSP32 could not
be detected in either blood or stool samples.

The results of the second-step experiments are summarized in
Table 3. The median weights of the 3 groups of rats were simi-
lar (p=0.66). Microscopic evaluation revealed that while there
was no significant difference between the IG and RG for the
Chiu score means (p=0.12), the median Chiu score of the SG
was significantly lower than the other groups (p=0.0003). The
median tissue HSP32 levels were comparable between the IG
and RG (p=0.093) whereas the SG tissue median HSP32 level
was significantly lower (p=0.003).

The median blood HSP32 levels were different between
groups (p=0.047). However, neither of the differences in two-
group comparisons reached statistical significance. Therefore,
a one-way ANOVA test with Bonferroni correction was per-
formed that indicated a p value of 0.064. Unfortunately, HSP32
could not be detected in the stool samples.

DISCUSSION

In these two steps of experiments that tested the availability
of HSP32 as a diagnostic tool in the early detection of acute
mesenteric ischemia; it was observed that although the level
of HSP32 significantly increases in both ischemic and reperfu-
sion injury of the small intestine, stool HSP32 measurement is
not a diagnostic tool candidate, nor can systemic blood HSP32
levels be used for this purpose.

The high levels of HSPs in both the IG and RG even after the
24-hour waiting period might indicate equivalent damage
caused by ischemia and perfusion. Although the regeneration
rate of the intestinal epithelium is fairly rapid (13), 24 hours
might be insufficient.

Heat shock proteins are stored in small amounts in cells and
produced when the cell is under stress (14). Protein synthesis
is similar for many types of proteins and lasts approximately
6-7 hours (15). The high amounts of HSPs in the intestinal cells
of study groups compared with the control group even after
24 hours reflect the facts that the hazardous effects of reper-
fusion remain even after 24 hours and that 24 hours is not
enough for the cells to repair themselves. In human subjects,
collateral vessels can develop in the event of chronic occlu-
sion of the superior mesenteric artery (16). However, 24 hours
is not enough for development of collateral blood vessels. We

did not investigate whether collateral vessels occurred at the
end of the 24-hour period, which is a limitation of our study.

In our study, by the end of the 24-hour waiting period, the
HSPs were comparable in the IG and RG. These findings might
indicate that the effects of ischemia and reperfusion on cells
are similar, or that even 1-hour ischemia results in irreversible
damage to intestinal cells. Sukhotnik et al. (17), performed
30-minute ischemia followed by 24-hour reperfusion and
demonstrated that mucosal damage was significantly higher
in the study group compared with the control group. How-
ever, their study did not have an ischemia group. We did not
assess mucosal damage in our study but HSP levels reflect the
magnitude of tissue damage because HSPs are bound to mol-
ecules that cause tissue damage or occur as a result of tissue
damage. If the organism could control tissue damage, the HSP
levels would not have been higher compared with the con-
trol group. As the HSP32 levels were similar in the IG and RG,
we can conclude that the main problem was the reperfusion
hazard rather than the 1-hour ischemia time. However, in our
experimental model, it was impossible to determine if HSP32
levels were high because of ongoing hazard as a consequence
of reperfusion, or if 24 hours was insufficient for tissue repair.

There was no significant rise in systemic blood HSP32 levels.
Since HSPs are intracellular molecules, this observation was
most likely related to the preservation of cell integrity even af-
ter a 24-hour ischemia period. Otherwise, we should have been
able to detect HSP32 in the blood and stool samples of the
study group rats. Another potential issue with the stool samples
might be the use of inappropriate buffering tools. Intralumi-
nal HSPs might be degraded by intestinal luminal content that
could include proteinases. We were aware of such a risk; howev-
er, our investigations for an appropriate buffer for stool analyses
did not reach a feasible method. In addition, we did have the
chance to measure stool proteinase levels. Our model should
be repeated with an appropriate buffer for stool to ensure that
stool HSP32 measurement is not a feasible method for the early
diagnosis of acute mesenteric ischemia.

CONCLUSION

Our study demonstrated that tissue HSP32 levels rise signifi-
cantly 24 hours after the onset of either ischemia or ischemia/
reperfusion in a similar manner; however, this rise was not
reflected in the systemic blood or intestinal luminal content.
Therefore, our attempts to determine a method for the early
diagnosis of acute mesenteric ischemia via the measurement
of stool HSP32 levels did not lead to introduction of a useful
method. In addition, even the differences between the blood
HSP32 levels of the IG and RG in comparison with the control
group were only of borderline significance. Nevertheless, fur-
ther studies should be conducted that compensate for the
weaknesses in our study, particularly involving the use of the
correct buffers for the stool sample analyses. Early detection
of acute mesenteric ischemia is of vital importance as such de-
tection currently appears to be the only way to reduce mortal-
ity rates associated with this devastating disease.

Ethics Committee Approval: Ethics committee approval was received
for this study from the Uludag University Ethics Committee for Animal
Studies.
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Amag: Tiroidektomi ameliyatlari hipokalseminin en sik nedenidir. Bu komplikasyonun onlenmesinde paratiroid
bezlerinin yerinde korunmasi 6nemlidir. Calismamizda amag tiroidektomi sirasinda paratiroid bez ototransplan-
tasyonu yapilan hastalari irdelemek ve ototransplantasyon yapilan ve yapilmayan hastalar arasindaki hipokalsemi
oranlarini karsilastirmakt.

Gereg ve Yontemler: 2008-2012 yillari arasinda tiroidektomi ameliyati yapilan 543 hastadan 43’tinde (%7,9) parati-
roid bezi ototransplantasyonu yapildi.

Bulgular: Kirk ti¢ hastada 44 bezin ototransplantasyonu yapildi. Hastalarin 36’si kadin, 7’si erkekti. Ortanca yas 55
(30-68) idi. En sik ototransplantasyon nedeni vaskiiler yetmezlikti. Ototransplantasyon yapilan hastalarin %37’sinde
erken donemde hipokalsemi gelisti, hicbirinde kalici hipokalsemi izlenmedi. Paratiroid ototransplantasyonu yapil-
mayan hastalarin %9,6'sinda gecici hipokalsemi, %0,4’tinde kalici hipokalsemi gortildii. Ototransplantasyon yapilan
grupta gecici hipokalsemi riski anlamli olarak yiiksekti (p<0,001). Kalici hipokalsemi agisindan iki grup arasinda
anlamli fark bulunmadi (p=0,156).

Sonug: Tim dikkat ve 6zene ragmen tiroidektomi sirasinda, paratiroid bezlerinin beslenmesi bozulabilir ya da
istenmeden cikarilabilirler. Bu durumda paratiroid ototransplantasyonu bezin fonksiyonunun korunmasi icin en iyi
yoldur. Ototransplantasyon sonrasi gegici hipokalsemi riski yiiksek olmasina ragmen ge¢ donem sonuglari ¢ok iyidir.

Anahtar Kelimeler: Paratiroid ototransplantasyonu, hipokalsemi, tiroidektomi

Objective: Thyroidectomy is the most common cause of hypocalcemia. Preservation of parathyroid glands in situ is
essential in preventing this complication. The aims of our study were to review patients who underwent parathyroid
gland autotransplantation during thyroidectomy, and to compare hypocalcemia rates in patients with and without
autotransplantation.

Material and Methods: Parathyroid gland autotransplantation was performed in 43 (7.9%) of 543 patients who un-
derwent thyroidectomy between 2008 and 2012.

Results: Forty-four parathyroid glands were autotransplanted in 43 patients, including 36 women and 7 men. The
median age was 55 (range: 30 to 68). The most common cause of autotransplantation was vascular comprise of
the parathyroid gland. Early postoperative hypocalcemia developed in 37% of patients with autotransplantation,
and none developed permanent hypocalcemia. Transient and permanent hypocalcemia rates were 9.6% and 0.4%
in patients without autotransplantation, respectively. The risk of transient hypocalcemia was significantly high in
patients with parathyroid autotransplantation (p<0.001). There was no difference between the two groups in terms
of permanent hypocalcemia (p=0.156).

Conclusion: Despite meticulous dissection, parathyroid glands can be devascularized or removed inadvertently
during thyroidectomy. Parathyroid autotransplantation is the best method to maintain parathyroid gland function.
Although the risk of transient hypocalcemia is increased following parathyroid autotransplantation, long-term re-
sults are satisfactory.

Keywords: Parathyroid autotransplantation, hypocalcemia, thyroidectomy

GIRIS

Tiroid ameliyatlari genel cerrahi kliniklerinde en sik yapilan ameliyatlardan olup, tibbi davalarin da
%1'ini olusturmaktadir (1). Tiroid cerrahisinde, rekiirren laringeal sinir (RLS) hasarindan sonra en kor-
kulan komplikasyon hipokalsemi gelisimidir. Cerrahi sonrasi hipoparatiroidi gelisimi hipokalseminin
en sik nedenidir (2). Hipokalsemi postoperatif erken dénemde gelisip haftalar icinde diizelebilir (ge-
cici hipokalsemi); ya da ameliyattan 6 ay sonra hala devam ediyorsa kalici hipokalsemiden bahsedilir.
Hipokalsemi parestezi, mental durum dedisiklikleri, néromuskdiler iritabilite, kas spazmi ile kendini
gosterir. Kronik hipokalsemi katarakt olusumu, bazal gangliyonlarda ve serebellumda kalsifikasyon,
periferik néropati, kardiak sorunlara yol acabilir. Bu hastalar 6miir boyu kalsiyum ve D vitamini takvi-
yesine ihtiya¢ duyarlar.

Tiroid ameliyatlarinin komplikasyon olasiligini azaltmak icin gegmiste subtotal tiroidektomiler uygu-
lanmis olsa da, giiniimiizde total veya totale yakin tiroidektomi, benign multinodiler guatrda en sik



yapilan ameliyattir. Bu durum cerrahlarin ameliyat sirasinda
paratiroid bezinin fonksiyonunun korunmasina daha fazla
ilgi gostermelerine neden olmustur.

Kalici hipoparatiroidi orani literatlirde %0-43 arasinda bildi-
rilmekle beraber glinimiizde endokrin cerrahide kabul edi-
lebilir hipoparatiroidi orani %1-2dir (3, 4). Bu komplikasyonu
onlemenin en iyi yolu dikkatli ve titiz diseksiyon yapilmasi ve
inferior tiroid arter dallarinin tiroid kapsulu Gzerinden ayri ayri
baglanarak paratiroid beslenmesine zarar vermemektir. Tim
dikkate ragmen tiroidektomilerde %9-19 oraninda istenme-
den paratiroidektomi yapilabilmektedir (5). Paratiroid bezinin
istenmeden cikariimasi ya da beslenmesinin bozulmasi duru-
munda paratiroid ototransplantasyonu (PO) yapilarak bezin
fonksiyonlarinin korunmasi saglanir.

Bu calismada amacimiz, tiroid ameliyatlari sirasinda paratiroid
ototransplantasyonu yaptigimiz hastalari irdeleyerek hipokalse-
mi oranlarini belirlemek ve ototransplantasyon yapilan ve yapil-
mayan hastalardaki hipokalsemi oranlarini karsilagtirmaktir.

GEREC VE YONTEMLER

2008-2012 tarihleri arasinda hastanemiz Sisli Etfal Egitim ve
Arastirma Hastanesi Genel Cerrahi Klinigi'nde total ya da to-
tale yakin tiroidektomi ameliyati uygulanan 543 hastadan
paratiroid ototransplantasyonu uygulanan hastalarin verileri
retrospektif olarak degerlendirildi. Hastalarin ameliyat endi-
kasyonlari, hangi paratiroidin ¢ikarildigi, ototransplantasyon
nedeni ve sayisi, postoperatif hipokalsemi gelisip gelismedi-
gi kaydedildi. Ototransplantasyon yapilmaksizin tiroidektomi
olan hastalarin gecici ve kalici hipokalsemi oranlari belirlendi.
Tim hastalardan ameliyat dncesi yazili onam alindi. Calisma
oncesi hastanemizin etik kurulundan etik kurul onayi alindi.

Ameliyat Teknigi

Total ve totale yakin tiroidektomi kapsiiler diseksiyon teknigi
ile uygulandi. Rekirren laringeal sinir inferior tiroid arter ile
caprazlastigi noktadan bulundu ve trasesi boyunca takip edi-
lerek, korundu. Arter ve ven dallari tiroid Uzerinden ayri ayri
baglandi ve kesildi. Operasyon sirasinda paratiroid bezlerini
gormek icin ekstra diseksiyon yapilmadi. Kapsul tzerinden
diseke edilirken damarlanmasi veya dolasimi bozulan para-
tiroid bezleri, dolasimi bozulmadan diseke edilemeyecek ko-
numdaki paratiroid bezleri ve tiroid kapsiili tGzerinde bulunan
paratiroid bezleri eksize edildi. Diseksiyon sirasinda venéz kon-
jesyon sonucu rengi koyulasan bezlerin kapsuli acildi, venéz
kanin bosalmasiyla tekrar normal rengine dénen paratiroid
bezleri yerinde birakildi. Rengi diizelmeyen bezler eksize edil-
di. Paratiroid dokusu icin sliphe oldugunda 6zellikle de malign
olgularda frozen inceleme ile doku tespiti yapildi. Piyes ¢ikaril-
diktan sonra ameliyat masasinda dikkatli sekilde incelenerek
Uzerinde istenmeden cikarilan paratiroid bezi varsa ekilmek
lUzere eksize edildi. Eksize edilen paratiroidler serum fizyolojik
icinde bekletildi. Ameliyatin son asamasinda paratiroid bezi
1x1 mm’lik parcalara ayrldi. Ayni taraf sternokleidomastoid
kasinda her 3-4 parca icin, kas lifleri ayrilarak cepler hazirlandi.
Paratiroid parcasi kas cebine yerlestirildikten sonra 4/0 prolen
ile kas cebi kapatilarak isaretlendi.

Ameliyat Sonrasi Takip

Hasta dosyalarindan ameliyat sonrasi agiz cevresinde ve eks-
tremitelerde parestezi, kas spazmi, Chvostek ve Trousseau bul-
gulari degerlendirildi. Postoperatif 24 ve 48. saate, 7. glinde,
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1, 3 ve 6. ayda rutin kalsiyum ve parathormon (pTH) &lcimleri
hastane kayitlarindan elde edildi. Hipokalsemi postoperatif
kan kalsiyum degerinin 8 mg/dL'nin altinda olmasi olarak ta-
nimlandi. Postoperatif 6 aydan kisa stiren hipokalsemiler geci-
ci, uzun suirenler kalici hipokalsemi olarak tanimlandi. Hipokal-
semi gelisen ve kalsiyum (Ca) degeri 7-8 mg/dL arasinda olan
hastalara oral Ca preparati baslandi. Semptomatik hastalara
ve Ca degeri 7 mg/dLnin altina diisenlere iV Ca glukonat uy-
gulandi. Semptomlar gegince ve Ca >8 mg/dL olunca agizdan
tedaviye gecildi ve aktif D vitamini de eklendi. Hipokalsemi ge-
lisen hastalar taburcu olana kadar glinliik Ca ve PTH ile izlendi.
Tedavi ile stabil olan hastalar taburcu edildi ve tiim hastalarin
ayaktan poliklinik takipleri yapildi.

istatistiksel Analiz

Paratiroid ototransplantasyonu yapilan ve yapilmayan tiroi-
dektomili hastalarin gegici ve kalici hipokalsemi oranlari Z testi
kullanilarak karsilastirildi. iki grup ameliyat endikasyonlari ve
ameliyat genisligi acisindan ki-kare ve Fischer Exact testi ile
karsilastirildi. P degerinin 0,05'in altinda olmasi anlamli olarak
kabul edildi.

BULGULAR

Tiroidektomi sirasinda 543 hastanin 43'Une (%7,9) paratiro-
id ototransplantasyonu uygulandi. Hastalarin 36'si kadin, 7'si
erkekti. Ortanca yas 55 (30-68) idi. Ameliyat endikasyonu 33
hastada multinodiiler guatr, 8 hastada tiroid kanseri, 2 hastada
soliter nodiil idi. iki hastaya lobektomi ve istmektomi, 35 has-
taya total, 6 hastaya totale yakin tiroidektomi uygulandi. Dort
hastaya santral ve 2 hastaya santral ve lateral boyun diseksiyo-
nu eklendi (Tablo 1).

Eksize edilen paratiroidlerin yerlesimi sirasiyla 15 hastada sag
alt, 13'linde sol alt, 9'unda sag Ust, 5'inde sol Ustte, 2 hastada
ektopik lokalizasyonda idi. Bir hastada iki paratiroid bezin eki-
mi yapildi (Tablo 2). Ototransplantasyon uygulanan 44 parati-
roid bezin 39’unda vaskiiler yetmezlik oldugu dusiiniimust.
iki paratiroid bezi tiroid (izerinden tam ayrilamadigindan, 3
paratiroid bezi ise piyes lizerinde stipheli olarak degerlendiri-
lip frozen inceleme ile paratiroid oldugu teyit edilip kas icine
transplante edildi (Tablo 3).

Tablo 1. Vakalarin endikasyonlari ve uygulanan ameliyatlar

Endikasyon Hasta sayisi (n) Ameliyat

MNG 33 TT (27), NTT (6)
Tiroid kanseri 8 TT + SBD (6) + LBD (2)
Soliter nodil 2 Lobektomi+ istmektomi

TT: total tiroidektomi; NTT: totale yakin tiroidektomi; SBD: santral boyun
diseksiyonu; LBD: lateral boyun diseksiyonu

Tablo 2. Eksize edilen paratiroid bezlerinin yerlesimi

Yerlesim yeri n
Sag alt 15
Sol alt 13
Sag Ust 9
Sol Ust 5
Ektopik 2




Oran ve ark.
Paratiroid ototransplantasyonu ve hipokalsemi

Tablo 3. Paratiroid ototransplantasyon nedeni

Neden n
Vaskdler yetmezlik 39
Tiroitten ayrilamama 2
Supheli bez 3

Ototransplantasyon yapilan 43 hastanin 16'sinda (%37) posto-
peratif ilk 2 giin icinde hipokalsemi gelisti, 11‘inde iV kalsiyum
inflizyonu ihtiyaci oldu, 5 hasta oral kalsiyum tedavisi ile di-
zeldi. Hipokalsemi gelisen hastalarda ortanca kalsiyum degeri
7 mg/dL (6,1-7,9 mg/dL) ve parathormon degeri 13 pg/L (1-69
pg/L) idi. Alti ay sonunda hastalarin hicbirinde kalici hipokal-
semi gozlenmedi.

Paratiroid ototransplantasyonu yapilmayan grupta ameliyat
endikasyonlari 388 hastada multinodiiler guatr, 24 hastada so-
liter tiroid noduilli ve 88 hastada tiroid kanseri idi. Endikasyonlar
acisindan ototransplantasyon yapilan ve yapilmayan gruplar
arasinda fark saptanmadi (p=0,986). Ototransplantasyon yapil-
mayan grupta 420 hastaya total tiroidektomi, 52 hastaya totale
yakin tiroidektomi ve 28 hastaya lobektomi yapildi. Hastalarin
29'una santral ve 6'sina santral ve lateral boyun diseksiyonu uy-
gulandi. Ameliyat genisligi acisindan iki grup arasinda fark sap-
tanmadi (p=0,754). Paratiroid ototransplantasyonu yapilmayan
500 hastanin 48'inde (%9,6) gecici hipokalsemi; 2'sinde (%0,4)
kalici hipokalsemi goriildi. Ototransplantasyon yapilan hasta
grubunda gegici hipokalsemi gelisim riski yapilmayanlara gore,
anlamli derecede yiiksekti (p<0,001). Kalici hipokalsemi gelisimi
acisindan iki grup arasinda anlamli fark bulunmadi (p=0,156).

TARTISMA

Tiroid cerrahisi sonrasi gegici hipokalsemi %83, kalici hipokalse-
mi %43 gibi yiiksek oranlarda bildirilmistir (3). Bu oranlar etkile-
yen faktorler cerrahin beceri ve tecriibesi, paratiroid bezlerinin
anatomisinin iyi bilinmesi, altta yatan tiroid patolojisi ve rezeksi-
yonun genisligidir (6, 7). Tiroid kanserleri, substernal ve rekiirren
guatr, Grave’s hastalig), tirotoksikozis, lenf nodu diseksiyonu ge-
cici ve kalici hipokalsemi icin baslica risk faktorleridir (7-9).

Saglikli paratiroid bezleri sari-turuncu renkte gorinir. Ust
paratiroid bezleri tiroidin Ust ve orta 1/3 bilesimi seviyesinde
inferior tiroid arterin Ust dalinin tizerinde ve RLS'in posterola-
teralinde yer alir. Alt paratiroidler ise RLS'in anteriorunda ve
inferior tiroid arter ile RLS'in caprazlastigi bolgede yaklasik 2
cm capli dairesel bir alanda olmakla beraber karotis bifiirkas-
yonundan perikarda kadar genis bir alanda tespit edilebilirler.
Paratiroid bezleri %80 tek arterden beslenir ve bu arter %80
inferior tiroid arterin dalidir. Paratiroid bezin beslenmesini
bozmamak icin, tiroidektominin kapsuler diseksiyon teknigi
ile yapilmasi yani, inferior tiroid arterin tersiyer dallarinin tiroid
kapsulu Gzerinde ayri ayri baglanmasi ve paratiroid bezlerinin
damarlari ile birlikte kapsul Gizerinden serbeslestiriimesi gere-
kir (10). Paratiroid bezin fonksiyon kaybi elektrokoterizasyon
aletlerinin uygunsuz kullanimina bagl 6dem ya da hematom
gelisimi sonucu da olabilir. Farkedilmeden paratiroid bezleri-
nin ¢ikariimasiyla hipoparatiroidi ve sonucunda hipokalsemi
gelisebilir (11). Bu olgularin %40-50'sinde paratiroidin tiroid
bezi icinde yerlestigi bulunmustur (12). Hipoparatiroidizm
gelismesi icin genelde en az iki bezin hasarlanmasi gerektigi
bildirilmektedir (13, 14).

Ancak, normal goriinen anatomik yerindeki paratiroid bezi
ameliyat sonrasi normokalseminin her zaman garantisi degil-
dir. Boyle bir paratiroid bezi patolojik incelemede avaskdler
bulunabilir ve postoperatif fonksiyon gostermeyebilir (14, 15).
Paratiroid bezin fonksiyonundan nasil emin olacagi halen tar-
tisma konusudur. Bunun igin paratiroid kapsuline kesi yapa-
rak kanlanmasinin degerlendirilmesi, Doppler ultrasonografi
ile kan akimi incelemesi ve ameliyat sirasinda parathormon
olctimleri 6nerilmistir. Ancak gliniimiizde hala ideal bir goster-
ge elde edilememistir (16). Bu nedenle paratiroid bezin fonksi-
yonundan siiphelenildiginde paratiroidi ototransplante etmek
glindeme gelmistir.

Paratiroid ototransplantasyonu ilk olarak 1926 yilinda Lahey
(17) tarafindan parsiyel tiroidektomi olgusu sirasinda yerinden
kaldirlan paratiroid bezinin fonksiyonunu devam ettirmek icin
onerilmistir. Ancak 1975'de Wells (18) tarafindan hiperparatiroi-
dili hastalarda yapilan PO’nun basarili biyokimyasal ve klinik so-
nuglari yayinlanana kadar uzun yillar ilgi gérmemistir. Paratiroid
ototransplantasyonu giiniimuzde kalici hipokalsemiyi dnlemek
icin iki hasta grubunda yapilir. Birincisi hiperparatiroidili hasta-
larda ameliyat sirasinda hemen veya ge¢ dénemde uygulana-
bilir (2, 3). ikincisi tiroidektomi hastalarinda rutin ya da secici
olarak yapilabilir (4).

Tiroidektomi sirasinda istenmeden paratiroid bezin c¢ikarildi-
g1 veya bezin damarlanmasinin bozuldugu gériildiiginde PO
yapmak bezin fonksiyon gorebilmesi icin tek yoldur ve segici PO
olarak adlandirilir (4, 19). Tum dikkat ve 6zene ragmen gelisen
kalicr hipokalsemiler cerrahlar tiroidektomi sirasinda bir ya da
fazla paratiroid bezinin ototransplantasyonunu yapmaya 6zen-
dirmis ve profilaktik amaclh yapilan rutin ototransplantasyonla
kalicr hipoparatiroidi oranlarinin %1'in altina indigi bildirilmistir
(15, 20-23). Rutin ototransplantasyon uygulamasini sorgulatan
iki caisma Ohman (24) ve Kihara'ya (25) aittir. Ohman ve ark/nin
yerinde birakilan ve goriilen tim bezlerin ototransplantasyo-
nunun yapildigi hastalari kiyasladigi ¢alismada, ototransplan-
tasyon yapilan grupta %43 kalici hipoparatiroidi bildirilmistir.
Kihara ise ototransplantasyon yapilan hasta grubunda kalici
hipoparatiroidi oranini %21 bulmus ve 5 yillik uzun dénem ta-
kipte hastalarin PTH seviyelerinin ameliyat dncesi degerlerinin
%50'sine distugund bildirmislerdir.  Ayrica bircok calismada
rutin ototransplantasyon uygulamanin gegici hipokalsemiyi art-
tirdigi belirtiimektedir (16, 26). Ancak bu konuda literatiirde tam
bir uyum yoktur. Testini (21) rutin ototransplantasyon yapilan
grupta gecici hipokalsemi oranini yapilmayan gruptan diisiik
bulmustur (%17ye karsi %45). Bizim calismamizda gecici hipo-
kalsemi orani ototransplantasyon yapilan hasta grubunda %37,
ototransplantasyon yapilmayan grupta ise %9,6 olarak bulundu
ve aradaki farkin anlamli oldugu tespit edildi. Kalici hipokalsemi
acisindan ise gruplar arasinda anlamli fark izlenmedi.

Palazzo ve ark. (16) ototransplantasyon yapilan paratiroid bezi
sayisi arttikca gegici hipokalsemi oraninin da arttigini belirte-
rek iyi beslenen paratiroid bezinin rutin ototransplantasyo-
nundan ziyade hazir secici (ready selective) paratiroid otot-
ransplantasyonu yaklasimini bildirmislerdir. Bu yaklagimda,
secici davranmak icin esik deger disuk olup, pedikilde ve bes-
lenmesinde kiiclk bir degisiklik oldugu distinilen paratiroid
bezinin ototransplantasyonu onerilmistir.

Promberger ve ark. (27) paratiroid bezindeki renk degisiminin
bezin fonksiyonunu gostermedeki rollini inceledikleri ¢calisma-



da, dort bezin normal olarak goriildiigu kontrol grubuyla, iki
bezin ototransplantasyonu yapilan grubu (grup 2) ve 3 ya da 4
bezde ciddi renk bozulmasi olmasina ragmen yerinde birakilan
paratiroidleri iceren grubu (grup 3) karsilagtirmislardir. Renk de-
gisimi gdzlenen grupta PTH ve kalsiyum degerlerinin, ototrans-
plantasyon yapilan gruba gore daha erken dénemde dizeldigi-
ni gozlemlemislerdir. Boylece renkteki bozulmanin fonksiyonun
iyi bir gostergesi olmadigini ve bunun arteriyel beslenmedeki
yetersizlikten ziyade vendz staz ve hemorajik infarkt sonucu
oldugunu bildirmislerdir. Béylece saglam bir pedikilin olmasi
durumunda renkteki bozulmanin gegici olacadi belirtilmistir.

Barczynski (26) ise 340 vakayi iceren serisinde intraoperatif
PTH ol¢iimiine gore ototransplantasyon yapilmasinin, rutin
transplantasyon yapilan gruba gére gecici hipokalsemi oran-
larini yariya indirdigini bildirmistir. Ameliyat sonunda bakilan
PTH dizeyinin 10’un altinda oldugu vakalarda ototransplan-
tasyonu onermislerdir. Friedman (14) da hasarlanan paratiroid
sayisl 3 ve Uzerindeyse PTH'nin 10’un altina indigini gdster-
mistir ve bu durumda paratiroid bezlerinin biyopsi ile deger-
lendirilerek vaskularizasyonu koti olanlarin ototranplante
edilmesini 6nermislerdir. Ancak ytksek sensitiviteye ragmen
intraoperatif PTH disiikliglinin her zaman hipokalsemi geli-
seceginin garantisi olmadigi bilinmektedir (26).

Tiroidektomi sirasinda paratiroid bezlerinin gorilmeye calisil-
masi genel olarak gereksiz kabul edilir (3). Ayrica bunun icin
ugrasilmasi ameliyat sonrasi gecici hipokalsemi olasihigini
arttirmaktadir (28, 29). ideal olan beslenmesi tam olarak bu
bezlerin yerinde korunmasidir. Ancak bu her zaman mimkin
olmamaktadir. Glinimiizde paratiroid bezin fonksiyonunu ko-
rumak icin tiroidektomi sirasinda paratiroid ototransplantas-
yonunun yapilmasi konusunda konsensus yoktur. Ancak isten-
meden cikarilmis ya da damarlanmasi bozulmus bir paratiroid
bezinin ototransplantasyonu fonksiyon gorebilmesi icin tek
secenektir ve herkes tarafindan benimsenmistir. Biz de glinlik
pratigimizde secici ototransplantasyonu uyguluyoruz.

Tiroidektomiler sonrasi paratiroid reeksplorasyonu genelde
gerekmedidi icin, transplantasyonun yeri siklikla ayni insiz-
yonla ulasilan sternokleidomastoid kasidir, ancak pektoralis
major ve brakioradial kas icine de transplantasyonlar yapil-
mistir. Yontem olarak genelde implantasyon tercih edilir; 1 x
3 mm'lik parcalar halinde kesilen her 3-4 adet paratiroid do-
kusu ayri ayr kas cepleri icine yerlestirilir ve sutilir ya da kliple
bu alan isaretlenir (4). Daha az tercih edilen bir ydontem ise
ince ince kiyilmis dokunun 2 cc’lik dengeli tuz sollisyonun-
da tampone edilerek suspansiyon seklinde kas icine injekte
edilmesidir (3). Transplantasyon 6ncesi frozen inceleme ya-
pilmasi genellikle dokunun paratiroid olup olmadigi konu-
sunda sliphe varsa ya da malignite olgusunda malign doku
implantasyonu olasiligini énlemek icin yapilir (7). Paratiroid
bezleri lenf nodiill, yag doku ya da tiroid dokusu ile karisa-
bilir. Hem maksimum paratiroid dokusunu korumak, hem de
zaman kaybi ve maliyeti arttirmamak icin rutin frozen incele-
me sart gortiilmemektedir. Bir arastirmada frozen incelemesiz
ototransplante edilen dokularin %93’Unin paratiroid oldugu
bulunmustur (5).

Transplante edilen paratiroid dokusu spontan olarak yeniden
vaskularize ve innerve olur. Genellikle 2-4 haftadan sonra ye-
niden fonksiyon gérmeye baslar ve 2 ayda tam fonksiyonuna
ulasir (30, 31). Biz serimizde gecici hipokalsemilerin cogunun
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¢ ay icinde diizeldigini gordik. Ototransplante edilen para-
tiroid bezin fonksiyonunu biyokimyasal analizle belirliyoruz.
Ancak bu sternokleidomastoid kasa konulan greftin fonksiyo-
nunu her zaman yansitmaz. Clinkl yerinde birakilan paratiroid
dokusundan da hormon salinimi devam etmektedir. Bu ne-
denle greftin kola ekiminin yapildigi olgularda iki kol arasi PTH
degerinin greftli tarafta diger tarafin 1,5 kati ve fazlasi olmasi
greft fonksiyonunun objektif gostergesidir (4).

SONUC

Tiroid cerrahisi hipokalsemi gelisimi icin en biydk risk fakto-
ridir. Bu komplikasyonun dnlenmesinde paratiroid bezleri-
nin dikkatli ve titiz diseksiyonla yerinde korunmasi énemlidir.
Tiroidektomi sirasinda tiim dikkat ve 6zene ragmen para-
tiroid bezlerinin beslenmesi bozulabilir ya da istenmeden
cikarilmak zorunda kalinabilir. Bu durumda paratiroid otot-
ransplantasyonu bezin fonksiyonunun korunmasi icin en iyi
yoldur. Ototransplantasyon sonrasi gegici hipokalsemi riski
yiksek olmasina ragmen ge¢ donem sonuglari ¢ok iyidir.
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Amag: Kolorektal kanserler; tani ve tedavi yontemlerindeki gelismelere ve toplumsal tarama uygulamalarinin gi-
derek yayginlasmasina ragmen, halen tiim diinyada kanser nedeniyle oliimler arasinda ust siralarda yer alr. Ko-
lorektal kanserlerde semptomlar, nonspesifiktir ve genellikle lokal olarak ilerlediginde goriiliir. Bir kisim ileri evre
kolorektal kanserli hastada, oncesinde hichir semptom saptanmadan, obstriiksiyon bulgulari gelismekte ve hasta
acil servise ileus klinigi ile basvurmaktadir. Bu tablo, mortalite ve morbidite oranlar oldukga yiiksek olabilen acil
ameliyat endikasyonu olusturmaktadir. Bu calismada acil ve elektif sartlarda ameliyat edilen kolorektal kanserli
hastalarin postoperatif tedavi sonuclarini birbirleriyle karsilastirarak, kolorektal kanserli hastalarda erken tani ve
sagkalimla iliskili faktorlerin belirlenmesi amaglandi.

Gereg ve Yontemler: 2009-2013 yillani arasinda kolorektal kanser nedeniyle tedavi edilen hastalar, retrospektif
olarak degerlendirilmistir. Hastalar yas, cinsiyet, yapilan ameliyatin sekli, intraoperatif bulgular, postoperatif has-
tanede yatis siiresi, komorbid hastaliklar, postoperatif komplikasyonlar ve patoloji sonuglari gibi parametrelere
bakilarak birbirleri ile karsilastirilarak degerlendirilmistir.

Bulgular: Gruplar arasinda yas, cinsiyet dagilimi, patoloji sonuglari arasinda istatistiksel olarak fark yoktu (p>0,05).
Her iki grup arasinda hastanede postoperatif yatis stiresi, ek hastaliklar, patolojik evre, postoperatif komplikasyon-
lar agisindan anlamli olarak istatistiksel fark saptandi (p<0,05). Acil ameliyat edilen gruptaki hastalarda daha uzun
hastanede yatis siiresi, ileri evrede hastaneye basvuru, cerrahi alan enfeksiyonu, eviserasyon, anastomoz kagagi gibi
komplikasyonlar daha fazla tespit edildi.

Sonug: Kolorektal kanserli hastalar erken evrede ve asemptomatik iken tani alabilmeleri icin risk gruplarinin be-
lirlenerek etkili tarama programlarina dahil edilmeleri gereklidir. Bu yaklasimin tedavi sonuglarina, komplikasyon
oranlarina, yatis siirelerine, sagkalima ve tedavi etkinliginin artiriimasina faydasi olacaktir.

Anahtar Kelimeler: Kolorektal kanser, acil cerrahi, elektif cerrahi, komplikasyon, tedavi sonuglari

Objective: Colorectal cancer is still one of the most common causes of cancer related deaths in the world despite
improvements in diagnosis and treatment modalities, and application of community-based screening methods.
Symptoms of colorectal cancer are non-specific and usually manifest following local progression. A number of pati-
ents with advanced stage colorectal cancer present to emergency departments with obstruction as the first sign of
disease without any previous symptoms. This presentation is an indication for emergency surgery that has a high
rate of morbidity and mortality. In this study, we aimed to determine the factors associated with early diagnosis and
survival by comparing postoperative results of colorectal cancer patients who underwent surgery under emergency
or elective situation.

Material and Methods: Files of colorectal patients treated between 2009-2013 were retrospectively analyzed. Data
on patient age, gender, operation type, intraoperative results, length of hospital stay, co-morbidities, postoperative
complications and pathological results were evaluated and compared.

Results: There was no statistical difference between groups in terms of age, gender, and pathology results (p>0.05).
The difference between groups in terms of postoperative length of hospital stay, presence of co-morbid diseases,
pathological stage, and postoperative complications was statistically significant (p<0.05). Length of hospital stay,
advanced stage on admission, complications such as surgical site infection, evisceration, and anastomosis leakage
rates were higher in patients in the emergency surgery group.

Conclusion: Risk groups should be determined in order to diagnose colorectal cancer patients at an early stage
while they are still asymptomatic, and this information should be incorporated into effective screening programs.
This approach will be beneficial to treatment outcomes, complication rates, length of hospital stay, and survival
and treatment results.

Keywords: Colorectal cancer, emergency surgery, elective surgery, complication, treatment results

GiRiS

Kolorektal kanser (KRK), tim kanserler arasinda en sik gériilenlerden biridir ve diinyada her yil bir milyondan
fazla kisi gastrointestinal sistemin en sik rastlanan kanseri olan KRK tanisi almaktadir (1). Blytik cogunlugu-
nu mukozadan koken alan endoliiminal adenokarsinom olusturmaktadir ve %95'in (izerindeki KRK olgulari
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Tirk Cerrahi Dernegi erken tani ile cerrahi tedavi veya premalign polip dénemindeki kolonoskopik miidahaleden fayda gormekte-
Makale metnine dirler (2). Kolorektal kanser; tani ve tedavi yontemlerindeki gelismelere ve toplumsal tarama uygulamalarinin

giderek yayginlasmasina ragmen, halen tim diinyada kanser nedeniyle 6limler arasinda st siralarda yer
almaktadir (3).
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Tablo 1. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarin yas, cinsiyet, komorbid hastaliklar ve

yatis suresi
Acil (n=90)  Elektif (n=230) p

Yas ortalama

(min-maksimum) 62 (27-91) 62 (27-88) 0,279
Yatis stiresi gin 18 (2-99) 10 (3-52) <0,001
Ek hastalik varhigi
Var 80 (%88,9) 165 (%71,7) <0,001
Cinsiyet

Erkek 57 (%63,3) 144 (%62,6)

0,904
Kadin 33 (%36,7) 86 (%37,4)

Tablo 2. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarin timor lokalizasyonlari ve uygulanan
cerrahi

Acil (n=90) Elektif (n=230) p

Tiimor lokalizasyonu

Rektum+sigmoid 51 (%56,7) 146 (%63,5)
Sag kolon 8 (%8,9) 33 (%14,3)
Sol kolon 8 (%8,9) 14 (%6,1)
Transvers kolon 4 (%4,4) 4 (%1,7) <0,05
Cekum 5 (%5,6) 25 (%10,9)
Peritonitis karsinomatoza 7 (%7,8) 3(%1,3)
Diger 7 (%7,7) 5(%2,2)
Yapilan ameliyat

Sigmoid rezeksiyon

+Hartmann 17 (%18,9) 4 (%1,7)
Sag hemikolektomi 15 (%16,7) 53 (%23)
Low anterior rezeksiyon 3 (%3,3) 56 (%24,3)
Anterior rezeksiyon 3 (%3,3) 23 (%10)
Sadece loop kolostomi 12 (%13,3) 4 (%1,7)
Sadece ileostomi 7 (%7,8) 0 <0,001
Segmenter kolon

rezeksiyonu 4 (%4,4) 26 (%11,3)
Miles 1 (%1,1) 19 (%8,3)
Sol hemikolektomi

+ Hartmann 4 (%4,4) 2 (%0,9)
Diger 24 (%26,8) 43(%18,8)

Kolorektal kanserler; kalitsal, sporadik veya ailesel olmak tize-
re U¢ sekilde meydana gelir. Kalitsal formu; aile dykisu, geng
yasta goriilme, spesifik timor ve defektlerin varligi ile karak-
terizedir (4). Sporadik kolorektal kanserler siklikla aile dykisi
olmadan ortaya ¢ikar ve genel olarak yash popiilasyonu (60-80
yas) etkiler. Kolorektumun tiibiler ve vill6z adenom gibi neop-
lastik polipleri hastalik icin 6ncil lezyonlardir ve %95 oraninda
KRK'lar bu adenomatéz poliplerden gelisir (4, 5).

Kolorektal kanserlerde semptomlar baslangicta 6zgiin degildir
ve genellikle hastalik lokal olarak ilerlediginde gérilir. Semp-
tomatik olan hastalarin cogunda saptanan baslica semptom-
lar: diskilama aliskanliklarinda degisiklik, hematokezya, rektal
dolgunluk hissi ve karin agnisidir (6, 7). Ancak bir kisim ileri
evre kolorektal kanserli hastada, 6ncesinde hicbir semptom
saptanmadan, tikanma bulgulari gelismekte ve acil servise bu
bulgularla ile bagvurmaktadir. Bu tablo, mortalite ve morbidite
oranlan oldukgca yiiksek olabilen acil ameliyat gerekliligi olus-
turmaktadir ve %20'ye yakin hasta akut kolonik ttkanma tablo-
su ile tani almaktadir (8).

Bu calismada acil ve elektif sartlarda ameliyat edilen KRK'li
hastalarin; yas, cinsiyet, intraoperatif bulgular, timér yerlesi-
mine gOre uygulanan cerrahi girisim, hastanede yatis suresi,
hasta ozellikleri ve postoperatif tedavi sonuglarini birbirleriy-
le karsilastirarak, kolorektal kanserli hastalarda erken tani ve
sagkalimla iliskili etkenlerin belirlenmesi amaclandi.

GEREC VE YONTEMLER

Hastanemiz klinik arastirmalar etik kurulundan; gerekli etik ku-
rul izinleri alindiktan sonra Ankara Diskapi Egitim ve Arastirma
Hastanesi Genel Cerrahi Klinigi'nde Ocak 2009-Agustos 2013
yillari arasinda KRK nedeniyle tedavi edilen hastalar, retrospek-
tif olarak degerlendirilmis ve kayitlari incelenmistir. Kayitlarin-
da eksiklik olanlar, servis dosyasi, ameliyat raporu, patoloji ve
acil servis basvuru verilerinde uyusmazlik olanlar calisma disi
birakilmistir. Hastalar 6ncelikle acil sartlarda ve elektif olarak
ameliyat edilen hastalar olmak Uzere iki gruba ayriimistir. Acil
sartlarda ameliyat edilen hastalar, timdre ait komplikasyonlar
nedeniyle acil servise bagvuran ve sonra ameliyat olan hastalar
olarak kabul edilmistir.

Calismaya dahil edilen toplam 320 hastanin yas, cinsiyet, ya-
pilan ameliyatin sekli, intraoperatif bulgular, hastane yatis
sureleri, yandas hastaliklar, postoperatif komplikasyonlar ve
patoloji sonuclari gibi parametrelerine bakilarak birbirleri ile
karsilastirlarak degerlendirilmistir.

istatistiksel Analiz

Verilerin degerlendirilmesinde “SPSS for Windows 17,0” (Sta-
tistical Package for the Social Sciences Inc., Chicago, IL, ABD)
istatistik paket programi kullanildi. iki grup karsilastiriimasinda
Mann-Whitney U testi kullaniimistir. P degeri 0,05in altindaki
degerler anlamli olarak kabul edilmistir.

BULGULAR

Hastalarin demografik &zellikleri, ek hastaliklari ve hastane
yatig sureleri Tablo 1'de 6zetlenmistir. Acil sartlarda ameliyata
alinan hastalarin dokuzu tiimér perforasyonu, bir hasta rek-
tum kanserine bagli intraabdominal multipl apse, bir hasta
timore bagli sigmoid kolon torsiyonu, geri kalani ise tikanma
tanistyla ameliyat edildi. Elektif ve acil cerrahi islem uygulanan
hastalarin timér yerlesimleri ve uygulanan cerrahi Tablo 2'de
sunulmustur.

Yandas hastaliklar acisindan her iki grup arasinda istatistiksel
olarak anlamli fark saptanmistir (Tablo 1). Acil ameliyat edilen
grubun %88,9'unda en az bir yandas hastalik mevcut olmakla
birlikte, en fazla yandas hastalik 19 hastada (%21,1) hipertan-
siyon ve diyabet birlikteligi olarak goriilmektedir. Elektif ameli-
yat edilen grupta ise en fazla goriilen yandas hastalik 37 hasta
(16,1) ile hipertansiyon olarak bulunmustur.



Tablo 3. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarin intraoperatif bulgulari

Acil (n=90) Elektif (n=230) p
intraoperatif bulgular
8 (%8,9)

Sadece palpabl kitle 111 (%48,3)

Serozayl asmis gorinim 25 (%27,8) 61 (%26,5)

Komsu organ doku

invazyonu 20 (%22,2) 30 (%13,0)

Tumor perforasyonu 9 (%10,0) 1 (%0,4) <0,001
Peritonitis

karsinomatoza 12 (%13,3) 8 (%3,5)

Kitle+KC metastazi 3 (%3,3) 6 (%2,6)

Diger 13 (%14,5) 13 (%5,7)

Tablo 4. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarda timoriin mikroskopik gériiniimiine ve
diferansiyasyon derecesine gore dagilimi

Acil (n=90) Elektif (n=230) p
Patoloji
Adenokarsinom 79 (%87,8) 201 (%87,4)
Miisinéz adenokarsinom 5 (%5,6) 14 (%6,1)
Tash yiiziik hiicreli karsinom 2 (%2,2) 2(%0,9) >0,05
in situ karsinom 1(%1,1) 7 (%3)
Malign epitelyal timor 1(%1,1) 2 (%0,9)
Diger 2 (%2,2) 4 (%1,7)
Diferansiyasyon
Iyi 5 (%5,6) 42 (%18,2)
Orta 53 (%58,8) 164 (%71,4) <0,001
Kot 32 (%35,6) 24 (%10,4)

Elektif ve acil olarak ameliyat edilen olgularda KRK'in en sik yer-
lestigi bolge rektosigmoid bolgedir (Tablo 2). Acil olgularda,
elektif olarak ameliyat edilen gruba gore peritoneal karsinoma-
toz istatistiksel olarak daha sik gézlenmektedir (p<0,05). Senk-
ron timorler, anal kanal tiimorleri, niiks ve metastatik kolorektal
kanserler diger kolorektal kanser grubunu olusturmaktadir.

Sag hemikolektomi, anterior rezeksiyon, asagi anterior rezeksi-
yon, segmenter kolon rezeksiyonu, Miles ameliyati elektif ola-
rak ameliyat edilen grupta daha cok yapilan operasyon iken,
sigmoid kolon rezeksiyonu + Hartmann operasyonu, sadece
loop kolostomi ve ileostomi acil ameliyat edilen grupta istatis-
tiksel olarak daha ¢ok yapilan ameliyat sekliydi (p<0,001). Di-
ger operasyonlari; subtotal kolektomi, unrezektabl hastalar ve
ileri evre hastalarda uygulanan by-pass operasyonlari, ileoce-
kal rezeksiyon, lokal eksizyon, debulking cerrahisi uygulanan
olgular olusturmaktaydi.

intraoperatif bulgular Tablo 3'te dzetlenmistir. Acil ameliyat
edilen grupta, elektif ameliyat edilen gruba gore; timor per-
forasyonu, timorin komsu organlara invazyonu, karaciger
metastazi, peritonitis karsinomatoza istatistiksel olarak anlamli
sekilde daha sik gozlenmistir.
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Her iki grubun histopatolojik incelemesinde en sik adenokarsi-
nom gozlenmektedir (Tablo 4). Timoriin diferansiyasyon dere-
cesi acisindan iki grup arasinda istatistiksel olarak anlamli fark
g6zlenmistir (p<0,001). Acil vakalarda kot diferansiyasyon
daha sik gozlenmekte iken iyi ve orta derece diferansiyasyon
elektif vakalarda daha sik gozlenmistir (Tablo 4) (p<0,001).

Tablo 5'te 6zetlendigi gibi her iki grup arasinda TNM evreleme
sistemine gore istatistiksel olarak fark gézlenmektedir. Evre 1,
evre 2 ve evre 3a daha cok elektif vakalarda gorilmekte iken
acil vakalar daha ¢ok ileri evre hastalari olusturmaktaydi. Elek-
tif vakalarda en sik goriilen evre, 46 hasta (%20) ile evre 2a
iken, acil olgularda 24 hasta ile (%26,7) en sik evre 4a hastalik
gorilmekteydi. Tani kondugunda hastalarin cogunun timo-
riin yerine bakilmaksizin ileri evrede oldugu saptanmistir.

Postoperatif komplikasyonlar incelendiginde, her iki grup
arasinda istatistiksel olarak anlaml fark gézlenmistir (Tablo
6). Acil olgularda, elektif ameliyat olan gruba gore daha faz-
la postoperatif komplikasyon gozlemlenmistir. Saptanan bu
komplikasyonlar arasinda cerrahi alan enfeksiyonu, atelektazi,
eviserasyon, anastomoz kagadi, postoperatif ileus acil ameliyat
edilen grupta daha fazla g6zlenmektedir. Her iki grupta cerrahi
alan enfeksiyonu en sik gozlenen postoperatif komplikasyon
olmustur. Calismamizda elektif ameliyat olan grupta iki hasta-
da rektovajinal fistul gorilmustir.

Hastanede yatis suresi agisindan her iki grup arasinda istatis-
tiksel olarak anlamli fark saptanmistir (p<0,001). Elektif ve acil
ameliyat edilen grupta ortalama yatis siireleri sirasiyla 10 ve 18
glindir (Tablo 1). Acil ameliyat edilen bir hasta postoperatif 2.
glinde kaybedilmistir.

TARTISMA

Yas, KRK'ler icin 6nemli bir risk faktoridir ve ileri yas ile birlik-
te gorilme sikhgr artmaktadir. Kolorektal kanserli hastalarin
%90'dan fazlasi ellili yaslardan sonra tani almaktadir (9). Genis
olgu serileriyle yapilan ¢calismalarda 7. on yilda tepe yaptigi sap-
tanmistir (9, 10). Serimizde acil ve elektif sartlarda ameliyat edi-
len hastalarda ortalama yas 62 olarak bulunmustur. Cesitli ¢ca-
lismalarda farkli olarak acil kolorektal kanserli hastalarin elektif
ameliyat edilen gruba goére daha yash oldugu saptanmistir (11,
12). Serimizdeki yas ortalamasinin, KRK goériilme yasina gore
biraz diustik oldugu gorilmektir (13, 14). Bununla birlikte bu
durum (lkemizde yapilan diger calismalarla benzerlik goster-
mektedir (15, 16). Kolorektal kanser olgularinin sadece %5'ine
40 yas altinda rastlanmaktadir. Calismamizda ise bu oran elektif
ameliyat edilen grupta %6,9 iken, acil ameliyat edilen grupta
%1,1 olarak gorilmustir. Gortldiugi gibi serimizdeki KRK'lerin
blyik bolimini 40 yas Ustu hastalar olusturmaktadir. Kolorek-
tal kanserli hastalar icin etkin tarama programlarinin saglana-
bilmesi, hastaligin ve hastalarin erken tani alabilmesi ve tedavi
etkinliklerinin artinlabilmesi acisindan bu yas degerlendirmele-
rinin dnemli oldugunu dusiniyoruz. Ulkemiz agisindan hasta-
higin pik yaptigi yas grubunun bilinmesi tarama programlarinin
olusturulmasinda 6nem taglyacaktir.

Kolorektal kanser olgularinda, siklik ile cinsiyet arasinda be-
lirgin bir farklilik gosterilememekle birlikte yas ilerlediginde
erkeklerde biraz daha risk artmaktadir. Literatlirde kolorektal
kanserlerin cinsiyete gore dagilimina gére farkli sonuglar mev-
cuttur. Her iki cinsiyette yakin oranlarda gorildigu bildirilse
de, erkeklerde kadinlara gore 1,1 kat daha fazla goraldigu de
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Bayar ve ark.
Kolorektal kanserli hastalarin tedavi sonuclarinin degerlendirilmesi

Tablo 5. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarin TNM evreleme sistemine gore
evrelendirilmesi

Acil (n=90) Elektif (n=230) p
Evreleme
Evrel 2 (%2,2) 36 (%15,7)
Evre 2a 8 (%8,9) 46 (%20)
Evre 2b 1(%1,1) 29 (%12,5)
Evre 3a 4 (%4,4) 28(%12,2)  <0,001
Evre3b 16 (%17,8) 31 (%13,5)
Evre 3c 22 (%24,5) 25 (%10,9)
Evre 4a 24 (%26,7) 15 (%6,5)
Evre 4b 12 (%13,3) 13 (%5,7)
in situ karsinom 1(%1,1) 7 (%3,0)

Tablo 6. Acil ve elektif sartlarda ameliyat edilen kolorektal
kanserli hastalarin postoperatif komplikasyon sikliklari

Acil (n=90) Elektif (n=230) p

Postoperatif komplikasyon

Yok 8(%8,9) 175 (%76,1) <0,001
Var 82 (%91,1) 55 (%23,9)

Cerrahi alan enfeksiyonu 24 (%26,7) 25%10,9)
Atelektazi 11 (%12,2) 13 (%5,7)
Evisserasyon 10 (%11,1) 1 (%0,4)
Anastomoz kacagi 8 (%8,9) 6 (%2,6)
Postoperatif ileus 8 (%8,9) 3(%1,3) <0,05
Solunum yetmezligi 8 (%8,9) 2 (%0,9)

PTE 3 (%3,3) 0

DVT 1(%1,1) 0

Diger 9(%10) 5(%2,1)

PTE: pulmoner tromboemboli; DVT: derin ven trombozu

bildirilmistir (17). Calismamizda ise, acil ve elektif ameliyat edilen
grupta sirastyla erkeklerde kadinlara gére 1,7 ve 1,6 kat fazla gordil-
ms olup, literatiirdeki oranlara gore yiiksek olarak saptanmistir.

Eslik eden yandas hastaliklarin sikligi ve yliksek ASA skorunun
bagimsiz risk faktorl olarak postoperatif morbidite ve morta-
liteyi arttirdigi gosterilmistir (18, 19). Hastalarimizin ek hasta-
liklari incelendiginde; acil ameliyat edilen grubun %88,9'unda,
elektif ameliyat edilen grubun ise %71,7 sinde bir veya birden
fazla yandas hastalik bulunmaktaydi. Acil grubunda ek hasta-
liklar istatistiksel olarak anlamli sekilde daha ¢ok goriilmektey-
di. Acil ameliyat edilen grupta postoperatif komplikasyonlar
daha sik gorilmustar. Bu durumun nedenlerinden biri olarak
yandas hastaliklarin acil vakalarda daha kontrolsiiz halde iken
cerrahi uygulanmasi olabilir.

Tumor yerlesim yerine gore KRK en sik rektosigmoid bolgede,
daha sonra sirasiyla sol ve sag kolonda gorilmektedir. Ancak
proksimal kolonda yerlesimli timorlerin gorilme sikhginin
son yillarda arttigi izlenmektedir (20, 21). Her iki grupta en sik

timor lokalizasyonu rektosigmoid bolgededir (elektif grupta
%63,5 iken acil grupta %56,2). Rektosigmoid boélge tlimorle-
rini takiben her iki grupta da en sik sag kolon tiimérleri goril-
mektedir (%14,3 ve %8,9). Gruplar karsilastirildiginda, sigmoid
kolon timorleri (%25,6) acil ameliyat edilen grupta daha sik
gorilmektedir.

Kolorektal kanser, kolonla ilgili tim acillerin dnemli bir bolu-
mund olusturur. Bunun yaninda timor lokalizasyonuna gore
tedavi sekilleri farklilik gésterir. Onemli sayida calismada KRK'li
hastalarda sag kolon yerlesimli timor varliginda elektif veya
tikayici sag kolon kanserlerinin acil cerrahi tedavisi icin genel
kabul goren cerrahi tedavi, durumu ¢ok kot olmayan hastalar
disindaki tiim hastalarda tek basamakli rezeksiyon ve primer
anastomozdur (22, 23). Literatir ile uyumlu olarak serimizde
de sag kolon kanserleri icin en sik rezeksiyon ve primer anasto-
moz (sag hemikolektomi) uygulanmistir.

Bazi arastirmacilar, acil sol kolon cerrahisinde rezeksiyon ve
primer anastomozun giivenle yapilabilecegini savunmuslardir
(24, 25). Ayrica Capasso ve ark. (26) obstriktif sol kolon timor-
lerinde rezeksiyon ve primer anastomozun uygun endikasyon
ve deneyimli cerrahlar tarafindan uygulanmasi halinde pos-
toperatif mortalite ve komplikasyonlar agisindan Hartmann
ameliyati ile karsilastirildiginda benzer sonuclar elde edildi-
gini savunmaktadirlar. Genel olarak sol kolon tiimorlerinde
basamakli cerrahi yapilmasi tavsiye edilmektedir, ¢linki acil
sartlarda ileri derecede dilate ve kirli bir kolonda rezeksiyon
ve primer anastomoz yapilmasi oldukca riskli kabul edilmek-
tedir. Burada en bylk risk anastomoz kacgagidir (27). Degisik
yayinlarda karsit gorisler olmasina ragmen calismamizda acil
sol kolon kanserleri icin en sik tercih edilen ameliyatin rezek-
siyon ve Hartmann ameliyati oldugu gorulmektedir (%18,9).
Seah ve ark. (28) 45'ini kolorektal kanserli hastalarin olusturdu-
gu yash ve cogunda medikal problemler olan acil 85 vakada,
Hartmann ameliyatinin yararl bir islem oldugu kanaatine var-
miglardir. Ansaloni ve ark. (29) ise kolostomi s6z konusu oldu-
gunda, Hartmann ameliyatinin loop kolostomiye tercih edil-
mesi gerektigini vurgulamislardir. Sonug olarak akut sol kolon
timorlerinde uygulanacak cerrahi tedavinin karari verilirken;
hastanin genel durumuna, cerrahin tecriibesine ve hastane
kosullarina gore karar verilmesi gerektigine inanmaktayiz.

Kolorektal kanser cerrahisi sonrasinda meydana gelen erken
ve ge¢ donem komplikasyonlar, benign nedenlerden &tiri
ameliyat edilenlerden daha siktir, buna neden olarak da kan-
sere 6zgl olabilen immiin sistemdeki bozulma ve fekal bula-
sim su¢lanmaktadir. Yapilan cesitli calismalarda acil kolorektal
cerrahi ameliyatlarinin morbidite ve mortalite oranlari sirasiyla
%15-50 ve %6-15 olarak bulunmustur. Bu oranlar elektif kolo-
rektal kanser cerrahisi ameliyatlarinda ise sirasiyla %4-14 ve
%1-7 olarak verilmektedir (30-32). Hastalarimizin acil sartlarda
ameliyat edilen grubunda postoperatif komplikasyon orani
%91,1 iken elektif ameliyat edilen grupta %23,9 oraninda go6-
rilmis ve morbidite acil vakalarinda daha yiiksek bulunmus-
tur. Bu yiiksek oranin bazi arastirmacilarin yaptigi calismalar-
la uyumlu oldugu gozlenmistir (30-33). Bu ytiiksek oranlarin
temelinde hastalarin ek hastaliklari ile elektrolit dengesizligi
dehidratasyon gibi cerrahi riskleri arttiran durumlarin olma-
sinin yaninda ytiksek riskli hastalarda, dilate ve kirli kolonda
yapilan islemlerin de komplikasyon oranlarini arttirdigi di-
sintlmektedir.



Kolorektal cerrahinin 6nemli komplikasyonlari arasinda en
korkulan komplikasyonlardan biri anastomoz kacagidir. Posto-
peratif morbidite, hastanede yatis suresi, cerrrahi alan enfek-
siyonu oraninda artisa yol acar ve mortaliteyi olumsuz etkiler
(34). Genel olarak kabul edilen goris; intrapelvik ameliyatlar-
dan sonra anastomoz kacagi riskinin %10’un altinda tutula-
bilmesi geregidir ve glincel serilerde bu olasihgin daha disik
seviyelere (<%3) indigi belirtilmektedir (35). Ozellikle rektum
kanserinde bu oran yiiksektir. Ornegin, isve¢ Ulusal Calisma-
sinda rektum ameliyatlarindan sonra semptomatik anastomoz
kacagi orani %12 olarak bulunmustur (36). Anastomoz kacak
oranlari bircok seride farkli bildirilmekle birlikte rastlanma sik-
g1 %0,5'den %30'a kadar varabilmektedir ve acil cerrahi giri-
simlerde oran elektif ameliyatlara gore daha yuksektir (34-37).
Galismamizda kolorektal anastomoz kacak orani acil ameliyat
edilen grupta %8,9 olup elektif grupla karsilagtirildiginda bu
oran ylksektir. Elektif olarak ameliyat edilen grupta anasto-
moz kacak orani %2,6 olarak saptanmis olup literatr bilgileri
1siginda kabul edilebilir diizeydedir.

Paralitik ileusa transvers mezokolon altindaki laparotomilerde
daha siklikla rastlanmaktadir ve sag hemikolektomi sonrasi
%1,5, sol kolon ve rektum ameliyatlar sonrasi %3 olarak bu-
lunmustur (38). Calismamizda da acil ameliyat edilen grupta
postoperatif ileus orani (%8,9) elektif ameliyat edilen gruba
gore yiksek gézlenmistir. Postoperatif ileus; distansiyon, bu-
lanti ve kusmaya yol acarak karin ici basinci artirdiginda evi-
serasyon ve evantrasyon ile iliskilidir. Mentes ve ark. (15) sun-
duklan 200 vakalik bir caismada kolorektal cerrahi uygulanan
hastalardaki postoperatif ileus oranini %3 olarak bulmuslardir.
Galismamizda ise elektif ameliyat edilen grupta postoperatif
ileus orani %1,3 olarak bulunmus olup ilgili calismadan daha
dusuktdr.

Kolorektal cerrahi geciren hastalar cerrahi alan enfeksiyonla-
r (CAE) agisindan yiiksek riske sahiptir (39). Buyuk serilerdeki
CAE oranlari, yaklasik olarak temiz yaralar icin %1,5-3,9; temiz-
kontamine yaralar i¢in %3-4; kontamine yaralar icin %8,5-15,2
ve kirli yaralar i¢in %21,3-41 olarak g0sterilmistir (40). Itatsu ve
ark. (41) yapmis olduklari 1980 hastanin katildigi prospektif bir
calismada CAE oraninit %11,7 olarak belirlemislerdir. Tang ve
ark. (42) ise yapmis olduklari caismada elektif kolorektal cerra-
hide CAE oranini %10 olarak bulmuslardir. Bizim serimizde de
elektif ameliyat edilen gruptaki CAE oranimiz %10,9 bulunmus
olup bu calismalar ile benzerlik géstermektedir. Acil ameliyat
edilen grupta ise CAE oranini %26,7 olarak bulduk. Yapilan
yayinlarda CAE; malign neoplazmlar icin 1,69 kat, acil prose-
dirler icin 1,9-2,65 kat artmaktadir (40). Ayrica cerrahiye bagh
her U¢ gunlik yatis ile cerrahi yara enfeksiyon oraninin 1,1 kat
arttigi gosterilmistir. Bu faktorlerin, calismamizdaki acil ameli-
yat edilen kolorektal kanserli hastalarda, enfeksiyon oraninin
yuksek bulunmasina katkisi olabilir. Bu konuda nadir de olsa
karsit goris bildiren arastirmacilar da bulunmaktadir. Nguyen
ve ark. (43) acil prosediirlerde, CAE'nun daha az ortaya ¢iktigini
bunun nedeninin elektif vakalarin preoperatif hastanede uzun
stire yatirilmalari oldugunu belirtmislerdir.

Mekanik bagirsak temizligi ve uygun profilaktik antibiyotik
kullanimi ile CAE’u goriilme oranlarinin azaldigi bilinmektedir.
Yapilan bir calismada tek doz profilaktik antibiyotik kullanimi
ile CAE %35,2'den %20'ye gerilemistir (43). Bir bagka ¢alismada
profliaktik antibiyotik yapilmayan hastalarda CEA'nun arttigi
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go6zlenmistir. Belirtilen calismalara paralel olarak calismamiz-
daki elektif ameliyat edilen grupta CAE oraninin diisiik olmasi;
tartismali olmakla birlikte rutin bagirsak temizliginin yapilma-
sina, antibiyotik profilaksisine, anastomoz kacaginin disik
oranlarda olmasina, timor perforasyonu oraninin disiik olma-
sina ve kisa hastanede yatis stiresine baglanabilir.

Eviserasyon, yiiksek mortalite ve morbidite oranlari olan pos-
toperatif bir komplikasyondur. Teknik yetersizlikler, KOAH,
enfeksiyon, karin ici basing artigi, ve malnitrisyonun yani sira
bircok calismada acil cerrahi girisimler de eviserasyon gelisimi
icin risk faktorleri arasinda sayilmaktadir (44). Calismamizda
elektif ameliyat edilen grupta eviserasyon orani %0,4 olarak
bulunmustur. Bazi serilerde eviserasyon oranlari %4'lere ulas-
maktadir (45). Acil ameliyat edilen hastalardaki eviserasyon
oranimiz ise %11,1 olarak gorilmekle birlikte oldukca ytiksek
bulunmustur.

Kolorektal kanser nedeni ile ameliyat olan hastalar kanser ol-
malari, 6nemli bir cerrahi gecirmeleri ve genellikle 40 yasin
Gstlinde olmalari nedeni ile cogunlukla derin ven trombozu
(DVT) icin cok yuksek riskli grupta yer alirlar. Bu olgularda pro-
filaksi uygulanmazsa pulmoner emboli (PE) ve DVT riskleri sira-
siyla %3 ve %40'a kadar ulasabilir (46). Calismamizda da elektif
ameliyat edilen grupta PE saptanmamis olup, acil vakalarda ise
PE %3,3 oraninda saptanmistir.

Serimizde timorlerin patolojik 6zelliklerine baktigimizda tu-
more bagl komplikasyonlarin acil vakalarda daha sik oldugu-
nu, timoriin evresine bakildiginda ise evre 3b, evre 3c ve evre
4 timorlerin oraninin 90 vaka icinde 74 hasta ile (%82,2) acil
vakalarinda daha yiiksek oldugunu saptadik. Bu oranin elektif
vakalarda ise 230 vaka icinde 84 hasta ile %36,6 oldugu goriil-
di. Ghazi ve ark. (47) acil ve elektif sartlarda ameliyat edilen
KRK'li hastalarin patolojik verilerini karsilastirdiklari cahismala-
rinda; acil sartlarda ameliyat edilen grubun, daha ileri evrede
(ileriTve N, evre 3 ve 4) ve daha agresif bir histopatolojiye sahip
oldugunu saptamiglardir. Merkel ve ark/nin (12) elektif ve acil
kolorektal cerrahi sonuglarini inceledikleri diger bir ¢calismada;
acil ameliyat olan grupta, uzak metastaz oranlarini anlamli ola-
rak yuksek bulmuslardir. Ayrica acil cerrahinin kansere bagli
sagkalim (rolatif risk 1,6) ve uzak metastaz (rélatif risk 1,8) icin
bagimsiz bir prognostik faktér oldugunu belirtmislerdir. Yine
Villar ve ark. (48) tikanmaya yol acan tiimorlerin tikanmaya yol
a¢mayanlara kiyasla, lokal yayilim ve uzak metastaz oranlarinin
daha yiksek oldugunu belirtmislerdir. Yayinlanan bu ¢alisma-
lara benzer olarak serimizde acil ameliyat edilen grupta uzak
metastaz oranlari yiiksek bulunmustur. Evre 4 hastalara bakil-
diginda acil ameliyat edilen grupta evre 4 hastalik %40 oranin-
da bulunmusken elektif ameliyat edilen grupta %17,4'tur.

Peritoneal karsinomatoz acil vakalarda oran olarak daha yuik-
sekti ve gelisimi icin risk faktorleri ile iliskili; sag kolon timord,
ileri T ve N-evresi, kotl diferansiyasyon derecesi sayllmaktadir
(49). Bu risk faktorleri gézoniinde bulunduruldugunda seri-
mizdeki acil vakalarda peritoneal karsinomatoz oraninin ne-
den yiiksek oldugu anlasilabilir.

Tumorlerin histolojik dereceleri; timoriin davranisinin degerlen-
dirilmesi, prognoz ve tedavi secimi agisindan 6nemlidir. Adeno-
karsinomlar timor hicrelerinin organizasyonu agisindan normal
epitel hiicrelerine olan benzerliklerine gore derecelendirilirler.
Serimizde her iki grup arasinda timoriin diferansiyasyon derecesi
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incelendiginde, acil ameliyat edilen grupta kéti diferansiyasyon,
oran olarak daha yiiksek saptanmisti (%35,6'ya karsilik %10,4). Tu-
morin diferansiyasyon derecesinin ve histolojik gradinin, prognoz
Uzerine etkisi oldugunu gosteren bircok calisma mevcuttur (50).

SONUC

Bu calismanin gergeklestirildigi merkezin acil ve travma hizmetleri
acisindan konumu nedeni ile calismaya aldigimiz hastalarin dagi-
limina bakilacak olursa acil sartlarda tedavi edilen hasta sayisi yUk-
sektir. Acil sartlarda ameliyat edilen hastalarin daha ¢ok olmasina
bagl olarak, gorilen komplikasyon artislari bu agidan degerlen-
dirilmelidir.

Kolorektal kanser, hem tiim kanserler arasinda en sik gorilen
Uglinct kanser olmasi hem de goriilme sikhidindaki artis nedeni
ile glinimiizde 6nemini korumaktadir. Sporadik KRK'ler icin en
buyk risk faktorl yastir ve yasa bagh olarak insidanstaki artis has-
taligin karakteristik 6zelliklerindendir. Hastaligin ileri evrede tani
almasi sonucu cerrahi sekli, komplikasyonlar, hasta sagkalimi ve
hastanede yatis stireleri basta olmak lizere bircok parametre kot
yonde etkilenmektedir.

Kolorektal kanserlerde uygulanan tarama programlarina ragmen,
acil basvurular ve acil sartlarda cerrahi uygulamalar halen ylksek
diizeydedir. Mekanik ttkanma tablosu ile metabolik durumu bo-
zulmus hastalara yonelik yapilmak zorunda kalinan cerrahi ope-
rasyonlar, hastalar icin risk tasimakla birlikte sonuglar agisindan
da yliz glildirtici olmamaktadir. Acil ve elektif ameliyat edilen
KRK'li hastalarin postoperatif tedavi sonuclarini karsilastirdigimiz
calismamizda, acil ameliyat edilen hastalarda postoperatif yandas
sorunlar daha fazla géralmastr.

Hastaligin uzun bir ddnem asemptomatik seyrettigi ve hastala-
rin tani almadigr goriilmektedir. Acil sartlarda uygulanan tedavi
yontemlerinin, tasidiklari riskler yaninda tedavi maliyetlerine olan
etkisi de g6z oniinde tutulmalidir. Uzun hastanede yatis siiresi,
komplikasyonlarin yonetimine bagl maliyetler, uygulanan medi-
kal tedavi de g6z 6nilinde tutulmalidir.

Klinisyenler agisindan basta risk gruplar olmak {izere tarama prog-
ramlarinin etkin bir sekilde uygulanip hastalarin erken evrede tani
almasi tedavi etkinligini ve sagkalim sonuclarini iyi ydnde etkile-
yecektir. Boylelikle postoperatif tedavide karsilagilan problemlerin
azalacagi ve daha az hastanede yatis suiresi ile tedavi maliyetlerinin
azalacagini diisinmekteyiz.

Etik Komite Onay: Bu calisma icin etik komite onayi Ankara Diskapi Yildi-
rim Beyazit Egitim ve Arastirma Hastanesi'nden alinmistir.
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Amag: Obezite cerrahisi icin cesitli cerrahi yontemler uygulanmaktadir. Laparoskopik sleeve gastrektomi (LSG) ve
laparoskopik gastrik plikasyon (LGP) yontemleri de son yillarda obezite cerrahisinde basariyla uygulanan cerrahi
yontemlerdir. Bu calismamizda, LSG'ye gore daha sonra giindeme gelmis, mide biiyiik kurvaturuna plikasyon yapila-
rak mide hacmi azaltilan LGP uyguladigimiz hastalari, LSG uyguladigimiz hastalar ile karsilastirdik.

Gereg ve Yontemler: 2009-2012 yillari arasinda Konya Beyhekim Hastanesinde morbid obezite nedeni ile yapilan,
LSG ve LGP yontemleri retrospektif olarak incelendi. Hastalarin yas ve cinsiyetleri, preoperatif kan biyokimya de-
gerleri, operasyon oncesi ve sonrasi viicut kitle indeksi (VKi), hastanede yatis siireleri, morbidite, mortaliteleri ve
komplikasyonlar degerlendirildi.

Bulgular: Bu calismaya obezite nedeniyle 2009-2012 yillari arasinda opere edilen 55 hasta dahil edildi. Calismaya alinan
29 hastaya LGP, 26 hastaya ise LSG teknigi uygulandi. Viicut kitle indeksi agisindan LGP grubu 41,423 kg/m?, LSG grubu ise
42,0£3,1 kg/m? idi. Viicut kitle indeksi agisindan gruplar arasi anlamli farklilik tespit edilmedi. Yas ortalamasi ve cinsiyet
acisindan da her iki grubun benzer oldugu gortildii. Laparoskopik gastrik plikasyon grubunda postoperatif bir hastada
suittir hattinda nekroz olustu. Laparoskopik sleeve gastrektomi grubunda ise bir hasta kanama nedeniyle reopere edildi.
Yine bu grupta bir hastada siitiir hattinda kacak meydana geldi. Laparoskopik gastrik plikasyon ve LSG uygulanan hasta-
larin postoperatif VKi degerlendirilmesinde LSG lehine anlaml fark bulundu. Hastanede yatis siiresi ise, LGP grubunda
istatistiksel agcidan daha kisa bulundu. Komplikasyonlar yoniinden her iki grup arasinda farkhhk tespit edilmedi.

Sonug: Biz calismamizda, LGP ve LSG yontemleri uyguladigimiz hastalarda birbirine yakin sonuglar elde ettik. Calis-
mamizda, LSG'nin morbid obezitenin cerrahi tedavisinde VKI’ini azaltmasi yoniinden LGP’a gore daha etkin oldugu
gorildi. Ancak hastanede yatis siiresi acisindan LGP grubumuzda daha iyi sonuclar elde edildi. Her iki yonteminde
morbid obezitenin cerrahi tedavisinde giivenle kullanilabilecegi ve etkin oldugu sonucuna varildi.

Anahtar Kelimeler: Obezite, sleeve, plikasyon, laparoskopik

Objective: Various different surgical methods are used for obesity surgery. Among them, laparoscopic sleeve gast-
rectomy (LSG) and laparoscopic gastric plication (LGP) have been both successfully performed in recent years. In
this study, we compared the treatment results of patients who underwent LGP, a method that was introduced later
consisting of plication of gastric greater curvature to achieve volume reduction, with results of patients who un-
derwent LSG.

Material and Methods: We analyzed data on morbid obese patients who underwent bariatric surgery with either LSG
or LPG in Konya Beyhekim Hospital between 2009 and 2012. Demographic features including age and sex, preope-
rative blood biochemistry, body mass index (BMI) before and after operation, duration of hospital stay, morbidity,
mortality and complications were analyzed.

Results: Fifty-five patients who were operated for obesity between 2009 and 2012 were included in the study. 29
patients underwent LGP, and 26 patients LSG. The BMI in the LGP and LSG groups was 41.4%3 kg/m? and 42.043.1
kg/m?, respectively. There was no significant difference between two groups in terms of BMI. Two groups were also
similar in terms of age and gender. In the LGP group, one patient had postoperative necrosis of the suture line. One
patient in the LSG group was re-operated due to bleeding. Another patient in this group had leakage at the suture
line. Postoperative BMI assessment of groups revealed significantly lower BMI levels in the LSG group. Length of
hospital stay was significantly shorter in the LGP group. There was no significant difference in complication rates
between two groups.

Conclusion: In this study, we obtained similar results in patients who were treated with LGP or LSG. Moreover, LSG
was more efficient in decreasing BMI in morbid obesity surgery when compared to LGP. However, duration of hospi-
tal stay was significantly shorter in LGP group. We concluded that both methods could be effectively and safely used
in the surgical management of morbid obesity.

Keywords: Obesity, sleeve, plication, laparoscopic

GiRis

Oberzite, yaygin gériis olarak viicut kitle indeksinin 30 kg/m*nin, morbid obezite ise viicut kitle indeksi-
nin 40 kg/m?nin izerinde olmasi olarak tanimlanmaktadir. Toplumlarin refah seviyesinin yiikselmesi ve
aktif glincel yasamin getirdigi yanhs beslenme problemleri, obeziteyi son yillarda ciddi bir saglik proble-
mi olarak karsimiza ¢ikarmistir. Diinyada yaklasik 1,7 milyar insan obezite nedeni ile ciddi saglik sorunlari
yasamaktadir. Bati toplumlarinda, toplumun %3-5'inde morbid obezite gériilmektedir. Gelismis tlkeler-



de obezite yaklasik olarak yillik %0,1’lik mortaliteye sahiptir ve
ciddi saglik harcamalarina neden olmaktadir. Morbid obezite-
ye bagh mortalitenin siklikla kardiyovaskiler sebeplere bagh
oldugu gorilmektedir (1-4).

1950'li yillardan bu yana uygulanan bariatrik girisimler ile yil-
lar icinde deneyimler ve teknikler de gelisti. 1990'I yillarda la-
paroskopinin, cerrahi glindemine girmesiyle minimal invaziv
cerrahi teknolojisi bariatrik cerrahide uygulanmaya baslandi.
Obezitenin cerrahi tedavisinde, malabsortif ydntemler, restrik-
tif yontemler veya her ikisinin kombinasyonlar uygulanmak-
tadir. Gastrik band ve laparoskopik sleeve gastrektomi (LSG),
morbid obezitenin cerrahi tedavisinde, gliniimiize kadar uy-
gulanmis popiiler iki restriktif yontemdir. Son yillarda bariat-
rik cerrahide, laparoskopik gastrik plikasyon da (LGP) restriktif
bir metot olarak glindeme geldi. Biz bu ¢alismamizda morbid
obezitenin cerrahi tedavisinde sik kullanilan LSG ile son za-
manlarda glindeme gelen ve popiler olan LGP'u karsilastir-
mayi amacladik (5-7).

GEREC VE YONTEMLER

Konya Beyhekim Hastanesi Genel Cerrahi Klinigi'nde 2009-
2012 yillari arasinda morbid obezite nedeni ile tek genel cer-
rah tarafindan LGP ve LSG yapilan tiim olgular retrospektif ola-
rak incelendi. Yas, cinsiyet, bagvuru sirasindaki VKi'ne bakildi.
Metabolik bir problemin varligini arastirmak icin hastalarin
preoperatif aclik kan sekeri, aspartat aminotransferaz (AST),
alanin aminotransferaz (ALT), trigliserit, kolesterol, kan basing-
lani tespit edildi. Her iki grubun hastanede kalis siireleri belir-
lendi. Opere edilen tiim hastalar calismaya alind.

Operasyona alma kriteri olarak belirlenen; VKi 35 kg/m?* ve
Uzerinde olan, hipertansiyon, diabetes mellitus ve uyku apnesi
gibi medikal yandas problemler tagiyan hastalar ile VKi 40 kg/
m? ve (izeri olan hastalar operasyona alindi. Hastalarimizin ta-
mami daha 6nce diyet, medikal tedavi denemis, yasam tarzi
dedisiklikleri, davranis modifikasyonlari ve diger konservatif
yontemlerden sonug alamamis ve yeterli kilo vermeyi basara-
mamis hastalardi.

Cerrahi yontem olarak LSG uyguladigimiz hastalarda, operas-
yon genel anestezi altinda uygulandi. On iki mm-Hg intraab-
dominal basingla ¢alisildi. Subksifoid, umbilikus ve sag subkos-
tal midklavikular hattan 10 mm'lik (karaciger ekartori icin), sol
sol subkostal orta aksiller hattan 5 mm’lik trokar girisleri ya-
pildi. Covidien® ligasure yardimi ile pilora 4-6 cm mesafeden
fundusa kadar biyiik kurvatur serbestlestirildi. Daha sonra 42
F buji rehberliginde vertikal olarak mide pilora 4-6 cm mesa-
feden fundus dahil edilerek rezeke edildi. Gerekli gorildugu
durumlarda hemostaz sutirleri konuldu. Tiim hastalara silikon
batin dreni yerlestirildi. Postoperatif 3-4. glin sivi gidalar bas-
landi.

Diger cerrahi yontemimiz olan LGP uyguladigimiz hastalarda,
genel anestezi altinda operasyona alindi ve bu hastalarimiz icin
de 12 mm-Hg'lik intraabdominal basing saglandi. Umbilikustan,
sol subkostal midklavikular hattan ve sag subkostal midklaviku-
lar hattan (karaciger ekartoru icin) 10 mm'lik, subksifoid ve sol
midaksiller hattan 5 mm'lik trokar girigleri yapildi. Covidien® liga-
sure ile pilora 4-6 cm mesafeden fundusa kadar biyuk kurvatur
serbestlestirildi. Kirk iki F buji yardimi ile 1 numara 26 mm ipek
stitUrler ile pilordan fundusa kadar tek tek stittrler konuldu. Sttir
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Tablo 1. Yas-cinsiyet ve VKi acisindan gruplarin
degerlendirilmesi

Yas (Ort+SS)  Cinsiyet VKi (kg/m?)
Erkek Kadin  (Ort+SS)
Grup 1 (n=29) 35,5+11,2 23 6 41,4+ 3,0
Grup 2 (n=26) 33,9104 21 5 42,0+ 3,1
P degeri 0,581 0,763 0,482

Ort: ortalama; SS: standart sapma; VKI: viicut kitle indeksi

Tablo 2. Hastalarin preoperatif biyokimya ve arteriyel sistolik
kan basing degerleri

Grup Ortalama SS (1)
Grup 1 AKS (mg/dL) 105,3 19,1
Grup 2 103,5 19,5
Grup 1 AST (U/L) 32,1 7,1
Grup 2 31,6 3,6
Grup 1 ALT (U/L) 33,6 6,5
Grup 2 324 44
Grup 1 Trigliserit (mg/dL) 216,6 357
Grup 2 217,7 29,0
Grup 1 Kolesterol (mg/dL) 214,6 30,5
Grup 2 216,6 27,1
Grup 1 Kan basinci (mm-Hg) 135,0 16,4
Grup 2 131,7 15,6

AKS: aclik kan sekeri; AST: aspartat aminotransferaz; ALT: alanin aminotrans-
feraz

aralari 2,5 cm olarak ayarlandi ve iceriye dogru mide biiyiik kurva-
turundan plikasyon gergeklestirildi. Lizumu halinde silikon batin
dreni kondu. Postoperatif 2. glin sivi gidalar basland.

Yara yeri enfeksiyonu, bir haftadan kisa sireli bulanti-kusma,
atelektazi, konservatif yaklastigimiz kanamalar, medikal tedavi
ile diizelen hayati tehdit olusturmayan komplikasyonlar mindr
komplikasyon olarak kabul edildi. Batin ici apse, intestinal ka-
cak, transfiizyon gerektiren kanama, pnémoni, akut respiratuvar
distres sendromu, bir haftadan uzun siiren bulant-kusma majér
komplikasyon olarak degerlendirildi. Tim hastalar postoperatif ilk
glin cerrahi yogun bakimda gozlemlendi. Her iki teknik ile opere
edilen hastalarin postoperatif birinci, altinci ve on ikinci aylardaki
takip verileri ve 6zellikle VKi'leri degerlendirildi.

istatistiksel Analiz

Veriler Statistical Package for the Social Sciences (SPSS) 15 for
Windows (SPSS® Inc. Chicago, IL, USA) programi kullanilarak
degerlendirildi. Tanimlayici istatistik analizi yapildi. Gruplar
arasi farkin degerlendirilmesi igin Student t testi kullanildi.
P<0,05 olmasi anlamli kabul edildi.

BULGULAR

Operasyona aldigimiz 55 hastanin tamami ¢alismaya dahil edil-
di. Hasta gruplarimiz toplam 44 erkek ve 11 kadindan olustu.
Yas ortalamasi 34,8+10,7 olarak bulundu. Tiim hastalarin viicut
kitle indeksi ortalamasi 41,7+3,0 idi. Laparoskopik gastrik plikas-
yon uyguladigimiz 29 hasta Grup 1, LSG uyguladigimiz 26 hasta
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Tablo 3. LGP ve LSG komplikasyonlarinin karsilastiriimasi

Kanama
(hemostaz igin
reoperasyon)
Hasta sayisi subtotal gastrektomi
LGP 29 Yok
LSG 26 1

LGP: laparoskopik gastrik plikasyon; LSG: laparoskopik sleeve gastrektomi

Tablo 4. Grup 1 ve Grup 2 hastanede yatis siiresi ve VKI
karsilagtirmasi

Grup 1 Grup 2 p degeri
Hastanede yatis
suresi (gtin) 3,2+0,5 5,5+0,8 <0,001
1. ay (VKi) (kg/m?) 36,3+2,3 37,0+2,3 0,249
6. ay (VKi) (kg/m?) 30,741,9 29,7419 0,072
12. ay (VKI) (kg/m?) 27,3+2,0 26,0+1,8 0,020

VKi: viicut kitle indeksi

Grup 2 olarak adlandirildi. Grup 1'de 23 erkek ve 6 kadin vardi.
Grup 1'in yas ortalamasi 35+11,2 iken, Grup 2'de 21 erkek ve 5 ka-
din operasyona alindi. Grup 2'nin yas ortalamasi 33,9+£10,9 idi. Her
iki grup arasinda yas ortalamasi (p=0,581) ve cinsiyet (p=0,763)
acisindan istatistiksel olarak anlaml fark bulunmadi. Grup 1'de
preoperatif VK 41,4+3,0 bulunurken Grup 2'de 42,0+3,1 olarak
bulundu. Viicut kitle indeksi yoniinden gruplar arasi istatistiksel
fark gorilmedi (p=0,482) (Tablo 1).

Hastalarin preoperatif aglik kan sekeri, AST, ALT, trigliserit, koles-
terol, arteriyel sistolik kan basinci degerleri saptandi (Tablo 2). iki
grup arasindaki degerler benzer bulundu. Tim hastalara operas-
yon oncesi Uist endoskopik islem yapildi, operasyona engel veya
operasyon seklimizi degistirecek bir patoloji saptanmadi.

Grup 1 hastalarda hastane yatis suresi 3,2+0,5, Grup 2'de 5,5+0,8
glin olarak bulundu. Hastanede yatis sresi Grup 1 lehine istatis-
tiksel anlaml kisa olarak bulundu (p<0,001). Grup 2'de bir hasta
postoperatif ikinci glin kanama nedeni ile reopere edildi ve he-
mostaz saglandi. Yine Grup 2'de postoperatif besinci glin stttr
hattinda kacak oldu, reoperasyona alinan hastaya subtotal gast-
rektomi yapildi. Ayni grupta (Grup 2), ikinci bir hastamizda da
sttdr hattinda kacak olduysa da hospitalizasyon ve konservatif
yaklagimla sorun giderildi. Grup 1'de bir hastada sutiir hattinda
besinci gtin nekroz gortildii ve tekrar operasyona alinan hastaya
subtotal gastrektomi uygulandi. Yine bu grupta (Grup 1) bes has-
tamizda bir haftadan kisa devam eden bulanti-kusma gibi minor
komplikasyonlar goriildii. Bu komplikasyonlar, hospitalizasyon ve
medikal tedavi ile giderildi (Tablo 3).

Grup 1 ve Grup 2'deki hastalarin postoperatif birinci, altinci ve on
ikinci aylarda VKi'leri degerlendirildi. Grup 1'de ortalama VKi'leri
sirastyla; 36,3+2,3, 30,7+1,9, 27,3+2,0 olarak bulundu. Grup 2'de
ise ortalama VKi'leri sirasiyla; 37,0£2,3, 29,7+1,9 ve 26,0+1,8 idi.
Grup 1 ve Grup 2 arasinda bir ve altinci aylardaki VKi'lerindeki
degisim anlaml bulunmazken, on ikinci ayda iki grup arasinda-
ki VKi'deki azalma LSG lehine istatistiksel olarak anlamli bulundu
(p=0,02) (Tablo 4).

Sutiir hatti
kacak veya Sutiir hatti
nekroz sonrasi kacak veya Bulanti-kusma Mortalite
(konservatif tedavi) nekroz minor
1 Yok 5 Yok
1 1 Yok Yok

TARTISMA

Morbid obezitenin etiyolojisinde, cevresel faktorler ve genetik
ortak rol oynar. Hangi faktoriin primer oldugu halen tartismalidir.
Morbid obezitenin en sik karsilasilan 6ltimcil komplikasyonlarin-
dan biri uyku apnesidir ve ilag tedavisi cogunlukla fayda goster-
mez. Morbid obez hastalarda ortaya ¢ikan diger 6nemli problem-
ler; hipertansiyon, dislipidemi, diyabet ve diyabete bagh artmis
koroner hastalik, gastro6zofageal reflii, dejeneratif artrit ve kadin-
larda menstriiasyon bozukluklari olarak siralanabilir (2, 8-10).

Glnimizde morbid obezitenin tedavisi icin medikal ve cerrahi
secenekler bulunmaktadir. Diyet, yasam tarzinin degistirilmesi,
mide ici balon uygulanmasi, istah azaltan ve emilim bozan ilaglar
gibi yontemler medikal tedavi olarak morbid obezite tedavisinde
denenmektedir. Cerrahi dncesi, medikal tedavi yontemlerine bas-
vurulmasi, sinirli bir basariya sahip olmasina ragmen kabul goren
bir yaklasimdir (5, 11-13).

Morbid obezitenin cerrahi tedavisinin, uzun dénemde kilo
kayiplar sagladigi, morbid obeziteye eslik eden yandas prob-
lemlerde ciddi iyilesmeler ortaya ¢ikardigi ve hastanin yasam
kalitesini artirdigi ispatlanmistir. Morbid obezite ile ilgili bu
problemlerin cogu kilo kaybi ile ya tamamen yok olmakta veya
azalmaktadir. Bariatrik cerrahi sonrasi diyabette %76,8, hiper-
tansiyonda %61,7, uyku apnesinde %83,6 ve hiperlipidemide
ise %70,0 iyilesme goriilmektedir (2, 8-10).

Cerrahi tedavi; VKi 240 kg/m’ olan veya komorbiditesi bulunan,
VKI 235 kg/m? olan, diger tedavi seceneklerinin basarili olmadig
hastalara 6nerilmektedir (NIH Konsensus 1991). Tedavide kullani-
lan cerrahi ydntemler arasinda; gastrik ve intestinal bypass, biliyo-
pankreatik diversiyon, bant gastroplastisi, sleeve gastrektomi ve
gastrik plikasyon sayilabilir. Basarili bir cerrahi sonrasi hastalarin
yasam slrelerinde %10-15 artis kaydedilmistir. Deneyimli mer-
kezlerde uygulanan morbid obezite cerrahisinde mortalitenin
yaklasik %1-2 civarinda oldugu gorilmektedir (7, 14-19). Morbid
obezitenin cerrahisi her gecen giin yeni gelismeler kaydetmekte-
dir. Hangi cerrahi yontemin daha etkin oldugu konusu ise halen
tartismalidir. Bu nedenle ¢alismamiz LGP ve LSG'nin morbid obe-
zitenin cerrahi tedavisinde etkinliklerinin tanimlanmasi ve birbir-
lerine olan Ustlinliiklerinin ortaya konulabilmesi icin yapiimistir.

Literatlirde LGP ve LSG ile ilgili bircok ¢alisma bulunmaktadir.
Felberbauer ve ark!lar (20) LSG uyguladiklari 126 hastanin
ortalama 19,1 ay takibinde; hastalarin %64'linde, %50'nin
Uzerinde fazla kilo kaybi (FKK) saptamislar. Ancak %7 hastada
ise FKK %25'in altinda tespit edilmistir. Calismalarinda major
komplikasyon olarak, sadece bir hastada stapler hattinda ka-
cak meydana gelmistir. Felberbauer ve ark:lari (20) %7'lik has-
tada ortaya cikan yetersizlik nedeni ile LSG'nin morbid obezite
tedavisinde etkisinin acik olmadigini belirtmislerdir. Noun ve



arklari (21) 2010-2012 yillan arasinda 122 hafif obez hastaya LSG
uygulamislar ve hastalarin VKide on ikinci ayda 33,2+2,5 kg/m?”den
24,742 kg/m”ye azalma oldugunu gérmiislerdir. %1,3 hastada
stapler hattinda ciddi kagak, %0,5 hastada stapler hattinda diistik
miktarda kacak ve %0,1 hastada mortalite tespit etmislerdir. Calis-
malarinda LSG yénteminin basarili ve glivenli bir yéntem oldugu-
nu belirtmislerdir. Bizim ¢alismamizda LSG grubunda, bir hastada
stapler hattinda ciddi kacak olustu, bir hastamiz ise kanama nedeni
ile reopere edildi. Hastalarimizda mortalite goriilmedi. Hastalarimi-
zIn postoperatif takiplerinde VKi'lerinde bir, alti ve on ikinci aylarda
dlzenli azalma gorildl. LSG grubumuzda on ikinci ayda 42+3,1
kg/m*den 26,0+1,8 kg/m”ye azalma tespit edildi. LSG grubumuz-
daki VKi'lerindeki azalmalar morbid obezitenin cerrahi ile tedavi
acisindan basaril bulundu (21-23).

Atlas ve arklan (24) 2011-2012 yillarinda 44 hastaya LGP uygula-
miglardir. On ikinci ayda hastalarinda FKK yaklasik %50,7 olarak
bulunmus ve calismalarinda LGP yénteminin morbid obezite teda-
visinde kilo kaybi acisindan basarili bir yontem oldugu sonucuna
varmiglardir. Ancak ayni calismada, hastalarinin %79,5'unda ilk on
giinde bulanti ve kusma tespit edilmis ve hastalarinin %25'i direncli
bulanti-kusma nedeni ile rehospitalize edilmek zorunda kalmistir.
Bu nedenle LGP yontemindeki bulanti-kusma ve buna bagl rehos-
pitalizasyon sikigini bu yéntemin bir ¢ekincesi olarak belirtmisler-
dir. Biz calismamizda LGP grubunda postoperatif olarak VKi'lerini
degerlendirdik. Baglangicta 41,4+3,0 kg/m? olan VKi, on ikinci ayda
27,3+2,0 kg/m? olarak bulundu. Bu sonug kilo kaybi agisindan ba-
sarili ve literattirle uyumlu bulundu (13, 18, 25). Bizim LGP uyguladi-
gimiz hastalarda postoperatif bulanti-kusma semptomlari, Atlas ve
ark’larinin (24) calismalarina gére daha az ve minér bir komplikas-
yon olarak rastlandi. Yirmi dokuz hastamizin yalniz besinde (%17,2)
bulanti-kusma tespit ettik. Bu semptomlarda medikal yontemlerle
veya kisa suireli hospitalizasyonla giderildi.

Dijian ve arklan (26) 2013 yilindaki calismalarinda, 39 hastayla LSG
ile LGP'u karsilastirmiglar; LGP grubunda hastanede kalis siiresi or-
talama 4,2+1,9 giin iken LSG grubunda 3,9+1,7 giin olarak bulun-
mustur. Gruplar arasinda hastanede kalis stiresi acisindan anlamli
bir fark bulmazken, postoperatif bir, (i, alti ve on ikinci aylardaki VKi
takiplerinde, LSG ydnteminin LGP yontemine gore kilo kaybi agisin-
dan daha etkin oldugu sonucuna varmislardir. Abdelbaki ve ark:lar
(27) 2014 yilinda 140 hasta ile yaptiklar benzer bir ¢alismay1 yayinla-
miglardir. Hastalarina uyguladiklari yéntemi altinci ve on ikinci ayda
FKK ile degerlendirmislerdir. LGP ile LSG'nin on ikinci aydaki FKK de-
gerleri sirasiyla %52,1+15,1, %68,1+15,8 olarak LSG lehine anlaml
bulunmustur. Bu nedenle morbid obezite tedavisinde LSG'nin daha
etkin oldugu sonucuna varmiglardir. Calismalarinda hastanede kali
suresini ise, LSGde daha uzun bulmuglardir. Biz LGP ile LSG'yi karsi-
lastirdigimiz bu calismamizda on ikinci aydaki VKi'deki azalmayi LSG
lehine anlamli bulduk. Ancak birinci ve altinci aylarda VKi'nin karsi-
lastirmasinda ¢alismamizda iki grup arasinda anlamli fark bulunma-
di. Hastanede yatis sureleri LGP ve LSG gruplarinda sirasiyla 3,2+0,5,
5,5+0,8 guin olarak bulundu. Bizim ¢alismamizda, hastanede kalig
stiresinin, Abdelbaki ve ark’larinin ¢alismasinda oldugu gibi LGP
grubunda, LSG grubuna gére anlamli kisa oldugu gorilda.

Galismamizda elde ettigimiz sonuclar literattirdeki bircok ¢alismay-
la uyumludur. Ancak hasta sayimizin (55 hasta) yetersizligi, takip su-
relerinin (12 ay) kisa olusu ve ¢alismanin retrospektif olarak yapilmis
olmasi calismamizin kisithliklaridir.
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SONUC

Morbid obezitenin cerrahi tedavisinde, LGP ydntemi, LSG
sonrasi popller olmus yeni bir ydontemdir. Biz calismamizda
LSG yontemini morbid obezitenin cerrahi tedavisinde LGP'a
gore daha etkin olarak bulduk. Ancak LGP; daha kisa hasta-
nede kalis siiresi, daha kolay uygulanabilir cerrahi teknik ve
geri donlisimlu bir prosedir olmasi nedeni ile, morbid obe-
zitenin cerrahi tedavisinde iyi bir alternatiftir. Daha iyi ve net
sonuglar elde etmek icin yeni randomize ¢alismalara ve uzun
doénem izlemlere ihtiyag vardir.

Etik Komite Onayi: Hastalar retrospektif olarak incelendiginden etik
komite onayi alinmadi.

Hasta Onami: Yazili hasta onami bu calismaya katilan hastalardan
alinmustir.
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Prospective randomized comparison of single-incision laparoscopic
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four-port laparoscopic cholecystectomy
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Objective: We aimed to investigate the technical feasibility of single-incision laparoscopic cholecystectomy (SILC)
with our new facilitative maneuver and to compare it with the gold standard four-port laparoscopic cholecystec-
tomy (LC).

Material and Methods: Operation time, cosmetic score and incisional hernia rates between LC (n=20) and SILC-1
(first 20 consecutive operations with the new technique) and 2 (subsequent 20 operations with the new technique)
were compared.

Results: The median operation time for LC, SILC-1 and SILC-2 were; 35 min (12-75), 47.5 min (30-70), and 30 min (12-
80), respectively (p=0.005). The operation duration was similar in LC and SILC-2 (p=0.277) groups. Wound seroma
rate was higher in SILC-1 (45%) and SILC-2 (30%) groups than LC (5%) group (p=0.010). Cosmetic score was similar
between all the groups. Hernia rates were 15.8% and 5.3% in the SILC-1 and SILC-2 groups, respectively, while there
was no hernia in the LC group.

Conclusion: SILC with new facilitating maneuver is comparable with classical four-port laparoscopic cholecystec-
tomy in terms of ease, operation time, reproducibility and safety. Besides these advantages, the single-incision
access technique must be optimized to provide comparable wound complication and postoperative hernia rates
before being recommended to patients.

Keywords: Single-incision, conventional, laparoscopic, cholecystectomy, technique

Amag: Bu calismada tek-port laparoskopik kolesistektomi (TPLK) icin yeni bir cerrahi teknik olarak sundugumuz
manevranin uygulanabilirligini degerlendirmek ve altin standart konvansiyonel laparoskopik kolesistektomi (LK) ile
karsilastirmak amaglanmistir.

Gereg ve Yontemler: Laparoskopik kolesistektomi (n=20) ile TPLK-1 (yeni teknik ile yapilan ilk 20 operasyon) ve
TPLK-2 (yeni teknik ile yapilan ikinci 20 operasyon), operasyon siireleri, kozmetik skor ve insizyonel herni orani
acisindan karsilastinimistir.

Bulgular: Laparoskopik kolesistektomi, TPLK-1 ve TPLK-2 icin ortanca operasyon siireleri; sirasi ile 35 dk (12-75),
47,5 dk (30-70) ve 30 dk (12-80) idi (p=0,005). Operasyon siiresi LK ve TPLK-2 gruplarinda benzerdi (p=0,277). Yara
yeri seromasi gelisme orani, LK grubunda (%5), TPLK-1 (%45) ve TPLK-2 (%30) grubuna gore daha dustikti (p=0,010).
Gruplar arasi kozmetik skor benzerdi. LK grubunda insizyonel herni goriilmezken, TPLK-1 grubunda %15,8, TPLK-2
grubunda %5,3 oranda goriildu.

Sonug: Uygulama kolayhigi, operasyon siiresi, tekrar edilebilirlik ve giivenlik agisindan yeni TPLK teknigi konvansi-
yonel LK ile karsilastirilabilir diizeyde goriinmektedir. Ancak bu avantajlarinin yaninda, hastalara tavsiye edilme-
den once, tek delikten giris teknigine bagl gelisen yara yeri seromasi ve postoperatif herni oranlarinin azaltiimasi
gereklidir.

Anahtar kelimeler: Tek-port, konvansiyonel, laparoskopik, kolesistektomi, teknik

INTRODUCTION

Cholecystectomy is one of the most common operations performed by general surgeons. Since the
introduction of video-laparoscopic cholecystectomy in 1987, laparoscopic cholecystectomy (LC) has be-
come the gold standard treatment for benign biliary diseases. In daily practice, LC has improved general
surgeon’s familiarity with video-laparoscopic operations and has become the first step in evaluating
other minimally invasive techniques, and in performing advanced laparoscopic operations. In order to
move forward with the minimal invasive surgery concept of less surgical trauma and better cosmetic
results, surgeons first reduced the number of incision and ports. Then the idea of totally eliminating skin
incisions through the use of natural orifices was implemented in selected cases(1).

In theory, minimal incision should offer minimal postoperative pain and better cosmetic results. With the
use of single incision laparoscopic cholecystectomy (SILC), this purpose is achieved in terms of cosmetic
issues, but its effectiveness in providing minimal postoperative pain is still controversial (2-5). Recent
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meta-analysis showed significantly favourable cosmetic ben-
efits, comparable complication rates and length of hospital
stay with SILC, but the mean operation time was significantly
longer (6). At present, lack of a standardized operation tech-
nique, the need for specialized instruments, inability to apply
safe cholecystectomy principles, the longer operation time, is-
sues related to cost-effectiveness and advanced laparoscopic
experience are still limiting factors for performing SILC.

The aim of this prospective randomised controlled trial is to
compare the gold standard LC vs. SILC using our new facilitat-
ing maneuver. Our goal was to provide critical view of safety
and safe cholecystectomy principles on SILC, improve opera-
tor ergonomics and shorten operation time while eliminating
the need for specialized instruments.

MATERIAL AND METHODS

Patient Selection

CONSORT checklist, the protocol and the flow diagram for this
trial are available as supplemental information; see Checklist,
Protocol, Flow Diagram.

To calculate the sample size, we have conducted a pilot study
with ten patients (five patients underwent LC, and the other
five underwent SILC with new facilitating maneuver) who
were planned to undergo laparoscopic cholecystectomy for
symptomatic cholelithiasis, after approval by the local ethics
committee (No: 2014/551). Sixty symptomatic cholelithiasis
patients were enrolled in this prospective randomised study
from January to April 2014 in Samsun Training and Research
Hospital. An informed consent was taken from all patients be-
fore enrollment into the study. The subjects were divided into
3 groups of 20 patients each: LC (classical four port technique),
SILC-1 (introduction of the new technique) and SILC-2 (experi-
enced in the new technique) groups. The randomization was
achieved by using consecutive allocation of patients into the
groups regardless of demographic characteristics or predictors
of surgical difficulty (BMI, concomitant diabetes mellitus, previ-
ous surgery in the upper abdominal region, presence of umbili-
cal hernia, symptom duration and ASA score), by one author.
The allocation flow chart for this study is shown in Figure 1.

The new facilitating maneuver was developed by one of the
authors. One surgeon performed all of the operations. Our first
goal was to provide critical view of safety, and to apply safe
cholecystectomy principles. One of the authors recorded rel-
evant patient data. At the end of the study, the data were ana-
lysed by two of the authors in a blinded manner to avoid bias.

The indication for surgery was symptomatic cholelithiasis
diagnosed by ultrasound. Exclusion criteria were as follows:
acute cholecystitis (diagnosed on ultrasound or elevated in-
flammatory serum markers), choledocholithiasis, patients <18
years old or American Society of Anesthesiologist (ASA) grade
IV or V. A maximum age or body mass index (BMI) limitation
was not specified. Demographic characteristics, BMI, concomi-
tant presence of diabetes mellitus (DM), previous surgery in
upper abdominal region, umbilical hernia, duration of symp-
toms, ASA grade, operation time, length of hospital stay (LOS),
conversion to open cholecystectomy (OC) or LC and complica-
tions were recorded. Cosmetic results were assessed by visual
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Figure 1. Study allocation flow chart

analog scale (VAS), in the first follow-up that was held on the
7" postoperative day and in the second follow-up on the 6%
postoperative month. All patients were asked to evaluate an
open cholecystectomy scar (Kocher incision) photo and com-
pare it with their surgical scar on a VAS scoring chart, open
cholecystectomy scar was accepted as 0 and the highest satis-
faction with cosmetic appearance was rated as 10. Postopera-
tive hernia development was assessed at postoperative sixth
months by physical examination or ultrasonography in suspi-
cious cases.

Surgical Procedures

The technique used for LC was the conventional four-trocar ap-
proach (10-mm optic at the umbilicus, 10-mm trocar in the epi-
gastrium and two 5-mm trocars in the right upper abdomen).

For SILC, the patient was positioned supine on the operating
table. Once the access was gained into the abdomen through
an infraumbilical 2.5 cm incision from 12 o'clock to 6 o'clock,
an OCTO™Port (Dalimsurg, Seoul, Korea) single-port device
was introduced and the patient was re-positioned to reverse
Trendelenburg and right tilt. The OCTO™Port is a multi-use
single-port device that contains two 5-mm, one 10-mm and
one 12-mm trocar within the same port. Pneumoperitoneum
was created up to an abdominal pressure of 15 mm-Hg. A 10-
mm, 30° scope (Karl Storz, Tuttlingen, Germany) was inserted
through the inferiorly placed 10-mm port by the assistant who
was standing on the patient’s left side, and the peritoneal cav-
ity was examined. The surgeon stood on the left side of the
patient. First, the surgeon introduced an Endo Grasp™ (Covi-
dien, Mansfield, MA, USA) with his left hand and elevated the
gallbladder fundus to assess the mobility of the gallbladder in-
fundibulum. In the presence of omental attachments, the gall-
bladder infundibulum was freed with monopolar hook device
held by the surgeon’s right hand. To provide safe dissection
and ease, active fundus retraction was continued throughout
the whole operation with the surgeon’s left hand. After mobili-
zation of the infundibulum, the next step of the operation was
launched. A 2.0 multifilament straight atraumatic needle was
inserted through a point to the left of the falciform ligament
with simultaneous palpation of the abdominal wall for opti-
mum insertion site (Figure 2a). The needle was grasped with
a laparoscopic needle-holder operated by the surgeon’s right
hand, and the needle was passed through the Hartmann’s
pouch of the gallbladder at the lowest accessible point (Figure
2b). To allow infundibulum retraction, the passing suture with
the needle was turned around the afferent suture creating a



“half-knot” (Figure 2c). Then, the needle was passed out of the
abdominal wall from a point to the surgeon’s left at the mid-
clavicular line, with simultaneous palpation of the abdominal
wall to provide optimum location (Figure 2d). After this point,
an assistant or a nurse grasped both ends of the suspensory
suture with clamps. With traction of the suspensory suture
ends by the assistant’s right or left hand with constant ten-
sion and active fundus retraction by the surgeon’s left hand,
the classical Hartmann's pouch retraction was provided similar
to LC technique, which was previously defined as “puppeteer
movement” (7, 8). Dissection of Calot’s triangle and removal of
the gallbladder from the liver bed were possible in almost all
cases with the use of the aforementioned facilitating maneu-
ver and a hook diathermy (Figure 3). In this study, this tech-
nique was used successfully for all non-selected patients, re-
gardless of difficult anatomy, inflammation or impacted stone
in the cystic duct or infundibulum (Figure 4).

The cystic duct and artery were identified, doubly clipped, and
divided. Dissection of the gallbladder from the liver bed was per-
formed with a hook diathermy by active traction-counter traction.
The gallbladder was easily extracted from the abdominal cav-
ity through OCTO™Port’s wound protector. The abdominal wall
fascia was closed using polydioxanone (Ethicon) suture, and the
umbilical skin was closed with poliglecaprone 25 (Ethicon) suture.

Skin sutures were removed in the outpatient visit in the 1°
postoperative week. Patients were invited to attend our out-
patient clinics at the first week and at sixth months for detec-
tion of any complications, and the assessment of cosmetic sat-
isfaction and port site hernia.

The primary outcome measure was the difference between
operation times of LC and SILC-2. The secondary outcomes
were as follows: 1) Conversion to OC, LC or insertion of ad-
ditional port/ports. 2) Intraoperative complication rate. 3)
Length of hospital stay (LOS). 4) Postoperative complication
rate. 5) Patients’ cosmetic satisfaction. 6) Port site hernia rate.

Statistical Analysis

According to the results of our pilot study, the mean+SD oper-
ation time for LC group was 24.8+8.2 min and was 60+14.1 min
for SILC group (p=0.008). The target number of subjects per
group was calculated according to the PS: Power and Sample
Size Calculation software version 3.0.43, 2011 (http://biostat.
mc.vanderbilt.edu/wiki/Main/PowerSampleSize) using a level
0.05, and  level 0.1. Effect size calculation using the mean and
standard deviation revealed an E=0.475. For the target num-
ber of 20, the effective size (power) was calculated as 0.976.

Continuous data were presented as median and range or
meanzstandard deviation (SD). Dichotomous and categorical
data were expressed as numbers and percentages. Normally
distributed continuous data were assessed with one-way
ANOVA test. If the data were not normally distributed, con-
tinuous data were assessed with Kruskal-Wallis test for overall
differences, and secondary analysis was conducted by using
Mann-Whitney U test for differences between groups. The
Chi-square test was used for categorical data. A two-tailed p
value <0.05 was considered as statistically significant. Statisti-
cal analyses were performed with the Statistical Package for
the Social Sciences (SPSS Inc; Chicago, IL, USA), version 16.00.

Ulus Cerrahi Derg 2016; 32: 23-29

Figure 2. a-d. Providing “puppeteer movement"” by using “Pick'n
roll” technique. (a) Insertion of the needle into the abdominal
cavity. (b) Passing through Hartmann's pouch. (c) Creating “half-
knot". (d) Providing optimum view by “Pick’n roll” technique

Figure 3. a-d. Providing critical view of safety by “Pick'n roll”
technique and Calot triangle dissection. (a, b) Calot triangle
dissection. (c) Synchronous clipping of the artery (red arrow)

and the duct (green arrow). (d) Gallbladder dissection
White arrow: Hartmann's pouch suture for “Pick'n roll” technique

Figure 4. a-d. “Pick'n roll” technique usage in difficult anatomy.
(a, b) Impacted stone (black arrow) on cystic duct (green arrow)
and atypical localization of gallbladder infundibulum (i). (c, d)
Preservation of right hepatic artery branch (red arrow) during
Calot triangle dissection
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Table 1. Patient demographics

LC SILC-1 SILC-2 ¢]
Number of patients 20 20 20
Age (years), mean+SD  54+16.1 48.5+184 44.1+11.9 0.150
Gender (%)
Female 15 (75) 14 (70) 10 (50)
0.215
Male 5(25) 6 (30) 10 (50)
BMI (kg/m?), mean+SD 30.4+6.9 29.844.8 29.3+3.3 0.984
Previous upper 1(5) 1(5) - 0.999
abdominal surgery (%)
Umbilical hernia (%) - 1(5) 3(15) 0.310
DM (%) 5(25) 1(5) 2(10) 0.246
Symptom duration (%)
0-6 months 19 (95) 17 (85) 20 (100)
0310
6-12 months 1(5) 3(15) -
ASA grade (%)
| 17 18 18
1l 2 1 1 0.999

1] 1 1 1

LC: laparoscopic cholecystectomy; SILC: single incision laparoscopic
cholecystectomy with new facilitating maneuver; SILC-1: initial; SILC-2:
experienced; BMI: body mass index; DM: diabetes mellitus; ASA: American
Society of Anesthesiologist
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Figure 5. Duration of surgery according to surgical technique

SILC-2

RESULTS

During the study period, one surgeon operated 60 consecu-
tive symptomatic cholelithiasis patients: 20 LC, 20 SILC-1 and
20 SILC-2. Demographic characteristics are shown in Table 1.
Age, gender, BMI, previous upper abdominal surgery, pres-
ence of umbilical hernia, DM, symptom duration and ASA
grade were statistically similar in all groups.

Two patients in the LC group, one patient in the SILC-1 group
and one patient in the SILC-2 group did not accept our invita-

tion for a hospital visit in postoperative sixth months. These
patients were excluded from cosmetic and hernia assess-
ments.

The median time to perform a LC was 35 min (range 12-75
min), 47.5 min (range 30-70 min) for SILC-1, and 30 min (range
12-80 min) for SILC-2 (p=0.005) (Figure 5). The operation time
was significantly different between LC and SILC-1 groups, as
well as SILC-1 and SILC-2 groups (p=0.020, and 0.002, respec-
tively). No difference was observed between LC and SILC-2
groups in terms of operation time (p=0.277).

All of the operations were performed without conversion to LC
or OC. Critical view of safety was provided in all patients without
any additional trocar placement. No intraoperative complication
was seen, and an intraoperative cholangiography was not re-
quired for any of the patients. Patients were generally discharged
on the first postoperative day. There were no statistical differ-
ence between groups in terms of LOS (p=0.164).

Overall, wound complication rate was 28.3%. Wound seroma
was observed in one patient (5%) in LC group, 9 patients (45%)
in SILC-1 and 6 patients (30%) in SILC-2 group (p=0.01). Wound
infection was seen in one patient (5%) in the SILC-2 group.
Perioperative complication rates according to the surgical
techniques were shown in Figure 6. Perioperative outcomes
according to surgical techniques were shown in Table 2.

Patient satisfaction score on the postoperative 7" day and 6™
month did not show any difference between the groups (p=0.776
and 0.08, respectively) (Table 3). When we aimed to assess the ef-
fect of wound complications on cosmetic score, we found a corre-
lation between postoperative wound seroma development and
lower cosmetic score on postoperative day 7 only in the SILC-1
group (p=0.007). The postoperative sixth month cosmetic scores
and other group’s results were found to be similar.

Port site hernia was assessed on the postoperative sixth month
outpatient visit. We did not detect any port site hernia in the
LC group, (n=18), while port site hernias were detected in 3 pa-
tients in the SILC-1 group (n=18, 15.8%) and in 1 patient in the
SILC-2 group (n=18, 5.3%). In the SILC-1 group, all port site her-
nias were seen in patients who experienced wound seroma, but
in the SILC-2 group, the one detected port site hernia was seen
in a non-complicated patient. Among patients with wound in-
fection, port site hernia was not detected.

DISCUSSION

Classical four port LC has been widely used due to its several
advantages such as sufficient exposure of the gallbladder and
related structures, safe dissection of Calot’s triangle and good
surgeon ergonomics. Despite all improvements in instrumen-
tation, the application of SILC is still limited mainly because
of the aforementioned reasons. In addition to these, lack of a
standardized technique, requirement for specialized instru-
ments, longer operation time and cost-effectiveness are well-
known barriers. An ideal SILC technique must provide critical
view of safety and safe dissection of Calot’s triangle in almost
all cases (including difficult anatomy, inflammation, impacted
stone in the infundibulum) without compromising from good
surgeon ergonomics, comparable operation time and cost,
and must use more familiar (preferably conventional) instru-
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Table 2. Perioperative outcomes according to surgical
techniques

LC SIlC-1 SILc2 p
Number of patients 20 20 20

Operation time, meantSD  37.9+164 48.2+12.6 33.4+19.3 0.005

LOS, mean+SD 1.1£04 1305 1.0+02 0.164
Complication (%)
Wound seroma 1(5) 9 (45) 6(30) 0.010
Wound infection - - 1(5)

LC: laparoscopic cholecystectomy; SILC: single incision laparoscopic
cholecystectomy with new facilitating maneuver; SILC-1: initial; SILC-2:
experienced; LOS: length of hospital stay

Table 3. Patient cosmetic scores on postoperative day 7 and
sixth months and port site hernia rates according to groups

LC SILC-1 SILC-2 p
Number of patients on 20 20 20
postoperative day 7
Postoperative day 7 8.3%£1.6 8.2+16 8615 0.776
VAS score, mean+SD
Number of patients on 18 19 19
postoperative 6 months
Postoperative 6 months ~ 9.5+1.1 9.9+0.2 9.9+0.2 0.080
VAS score, mean+SD
Port site hernia on = 3(15.8) 1(53) 0307

postoperative 6 months, n (%)

LC: laparoscopic cholecystectomy; SILC: single incision laparoscopic
cholecystectomy with new facilitating maneuver; SILC-1: initial; SILC-2:
experienced; VAS: visual analog scale

ments. In this study, with the use of a simplified SILC tech-
nique, the operation times were similar between LC and SILC-2
(experienced) groups, without any conversion, or port related
and other intraoperative complication.

In a recent meta-analysis comparing LC vs. SILC, 11 random-
ized controlled trials with 858 patients were analyzed (9). Post-
operative pain, complications, LOS, cosmetic score, conversion
rate, need for additional port placement, and time to return
to normal activities were found to be similar in both groups,
while SILC was associated with significantly longer operation
times. They concluded that the advantages related to postop-
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erative pain and better cosmetic results were thought to be
two main factors to perform a SILC, but SILC did not offer any
advantage over LC. In the present study, we did not show a
cosmetic benefit of the new SILC technique over LC on the 7"
postoperative day and 6" months. In addition, there was no
difference in cosmetic scores of the patients who experienced
wound complications, except the significantly lower cosmetic
score on the 7" postoperative day in the SILC-1 group patients
with wound seroma. In another meta-analysis investigating
wound-related complication rates between LC and SILC, the
incidence of such complications was reported to be higher
in SILC than in LC (4.6% vs. 2.6%), though not statistically sig-
nificant (6). The wound complication rates in our study were
higher when compared to previous trials (6). Although our
wound-related complication rate for LC was comparable with
previous trials, wound seroma rates were quite high in SILC-
1 and SILC-2 groups, 45% and 30%, respectively. The wound
seromas in our series were conservatively observed with basic
wound dressing up to one week without any additional inter-
vention, and all of them recovered quickly. The high seroma
rates may be attributed to various reasons. First, our definition
of wound seroma was broad including any serous discharge
from the wound. Second, our inexperience at single incision
access technique and excess usage of electrocautery could
have affected wound complications. In the experienced arm
of study, the rate of seroma decreased markedly but it was still
high for recommending the single-port access technique to a
patient. On the other hand, despite the higher seroma rates,
the hernia rate in the experienced group (5.3%) were in con-
cordance with the reported rates (0.3%-8.4%) (10-12). Our inci-
sional hernia rates showed a marked decrease with experience
just like wound seromas, this finding was considered as a sup-
porting data for our comment about the need for optimization
of the single-incision access technique.

To the best of our knowledge, our study revealed one of the
shortest operation times for SILC and LC (13). In the experi-
enced group, the median time to perform a SILC with the new
facilitating maneuver was 30 min (range 12-80 min), and was
35 min (range 12-75 min) for LC. In our opinion, this operation
time advantage was directly related to the simplified opera-
tive technique. Our new facilitating maneuver simplified SILC
operation with regard to the principles of safe cholecystec-
tomy in conventional LC. With the use of classical laparoscopic
instruments and a new method to achieve active retraction
of Hartmann’s pouch via manipulation of suspensory suture
ends, the operation becomes safer, easier and shorter. Provid-
ing easy access to the Calot’s triangle, shorter surgeon adap-
tation time and suitability to safe cholecystectomy principles
make our facilitating maneuver for SILC a reproducible tech-
nique for the surgeons. Nevertheless, higher wound complica-
tion and hernia rates due to single-incision access technique
must be further optimized.

Until now, several authors have described different operations
to standardize the SILC technique and provide ease of applica-
tion, and a lot of facilitating technical maneuvers have been
proposed in the social media (2-5, 14-16) few articles com-
pare single-incision data with traditional LC. In most of these
techniques, specific instruments were used such as 5-mm
long and/or articulated scopes and articulated laparoscopic
instruments. In addition, numerous gallbladder retraction
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techniques were described; such as fundal traction technique,
gallbladder-abdominal wall suture technique, fundus and
infundibulum suture and Veress needle retraction technique
(7, 8, 17). In our opinion, the key factor to perform a safe and
easy SILC is to use an easy, two-side controllable, and repro-
ducible single maneuver for retraction of the fundus and in-
fundibulum. Our new facilitating maneuver provides constant
and active fundal retraction and two-side controllable infun-
dibulum retraction. Two articles described a suture triangula-
tion method, i.e. “puppeteer maneuver’, similar to our tech-
nique (18, 19), albeit significant differences. The first technique
requires articulated instruments, triangulated infundibulum
passing suture and two-side titanium clips, while the second
technique included 5-mm scope and triangulated infundibu-
lum passing suture with two needle pass from the infundibu-
lum. With the help of logical combination of instruments that
surgeons are more familiar with, and a minimal maneuver to
provide the “puppeteer movement” our technique seems to
be simpler.

Study Limitations

The relatively small size of our study may have affected our
results, especially regarding rare complications of cholecys-
tectomy such as common bile duct injury and stricture. In ad-
dition, the short follow-up period may have not reflected the
actual postoperative hernia rate with the new technique. In
this study, we did not perform a cost analysis, since conven-
tional instruments were used except a commercially available
single port device. Although, this device has the advantage of
ease of application, an E.K. glove port might have been used
for single-incision access to further decrease costs (20).

CONCLUSION

Currently, SILC is generally accepted as a more satisfactory
method for patients with better cosmetic results. Neverthe-
less, there are several limiting factors for performing SILC such
as poor surgeon ergonomics and fear of inability to perform a
safe cholecystectomy. Our simplified SILC technique has the
potential to overcome these limitations, with the advantage
of ease, simplicity, short learning period, safety and reproduc-
ibility. Beside these advantages, the single-incision access
technique must be optimized to provide comparable wound
complication and postoperative hernia rates before being rec-
ommended to patients.
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Amag: Meme kanserinde, meme koruyucu cerrahi (MKC) yapilan olgularda yerel yinelemeyi onemli 6l¢iide azaltan,
hastanemizde Ekim 2013’de basladigimiz intraoperatif boost radyoterapi (IObRT) uygulamasini, deneyimimizi ve
olgu secim kriterlerimizi sunmak.

Gereg ve Yontemler: Hastanemiz meme konseyinde MKC karari alinmis olgularin icinden IObRT icin uygun olanlar
secildi. Ameliyat sirasinda 10bRt icin Mobetron (IObRT icin mobil linear akselerator) kullanildi.

Bulgular: Meme koruyucu cerrahi igin uygun ve tiimor ¢api <3 cm tek odakli (veya 2 cm alan icinde 2 odakh) yerel
yineleme olasilig yiiksek, tercihen 60 yas alti, histolojik grad 2-3, invazif duktal kanser olgulari, IObRT uygulamasi
icin aydinlatilarak onam alindiktan sonra hastaneye yatirildi. Ameliyatta sentinel lenf nodu biyopsisi (SLNB) ve lum-
pektomi sonrasi patolojiden cerrahi sinir ve tiimor olcileri bildirildiginde timor yatagi, 1sin1 dokuya iletecek olan
konus cap1 ve egimine gore, ilerletme ve kaydirma flebi ile hazirlandi. Toraks duvarina olan doku kalinhgi 6lgiilerek
radyasyon onkologu ve fizik uzmanlarinca gerekli doz hesabi yapildi. Olgu anestezisi de IObRT esnasinda hipoksi
yaratmaksizin solunumu disiik frekansta tutulacak sekilde ayarlandi. Deri ve kesi kenarlar korunarak isinlama (10
Gy degerinde 6 MeV elektron demeti ile) yapildi, kesi kapatildi. Olgularimizda postoperatif major cerrahi ya da erken
radyoterapi komplikasyonu gozlenmedi.

Sonug: intraoperatif boost radyoterapi ile yerel tedavinin bir asamasinin daha ameliyatta tamamlanmasi, gereklilik
halinde yapilacak adjuvan kemoterapi (KT), hormonoterapi (HT) ve RT siralamasini da olgunun yararina etkilemek-
tedir. IObRT meme kanseri tedavisinde hastaliksiz ve genel sag kalimi ayni zamanda da yasam kalitesini arttiran
bir uygulamadir.

Anahtar Kelimeler: Meme kanseri, boost radyoterapi, intraoperatif radyoterapi, lokal niiks

Objective: To present our experience since November 2013, and case selection criteria for intraoperative boost
radiotherapy (IObRT) that significantly reduces the local recurrence rate after breast conserving surgery in patients
with breast cancer.

Material and Methods: Patients who were suitable for IObRT were identified within the group of patients who were
selected for breast conserving surgery at our breast council. A MOBETRON (mobile linear accelerator for IObRT) was
used for I0bRt during surgery.

Results: Patients younger than 60 years old with <3 c¢m invasive ductal cancer in one focus (or two foci within 2
cm), with a histologic grade of 2-3, and a high possibility of local recurrence were admitted for I0bRT application.
Informed consent was obtained from all participants. Lumpectomy and sentinel lymph node biopsy was performed
and advancement flaps were prepared according to the size and inclination of the conus following evaluation of tu-
mor size and surgical margins by pathology. Distance to the thoracic wall was measured, and a radiation oncologist
and radiation physicist calculated the required dose. Anesthesia was regulated with slower ventilation frequency,
without causing hypoxia. The skin and incision edges were protected, the field was radiated (with 6 MeV electron
beam of 10 Gy) and the incision was closed. In our cases, there were no major post-operative surgical or early radio-
therapy related complications.

Conclusion: The completion of another stage of local therapy with IObRT during surgery positively effects sequenc-
ing of other treatments like chemotherapy (CT), hormonotherapy (HT) and RT, if required. IObRT increases disease
free and overall survival, as well as quality of life in breast cancer patients.

Keywords: Breast cancer, boost radiotherapy, intraoperative radiotherapy, local recurrence

GiRiS

Meme kanserinde, 6zellikle cerrahi tedavisinde son 30 yilda, yapilan ¢alismalar ve gelismeler sayesinde,
uygun olgularda meme koruyucu cerrahi (MKC) + radyoterapi (RT) standart tedavi olmustur. Adjuvan RT
uygulanmadiginda goriilen yiiksek yineleme olasiligindan dolayi postoperatif tim memeye ve ek olarak
da timor yatagina boost RT yapilmaktadir (1-3).

Adjuvan olarak yapilan tim meme isinlamasi (WBI) ve boost RT yinelemenin en sik gorildiga primer
timorin yeri ve yakin komsulugundaki 1-2 cm alani etkin bir sekilde kontrol eder. Ancak postoperatif
doénemde patolojik inceleme sonrasi yapilan tedavi plani ile bazen kemoterapi (KT) zamanlamasi (RT-KT
sirasi) bazen de timor yataginin yeri degisiklige ugrayabilir (4). Bu durum tiimér yinelemesi agisindan



olumsuz etki yapabilir. Intraoperatif boost radyoterapi (IObRT)
uygulamasinin adjuvan boost RT ile karsilastirldiginda, yerel
yineleme olasihigini etkin bicimde azalttigi, anlaml fark olus-
turdugu bildirilmektedir (5, 6). IObRT'nin bu etkisi sayesinde
WBI'nin daha sonra da yapilabilmesi mimkiin olabilmekte, ge-
reklilik halinde KT 6nce verilebilmektedir.

intraoperatif boost radyoterapi uygulamasi yapildigi hastane-
de hem ilgili hastanin tedavisinde, hem de o merkezde hizmet
alan diger hastalarin tedavisinde, zaman kazandirmak suretiy-
le hizmet kalitesi acisindan da yarar saglamaktadir.

GEREG VE YONTEMLER

Olgu Sec¢im Kriterleri

Hastanemiz meme konseyinde, meme kanseri tanisi ile ele
alinan olgulardan MKC karari alinmis olanlarin icinden I0bRT
uygulamasina uygun olanlar, aday olarak secildi. Bu secimde
MKC'ye uygun olan hastanin timoriinin histolojik 6zellikleri ve
cerrahi olarak meme dokusunun gerekli doku kalinligi olustura-
cak flepin yapilmasina izin verecek yapida olmasi, yagh ve pan-
diler olmamasi dikkate alindi. 60 yasin altinda ancak yukarida
belirtilen meme dokusu 6zelligine sahip her yastan olgu aday
olarak ele alindi. Timor capi 3 cm'den kiiglik, klinik ve radyolojik
olarak NO, BRCA1 ve/veya 2 mutasyonu tanimlanmamis, his-
topatolojik agidan yerel yineleme olasilidi yiiksek, histolojik ve
nukleer derecesi 2-3 olan invaziv duktal kanser olgular ncelikli
olarak tercih edildi. Bu yazida sunulan olgular icin dikkate alinan
secim kriterleri, IObRT"ye uygun olan, mimkin olan ve uygun
olmayan basliklari altinda degerlendirildi (Tablo 1).

Cerrahi Teknik
Aday olgular en az iki hekim, cerrah ve radyasyon onkologu

tarafindan aydinlatilarak onami alindiktan sonra hastaneye

Tablo 1. Olgu secim kriterleri
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yatirildi. Ameliyata, periareolar subkutan izosulfan mavisi
enjeksiyonu yontemi kullanilarak yapilan sentinel lenf nodu
biyopsisi (SLNB) ile baslandi. Daha sonra timor lizerinden
yapilan ayri bir kesi ile segmenter mastektomi yapildi. Bu
asamada meme dokusu timor yataginin istenen mesafede
olabilecegi sekilde, onkoplastik cerrahi ilkeleri dogrultusun-
da intraglandiiler ilerletme ve kaydirma flebi yapilabilecek
sekilde hazirlandi (6). intraglandiiler ilerletme flebinin ilk
adimi olan, timoérin memedeki yerlesimine goére yapilan
kesiden subkutan diseksiyon ile baslandi. Meme dokusunun
cilt altindan, cildin beslenmesini bozmayacak bir kalinlikta ve
dzenli hemostaz ile ayrilmasina dikkat edildi. ikinci adimda
timor saglam sinirlarindan biitln olarak ¢ikarildi. Segmenter
mastektomi piyesi, stiperior (kisa), lateral (uzun) ve posteri-
or duvardan (halkali ipek ile) isaretlenerek, cerrahi sinir de-
gerlendirmesi ve timor boyutlarinin 6l¢limi icin patolojiye
gonderildi. Uctincii adimda ise tiimér yataginin IObRT uygu-
lamasina hazirlanmasi amaci ile ¢cevre meme dokusu fasyaile
birlikte diseke edildi, hazirlanan flebin kaydiriimasi ve ilerle-
tilmesi yoluyla tiimér yataginda olusan bosluk kapatildi. Bu
son adimin atilmasi patolojiden gelen bilgilere gére yapild.
Cerrahi sinir yeterli ise flep uygulamasi tamamlandi, degilse
yani cerrahi sinir <2 mm ise, o duvardan en az 2 mm kalinli-
ginda re-eksizyonu yapildi. Pektoral fasyaya yakin yerlesimli
tlimori ¢ikarirken dogal bir bariyer oldugu kabul edilen fasya
da timor ile ¢ikarildigindan, eger olguda posterior duvar cer-
rahi sinir <2 mm ise baska doku eksizyonu yapilmadi. Meme
dokusundan flebi hazirlarken, timér yataginin elektron de-
metinin optimal etkin doza ulastidl, ylizeye gore 10-20 mm
mesafede olmasi ve toraks duvarina kadar da >30 mm doku
kalinliginin elde edilmesi amaclandi. IObRT uygulamasin-
da elektron demetinin doku penetrasyonu 3 cm mesafede
<%10'a dek indiginden, toraks icindeki organlarin korunmasi
mimkin oldu (Sekil 1) (7, 8).

Uygun degil

Her yastan meme dokusu uygun

Uygun Olabilir
Yas <60
Timor boyutu <2cm <3cm

Histoloji

Grad
Saf DKIS
Asin intraduktal komponent

Lobdler karsinoma in
situ baglantisi

Multisentrisite
Multifokalite
Lenfovaskdler invazyon
Ostrojen reseptdrii
Cerrahi sinir

Lenf nodu durumu
BRCA1/2 mutasyonu

Neoadjuvan tedavi

invasiv duktal karsinom
veya diger uygun alt tipler

Herhangi biri
Kabul edilemez
Kabul edilemez

Kabul edilebilir

Sadece unisentrik
Klinik unifokal <2 cm
Kabul edilemez
Pozitif

22 mm

pNO (i-, i+)

Mevcut degil

Kabul edilemez

invasiv duktal, musindz, tiibiiler,
mediiller ve kolloid karsinom

Herhangi biri
Kabul edilemez
Kabul edilemez

Kabul edilebilir

Sadece unisentrik
Klinik unifokal <2 cm
Kabul edilemez
Herhangi biri

22 mm

pNO
Tanimlanmamis

Kabul edilemez

DKIS: duktal karsinoma in situ; CS: Cerrahi sinir; LKIS: lobiiler karsinoma in situ

indiferansiye tm, <2 cm lobiiler tip

Kabul edilemez
Kabul edilemez

LKIS yaygin

Daginik ve/veya saf DKIS

Klinik multifokal daginik, <2 cm
Kabul edilemez

Farketmez

<1 mm veya CS bitisik

<pNI1

Var

Kabul edilemez

31



32

Glnay ve ark.
IObRT deneyimimiz ve uygulama

110
100
90
80
70
60
50
40
30
20
10

Derinlik dozu yuizdesi (%)
Derinlik dozu yiizdesi (%)

18 MeV

o

5 10

Sudaki derinlik (cm)
(a)

110
100
90
80
70
60
50
40
30
20
10

0 T 11T 1111 1 1 1 1 T 1T _T 1T 1 T7T
5 1 20 25

15 MV

6 MV

Sudaki derinlik (cm)
(b)

Sekil 1. izodoz egrileri-izodoz doku kalinhigi ve etkinlik edrileri (ayni enerji dozunda elektron demetinin ve X isinlarinin dokuya

penetrasyonu)

Sekil 2. Kesi kenarlari aski dikisleri ile hazirlandi

intraoperatif Boost Radyoterapi Uygulamasi

Ameliyat sirasinda boost RT uygulamasi icin MOBETRON
(IORT icin mobil lineer akselerator) kullanildi. Flep kalinhgi,
konus ile bulusacak olan sathin timor yatagina olan ve to-
raks duvarina olan kalinligi dlculerek radyasyon onkologu ve
fizik uzmanina bildirildi. Dokuya ait bu bilgiler ve patolojiden
gelen timore ait sayisal degerlere (timor capi ve cerrahi si-
nir) gore konus capi, agisi secildi ve verilecek doz i¢in, moni-
tor Unitesi (MU) birimi Gzerinden hesaplama yapildi. Meme
cildi ve yara dudaklar gegici aski dikisleri yardimiyla agilarak
konusun etrafi steril kagit ve nemli steril gazli bez yerlestiri-
lerek cilt korundu. Odaklama ve 1sinlama icin hazirliklar ta-
mamlaninca olgunun anestezisi IObRT esnasinda hareketlili-

gin az olabilmesi icin solunum frekansi hipoksi yaratmaksizin
disuk tutulacak sekilde ayarlandi ve olgu ameliyat masasi ile
MOBETRON birbirine yaklastirilarak odaklama yapildi. IObRT
olarak 10 Gy esdegerinde (6-9 MeV) elektron demeti secilen
konus icinden timor yatagi ve 2 cm cevresindeki dokuya ak-
tarildi. Tumor yatagina IObRT uygulandigi yaklasik iki dakika-
lik zaman iginde fizik uzmani, radyasyon onkologu ve anes-
tezist ameliyathane icindeki izolasyonlu kumanda odasinda
yer aldi. Ameliyathanedeki diger gorevliler ve cerrahi ekibi
ise oda disinda bekledi (Sekil 2-5). IObRT bitiminde konus
dokudan ayrildi.

Ameliyat masasi yerine alinarak, patolojiden gelen SLNB sonu-
cuna gore, 3 olguya Level 1 ve 2 aksiller lenf nodu diseksiyonu
yapilarak, kesiler katlarina uygun olarak kapatildi ve olgu ya-
tagina alindi.

BULGULAR

Hastanemizde 11 Ekim 2013'den 22 Ekim 2014 tarihine kadar
meme kanseri tanisi ile MKC ve IObRT uygulanan 30 olgunun
yas ortalamasi 52'dir. On olgu premenapozal, 20'si postmenapo-
zal olup 29'unda timor tek odakli idi. Bir olguda biri birine yapi-
sik iki odak saptandi. 14 olgu T1, 6 s1 T2 idi, ortanca timor ¢api
16 x 12 mm (en buiyilk 28 x 25 mm en kuictik 8 x 7 mm), cerrahi
sinir ise en az 1 mm, en ¢ok 10 mm 6&l¢llmis olup 1 mm olan
olguya en az 2 mm kalinliginda re-eksizyon yapildi, postoperatif
doénemdeki patoloji sonucu da salim olarak bildirildi. Olgularin
dokimui ile ortanca degerleri Tablo 2 ve 3'te sunuldu.

Ameliyat ilk olguda 2 saat 15 dakika siirdi. Patolojiden yanit
beklendigi zaman diliminde meme dokusu hazirlandigindan
zaman kaybi olmadi, gelen sonuca gore fizik uzmani gerekli
konus secimi ve doz hesabi yaparken cerrahi ekibi de cildi ve
yara dudaklarini hazirladi. Eszamanl olarak ameliyat masasi ve
MOBETRON vyaklastirilarak boost alanina odaklanma yapildi, ek
olarak bu islemlere ait siire eklendi. Ekibin birlikte calisma alis-
kanhg giderek artti, toplam siire kisaldi, insizyondan son dikise
kadar olan siire ortalama 110 (90-135) dakika olarak belirlendi.
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Sekil 3. Kesi kenarlan ve cilt, steril kagit ve nemli gaz ile
korundu

Sekil 4. Konus doku ile bulustu

ilk olgumuzdan bu yana yaklasik 13 ay, son olgudan da 3 haf-
ta zaman gecti, ortanca izlem suresi 26 hafta olarak belirlendi.
Hastalar postoperatif 1 ya da 2. giinde taburcu edildiler. ikin-
ci guin taburcu edilen olgularda yandas sorun gibi tibbi ya da
sosyal (il disindan gelen olgu) nedenler disinda 6zellik yoktu.
Yara iyilesmesini yakindan izZlemek amaciyla bu olgular, posto-
peratif 5 ve 10. giin meme poliklinigine davet edildiler, burada
ameliyatta bulunan cerrah ve radyasyon onkologu tarafindan
kontrol edildiler. Yedi olguda minér komplikasyon ile karsilas-
tik; 2 (%6) olguda yag nekrozu, 2 (%6) olguda hematom olustu,
bunlardan biri anti-agregan ilag kullaniyordu, 3 (%10) olguda
da SLNB icin yapilan enjeksiyon yerinde ve etrafinda baslayan
sinirl seliilit meydana geldi (Sekil 6). Bu sorunlar yaklasik 2
hafta icinde konservatif yontemlerle anti-enflamatuvar ilag ve
kuru pansumanla asildi. Olgularda major cerrahi ya da radyo-
terapiye bagl erken komplikasyon saptanmadi. Olgularimizda
profilaksi amach tek doz disinda antibiyotik kullaniimazken,
selilit olanlara 5 gun sireyle tedavi amacl antibiyotik verildi.
Bu calismada yer alan 30 olgunun Uglinde (%10) SLNB pozitif
olarak bildirildi ve diizey 1 ve 2 aksilla lenf nodu diseksiyonu
yapildi. Postoperatif patoloji sonucuna gore iki olguda sadece
SLN (1/12 ve 1/10) diger olguda ise 3 gangliyon (3/18) metas-
tatik idi. Bu olgularda adjuvan tedaviye KT ile, digerlerinde ise
WBI ile baslandi. Tim meme iginlamasi postoperatif 5-6. hafta-

Sekil 5. IObRT sirasinda ameliyathanede sadece olgu
bulunmaktadir

minor cerrahi komplikasyonlar

m yag nekrozu 2 olgu
o0 hematom 2 olgu

o selldlit 3 olgu

m diger 23 olgu: salim

Sekil 6. Cerrahi minor komplikasyonlar (n:30)

da baglayacak sekilde toplam 50 Gy (25 x 2 Gy) olarak planlan-
di. Aksillaya ek 1sinlama yapilmadi.

TARTISMA

Meme kanserinde tedaviyi timériin biyolojik davranisina gore
planlamak gerekir, bu baglamda her olguya farkli yaklasmak s6z
konusudur. Primer tedavi secenedi MKC ise adjuvan olarak, posto-
peratif patoloji raporuna ve prognostik belirteclere gore, bazen RT
bazi olgularda da KT dncelikli olmak durumundadir (2, 7, 8). Meme
kanseri tedavisinde cerrahiden sonra tedavinin devami/tamamla-
yicisi olarak uygulanan radyoterapinin boost kismini bir seferde,
dogrudan ve cerrahiden hemen sonra yapabilmek, hem timér ya-
taginin etkin kontrollint sadlar, hem de postoperatif tedavi stirecini
onemli dlctide kisaltarak KT- RT siralamasinin daha dogru ve etkin
yapilmasina olanak tanir (1, 3,7, 9).

Hastanemizde oldugu gibi olgu sayisi fazla olan merkezlerde is
yukiini de kismen azaltarak hastaya (ve diger hastalara) veri-
len hizmetin kalitesini de arttirabilir.

Cerrahin korkulu riiyasi olan yerel yineleme nedenlerinin ba-
sinda, adjuvan RT asamasinda timor yataginin dogru ve etkin
olarak RT alip almadigi gelir. Tedavi ydntemlerinin zamanlama-
si siralamasi ve uygun kullanilmasinin prognoza dogrudan et-
kisi vardir (3, 8). Memede subklinik kanserle kontamine olmus
hiicrelerin en ¢ok oldugu timor yataginin radyoterapisi bu
nedenle cok 6nemlidir.

intraoperatif radyoterapi (IORT) cerrahi olarak tedavi alan ol-
gularda yuksek riskli bolgenin gérerek dogrudan isinlanmasi
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Tablo 2. Olgularin dokiimi

Taraf Cerrahi Flep kalinhgi/ Enerji (MeV)/ Doz Gy/
menapoz Yas TUmor evre Sinir Fasyaya/ konus cap1/ esdegeri MU
Olgu durumu cinsiyet (mm) (mm) toraks duvarina acisi-derece =monitor U

2-Bl. R post 60 K T1(12x11) 10 17/30/35 6/5.5/0 10/864

4-S.T. L post 58K T1(15%x12) 8 16/35/40 6/5.5/0 10/863

6-S.M. R post 54K T1-iki odak (12 x 10) ve (4 x 5) 6 16/26/32 6/5/15 10/849

8-SK. R post 48K T1(20x16) 4 15/35/40 6/6/30 10/933

10-H.B. R post 55K T2 (26 x 20) 5 16/26/30 6/7/15 10/926

12-S.D. R pre 39K T1(15x14) 5 16/24/30 6/5.5/0 10/773

14-YK. L post 53K T1(19x15) 2 19/38/42 6/6/30 10/878

16-K.0 R post 56K T1(11x14) 4 20/18/38 6/0/30 10/868

18-TA. R pre 44K T1(20x17) 3 16/19/35 6/5.5/30 10/815

20-S.C. L pre 42K T1(20x 16) 2 17/19/38 6/6/30 107828

22-l.E. L post 52K T1(8x9) 5 18/17/35 675/30 10/878

24-EG. R post 50K T2(21x18) 1 16/18/34 6/6/30 10/878

26-H.K R post 68K T1(13x12) 4 15724/39 6/5/30 10/828

28-A.C. L post 67K T1(11x10) 3 13/22/35 6/4/15 10/878

30-YK R post 50K T2(21x18) 5 14/18/32 6/6/0 10/878

Tablo 3. Olgularin ortanca degerleri

Menapoz Tm cap! Cerrahi  Flep kalinhigi/Fasyaya/ Enerji (MeV)/konus Doz Gy/esdegeri MU
durumu-taraf Yas (mm) evre Sinir (mm) toraks duvarina capi/agisi-derece- =monitor U

anlamina gelmektedir. Temel amaclari ve yararlari icinde top-  rilerde, uygun olan olmayan, 6nerilen ve 6nerilmeyen hasta
lam dozu artirmak, toplam tedavi siiresini kisaltmak basta  gruplari tarif edilmistir. TARGIT, ASTRO, ESTRO ve GEC-ESTRO
sayilabilir, tek basina ya da ardindan eksternal RT ile yapila- adiyla bilinen ¢alismalarin olgu se¢imine ait yaklasimlari ve

bilir (7, 9). Intraoperatif RT uygulamasinin yer aldigi genis se-  alinan sonuglar gerek tek doz IORT gerekse de IObRT uygu-



lamalarinda olgulara ait se¢im gerekgelerini de tarif eder. Biz
de bu yazida sunulan olgularin seciminde bu kriterleri esas
aldik (5,7, 10-13).

Patolojideki gelismeler, kanserin biyolojisine ait daha dogru
ve ayrintili bilgilere ulastik¢a tedavi yontemleri de irdelenmis
bu bilgilerden yaralanarak yeni yollar aranmistir. Holland (13)
1985 yilinda yayimladigi calismasinda mikroskopik subklinik
kanser hiicrelerinin %60’ 1nin timor yataginda ve en yakin 2
cm icinde oldugunu gdstermistir. Bu bilgi boost RT'nin temel
mantigini olusturmasi agisindan ¢ok énemli olup, sonraki yil-
larda adjuvan WBI'ye ek olarak boost RT de tedaviye girmis-
tir. MKC sirasinda timor yatagr metal klipslerle isaretlenerek
postoperatif RT planlamasinda yer géstermeye yardimci olur,
ancak postoperatif ddnemde, nihai patolojik inceleme sonra-
si yapilan tedavi plani ile uygulanan WBI sonrasi boost RT ve
sonuglarina iliskin calismalar géstermistir ki, ameliyat sonrasi
RT uygulamasina kadar gecen zaman icinde, meme dokusu-
nun ugradigi degisiklikler ile beraber timér yataginin yeri
de degisiklige ugrayabilmektedir (4, 13). Bu durum hedefin
sasirlmasina yol agarak timor yinelemesi agisindan olumsuz
etki yapabilmektedir. IObRT uygulamasinin en dnemli yarari,
boost RT'nin, cerrahiden hemen sonra yapilmasi nedeniyle
hedefe dogrudan ulasmasi ve timor yatagini olasi kontamine
hicrelerden arindirmasi yoluyladir (5). Yedi meme merkezi-
nin katildigi, Mayis 2013'de yayimlanan International Society
of Intraoperative Radiation Therapy (ISIORT pooled) ¢alisma-
sinda 1109 olgu irdelenmistir. Meme kanseri tanisi almis ve
IObRT’ye uygun olan, MKC+IObRT+WBI uygulanan ve orta-
lama 72 aylk (0,8-239 ay) sonugclarina goére IObRT grubunda
yer alan olgularin postoperatif boost RT almis olanlara gore,
yerel yineleme agisindan avantajli oldugu belirlenmistir. Her
risk grubundan olguyu iceren bu ¢alismanin sonucuna gore
IObRT uygulamasinin yerel yinelemeyi kontrol orani (%99,2)
yuksek, etkinligi ise (p=0,0031) anlamli bulunmustur (5). ISI-
ORT calismasinda ve Reitsamer ve ark.larinin (14) 156 olguluk
serisinde timoriin guvenli cerrahi sinir de@eri, invaziv kanser
icin 2 mm in situ kanser i¢cin >5 mm olarak &nerilmektedir.
Biz de sundugumuz olgularda bu olcutleri esas aldik, cer-
rahi sinir invaziv kanser olanlarda ortalama 4.5 mm olarak
belirlenmis olup, bir olguda birbirine bitisik iki odak saptan-
mistir, bunlarin birinde in situ kanser vardi ve CS <5 mm idi
(Tablo 3) (5).

Alman Radyasyon Onkolojisi Birligi'nin (DEGRO) konsensus
raporunda, meme kanserinin yerel tedavisinin énemli bir par-
casi olarak IObRT uygulamasi gii¢li bir sekilde vurgulanmistir.
ISIORT calismasinda da yer almis olan 7 meme merkezinde
de uygulanmaktadir (5, 8). Tek doz IORT uygulamasi TARGIT-A
calismasinda 3000 olguda denenmis, ELIOT olarak bilinen
uluslararasi randomize kontrollii calisma ise 2000 olguda ka-
patilmis olup, her iki calismanin sonuglarina goére yeterli ve
glvenilir bulunmamistir. Cok duisuik risk tasiyan bazi olgularda
kullanilabilecegi ancak daha c¢ok kanit gerektirdigi sonucuna
variimistir. Yerel yineleme acisindan, konvansiyonel adjuvan
RT'e gore Ustlinliik gdstermemislerdir (15). IObRT postoperatif
donemde yapilan adjuvan WBI ve boost RT'nin boost bélimu-
niin tek seferde ve ameliyat sirasinda uygulanmasi olup, timor
yatagina dogrudan ve cerrahiden hemen sonra uygulanmasi
ile yerel yinelemenin azalmasina olumlu etkisi bilinen farkli bir
yaklasimdir (5, 15).
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intraoperatif RT uygulamasi iyi bir takim calismasi gerektir-
mektedir. Bu ekipte radyoloji, patoloji, onkoloji ve cerrahi
uzmani digsinda fizik uzmani ve teknisyeni, anestezi uzmani,
ameliyathane hemsiresi ve ameliyathane personeli de yer al-
maktadir. Isinlama yoklugunda ortamda radyasyon yoktur,
isinlama sirasinda odada sinirli bir alanda radyasyon vardir,
doku penetrasyonu azdir, 3 cm civarinda verilen elektron de-
metinin enerjisi %10’un altina inmektedir. Isinlama sirasinda
odada personel yoktur, oda disinda radyasyon yoktur ve islem
yaklasik 2 dakika stirmektedir (5, 10). islem sirasinda fizik ve
onkoloji uzmani, oda icindeki radyasyon acisindan givenli,
yalitimi saglanmis ek bir bélimde 1sinlamayi uygular ve de-
netlerken, ayni mekanda anestezi uzmani da yer alarak hastayi
izleyebilmektedir. Ameliyat ortalama MKC+SLNB ve gereklilik
halinde aksilla diseksiyonu yapildiginda gecen siireye gore 15-
20 dakika daha uzundur. Bu siire deneyim arttikca kisalmak-
tadr.

Olgularin postoperatif patoloji sonuglari, ameliyat 6ncesin-
de oldugu gibi meme konseyinde ele alinarak adjuvan teda-
vi ve izlem plani yapilmaktadir. ilk olgularimizin ortalama 26
haftalik izleminde, ayrintilari Sekil 7’de sunulan minér cerrahi
sorunlar disinda postoperatif 6nemli cerrahi ya da radyasyon
toksisitesine ait komplikasyon saptanmamistir. Literattirde yer
alan serilerde de cerrahiye ait komplikasyonlar benzer oranda
(%5-8) bildirilmektedir. Kraus ve ark. (17) serisinde, ilk aylarda
olasi sorunlar hematom, sellilit, yag nekrozu diye sayilirken, 1
yildan sonra yani ge¢ donemde ise radyoterapiye bagh olarak
komplikasyon goriilebilecegi bildirilmektedir (5, 16).

Bu olgularin izleminin cerrahi ve onkoloji uzmaninca es za-
manl yapilmasi uygundur, ayrica radyolojik izlemi de 6zellik
gosterir. Gorlintlileme yoniinden izlemin, olgunun 6zelligine
ve RT'nin zamanlamasina bagh degisikliklere ait deneyime sa-
hip radyolog tarafindan yapilmasi onerilir.

SONUC

intraoperatif boost RT uygulamasinin meme kanseri tedavisin-
de MKC yapilan olgularda yerel yinelemeyi azalttigi bilinmek-
tedir. Ekipte yer alan cerrahin goérevi, hem meme dokusunu
timor yatadi ve yakin cevresindeki yerel yinelemenin en fazla
goriuldugi 2 cm’lik alani, 1sinlama sirasinda optimal etkin izo-
dozun timor yatagina ulasabilecedi sekilde intraglanddler
flep ile hazirlamak, hem de tiimér ¢ikarildiktan sonra geride
kalan memeyi yeniden sekillendirmektir.

intraoperatif boost RT ile yerel tedavinin bir asamasinin daha
ameliyatta tamamlanmasi, gereklilik halinde yapilacak adju-
van KT, HT ve RT siralamasini olgunun yararina etkiledigi gibi
toplam tedavi suresini kisaltarak yasam kalitesini arttirmakta-
dir.

Etik Komite Onay:: Calisma geriye dontik olarak yapildigindan etik ko-
mite onayi alinmamistir.

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

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilar:: Fikir - S.G., O.A,; Tasarim - S.G., O.A.; Denetleme - S.G.,
0.A, 0.Y,; Kaynaklar - 5.G., O.A,; Malzemeler - S.G., O.A.; Veri toplanmasi
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Objective: To investigate the patient’s history and physical examination information to find out risk factors associ-
ated with complicated appendicitis.

Material and Methods: Two hundred patients who were admitted with complicated appendicitis (including abscess,
phlegmon, and generalized peritonitis) were retrieved from our database. Two hundred patients with non-compli-
cated acute appendicitis were randomly selected from the same period. These two groups were compared in terms
of demographic characteristics, past medical history, and presenting symptoms. We made a multivariate analysis
model using binary logistic regression and backward stepwise elimination.

Results: Based on multivariate analysis, risk factors for complicated appendicitis included presenting with epigastric
pain (OR=3.44), diarrhea (OR=23.4) or malaise (OR=49.7), history of RLQ pain within the past 6 months (OR=4.93),
older age (OR=1.04), being married (OR=2.52), lack of anorexia (OR=4.63) and longer interval between onset of
symptoms and admission (OR=1.46). Conversely, higher (academic) education was associated with decreased odds
for complicated appendicitis (OR=0.26).

Conclusion: Our findings suggest that a surgeon’s clinical assessment is more reliable to make a judgment. “Bedside
evaluation” is a useful, cheap, quick and readily available method for identifying those at risk for developing com-
plicated acute appendicitis.

Keywords: Acute appendicitis, complicated appendicitis, risk factors, adults

Amag: Komplike apandisit ile iliskili risk faktorlerini belirlemek amaciyla hastanin oykiisi ve fizik muayene bilgi-
lerini arastirmak.

Gereg ve Yontemler: Komplike apandisit (apse, flegmon ve yaygin peritonit dahil) ile basvuran 200 hasta veritabani
kullanilarak saptandi. Ayni donem igerisinde komplike olmayan akut apandisit ile yatirnlmis 200 hasta rastgele
secildi. Bu iki grup demografik ozellikler, tibbi gecmis ve basvuru semptomlari yoniinden karsilastirildi. ikili lojistik
regresyon ve geriye dogru eleme yontemleri kullanilarak cok degiskenli analiz modeli uygulandi.

Bulgular: Cok degiskenli analize gore komplike apandisit icin risk faktorleri, epigastrik agri (OR=3,44), diyare
(OR=23,4) ya da halsizlik (OR=49,7), son 6 ayda sag alt kadran agrisi 6ykiisii (OR=4,93), ileri yas (OR=1,04), evli
olma (OR=2,52), istahsizlik olmamasi (OR=4,63) ve belirtilerin baslamasi ile hastaneye basvuru arasinda uzun siire
olmasi (OR=1,46) olarak saptandi. Bunlarin aksine, daha yiiksek (akademik) egitim diizeyi komplike apandisit icin
daha dusiik risk ile iliskili idi (OR=0,26).

Sonug: Bulgularimiz, bir cerrahin klinik degerlendirmesinin karar verme agisindan daha giivenilir oldugunu goster-
mektedir. “Yatak basi degerlendirmesi” komplike akut apandisit agisindan risk altinda olan hastalarin belirlenmesi
icin yararh, ucuz, hizli ve kolayca uygulanabilen bir yontemdir.

Anahtar kelimeler: Akut apandisit, komplike apandisit, risk faktorleri, yetiskinler

INTRODUCTION
Acute appendicitis and the subsequent appendectomy are the most familiar surgical phenomena for
the general population and is considered a common surgical procedure (1).

Appendicitis is the most common cause of non-traumatic acute abdominal pain (2), and the most com-
mon acute abdominal condition requiring surgery (3). Despite several studies on this issue (4-9), compli-
cated appendicitis (including abscess, phlegmon and generalized peritonitis) still leads to considerable
morbidity and mortality rates worldwide, due to high life-time prevalence of acute appendicitis (3).

Several studies have tried to evaluate complicated appendicitis, its contributing factors, patients at risk,
and its impact on healthcare resource utilization (1, 2, 10-15). Some of the proposed associations with
this condition are diabetes mellitus (1, 2), duration of symptoms prior to surgery (16-18), extremes of
age (11-13, 15, 17, 19), various laboratory markers (20-22) or other novel parameters, such as “intra-
abdominal pressure” (23), types of medical insurance (19), imaging findings (24) and the underlying
pathology of inflamed appendix (25).

This study compared two groups of patients with complicated and non-complicated appendicitis in a sam-
ple of patients admitted to a referral academic hospital. It aimed to find any possible associated factor with
complicated appendicitis. We sought to investigate the relevance of the common bits of information in the
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patient’s history and physical examination to the outcome of
acute appendicitis, which are gathered upon admission to the
emergency department but are frequently neglected or down-
played against findings of sophisticated imaging methods.

MATERIAL AND METHODS

Study Design

We designed a case-control study in order to compare vari-
ous perceived risk factors among patients with complicated or
non-complicated acute appendicitis. We sought to determine
odds ratios for risk factors of developing complicated acute
appendicitis. The institutional review board approved the
study design and protocol. In addition, the ethics committee
of our hospital approved the conduction of the study.

Participants and Data collection

Data of 200 patients with complicated appendicitis who had
presented to our hospital from September 2006 to Septem-
ber 2013 were collected retrospectively. Two hundred patients
with non-complicated acute appendicitis with the closest
date to the admission of complicated patients were selected.
All patients were of Caucasian ethnicity. Due to the retrospec-
tive nature of the study, obtaining informed consent was not
applicable.

During this period the attending physicians remained the
same, resident and staff activities did not undergo any major
changes, medical protocols and surgical procedures remained
comparatively consistent.

The demographic information, medical history (including sign
and symptoms, duration of symptoms before hospital admis-
sion, and previous medical treatment at outside centers), past
medical history, physical examination findings, laboratory
data, position of the appendix (based on surgical or imaging

findings), and total length of hospital stay were collected for
each patient.

Definitions

Complicated acute appendicitis was defined as the presence
of either generalized peritonitis due to perforated appendi-
citis (based on surgical findings), or appendicular abscess or
phlegmon (based on abdominopelvic CT scan). Gangrenous
appendicitis without perforation was classified as a non-com-
plicated type.

Education levels were aggregated into a dichotomous variable
(higher education) that was defined as holding an academic
degree, i.e. education beyond high school. Monthly income
strata were also aggregated into a dichotomous variable
based on official poverty line at the time of admission.

Statistical Analysis

Chi-square and independent sample t tests were used to
compare categorical and continuous variables as indicated.
Through the paper, p values <0.05 were considered as signifi-
cant. Binary logistic regression with backward step-wise elimi-
nation was used to determine risk factors and corresponding
odds ratios. Factors with p values <0.05 in the univariate analy-
sis were entered in the multivariate model. Due to the co-lin-
earity among some variables, some of them were aggregated
as combined variables.

RESULTS

The majority of our patients were males (73.2%), with an age
distribution of 30.43+13.07 years. Patients with complicated
appendicitis were significantly older, with higher income, low-
er level of education in themselves or in their family members,
and more likely to be married. However, there was no signifi-
cant difference in gender, body mass index (BMI), and insur-
ance status (Table 1).

Table 1. Demographic characteristics in complicated and non-complicated appendicitis groups

Gender Female
Male
Age (year), mean* SD
BMI (kg/m?), mean+SD
Insurance With insurance
No Insurance
Monthly income Higher than poverty threshold
Less than poverty threshold
Study level Academic education
High school or less

Study level of family members*

High school or less in family members

Marital status Married

Single/ Widowed/ Divorced

Academic education in at least one family member

Complicated Non-complicated
n=200 n=200 P

61 (30.5%) 46 (23.0%) 0.114
139 (69.5%) 154 (77.0%)

35.7+15.5 27+9.5 <0.001

25.2+4.9 25.2+4.2 0.906
146 (73.0%) 136 (68.0%) 0.273
54 (27.0%) 64 (32.0%)
146 (73.0%) 118 (59.0%) 0.003
54 (27.0%) 82 (41.0%)

54 (27.0%) 103 (51.5%) <0.001
146 (73.0%) 97 (48.5%)

32 (16.0%) 64 (32.0%) <0.001
168 (84.0%) 136 (68.0%)
122 (61.0%) 74 (37.0%) <0.001
78 (39.0%) 126 (63.0%)

*Patients’ parents and spouses were included as family members. BMI: body mass index; SD: standard deviation



There were significant differences in the prevalence of diar-
rhea, epigastric pain, dysuria, urinary frequency, malaise and
anorexia between patients with complicated and non-com-
plicated acute appendicitis in univariate analysis (p<0.05).
Proportionally, more patients in the complicated group had
a history of hypertension, diabetes mellitus, coronary artery
disease and history of right lower quadrant (RLQ) pain during
the past 6 months (p<0.001). Regarding physical examina-
tion findings, abdominal guarding and RLQ mass were more
prevalent among those with complicated acute appendicitis
(p<0.01) (Table 2).

Of the 200 patients with complicated acute appendicitis, 103
had perforated appendicitis with peritonitis, 32 had developed
abscesses and 65 had phlegmon. Our findings suggested that
the proportions of different appendix positions did not vary
between the two group members. Peritonitis constituted the
majority of complication assessments during surgery. There
were significant differences in terms of interval between the
onset of symptoms and hospital admission, presence of feca-
lith, and length of hospital stay (p<0.001) (Table 3).

Analysis of the regression model suggested that patients
with appendicitis who were married or had epigastric pain,
diarrhea, malaise, lack of anorexia or a history of RLQ pain
within the past 6 months had an increased odds of having
complicated acute appendicitis. For each year of increase in
a patient’s age, the odds of having complicated acute ap-
pendicitis increased by 4%; for one day increase in the in-
terval between onset of symptoms and admission, the odds
of complication was increased by 45%. Patients with higher
education had reduced odds of belonging to the compli-
cated group (Table 4).

DISCUSSION

Acute appendicitis is a common entity with a relatively high
rate of misdiagnosis (12-30%) (26, 27). Nevertheless, various
studies on risk factors for complicated appendicitis suggested
that health care providers all over the world desire to be able
to predict cases with less favorable outcomes and to be pre-
pared for such circumstances. Serum WBC counts have been
used for the diagnosis of acute appendicitis (28), and several
studies explored the application of laboratory values in dif-
ferentiating complicated acute appendicitis (20-22, 29). Other
studies used imaging modalities to identify complicated cases
(24), nonetheless it has been rightly argued (30) that both
financial aspects of a modality and its subsequent effect on
one’s clinical judgment should be taken into consideration in
such studies. In this regard, we focused on information that
could be gathered both easily and quickly by a health care
professional. To the extent of our knowledge, no other pub-
lished study has evaluated demographic properties and “bed-
side evaluation” in complicated acute appendicitis in adult
patients in this manner.

The age dispersion of our patients was similar to other studies
(1, 20, 22, 31). Females constituted a minority of our sample
group; one explanation might be that women with acute ab-
domen are usually directed to other medical facilities by emer-
gency medical services, given the obstetric and gynecological
pathologies leading to abdominal pain in women. Nonethe-
less, women were evenly distributed among two groups.

Ulus Cerrahi Derg 2016; 32: 37-42

Table 2. Clinical findings in complicated and non-complicated
appendicitis groups

Complicated Non-complicated

n=200 n=200 p
Presenting symptoms
Diarrhea 14 (7.0%) 1 (0.5%) 0.001
Nausea 124 (62.0%) 113(56.5%) 0309
Vomiting 123 (61.5%) 124(62.0%)  1.00
Epigastric pain 74 (37.0%) 41(20.5%) <0.001
Peri-umbilical pain 67 (33.5%) 79 (39.5%) 0.253
Hypogastric pain 17 (8.5%) 14 (7.0%) 0.709
Generalized abdominal pain 22 (11.0%) 17 (8.5%) 0.501
Pain migration 86 (43.0%) 99 (49.5%) 0.229
Pain radiation 22 (66.7%) 11(333%)  0.068
Localized RLQ pain 129 (46.5%) 138 (69.0%) 0.396
Dysuria 15 (7.5%) 4 (2.0%) 0.017
Frequency 11 (5.5%) 1(0.5%) 0.006
Malaise 31 (15.5%) 2 (1.0%) <0.001
Anorexia 89 (44.5%) 138 (69.0%) <0.001
Past medical history
Medical treatment at 24 (12.0%) 1(0.5%) <0.001
other center
History of RLQ pain 61 (30.5%) 14(7.0%)  <0.001
during past 6 months
HTN 31(15.5%) 7 (3.5%) <0.001
CAD 18 (9.0%) 1(0.5%) <0.001
DM 22 (11.0%) 2(1.0%) <0.001
Physical examination findings
RLQ tenderness 176 (88.0%) 173 (86.5%) 0.765
RLQ rebound tenderness 77 (38.5%) 90 (45.0%) 0.224
Generalized abdominal 37 (18.5%) 26 (13.0%) 0.170
tenderness
Abdominal guarding 22 (11.0%) 9 (4.5%) 0.023
RLQ mass 19 (9.5%) 0 <0.001
Fever 57 (28.5%) 45 (22.5%) 0.207

CAD: coronary artery disease; DM: diabetes mellitus; HTN: hypertension; RLQ:
right lower quadrant

The socioeconomic status of populations have received at-
tention in health studies, both in the past and present (32-34),
where education, income and occupation have been consid-
ered as components of this parameter (34). Our findings and
comparisons among income and education levels, and in-
tervals between onset of symptoms and hospital admission
suggested that those with complicated acute appendicitis
had lower education levels, and that they sought professional
help after a longer interval probably because they favored
self-treatment. Studies on adult populations have empha-
sized lower socio-economic status of patients (1, 2, 20, 22, 31)
as compared to those focusing on pediatric populations (18,
19); still, we found that those with lower education were at in-
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Table 3. Para-clinical and surgical findings of complicated and non-complicated appendicitis groups

Interval between onset of symptoms and admission (day)
Fecalith within the appendix
Position of the appendix Pelvic
Retroileal
Retrocecal

Free pericolic

Total hospital stay (day)

Complicated Non-complicated
n=200 n=200 P
5.5+5 2.33+2.2 <0.001
13 (6.5%) 0 <0.001
21 (10.5%) 13 (6.5%)
20 (10.0%) 20 (10.0%)
113 (56.5%) 119 (59.5%) >0
46 (23.0%) 48 (24.0%)
5.9+2.7 29+1.6 <0.001

All p values are two-tailed; Fisher’s exact test and independent samples t test have been used, as indicated. Values were expressed as means+ standard

deviations or percentages, as indicated.

Table 4. Risk factors predicting complicated appendicitis by multivariate logistic regression analysis

95% CI
Odds ratio Lower limit Upper limit
Age (year) 0.002 1.044 1.016 1.074
Higher education status <0.001 0.257 0.136 0.485
Interval between onset of symptoms and admission (day) <0.001 1.462 1.271 1.682
Being married 0.005 2517 1.313 4.825
Diarrhea 0.029 23.388 1.384 395.156
Epigastric pain <0.001 3437 1.814 6.514
Dysuria 0.056 4.74 0.958 23.46
Malaise <0.001 49.732 7.125 347.104
Lack of anorexia <0.001 4.633 2.456 8.74
History of RLQ pain during the past six months 0.001 4.934 1.998 12.187
CAD 0.082 8.852 0.756 103.602

BMI: body mass index; CAD: coronary artery disease; Cl: confidence interval; RLQ: right lower quadrant

creased odds of having complications, which was in contrast
to findings of another study regarding education of patients’
parents (18). On the other hand, unlike another study (19),
we did not find any differences between insurance status and
outcome in our patients; this difference could be explained by
different policies of insurance companies regarding surgical
operations.

The logistic regression model suggested that by each unit
increase in age or interval between onset of symptoms and
admission to our center, odds of having complicated acute ap-
pendicitis slightly increased. Delayed admission to hospital is
a generally accepted contributor to complication in acute ap-
pendicitis (2, 16-18, 35).

Compared to studies which emphasized more on physical
examination findings and on history taking, the association
between interval between onset of symptoms and admission
were compatible with the findings of those studies (15-17).
In contrast to other studies (1, 2, 17, 25), our findings failed
to suggest any associations between types of pre-existing
medical conditions and outcome of acute appendicitis; these
inconsistencies could be partly explained by different preva-

lence of medical conditions in samples (1), different age distri-
bution between studies (1), or different methodologies (2). In
addition, the different age spectrum and focusing of some of
these studies on pediatric population should be kept in mind
while interpreting these results (17, 19).

Although all studies in this field relied partly upon clinical as-
sessment of patients, we perceived that assessing a large num-
ber of physical examination findings and demographic infor-
mation provided the present study a touch of novelty. The
majority of variables in our model are those that could be ob-
tained through organized and brief history taking and physi-
cal examination, and did not require special skills or expensive
techniques or procedures. Application of some of these find-
ings to practice needs further expansion of this study; still, our
findings suggest that a surgeon’s clinical assessment is more
reliable in making a judgment. “Bedside evaluation” is a use-
ful, cheap, quick and readily available method for identifying
those at risk for developing complicated acute appendicitis.
The interval between onset of symptoms and admission was
a modifiable risk factor based on our findings. Raising public
awareness on this issue could be a proper next step. Also, we
propose that in patients who present with RLQ pain and have a



number of risk factors suggested by this study (e.g. higher age
with atypical symptoms like malaise, diarrhea, dysuria, epigas-
tric pain, and lack of anorexia), acute appendicitis should be
considered in even less likely clinical settings, since the risk of
misdiagnosis and subsequent complications can be higher.

Our sample size was relatively large and we used variables that
seemed to be important but were not reported in other stud-
ies; still, including so many variables in the regression model
necessitates even a larger sample size. Further studies to show
the reproducibility of our findings are warranted. Presenting
the findings of similar studies in this field in a systematic re-
view could be another useful step.

CONCLUSION

Complicated appendicitis may occur more in patients with
atypical symptoms (epigastric pain, diarrhea, malaise, lack of
anorexia, and history of chronic RLQ pain), those who are old-
er, married, without higher education or with a longer interval
from the onset of symptoms to admission. Patients with these
factors and suspicion for appendicitis should be evaluated, ad-
vised and followed-up in a vigorous way not to be overlooked.
Furthermore, “bedside evaluation”is a useful, cheap, quick and
readily available method for identifying those at risk for devel-
oping complicated acute appendicitis.
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Amag: Rekiirren laringeal sinir yaralanmalarinda Adli Tip Kurumu'nun yaklasimini, komplikasyon/malpraktis ayiri-
minda hangi parametreleri g6z oniinde bulundurdugunu degerlendirmek.

Gereg ve Yontemler: Adli Tip Kurumu Baskanligi 3. ihtisas Kurulu’'na 2008-2012 yillari arasinda tiroidektomi operas-
yonlarinda meydana gelen rekiirren laringeal sinir yaralanmalari nedeniyle degerlendirilmek tizere gelen 38 dosya
retrospektif olarak tarandi. Dosyalarda Adli Tip Kurumu’'nun kararlari, hastanin yasi, cinsiyeti, tanisi, hastane tird,
operasyon dncesi vokal kord bakisi, operasyon aninda sinirin goriilmesi, intraoperatif sinir monitérizasyonu (I0SM)
kullanma durumu, yaralanmanin operasyon aninda farkedilme durumu, operasyon aninda tamir durumu ve sinir
yaralanma tipi arastirildi.

Bulgular: Bilateral sinir yaralanmasi olan hastalarda hekimler bilirkisi kurulunca kusurlu bulunurken, tek tarafh
yaralanmalar komplikasyon olarak degerlendirildi. Hastalarin 21’i (%55,2) kadin, 17’si (%44,8) erkek olup, yas orta-
lamasi kadinlarda 35,8, erkeklerde 34,1 idi. Hastalarin hicbirinde operasyon oncesi vokal kord bakisi yapilmamisti.
Sinir operasyon aninda 21 (%55,2) hastada goriilmiis, 17 (%44,8) hastada ise goriilmemisti. i0SM hicbirinde kul-
lanilmamisti. Yaralanmanin operasyon aninda fark edilmesi dosyalarin hichirinde yoktu. Operasyon aninda sinir
onarimi yoktu. Rekiirren laringeal sinir hasari 19 (%50) hastada tek tarfli, 19 (%50) hastada ise iki tarafl idi.

Sonug: Goriintiileme yontemleri veya patoloji raporlarinda sinirin goriilmesini zorlastiracak bir durum varliginin
gosterilemedigi vakalarda iki tarafli rekiirren laringeal sinir yaralanmalari malpraktis olarak kabul edilmektedir.

Anahtar Kelimeler: Rekiirren laringeal sinir, tiroidektomi, komplikasyon, adli tip

Objective: The aim of this study was to evaluate the approach of Forensic Medicine Institution for recurrent laryn-
geal nerve injuries. In addition, parameters that were taken into consideration by Forensic Medicine Institution in
the differentiation of complication and malpractice were evaluated.

Material and Methods: The files of 38 patients, with recurrent laryngeal nerve injury following thyroidectomy, that
were referred to Istanbul Forensic Medicine Institute with request of expert opinion between 2008-2012 were ret-
rospectively investigated. Data regarding expert decisions, age, gender, diagnosis, hospital type, preoperative vocal
cord examination, intraoperative nerve monitoring (IONM), identification of nerve injury during operation, repair
of nerve during operation, and type of injury were assessed.

Results: Surgeons were found to be faulty in all files with bilateral nerve injury, however, one-sided injury files were
considered as a medical complication. Twenty-one (55.2%) patients were female, and 17 (44.8%) were male, with
a mean age of 35,8 in women, and 34,1 in men. None of these patients had undergone preoperative vocal cord
assessment. The recurrent laryngeal nerve was intraoperatively identified in 21 (55.2%) patients, while it was not
seen in 17 (44.8%) patients. IONM was not applied in any patients. There was no attempt for nerve repair during any
operation. Nineteen patients had unilateral, and 19 patients had bilateral nerve damage.

Conclusion: Bilateral recurrent laryngeal nerve injuries are considered as malpractice, when imaging or pathology
reports fail to state a cause for difficulty in nerve identification.

Keywords: Recurrent laryngeal nerve, thyroidectomy, complications, forensic medicine

GiRis

Tiroidektomi operasyonlarinda rekiirren laringeal sinir yaralanmalar %0,3-3,6 siklikla gortlmektedir
(1-3). Bazi 6nleyici yontemler tanimlanmis olmakla birlikte yaralanmayi tamamen 6nleyecek bir yon-
tem bulunamamistir. Tibbi uygulama hatasi (malpraktis); hastanin tani ve tedavisi sirasinda standart
uygulamanin yapilmamasi, bilgi ve beceri eksikligi veya tedavi verilmemesi sonucu 6ngérilebilir ve 6n-
lenebilir nitelikteki zararli sonuglarin meydana gelmesine neden olmaktir (4). Komplikasyon ise; tibbi
girisim sirasinda bilgi ve beceri eksikligine bagli olmayan, 6ngoriilmeyen, 6ngériilse bile 6nlenemeyen
durum, istenmeyen sonugtur. Ancak komplikasyon-malpraktis ayinminda gerekli dikkat ve 6zeni goster-
me, komplikasyonun niteligi, sikligi, olumsuz sonucun erken fark edilebilme, engellenebilme durumu
gibi parametreler de g6z 6niinde bulundurulmaktadir (4). Bu parametrelerdeki uygulama eksiklikleri
de komplikasyonun malpraktis olarak degerlendirilmesine neden olabilmektedir. Ulkemizde Adli Tip
Kurumu'nun tiroidektomi sirasinda gelisen tibbi uygulama hatasi ya da komplikasyonlara yaklagimi ile
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Karakaya ve ark.
Adli tip yaklasimi

ilgili bir adet calisma (5) bulunmakla birlikte, spesifik olarak re-
kiirren laringeal sinir yaralanmalarina yaklasimini inceleyen ¢a-
lisma mevcut degildir. Biz calismamizda rekiirren laringeal sinir
yaralanmali olgulara Adli Tip Kurumu 3. ihtisas Kurulu'nun yak-
lasimini, komplikasyon/malpraktis ayinminda hangi parametre-
leri g6z 6niinde bulundurdugunu degerlendirmeyi amagladik.

GEREC VE YONTEMLER

AdliTip Kurumu Baskanhgi 3. ihtisas Kurulu'na 2008-2012 yillari
arasinda tiroidektomi operasyonlarinda meydana gelen rekiir-
ren laringeal sinir yaralanmalari nedeniyle degerlendirilmek
lzere gelen 38 dosya retrospektif olarak tarandi. Dosyalarda
Adli Tip Kurumu'nun kararlar, hastanin yasi, cinsiyeti, tanisi,
hastane tiirli, operasyon dncesi vokal kord bakisi, operasyon
aninda sinirin gorilmesi, intraoperatif sinir monitdrizasyonu
(iOSM) kullanma durumu, yaralanmanin operasyon aninda
fark edilme durumu, operasyon aninda tamir durumu ve sinir
yaralanma tipi arastirildi.

Tum yetki ve sorumluluklari kurumda olmak tizere calisma icin
hasta onamlari ile birlikte istanbul Adli Tip Kurumu Baskanligi
ve kurum etik kurulundan onam alinmistir. Kurum ve sahislarin
zarar gérmemesi adina hasta ve hekim kimlik bilgileri, kurum
adlari ya da hasta ve hekimi desifre edebilecek hicbir bilgi ve-
rilmemistir. Mevcut bilgiler kurum giivencesindedir.

istatistiksel Analiz
Bu vaka serisindeki oranlar ve dagilimlar yiizde ve frekans ola-
rak gosterilmistir.

BULGULAR

Bilateral sinir yaralanmasi bulunan 19 dosyanin tamaminda
hekimler bilirkisi kurulunca kusurlu bulunurken, tek tarafl ya-
ralanma gelismis olan 19 dosyada yaralanma komplikasyon
olarak degerlendirilerek hekimlerin kusurlu olmadigi yoniinde
gorus bildirilmisti. Bilirkisi kurulu adli tip uzmani, genel cerrahi
uzmani, ortopedi ve travmatoloji uzmani, noroloji uzmani, i¢
hastaliklari uzmani, cocuk saghgi ve hastaliklari uzmani, go-
gus hastaliklari uzmani ve enfeksiyon hastaliklari uzmanindan
olusmaktaydi. Hastalarin 21'i (%55,2) kadin, 17'si (%44,8) er-
kek olup, yas ortalamasi kadinlarda 35,8, erkeklerde 34,1 idi.
Operasyon oncesi tani 19 (%50) hastada multinodiler guatr
(MNG), 4 (%10,5) hastada Graves hastalidi, 4 (%10,5) hastada
diffiz guatr, 5 (%13,1) hastada malignite stiphesi, 3 (%7,8) has-
tada nodiiler guatr, 1 (%2,6) hastada toksik MNG, 1 (%2,6) has-
tada ise tiroid kanseri idi. Postoperatif patolojik tani 7 (%18,4)
hastada diffliz guatr, 4 (%10,5) hastada diffliz lenfositik tiroidit,
2 (%5,2) hastada follikller adenom, 24 (%63,1) hastada MNG,

1 (%2,6) hastada tiroit papiller kanseri idi. Hastalarin 21'ine
(%55,2) bilateral total, 15'ine (%38,4) bilateral subtotal, 1'ine
(%2,6) lobektomi ve 1'ine (%2,6) sol subtotal+sag total tiroi-
dektomi operasyonu yapilmisti. Operasyonlarin 13'U (%34,2)
devlet hastanelerinde, 7'si (%18,4) egitim ve arastirma hasta-
nelerinde, 8'i (%21) 6zel hastanelerde, 9'u (%23,6) Universite
hastanelerinde ve 1'i (%2,6) vakif hastanesinde yapilmisti. Has-
talarin hicbirinde operasyon 6ncesi vokal kord bakisi yapilma-
misti. Sinirin operasyon aninda 21 (%55,2) hastada goéraldigu,
17 (%44,8) hastada gorilmedigi belirtilmisti. [OSM hicbirinde
kullanilmamisti. Yaralanmanin operasyon aninda fark edilme-
si dosyalarin hicbirinde yoktu. Operasyon aninda onarim da
yoktu. Rekdirren laringeal sinir hasari 19 hastada tek tarafli, 19
hastada ise iki tarafli idi. Bilateral yaralanma saptanan 19 (%50)
olgunun 13’line (%68,4) bilateral total, 5'ine (%26,3) bilateral
subtotal, 1 (%5,2) tanesine ise sag total+sol subtotal tiroidek-
tomi operasyonu yapilmisti. Tek tarafli yaralanma gelisen 19
olguda ise 8'ine (%42,1) bilateral total, 10'una (52,6) bilateral
subtotal, 1'ine(%>5,2) ise lobektomi yapilmist. Bilateral yaralan-
ma saptanan 19 hastanin 10’una (%52,6) trakeostomi agiimist.
Hasar diizeltme girisimi olarak 5'ine (%26,3) lazer kordotomi ve
4'line (%21) aritenoid fiksasyon uygulanmisti (Tablo 1).

TARTISMA

istanbul Adli Tip Kurumu 3. Ihtisas Kurulu tiroidektomi si-
rasinda gelisen rekirren laringeal sinir yaralanmalarini de-
gerlendirirken operasyon endikasyonu, tiroidektomi tipi,
cerrahi teknik ve postoperatif takiplerin tip kurallarina uy-
gunluguna bakmaktadir. Tek tarafli sinir yaralanmalarinda
operasyon endikasyonu, endikasyona uygun tiroidektomi
ve postoperatif takiplerde eksiklik yoksa cerrahi teknigi ¢cok
sorgulamadan yaralanmayi komplikasyon olarak degerlen-
dirmektedir. Ancak yaralanma iki tarafli ise operasyon en-
dikasyonu ve postoperatif takip disinda cerrahi teknigi de
dederlendirmektedir. Operasyon Oncesi goriintiileme yon-
temleri ya da operasyon 6ncesi ve sonrasi patoloji raporla-
rinda, ileri derecede biiyiime, yapisiklik, sert fibrotik yapi,
timor invazyonu gibi sinirin diseke edilerek gorilmesini
zorlastiracak durumlarin varhginin gosterildigi durumlarda,
iki tarafli yaralanma komplikasyon, aksi durumda malpraktis
olarak degerlendirilmektedir.

Schulte ve ark. (6) tiroidektomi komplikasyonu nedeniyle adli
sorusturma acilmis 222 dosyayi inceledikleri ¢alismalarinda
rekiirren laringeal sinir yaralanmasinin tiim vakalarin %50'sini
olusturdugu belirtilmektedir. iki yiiz yirmi iki vakanin %16'sinin
malpraktis olarak degerlendirildigi, malpraktis olarak deger-
lendirme sebebinin ise; ikinci bir operasyon gerekliligi, yanlis

Tablo 1. iki tarafli ve tek tarafli sinir yaralanmali olgularin karsilastiriimasi

Rekiirren Siniri
sinir hasari  Tiroidektomi goérme iosm Trakeostomi
Bilateral Total=13 10 Yok 10
Subtotal=5
Total+Subtotal=1
Tek tarafli Total=8 1 Yok 0
Subtotal=10
Lobektomi=1
Toplam 38 21 (55,2) 0 10 (%26,3)

IOSM: intraoperatif sinir monitérizasyonu

Lazer Aritenoid
kordotomi fiksasyon Komplikasyon Malpraktis
5 4 0 19
0 0 19 0
5(%13,1) 4(%10,5) 19 (%50) 19 (%50)



operasyon endikasyonu ve postoperatif takip yetersizligi oldu-
gu belirtilmistir. Calismamizda 38 vakanin hicbirinde ameliyat
endikasyonu, tiroidektomi tipi ve postoperatif takip konusunda
eksiklik yoktu. Bilateral sinir yaralanmasi gelismis 19 hastada;
ne operasyon Oncesi goriintileme ydntemlerinde, ne ameli-
yat notunda, ne de patoloji raporlarinda sinir diseksiyonunu ve
gorilmesini engelleyecek ya da zorlastiracak bir durum belir-
tilmemisti. Bu nedenle iki tarafl sinir yaralanmalarinin tamami
malpraktis olarak kabul edilmistir. Tek tarafli sinir yaralanmalari
ise operasyon endikasyonu ve postoperatif takiplerde eksiklik
olmadigindan komplikasyon olarak degerlendirilmistir.

Literatlirde rekirren laringeal sinir yaralanmalari icin pek cok
risk faktord tanimlanmigtir. Niiks nedeniyle re-operasyon, Gra-
ves hastalidy, total tiroidektomi, malignite nedeniyle operasyon,
substernal uzanimh guatr risk faktorleri olarak degerlendiril-
mektedir (7-11). Erkol ve ark. (5) Adli Tip Kurumu'nun tiroidek-
tomi komplikasyonlarina yaklasimini irdeledigi ¢calismasinda 5
bilateral rekurren sinir yaralanmali olgudan 2'sinde yaralanma-
nin malpraktis olarak degerlendirildigi belirtilmistir. Malpraktis
olarak degerlendirilme nedeni ise sinir yaralanmasi igin risk
faktorl olabilecek durum olmadigi halde iki tarafli yaralanma-
nin gerceklesmis olmasi olarak belirtilmistir. Calismamizda bu
faktorlerden Graves hastaligi, malignite ve total tiroidektomi
mevcuttu. Ancak belirtilen bu risk faktorlerinin tek bagina var-
hgindan cok bu patolojilerin sinirin diseke edilerek ortaya kon-
masini zorlastirp zorlagtirmadigi dikkate alinmistir. Bu amacla
gorintileme yontemleri ve patoloji raporlarina bakilmistir. Bu
farkhlik adli tibbin yillar icinde bakis agisininin degismesinden
kaynaklanmis olabilir.

Yaralanma sikligini azaltmak amaciyla operasyon aninda sinirin
diseke edilerek goriilmesi ve iOSM kullaniimasi gibi yéntemler
denenmistir. Sinirin diseke edilmesi yaralanmayi azaltmada te-
mel adimdir (7, 10). Calismamizda sinirin g6z ile goriilmesi 21
(%55,2) vakada bildirilmisti. Sinir yaralanmalarini azaltmanin te-
mel adimi olan bu asamanin hastalarin %44,8'inde yapilmamis
olmasi 6nemli bir eksikliktir. Sinirin gorildiigu vakalarda sinir
yaralanmasinin olmasi traksiyona bagh gerilme, ezilme, iskemi
ya da koter kullanimina bagli gelisen yaniga bagl olabilecegi
gibi sinirin yanlis degerlendirilmis olmasi ya da sinirin tim tra-
sesi boyunca diseke edilmemesine bagl olarak yaralanmanin
fark edilmemis olmasina bagh olabilir. Adli Tip Kurumu 3. ihti-
sas Kurulu bu tip davalarda goris bildirirken ameliyat notunda,
ameliyat aninda sinir diseksiyonu yapilarak sinirin gorilmdis
oldugunun belirtilmesini dikkate almamaktadir. Bunun nedeni
hekimin kendini koruma adina operasyon notunda yanlis be-
yanda bulunabilecegi diisiincesinden kaynaklanmaktadir.

intraoperatif sinir monitérizasyonunun yaralanmayi azaltigi yo-
niinde calismalar olmakla birlikte IOSM'yi sinir diseksiyonu ile
karsilastiran pek ¢cok calismada yéntemlerin birbirine Gstiinltigu
olmadigi belirtiimektedir (11-14). Dralle ve ark. (15) yaptidi calis-
mada 2007'den sonraki bazi davalarda iOSM kullanilmamasinin
malpraktis olarak kabul edildigi belirtiimektedir. Calismamizda
ise vakalarin hicbirinde I0SM kullanilma durumu Adli Tip Kuru-
mu 3. ihtisas Kurulu tarafindan komplikasyon/malpraktis ayiri-
minda kullanilmamistir. Bunun nedeni iOSM'nin iilkemizde sag-
Ik hizmeti standardi olarak kabul edilmemesidir.

Wang ve ark. (16) yaptigi calismada tiroid hastaliklarinda
%5,52 oraninda operasyon 6ncesi vokal kord paralizisinin sap-

Ulus Cerrahi Derg 2016; 32: 43-46

tandigi belirtilmistir. Bu nedenle operasyon éncesi mutlaka
vokal kord kontrolli 6nerilmektedir. Kendi ¢alismamizda
hicbir hastanin operasyon 6ncesi vokal kord bakisi yoktu.
Bu nedenle Adli Tip Kurumu 3. ihtisas Kurulu tarafindan has-
talarin timiinlin operasyon 6ncesi vokal kortlarinin normal
oldugu kabul edilerek dosyalar degerlendirilmistir. Dolayi-
styla bu vakalarin bir kisminin yanlishkla operasyona bagh
komplikasyon ya da malpraktis olarak degerlendirildigi du-
sunulebilir.

Tibbi konulardaki adli yargilamalarda son karar hakimin takdi-
rine bagl olmakla birlikte, hakimin ortalama bilgisinin bu tip
davalarda yetersiz kalmasi nedeniyle bilirkisi raporlari karar
Gzerinde 6nemli dl¢lide etkili olmaktadir. Calismamizda Adli
Tip Kurumu 3. ihtisas Kurulu raporu sonrasi hukuki siirec ve
mahkeme kararlarina ulasilamadigi icin kesin sonug verileme-
di. Ancak bu bilgiden hareketle hekimin ¢ok buyik olasilikla
ceza alacagi sonucuna varilabilir.

SONUC

Goriintiileme yontemleri ve patoloji raporlarinda sinirin go-
rilmesini zorlastiracak bir durumun varliginin gosterilemedigi
vakalarda Adli Tip Kurumu 3. ihtisas Kurulu iki tarafli rekiirren
laringeal sinir yaralanmalarini malpraktis olarak kabul etmek-
tedir. Bu tip vakalarda hekimlerin dikkatli bir sinir diseksiyonu
ile en azindan bir taraftaki sinirin hasarlanmadigindan emin ol-
duktan sonra diger loba ge¢mesi adli olarak yasayabilecekleri
sikintilar biyiik oranda 6nleyebilir.

Etik Komite Onayi: Bu calisma icin etik komite onayi istanbul Adli Tip
Kurumu'ndan alinmistir.

Hasta Onami: Yazili hasta onami bu ¢alismaya katilan hastalardan alinmistir.
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Total gastrektomide ksifoidektominin yarari: Teknik not

Benefits of xiphoidectomy in total gastrectomy: Technical note

Mehmet Mihmanli, Hakan Mustafa Koksal, Uygar Demir, Riza Giirhan Isil

OZET Amag: Mide kanseri sebebi ile total gastrektomi yapilan bazi olgularda 6zefagogastrik bileskeye hakim olmak zor
olabilmektedir. Bu da gerek diseksiyon gerekse anastomoz giivenligini tehlikeye atabilir. Calismamizda bu tip zor-
luklan bertaraf etmek amaci ile yapilan ksifoidektominin faydasini ve yararliligini ortaya koyduk.

Gereg ve Yontemler: Nisan 2002-Aralik 2013 tarihleri arasinda proksimal mide kanseri veya kardiya kanseri
nedeniyle total gastrektomi+D2 lenf bezi diseksiyonu yapilmis hastalarimizin dosyalarini retrospektif olarak ta-
radik. Orta hat insizyonuna ksifoidektomi eklenerek insizyonun sternoksifoid ekleme kadar uzandigi olgularimi-
zin sonuglarini; ksifoidektomi teknigi, ksifodektomi siiresi, operatif ve postoperatif komplikasyonlar acisindan
degerlendirdik.

Bulgular: Ksifoidektomi yapilan 30 olgu saptandi. Hastalarin 19'u erkek, 11’i kadindi. Ortalama yas 51°di (21-80).
Ksifoidektomi yapilan olgularda ksifoidektominin aldigi zaman 5 ila 13 dakika arasinda degismekte idi (ortalama
8,7 dakika). Ksifoidektomi yapilmis olgularimizda insizyonun kapatilmasi icin gereken ek siire ortalama 2 dakika
idi. Ksifoidektomi yapilan bir olguda diyafram tarafinda minimal bir arteryel kanama oldu. Elektrokoter ile kanama
sorunsuz bir sekilde durduruldu. Sadece 2 olguda yara yeri infeksiyon gelisti.

Sonug: Belirli bir alisma devresinden sonra ksifoidektomi yapmak oldukga kolaydir. Ksifoidin eksizyonu ve ksifo-
idektomiye bagl gelisen boslugun kapatilmasi ile birlikte ameliyat siiresi ortalama 7-15 dakika uzamstir. Kiigtik
kanamalar ameliyatta karsilastigimiz sorunlardi. Ameliyat sonrasi erken ve gec donemde sorun gelismedi. Biz, mide
kanseri olgularinda total gastrektomi esnasinda daha fazla yere ve ameliyat bolgesinin (6zefagogastrik bileskenin)
daha iyi ortaya konmasina ihtiyag¢ oldugu secilmis olgularda islemin faydal oldugunu ve ksifoid kemigin ¢ikartil-
masini oneriyoruz.

Anahtar Kelimeler: Ksifoidektomi, ksifoid proses, total gastrektomi, 6zefagogastrik bileske

ABSTRACT Objective: The esophago-gastric junction may be challenging during total gastrectomy due to gastric cancer. This
situation may compromise the security of both the dissection and anastomosis. The purpose of this study was to
investigate the usefulness of xiphoidectomy to overcome this issue.

Material and Methods: The files of patients who underwent total gastrectomy + D2 lymph node dissection due to
proximal gastric cancer or cardia cancer between April 2002-December 2013 were retrospectively evaluated. We as-
sessed the outcome in patients with xiphoidectomy in addition to the midline incision in terms of xiphoidectomy
technique, xiphoidectomy time, and operative and postoperative complications.

Results: Thirty cases were identified to undergo xiphoidectomy. Nineteen patients were male and 11 were female,
with a mean age of 51 (21-80) years. The time required for xiphoidectomy was 7-15 minutes (mean 8.7 minutes). The
mean additional time required for the closure of the incision in cases with xiphoidectomy was 2 minutes. There was
minimal arterial bleeding from the diaphragmatic surface in one patient, which was controlled by electrocautery.
Sisli Hamidiye Etfal Egitim ve Only two patients developed wound infection.
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Cerrahi Klinigi, Istanbul, Tiirkiye
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Conclusion: Performing xiphoidectomy is quite easy, after a certain learning phase. The operative time was 7-15
minutes longer due to excision of xiphoid and closure of the related defect. Minor hemorrhage was a problem dur-
ing surgery. There were no early or late post-operative complications. We suggest that the procedure is beneficial
in selected cases with requirement of a wider operative field or better exposure of the esophago-gastric junction
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-posta: hakanmkoksal@hotmail during total gastrectomy for gastric cancer, and recommend removal of the xiphoid bone
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seksiyonun ve anastomozlarin giivenligi icin cerrahi goriis alaninin ¢ok iyi olmasi sarttir. Obezite, kostal
acinin dar olmasi, gégus kafesinin 6n arka capinin fazla olmasi ve 6zefageal hiyatusun daha derinde ve
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Tiirk Cerrahi Dernegi ortaya konmasi icin ksifoidektomi Japonya'da rutin bir islem olarak uygulanmaktadir. Ulkemizde ise bu
Makale metnine

wiwwulusalcerrahidergisi org konuda yapilmis bir calismaya rastlanmamistir. Bu calismada orta hat insizyon sonrasi teknik gereklilik
web sayfasindan ulasilabilir sonucu ksifoidektomi yaptigimiz olgularimizi irdeledik ve gerekliligini arastirdik.
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GEREC VE YONTEMLER

Nisan 2002-Aralik 2013 tarihleri arasinda poliklinigimize
basvuran 262 adet proksimal mide kanseri veya kardiya
kanseri nedeniyle total gastrektomi yapilmis hastanin dos-
yalari retrospektif olarak tarandi. Distal yerlesimli olan fa-
kat total gastrektomi yapilan 189 hasta dederlendirmeye
alinmadi. 73 hastadan, arsiv bilgilerine ulasilabilen 30 adet
proksimal mide kanserli hastaya total gastrektomi ve D2
lenf bezi diseksiyonu yapildi. Ozefago-intestinal devamli-
lik tim olgularda Roux-Y 6zefago-jejunostomi ile saglandi.
Ozefago-jejunostomi 25 mm’lik sirkiiler stapler (EEA™ Co-
vidien, ABD) ile yapildi. Jejuno-jejunostomi ise ug-yan elle
veya yan-yana lineer stapler ile yapildi. Patoloji sonuglarin-
da 30 adet hastanin 22'sinde mide tash yuziik hiicreli adeno
kanser saptanirken 8 hastada miisin6z komponentli kanser
saptandi. Hastalardan 14’UG timoér, lenf nodu ve metastaz
(TNM) klasifikasyon sistemine gore evre 2, 8 tanesi evre 1, 8
tanesiise evre 3 hastaliga sahipti. TUm hastalarimizin hasta-
lig1 ve cerrahi teknikle ilgili aydinlatiimis ve yazili onamlari
alinmistir.

Orta hat insizyonuna ksifoidektomi eklenerek insizyonun ster-
noksifoid ekleme kadar uzandigi olgularimizin sonuglarini ksi-
foidektomi teknigi, ksifoidektomi siiresi, operatif ve postope-
ratif komplikasyonlar agisindan degerlendirdik.

Ksifoidektomi Karari

Orta hat insizyonu ile batina girildikten sonra eksplorasyon
sonras! rezeksiyona devam edilen olgularda eksplorasyon ve
hiyatal diseksiyonda zorluk olmadiginda ameliyata devam
edildi. Buna karsin ameliyatin gidisatinda, gerek diseksiyon ge-
rekse anastomozun gerceklestirilmesi sirasinda zorluk olabile-
cegi hissedildiginde/disiinlildugiinde yeterli alan yaratmak
icin ksifoidektomi eklendi.

Ksifoid Prosesin Cikariimasi Teknigi

Cilt kesisi ksifoid-sternum bileskesinin 2 cm 6tesine kadar
uzatildi (Resim 1a) ve ksifoid ¢ikinti Gizerine yapismis olan sag
ve sol rektus adalelerinin olusturdugu capraz liflere ulasildi
(Resim 1b). Bu capraz lifler orta hatta kesilerek ve her iki yana
diseke edilerek ksifoidin 6n yiizi ve lateral kenarlari serbest-
lestirildi (Resim 1c). Ksifoidin alt yiiziine yapisan diyafram
lifleri asag1 dogru koterle dekole edilerek ksifoid cikinti, ta-
mamen c¢iplaklastirdi. Tamamen c¢iplaklasan ksifoid proses,
sterno ksifoidal eklemden koterle veya kemik kesici ile kesile-
rek cikartildi (Resim 1d). Bu sirada ¢evresindeki minik arterler
koterize edilerek kanama kontrolil saglandi. Ksifoid prosesin
cikarilmasindan sonra olusan 6li boslugun ortadan kaldiril-
masi icin periton her iki yanda rektus arka kilifina veya linea

albaya iki adet sifir numara poliglaktin dikisle dikildi. Ameli-
yatin bitiminde fasya 1 numara polipropilen dikisle devamh
olarak kapatildi. Cilt ipek veya stapler ile kapatildi.

BULGULAR

Ksifoidektomi yapilan 30 olgu saptandi. Hastalarin 19'u erkek,
11'i kadindi. Ortalama yas 51di (21-80). Olgularimizin dékimii
Tablo 1'de 6zetlenmistir. Ksifoidektomi yapilan olgularda ksifo-
idektominin aldigi zaman 5 ila 13 dakika arasinda degismekte
idi (ortalama 8,7 dakika). Ksifoidektomi yapilan bir olguda di-
yafram tarafinda minimal arteryel kanama oldu. Elektrokoter
ile kanama sorunsuz bir sekilde durduruldu.

Hicbir olgumuzda 6zefagojejunostomi ve jejunojejunostomi
anastomozuna ait bir sorun gelismedi. iki olguda yara enfeksi-
yonu gelisti (2/30). Drenaj ile sadaltildi. Hastalara ti¢lincli glin
berrak diyet baslandi. Ortalama 7. giinde (5-11giin) taburcu
edildiler.

TARTISMA

Subksifoidal alan kemik, kikirdak ve abdominal fasyadan olu-
san oldukca kompleks bir alandir. Ksifoidin sekli olgudan ol-
guya oldukca degiskenlik gésterir. Ozefagokardiyak bileske ve
hepatik venlere ulagmada sikinti olan olgularda ksifoid prose-
sin ¢ikartilmasi ¢cesitli calismalara konu olmustur (2, 3). Diger
bazi sebeplerle intraabdominal sitorediktif cerrahi amacli
yapilan ameliyatlarda dahi ksifoidektominin cerrahi alan yarat-
mada yeri oldugu belirtilmistir (1, 2). Keza sternotomi yapilan
hastalarda da ksifoidin ¢ikartilmasi ile yeterli cerrahi alan olus-
turulmasinda faydali oldugu gorilmustar (1, 4).

Ksifoid kemigi ¢ikarmayip, orta hat insizyonunu ksifoidin bir
yanindan yukari dogru uzatilmasini tercih edenler olmakla
birlikte, ksifoidin ¢ikartilmasinin tek tarafli olarak insizyonun
uzatilmasindan daha fazla goris sagladigi belirtilmistir (3).
Biz ameliyatlarimizda ksifoidektomiyi tercih ettik. Bu sayede
insizyonun Ust ucu kendiliginden laterale dogru agilmakta, ay-
rica ekartasyonda kostal a¢i daha rahat genisletilebilmektedir.

Tablo 1. Olgularimizin dokimu

Ksifoidektomi (n=30)

Erkek Kadin
Cinsiyet 19 1
Yas (Ort=51) 51
Yara yeri infeksiyonu 2 =

Ort: ortalama

Resim 1. a-d. Ksifoid prosesin ¢ikarilmasi teknigi. (a) Cilt kesisinin ksifoid-sternum bileskesinin 2 cm 6tesine kadar uzatilmasi.
(b) Ksifoid ¢ikinti Gizerine yapismis olan sag ve sol rektus adalelerinin olusturdugu capraz liflere ulasiimasi. (c) Capraz liflerin
orta hatta kesilerek ve her iki yana diseke edilerek ksifoidin 6n yiizi ve lateral kenarlarinin serbestlestirilmesi. (d) Ksifoid
prosesin, sternoksifoidal eklemden koterle veya kemik kesici ile kesilerek cikartilmasi



Ameliyat esnasinda gerek diseksiyon ve gerekse anastomoz
asamasinda ciddi kolaylik sagladigini g6zlemledik. Ksifoid pro-
sesin c¢ikartilmasi tim asamalarinda elektrokoter yardimiyla
yapilabilir. islemin kendisi alistiktan sonra oldukca kolaydir.
Ameliyat siiresini sadece ortalama 8,7 dakika kadar uzatirken
ciddi komplikasyonlara sebep olmaz. insizyonun kapatilmasi
asamasinda ksifoidektomiye bagli gelisen boslugun kapatil-
masi icin ortalama 2 dakika harcanir.

Bir olgumuzda gelisen arteryel kanama ile ilgili literatiirde
benzer kayitlar vardir, mamari internanin dallarinin kanayabi-
lecegini belirtilmistir (3). Bu kanamalar kolayca Ustesinden ge-
linebilen kanamalardir. Ameliyat sonrasi ddnemde gelisen yara
infeksiyonu genel ortalamadan farkli degildi. Yine ksifoidektomi
yapilan olgularimizda ameliyat sonrasi 12. aya varan degerlen-
dirmelerde fitiklasma gelismedi. Ksifoidin ¢ikartilmasi ile olusan
kompleks acikligin dikkatli ve olusmus olan 61l boslugun uygun
sekilde kapatilmasinin gerek dustik infeksiyon sayisinin gerekse
fittklasma lzerinde etkili oldugunu distinliyoruz. Potansiyel in-
feksiyon kaynagdi olmasi ve fitik olusumunu kolaylastirabilecegi-
ni diistindiigiimiz icin bu boslugun kapatilmasini dnemsiyoruz.
Bunlar, ksifoid eksizyonunun ek bir sorun getirmemesi ve gerek-
tiginde uygulanabilirligini gdsteren bulgulardir.

SONUC

Galismamizda, ksifoidektominin uygun olgularda gerekliligini
ortaya koymakla birlikte hastaya ek morbidite yiiklemedigimiz
kanisina vardik. Biz, mide kanseri olgularinda total gastrekto-
mi esnasinda daha fazla yere ve ameliyat bélgesinin (6zefago-
gastrik bileskenin) daha iyi ortaya konmasina ihtiya¢ oldugu
secilmis olgularda ksifoid kemigin cikartiimasini dneriyoruz.

Etik Komite Onayi: Bu arastirma yazisi retrospektif bir calisma olmasi
nedeniyle etik kurul onayi alinamamistir.

Hasta Onami: Bu calismada dahil edilmis olan tiim hastalardan tedavi
protokoliinii ve olabilecek cerrahi teknikleri iceren aydinlatiimis onam

alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz.
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Amag: Meme kanserinde sentinel lenf nodu biyopsisi, mavi boya, radyoizotop yontemi veya her iki yontem kom-
bine edilerek yapilabilmektedir. indosiyanin yesili kullanilarak yapilan floresan goriintiileme ise yeni tanimlanan
bir metottur. Bu calisma floresan isikla goriintiilenen indosiyanin yesili rehberliginde yapilan sentinel lenf nodu
biyopsisinin uygulanabilirligini degerlendirmektedir.

Gereg ve Yontemler: Goriintiler icin kizil otesini gosteren IC-VIEW sistemi (Pulsion Medical Systems AG, Miinih,
Almanya) kullanildi. Sentinel lenf nodlarinin gériintiilenmesi igin 2 mL indosiyanin yesili enjeksiyonu yapildi. Enjek-
siyon sonrasi es zamanli goriintu ile subkutan lenfatikler takip edilerek sentinel lenf nodlarina ulasildi. Floresan isik
rehberliginde sentinel lenf nodlari eksize edilerek histopatolojik inceleme yapildi. Sentinel lenf nodunda metastaz
saptanan hastalara aksiller diseksiyon yapildi.

Bulgular: Calismada meme kanseri nedeniyle sentinel lenf nodu biyopsisi yapilan dort hasta yer aldi. indosiyanin
yesili ile tiim hastalarda sentinel lenf nodlar gériintiilendi. indosiyanin yesili ile eksize edilen ortanca sentinel lenf
nodu sayisi 2 (2-3) olarak bulundu. Lenf nodu metastazi saptanan iki hastaya aksiller diseksiyon yapildi. Aksiller di-
seksiyon yapilan hastalarin sentinel disindaki lenf nodlarinda metastaz goriilmedi. Ameliyat sirasinda ve sonrasinda
metoda bagli komplikasyon goriilmedi.

Sonug: Sinirh tecriibemize gore es zamanli goriintiileme avantajina sahip olan indosiyanin yesili rehberliginde yapi-
lan sentinel lenf nodu biyopsisi teknik olarak uygulanabilir goriilmektedir.

Anahtar Kelimeler: Floresan isik, indosiyanin yesili, sentinel lenf nodu biyopsisi

Objective: Sentinel lymph node biopsy can be applied by using either blue dye or radionuclide method or both
in breast cancer. Fluorescent imaging with indocyanine green is a new defined method. This study evaluates the
applicability of sentinel lymph node biopsy via fluorescent indocyanine green.

Material and Methods: IC-VIEW (Pulsion Medical Systems AG, Munich, Germany) infrared visualization system was
used for imaging. Two mL of indocyanine green was injected to visualize sentinel lymph nodes. After injection,
subcutaneous lymphatics were traced and sentinel lymph nodes were found with simultaneous imaging. Sentinel
lymph nodes were excised under fluorescent light guidance, and excised lymph nodes were examined histopatholo-
gically. Patients with sentinel lymph node metastases underwent axillary dissection.

Results: Four patients with sentinel lymph node biopsy due to breast cancer were included in the study. Sentinel
lymph nodes were visualized with indocyanine green in all patients. The median number of excised sentinel lymph
node was 2 (2-3). Two patients with lymph node metastasis underwent axillary dissection. No metastasis was detec-
ted in lymph nodes other than the sentinel nodes in patients with axillary dissection. There was no complication
during and after the operation related to the method.

Conclusion: According to our limited experience, sentinel lymph node biopsy under fluorescent indocyanine green
guidance, which has an advantage of simultaneous visualization, is technically feasible.

Keywords: Fluorescent light, indocyanine green, sentinel lymph node biopsy

GiRis

Sentinel lenf nodu (SLN) biyopsisi erken evre meme kanserinin cerrahi tedavisinde aksiller diseksiyon gerek-
sinimini belirleyen bir metottur (1-4). Sentinel lenf nodu biyopsisi ile aksiller lenf nodu diseksiyonuna (ALND)
baglh morbiditeler engellenerek yasam kalitesi artirilabilmektedir (5). Sentinel lenf nodunun saptanmasinda
gliniimiizde radyokolloid ve mavi boya metotlan kullanilmaktadir. iki teknigin de kendisine 6zgii avantajlan
ve dezavantajlan mevcuttur. Mavi boyaya gore SLN bulma orani daha iyi olan radyokolloid yontemi icin niik-
leer tip birimine ve gama proba ihtiya¢ duyulmakta, radyasyon icin bazi 6nlemler alinmasi gerekebilmektedir.
Mavi boyada ise bu sorunlar bulunmamakla birlikte ciltte renk degisikligi, sattirasyonda diisme, alerji, anafilaktik
reaksiyonlar, enjeksiyon yerinde yagd nekrozu ve kitle olabilmektedir (6-10). Sadece mavi boya ile yapilan SLN
biyopsisinde radyokolloide gére SLN bulunma oranlan daha diistiktiir (11-13). indosiyanin yesili (ICG) lipoprote-
inlere baglanip ekstravaze olmayan, kisa 6miirlij, kiziltesine yakin (NIR) dalga boyunda, floresans veren, toksik
ve iyonize olmayan bir maddedir ve yiikleme ilistirilmis cihaz (charged-couple device-CCD) ile doku izerinden
lenfatik akis takip edilebilir (14).



Resim 1. Indosiyanin yesilinin subareolar uygulanmasi ve
lenfatik dagiliminin kizil 6tesi kamera ile takip edilmesi

Resim 2. Eksize edilmis lenf nodunun kizil 6tesi kamera ile
indosiyanin yesili tutulumu agisindan incelenmesi

Resim 3. Eksize edilmis indosiyanin yesili tutan lenf nodunun
kizil 6tesi kamera goriintiisi

Bu calismanin amaci SLN icin mevcut bu iki teknige alternatif
olarak gelistirilen floresan isikla goriintiilenen ICG rehberliginde
yapilan SLN biyopsisinin uygulanabilirligini degerlendirmektir.

GEREC VE YONTEMLER

Bu calismaya istanbul Universitesi Cerrahpasa Tip Fakdiltesi
Genel Cerrahi Anabilim Dali Meme Hastaliklari Servisi'nde
25 Agustos 2010-14 Eylul 2010 tarihleri arasinda erken evre
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meme kanseri nedeniyle ameliyat edilen ve klinik olarak (mua-
yene ve radyoloji) aksillasi negatif dort hasta alindi. Hastalarin
preoperatif muayenelerinde ve goriintiilemelerinde patolojik
lenf nodu saptanmadi.

Hastalarin ikisine es zamanli olarak radyontiiklid madde, ikisine
es zamanli olarak mavi boya teknigi uygulandi.

indosiyanin yesili florosansini gériintiilemek icin kizilétesi gériinti-
leme sistemi (IC-VIEW, Pulsion Medical Systems AG, Miinih, Aiman-
ya) kullanildi. Genel anestezi sonrasi saha temizligini takiben 2 cc
indosiyanin yesili (ICG-Pulsion, Pulsion Medical Systems, Munich,
Germany) subareolar veya peritiméral bolgeye enjekte edilerek eg
zamanh goriinti ile subkutan lenfatikler takip edilerek sentinel lenf
nodlarina ulagildi (Resim 1, 2). iki olguda ICG floresansinin izlendigi
aksiller bolgede koltuk alti kil gizgisinin altindan yapilan insizyonla di-
ger ikisinde (meme koruyucu cerrahiye uygun olmamasi nedeniyle)
ise Stewart insizyonu lateralinden aksillaya girildi. indosiyanin yesili
ile goruntilenen lenf nodlarnnin yani sira mavi boya kullanilan has-
talarda boyanmis lenf nodlar; radyokolloid kullanilan hastalarda ise
radyoaktivite gosteren lenf nodlar da eksize edildi. Eksize edilen lenf
nodlan histopatolojiye génderilmeden énce kiziltesi gériintiileme
ile dogrulandi (Resim 3). Eksize edilen SLN'ler histopatolojik deger-
lendirme amagli intraoperatif incelemeye gonderildi. Intraoperatif
inceleme sonucu pozitif gelen iki olguda aksiller diseksiyon yapildi.

Bu calisma istanbul Universitesi Cerrahpasa Tip Fakiiltesi Klinik Aras-
tirmalar Etik Kurulu tarafindan onaylanmistir. Calismaya katilan has-
talardan yazil aydinlatilmis onam alinmistir.

BULGULAR

Calismaya dahil edilen dort hastada ortanca yas 67,50 (51-72)
yil, eksize edilen lenf nodu sayisi ortanca olarak ICG icin 2,5 (2-3)
mavi boya icin ise 0,5 (0-1) ve radyokolloid icin ise 1,5 (1-2) ola-
rak bulundu. Radyokolloid ile saptanan lenf nodlarindan tama-
mi ICG ile de saptanmigken mavi ile boyanan lenf nodlarindan
biri ICG ile saptanamamistir. Hasta bilgileri Tablo 1'de, sentinel
lenf nodu biyopsisi sonuclari Tablo 2'de verilmistir. Radyoniik-
lid madde ile SLN biyopsisi yapilan hastalarin ameliyat 6nce-
si cekilen lenfosintigrafilerinde sol aksillada tek odak halinde
aktivite tutulumu saptanmistir. indosiyanin yesili ile gériintii-
lenen ve ameliyat esnasinda donmus kesitle incelemede SLN
pozitif saptanan hastalara ALND yapildi. Aksiller diseksiyon ya-
pilan iki hastanin sentinel disindaki lenf nodlarinda metastaz
goriillmedi (28 ve 16 lenf nodu). intraoperatif inceleme ile sen-
tinel lenf nodunda metastaz saptanmayan tim lenf nodlarin-
dan yapilan parafin inceleme sonucunda ek metastaz bulgusu
tespit edilmemistir.

Dort yillik ortanca takip stiresinde hastalarda aksiller veya mas-
tektomi lojunda niiks saptanmadi. Hastalarin hicbirinde alerjik
reaksiyon gelismedi ve ameliyat sirasinda ve sonrasinda meto-
da bagli komplikasyon goérilmedi.

TARTISMA

Sentinel lenf nodu biyopsisi meme kanserinde ilk olarak Gi-
uliano ve ark. (15) tarafindan yapilmistir. Erken evre meme
kanserinde SLN biyopsisi aksiller lenf nodu evrelemesinde
bagimsiz prognostik bir faktor olup standart hale gelmistir
(4, 16-19). Sentinel lenf nodu biyopsisi icin glinimiizde mavi
boya, radyokolloid teknikleri kullanilmaktadir. Tek basina rad-
yokolloid kullanimi tek basina mavi boya kullanimina oranla
daha dogru sonuglar vermekte ve cerrahin uygulamasi kolay
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Aydogan ve ark.
indosiyanin yesili ile sentinel lenf nodu biyopsisi

Tablo 1. Hasta detaylari

Kitle Kitle Yapilan AD AD pozitif LN SLN disi Adjuvant
Hastano Yas yerlesimi boyutu (mm) ameliyat yapildimi?  sayisi (SLN disi)  AD LN sayisi tedavi
1 67 Sol, UDK 15 Parsiyel mastektomi Evet 0 KT, RT
2 72 Sol, OIK 20 Parsiyel mastektomi Hayir - KT, RT
3 51 Sol, UDK* 15 MRM Evet 0 28 (0) KT, HT, RT
4 68 Sag, UOK 40 Mastektomi Hayir - KT, HT

*multifokal. UDK: Ust dig kadran; UOK: iist orta kadran; OIK: orta i¢ kadran; HT: hormon tedavisi; KT: kemoterapi; RT: radyoterapi; MRM: modifiye radikal

mastektomi; AD: aksiller diseksiyon; SLN: sentinel lenf nodu

Tablo 2. Hastalara uygulanan sentinel lenf nodu biyopsisi detaylari

SIN iTiletespit ICGile tespit edilen
Hastano sayisi Ikinciteknik edilen LN sayisi LN sayisi
1 3 M 0 3
2 2 R 2 2
3 3 R 1 3
4 3 M 1 2

iki teknik tarafindan
saptanan lenf

SLN intraoperatif
inceleme sonucu

SLN patolojik

nodu sayisi (LN sayisi; teknik) inceleme yontemi
0 Pozitif (1, ICG) imprint
1 Negatif imprint
1 Pozitif (1, R+ICG¥) imprint, Frozen
0 Negatif imprint

*Pozitif saptanan lenf nodu hem radyoniiklid madde hem de indosiyanin yesili ile gdsterilmis olan lenf nodudur. AD: aksiller diseksiyon; IT: ikinci teknik; LN: lenf
nodu; ICG: indosiyanin yesili; M: mavi boya; R: radyonuiklid madde; SLN: sentinel lenf nodu

olmakta iken g6z ile goriilememekte, hasta ve saglik calisanlar
disuk oranda da olsa radyasyona maruz kalmakta ve nikleer
tip birimine gerek duyulmaktadir (20, 21). NUkleer tip biriminin
tlm hastanelerde olmayisi radyokolloid yonteminin kullanimini
kisitlamaktadir.

Mavi boya yonteminde ise radyokolloid maddenin bu deza-
vantajlar bulunmamakla birlikte gérilebilir bir ydntemdir an-
cak ylksek yogunlukta mavi boya kullaniimasi gerekir ve buna
bagh olarak gelisen ciltte renk degisikligi, alerjik reaksiyon,
enjeksiyon yerinde yag nekrozu ve kitle olusumu gorilebil-
mektedir (6, 8). Ancak ne radyokolloid madde ne de mavi boya
kullanimindaki (ciltte renk degisikligi haricinde) yan etkiler ¢ca-
lisma grubundaki hastalarda izlenmemistir.

Sentinel lenf nodu biyopsisinde yanlis negatif sonuclari azalt-
mak icin daha dogru yontemlere gereksinim duyulmaktadir.
Bu amacla son zamanlarda es zamanli olarak goériintilenebilen
ve lenfatik drenaji iyi olan ICG meme kanserinde SLN biyopsisi
icin kullaniimaya baslanmistir. Murawa ve ark. (22) calismasin-
da oldugu gibi bu calismada da ICG'nin toksik ve alerjik etkileri
olmadig gézlenmistir. indosiyanin yesilinin es zamanl gériile-
bilir olmasi ve lenfatik drenajinin iyi olmasi glinimizde rutin
kullanimda olan radyokolloid maddenin ve mavi boyanin es
zamanh kullanimina benzer hatta daha iyi sonuglar verebilir
(23). Sugie ve ark. (24) calismasina gore mavi boya kullanimin-
da SLN saptanma orani %78 iken ICG kullaniminda bu oran
%99'dur. Ayrica ayni calismada iki yontem arasinda saptanan
SLN sayisi farki ortanca degeri ICG metodunda mavi boya me-
toduna gore 1 fazladir. Benzer sekilde bu calismada ICGile sap-
tanan SLN sayisi mavi boya yontemine gore daha fazladir. Jung
ve ark. (25) calismasinda radyokolloid madde ile kombine me-
tot (radyokolloid, mavi boya ve ICG karisimi) ile kullanimi SLN
saptamasi agisindan karsilastiriimis ve kombine metotta bu ¢a-
lismadakine benzer olarak daha fazla bulunmustur (kombine
metot: 3,4+1,37, radyokolloid: 2,3+1,04, p<0,001).

Ancak ICG yonteminde gerekli olan kizil 6tesine yakin kamera
gereksinimi ve ICG'nin ciltten en fazla 21 mm derinlikten flore-
san vermesi ise en 6nemli dezavantajidir (26). Bu dezavantaj
ozellikle kilolu hastalarda problem olusturmaktadir. Kitai ve
ark. (27) bu probleme yoénelik koni sekilli saydam plastik bir
cihazin go6gus duvarina bastirildigi aksiller baski teknigini bul-
muglardir. Bu calismadaki hastalarda ise boyle bir problem ile
karsilagilmamistir. indosiyanin yesilinin diger bir dezavantaji
ise ameliyathane ortamindaki genis spektrumlu tepe lamba-
larinin ICG'nin floresans 1siginin goériintiilenmesine engel olus-
turmasidir ve bunu 6nlemek icin uyarilma 15tk kaynagr olarak
lazer gibi dislik spektrumlu 1sik kaynaklari veya interferans
filtreleri kullanilabilir (14). Bu calismada bu sorunu engellemek
icin ameliyathanedeki tepe lambalari kapatilmis ve I1CG'nin
ciltteki isimasi takip edilerek sentinel lenf nodu saptanmistir.

Vaka sayisinin az olmasi bu calisma icin bir kisithlik olustursa
dailk deneyim oldugu icin kabul edilebilir.

SONUC

Sinirli tecriibemize ve literatiire gore es zamanli goriintiileme
avantajina sahip olan ICG rehberliginde yapilan SLN biyopsisi
teknik olarak uygulanabilir goriilmektedir. Bu metot ile yapila-
cak olan genis calismalar gelecek icin umut vaat edici olabilir.

Etik Komite Onayi: Bu calisma icin etik komite onayi istanbul Univer-
sitesi Cerrahpasa Tip Fakdiltesi'nden alinmistir.
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Amag: Cekum divertikilti nadir gortilen bir hastalik olup, divertikiilit veya divertikiilit perforasyonu seklinde akut
karin klinigine yol acabilir. Bu calismada akut karina sebep olan ¢cekum divertikiiliti olgularinin analizini amagladik.

Gereg ve Yontemler: Klinigimize 2009-2012 tarihleri arasinda akut karin tablosu ile basvuran ve intraoperatif rast-
lantisal cekum divertikiiliti saptanan hastalar retrospektif olarak ¢alismaya alindi.

Bulgular: Ortalama yasi 34 yil (yas araligi: 24-43) olan toplam alti hasta ¢alismaya dahil edildi. Dort hasta erkek,
iki hasta kadin idi (erkek/kadin: 2). Hastalarin tamaminda hastaneye ana basvuru nedeni karin agrisi olup, ayrica
bes hastada bulanti ve bir hastada da kusma mevcuttu. Hastalarin beyaz kiire degerleri ortalama 11,900/mm3
(5850-17,400/mm?3) olup diger laboratuvar tetkikleri normaldi. Hastalarin direk karin grafisi ve ultrasonografisinde
anormallik saptanmadi. Ameliyatta normal apendiks vermiformis yaninda enflame ¢ekum divertikili saptandi.
Apandektomi ile birlikte cekum divertikiil eksizyonu bes hastada uygulandi. Tiumor siiphesi nedeniyle bir hastada
sag hemikolektomi yapildi. Hastalarin ameliyat sonrasi erken donem takipleri sorunsuz seyretti. Ortalama yatis
stiresi 4,5 gtin olup, yatis giinti araligi 2-6 giin idi. Histopatolojik inceleme ti¢ hastada gercek divertikiil zemininde
gelisen akut perfore divertikiilit ve diger ti¢ hastada akut divertikiilit ile uyumlu idi.

Sonug: Cekum divertikiilitinin semptom ve bulgular akut apandisite benzedigi icin ameliyat 6ncesi tani koymak
zordur. Komplike olmayan durumlarda divertikiilektomi ve insidental apandektomi tercih edilen tedavi yontemidir.

Anahtar Kelimeler: Cekum, divertikiilit, akut karin, akut apandisit

Objective: Cecal diverticulum is a rare entity, and can cause acute abdomen by the way of diverticulitis and perfora-
tion of diverticulitis. In this study, we aimed to perform an analysis of patients that have cecal diverticulitis, and
presented with acute abdomen.

Material and Methods: Patients who were admitted to emergency clinic between 2009-2012 and had acute abdo-
men due to cecal diverticulitis was included into study retrospectively.

Results: Six patients were included in the study with a mean age of 34 years (range 24-43). Four patients were male and
two were female (male/female: 2). All six patients presented with abdominal pain, additional symptoms were nausea in
five patients, and vomiting in one patient. The mean white blood cell count was 11.900/mm? (5850-17.400/mm?), while
the remaining laboratory results were normal. There were no specific findings on abdominal X-ray or ultrasonography.
The surgical exploration revealed an inflamed cecal diverticulitis and normal appendix in all patients. Five patients
underwent appendectomy and diverticulectomy. Right hemicolectomy was performed in one patient due to suspicion
of malignancy. The early postoperative period was uneventful in all patients. The mean length of hospital stay was 4.5
days with a range of 2-6 days. Histopathological examination showed acute perforated diverticulitis with underlying true
diverticulum in three patients, and true diverticulum with acute diverticulitis in the remaining three patients.

Conclusion: Pre-operative diagnosis of cecal diverticulitis is challenging due to symptoms and signs that resemble
acute appendicitis. Diverticulectomy and incidental appendectomy is the treatment of choice in uncomplicated cases.

Keywords: Cecum, diverticulitis, acute abdomen, acute appendicitis

GiRis

Bati Ulkelerinde divertikil tanili hastalar arasinda ¢ekum divertiklli goérilme insidansi %0,9-5 arasin-
dadir. Cekum divertikiili bir ameliyat esnasinda insidental ya da komplike oldugu durumda karsimiza
¢ikabilmektedir. Cekum divertikilli cogunlukla asemptomatik olup komplike oldugunda akut apandisit
benzeri semptom ve bulgularla ortaya cikabilen klinik bir durumdur (1).

Akut apandisit 6n tanisi ile yapilan apandektomi en sik gerceklestirilen acil ameliyat olup yaklasik 300
apandektomi de bir cekum divertikiliti (CD) gorilmektedir. Cekum divertikiili; divertikulit veya diverti-
kilit perforasyonu seklinde akut karin klinigine yol agabilir (2-4). Akut apandisit amaci ile yapilan apan-
dektomi esnasinda rastlantisal cekum divertikiili saptanmasi, cerrahi tedavinin boyutu agisindan bazi
belirsizliklere yol acabilmektedir. Es zamanl apandektomi yapilmasi, rezeksiyonun komplike vakalarda
sag hemikolektomiye donusturilmesi tartismali konulardir (3, 5, 6).

Bu calismada akut apandisitin intraoperatif ayirici tanisinda karsilasilan rastlantisal CD olgularinin analizi
amaclandi.

GEREC VE YONTEMLER
Klinigimize 2009-2012 tarihleri arasinda akut karin tablosu ile bagvurup, akut apandisit 6n tanisi ile ame-
liyat edilen ve intraoperatif CD saptanan hastalar retrospektif olarak ¢alismaya alindi. Olgularin demog-



rafik bulgulari, hastaneye basvuru nedenleri ve 6zge¢misi ka-
yit edildi. Olgularin ameliyat 6ncesi laboratuvar ve radyolojik
degerlendirmeleri incelendi. Ameliyat bulgulari, tercih edilen
yontemler, ameliyat sonrasi erken donem takipleri ve patolo-
jik degerlendirme sonuglar degerlendirildi. Tum olgular takip
muayenesi icin ameliyattan 6 ay sonra tekrar degerlendirildi ve
kayit altina alind1.

istatistiksel Analiz
Verilerin analizinde tanimlayici istatistikler, stirekli degiskenler
icin ortalama ve standart sapma, kategorik veriler icin ise sayi
ve ylzde kullanildi.

BULGULAR

Galisma déneminde toplam 1163 akut apandisit ameliyati ger-
ceklestirildi. Caisma grubunu CD saptanan alti (%0,5) hasta
olusturdu. Hastalarin ortalama yasi 34 idi (yas araligi: 24-43).
Dort hasta erkek, iki hasta kadin idi (erkek/kadin: 2). Hastala-
rin timiinde hastaneye ana basvuru nedeni karin agrisi olup
ayrica bes hastada bulanti ve bir hastada da kusma mevcut-
tu. Hastalarin 6zge¢misi degerlendirildiginde kronik hastalik
ve ameliyat hikayesi hicbir hastada goriilmedi. Bes hastada
beyaz kire degerlerinde yikseklik bulunuyordu, bir hasta-
da ise beyaz kiire normal degerde idi. Hastalarin beyaz kiire
degerleri ortalama 11,900+4,100/mm? olup 5850 ile 17,400/
mm? arasinda degismekteydi. Diger laboratuvar tetkikleri nor-
mal bulundu. iki kadin hastanin ameliyat éncesi yapilan kadin
dogum hastaliklari klinigi degerlendirmelerinde acil jinekolo-
jik patoloji saptanmadi. Tum hastalarin bilgileri detayli olarak
Tablo 1'de gosterilmistir.

Tanisal radyolojik tetkik olarak tim hastalarda batin ultraso-
nografisi yapildi. Sonografik bulgular dért hastada akut apan-
disit ve iki hastada perfore apandisit lehine degerlendirildi.
Tum hastalarin muayenesinde akut karin saptandi ve acil ame-
liyat karari alindi. On tani siiphesi olmamasi nedeniyle hicbir
hastaya bilgisayarli tomografi ¢ekilmedi. Dort hastada ameli-
yata Mc-Burney insizyonla baglanip, ameliyat ayni insizyonla
sonlandirildi. iki hastada diagnostik laparoskopi ile baslanip,
gobek alti median insizyonla ameliyat tamamlandi. Bes has-
tada ameliyat esnasinda apendiksin makroskopik olarak salim
oldugu, ¢cekum uizerinde divertikiler yapinin goriilmesi sonu-
cunda divertikiilektomi ve insidental apandektomi yapildi. Bir

Tablo 1. Hastalarin demografik bulgulari ve detayli bilgileri
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hastada ¢ekum (izerindeki yapinin divertikil mi yoksa timo-
ral bir kitle mi oldugu ayirimi ameliyat esnasinda yapilamadi.
Ayrica yapinin perfore olmasi nedeniyle hastaya sag hemiko-
lektomi uygulandi. Hastalarin ameliyat sonrasi erken dénem
takipleri sorunsuz seyretti. Ortalama yatis siresi 4,5 glin olup,
yatis glind araligi 2-6 giin idi. Histopatolojik inceleme ti¢ has-
tada gercek divertikiil zemininde gelisen akut perfore diverti-
kiilit, diger Uic hastada ise gercek divertikiil zemininde gelisen
akut divertikdlit ile uyumlu idi. Apendiks histopatolojileri ise;
¢ hastada lenfoid hiperplazi, iki hastada akut fokal apandisit,
bir hastada ise akut supUratif apandisit seklinde idi. Patolojik
olarak saptanan fokal apandisit olgularinda ameliyat esna-
sinda apandisit stiphesi olmadi. Ameliyat sonrasi altinci ayda
kontrol degerlendirmede hicbir hastada sorun tespit edilmedi.
Takiplerinde hastalara kolonoskopi yapilmasi gerekliligi bilgisi
verildi. Dort hasta kolonoskopi yaptirdi (Tablo 2). Sonuglar ile
hastalar takip altina alindi.

TARTISMA

Cekum divertikull 6. gebelik haftasinda ¢ekumun disari itil-
mesinden kaynaklanir. Cekal divertikiili ilk defa 1912 yilin-
da Potier tarafindan tanimlanmistir (1). Konjenital ve edinsel
olmak Uzere iki sekilde gorilebilir. Konjenital divertikil ce-
kumun tiim katlarini iceren gercek bir divertikil iken edinsel
tip divertikil kas tabakasi icermeyen yalanci bir divertikaldir
(1, 2, 5). Cekum divertikili siklikla geng yas grubunda gordl-
mekte olup Bati ve Asya toplumlari arasinda insidansi degis-
mektedir (1, 2).

Asya toplumunda divertikilozlu tiim hastalar arasinda sag ko-
lon divertikili gorilme insidansi %60-80 arasindadir. Genel-
likle asemptomatik olmakla birlikte; inflamasyon, hemoraji ve
perforasyon gibi komplikasyonlar ile karsimiza ¢ikabilir.

Tablo 2. Kolonoskopi sonuglari

Kolonoskopi bulgulan Biyopsi

Hasta2 Sigmoid kolonda divertikiil ve polip  Polipektomi: benign

Hasta4 Transvers kolonda polip Polipektomi: benign
Hasta5 Normal Yok

Hasta 6 Sigmoid kolonda 2 adet divertikiil Yok

Lokosit Patoloji- Patoloji- Yatis suiresi
Yas Cinsiyet (/mm?3) insizyon Ameliyat apendiks divertikiil (gtin)
Hastal 28  Erkek 17,400 Diagnostik laparoskopi, Divertikiilektomi ve Akut fokal Akut perfore 5
Medyan insidental apandektomi apandisit divertikalit
Hasta2 36 Erkek 10,260 Mc-Burney Divertikiilektomi ve Lenfoid Akut 2
insidental apandektomi hiperplazi divertikalit
Hasta3 24  Erkek 14,480 Mc-Burney Divertikulektomi ve Akut fokal Akut perfore 5
insidental apandektomi apandisit divertikalit
Hasta4 43 Erkek 9,730 Mc-Burney Divertikiilektomi ve Lenfoid Akut
insidental apandektomi hiperplazi divertikdlit 5
Hasta5 32  Kadin 13,680 Diagnostik laparoskopi, Sag Akut stipuratif Akut perfore 6
Medyan hemikolektomi apandisit divertikulit
Hasta6 41 Kadin 5850 Mc-Burney Divertikilektomi ve Lenfoid Akut 4
insidental apandektomi hiperplazi divertikdlit
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Kalcan ve ark.
Cekum divertikuliti

Divertikll tanisinda kolonoskopi degerli bir tani yontemidir.
Bilgisayarli tomografi raporlarinda belirtiimeyen bazi diver-
tikdllerin kolonoskopi ile tespiti miimkiin olabilmektedir. To-
mografi raporunda belirtiimeme nedeni, az sayida divertikl
bulunmasi ve iltihap bulunmamasi olarak aciklanmistir (7).

Nadir gorilen bir durum olan CD, akut karin tablosuna se-
bep olabilmektedir. Semptom ve bulgulan akut apandisite
benzedigi icin ameliyat 6ncesi tani koymak zordur. Sag iliak
fossada agri, ates, l6kositoz ile birlikte gorilmektedir. Semp-
tomlari uzun siren ve bulanti, kusma sikliginin azaldigi hasta-
larda CD'den sliphe etmek gerekir (4, 5). Hasta grubumuzda 6n
planda karin agrisi ve bulanti sikayetleri mevcuttu, sadece bir
hastada kusma goruldu.

Bilgisayarli tomografi gibi ileri goriintileme tetkiki yapilmamis
acil hastalarda ameliyat 6ncesi tanisini koymak oldukga zordur.
Divertikiiloz distnilen hastalarda 6zellikle hastaligin erken
evresinde ultrasonografi ve tomografi faydalidir. Sonografik
major bulgu ise segmental olarak kalinlasmis kolon duvarin-
dan protriide olmus oval, yuvarlak hipoekoik fokus isaretidir
(1, 6). Divertikilit tanisindan stiphelenilen hastalarda bilgisa-
yarli tomografi ¢ekilebilir. Duvar kalinhgi ve perikolonik kirlen-
meyi tomografi daha belirgin olarak gdsterebilir. Bu bulgular
ilerlemis evre hastalikta apse formasyonu ile iliskili olabilir.
Tomografi fistlil veya apse gibi komplikasyonlari gdstermede
etkilidir. Bu tetkikler ince bagirsak ve kalin bagirsak divertikiilit
perforasyonlarinda yol gosterici olabilir (8). Divertikulit diisi-
nillen hastalarda cogu cerrah kontrastli tetkikleri segmektedir.
Bu sekilde acil vakalarda perforasyon da gosterilebilir (9). Kli-
nigimizde akut apandisit 6n tanili hasta algoritmamizda batin
ultrasonografisi yapilmakta sadece stipheli tani durumlarinda
bilgisayarli tomografi tetkiki yapilmaktadir. Calismadaki tim
hastalarda akut apandisit 6n tanisi, mevcut bulgular ve ultra-
sonografi ile yeterli bulundugu icin tomografi cekimine gerek
gorilmedi.

Operasyonda tespit edilen ¢D hastalarinda divertikilektomi
ile birlikte apandektomi yapilmasi dnerilmektedir (1). Nadiren
bazi 6zellikli ve stipheli durumlarda sag hemikolektomi gere-
kebilmektedir. Divertikiilektomi ve apandektomi yapilan has-
talarda ameliyat sonrasi en az li¢ glin 2. kusak sefalosporin ve
metronidazol antibiyotik secenedi kullanilabilir (5, 6).

Ameliyat dncesinde veya tanisal laparoskopi ile tespit edilen
CD’lerde, apendiks normal ve CD perforasyonu da yoksa, “bu
hastalarda sol kolon divertikulleri gibi nonoperatif olarak
takip ve tedavi edilebilir mi?” sorusu akla gelmektedir. GU-
nlimiz cerrahisinde nonoperatif takip giderek artmaktadir
ve bu sorumuzun cevabini olumlu kilabilmektedir. Ancak
hastalarimizda da oldugu gibi ameliyat 6ncesi CD tanisinin
konmasinin ¢ok zor olmasi ve yliksek perforasyon gorilme
ihtimali sebebiyle pratik uygulama sansimizin diisiik oldugu
gorulmektedir. Yapilacak yeni ¢alismalarda komplike olma-
mis CD durumunda, komplike olmayan sigmoid divertikuilit-
leri gibi nonoperatif takibinin yapilacagini diisinmekteyiz.

Chou ve ark. (10) ¢ekal divertiklitleri enflamasyona bag-
It olarak siniflara ayirmislardir. Grade 1 inflame divertikdlit,
grade 2 inflame cekal kitle, grade 3 lokalize apse ve fistiil,

grade 4 serbest perforasyon veya diffiiz peritonit olarak ta-
nimlanmistir. Grade 1 ve 2 hastalikta divertikiilektomi yeterli
olmakla birlikte, grade 3 ve 4'te sag hemikolektomi oneril-
mektedir (10, 11).

Ameliyat 6ncesi CD tanisi vakalarin sadece %?1'inde konul-
maktadir. Vakalarin %90'inda hasta operasyona akut apandisit
tanisiyla alinmaktadir. Divertikiler hastaligi perfore ¢cekum ti-
moriinden veya akut apandisitten ayirt etmek zordur. Rapor
edilen intraoperatif dogru tani orani %65 ile %89 arasindadir
(12-14). Bizim hastalarimizin timua ameliyat 6ncesi akut apan-
disit tanisityla operasyona alindi. Bir hastamizda ameliyat esna-
sinda perfore cekum tiimori disiunildiginden sag hemiko-
lektomi yapildi. Serimizde, patolojik incelemede divertikiilit
perforasyonu saptanan olgularin ikisinde fokal ve birinde si-
puratif apandisit goriildi. Bu durumun perforasyona sekonder
olarak reaksiyonel sekilde gelistigi distuintlda.

Akut karin bulgulari olan ve ameliyat 6ncesinde CD sliphesi
olan hastalarda tanisal laparoskopi uygulamamiz yapilacak in-
sizyonun yeri hakkinda bize 6nemli yol gosterebilir. Ameliyat-
ta divertikiilektomiye apandektominin eklenmesi uygun bir
cerrahi tedavi olacaktir. Bizim de bir hastamizda oldugu gibi
timor sliphesi olmasi durumunda, divertikilektomi sonrasi
anastomoz ve onarimin teknik olarak uygun olmamasi, perfo-
rasyon riski ve cevresel enflamasyonun siddetli olmasi durum-
larinda sag hemikolektomi yapilmasi daha uygun bir cerrahi
secenek olacaktir.

SONUC

Semptom ve bulgularin akut apandisite benzerligi nedeniy-
le CD'nin ameliyat &ncesi tanisini koymak zordur. Komplike
olmayan durumlarda divertikiilektomi ve insidental apan-
dektomi tercih edilen tedavi yontemidir. Komplike olan veya
ameliyat esnasinda timor siiphesi bulunan hastalarda sag he-
mikolektomi 6nerilen bir tedavi secenegidir.

Etik Komite Onayi: Calismanin retrospektif tasarimindan dolay etik
komite onayi alinmamistir.

Hasta Onami: Calismanin retrospektif tasarimindan dolayi hasta ona-
mi alinmamigtir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - S.K,, F.B., M.H,; Tasarim - S.K,, F.B., M.H.; Denetle-
me - SKK, FB., MH,, G.B,, O.A; Veri toplanmasi ve/veya islemesi - AK,,
T.C., 1.K,; Analiz ve/veya yorum - SK, FB., M.H., G.B., O.A; Literatiir tara-
masi - AK, T.C, .K,; Yaziy1 yazan - SK, FB., M.H,, AK, T.C,, .K; Elestirel
inceleme - FB., M.H., G.B., O.A.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

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

Ethics Committee Approval: Ethics committee approval was not rece-
ived due to the retrospective nature of the study.

Informed Consent: Written informed consent was not obtained due
to the retrospective nature of the study.

Peer-review: Externally peer-reviewed.



Author Contributions: Concept - S.K., F.B.,, M.H.; Design - S.K., F.B., M.H.;
Supervision - SK., F.B, M.H., G.B,, O.A.; Data Collection and/or Proces-
sing - AK, T.C,, L.K,; Analysis and/or Interpretation - S.K,, F.B,, M.H., G.B.,
O.A,; Literature Review - AK., T.C., i.K.; Writer - SK,, F.B., M.H., AK, T.C,
i.K.; Critical Review - F.B., M.H., G.B., O.A.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has recei-
ved no financial support.

KAYNAKLAR

1.

Alimoglu O, Sahin M, Cevikbas U, Eryilmaz R. Solitary cecal diver-
ticulitis: report of a case. Eur Surg 2003; 35: 344-345. [CrossRef]
Connolly D, McGookin RR, Gidwani A, Brown MG. Inflamed soli-
tary caecal diverticulum-it is not appendicitis, what should | do?
Ann R Coll Surg Engl 2006; 88: 672-674. [CrossRef]

Griffiths EA, Date RS. Acute presentation of solitary caecal diverti-
culum. J Med Case Reports 2007; 1: 129. [CrossRef]

Kurer MA. Solitary caecal diverticulitis as an unusual cause of a
right iliac fossa mass: a case report. J Med Case Rep 2007; 1: 132.
[CrossRef]

Papapolychroniadis C, Kaimakis D, Fotiadis P, Karamanlis E, Ste-
fopoulou M, Kouskouras K, et al. Perforated diverticulum of cae-
cum. A difficult preoperative diagnosis. Tech Coloproctol 2004; 8:
116-118. [CrossRef]

Papaziogas B, Makris J, Koutelidakis |, Paraskevas G, Oikonomou
B, Papadopoulos E, et al. Surgical management of cecal diverti-

Ulus Cerrahi Derg 2016; 32: 54-57

culitis: is diverticulectomy enough? Int J Colorectal Dis 2005; 20:
24-27. [CrossRef]

Kohler L, Sauerland S, Neugebauer E. Diagnosis and treatment of
diverticular disease: results of a consensus development confe-
rence. The Scientific Committee of the European Association for
Endoscopic Surgery. Surg Endosc 1999; 13: 430-436. [CrossRef]
Unek T, Egeli T, Ozbilgin M, Sagol O, Atila K. Perforation of jejunal
diverticulitis: Report of three cases. Ulus Cerrahi Derg 2012; 28:
210-215.

Park HC, Lee BH. Suspected uncomplicated cecal diverticulitis di-
agnosed by imaging: initial antibiotics vs laparoscopic treatment.
World J Gastroenterol 2010; 16: 4854-4857. [CrossRef]

Chou YH, Chiou HJ, Tiu CM, Chen JD, Hsu CC, Lee CH, et al. Sonog-
raphy of acute right side colonic diverticulitis. Am J Surg 2001;
181:122-127. [CrossRef]

Harada RN, Whelan TJ Jr. Surgical management of cecal diverticu-
litis. Am J Surg 1993; 166: 666-669. [CrossRef]

LiJC,Ng SS, Lee JF, Yiu RY, Hon SS, Leung WW, et al. Emergency la-
paroscopic-assisted versus open right hemicolectomy for comp-
licated cecal diverticulitis: a comparative study. J Laparoendosc
Adv Surg Tech A 2009; 19: 479-483. [CrossRef]

Altun H, Mantoglu B, Okuducu M, Onur E, Baskent A, Karip AB, et
al. Therapy of solitary cecal diverticulitis in a young patient with
laparoscopic right hemicolectomy. Surg Laparosc Endosc Percu-
tan Tech 2011; 21: 176-178. [CrossRef]

Karatepe O, Gulcicek OB, Adas G, Battal M, Ozdenkaya Y, Kurtulus
|, et al. Cecal diverticulitis mimicking acute appendicitis: a report
of 4 cases. World J Emerg Surg 2008; 3: 16. [CrossRef]

57


http://dx.doi.org/10.1007/s10353-003-0046-3
http://dx.doi.org/10.1308/003588406X149336
http://dx.doi.org/10.1186/1752-1947-1-129
http://dx.doi.org/10.1186/1752-1947-1-132
http://dx.doi.org/10.1007/s10151-004-0129-6
http://dx.doi.org/10.1007/s00384-004-0630-4
http://dx.doi.org/10.1007/s004649901007
http://dx.doi.org/10.3748/wjg.v16.i38.4854
http://dx.doi.org/10.1016/S0002-9610(00)00568-7
http://dx.doi.org/10.1016/S0002-9610(05)80676-2
http://dx.doi.org/10.1089/lap.2008.0220
http://dx.doi.org/10.1097/SLE.0b013e31821e5f96
http://dx.doi.org/10.1186/1749-7922-3-16

58

Ulus Cerrahi Derg 2016; 32: 58-66

Invited Review / Davetli Derleme

DOI: 10.5152/UCD.2015.3032

Primary hyperparathyroidism
Primer hiperparatiroidizm

Tariq Madkhali, Amal Alhefdhi, Herbert Chen, Dawn Elfenbein

ABSTRACT

0z
Department of Surgery,
University of Wisconsin,

Madison, USA

Address for Correspondence

Yazisma Adresi
Dawn M. Elfenbein
e-mail: elfenbein@surgery.wisc.edu

Received / Gelis Tarihi: 29.01.2015
Accepted / Kabul Tarihi: 23.03.2015

©Copyright 2016
by Turkish Surgical Association

Available online at
www.ulusalcerrahidergisi.org
©Telif Hakki 2016

Tiirk Cerrahi Dernegi

Makale metnine

www.ulusalcerrahidergisi.org
web sayfasindan ulasilabilir

Primary hyperparathyroidism is a common endocrine disorder caused by overactivation of parathyroid glands resulting
in excessive release of parathyroid hormone. The resultant hypercalcemia leads to a myriad of symptoms. Primary hy-
perparathyroidism may increase a patient’s morbidity and even mortality if left untreated. During the last few decades,
disease presentation has shifted from the classic presentation of severe bone and kidney manifestations to most patients
now being diagnosed on routine labs. Although surgery is the only curative therapy, many advances have been made
over the past decades in the diagnosis and the surgical management of primary hyperparathyroidism. The aim of this
review is to summarize the characteristics of the disease, the work up, and the treatment options.

Keywords: Primary hyperparathyroidism, parathyroid hormone, parathyroidectomy

Primer hiperparatiroidizm paratiroid bezlerinin asiri aktivasyonu sonucu paratiroid hormonunun asiri salinmasi
ile seyreden yaygin bir endokrin bozukluktur. Olusan hiperkalsemi bircok semptoma neden olur. Tedavi edilmedi-
gi takdirde primer hiperparatiroidi hastanin morbiditesini ve hatta mortaliteyi arttirabilir. Son yillarda hastaligin
ciddi kemik ve bobrek bulgulari ile ortaya ¢ikan klasik tablosu artik ¢cogu hastanin rutin laboratuvar tetkikleri ile
teshis edilmesi yoniinde degismistir. Ameliyat tek kiiratif tedavi olmasina ragmen, ge¢mis yillarda tani ve primer
hiperparatiroidi cerrahi tedavisinde ciddi ilerlemeler kaydedilmistir. Bu derlemenin amaci, hastaligin ozelliklerini,
degerlendirme yontemlerini ve tedavi seceneklerini 6zetlemektir.

Anahtar kelimeler: Primer hiperparatiroidizm, parathormon, paratiroidektomi

INTRODUCTION

Primary hyperparathyroidism (PHPT) is an endocrine disorder characterized by autonomous production
of parathyroid hormone (PTH). Classically characterized as hypercalcemia in the presence of elevated
serum PTH concentration, it is now recognized as a spectrum ranging from inappropriately high or even
normal PTH in the setting of high-normal or even normal calcium (1). It is the third most common clinical
endocrine disorder after diabetes and thyroid disease, with a prevalence between 0.1-1.0% (2, 3) and an
incidence of approximately 28 cases per 100,000 individuals in general population (4). The incidence is
highest between 50 and 60 years of age, affecting 2% of the population aged 55 years or older, and it
occurs 2-3 times more commonly in females (3).

The vast majority of cases (90-95%) are sporadic, in which the PHPT is attributable to a solitary parathy-
roid adenoma in about 80%-85% of the cases. A double adenoma is present in up to 4% of the cases,
and four-gland hyperplasia makes up the remaining 10-15% of the cases (3). Parathyroid carcinoma is
a very rare cause of PHPT, accounting for less than 1% of the cases (2). Familial parathyroid disorders
are responsible of 5% of the PHPT cases (2), and include such entities as multiple endocrine neoplasia
type 1 (MEN 1) and type 2A (MEN 2A), hyperparathyroidism-jaw tumor syndrome, and isolated familial
hyperparathyroidism (5). The focus of this review is on non-familial, sporadic PHPT.

The underlying cause for PHPT remains largely unknown, but there are a few known risk factors. Long
term use of the drug lithium is associated with an increased risk of PHPT (2). Previous neck irradiation
either in the form of external beam radiation or radioactive iodine from previous thyroid ablation is also
arisk factor (2, 6). Parathyroid tumors can be due to defects in growth factor genes, proto-oncogenes, or
tumor suppressor genes. While sporadic tumors are usually associated with abnormalities in the PRAD1/
cyclin D1 genes, familial tumors are due to defects in the RET gene. Both sporadic and familial tumors
are associated with HPRT and MEN 1 genes abnormalities (5).

History

Parathyroid glands were the last organs to be discovered in mammals. In 1850, Sir Richard Owen identi-
fied the parathyroid glands in an Indian rhinoceros (7). Thirty years later, a Swedish medical student
called Ivar Sandstorm described and actually named the parathyroid glands in humans (7). Between



1908 and 1917, W.G. MacCallum and Carl Voegtlin published
a series of studies trying to describe the connection between
the parathyroids, calcium, and tetany (7). They also postulated
the renal effect of parathyroid secretion. The connection be-
tween parathyroid gland’s overactivity and bone diseases was
established by Schlagenhauferin 1915 (7). Ten years later, Felix
Mandl performed the first parathyroidectomy (conventional
bilateral exposure) in a patient with osteitis fibrosa cystica in
Vienna (7). The term hyperparathyroidism was first used by
Dr. Fuller Albright in 1940s to describe the phenomena of
overproduction of PTH (7). In 1963, Berson and Yalow devel-
oped an immunoassay for the measurement of parathyroid
hormone (8). In 1970s, serum calcium screening test became
common practice, which led to increasing numbers of patients
diagnosed with PHPT in early stages (8).

Symptoms and Presentation

Currently, the majority of PHPT patients do not present with
the classic symptoms of kidney stones or severe bone disease.
Individuals are more often diagnosed today through routine
biochemical laboratory testing done for other purposes. Al-
though patients often lack the classic symptoms, PHPT is asso-
ciated with many non-specific complaints such as depression,
memory loss, fatigue, sleep problems, bone or muscle pains,
gastroesophageal reflux disease, and decreased concentra-
tion. In fact, neither patients nor their providers may even
recognize these symptoms initially as attributable to the di-
agnosis of PHPT, but postoperatively, there is often significant
improvement resulting in improved quality of life (9-12).

Since calcium homeostasis is important to normal cellular
function, the manifestations of PHPT may include musculo-
skeletal, renal, gastrointestinal, cardiovascular, neuromuscular
and neuropsychiatric symptoms (2). A common mnemonic
medical students learn about hypercalcemia symptoms is
“bones, stones, groans, and psychic moans” (2). The renal
manifestations include nephrolithiasis, nephrocalcinosis and
hypercalciuria. Since the filtered load of calcium exceeds the
reabsorption capacity of the renal tubules, hypercalciuria may
occur in about 35-40% of cases (3). Nephrolithiasis can be ob-
served in up to 20% of patients with PHPT (13), but it is becom-
ing a much more infrequent finding at presentation today.

Musculoskeletal manifestations occur from hypercalcemia,
but also due to the direct effect of PTH on cortical bones. Para-
thyroid hormone acts on PTH receptors in osteoblasts, which
stimulates osteoblasts differentiation to osteoclasts with sub-
sequent cortical bone resorption (14). Therefore, the persis-
tent high PTH level can lead to osteopenia, osteoporosis, or
even to cyst formation and fibrosis. The most severe form of
bone disease in PHPT is known as osteitis fibrosa cystica (15).
Osteoporosis/osteopenia is by far the most common bone
disease associated with PHPT, while osteitis fibrosa cystica is
rarely seen in modern clinical practice (3).

In 1988, Joborn et al. (16) stated that 23% of PHPT patients
present with neuropsychiatric manifestations, and the major-
ity of them (78%) suffer from depression and anxiety. Recently,
the third international workshop held in 2008 reported that
presentation of PHPT with psychological and neurological
manifestations is common, but the true extent of neuropsy-
chiatric symptoms is still not clear, especially in mild PHPT (9).
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Many PHPT patients report nonspecific symptoms such as
fatigue, mood and sleep disorders, memory loss, irritability,
difficulty in concentrating, and loss of initiative. Often, these
improve after parathyroidectomy (12), neuropsychiatric mani-
festations have not yet been considered as one of the indica-
tions for parathyroidectomy (9).

In addition to these common symptoms and findings, recent
studies have demonstrated that PHPT can affect other organ
systems. High PTH levels have been found to have a strong
association with several cardiovascular conditions, including
valvular and myocardial calcification, arterial hypertension,
coronary artery disease, left ventricular hypertrophy, conduc-
tion disturbances, and lipid abnormalities (13). Hypercalcemia
can also effect the gastrointestinal tract and lead to anorexia,
nausea, vomiting, constipation, GERD, and rarely acute pan-
creatitis (12).

Rarely, PHPT patients may present with parathyroid (hyper-
calcemic) crisis, which may occur due to significant fluid loss
or dehydration leading to rapid rise in blood calcium. During
the crisis, patients may experience cardiac and renal function
impairment, rapid deterioration of the central nervous system,
nausea, vomiting, severe abdominal pain, stomach ulcers,
and/or constipation (17).

Diagnosis

The differential diagnosis of hypercalcemia includes: malig-
nancy, PHPT, drugs like lithium and thiazides, vitamins D & A
excess, increased oral calcium intake, prolonged immobiliza-
tion, and medical diseases like milk-alkali syndrome, hyperthy-
roidism, sarcoidosis, and multiple myeloma (18). While cancer
was considered to be the most common cause of hypercalce-
mia in the inpatient setting, PHPT is the most common cause
of hypercalcemia in both outpatient and inpatient settings
(19). Hypercalcemia due to PHPT associates with high or inap-
propriately normal PTH level, whereas other causes of hyper-
calcemia are usually associated with suppressed PTH levels,
because the normal negative feedback mechanism of calcium
on the parathyroid glands is intact.

The first step in diagnosing PHPT is collecting a thorough
history with particular attention to the symptoms described
above. Family history should also be taken to check for the
possibility of hereditary forms of PHPT, particularly MEN types
1 and 2A (20). If there is a family history of PHPT, especially in
patients younger than 50 years of age, genetic testing for MEN
should be considered (20). It is also important to take a de-
tailed drug history from the patients asking specifically about
thiazide diuretics, which can raise serum calcium indepen-
dently of PTH, and lithium, since its long term use is associated
with PHPT (20).

The biochemical hallmark of PHPT is hypercalcemia caused by
excessive secretion of PTH from one or more parathyroid glands
(1). The diagnosis of PHPT is classical when corrected calcium is
high in the presence of elevated PTH (20). However, mild PHPT
occur when either the PTH or serum calcium level is normal by
laboratory definition, but the two values, when considered to-
gether, are biochemically abnormal. High PTH in the presence
of normal calcium level is called normocalcemic PHPT, and inap-
propriate secretion of PTH is seen in patients with hypercalce-
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Table 1. Primary hyperparathyroidism: clinical presentation

Clinical presentation Calcium PTH
Classical primary hyperparathyroidism High High
Inappropriate secretion of PTH High Normal
Normocalcemic primary hyperparathyroidism  Normal  High

PTH: parathyroid hormone

mia and inappropriately normal, or unsuppressed, PTH level (1).
Hypercalcemia should cause negative feedback on the parathy-
roid glands to suppress secretion of PTH, so normal PTH in the
setting of high calcium may be an indication of PHPT (Table 1).
Different hypothesis have been reported to explain the normo-
calcemic variety to PHPT. While some surgeons think that this is
an early stage of classical PHPT due to an alteration in the regu-
lation of PTH secretion, others believe it is due to the relative
resistance to the action of PTH (21).

In patients with normal calcium, but inappropriately high PTH,
it is obligatory to rule out secondary hyperparathyroidism (21).
Secondary causes of hyperparathyroidism include renal insuffi-
ciency, intestinal malabsorption of calcium, and severe vitamin
D deficiency (22). Because one action of PTH is the conversion
of 25-OH vitamin D to its activated form, low 25-OH vitamin D
is often seen in patients with PHPT, but this represents a con-
sequence of excess PTH, not a cause of excess PTH. If a patient
has high calcium, high PTH and low 25-OH vitamin D, the pa-
tient very likely has PHPT and not vitamin D deficiency. This can
be somewhat challenging to sort out in a patient with normal
calcium levels (22), however, vitamin D replacement in patients
with vitamin D deficiency should normalize PTH while calcium
levels remain normal, while vitamin D supplementation in pa-
tients with PHPT will drive up serum calcium and not affect PTH.
Caution should be used if supplementing vitamin D in patients
with suspected PHPT, because this may convert a normocalce-
mic patient to a hypercalcemic one (22).

Other diagnoses that can present with similar laboratory find-
ings as PHPT include tertiary HPT and familial benign hypocal-
ciuric hypercalcemia (FHH). Tertiary hyperparathyroidism can
have the same high calcium and high PTH laboratory findings
as PHPT, but it is found in patients with a history of secondary
hyperparathyroidism. Secondary hyperparathyroidism con-
verts to tertiary hyperparathyroidism when the physiologic
overproduction of PTH in response to low serum calcium con-
verts over to autonomously functioning parathyroid tissue
that does not respond to the negative feedback of high cal-
cium. Classically, this is seen in patients with renal failure and
secondary hyperparathyroidism who undergo kidney trans-
plant and the parathyroid glands continue to be overactive (2).
FHH is an autosomal dominant disease caused by a mutation
that inactivates the calcium sensing receptor gene expressed
in parathyroid and kidney tissues (23). This perceived lack of
calcium by parathyroid cells then causes an increase in PTH
secretion that raises serum calcium. It is as if patients with FHH
have a higher set point for both calcium and PTH, and these
patients are usually asymptomatic young adults with mild hy-
percalcemia and a positive family history. This may not be a
known family history of FHH, per se, but may be something
more subtle like having one or more family members who

have had failed parathyroid surgery in the past. It is essential
to differentiate PHPT from FHH, since surgery is not indicated
in FHH, and a 24-hour urine collection for calcium/creatinine
clearance ratio should be ordered if there is any suspicion. Low
calcium/creatinine clearance ratio (less than 0.01) is highly
suggestive of FHH (23).

Imaging

The main aims of preoperative radiological work-up in PHPT
are to locate the hyperfunctioning gland or glands and to as-
sess the effect of the disease on end organs. Primary hyper-
parathyroidism is due to a single, enlarged, adenomatous
gland in roughly 80% of patients, and much research in the
past 20 years has been dedicated to the question of which
patients may be candidates for a targeted approach of that
single gland or a more classic identification of all four parathy-
roid glands and removal of any that are enlarged. Preopera-
tive localization studies should be ordered only if the patient
is planned for surgical intervention. Such studies can help the
surgeon to decide which surgical approach is best for which
patient (20), but it is important to note that negative preopera-
tive parathyroid images do not exclude the diagnosis. Whether
or not a patient needs an operation to cure their PHPT is based
on laboratory data and history; imaging only serves to guide
the type of operation. These preoperative localization studies
can be either invasive or non-invasive. Noninvasive methods
include neck ultrasound (US), Tc-99m sestamibi imaging, sin-
gle photon emission computed tomography (SPECT), mag-
netic resonance imaging (MRI), positron emission tomography
combined with CT scan (PET/CT), and 4-dimensional CT scan
(4-D CT) (Table 2) (24, 25).

Neck US can be used preoperatively as well as intraopera-
tively just prior to incision to locate the gland and therefore
decrease the amount of neck dissection required in the clas-
sic four-gland exploration (26). Combined neck US and sesta-
mibi increases the sensitivity and the specificity to more than
90% (27). If both neck US and sestamibi are negative, most
surgeons would proceed with an open parathyroidectomy to
identify all four glands. Further radiological evaluation at this
stage with MRI or 4D-CT scan may reveal ectopic glands (27),
but is expensive and in most cases unnecessary as these are
patients who will ultimately require a four gland exploration.
Magnetic resonance imaging and 4D-CT scan are commonly
preserved for reoperative situations where localization is more
crucial given the anatomic distortion and scarring from previ-
ous surgery (27).

Invasive methods can be employed for reoperative situations
and include selective arteriography (60% sensitivity), selective
venous sampling (80% sensitivity), and fine needle aspiration
(FNA) (24). Selective arteriography depends on the fact that
all enlarged parathyroid glands are highly vascular, thus, a
contrast can be injected into the inferior and superior thyroid
arteries or thyrocervical trunk and can stain the glands. This
technique can identify small and ectopic parathyroid glands,
but equivocal findings occur in 10-15% of cases due to intra-
thyroidal parathyroid adenoma or thyroid nodules (25). Arte-
riography is often combined with venous sampling for more
accurate results. Extensive sampling of the thyroid venous
plexus and thymic veins is needed. This technique is helpful
to differentiate between adenoma and hyperplasia because



Table 2. Localization imaging studies

- Standard preoperative
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Disadvantages

- Limited sensitivity in multiglandular
diseases
- Takes a long time for the patient

- For radioguided parathyroidectomy  (2-4 hours), inconvenient

- Excellent anatomical localization if - Cannot reliably distinguish thyroid

combined with SPECT

- Allows for visualization of

Image name and type  Sensitivity (%) Specificity (%) Advantages
Tc Sestamibi 75-90 75-98
Functional localizing test
- Minimal radiation

us 70-80 80-89
Anatomical

intraoperatively
CT/4D CT
Anatomical/ Functional 50-80 80-98

for smaller lesions

mediastinum
MRI
Anatomical 65-80 88-95

- More sensitive than ultrasound

- Avoids radiation and IV contrast

nodule from parathyroid glands

- Cheap, non-invasive, quick, portable - Operator dependent
- No radiation or IV contrast
- Can be done preoperatively and

- Poor sensitivity in detecting substernal,
retroesophageal and retrotracheal
parathyroid glands

- Cannot detect small lesions <5mm

- Radiation exposure and risks of IV
contrast

- Cannot differentiate parathyroid tissue
from other types of tissue like lymph
nodes

- Limited availability
- Limited use due to claustrophobia

Tc Sestamibi: technetium sestamibi; SPECT: single-photon emission computerized tomography; US: ultrasound; IV: intravenous; CT: computerized tomography;
4D CT: 4 dimensions computerized tomography; MRI: magnetic resonance imaging

adenomas produce unilateral hypersecretion of PTH whereas
hyperplasia exhibits elevated PTH throughout the venous
plexus bilaterally (25). The invasive methods carry a higher risk
of complications, such as embolism, stroke and renal impair-
ment (24).

A focus of tissue that is seen on imaging that is suspicious
for parathyroid tissue may be sampled by FNA, and then the
aspirate can be tested for PTH level. FNA of suspicious para-
thyroid adenomas for definitive diagnosis is not necessary in
most situations, but can be quite useful in reoperative situa-
tions or in situations where the area of suspicion is unusual
for parathyroid, such as intrathyroidal or lateral to the carotid
artery. There is a controversy regarding the cutoff point for
a positive test of PTH aspirate from FNA. Frasoldati and col-
leagues reported that a PTH washout value of more than 101
pa/mL had a 100% specificity and sensitivity for confirmation
of parathyroid tissue (28). Furthermore, Maser and colleagues
regarded a PTH washout value of >1,000 pg/mL as positive
for sampling parathyroid tissue (29). In 2013, Abdelghani and
his colleagues stated that due to the hormone dilution in the
FNA, a PTH washout value greater than the serum PTH should
be considered diagnostic in localizing the parathyroid (30). Al-
though parathyroid sampling can be done using FNA, Conrad
et al showed that 1 mm?biopsy with PTH cutoff of 1000 pg/dl
is more accurate and more sensitive than FNA (4).

Regarding end-organ assessment in PHPT, renal US, abdomi-
nal plain film, or CT scan could be done to rule out nephroli-
thiasis or nephrocalcinosis if there is any renal complaint, as
these are findings that would argue for surgical intervention
(13). Moreover, bone mineral density using dual energy X-ray
absorptiometry of the lumbar spine, femur, and distal 1/3 ra-
dius should be done in all patients with PHPT to assess the ex-

tent of skeletal bone involvement (13). Finally, if patients have
specific skeletal complaints, targeted plain film X-rays may
reveal subperiosteal resorption of the middle and distal pha-
langes, a mottled or “ salt and pepper ” skull pattern, thinning
of the distal clavicles, or bone cysts and brown tumors in the
long bones and pelvis, though these are found in severe cases
that are rarely seen today (3).

Treatment

Surgical treatment

Surgery is the only curative therapy for PHPT. Currently, sur-
gery is recommended for all symptomatic PHPT patients.
Recent consensus guidelines recommend surgery for asymp-
tomatic PHPT patients under the age of 50, with evidence of
osteoporosis or vertebral fracture, with a calcium higher than 1
mg above the upper limits of normal, a creatinine clearance of
<60 cc/min, or presence of nephrolithiasis or nephrocalcinosis
in radiological images (Table 3) (31). Inability to participate in
adequate follow up is also considered one of the criteria (31).

Furthermore, asymptomatic PHPT cases who have worsening
laboratory values or cortical bone loss on follow up should be
considered for surgery, according to the consensus response
to the International Task Force on PHPT proceeding the third
international workshop (9).

Outside of the consensus guidelines, several researches dem-
onstrated that medical follow up is time-consuming and
expensive (26), while parathyroidectomy is cost-effective
compared to observation in treating both symptomatic and
asymptomatic PHPT patients with a life expectancy of more
than 6.5 years (32). Risk of surgery is low, and continues to
improve especially in the hands of experienced, high-volume
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Table 3. A comparison of Guidelines for Parathyroidectomy in Asymptomatic PHPT patients

Clinical factor
Age
Serum calcium

Renal function

1990
<50 years
>1.6 mg/dL above normal

CrCl decreased by >30%

2002
<50 years
>1 mg/dL above normal

CrCl decreased by >30%

2008
<50 years
>1 mg/dL above normal

Estimated GFR <60 mL/
min/1.73 m?

2013
<50 years
>1 mg/dL above normal

CrCl <60 cc/min, increased
stone risk by biochemical
stone risk analysis, or presence
of nephrolithiasis or
nephrocalcinosis by x-ray,
ultrasound, or CT scan

BMD Z-score <-2 at forearm T-score <-2.5 at hip, T-score <-2.5 at any site T-score <-2.5 at lumbar spine,
lumbar spine, or distal or previous fragility total hip, femoral neck, or
radius fracture distal radius, or vertebral

fracture

Urine calcium >400 mg/24 h >400 mg/24 h Not included as a criterion ~ >400 mg/24 h

PHPT: primary hyperparathyroidism; CrCl: creatinine clearance; GFR: glomerular filtration rate; CT scan: computerized tomography scan; BMD: bone marrow densitometry

endocrine surgeons (33). Because of these considerations, and
also because we now recognize a host of symptoms that im-
prove with parathyroidectomy, many authors advocate oper-
ating on patients with milder disease before consensus guide-
line criteria are met (26, 32-34).

The two main operative approaches are bilateral neck explo-
ration and minimally invasive parathyroidectomy (MIP). The
classic bilateral neck exploration was the standard surgical
treatment for PHPT up until about the last 15 years. In this ap-
proach, the surgeon identifies and inspects all 4 glands with
subsequent removal of enlarged and presumed to be hyper-
functioning gland(s). The success rate for this approach is over
95% (2).

Over 80% of PHPT is due to a single adenoma, and imaging
techniques are ever improving at being able to identify a
single enlarged gland. Additionally, the introductions of in-
traoperative PTH (ioPTH) monitoring in 1988 and radioguided
operative techniques in 1997 (35, 36) have contributed to the
trend that focused, or MIP, has replaced the conventional bilat-
eral exploration in many cases.

Minimally invasive parathyroidectomy approach focuses on
a targeted, unilateral neck exploration with removal of the
hyperfunctioning adenoma (26). This approach relies on pre-
operative and intraoperative localization techniques (11). Cur-
rently, there are several perioperative adjuncts that can facili-
tate the MIP approach and increase its success rate (Table 4)
(26, 29, 30, 37-39). The most important adjunct is the ioPTH
monitoring, which is an important tool used in MIP to predict
operative success. Different criteria have been proposed for
determination of operative cure using ioPTH, and each has
different sensitivity for predicting cure and detecting multi-
glandular disease. The most common criteria for ioPTH assay
are: Halle, Miami, Rome, Vienna, and Wisconsin criteria (Table
5) (37). In 2009, Barczynski et al. (37) evaluated these differ-
ent criteria except Wisconsin criterion in predicting cure and
multiglandular disease and concluded that Miami criterion
followed by Vienna criterion were the best in predicting cure,
while Rome criterion followed by Halle criterion are the most
useful ones in detecting multiglandular disease.

Minimally invasive parathyroidectomy was compared to bilat-
eral exploration in several prospective, well-designed studies
that showed MIP has similar cure and postoperative compli-
cation rates when performed by experienced surgeons. Fur-
thermore, it has shorter operative time, less postoperative
pain, and greater cosmetic satisfaction (40). However, MIP is
associated with a slightly higher recurrence rate (40). Conver-
sion from MIP to bilateral exploration usually takes place when
ioPTH criteria are not met, localization is incorrect, or there is
a concern for multiglandular disease intraoperatively (41). The
experience of the operating surgeon is considered to be the
most important single factor to predict cure rate.

Complications

After parathyroidectomy, there are some complications that
can occur regardless of the type of surgery. These complica-
tions include hematoma formation leading to airway obstruc-
tion, hypoparathyroidism/hypocalcemia, recurrent laryngeal
nerve injury, and failure to cure hyperparathyroidism (11).
Recurrent laryngeal nerve injury, which can be transient (<6
months) or permanent (>6 months), unilateral or bilateral, is
rare (less than 1%) especially in expert hands (26), but can lead
to voice changes, aspiration, or even airway obstruction in cas-
es of bilateral injury. Hypocalcemia is seen more frequently, es-
pecially transient hypocalcemia, which can occur in up to 30%
of patients after surgery (42). Normally, this can be managed
with oral calcium supplementation with or without activated
vitamin D. Patients with severe hypercalcemia and very high
preoperative PTH levels are at higher risk for transient hypo-
parathyroidism, as post-parathyridectomy transient hypocal-
cemia can be due to suppression of the remaining parathyroid
glands, devascularization, hungry bone syndrome (which is
an immediate uptake of calcium by the bone after successful
parathyroidectomy that results in severe hypocalcemia), or to
a lesser extent due to hypomagnesemia (42). Permanent hy-
pocalcemia is due to removal or devascularization of all func-
tioning parathyroid tissue and is thankfully rare (1-2%).

Benefits of Parathyroidectomy

Parathyroidectomy is the only definitive therapy for PHPT. It
may correct the biochemical abnormality, improve the qual-
ity of life, improve BMD, and decrease the risk of fractures (26).



Table 4. Perioperative adjuncts

Adjuncts Description

Intraoperative PTH (ioPTH) - Peripheral blood sample is drawn

prior to skin incision (baseline).

Positive test

>50% drop from baseline at
10 min post-resection (36)
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Comment

- Useful when preoperative localization
imaging are discordant 36)

- Other samples are drawn 5, 10, 15 (please see table 5) - Useful in re-operative parathyroidectomy
min after resection of the - Positive test indicates surgical cure (26)
hyperfunctioning gland (26)
RGP - Patients receive an intravenous dose  >20% of background - It can be used to optimize the incision
of *™Tc-sestamibi 1-4 h prior to count (37) location and to direct the actual
surgery (26) dissection (26)

-In O.R,, a gamma probe is placed
over the thyroid isthmus to
measure the background level of
radioactivity then over the suspected

parathyroid gland (26)
BlJVS - Direct (intraoperative) or indirect 5-10% difference between
(preoperatively) sampling is obtained right and left lJ veins
from both right and left internal samples (26, 38)
jugular veins (38)
FS/FNA - A biopsy or an aspirate is taken PTH in the aspirate >1000

from the suspected gland

pg/mL (29) or > serum PTH
level (30)

- Can distinguish between thyroid nodules
and parathyroid tissue (26)

- Can localize ectopic parathyroid glands
37)

- Particularly useful for localization of
hypersecreting glands in multiglandular
disease cases where ioPTH levels did not
fall by 50% after removal of one abnormal
gland (26)

- Useful to differentiate parathyroid tissue
from others (lymph node, thyroid)
particularly in re-operative cases (29, 30)

RGP: radioguided parathyroidectomy; Tc-sestamibi: technetium sestamibi scan; lJ vein: internal jugular vein; FS: frozen section; FNA: fine needle aspiration; PTH:

parathyroid hormone

Improvement in BMD postparathyroidectomy in both symp-
tomatic and asymptomatic patients has been reported by
both observational studies and clinical trials (13). Previous
studies suggested that parathyroidectomy reduces the risk of
fracture in PHPT patients (26). In addition, parathyroidectomy
can reduce the risk of nephrolithiasis. Silverberg et al. (43) re-
ported that the recurrence rate of renal stones is 75% in pa-
tients treated conservatively, while it is 0% in patients treated
surgically. Furthermore, neuropsychiatric manifestations such
as cognition, mood, and anxiety may improve after parathy-
roidectomy (26). Some studies demonstrated that parathy-
roidectomy has cardiovascular benefits such as improvement
of the left ventricular diastolic function, the blood pressure,
and left ventricular mass index, while other studies failed to
confirm these findings (26). The majority of the current data is
from observational studies that have several limitations, such
as selection bias (10, 26). Well designed long-term randomized
studies are needed to define the actual benefits of parathy-
roidectomy for each manifestation (44).

Follow up

Cure is defined as normocalcemia 6 months after resection
(26). Thus, patients should be evaluated in the clinic for serum
calcium 1-2 weeks postoperatively and then 6 months after re-
section. If normal, the patient should be followed by checking
the calcium level annually (26). Since we are now operating
on milder forms of PHPT, including those patients with nor-
mocalcemic hyperparathyroidism, one may question wheth-
er normal serum calcium levels after surgery is an adequate
measure of cure. Normocalcemia with high PTH level can be
detected in up to 40% of patients post-parathyroidectomy
and may not indicate operative failure (45). The significance of
elevated PTH postoperatively is not yet fully understood. High
postoperative PTH level can be due to vitamin D deficiency,
hungry bone syndrome, inadequate calcium intake, vitamin D

end-organ resistance, renal insufficiency with impaired vita-
min D production, or the use of loop diuretics such as furose-
mide that increase calcium excretion (45). Interestingly, Ning
et al. (46) demonstrated that recurrent disease is significantly
more common in patients with postoperative high PTH and it
was always associated with a serum calcium level 29.7 mg/dL.
Moreover, Ning et al. (46) and Oltmann et al. (45) recommend-
ed early postoperative PTH level measurement to detect such
patients in the early stages. If PTH is high on the first check, the
surgeon should replete vitamin D and check PTH level again in
a month to six weeks.

Persistent and Recurrent PHPT

Approximately 2-5% of PHPT patients who undergo parathy-
roidectomy will need further surgical intervention for either
persistent or recurrent disease (26, 47). Persistent PHPT is de-
fined as hypercalcemia within 6 months of parathyroidectomy
and it occurs in about 3.9% (48). It is likely due to failure to
identify and remove all hyperfunctioning glands. Recurrent
PHPT can occur in 2-3% of cases (40) and it is defined as hy-
percalcemia that occurs six months after parathyroidectomy,
provided that the patient has been eucalcemic during the first
six months after resection. It is thought to be due to regrowth
of abnormal parathyroid tissue (26).

Once the diagnosis is established, all the preoperative im-
ages, final pathology report, and operative report should be
reviewed carefully (26). The first line of investigation is to use
noninvasive preoperative localization studies, like neck US,
sestamibi scan, MRl or 4-D CT scan. If noninvasive studies failed
to localize the diseased gland(s), invasive techniques such as
venous sampling for PTH levels may be used (48). Intraopera-
tive adjuncts like US, ioPTH monitoring, and radioguided para-
thyroidectomy are recommended in reoperative parathyroid-
ectomy. The cure rate for reoperative parathyroidectomy for

63



Madkhali et al.
Primary hyperparathyroidism

Table 5. Intra-operative parathyroid hormone criteria

Baseline 5 min 10 min

sample post-excision  post- excision
Wisconsin  Pre-incision * * *
Halle Pre-operative *
Vienna Pre-incision *
Miami Pre-incision and *

pre-excision
Rome Pre-incision and * *

pre-excision

15 min
post-excision

20 min

post-excision Definition of surgical cure

2 - >50% drop from the baseline at 5, 10, or
15 min post-excision
- If 5 minute PTH > baseline PTH, 5 min
PTH level becomes "new baseline" and
another sample is drawn at 20 min

- Intraoperative PTH <35 pg/mL at 15 min
post-excision

- >50% drop at 10 min post-excision

- >50% drop at 10 min post-excision from
the higher baseline

* - >50% drop at 10 min post-excision from
the higher baseline and/or
- Intraoperative PTH in the reference range
at 20 min post-excision and/or
- Intraoperative PTH level at 15 or 20 min
post-excision is <7.5 pg/mL lower than
the value at 10 min post-excision

*Intraoperative parathyroid hormone sample(s), **drawn only if 5 minutes level is higher than the baseline, loPTH: intraoperative parathyroid hormone; PTH:

parathyroid hormone

PHPT ranges from 76% to 94% (48). However, the complication
rate of reoperative parathyroidectomy is higher, in which up
to 13% of patients may develop permanent hypoparathyroid-
ism, and up to 4% may suffer from recurrent laryngeal nerve
injury (49).

Medical Treatment

The medical treatment is an alternative therapy for those pa-
tients who cannot undergo surgical intervention. The aims of
medical management are either to balance calcium homeo-
stasis by using calcimimetic drugs such as cinacalcet, or to im-
prove the bone mineral density by using antiresorptive drugs
(11), which include estrogen, selective estrogen receptor
modulators, and bisphosphonate (13, 26). Medical manage-
ment of PHPT is indicated in the following conditions: patients
who are unfit for or refuse surgery, pregnant women in the
first or the third trimester, patients who are waiting for surgery,
and patients with failed surgical treatment (50).

Medical treatment has been shown to stabilize the disease
over a period of ten years, however, over a period of 15 years,
laboratory values and/or cortical bone loss may worsen in up
to 37% of cases (26). Because there is no way to predict which
patient will progress, medically managed patients should be
monitored with calcium level and renal function annually, and
DEXA scan every 1-2 years (31). They are advised to avoid fac-
tors aggravating hypercalcemia such as drugs (thiazide diuret-
ics and lithium), immobilization, dehydration, and high dietary
calcium (51).

CONCLUSION

Primary hyperparathyroidism is the most common cause of
hypercalcemia in the outpatient population. Currently, it is of-
ten diagnosed in the Western world at an asymptomatic stage.
Classical symptoms are due to the affect of hypercalcemia or
high PTH level on body systems specifically bone, kidney, and
central nervous system. Other nonspecific symptoms include

weakness, malaise, fatigue, and mood disturbances. The diag-
nosis of PHPT is confirmed in the presence of hypercalcemia
and an inappropriately normal or elevated PTH level in the ab-
sence of conditions that mimic PHPT. Indications for surgery
have recently been revised based on international consensus,
and surgery is advised in the presence of significant hyper-
calcemia, impaired renal function, and osteoporosis and in
individuals younger than 50 years. The classical complications
of PHPT are skeletal fragility, nephrolithiasis, and nephrocalci-
nosis. Surgery is always appropriate in an individual with con-
firmed PHPT after excluding conditions that can mimic PHPT
and in the absence of contraindications. Individuals with as-
ymptomatic PHPT with contraindications for surgery may be
followed and considered for medical management.
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Missed retrosternal ectopic thyroid tissue in a patient
operated for multinodular goiter

Multinodiiler guatr operasyonu yapilan hastada, unutulmus retrosternal ektopik tiroid dokusu
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Ectopic thyroid tissue has been found from the tongue to the diaphragm. The most common ectopic thyroid tissue has
been found in the tongue, submandibular region, cervical lymph nodes, larynx, trachea, oesophagus, mediastinum,
diaphragm and heart respectively. “Forgotten goiter” is an extremely rare disease which is defined as a mediastinal
thyroid mass found after total thyroidectomy. In this case report, we discussed a 49 year-old female patient whose
retrosternal ectopic thyroid tissue was detected by thyroid scintigraphy taken in postoperative period after total thy-
roidectomy performed with diagnosis of multinodular goiter. Papillary carcinoma was determined by the histopatho-
logical examination. Ectopic thyroid tissue was removed by performing sternotomy. We did not observe any postopera-
tive surgical complications. 100 mCi dose of radioactive iodine was administered to the patient. Retrosternal ectopic
thyroid tissue detected after total thyroidectomy is a rarely encountered condition. Therefore, retrosternal ectopic
thyroid tissue existence should be definitely kept in mind in patients with no increase in thyroid stimulating hormone
level after total thyroidectomy.

Keywords: Total thyroidectomy, retrosternal, ectopic, thyroid, goiter

Ektopik tiroid dokusu, dilden diyaframa kadar bulunabilir. En yaygin olarak sirasiyla dil, submandibular bolge, servikal
lenf nodlari, larinks, trakea, 6zofagus, mediasten, diyafram ve kalpte bulunur. “Unutulmus guatr” total tiroidektomi
sonrasi bulunan mediastinal tiroid dokusu olarak tanimlanan oldukga nadir goriilen bir durumdur.Bu olgu sunumunda
multinodiiler guatr tanisi ile total tiroidektomi uyguladiktan sonra postoperatif donemde cekilen tiroid sintigrafisinde
retrosternal ektopik tiroid dokusu tespit edilen 49 yasinda kadin hasta tartisildi. Histopatolojik incelemesinde papiller
karsinom tespit edildi. Ektopik tiroid dokusu sternotomi uygulanarak cikarildi. Postoperatif herhangi bir komplikasyon
izlenmedi.Hastaya 100 mCi radyoakstif iyot tedavisi uygulandi. Total tiroidektomi sonrasi retrosternal ektopik doku tespit
edilmesi oldukca nadir goriilen durumdur. Bu nedenle total tiroidektomi sonrasi tiroid stimiilan hormon diizeyi yiiksel-
meyen hastalarda retrosternal ektopik tiroid dokusu varligi mutlaka akilda bulundurulmahdir.

Anahtar Kelimeler: Total tiroidektomi, retrosternal, ektopik, tiroid, guatr

INTRODUCTION

Ectopic thyroid tissue is a common abnormality due to the abnormal embryological development and
migration of thyroid tissue. Ectopic thyroid tissue is commonly seen in the midline of the neck throughout
the descending pathway of the thyroid gland (1). Ectopic thyroid tissue can be found from the tongue to
the diaphragm. Ectopic thyroid tissue is usually seen in the tongue, submandibular region, cervical lymph
nodes, larynx, trachea, oesophagus, mediastinum, diaphragm and heart respectively (2, 3). Although the
most common type of ectopic thyroid tissue is lingual, the most common non-cervical location is the
thoracic cavity (1). “Forgotten goiter” is an extremely rare situation which is described as a mediastinal
thyroid mass found after total thyroidectomy (4).

In this article, a case report of a patient with retrosternal ectopic thyroid tissue detected after total thy-
roidectomy, is presented.

CASE PRESENTATION

We obtained consent from the patient for publication of this case report. In this case report, we dis-
cussed a 49 year-old female patient whose retrosternal ectopic thyroid tissue was detected by thyroid
scintigraphy taken in postoperative period after total thyroidectomy performed with diagnosis of mul-
tinodular goiter. Approximately 3-4 years of swelling and pinching sensation was present on the neck
in the anamnesis of the patient who was followed due to multinodular goiter. Palpable nodules were
present in both thyroid lobes in physical examination of the patient. Palpable lymph nodes were not
present in the neck in physical examination. The right lobe of the thyroid gland was 6 x 2 x 2 cm, the
left lobe was 7 x 2.5 x 2 cm and the thickness of isthmus was 1 cm in the neck ultrasonography (USG)
of the patient. There were no pathological lymph nodes. Multiple nodules, the largest being over 4 cm
on the right (hypoechoic, irregular edged with peripheral halo), were detected in both thyroid lobes in
the neck USG of the patient. It was decided to perform total thyroidectomy to the patient. Preoperative
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blood examinations, chest X-ray and thyroid function tests of
the patient were normal. Total thyroidectomy was performed
to the patient under general anesthesia. Nineteen milimeters
diameter thyroid papillary carcinoma was detected in histo-
pathological examination (capsule invasion and lenfovascular
invasion were negative, without extrathyroidal spread).

Post-operative thyroid stimulating hormone (TSH) levels of
the patient did not increase over 5.932 IU/mL. Retrosternal
localized thyroid tissue was detected in postoperative thyroid
scintigraphy. Cervical residual thyroid tissue was not observed
in the control USG of the patient. A mass compatible with
retrosternal, anterior mediastinal 3 x 3 cm sized ectopic thy-
roid tissue was detected in computed tomography (CT-scan)
examination. Image of CT-scan is shown in Figure 1.

Median sternotomy (partial) was performed to the patient.
Thyroid tissue on thymus with approximately 3 x4 cm size was
totally excised. Peroperative image of ectopic thyroid tissue is
shown in Figure 2.

No complication related to sternotomy was observed in post-
operative period. Nodular hyperplasia and chronic thyroiditis
that showed oncocytic change were detected in the histo-
pathological examination of the excised ectopic thyroid tissue
(size of ectopic thyroid tissue; 3.5 x 2.5 x 2.5 cm).

Residual thyroid tissue was not observed after surgical treat-
ment in thyroid scintigraphy. 100 mCi dose of radioactive io-
dine (RAI) was administered in postoperative period. Thyroid
scintigraphy of the patient taken following the surgical treat-
ment is shown in Figure 3.

In the follow up of the patient, no problems were observed
after RAIl treatment.

DISCUSSION

Substernal goiter is the extension of thyroid gland in the me-
diastinum. If the thyroid tissue extends towards mediastinum
it is defined as secondary and If there is ectopic thyroid gland
in the mediastinum it is defined as primary. Primary subster-
nal goiter constitutes 1% of all substernal goiters. Primary and
secondary substernal goiters are fed respectively by medias-
tinal vessels and the vessels in the neck (5). Therefore, for the
patients to be operated for substernal goiter, the differentia-
tion of primary and secondary is clinically important. Ectopic
thyroid tissue: anatomical, clinical, and surgical implications of
a rare entity. In the literature there are very few cases related
to mediastinal thyroid tissue detected after thyroidectomy, ex-
cept the ones reported by Sahbaz et al. (6), Calo et al. (4) and
Casadei et al. (7). Therefore, no incidence was reported in the
literature regarding mediastinal thyroid tissue detected after
thyroidectomy. However, retrosternal goiter incidence rates
range between 0.2% and 45% of all goiters, depending on
the definition used. About 20-40% of retrosternal goiters are
symptomatic (6). Respiratory symptoms and rarely dysphagia
or vena cava superior syndrome may be seen in some cases
(2). No symptoms associated with retrosternal ectopic thyroid
tissue were present in the patient in this case report. Retroster-
nal ectopic thyroid tissue was determined when there was no
increase in TSH level after total thyroidectomy and retrosternal
activity retention was monitored in thyroid scintigraphy.

Figure 1.Image of CT-scan
CT: computed tomography

Figure 2. Thyroid tissue on thymus with approximately
3 x4 cm size

Chest X-ray, CT-scan and magnetic resonance imaging (MRI)
examination are beneficial in preoperative evaluation of pa-
tients thought to have retrosternal thyroid tissue (2). Tracheal
compression and deviation findings were not detected in pre-
operative chest X-ray of the patient in this case report. A mass
compatible with 3 x 3 cm size thyroid tissue in anterior medias-
tinal region was detected in CT-scan of the patient.

According to American Thyroid Association (ATA) Guideline;
‘For patients with thyroid cancer >1 cm, the initial surgical pro-
cedure should be a near-total or total thyroidectomy unless
there are contraindications to this surgery. Thyroid lobectomy
alone may be sufficient treatment for small (<1 cm), low-risk,
unifocal, intrathyroidal papillary carcinomas in the absence
of prior head and neck irradiation or radiologically or clini-
cally involved cervical nodal metastases. Recommendation
26. Recommendation rating: A! (8). In mediastinal thyroid tu-
mors, surgery is usually performed in the presence of mass
effect (2). We also preferred surgical treatment in our patient



Figure 3. Residual thyroid tissue was not observed after

RAl treatment in thyroid scintigraphy
RAI: radioactive iodine

because we determined retrosternal ectopic thyroid tissue in
the postoperative scintigraphy which is performed due to the
histopathological diagnosis of papillary carcinoma after total
thyroidectomy. Surgical management of retrosternal goiter is
dependent on the experience of the surgeon (9). Batori et al.
(9) reported that cervical approach is the only surgical method
used in retrosternal goiter. However, thoracotomy or sternot-
omy is usually needed for surgical excision of mediastinal thy-
roid tissue (2). Surgical treatment for forgotten goiter, when
performed in specialized centers, is associated with low mor-
bidity (6). In this patient, ectopic thyroid tissue was excised
through median sternotomy. Complication rates for median
sternotomy range from 0.5% to 5%. This complications are
presternal cellulitis and abscess, sternal osteomyelitis and de-
hiscence, or retrosternal mediastinitis, hematoma and abscess
(10). No complication related to sternotomy was observed in
postoperative period in this patient.

Primary thyroid carcinomas occuring from ectopic thyroid tis-
sue are rare and have been reported to arise from thyroglossal
cysts with thyroid tissue, lingual thyroid, lateral aberrant thyroid
tissue, mediastinal and struma ovarii. Most tumors in the ecto-
pic locations have been papillary carcinomas, mixed follicular
and papillary carcinomas or Hurthle cell tumors (2). Papillary
carcinoma was detected in cervical thyroid tissue in the patient
presented in this case report. No malignancy was observed in
histopathological examination of the ectopic thyroid tissue. Dif-
ferential diagnosis of substernal goiter should be considered
for thymomas, lymphomas, pleuropericardial cysts, neurogenic
tumors, dermoid cysts, and metastatic lymph node deposits of
well-differentiated thyroid carcinoma (1, 11).

CONCLUSION

Retrosternal ectopic thyroid tissue detected after total thyroid-
ectomy is a rarely encountered condition. Therefore, retroster-
nal ectopic thyroid tissue existence should be definitely kept
in mind in patients with no increase in TSH level after total
thyroidectomy.
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Sarcoidosis mimicking metastatic breast cancer in a patient
with early-stage breast cancer
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Metin Altinkaya', Naime Altinkaya?, Burhan Hazar®

ABSTRACT

OZET

'(linic of General Surgery, Cukurova
Dr. Askim Tiifekgi State Hospital,
Adana, Turkey

“Clinic of Radiology, Bagkent
University Adana Research and
Education Hospital, Adana, Turkey

3Clinic of Oncology, Private Adana
Hospital, Adana, Turkey

Address for Correspondence
Yazisma Adresi

Metin Altinkaya

e-mail:
altinkayametin@hotmail.com
Received / Gelis Tarihi: 24.11.2014
Accepted / Kabul Tarihi: 25.01.2015
Available Online Date /

Cevrimici Yayin Tarihi: 06.07.2015

©Copyright 2016

by Turkish Surgical Association
Available online at
www.ulusalcerrahidergisi.org
©Telif Hakki 2016

Tiirk Cerrahi Dernegi

Makale metnine
www.ulusalcerrahidergisi.org
web sayfasindan ulasilabilir.

Sarcoidosis is a systemic granulomatous disorder of unknown origin that affects the lungs and mediastinal lymph
nodes in most patients. The coexistence of sarcoidosis and breast cancer has been reported. An unfortunate con-
sequence of the presence of both entities in the same patient is the risk of misdiagnosis. We report the case of a
70-year-old female with TINO cancer of the right breast that was initially diagnosed as stage IV because of medias-
tinal positron-emission tomography -positive lymphadenopathy. Biopsy of a mediastinal lymph node allowed us to
diagnose sarcoidosis and correctly stage her disease as stage | breast cancer.

Keywords: Breast cancer, sarcoidosis, positron-emission tomography/computed tomography, metastasis

Sarkoidoz hastalarin cogunda akcigerleri ve mediastinal lenf nodlarini etkileyen sistemik graniilomatoz bir hastalik-
tir. Sarkoidoz ve meme kanseri birlikteligi bildirilmistir. Bu iki durumun birlikteligi yanhs tani riski olusturmaktadir.
Biz baslangicta PET-pozitif mediastinal lenfadenopati nedeniyle evre IV tanisi koydugumuz TINO sag meme kanserli
70 yasinda kadin olguyu sunduk. Mediastinal lenf nodu biyopsisi ile sarkoidoz tanisi konuldu ve hastahigin evre |
meme kanseri oldugu anlasildi.

Anahtar Kelimeler: Meme kanseri, sarkoidoz, pozitron-emisyon tomografi/bilgisayarli tomografi, metastaz

INTRODUCTION

Sarcoidosis is a disease involving abnormal collections of granulomas that can form as nodules in mul-
tiple organs, mostly located in the lungs and mediastinal lymph nodes. Common symptoms include
cough, dyspnea, fatigue, weight loss, and skin lesions such as erythema nodosum; clinically, patients
could be asymptomatic (1-3). The incidence of sarcoidosis in cancer patients is reported to be higher
than that in the general population (4). The relationship between sarcoidosis and carcinogenesis is un-
clear, and immune dysfunction may facilitate both disorders (5).

We report a case of a patient with early-stage breast cancer with no previous diagnosis of sarcoidosis,
in whom metastatic disease was suspected based on positron-emission tomography (PET)/computed
tomography (CT) findings that were proven upon biopsy to be consistent with sarcoidosis.

CASE PRESENTATION

A 70-year-old female arrived at our clinic for a routine visit without any complaints or significant health
problems. She was admitted to our clinic for an annual routine mammographic and ultrasonography
evaluation. At physical examination, there were no palpable mass and axillary lymph nodes. She had
no family history of breast cancer, no personal history of cancer, no previous breast biopsies or surger-
ies, and no use of hormone replacement. Mammography revealed that further evaluation was needed
(BIRADS 0). Right breast ultrasound findings revealed a hypoechoic, heterogeneous area and/or a mass
with an irregular margin at the 6 o'clock position, 2 cm from the nipple areola. Ultrasound-guided core
biopsy was performed to examine the hypoechoic, heterogeneous mass. Core biopsy showed invasive
ductal carcinoma that was estrogen receptor positive, progesterone receptor negative, and human
epidermal growth factor receptor 2 (HER2) negative. Thus, she underwent initial staging using PET/CT,
which showed a hypermetabolic lesion at the lower part of the right breast. Multiple mediastinal hyper-
metabolic lymphadenopathies indicated metastasis (Figure 1). There were no abnormal axillary nodes.
Thus, we requested for a nodal biopsy to be conducted for a definitive diagnosis. She had no complaints
of cough, dyspnea, fever, or hemoptysis. Pulmonary function tests were normal. There was no abnormal
finding on the chest radiograph (Figure 2). She underwent mediastinoscopy and biopsy of the right
paratracheal nodes. Histological examination of the paratracheal nodes showed noncaseating granu-
lomas consistent with sarcoidosis (Figure 3). Staining and culturing for bacteria, fungus, and acid-fast
bacilli were negative.

The treatment options were explained to the patient. Although breast-conserving surgery and sentinel
lymph node biopsy were offered to the patient, she refused this treatment option. Modified radical
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Figure 1. Positron-emission tomography/computed tomography showing intense uptake mediastinal lymphadenopathies

and right breast mass

mastectomy was performed instead of the technique offered
above. The surgery was completed without any complication.
The specimen size was 1.4 cm, and the pathological result was
invasive ductal carcinoma that was estrogen receptor positive,
progesterone receptor negative, and HER2 negative. Axillary
dissection was performed; 14 lymph nodes were dissected and
all of them were negative. The patient was discharged on the
third postoperative day. No additional application was suggest-
ed except 1 mg of anastrozole daily for 5 years. The patient was
informed and written consent was obtained.

DISCUSSION
Sarcoidosis and breast carcinoma are two distinct diseases
that affect females. Pulmonary sarcoidosis in breast cancer

patients is a rare phenomenon. It can present either at the
same time or in a sequence similar to the clinical and im-
aging features of sarcoidosis and metastasis of breast car-
cinoma, leading to misdiagnosis and incorrect treatment
(1, 6). Sarcoidosis and breast cancer occur most commonly in
middle-aged females.

Although there has been much speculation regarding the re-
lationship between cancer and sarcoidosis, it remains unclear.
Patients with sarcoidosis have been reported to be at an in-
creased risk for malignancies, particularly those of the lung,
bone, small intestine, and liver. The estimated relative risk for
breast cancer has been reported to be slightly higher in sar-
coidosis than that in other chronic diseases (7).



Figure 2. There was no abnormal finding on the
posteroanterior chest X-ray

Figure 3. Mediastinoscopy and biopsy of the paratracheal

lymphadenopathies showed noncaseating granulomas
consistent with sarcoidosis (H&E x100 magnification)

PET/CT has been shown to be superior to conventional imag-
ing techniques in the detection of distant metastases in pa-
tients with stage Il-lll breast cancer (8). However, false-positive
18F-fluorodeoxyglucose (FDG) uptake or false-negative PET/
CT scans are frequently encountered. Many nonmalignant
conditions with active granulomatous processes, such as tu-
berculosis, fungal infections, and sarcoidosis, have been re-
ported to accumulate FDG and cause false-positive PET scans
for malignancy (9). During the preoperative period with early
stage breast cancer, standard use of PET/CT for initial staging
is not recommended because of the suboptimal axillary sen-
sitivity. The added radiation dose and high costs further limit
its use as a standard initial staging procedure. Although sensi-
tivity is suboptimal, specificity is consistently high for axillary
lymph nodes and it has an excellent positive predictive value,
confirming that an immediate axillary dissection instead of
sentinel lymph node biopsy is reasonable in case of high FDG
uptake at axillary nodes. However, sentinel lymph node biopsy

Ulus Cerrahi Derg 2016; 32: 71-74

remains mandatory in axilla with no or slightly increased FDG
uptake (8). We sometimes perform PET/CT in our daily practice
for initial staging.

Differentiating sarcoidosis from malignant neoplasms is some-
times difficult, particularly when intense FDG uptake is de-
tected in the lymph nodes of patients with known malignancy
(4). Regarding breast cancer, axillary lymph nodes are known
to be the primary site of spread, with axillary lymph node dis-
section previously being a standard part of treatment along
with mastectomy. Breast cancer can metastasize to intratho-
racic lymph nodes, but isolated mediastinal involvement is
extremely rare (2, 10). Therefore, tissue biopsy is essential for
differentiating metastasis from other diseases. In patients with
known malignancy and mediastinal lymphadenopathy sug-
gestive of sarcoidosis, mediastinoscopy is more definitive than
bronchoscopy (10).

CONCLUSION

We have presented the case of a patient with early-stage
breast cancer and no previous diagnosis of sarcoidosis, who,
after FDG-PET/CT for initial staging of her breast cancer, was
found to have mediastinal lymph node involvement. A biopsy
of a mediastinal lymph node allowed us to diagnose sarcoid-
osis and correctly stage her disease as stage I.

It is important to consider that, in patients with breast can-
cer who are found to have positive FDG-PET findings in the
mediastinal lymph nodes, these nodes may not be metastatic
lymph nodes but may be granulomatous nodules. To prevent
misdiagnosis and overtreatment, a tissue diagnosis is strongly
recommended.
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Primer tiroid lenfomasi nadir goriilen tiroid malignitelerindendir. Tedavileri diger tiroid malignitelerinden belir-
gin farklihk gosterir. Siklikla Hashimoto tiroiditi ile birlikte bulunur ve histolojik olarak ayirt etmek gii¢ olabilir.
Hastalar tipik olarak tiroitte hizli biiyiiyen kitle sikayeti ile basvurur. Primer - sekonder lenfoma ayrimi tani, tedavi
ve prognozdaki degiskenler nedeni ile onemlidir. Tedavide cerrahi, kemoterapi, radyoterapi veya kombinasyonlari
kullanilabilir. Bu ¢calismada farkli tedavi secenekleri uygulanmis i olgu sunulmustur.

Anahtar Kelimeler: Tiroid, primer, lenfoma, tiroidektomi

Primary thyroid lymphoma is an uncommon thyroid malignancy. The treatment modalities significantly differ from
other thyroid malignancies. Frequently it is accompanied by Hashimoto thyroiditis, and it may be difficult to dif-
ferentiate the two entities histologically. Patients typically present with suddenly growing mass in the thyroid gland.
Discrimination between primary and secondary lymphoma is important due to variations in diagnostic tools, treat-
ment modalities and prognosis. Surgery, chemotherapy, radiotherapy or combinations of these modalities may be
applied in treatment. In this report, three cases with primary thyroid lymphoma in which three different treatment
modalities have been applied are presented.

Keywords: Thyroid, primary, lymphoma, thyroidectomy

GIRIS

Primer tiroid lenfomasi (PTL) tiroid malignitelerinin %0,5-5'ini olusturur ve ekstranodal lenfomalarin
yaklasik %2'sinde gériilmektedir. insidansi milyonda ikidir (1). Kadinlarda erkeklere gére 2-8 kat fazla
gorulur. Olgular genelde alti-yedinci dekatta tiroid bezinde hizla biiylyen kitle yakinmasi ile bagvururlar.
Hastaliga siklikla kronik Hashimoto tiroiditi eslik eder. Hashimoto tiroiditinin lenfoma riskini arttirdigi
bilinmektedir (2). Cogu B hiicre kaynakli non-Hodgkin lenfoma seklindedir. Primer-sekonder lenfoma
ayrimi tedavi ve prognozdaki farkliliklar nedeni ile 5nemlidir.

Tedavi ve prognoz, histoloji ve evreye gére degismektedir. Tedavi secenekleri cerrahi, radyoterapi, ke-
moterapi ve kombinasyonlarini icermektedir. Bu ¢alismada (i¢ primer tiroid lenfomali olgu sunulmustur.

OLGU SUNUMLARI

Olgu 1

Bes yildir noduler guatr nedeni ile izlenen 71 yasinda kadin hasta bir aydir gelisen ses kisikligi ve nefes
darhigi nedeni ile bagvurdu. Ozgecmisinde hipertansiyon ve kronik bronsit olan hasta, son (¢ ayda 5
kg zayifladigini ifade ediyordu. Tiroid fonksiyon testleri normal sinirlarda idi. Tiroid ultrasonografisinde
(USG) sag lobu, istmusu ve sol lobun yarisini dolduran, icinde milimetrik boyutlu kalsifikasyonlar iceren,
duzensiz sinirli, 52 mm boyutunda, hipoekojen noddil saptandi. Patolojik lenf nodu ile uyumlu goriinim
yoktu. Nodiil sintigrafide hipoaktif karakterde idi. Nodiilden yapilan ince igne aspirasyon biyopsisi (IAB)
lenfositik tiroidit zemininde kolloidal noddil olarak raporlandi. Bilgisayarli toraks tomografisinde retros-
ternal guatr ve interstisyel akciger hastaligi saptandi.

Hastaya nodiiler guatr dntanisi ile total tiroidektomi yapildi. Sag lob boyutlari 7 x 6 x 8 cm, sol lob
boyutlari 10 x 8 x 9 cm idi. Ameliyat sirasinda tiroid sag lobdan yapilan frozen sonucu anaplastik kar-
sinom veya lenfoma stiphesi olan malign timoral infiltrasyon geldi. Hastanin ameliyat sonrasi histo-
patolojik tanisi yliksek dereceli B hiicreli neoplastik infiltrasyon olarak raporlandi. Morfolojik bulgular
Burkitt lenfomayi distindiirse de immiinofenotipik 6zellikler (CD 10 negatifligi ve fokal/zayif Bcl-2
ekspresyonu) bu taniyi desteklemiyordu. Bulgular 2010 WHO siniflamasinda yer alan Burkitt lenfoma
ve diffiiz blyulk B hiicreli lenfoma (DBBHL) arasinda kalan siniflandirilamayan B hiicreli lenfoma ile
uyumlu olarak degerlendirildi.

Ameliyat sonrasi evreleme icin yapilan pozitron emisyon tomografisinde (PET) orofarenks sol posterior
kesiminden baslayarak sol orta-alt servikal, supraklavikiler, Gist mediastinal ve prevaskiiler alanlar dol-
duran malignite derecesinde hipermetabolik (SUVmaks: 50) birbiri ile birlesen kitle lezyonlari géruldd.
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Dindar ve ark.
Primer tiroid lenfomasi

Ayrica mediastende ve trunkus ¢oliakus etrafinda malignite
derecesinde hipermetabolik lenf nodlari gorilda. Kemik iligi
biyopsisi normoselliilerdi.

Hastaya primer tiroid DBBH non-Hodgkin lenfoma, Evre 3EB
tanisi ile 8 kir rituximab-siklofosmamid-vincristin-prednizolon
(R-CVP) uygulandi. Tedavi sonrasi ¢ekilen PET'de patolojik bulgu-
ya rastlanmayan hasta tedaviye yanitli kabul edildi. Olgu ameli-
yat sonrasi 18. ayda niiks veya metastaz olmadan izlenmektedir.

Olgu 2

Hipotiroidi nedeni ile 8 yildir tiroid hormon replasmani almakta
olan, 39 yasinda kadin hasta son birkag aydir boyunda hizla biyu-
yen sislik nedeni ile klinigimize basvurdu. Fizik muayenesinde ti-
roid sag lobda 2 cm noddil saptandi. Periferik lenf bezi muayenesi
normaldi. Son iki yildir tiroid hormon replasman tedavisini birak-
misti. Kan tiroid stimulan hormon diizeyi 29 plU/mL (normal de-
ger araligi 0,5-5 plU/mL), anti-tiroid peroksidaz ve anti-tiroid anti-
kor diizeyleri >1000 IU/mL (sirasi ile normal deger araligi: 0-5,61
IU/mL ve 0-4,11 1U/mL) idi. Ultrasonografide tiroid boyutlar sag
lob kalinligi 33 mm, sol lob kalinligi 26 mm idi ve tiroidit ile uyum-
lu heterojenite, tiroid parankimi ile izoekojen, santral vaskdilaritesi
bulunmayan alanlar izlendi, patolojik lenf bezi saptanmadi. Sag
lobdan yapilan iiAB lenfositik tiroidit ile birlikte papiller karsino-
manin Hurthle hiicreli varyanti olarak degerlendirildi.

Hastaya total tiroidektomi yapildi. Ameliyat sirasinda tiroid
sert, cevreye yapisik ve fibrotik gériinimdeydi. Tiroid sag lob
boyutlari 9 x 4 x 3 cm, sol lob boyutlari 5 x 3 x 3 cm idi. Santral
bdlgede goriilen lenf nodiliinden yapilan frozen calismasi be-
nign olarak degerlendirildi. Ameliyat sonrasi histopatolojik de-
gerlendirmesinde yaygin plazmasitik diferansiasyon gosteren
ekstranodal (MALT tipinde) marjinal zon lenfoma ile uyumlu
morfolojik ve immiinofenotipik bulgular bulundu (CD5 nega-
tif, bcl-6 negatif, bcl-2 pozitif). Lenfoid neoplazinin zemininde
Hashimoto tiroiditi ile uyumlu bulgular vardi. Hastanin hikaye-
sinde ates, kilo kaybl, gece terlemesi yoktu. Evreleme icin yapi-
lan tomografide sadece boyun bdlgesinde tiim zonlarda mili-
metrik lenf nodlari tespit edildi. Lokalize ekstranodal lenfoma
evre 1E olarak degerlendirilen hastaya boyun ve tist mediaste-
ne lokalize radyoterapi uygulandi (3600 cGy). Ameliyat sonrasi
15. ayda kontrollerinde niiks veya metastaz saptanmadi.

Olgu 3

Nodiiler guatr nedeniile 15 yildir izlenen 53 yasinda kadin has-
ta, bir aydir boyunda agri, sislik ve bogulma hissi ile bagvurdu.
Ates, kilo kaybi ve gece terlemesi yoktu. Fizik muayenede yakla-
sik 2 cm boyutlarinda sert tiroid nodiilii vardi. Ultrasonografide
her iki tiroid lobunda ve istmusta en blyugl 2,5 cm ¢apinda
hiperekoik nodiiller vardi. ince igne aspirasyon biyopsisinde
malignite stiphesi, hematoproliferatif hastalik, lenfoid neoplazi
acisindan siipheli bulgular goriildi. Hastaya total tiroidektomi
yapildi. Sag lob boyutlari 7 x 4 x 3 cm ve sol lob boyutlar 7 x3 x 3
c¢m idi. Ameliyat sonrasi histopatolojik degerlendirmede diisiik
dereceli B hiicreli lenfoid neoplazi (ekstranodal MALT tipinde
marjinal zon lenfoma) ile uyumlu morfolojik ve immiinofenoti-
pik bulgular gérildi. Lenfositik tiroidit bulgusu yoktu. Evreleme
icin yapilan tomografide patolojik bulguya rastlanmadi. Ek te-
davi verilmedi. Ameliyat sonrasi 9. aydaki kontrollerinde niiks ve
metastaz saptanmadi.

TARTISMA
Tiroidin primer lenfomalari nadir gériilmelerine karsin tedavi-
lerinin diger tiroid kanserlerinden farkl olmasi ve histopatolo-

jik alt gruplarda farkli tedavi secenekleri bulunmasi nedeni ile
onemlidir. Tipik olarak 6-7. dekat hastaligidir. Hastalarin ¢cogu
kadindir. Hastalarimizda oldugu gibi genellikle son zaman-
larda blyuyen, agrisiz kitle ile basvururlar. Lenfomanin klasik
B tip semptomlari olan ates, terleme ve kilo kaybi olgularin
%20'sinden azinda bulunur (3).

Primer tiroid lenfomasi cogunlukla bilinen tek risk faktori
olan Hashimoto tiroiditi ile birlikte bulunur ve ameliyat 6n-
cesi yapilan sitopatolojik tetkiklerde birbiri ile karisabilir. Pri-
mer tiroid lenfomasinda Hashimoto tiroiditi %80 gorildigu
halde, Hashimoto tiroiditli olgularin sadece %0,6'sinda PTL
gelismektedir (4). Bizim iki olgumuzda iiAB ile ameliyat &n-
cesi donemde lenfositik tiroidit saptanmisti. Tiroidit saptan-
mayan olguda ise iiAB ile lenfoproliferatif hastaliktan stiphe-
lenilmisti. ince igne aspirasyon biyopsisinde lenfositik tiroidit
saptanan olgulardan birinde kanser stiphesi yoktu. Diger
olgu ise tiroidit ile birlikte papiller karsinomun Hurthle hiic-
reli varyanti olarak degerlendirilmisti. DBBHL buyik atipik
hiicrelerin varligi nedeni ile liAB ile daha kolay taninmaktay-
sa da bizim olgumuz lenfositik tiroidit olarak degerlendirildi.
Son yillarda akim sitometrisi, imminohistokimyasal ¢alisma-
lar ile 1IAB daha sensitif ve spesifik hale gelmistir (5). Yeterli
sonu¢ alinamadiginda; ani blylyen tiroid kitlelerinde anap-
lastik kanser stiphesi yoksa PTL tanisi ve cerrahiden kaginma
icin kalin igne biyopsisi yapilabilmektedir.

Primer tiroid lenfomasi olgularinda tedavi plani agisindan ev-
relemenin yapilmasi gerekmektedir. Evreleme Ann Arbor sinif-
landirmasina gore yapilmaktadir (Tablo 1) (6). Pozitron emisyon
tomografisi ile dlistik spesifite, yliksek maliyet kullanimini sinir-
lasa da rejyonel-uzak hastalik tanisi ile evrelemede ve 6zellikle
tedaviye cevabin monitorizasyonu igin en kullanigh yéntemdir.
ilk olgumuz agresif seyirli oldugundan ameliyat sonrasi evre-
leme icin PET kullanildi. Olgu, diyafragmanin her iki tarafinda
malignite derecesinde hipermetabolik yaygin lenf nodlari olma-
st nedeni ile evre 3E olarak degerlendirildi. Kemoterapi sonrasi
yapilan kontrol PET'de tutuluma rastlanmadi. Dider hastalarda
evreleme icin bilgisayarl tomografi kullanildi. ikinci olguda bo-
yunda milimetrik lenf nodlari mevcuttu. Diger olguda tutulum
tespit edilmedi. Yiiksek gradli olan hastalarda ve sistemik hasta-
lik stiphesinde kemik iligi biyopsisi gerekir. DBBHLII hastamiza
yapilan kemik iligi biyopsisinde tutulum saptanmadi.

Birinci olgumuza DBBHL ve yaygin lenf nodu tutulumu nedeni
ile cerrahi sonrasi kemoterapi, ikinci olgumuza ameliyat sonra-
sitomografide boynun tiim zonlarinda tespit edilen milimetrik
lenf nodlari nedeni ile cerrahi sonrasi genisletilmis radyoterapi
ve U¢lincl olgumuza lenf nodu tutulumu olmadigindan sade-
ce cerrahi uygulandi. Bu olgularda siklofosfamid, doksorubisin
vincristin, prednizolon (CHOP) standart kemoterapi proto-
koltidiir. Tedaviye rituximab eklenmesi DBBHLde hastaliksiz
sagkalimi ve tim yasam beklentisini arttirmaktadir (7). Ancak

Tablo 1. Ann-Arbor siniflamasi

Evre 1E Tiroide lokalize hastalik
Evre 2E Tiroid ve rejyonel lenf nodlar tutulumu
Evre 3E Diyafragmanin her iki tarafinda lenf nodu tutulumu
Evre 4E Dissemine hastalik
A: Sistemik semptom yok

B: Son 6 ay icinde bazal viicut agirhginin %10'undan daha
fazlasinin kaybi yineleyen ve aciklanamayan 38 derecenin
Uzerindeki ates, yineleyen gece terlemeleri



hastamizda ejeksiyon fraksiyonu diisiik oldugundan antrasik-
lin bulunmayan protokol uygulanmasina karar verilerek siklo-
fosfamid, vinkristin ve prednizolon tedavisi uygulandi.

Primer tiroid lenfomasinin prognozunu hastaligin alt tipi belir-
ler. Bes yillik yasam beklentisi DBBHL icin %75, MALT lenfoma
icin %96'dir. Evreye gore 5 yillik yasam beklentisi evre 1E'de
%86, evre 2E'de %81 ve evre 3E-4E'de %64'tlr (8). Nukslerin
cogu ilk 4 yil icinde gelisir. Kotli prognostik faktorler; yas, evre,
timor tipi ve boyutu, lenf bezi tutulumu, tedavi secimi, medi-
astinal tutulum, ve B semptomlarinin olmasi olarak bulunmus-
tur (9). Olgularimizda takip sureleri icinde niiks veya metastaz
saptanmamistir.

SONUC

Primer tiroid lenfomalari ameliyat 6ncesi donemde tanisinda
gliclik yasanabilen nadir goriilen bir durumdur. Tani sonrasi
evreleme yapilarak uygun tedavi planlanmalidir.

Hasta Onami: Yazili hasta onami bu olguya katilan hastalardan alin-
mistir.
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lleal tubuler duplikasyon; eriskinde nadir ileus nedeni

lleal tubular duplication; a rare cause of bowel obstruction in adults
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Gastrointestinal sistem duplikasyonlari (GSD) nadir konjenital anomalilerdir. GSD'nin ytizde sekseni iki yasin altin-
daki ¢ocuklarda teshis edilir. Bu lezyonlar agizdan antise kadar her yerde gortilebilir fakat ileum en sik etkilenen
boltimdiir.GSD uzun ve tubuler olabilir fakat genellikle kistik kitlelerdir. GSD'nin eriskinlerdeki klinik tablosu ce-
sitlidir ve bu olgular sik goriilmediginden nadiren stiphelenilir.Bu olgu sunumunda biz 20 yasindaki hastada ileal
duplikasyonu tanittik. Bircok radyolojik inceleme ve tibbi tahlillere ragmen tani cerrahi yontemle gerceklesti.

Anahtar Kelimeler: ileal duplikasyon, ileus, ince barsak tikanikhg

Gastrointestinal tract duplications (GSD) are rare congenital abnormalities. Eighty percent of GSDs are diagnosed in
children less than two years of age. These lesions can be seen anywhere from the oral cavity to the anus, but ileum
is the most commonly affected site. GSD can be long and tubular, but are usually in the form of cystic masses. The
clinical manifestation of GSD in adults is variable, and they are rarely considered as part of differential diagnosis.
In this case report, we presented a 20-year-old patient with ileal duplication. Despite medical tests and radiological
examinations, the diagnosis could be made during the operation.

Key Words: lleal duplication, ileus, intestinal obstruction

GiRis

Gastrointestinal sistem (GIS) duplikasyonlari nadir olarak saptanan, nedeni tam olarak bilinmeyen kon-
jenital anomalilerdir. Sindirim sisteminde agizdan anuse kadar herhangi bir kissmda goriilmekle birlikte
en sik ince barsaklarda tespit edilirler (1). Duplikasyonlar kistik ve tubuler tip olmak tizere iki sekilde go-
rultrler. Olgularin yaklasik %80'i iki yasindan 6nce klinik bulgu verirler (2). En sik rastlanan semptomlari;
tekrarlayici karin agrilari, bulanti, kusma ve karinda ele gelen kitledir (3). GiS duplikasyonlarinin operas-
yon &ncesi tanisi zordur, radyolojik incelemeler kesin tani icin yeterli olmayabilir. GiS duplikasyonlarinda
obstriiksiyon, kanama, perforasyon, volvulus, intusepsiyon ve eriskinlerde malignite gorilebilir (4). Bu
olgu sunumunda GIS duplikasyonlarinin klinik ve histopatolojik dzellikleri ile tedavi yéntemlerinin lite-
ratiir esliginde degerlendirilmesi amaglanmistir.

OLGU SUNUMU

Yirmi yasinda, bekar kadin hasta; karin agrisi, bulanti, kusma, kilo kaybi sikayetleri ile acil poliklinigimize
basvurdu. Oz ve soygecmisinde dzellik yoktu. Sikayetleri iki haftadir mevcuttu. Yaklasik bir yildir ataklar
halinde devam etmekteydi, acil polikliniklere bircok kez basvuruda bulunmus ancak sonu¢ alamamisti.
Bu siire icerisinde kilo kaybi da olmustu. Agrisi gobek alti ve sol alt kadranda olmaktaydi. Bir yil dnce
siyah renkte parca parca diskilamasi ve ishali olmustu.

Hastanin yapilan batin muayenesinde hafif distansiyon ve sol alt kadranda hassasiyet disinda 6zellik
yoktu. Laboratuvar tahlillerinde; 16kosit 9580/mm?, hematokrit %34, platelet 450000, CRP 1 mg/L, bi-
yokimya sonuclari normaldi. Ayakta direkt batin grafisinde birka¢ adet ince barsak gaz goélgesi vardi.
Ultrasonografide (USG) 6zellik yoktu. Hastanin bir yil icinde ¢ektirdigi doért adet batin tomografisi, bir
adet kontrastli manyetik rezonans (MR) enteroklizis ve li¢ adet batin USG goriintlileme tetkiki vards;
bu tetkiklerde Meckel divertikuliti, inflamatuvar barsak hastalig, ince barsak anslari arasinda kapanmis
fistll olabilecedi; barsak duvarlarinda kalinlasma tespit edildigi ifade ediliyordu.

Bu bulgularla ameliyata alindi. Kismi gobek tsti ve gébek alti median insizyonla batina girildi. Yapilan
eksplorasyonda; terminal ileumdan yaklasik 60-70 cm proksimalde yaklasik 35-45 cm'lik ince barsak an-
sinda mezoda kalinlasma ve bir yerde ince barsak serozasinda hafif graniilasyon dokusu tespit edildi
(Resim 1). Yaklasik 40 cm'lik ince barsak ansi rezeke edilerek anastomoz uygulandi, apandektomi yapildi.
Ameliyat sonrasi komplikasyon gelismedi. Piyes diseksiyonunda duplikasyon ortaya konuldu. Distalinde
ileumla baglantisi bulunan ve proksimale dogru kor ucla sonlanan yaklasik 22 cm'lik intramezenterik
yerlesimli ince barsak ansi saptandi (Resim 2).



Resim 1. intermezenterik yerlesimli duplikasyon

Resim 2. Kismi diseksiyon sonrasi gériniim

Geriye doniik olarak tomografileri incelendiginde tipik tubuler
ileal duplikasyon gorintileri tespit edildi (Resim 3, 4).

Patoloji raporu gastrik tip epitel ile 6rtiili doku kesitleri ve bar-
sak cevresi yagli doku icinde heterotopik pankreas dokusu ice-
ren tubuler yapida ince barsak duplikasyonu olarak bildirildi,
olguda intestinal metaplazi saptanmadi.

Hastamizdan olgu sunumu olarak bilimsel dergide yayinlana-
cagina dair bilgi verilmis olup, onam belgesi alinmistir.

TARTISMA

Gastrointestinal sistem duplikasyonlari ilk kez Fitz tarafindan
tanimlanmustir (4). 1937 yilinda Ladd tarafindan GiS duplikas-
yonu tanimi kullanilarak nitelendirilmistir; iyi gelismis bir diiz
kas kilifinin bulunmasi, sindirim sisteminin bir kisminin epi-
teline benzer bir epitel ile kapli olmasi ve GiS'e yakin komsu-
lukta olmasi gerekmektedir. GiS duplikasyonlar siklikla ince
barsakta ve en sik olarakta ileumda gorulirler (1, 5). Bizim ol-
gumuzda ileum yerlesimli bir duplikasyondu. insidansi genel
olarak her 10.000 canli dogumda birdir (4). Kistik veya tubuler
tipte olabilir ancak tubuler tip daha nadir gordlir (5, 6). Bizim
olgumuzda tubuler tipte idi. Yerlesim olarak Meckel diverti-
killerinin aksine intramezenterik olarak yerlesirler. Olgularin
yaklasik %80'i iki yasindan 6nce bulgu verirler, geriye kalan
kismi eriskin yaslara kadar asemptomatik kalalabilirler veya
teshis edilememis olabilirler (2). Olgumuz da yapilan bircok
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Resim 3. Koronal kesitte sol alt kadranda duplikasyonun
gorinimu

Resim 4. Aksiyel kesitte sol alt kadranda kitlenin gérinimu

tetkike ragmen tani konulamamis 20 yasinda eriskin bir hasta
idi. Otopsi serilerinde rastlanma orani 1/4500 olarak bildiril-
mistir (1).

Gastrointestinal sistem duplikasyonlarinda semptomlar degis-
kenlik gosterir. En sik rastlanan bulgular; karin agrisi, kusma,
distansiyon, ele gelen kitle, kanamadir (2, 4, 6, 7). GiS duplikas-
yonlarinin tanisi 6zellikle ileumda endoskopik inceleme imka-
ni da olmadigindan zor olabilir. Baryumlu grafiler, ultrason ve
tomografi dogru tani konmasinda énemli rol oynayabilir. Nor-
mal GIS mukozasina sahip olmalari ile diger abdominal kistik
kitlelerden ayirt edilebilen duplikasyonlar, vakalarin 1/3’linde
ektopik mide mukozasi icerirler (8). Ektopik mide mukozasi
peptik Ulserasyonlara, kanamalara, fistiilizasyona ve perforas-
yona yol acabilir. ®"Tc perteknetat'in mide mukozasi tarafin-
dan tutulmasi, ektopik mide mukozasi iceren barsak duplikas-
yonlarini mukozanin genisligine bagh olarak gortntileyebilir
(9). Olgumuzun piyesinin patolojik degerlendirilmesinde de
ektopik gastrik mukoza tespit edildi, dykustinde de bir kez si-
yah renkli diskilamasi olmustu.

Tekrarlayici karin agrilarinin tanisinda laparoskopinin kullani-
labilecegi bildirilmesine ragmen olgumuzda oldugu gibi int-
ramezenterik yerlesimli olgularin tanisinda laparoskopinin yeri
sinirh olabilir kanaatindeyiz.
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ileal duplikasyon

Cocuklardaki duplikasyonlar benign olmasina karsin erigkinler-
de malign degisim nadir olmakla birlikte rapor edilmistir (1, 4).

Tani yontemlerindeki ilerlemelere ragmen bizim olgumuzda
da oldugu gibi tani bazen cerrahi islem sonrasi konulabilir. GIS
duplikasyonlari volvulus, intususepsiyon, kanama ve perforas-
yona neden olabilirler. ileum duplikasyonunun ayirici tanisin-
da hipertrofik ileal duplikasyon, lenfoma, GIST ve Crohn hasta-
g1 g6z 6niinde bulundurulmahdir.

ideal cerrahi tedavi komplet rezeksiyon olup; basit eksizyon,
parsiyel rezeksiyon da uygulanabilir. Asemptomatik ve rastlan-
tisal olarak tespit edilen olgularda nonoperatif tutum izlenebi-
lir. Biz yaklasik 22 cm’lik duplikasyonlu segmenti beraberinde-
ki ince barsak ile birlikte tamamen rezeke ettik. Duplikasyonlar
yukarida belirtildigi gibi gastrik mukoza disinda pankreatik
mukoza da icerebilirler. Bizim olgumuzun da patolojik incelen-
mesinde heterotopik pankreas dokusu saptandi.

SONUC

Nedeni aciklanamayan karin agrilarinda eriskinlerde de GIS
duplikasyonlarinin da akilda tutulmasinda yarar oldugu ve tani
konuldugu durumlarda malignite riski nedeniyle de komplet
rezeksiyon uygulanmasinin uygun tedavi yontemi oldugu ka-
naatindeyiz.

Hasta Onami: Yazili hasta onami bu olguya katilan hastadan alinmistir.
Hakem degerlendirmesi: Dis bagimsiz.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

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

Informed Consent: Written informed consent was obtained from pati-
ent who participated in this case.
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