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Laparoskopik Gastrik Banding ve Laparoskopik 1zole Sleeve 

Gastrektomisi aras~nda potansiyel randomize bir qal~pma: 

1 ila 3 y ~ l  sonras~nda elde edilen sonuqlar 
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Calr~ma gegmipi: Laparoskopik ayarlanabilir gastrik banding (GB) Avrupa'da obezite iqin 

en populer k~srtlaylc~ prosedurdur. Izole sleeve gastrektomisi (SG) nispeten daha az 

yayg~nd~r, fakat daha fazla invaziftir ve daha yuksek bir ogrenme egrisine sahip 

bulunmaktad~r. Bu potansiyel randomize ~ l ~ p m a n l n  amact 1 ila 3 y ~ l l ~ k  cerrahiden sonra 

GB ve SG'nin sonuglar~n~ karg~lagt~rmak olmu$ur. 

Yontemler: Laparoskopik k ~ s ~ t l a y ~ c ~  cerrahi isin 80 hasta aday~ GB (7M, 33F) ile veya SG 

(9M, 31F) (NS) ile Ocak ila 3 1  Aral~k 2002 tarihleri aras~nda birbiri ard~na ve randomize 

bir pekilde ameliyat edilmigtir. GB iqin ortalama yap 36 (20-61) olurken, SG (NS) igin 40 

(22-65) olmu$tur. Ortalama BKI (Beden Kutle indeksi) GB isin 37 (30-47) olurken, SG 

(NS) iqin 39 (30-53) olmuptur. 1 ila 3 y~ldan sonra: ag~rlrk kayb~, agl~k hissi, tat11 yeme, 

gastroozofajel reflii hastal~g~ (GERD), komplikasyonlar ve yeniden ameliyat iplemleri her 

iki grup igin de kaydedilmip bulunmaktad~r. 

Sonuglar: 1 sene sonras~nda ortalama agrrl~k kayb~ GB iqin 14 kilogram (-5 ila +38 

aras~nda) olurken SG igin 26 kilogram (0 ila 46 aras~nda) (P<0.0001) olmu~tur; 3 sene 

sonras~nda ortalama ag~ r l~k  kayb~ GB iqin 17 kilogram (0 ila 40 aras~nda) olurken SG i ~ i n  

29.5 kilogram ( 1  ila 48 aras~nda) (P<0.0001) olmu~tur. BKI'deki (Beden Kutle Indeksi) 

ortalama azalma 1 sene sonras~nda GB'den sonra 15.5 kg/m2 (5 ila 39 aras~nda) olurken 

SG'den sonra 25 kg/m2 (0 ila 45 aras~nda) olmuptur (P<0.0001); ve 3 sene sonras~nda 

GB'den sonra 18 kg/m2 (0 ila 39 aras~nda) olurken SG'den sonra 27.5 kg/m2 (0 ila 48 

aras~nda) olmuptur (Pc0.0004). Ortalama O h  EWL 1 sene sonras~nda GB'den sonra Oh41.4 

(-11.8 ila +130.5 aras~nda) olurken SG'den sonra V057.7 (0 ila 125.5 aras~nda) olmuptur 

(P<0.0004); 3 sene sonras~nda GB'den sonra Oh48 (0 ila +124.8 aras~nda) olurken 

SG'den sonra Oh66 (-3.1 ila 152.4 aras~nda) olmuptur (P<0.0025). Asilk hissi kayb~ 1 

sene sonras~nda GB geqiren hastalar~n %42.5'inde kaydedilirken SG geqiren hastalar~n 

Oh75'inde kaydedilmi~tir (P<0.003); ve 3 sene sonras~nda GB gegiren hastalar~n 



%2.9'unda kaydediiirken SG gegiren hastalar~n OI046.7'sinde kaydedilmigtir (P<0.0001). 

Tat11 yeme arzusu kayb~ 1 sene sonras~nda GB gegiren hastalar~n O/03S1inde bagar~ya 

ulag~rken SG (NS) gegiren hastalar~n %50'sinde kaydedilmi~tir; ve 3 sene sonras~nda GB 

gegiren hastalarrn %2.9'unda bagar~ya ulag~rken SG (NS) ge~iren hastalar~n %23'unde 

kaydedilmigtir. GERD (gastroozofajel reflij hastal~g~) yeniden 1 sene sonras~nda GB 

geciren hastalar~n OI08.8'inde ortaya qkarken SG (NS) gegiren hastalar~n Oh21.8'inde 

ortaya g~km~gt~r ;  3 sene sonras~nda GB ge~iren hastalar~n %20.5'inde ortaya qkarken SG 

(NS) geqiren hastalar~n %3.11inde ortaya gkm~gt~r .  Yeniden ameliyat yap~lmay~ gerektiren 

ameliyat sonrasl komplikasyonlar SG sonras~nda 2 hasta iCin gerekli olmugtur. GB 

sonras~nda yeniden ameliyat yap~lmas~n~ gerektiren geG komplikasyonlar 2'sinde bant 

glkarllmasl ile tedavi edilen 3 kese dilasyonlar~nr ve 1 Roux-en Y gastrik baypasa 

(GRYGBP) laparoskopik donugumu, RYGBP'e donugum ile tedavi edilen 1 gastrik erozyonu 

ve yeniden baglant~ ile tedavi edilen 3 sistem bagiant~ kesikligini igermi~tir. Etkisizlik 

GB'den sonra 2 hastay1 etkilemigtir ve RYGBP'ye doniigum ile tedavi edi lmi~tir ve SG'den 

sonra ise 2 hastay~ etkilemi~tir ve duodenal degi~ime donu~ijrn ile tedavi edilmistir. 



Netice: 1 sene ve 3 sene sonraslnda aglrl~k kaybl ve aqllk hissi kaybl GB'ye gore SG'den 

sonra daha iyidir. GERD'e (gastroozofajel refiu hastallel) 1 sene sonraslnda SG'den sonra 

daha slk rastlanml~tlr ve 3 sene sonraslnda GB'de daha slk rastlanmlgt~r. Yeniden 

ameliyat edilme sayrsl her iki grupta da onemlidir, fakat gorulen komplikasyonlarln 

ciddilik seviyesi SG'de daha yuksek olarak gozlemlenmektedir. 

Anahtar kelimeler: Morbid obezite, gastrik banding, sleeve gastrektomi, ag~rllk kaybl, 

aqllk, tat11 yerne, grelin, gastroozofajel reflu, komplikasyoniar. 
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Banda karg Sleeve 

Girig 

Gastrik banding (GB) Avrupa'da morbid obezite iqin en populer klsltlaylcl prosedurdur. 

Uzun vadede minimal invaziflik, toplam geri donugluluk ihtirnali ve iyi aglrl~k kayb~ ile 

karakterize olur. 1-8 

Duodenal degigirn proseduru slraslnda Hesss ve Marceaulo taraflndan 1988 yllrndan bu 

yana aqiklanan ve izole bir gekilde Johnston11 tarafindan 1993 ylllndan bu yana aq~klanan 

sleeve gastrektomisi (SG) obezite isin daha az yaygln k ~ s ~ t l a y ~ c ~  bir ameliyattlr, ve daha 

fazla invaziflik ve yine bizirn deneyirnlerirnize gore GB'ye gore daha uzun ogrenme egrisi 

ile kendisini gosterir. 

Bu potansiyel randomize saligmanrn amacl laparoskopik ayarlanabilir GB ile laparoskopik 

izole SG'yi sonur$ari 1 sene ve 3 sene sonra bildirrnek suretiyle ag~r l~k  kayb~, asl~k hissi, 

tatlr yeme arzusu, gastroozofajel reflu hastallg~ (GERD), komplikasyonlar ve yeniden 

ameliyat iglemleri aqlsrndan k~yaslamakt~r. 

Malzemeler v e  Yontemler 

01 Ocak ila 3 1  Aral~k 2002 tarihleri araslnda, laparoskopik kisltlaylcl ameliyat isin 80 

hasta aday~ birbiri ardlna ameliyata allnmlg ve rasgele bir gekilde GB (40) veya SG (40) 

iqin tahsis edilmiglerdir. Hastalarin ijzellikler her iki grup i ~ i n  de birbirine benzerdi: 7 

erkek ve 33 kadln (GB) ve 9 erkek ve 31 kadln (SG) (NS); GB iqin ortalama yaS 36 

olurken (20-61 arasinda) (SG) (NS) iqin ortalama yag 40 olmugtur (22-65 aras~nda), ve 

ortalama BKI (Beden Kiitle Indeksi) GB iqin 37 (30-47) olurken, SG (NS) iqin 39 (30-53) 

olmu5tur. Cerrahi i~lemden once, GB grubunun 6 hastasi (%15) ve SG grubunun 8 

hastas~ (%20) gastrodzofajel reflu hastallg~ (GERD) geqirrniplerdir, ve bu da proton 

pompa inhibitoru (PPI) ile gunluk tibbi tedavi gorulmesini gerektlrrnektedir. 

1 ila 3 yildan sonra: aglrlik kayb~, aql~k hissi, tat11 yerne, gastroozofajel reflu hastallgi 

(GERD), komplikasyonlar ve yeniden ameliyat iglemleri her iki grup iqin de kaydedilmi~ 

bulunmaktadlr. 

Aglrllk kaybt (kg), BKI (Beden Kutle indeksi) dugmesi ve %EWL azalrnasindaki 

degi~ikliklerin takip izin verilen degerlendirilmesi slraslnda klinik ziyaretlerden veriler elde 

edilrni~tir. Aql~k hissi ve tat11 yerne istegi takipler boyunca yaganan degigiklikler ile ilgili 

olarak hastalar taraflndan doldumlan bir anket ile degerlendirilrnigtir (Tablo-1). 

Gastroozofajel reflu hastall61 (GERD)'deki degigiklik prosedurden once ve sonra 1 sene ile 

3 senelik donernlerde PPI uzerinde hasta adedi ile tahmin edilmi~tir. Klinik duruma gore 

gereksinim duyuldugu dururnlarda baryurn yutrna ve kan testleri yerine getirilmisir. 

Yeniden arneliyat edilme halinde, tamamen laparoskopik bir yaklaglrn yerine getirilmi~tir. 



Kategorik degipkenler ve ortalama ve surekli degigkenler arallgl isin s~kltk cetvelleri 

kullanrnak suretiyle grup bayna hastalarm esas allnan ozelliklerin aq~klaylc~ bir analizini 

yerine getirmiz bulunmaktay~z. Gruplarln araslndakl muhtemel farklar kategorik 

degi~kenler iqin homojenlik isin chi-kare testleri ve surekli degipkenler i ~ i n  ise Mann- 

Whitney testieri kullan~larak degerlendirilrni$ir. 

1 ila 3 senelik takipten sonra olsulen sallpmanln birincil sonucu tedaviden once ponderal 

ile k~yaslandlglnda ilgili a g ~ r l ~ k  kayb~ olarak tanlmlanmlp ve surekli bir degipken olarak 

tedavi edilrniptir. 

Ikincil sonuqlar aql~k hissi, tat11 alrm~ ve gastroozofajel reflu hastall01 (GERD)'deki 

degi~iklikleri iqermiptir, ve bunlar saylsal bir olgek kullanrnak suretiyle esas allnan durum 

ile k~yaslanamk ol~ulmuptur: stabilizasyon veya artlza karp~ azalma ve ayrlca 

komplikasyonlarln ortaya qkmas~ ve yeni bir cerrahi mudahale ihtiyac~. 

Birincil sonucun daglllrn~ Mann-Whitney testleri kullan~larak gruplarln araslnda 

k~yaslanm~ptlr. Ikincil sonuglar isin, homojenlik isin chi-kare testleri veya numune ebad~na 

gore gerekiyorsa Fisher'in kesin testini kulland~k. Bunlar~n hepsi P degerlerinin iki uqlu 

oldugunu, ve <0.05 bir P degerine istatistik onern sonucuna varmak iqin ihtiyas 

duyuldugunu rapor etmiptir. 

Cerrahi Teknik 

Laparoskopik Ayarlanabilir Gastrik Banding 

GB 25 mL uzerinde aletin kapan~ptnl ayarlamak iqin gastrik balon kullanmak suretiyle 

pars flaccida yaklaglm~ ile yerine getirilmiptir. Heliogast (Helioskop, Viyana cedex, Fransa) 

veya AM1 (T~bbi Yenilik, Gotzis, Avusturya) band1 yerleptirilmi~tir. 

Laparoskopik izole Sleeve Gastrektomi 

Karga ayaglnln tan~mland~r~lmas~ndan sonra, rnide dupey olarak ~izilmi$tir. Ligasure aleti 

(Tyco, New Haven, CT) kullanllmak suretiyle gastrik duvara yak~n ve gastro-epiploik 

damalara medial olarak daha fazla ornentum kesilmigtir. Kesi tamarnen serbest b~rak~lan 

sol diyafrarnatik sutuna ve ayrlca sag diyafrarnatik sutunun tabanlna ulapmlptlr. Lineer 

zlmbalaylclnln (EndoGIA 60 mm, Tyco, New Haven, CT) ilk vuruSu mavi veya yepil yuk, 

karga ayaglnln yonunde daha buyuk bir egrilik bolmuptur. Lineer zlmbanln diger vuruplarl 

antrumdan aqlslna boylarnsal olarak bolmuptur. Anestezi uzmanl gastrik boluntuye 

k~lavuzluk sag lamas^ isin 34-Franstz'ln bir nasogastrik tupunu sokmuptur. No.1 

polypropilen ipleme suturu zlrnba hattln~ takviye etrnigtir. S l k l ~ t t r ~ l m ~ ~  hava ile yap~lan bir 

s~zlntl testi gastrik tupun butunlu~unu gostermiptir. 



1 sene sonras~nda ortalama ag~ r l~k  kayb~ GB i ~ i n  14 kilogram (-5 ila +38 aras~nda) 

olurken SG iqin 26 kilogram (0 ila 46 aras~nda) (P<0.0001) olmugtur; 3 sene sonms~nda 

ortalama a g ~ r l ~ k  kaybr GB igin 17 kilogram (0 ila 40 aras~nda) olurken SG iqin 29.5 

kilogram (1 ila 48 aras~nda) (P<0.0001) olmugtur. BKI'deki (Beden Kutle Indeksi) 

ortalama azalma 1 sene sonras~nda GB'den sonra 15.5 kg/m2 (5 ila 39 aras~nda) olurken 

SG'den sonra 25 kg/m2 (0 ila 45 aras~nda) olmugtur (P<0.0001); ve 3 sene sonras~nda 

GB'den sonra 18 kg/m2 (0 ila 39 aras~nda) olurken SG'den sonra 27.5 kg/m2 (0 ila 48 

aras~nda) olmugtur (P<0.0004) (Tablo 2). Ortalama % EWL 1 sene sonras~nda GB'den 

sonra %41.4 (-11.8 ila +130.5 aras~nda) olurken SG'den sonra Oh57.7 (0 ila 125.5 

aras~nda) olmugtur (P<0.0004); 3 sene sonrasrnda GB'den sonra %48 (0 ila +124.8 

aras~nda) olurken SG'den sonra %66 (-3.1 ila 152.4 aras~nda) olmugtur (P<0.0025) 

(Tablo 2). 

Aglrk hissi kaybr (ankette kalkan veya azalan pekilde) 1 sene sonras~nda GB gegiren 

hastalar~n %42.5'inde kaydedilirken SG gegiren hastalarm Yo75'inde kaydedilmigtir 

(P<0.003); ve 3 sene sonras~nda GB gesiren hastalar~n %2.9'unda kaydedilirken SG 

geqiren hastalar~n Oh46.7'sinde kaydedilmi~tir (P<0.0001) (Sekil 1). 

Tat11 yeme arzusu kayb~ (ankette kalkan veya azalan gekilde) 1 sene sonrasrnda GB 

geqiren hastalar~n %35'inde bagar~ya ulag~rken SG (NS) geqiren hastalar~n O/05O1sinde 

kaydedilmiptir; ve 3 sene sonras~nda GB geqiren hastalarm %2.g1unda b a ~ a r ~ y a  ulayrken 

SG (NS) gegiren hastalar~n Oh23'unde kaydedilmigtir. (Sekil 2). 

GERD (gastroozofajel reflii hastall@) yeniden 1 sene sonras~nda GB gegiren hastalar~n 

0108.8'inde ortaya q~karken SG (NS) geqiren hastalar~n O/021,8'inde ortaya g~km~gt~r;  3 

sene sonras~nda GB gegiren hastalarrn %20.5'inde ortaya q~karken SG (NS) geqiren 

hastalar~n Oh3.11inde ortaya grkm~gt~r (Sekil 3). Cerrahi iplemden sonra GERD 

(gastroozofajel reflii hastal~g~) gegiren bu hastal~g~n ortadan k a l k t ~ g ~ n ~  1 sene ve 3 sene 

sonra agag~daki oranlarda fark etmiglerdir; s~ras~yla GB ile tedavi edilen 6 hastanrn 5'inde 

(01083.3) ve SG ile tedavi edilen 8 hatan~n 6'slnda (O/075) (Sekil 4). 

GB'den 1 sene sonra bir ameliyat gerektirrneyen komplikasyonlar 3 hastada omuz a g r ~ s ~  

(%7.5), 6 hastada s ~ k  kusma (%15), 2 hastada kotu beslenme tercihi (%5) ve SG'den 1 

sene sonra ise 2 hastada mide agrls~ (O/o5), 1 hastada slk kusma (Ol02.5) ve 2 hastada 

mineral eksikligi (Oh5) olarak ortaya q~km~gt~r .  GB'den 3 sene sonra bir ameliyat 

gerektirmeyen komplikasyonlar 3 hastada omuz agns~ (%8.5), 10 hastada s ~ k  kusma 

(%28.6), 17 hastada kotu beslenme tercihi (%48.5), 1 hastada gastrit iilser (OIo2.8) ve 

SG'den 3 sene sonra ise 5 hastada s ~ k  kusma (%16.6), 8 hastada k6tu beslenme tercihi 



Yeniden ameliyat yapllrnayr gerektiren ameliyat sonrasl komplikasyonlar (Tablo 3) SG 

sonraslnda 2 hasta i ~ i n  gerekli olmustur: 1 7  ilk 24 saat i~erisinde intraperitoneal kanarna 

(laparoskopi ile tedavi edilmi~tir) ve 1'1 ameliyattan sonraki 4ncu gunde ortaya qkan 

sleeve iskemisi (laparoskopik bir total gastrektomi gerekt~rir). GB sonraslnda yeniden 

arneliyat yap~lmaslnl gerektiren geG komplikasyonlar ikisinde bant glkar~lmas~ ile tedavi 

edilen 3 kese dilasyonlar~n~ ve biri Roux-en Y gastrik baypasa (GRYGBP) laparoskopik 

donusumu, 2 hasta RYGBP'e donusum ile tedavi edilen yetersiz bir kilo kaybr 

gostermistir, 1 hasta RYGBP'e doni i~um ile tedavi edllen gastrik erozyonu ve 3 hasta 

yeniden baglant~ ile tedavi edilen bir port baglant~ kesikllgi gegirmistir. SG grubunda, 2 

hasta laparosopik duodenal degisime donugum ile tedavi edilen yetersiz kilo kaybl 

gostermistir. 

Tartqma 

Laparosopik SG GB'ye gore daha invazif olarak kabul edilmektedir, ve ust rnidenin ufak 

bir bolumunun yanlnda antrumun korundugu dikey alt toplam gastrektorniden dolay1 

"restitutio ad integrum" ihtimaline sahip bulunrnamaktadlr. GB'den sonra 1 ve 3 sene 

sonunda elde edilen %EWL literaturden elde edilen veriler do~rultusundad1r.4,6,8 SG'den 

1 sene sonra ulagtlglmlz sonuslar Langeriz, Baltasarls ve Johnston11 taraflndan rapor 

edilenlere benzerdir. 

Hormonal konular ag~rlrk kayb~ ve a ~ l ~ k  hissi kayb~ aqslndan iki prosedur araslndaki 

p l~gmam~zdaki  farkllllklar~ oncelikle aqklayabilir. Asilate bir ust gastrointestinal peptid 

olan grelin tek oreksijenik hormondur, dolaym seviyeleri beslenme ile azallr ve 

yemeklerden once artar ve a&k ve besin allsln~ uyarmaya yeterli konsantrasyonlara 

ulagll1r.14 Bu hormon ozellikle gastrik mukozan~n enteroendokrin hucreleri taraflndan ve 

daha duguk bir duzeyde ise duodenumdan (on iki parmak baglrsagl) iiretilmektedir. SG 

proseduru grelin uretiminde midenin en onemli bolumu olan gastrik fundusun kesilmesini 

igermektedir, ve bu da agl~k merkezinin daha az uyarllmas~ sonucunu dogurur. Langeris 

taraflndan son zamanlarda yap~lan bir gallsma SG ve GB'ye sunulan hastalardaki grelin 

seviyelerini karg~lagtlrrnlgtlr ve, GB yap~lan hastalarda h i ~ b i r  degi~ikligin bulunmamas~ 

durumuna kaqln, SG yap~lan hastalarda cerrahi iglemden 1 gun sonra plazma grelininde 

onemli bir azalrna gostermis ve ayrlca 1 ila 6 ay sonra teyit edilrnistir. Bundan bagka, GB 

yapllan hastalarda, cerrahiden sonra 1 ila 6 ay i~ inde  plazma grelin seviyelerinin aynl 

grubun ameliyat oncesi seviyeleri ile kryasland~g~nda arttlgl gorunrnustur. Kotidisl6 

cerrahiden once ve cerrahiden 18 ay sonra DS ile bir SG islemine sunulan hastalarda 

serum grelini olgrnug, ve hormononun i~aretlenen bastrrlmln~n ameliyattan sonraki istah 

azalmaslnrn ana nedeni gibi gorundugu sonucuna varmlptlr. 



1ki grup araslndaki aglrllk kayblnl ve agl~k hissi kayblnl aqklayan bagka bir mekanizma 

i ~ t a h ~ n  gastrik bogalma ile ilgili oldugu mekanik bir sureqtir. Bergmannl7 tamfrndan rapor 

edilen randomize ve ~ i f t  kor bir deneme ekografik gastrik bogalma ile igtah aras~nda bir 

baslantr gostermigtir, bu gekilde antrum ne kadar geniglerse a ~ l ~ k  hissi de o kadar aza 

inmektedir. Bu mekanizma SG prosedurunden sonra midenin yeni anatomisi ile temsil 

edilmektedir (Sekil 5). 

Gastrik bogalma bu prosedurlerden sonra gastroozofajel reflu hastall& (GERD) 

geligiminde onemli bir faktijr olabilecektir. Bu sonuqlar ters sevrildiginde 1 sene ve 3 sene 

sonraki donemlerde SG'den sonraki grupta, hastalar GB'den sonraki hastalara gore daha 

fazla etkilenmigtir. SG'den sonra, 1 sene sonunda bir gastrik uyum eksikligi ve bogalma 

gorulmugtur, ve artan bir gastrik uyum ve temizlenme ise 3 sene sonunda oiugmugtur ve 

gastroozofajel reflu hastallg~ (GERD)'e daha az rastlanmasln~ sonucunu dogurmas~ da 

muhtemeldir.18 SG sonraslnda gastroozofajel reflu hastall01 (GERD)'e dahil olan diger 

faktorler gastroozofagal komyucu mekanizmalardan biri olan kendisinin aqslndaki 

anatomik degi~iklikler olabilir. 19 SG proseduru boyunca, bu as1 genellikle kutlegtiriiir. Slk 

karg~lag~lan netice, sonuqlar~m~zda da gosterildigi uzere, onceki asemptomatik hastalarda 

gastroozofajel reflu hastallg~ (GERD)'in hemen ortaya ~ lkmasl  geklindedir. Uq seneden 

sonra, baryum yutumu uzerinde kan~tianan gekilde, SG ge~iren daha az say~da hasta 

muhtemelen kendisinin aqslnln yerine gelmesinden doiay~ gastroozofajel reflu hastallg~ 

(GERD)'den gikayet etmigtir (Sekil 6). 

Diger yandan, Dixon ve digerlerizo, muhtemelen GB dogrudan bir antireflux mekanizmas~ 

olarak hareket ettiginden do lay^, GB'ye sunuian hastalarda daha h ~ z l ~  ve fazla bir 

gastroozofajel reflu hastall41 (GERD) geligmesini gostermig bulunmaktad~r. Bizim 

serimizde, GB'ye sunulan ve cerrahiden once gastroozofajel refiu hastallg~ (GERD) 

geli~iminden etkilenen hastalar 1 sene sonra bir geligme gostermig ve bu 3 sene sonra da 

teyit edilmigtir. Bununla birlikte, GB ge5iren hastalarm Oh20.5'inde daha sonra yeniden 

gastroozofajel reflu hastallel (GERD) ortaya q~kmlgtlr. Bu bulgu GB'den sonra hastalarda 

yuksek omnda uzun vadeli gastroozofajel reflu hastallg~ (GERD) ve esophagitisin ortaya 

51kt1g1 literature uygundur.21,22 

Klsltlaylc~ cerrahi bagar~s~zl~glnln s ~ k  kargllagllan bir nedeninin tat11 yeme oldugu soylenir, 

sonradan yeniden ortaya qkar veya prosedure ragmen devam eder. Bizim yaptlalmlz 

salr~mada, tat11 yeme arzusu 3 seneden sonra yeniden ortaya qkm~gtlr, ve bu durum 

SG'ye gore GB iqin daha ~ o k  telaffuz edilmi~tir (fakat buna ragmen istatistik olarak 

onemli duzeyde degildir). 

Biz ortaya gkan komplikasyonlar~ onemsiz ve onemli (yeniden ameliyat yap~lmaslnln 

gerekmesi) olarak ikiye ay~rd~k. Sonu5larlmrz SG'ye gore GB'den sonra daha yuksek 

say~da onemsiz komplikasyonlar ortaya q k t l g ~ n ~  gostermigtir. Omuz agrlsl portun kostal 

alana distal konumland~g~ sol List kuadranttan gelen agrr radyasyonu ile aqklanabilir. Slk , 



kusma kotu beslenme egitirni ve daha az a ~ l l k  hissi kaybl ile ilgili bulunrnaktad~r, ve 

kendini gastrik kesenin ani ve h ~ z l ~  dolrnasl ile karakterize eder. SG ile ilgili olarak, slk 

kusrna ve kotu beslenrne tercihi muhternelen GB ile ayn! rnekanizma ile ilgilidir, fakat B12 

vitamini ve dernir isin mineral eksikligi d u ~ e n  rnide ile asit ve i~erl ikl i  faktoriin d u ~ u k  

uretiminden kaynaklanmasl rnuhtemeldir. 

Her iki grup da, arneliyattan sonraki ilk ve ilerleyen donernierde yeniden arneliyat 

yapllmaslnl gerektiren, onemli komplikasyonlar ile kap~lagrn~gt~r. Bununla birlikte, onemli 

komplikasyonlarln saylsl SG'ye gore GB'den sonra daha yuksekken, bu komplikasyonlarln 

onerni SG'ye gore GB'den sonra daha azdlr. GB'den sonra, uq kese dilasyon durumu ve 

u t  sistem baglantl kesilme dururnu olugmu~tur ve bunlar literatur bilgileri ile 

uyumludur.i,4 SG grubunda, iki onemli kornplikasyon ortaya qlkmlgt~r: bir intraperitoneal 

kanarna ve bir sleeve iskemisi. Birincisi kanaman~n kontrol edilrnesi ile yeniden 

laparoskopi yapllarak tedavi edilrnigtir, ve digeri ise yagaml tehdit eder boyutta olugmug 

ve tam bir gastektomi yap~lrnaslnl gerektirrni~tir. Bu iskemi sleeve zaylf vaskulerizasyon 

ile ilgili bulunrnaktad~r, ve nedeni ilk cerrahi i~ lern slraslnda sol gastrik darnarlarln hasar 

gormesidir. Dar bir gastrik tup elde etmek iqin, gastrik kesme slraslnda midenin ust 

duvarl ile pankreas kutle ve kuyruk araslnda dogru bir adhesiolisis yapllrnasl zorunlu 

bulunrnaktad~r, ve bu kesrne sureci boyunca sol gastrik arter tehiikededir. 

Serirnizde sunulan sonradan ortaya qkan en onemli problem yetersiz kilo kayblydl, ve bu 

SG'ye gore GB'den sonra daha fazla telaffuz edilmi~tir. GB dururnunda, muhtemel bir 

iglem bir RYGBP'ye yeniden arneliyat yapllrnasldlr. Raporlar GB'nin bagarlslzllglndan sonra 

RYGBP ile iyi sonu~lar bulmuqtur.23-27 GB'nin RYGBP'ye d6nu$umu, GB grubundaki 

hastalarlmlzdan 2 tanesinde kargllagllan gastrik kese dilasyonu ve gastrik erozyon gibi, 

diger kornplikasyonlar dururnlarlnda da bir alternatif olabilir. Ditjer yandan, SG'den sonra 

yetersiz aglrllk kaybl dururnunda, halihazlrda yerine getirilen klsltlaylcl ameliyata 

rnalabsorptif bir iqlem ilave etrnek mantlkll gorunmektedir. SG genellikle super obez 

hastalar dururnunda bir DS'nin birinci aqarnasl olarak kabul edilir.28-so Biz zorlu bir tedavi 

sureci gerektirebilecek olan bir zlrnba hattl ylrtllmasl dururnu ile karg~lagmad~g~rn~zdan 

dolay1 gansllydlk.31 

Sonug olarak, 1 ylldan ve 3 ylldan sonra aglrl~k kaybl ve aqk hissi kaybl GB'ye gore SG'de 

daha iyiydi. GERD (gastroozofajel reflu hastallgl) SG'den sonra 1 sene sonraslnda ve 

GB'den sonra 3 sene sonraslnda daha slk olarak gorulrniiqtur. Yeniden arneliyat 

iqlemlerinin says1 her iki grupta da onernlidir, fakat komplikasyonlarln ciddiligi SG'den 

sonra daha yuksektir. 

Yazarlar ~all~malar~na olan destekten dolay1 Bayan Christine D'Haese ve Bayan Katrien Van Nuffel'e 

tegekkilr ederler. 



Tablo 1. 1 sene ve 3 sene sonras~nda Hasta Anketi 

* Cerrahiden sonra agl~k hissiniz ortadan kalkt~, azald~, aynl kald~, arttl, gok ar t t~ .  

* Cerrahiden sonra tat11 yeme arzunuz ortadan kalkt~, azaldl, aynl kald~, a m ,  ~ o k  arttl. 

Tablo 2. 1 sene ve 3 sene sonras~nda BKI  (Beden Kiitle 1ndeksiI ve %EWL 

1 Sene sonrasinda 3 Sene sonras~nda 

BAND 15.5 kg/m2 (5-39) 18 kg/m2 (0-39) 

BKI 

SLEEVE 

BAND 

O/oEWL 

SLEEVE 

%EWL = agr l  a g ~ r l ~ k  kayb~  yuzdesi, Metropolit Tablolan kullanllarak. 

Sekil 1. 1 sene ve 3 sene sonras~nda a ~ l ~ k  hissi kayb~. 

Sekil 2. 1 sene ve 3 sene sonras~nda tat11 yerne arzusu. 

Sekil 3. 1 sene ve 3 sene sonmslnda hastalarm PPI (proton pornpa inhibitoru) a l ~ m ~ .  

(Esasen, GB gegirmiz olan 3 4  hasta ve SG geg i rmi~  olan 32 hastada GERD gorulmugtur). 

Sekil 4. 1 sene ve 3 sene sonrasinda hastalarin PPI (proton pompa inhibitoru) blrakmasl. 

Tablo 3. Ameliyattan sonra ilerleyen d6nemde gbriilen komplikasyonlar ve ag~rllk kaybl sorunu 

BAND Ameliyaltan sonra ortaya ~ ~ k a n  komplikasyonlar (-1 

ilerleyen donemde ortaya qkan komplikasyonlar (7) 

-kese dilasyonu 

-gastrik erozyon 

-baGlantl kesilmesi 

Etkisizllk 

NO. 

SLEEVE Ameliyattan wnra ortaya ~ k a n  kompllkasyonlar (2) 

2 bant pkarma, 1 RYGBP 

RYGBP'ye ddniigum 

yeniden baglant~ yapiimasl 

RYGBP'ye donu$Lim 

Tedavi 
n / 



-intraperitoneal kanama 

-gastrik iskemi 

iielleyen donernde ortaya gkan kompi~kasyonlar 

Etkisizlik 

(1) yeniden laparoskopi yapllrnasl 

(1) tam gastektomi yapllrnasl 

(-1 
(2) donus0m DS 

Sekil 5. SG'den 1 sene sonra bir hastada baryum yutma.  

Sekil6. SG'den 3 sene sonra bir  hastada ba ryum yutma.  

Kendisinin geri  dondurulen aqs lna  o k  noktalan. 
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A Prospective Randomized Study Between 
Laparoscopic Gastric Banding and Laparoscopic 
Isolated Sleeve Gastrectomy: 
Results after 1 and 3 Years 

Jacques Himpens, MD; Giovanni Dapri, MD; Guy Bernard Cadiere, MD, PhD 

Depament  of Gastrointestinal and Obesity Surgery, European School of Laparoscopic Surgery, 
Saint-Pierre Universiry Hospital, Brussels, Belgium 

Background: Laparoscoplc adjustable gastric band- 
ing (GB) is the most popular restrictive procedure for 
obesity in Europe. Isolated sleeve gastrectomy (SO), 
is less common, but more invasive and with a hlgher 
learnlng curve. The aim of this prospectlve random- 
ized study was to compare the results of GB and SG 
after 1 and 3 years of surgery. 

Methods: 80 patient candidates for laparoscoplc 
restrictive surgery were operated consecutively and 
randomly, between January and December 31,2002, 
by GB (7M, 33F) or by SG (9M, 31F) (NS). Median age 
was 36 (20-61) for GB versus 40 (22-65) for SG (NS). 
Median BMI was 37 (30-47) for GB versus 39 (30-53) 
for SG (NS). After 1 and 3 years: weight loss, feeling 
of hunger, sweet eatlng, gastroesophageal reflux dis- 
ease (GERD), complications and re-operations were 
recorded in both groups. 

Results: Median weight loss after 1 year was 14 kg 
(-5 to t38) for GB and 26 kg (0 to 46) for SG 
(P<0.0001); and after 3 years was 17 kg (0 to 40) for 
GB and 29.5 kg (1 to 48) for SG (Pc0.0001). Median 
decrease in BMI after 1 year was 15.5 kg/m2 (5 to 39) 
after GB and 25 kglm2 (0 to 45) after SG (Pc0.0001); 
and after 3 years was 18 kg/m2 (0 to 39) after GB and 
27.5 kg/mz (0 to 48) after SG (Fk0.0004). Median 
%EWL at 1 year was 41.4% (-11.8 to +130.5) after GB 
and 57.7O% (0 to 125.5) after SG (k0.0004); and at 3 
years was 48% (0 to 124.8) after GB and 66% (-3.1 to 
+152.4) after SG (k0.0025). Loss of feeling of hunger 
after I year was registered in 42.5% of patients with 
GB and in 75% of patients with SG (k0.003); and 
after 3 years In 2.9% of patients with GB and 46.7% of 

patients with SG (Pc0.0001). Loss of craving for 
sweets after 1 year was achieved in 35% of patients 
with GB and 50% of patients with SG (NS); and after 3 
years in 2.9% of patients with GB and 23% of patients 
with SG (NS). GERD appeared de novo after 1 year in 
8.8% of patients with GB and 21.8% of patients with 
SG (NS); and after 3 years in 20.5% of patients with 
GB and 3.1% of patients with SG (NS). Postoperative 
complications requiring re-operation were necessary 
for 2 patients after SG. Late complications requiring 
re-operation after GB included 3 pouch dilations 
treated by band removal in 2 and 1 laparoscopic con- 
version to Roux-en-Y gastric bypass (RYGBP), 1 gas- 
tric erosion treated by conversion to RYGBP, and 3 
disconnections of the system treated by reconnec- 
tion. Inefficacy affected 2 patients after GB, treated by 
conversion into RYGBP and 2 patients after SG treat- 
ed by conversion to duodenal switch. 

Conclusion: Weight loss and loss of feeling of 
hunger after 1 year and 3 years are better after SG 
than GB. GERD is more frequent at 1 year after SG 
and at 3 years after GB.The number of re-operations 
is important in both groups, but the severity of corn- 
plications appears higher in SG. 

Key words Morbid obesity, gastric banding, sleeve gas- 
trectomy, weight loss, hunger, sweet eating, ghrelin, gas- 
troesophageal reflux, complications 

Introduction 

ReDrint reauests to: Giovanni DaDri. MD. Deoartment of Gastric banding (GB) is the most popular restrictive 
~istrointesiinal and Obesity Surgery. ~ u i ~ e a "  School of for morbid obesity in Europe. It i s  charac- 
Laparoscopic Surgery, Saint-Pierre University Hospital. 322 rue 
Haute, 1000 Brussels, Belgium. Fax: 0032-2-5353166; total possibility of 

e-mail: giwanni@dapri.net at long-term.'-s 
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Band versus Sleeve 

Sleeve gastrectomy (SG), described since 1988 by 
Hessg and Marceaulo during the procedure of duo- 
denal switch and since 1993 by Johnston'' in an iso- 
lated form, is a less common restrictive operation 
for obesity, with major invasivity and, in our experi- 
ence, a longer learning curve than GB. 

The aim of this prospective randomized study was to 
compare the laparoscopic adjustable GB and laparo- 
scopic isolated SG in terms of weight loss, feeling of 
hunger, craving for eating sweets, gastroesophageal 
reflux disease (GERD), complications and re-opera- 
tions, reporting the results after 1 year and 3 years. 

Materials and Methods 

Between January 1 and December 31, 2002, 80 
patient candidates for a laparoscopic restrictive 
operation were operated consecutively and random- 
ly assigned to a GB (40) or SG (40). The character- 
istics of the patients were similar for the two groups: 
7 males and 33 females (GB) versus 9 males and 31 
females (SG) (NS), a median age of 36 years (20- 
61) for GB versus 40 years (22-65) for SG (NS), and 
a median BMI of 37 kg/& (30-47) for GB versus 39 
kg/m2 (30-53) for SG (NS). Before surgery, 6 
patients (15%) of the GB and 8 patients (20%) of 
the SG group suffered from GERD, requiring daily 
medical therapy with proton pump inhibitor (PPI). 

After 1 year and 3 years, weight loss, feeling of 
hunger, craving for eating sweets, GERD, complica- 
tions and re-operations were recorded in both groups. 

Data from clinical visits during follow-up pennit- 
ted evaluation of the modifications of weight loss 
(kg), the decrease of BMI and the decrease of 
%EWL. The feeling of hunger and the craving for 
sweets were evaluated with a questionnaire com- 
pleted by the patients regarding their changes during 
follow-up (Table 1). The modification of GERD was 
estimated by the number of the patients on PPI 

Table 1. Patient Questionnaire after 1 year and 3 years 

Your feeling of hunger after surgery is: abolished, 
diminished, the same, augmented, very augmented. 
Your craving for sweets after surgery is: abolished, 
diminished, the same, augmented, very augmented. 

before and at 1 year and 3 years after the procedure. 
Barium swallow and blood tests were performed as 
needed by the clinical status. In case of re-operation, 
a totally laparoscopic approach was performed. 

We performed a descriptive analysis of patients' 
baseline characteristics group using frequency 
tabulations for categorical variables and median and 
range for continuons variables. Possible differences 
between groups were assessed using chi-square tests 
for homogeneity for categorical variables and 
Mann-Whitney tests for continous variables. 

The primary outcome for the study, measured after 
1 and 3 years of follow-up, was defined as the relative 
weight loss compared to the ponderal excess before 
treatment and treated as a continuous variable. 

Secondary outcomes included hunger sensation, 
intake of sweets and modifications of GERD, that 
were measured compared to the baseline status 
using a binary scale: decrease versus stabilization or 
increase as well as occurrence of complications and 
need for a new surgical intervention. 

The distribution of the primary outcome was com- 
pared between groups using Mann-Whitney tests. 
For the secondary outcomes, we used chi-square 
tests for homogeneity or Fisher's exact test if 
required by sample size. All reported P values are 
two-tailed, and a P value <0.05 was needed to con- 
clude statistical significance. 

Surgical Technique 

Laparoscopic Adjustable Gastric Banding 
GB was performed by the pars flaccida approach, 
using the gastric balloon to calibrate the closure of 
the device on 25 mL. The band of Heliogast 
(Helioscopie, Vienne cedex, France) or AM1 
(Medical Innovation, Gotzis, Austria) was placed. 

Laparoscopic Isolated Sleeve Gastrectomy 
After identification of the crow's foot, the stomach 
was perpendicularly scored. The greater omentum 
was sectioned close to the gastric wall and medial to 
the gastro-epiploic vessels using the Ligasure device 
(Tyco, New Haven, CT). The dissection reached the 
base of the left diaphragmatic pillar which was entire- 
ly freed as well as the base of the right diaphragmat- 
ic pillar. A first firing of a linear stapler (EndoGIA 60 

, CT) blue or green load, 
in the direction of the. 
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crow's foot. Other firings of the linear stapler divided 
longitudinally, from the anhum to the angle of His. 
The anesthesiologist passed down a nasogastric tube 
of 34-French, in order to guide the gastric division. A 
No. 1 polypropylene running suture reinforced the 
staple-line. A leak-test with compressed air demon- 
strated the integrity of the gastric tube. 

Results 

The median weight loss after 1 year was 14 kg (-5 to 
+38) for GB and 26 kg (0 to 46) for SG (P<0.0001); 
and after 3 years was 17 kg (0 to 40) for GB and 29.5 
kg (1 to 48) for SG (P<0.0001). The median decrease 
of BMI after 1 year was 15.5 kg/m2 (5 to 39) for GB 
and 25 kg/m2 (0  to 45) for SG (P<O.0001); and after 
3 years was 18 kg/m2 (0 to 39) for GB and 27.5 kg/m2 
(0 to 48) for SG (P=0.0004) (Table 2). The median 
%EWL at 1 year was 41.4% (-11.8 to +130.5) after 
GB and 57.7% (0 to 125.5) after SG (P=0.0004); and 
at 3 years was of 48% (0 to 124.8) after GB and 66% 
(-3.1 to +152.4) after SG (P=0.0025) (Table 2). 

The loss of feeling of hunger (abolished or dimin- 
ished in the questionnaire) after 1 year was recorded 
in 42.5% of the patients with GB and 75% of the 
patients with SG (P=0.003); and after 3 years this 
number dropped to 2.9% of the patients with GB and 
46.7% of the patients with SG (P<0.0001) (Figure 1). 

The loss of craving for sweet eating (abolished or 
diminished in the questionnaire) after 1 year was 
reported by 35% of the patients with GB and by 50% 
of the patients with SG (NS); and after 3 years these 
numbers dropped to 2.9% of the patients with GB 
and 23.3% of the patients with SG (NS) (Figure 2). 

Table 2. Median decrease of BMI and %EWL after 1 
and 3 years 

1 vear 3 years 

BAND 15.5 kg/m2 (5-39) 18 kg/m2 (0-39) 
BMI 

SLEEVE 25 kg/mz (0-45) 27.5 kg/m2 (0-48) 

BAND 41.4% (-1 1.8 - +130.5) 48% (0-124.8) 
%EWL 

SLEEVE 57.7% (0-125.5) 66% (-3.1 - +152.4) 
%EWL = percent of excess weight lost, using the 
Metropolitan Tables. 

10 - :I 0 :I 
0 1 year 3Y-rr 

P=o.m AO.OOO1 

Figure 1. Loss of hunger sensation after 1 and 3 years. 

GERD appeared de novo after 1 year in 3 out of 
34 patients (8.8%) with GB and in 7 out of 32 
patients (21.8%) with SG ( N S ) ;  and after 3 years, in 
7 out of 34 patients (20.5%) with GB and in 1 out of 
32 patients (3.1%) with SG (NS) (Figure 3). Patients 
who had been affected by GERD before sueery, 
noticed its disappearance after 1 year and 3 years, 
respectively in 5 out of 6 patients (83.3%) with GB 
and in 6 out of 8 patients (75%) with SG (Figure 4). 

The complications not requiring an operation at 1 
year after GB were shoulder pain in 3 patients 
(7.5%), frequent vomiting in 6 patients (15%). poor 
choice of alimentation in 2 patients (5%); and after 
SG, gastric pain in 2 patients (5%), frequent vomit- 
ing in 1 patient (2.5%) and deficiency of minerals in 
2 patients (5%). Complications not requiring an 
operation at 3 years after GB were shoulder pain in 
3 patients (8.5%), frequent vomiting in 10 patients 
(28.5%), poor choice of alimentation in 17 patients 

o I wr 3 ~ -  
NS NS 

Figure 2. Lm T w e e t s  after 1 and 3 years 
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Basenm 1 w r  3~-- 

N S  N S  

Figure 3. Patients' intake of PPI after 1 and 3 years. (At 
baseline, 34 patients who underwent GB and 32 patients 
who underwent SG had GERD). 

(48.5%), gastric ulcer in 1 patient (2.8%); and after 
SG, were frequent vomiting in 5 patients (16.6%), 
poor choice of alimentation in 8 patients (26.6%), 
and deficiency of minerals in 3 patients (10%). 

The complications requiring re-operation (Table 3) 
were registered postoperatively in 2 patients with SG: 
1 intraperitoneal bleed during the first 24 hours (re- 
treated by laparoscopy), and 1 ischemia of the sleeve . . 

on the 4th postoperatiie day (requiring a laparoscopic 
total gastrectomy). Concerning the late complications 
in thLgmup O ~ G B ,  3 patients had a gastric pouch dila- 
tion treated by band removal in two and one laparo- 
scopic conversion to Roux-en-Y gastric bypass 
(RYGBP), 2 patients presented an insufficient weight 
loss treated by conversion into RYGBP, 1 patient pre- 
sented a gastric erosion treated by conversion into 
RYGBP, and 3 patients had a disconnection of the port 
treated by reconnection. In the group of SG, 2 
presented insufficient weight loss treated by conver- 
Hion to laparoscopic duodenal switch @S). - 

Laparoscopic SG is considered more invasive than 
GB, and does not have the possibility of "restitutio ad 

1 iutegnun", because of vertical subtotal gastrectomy, 
where the antrum is consemed besides a small part of 

~~m 1 ~r 3y.s- the upper stomach. %EWL obtained at 1 and 3 years 
N S  N S  after GB, are in accordance with data from the litera- 

Figure 4. Patients' cessation of PPI after 1 and 3 years. t u r e ? ~ ~ , ~  Our results at 1 year after SG are similar to 
those reported by Langer,I2 BaltasarI3 and Johnston." 

Hormonal issues could, firstly explain the differ- 

Table 3. Postoperative late complications and weight loss failure 

No. Treatment 
BAND Postoperatiwe complications (-) 

Late complications (7) 
-pouch dilation (3) 2 band removal, 1 RYGBP 
-gastric erosion (1) conversion to RYGBP 
-disconnection (3) reconnection 

Inefficacy (2) conversion to RYGBP 

No. Treatment 
SLEEVE Postoperative complications (2) 

-intraperitoneal bleeding (1) re-laparoscopy 
-gastric ischemia (1) total gastrectomy 

Late complications (-) 
Inefficacy 



ences in our study between the two procedures in 
terms of weight loss and of loss of sensation of 
hunger. Ghrelin, an acylated upper gastrointestinal 
peptide, is the only orexigenic hormone, where circu- 
lating levels decrease with feeding and increase 
before meals, achieving concentrations sufficient to 
stimulate hunger and food intake.I4 This hormone is 
primarily produced by the enteroendocrine cells of 
gastric mucosa and to a lesser extent from the duode- 
num. The procedure of SG involves resection of the 
gastric fundus, the predominant part of the stomach 
in the production of ghrelin, resulting in less stimula- 
tion of the hunger center. A recent study by Langer15 
compared the ghrelin levels in patients submitted to 
SG and to GB, showing in patients with SG a signif- 
icant decrease in plasma ghrelin at day 1 after sur- 
gery, confirmed also after 1 and 6 months, in contrast 
to no change found in patients with GB. Moreover, in 
patients with GB, the plasma ghrelin levels 1 and 6 
months after surgery appeared increased compared 
with the preoperative levels of the same group. 
KotidisI6 measured the serum ghrelin in patients sub- 
mitted to a SG with DS, before surgery and after 18 
months, and concluded that the marked suppression 
of the hormone seems to be the main cause for the 
postoperative lack of appetite. 

Another mechanism explaining weight loss and 
differences in loss of hunger sensation between the 
two groups is a mechanical process, where the 
appetite is related to gastric emptying. A random- 
ized and double blind trial reported by Bergmann," 
showed an association between echographic gastric 
emptying and appetite, where the more the antrum 
is expanded the less the feeling of hunger. This 
mechanism is represented by the new anatomy of 
the stomach after the procedure of SG (Figure 5). 

Gastric emptying may be a significant factor in 
the evolution of GERD after these procedures. In 
the group after SG, patients were more affected than 
patients after GB at 1 year and at 3 years these 
results were reversed. After SG, a lack of gastric 
compliance and emptying appeared at 1 year, 
whereas an increased gastric compliance and clear- 
ance was present after 3 years, likely resulting in the 
reduced incidence of GERD.I8 Additional factors 
involved in GERD after SG could be the anatomical 
changes in the angle of His, which is one of the gas- 
troesophageal protective  mechanism^.'^ During the 
procedure of SG, this angle is usually blunted. The 

frequent consequence is the immediate appearance 
of GERD in previously asymptomatic patients, as 
shown by our results. After 3 years, a smaller num- 
ber of patients with SG complained of GERD, prob- 
ably because of restoration of the angle of His, as 
evidenced on barium swallow (Figure 6). 

On the other hand, Dixon et alZO have demonstrat- 
ed a rapid and major improvement of GERD in 
patients submitted to GB, probably because the GB 
directly acts as an antireflux mechanism. In our 
series, patients submitted to GB and affected by 
GERD before surgery, showed an improvement 
after 1 year, which was confirmed also after 3 years. 
However, late de novo GERD appeared in 20.5% of 
patients with GB. This agrees with the literature, 
where a high incidence of long-term GERD and 
esophagitis is reported in patients after GB.2',22 

A frequent cause of failure of restrictive surgery is 
said to be sweet eating, appearing de novo or persisting 
despite the procedure. In our study, craving for sweets 
reappeared after 3 years, which was more pronounced 
(but not statistically significant) for GB than for SG. 

We divided the complications into minor and major 
(requiring re-operation). Our results demonstrated a 
higher number of minor complications after GB than 

Figure 5. Barium swallow in a tient 1 rn nth fter SG. f '? I  
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Figure 6. Barium swallow in a patient 3 years after SG. 
Arrow points to restored angle of His. 

SG. The shoulder pain can be explained by radiation 
of pain from the left upper quadrant, where the port is 
positioned just distal to the costal margin. Frequent 
vomiting is related to poor alimentary education and 
less loss of hunger, characterized by the sudden and 
fast filling of the gastric pouch. Regarding the SG, 
frequent vomiting and poor choice of alimentation 
are probably related to the same mechanism as with 
GB, but the mineral deficiency for vitamin B,? and 
iron is most likely from lower production of intrmsic 
factor and acid by the reduced stomach. 

Both groups encountered major complications, 
requiring re-operation during the early and late post- 
operative period. However, whereas the number of 
major complications was higher after GB than SG, 
the importance of these complications is less after 
GB than after SG. After GB, one case of gastric 
pouch dilation and three cases of disconnection of 
the system occurred, concumng with the litera- 
tu re . '~~  In the SG group, there were two major com- 
plications: one intraperitoneal bleed and one 
ischemia of the sleeve. The first was treated by re- 
laparoscopy with control of bleeding, and the other 
was life-threatening and required a total gastrecto- 
my. This ischemia was related to poor vasculariza- 
tion to the sleeve, caused by damage of the left gas- 

tric vessels during the initial surgery. To obtain a 
narrow gastric tube it is mandatory during gastric 
resection to perform an accurate adhesiolysis 
between the posterior wall of the stomach and the 
pancreatic body and tail, and the left gasmc artery is 
at danger during this dissection. 

The most important late problem presented in our 
series was insufficient weight loss, more pronounced 
after GB than after SG. In cases of GB, one possible 
treatment is re-operation to a RYGBP. Reports have 
found good results with RYGBP after failure of 
GB.23-27 Conversion of GB to RYGBP can also be an 
alternative in cases of other complications, such as 
gastric pouch dilation and gastric erosion, encoun- 
tered in 2 of our patients in the GB group. On the 
other hand, in the case of insufficient weight loss 
after SG, it appears logical to add a malabsorptive 
process to the already performed restrictive opera- 
tion. SG is often considered as the first step of a DS 
in cases of super-obese We were fortu- 
nate not to encounter a case of staple-line dehis- 
cence, which can require challenging treatment?' 

In conclusion, weight loss and loss of feeling of 
hunger after 1 year and 3 years were better after SG 
than GB. GERD was more frequent at 1 year after 
SG but at 3 years after GB. The number of re-oper- 
ations was important in both groups, but the severi- 
ty of complications were higher after SG. 

The authors thank Mrs. Christine WHaese and Miss Katrien Van Nuffel for 
assistance vith this work. 
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