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Vertical banded gastroplasty combined with Roux-en-Y gastrojejunostomy
to enable effective weight loss without compromising access to stomach,

duodenum and biliary tract for selected patients

Mide, duodenum ve safra yollarina erisimden 6diin vermeden, secilmis hastalarda etkili kilo kaybim
saglayan bir yontem: Vertikal banth gastroplasti — Roux-en-Y gastrojejunostomi

Tugba Han Yilmaz ', Hiiseyin Giilay *

Abstract

Aim: To evaluate the feasibility of vertical banded gastroplasty combined with Roux-en-Y gastric bypass as an
operational gastro-gastric outlet technique with the potential to allow appropriate management of whole biliary
and upper gastrointestinal tract after bariatric surgery without compromising weight loss.

Methods: This study included 24 patients (mean age: 36.8 years, range 18 to 58 years, 62.5% female) who had
undergone vertical banded gastroplasty combined with Roux-en-Y gastric bypass between 2003 and 2016 in our
clinic and had completed a 7-year postoperative follow up. Data on operative characteristics, length of hospital
stay and follow up data on postoperative complications and weight loss were recorded for each patient.

Results: Mean operative time was 180445 minutes while length of hospital stay was 6.0+1.0 days. There was no
mortality, and only one patient (4.2%) was reoperated for hemorrhage on the first postoperative day. The most
common patient complaints were early nausea and vomiting in 11 patients (45.83%), which disappeared in the
second postoperative month, while 7 patients (29.2%) had dysphagia in the early postoperative period. No
marginal ulcers or ulcers on anastomosis were found. Mean percentage of excess weight loss values recorded at
the end of the first, second, third, fifth and seventh year following vertical banded gastroplasty combined with
Roux-en-Y gastric bypass were 68.1+13.8 71.3+8.8 70.8+14.6, 68.2+11.3 and 61.4+13.3, respectively.
Conclusions: Our findings indicate the feasibility of vertical banded gastroplasty combined with Roux-en-Y
gastric bypass as a bariatric surgical procedure providing better postoperative evaluation and management of the
whole upper gastrointestinal system through the stomach window created with the band along with acceptable
weight loss in selected patients.
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Amag: Bu calismada, olusturulan gastro-gastrik yol ile bariatrik cerrahi sonrasi mide duodenum ve safra
yollarinin degerlendirilmesine olanak saglayan vertikal banth gastroplasti ve Roux-en-Y gastrojejunostomi
tekniginin kilo kaybi tizerine etkilerinin degerlendirilmesi amaglandi.

Yontemler: Klinigimizde 2003-2016 yillar1 arasinda vertikal banth gastroplasti-Roux-en-Y gastrojejunostomi
yapilmis ve 7 yillik takiplerini tamamlayan toplam 24 hasta (ortalama yas: 36.8 yil (18 - 58 yil), % 62.5 kadin)
calismaya dahil edildi. Yapilan ameliyatin 6zellikleri, hastalarin hastanede kalis siireleri, ameliyat sonrasi
komplikasyonlar ve kilo kaybu ile ilgili veriler kaydedildi.

Bulgular: Ortalama ameliyat siiresi 180+45 dakika ve hastanede kalis stiresi 6.0+1.0 giindii. Mortalite olmad,
sadece bir hasta (% 4,2) ameliyat sonrasi birinci giinde kanama nedeniyle tekrar ameliyat edildi. Hastalarmn en
sik goriilen sikayetleri, ameliyat sonrasi ikinci ayda kaybolan erken bulanti ve kusma idi, 11 hastada (%45,83)
gorlilmistir. 24 hastanin 7'sinde (%29,2) operasyonun erken doneminde disfaji sikayeti vardi. Hastalarimizin
takibinde gelismis marjinal iilser veya anastomoz iilseri tespit edilmedi. Vertikal bantl gastroplasti-Roux En Y
Gastroenterostomi yapilan hastalarimizin birinci, ikinci, Ugtlincii, besinci ve yedinci yillarinin sonunda
kaydedilen ortalama fazla kilolarin kayb1 yiizdesi sirasi ile 68,1 + 13,8, 71,3 + 8,8, 70,8 + 14,6, 68,2 = 11,3 ve
61,4 + 13,3 diir.

Sonug: Bulgularimiz iist gastrointestinal sistemin degerlendirilmesine, olusturulan gastro-gastrik yol ile olanak
saglayan vertikal bantli gastroplasti- Roux-en-Y gastrojejunostomi’nin kabul edilebilir diizeyde kilo kaybi
saglayarak, secilmis bazi hastalarda uygulanabilir bir cerrahi yontem oldugunu ortaya koymaktadir.
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Introduction

Bariatric surgery is considered the only effective,
sustainable treatment for obesity and obesity related co-
morbidities, which have become an epidemic in western
populations [1, 2]. The number of bariatric operations has
increased rapidly during the last few decades [1-3]. According to
the International Federation for Surgical Obesity and other
associations for obesity treatment, a body mass index (BMI) of
>40 kg/m2 or >35 kg/m2 in combination with other serious
medical problems is considered an absolute prerequisite for
bariatric surgery candidacy [4, 5]. Although laparoscopic sleeve
gastrectomy has become a more popular procedure lately, Roux-
en-Y gastric bypass (RYGB) still remains one of the most
effective surgeries for severe morbid obesity as it is associated
with better long-term weight loss than vertical banded
gastroplasty (VBG) [6].

Given the difficulties in accessing and evaluating the
bypassed portion of the stomach and duodenum after RYGB, the
postoperative utility of endoscopic procedures, such as
sphincterotomy and gastroduodenoscopy, is limited for patients
following bariatric surgery. This seems important given the
expected increase in cholelithiasis and complications after
bariatric surgery as well as the increasing prevalence of gastric
cancer.

Therefore, a technical modification enabling access to
the stomach and duodenum via X-ray or endoscopy after RYGB
while not interfering with weight loss seems to offer earlier
diagnosis and better management of any gastroduodenal
pathologies that emerge following bariatric surgery.

In this regard, the adaption of the gastric bypass by
connecting the Roux-en-Y limb to the VBG pouch, which was
originally developed to improve long-term weight loss [6], could
also enable endoscopic assessment of the bypassed portion of the
stomach and duodenum after RYGB.

The present study was therefore designed to evaluate
the feasibility of VBG combined with RYGB (VBG-RYGB) as
an operational gastro-gastric outlet technique with the potential
to allow appropriate management of the whole biliary and upper
gastrointestinal ~ tract after  bariatric  surgery  without
compromising weight loss.

Material and methods

Study population

Of 32 bariatric surgery patients who underwent VBG-
RYGB at our tertiary care center between 2003 and 2016, 24
patients (mean age: 36.8 years, range, 18 to 58 years, 62.5%
female) with 7-year follow up data were included in this study.
All patients were informed about the operation, relative risks,
benefits and complications.

This study was approved by the ethics committee of our
institution  (94603339-604.01.02/15832 and  24.04.2019).
Informed consent documents were taken from all the patients.
The study was performed following the Helsinki Declaration.

Study parameters

Data were recorded on patient demographics (age,
gender), operative characteristics, length of hospital stay (LOS),
and 7-year follow up data on postoperative complications and
excess weight loss (EWL).

Surgery

All patients received antibiotic and antithrombotic
prophylaxis. Subcostal incisions were used for all operations.
The VBG technique was later adapted using an alimentary small
bowel limb which was anastomosed to the jejunum with a Roux
limb of 80-100 cm. CEEA 25 staplers, TA 90 were used for

creating the gastric pouch (Figure 1). We prepared a 5-cm-
length, 1.5-cm-width band with polytetrafluoroethylene (PTFE)
vascular Gore-tex graft for the gastric pouch outlet. From the
30th cm of the Treitz, the jejunum was divided and anastomosed
to the anterior wall of the prepared stomach pouch with side-to-
side anastomosis of 2 cm diameter (Figure 2). A hand-sewn
side-to-side jejuno-jejunostomy with the biliopancreatic limb
completed the RYGB and the mesenteric windows were closed
afterwards.

Figure 1. Vertical banded gastroplasty.

Figure 2. Vertical banded gastroplasty and Roux-en-Y
gastrojejunostomy.

After VBG-RYGB, nearly all food was determined to
follow the gastro-jejunostomy, with only a small amount
crossing the gastro-gastric outlet restricted by the band (Figure
3).

Conversion to VBG-RYGB technique was also
performed on three patients with VBG prior to study enroliment,
who had dehiscenced stapler lines after operation. The omentum
was placed between the divided gastric edges afterwards.

Liquid diet was started on the third day after the
operation. This was gradually changed to solids over 6 weeks
(clear diet: 3-4 days, semi-liquid diet: 5th day-3rd week, soft
consistency solid foods: 3rd-6th week, solid foods: after 6
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weeks). Follow up was programmed at 3, 6 and 12 months and
then annually.

Results

Overall, the mean age of the patients was 36.8 (range 18
to 58) years while 62.5% were female patients. Preoperatively,
mean body mass index (BMI) and body weight were 49.1+8.9
kg/m2 and 148.3 £38.1 kg, respectively. Three patients had had
VBG operation 2.5 years before study enrollment, who had
dehiscenced vertical stapler lines.

Mean operative time was 180445 minutes while LOS
was 6.0£1.0 days. None of the patients needed blood transfusion.
There was no mortality, while only one patient was reoperated
for hemorrhage on the first postoperative day. The most common
complaints of the patients were early nausea and vomiting in 11
patients  (45.83%), which disappeared on the second
postoperative month, while 7 of the 24 patients (29.2%) had
dysphagia in the early postoperative period.

Three patients (12.5%) had fat necrosis at the wound
site in the early postoperative period while 2 patients (8.3%) had
incisional hernia in the second year.

Mean percentage of EWL values recorded at the end of
first, second, third, fifth and seventh year of VBG-RYGB were
68.1+13.8, 71.3£8.8, 70.8+14.6, 68.2+11.3 and 61.4+13.3,
respectively.
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Figure 3. Contrast radiography. Only a véry small amount of barium

passes through the gastro-gastric outlet whereas nearly all passes
through the gastro-jejunal anastomosis.

Cholecystectomy for cholelithiasis was performed in the
second postoperative year in 2 patients and in the fourth
postoperative year in 3 patients, while 3 patients received
ursodeoxycholic acid following cholecystectomy for 5 months.

Barium x-ray assessment performed on all patients after
the first year showed that only a small amount of barium in the
late stage was able to pass through the gastro-gastric outlet

(Figure 3), with nearly all the barium passing through the
gastrojejunal anastomosis. This condition remained unchanged
for the entire 5-year follow up. The passage film of 19 patients in
the 5th year were similar to that shown in Figure 3.

Endoscopy was performed in 5 patients with
gastrointestinal symptoms of nausea (Figure 4) in the first
postoperative year, and in 16 patients in the third postoperative
year. However, no marginal ulcers or ulcers on anastomosis were
found in our series.

COMMENT
Facility

Figure 4. Endoscopy. Gastrojejunostomy (left), gastro-gastric outlet
(right).

Discussion

Weight loss is the primary aim of bariatric
interventions, and most studies have focused on reducing initial
excess weight or lowering BMI to quantify the effects of the
operation. A bariatric intervention is considered successful when
a persistent weight loss of more than 50% body weight excess is
achieved [7].

With 68.1% loss of the patients’ initial excess weight on
the first year, 71.3% in the second year and 70.8 % in the third
year, the weight loss in our cohort of patients operated with
VBG-RYGB, our findings seem consistent with the range for
EWL (48.6 to 71.6%) reported from 54 studies involving 14,964
patients with current bariatric interventions [8, 9]. This seems
also consistent with mean EWL reported specifically for 11
studies of 3,382 patients operated with VBG (58.3%) and 15
studies of 2,949 patients operated with RYGB (68.6%) [8, 9].

An earlier study assessing VBG-RGB for treating
morbid obesity reported a complication rate of 0.5% and
mortality rate of 0.3%, alongside mean weight loss of 58kg
(range 14 to 143), percentage EWL of 77 (range 32 to 108) and
mean BMI reduction to 29 kg/m2 (range 20 to 43) at 5-year
follow up [6].

Another study of 289 patients who underwent RYGB-
on-VBG as their primary procedure reported percentage EWL of
48.2+18.8 after 6 months, 59.0+17.7, 63.3£13.9, 66.9+17.5 and
70.0+17.7 after 1, 2, 3 and 4 years, respectively [10]. The authors
noted that RYGB-on-VBG had a similar weight loss curve as
standard RYGB while allowing for traditional radiography of the
bypassed stomach and endoscopy of the distal stomach and
biliary tract [10].

Patients with morbid obesity have a higher incidence of
gallstones than the general population, with up to 50% rates
reported in the literature [11, 12]. Formation of gallstones after
rapid weight loss is also a well-recognized phenomenon, which
RYGB patients are predisposed to during the first postoperative
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year [13]. In our cohort, gallstones were managed individually
by laparoscopic cholecystectomy in symptomatic patients.

The management of common bile duct (CBD) stones
after RYGB is challenging given the difficulties in performing
conventional endoscopic retrograde cholangiopancreatography
(ERCP) for choledocholithiasis due to the exclusion of the
duodenum from the gastrointestinal tract and the long anatomic
route from mouth to the major papilla. The Roux limb is at least
100 cm in length. Several techniques have been proposed to treat
bile duct stones in RYGB patients.

In 1998, Baron and Vickers described the creation of
surgical gastrostomy to access the gastric remnant [14]. Later, a
double balloon was introduced as a new endoscopic technique to
allow examination of the entire small bowel [15]. In a recent
report [16], percutaneous endoscopic gastrostomy with
immediate self-expandable metal stent placement allowed
antegrade transgastric ERCP during the same procedure. An
antegrade biliary stenting following laparoscopic CBD
exploration for CBD stones was also considered effective [17].
Percutaneous transhepatic cholangioscopic lithotomy has also
been suggested as an alternative technique. However, these
procedures require advanced technologies in large centers with
considerable experience. The technique used in this study (VBG-
RYGB) therefore seems significant in this regard as traditional
endoscopic and x-ray study of the distal stomach remain possible
along with a favorable weight loss outcome.

Hence, our findings support the data from a past study
of 128 patients who underwent RYGB on VBG via an open
approach, which indicated that the weight loss curve following
RYGB on VBG was as effective as that for standard RYGBP,
while allowing traditional x-ray and endoscopy of the bypassed
stomach, and thus the biliary tract [18].

The successful outcome after VBG-RYGB in our 3
patients with prior failed VBG operation also seems consistent
with consideration of RYGB on VBG having a lower rate of
complications and better quality of life than VBG reoperation in
patients with complicated or failed VBG [19].

Neoplasias are rather infrequent after surgery for
morbid obesity. The constitutional symptoms in these patients
may go unnoticed due to the association between weight loss and
prior bariatric procedure.

A meta-analysis found that overweight and obesity are
associated with an increased risk of gastric cancer [20], while a
higher prevalence of helicobacter pylori infection is associated
with an increased risk of developing gastric cancer [21]. A
greater risk of developing adenocarcinomas of the esophagus and
stomach was reported in obese patients with BMI >35 kg/m? than
in those with BMI of 18.5 to 25 kg/m? alongside an increase in
the strength of the association with increasing BMI [21, 22]. The
risk for adenocarsinoma of the gastric cardia has also been
associated with obesity, with relative risks in the range of 1.5-2.0
[23]. Hence, it seems important that VBG-RYGB allows easier
detection of neoplastic lesions in patients who undergo surgery
for morbid obesity.

The likelihood of late complications, such as
hemorrhage from the excluded gastric segment or duodenum
after gastric bypass, poses both diagnostic and therapeutic
difficulties [24]. Diagnosis and treatment of these patients are
also possible in patients who undergo VBG-RYGB, which
makes it easier to perform endoscopy.

Indeed, a study of 40 patients treated with VBG-RYGB
for morbid obesity reported that the use of double-balloon
enteroscopy was an effective and safe means to evaluate the
bypassed stomach after VBG-RYGBP. It enabled successful
examination of the bypassed stomach in 87.5% of patients, with
a mean time of 24.9 minutes (range 5-75 minutes) to reach the

Vertical banded gastroplasty combined with Roux-en-Y gastrojejunostomy

bypassed stomach [25]. The authors suggested that long-term
endoscopic surveillance is necessary after this type of surgery,
based on endoscopic findings that only 25.7% of patients were
normal compared to considerable rates of abnormalities,
specifically erythematous/erosive gastritis (28.6%), atrophic
gastritis (17.1%) and suspicious areas of intestinal metaplasia
(11.4%) [25].

Our findings revealed no mortality and effective weight
loss after the 7-year follow-up in patients with morbid obesity
operated on with VBG-RYGB, although there were two routes
from the gastric pouch: one towards the jejunum and the other
towards the stomach. Hence, based on our long-term experience,
we consider VBG-RYGB to be an effective operation that allows
postsurgical management of the whole biliary and upper
gastrointestinal tract alongside adequate control of severe
obesity. This confirms data from obesity surgery centers that
have adopted this technique, which reported favorable outcomes,
and superior weight loss in morbid and superobese patients with
a low mortality and morbidity [6, 18].

In the last 5 years, 27 laparoscopic gastric bypasses and
390 laparoscopic sleeve gastrectomies have been performed in
our center. The number of VBG-RY gastroenterostomy cases is
limited due to the ease and rapid applicability and good results of
laparoscopic sleeve gastrectomy. However, in this period when
laparoscopic surgery was preferred by both surgeons and
patients, laparoscopic VBG-RY gastroenterostomy can be
planned for selected patients. Our study has some limitations, it
is a retrospective study, its findings should be reinforced by
prospective studies designed laparoscopically and with more
patients.

In conclusion, based on 7-year follow-up data, our
findings indicate the efficacy and safety of VBG-RYGB in
bariatric surgery for weight loss combined with low mortality
and morbidity rates. In addition, this technique enables
postoperative diagnostic and therapeutic endoscopic and x-ray
imaging of the distal stomach, duodenum and biliary tract.
Hence, our study suggests that VBG-RYGB provides a feasible
bariatric surgical procedure with better postoperative evaluation
and management of the whole upper gastrointestinal system
through the stomach window created with the band while also
enabling acceptable weight loss.
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