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The purpose of this study was to evaluate mini-gastric bypass (MGB) as a second bariatric procedure for 
patients with behavioral nutritional problems after primary restrictive procedures, with special emphasis on 
operative and postoperative outcomes.

Patients and methods: This was a prospective cohort study that was conducted in the Department 
of General Surgery at Ain Shams University Hospital from 2012 to 2014, where laparoscopic mini-gastric 
bypass (MGB) was performed in 30 consecutive patients with nutritional behavior problems after restrictive 
surgery. The outcome of surgery was assessed at 3,6,9 and 12 months for correction of nutritional behavior 
problems, as well as the body mass index (BMI). Nutritional deficiencies due to MGB were monitored.

Results: MGB was successful in prevention of vomiting and correction of solid food intolerance in 27 (90%) 
out of the 30 patients. The sweet eating behavior was corrected in all patients but new nutritional problems 
in the form of dumping and bilious vomiting were reported. Weight loss results were very satisfactory after 
one year.

Conclusion: MGB is a good successful second procedure in correction of nutritional problems arising after 
primary restrictive surgery. Both solid food intolerance and sweet eating were successfully corrected. There 
was also a very satisfactory improvement in weight loss results.

Keywords: Mini-gastric bypass, laparoscopic bariatric surgeries, nutritional problems, body mass index, 
biliary reflux.

Introduction
The normal physiology of digestion is minimally  
affected by restrictive bariatric surgical procedures 
such as gastric banding (GB), vertical banded 
gastroplasty (VBG) and sleeve gastrectomy 
(SG). Consequently, nutritional deficiencies 
are uncommon to occur with such procedures. 
However, nutritional deficiencies can occur due 
to caloric restriction and inadequate nutritional 
behaviors. This is common with rapid and 
significant loss of weight.1 The limited volume  
capacity after gastric restriction causes a marked 
reduction in the amount of food eaten at each meal 
and this is the main mechanism of losing weight in 
those patients.2

All experts recommend that postoperatively 
patients should have small frequent meals, food 
should be chewed well, beverages should be taken 
after 30 minutes of having a meal, and not at the 
same time, and they should also stop eating once 
they are full. Patients also need to eat more fruits 
and vegetables, while food that is rich in saturated 
fats and simple carbohydrates should be limited.2 
Failure to follow these nutritional instructions 
would end up with failure of these restrictive 
procedures and a second bariatric procedure might 
be needed. Intolerance for solid food, vomiting 

and sweet eating are the commonest problems 
that have influence on the lifestyle of people 
trying to lose weight. These are considered good 
indications for having a second surgery. Mini-gastric 
bypass (MGB) that was described by Rutledge, 
3 was found to have excellent outcomes as a 
malabsorptive bariatric surgery, with low rates of  
complications.4-9

 
The purpose of this study was to evaluate MGB 
as a second bariatric procedure for patients with 
behavioral nutritional problems after primary 
restrictive procedures, with special emphasis on 
operative and postoperative outcomes.

Patients  and methods
This was a prospective cohort study that was 
conducted in the Department of General Surgery 
at Ain Shams University Hospital from 2012 to 
2014 (after having the IRB approval) where 
MGB was performed in 30 consecutive patients 
with nutritional behavior problems after previous 
restrictive surgery. Eighteen patients of them had 
a previous VBG, 8 had GB and 4 patients had SG. 

Full history was taken from patients (including 
type of surgery previously performed and whether 
there were associated symptoms of solid food 
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intolerance, vomiting or sweet eating) and their 
BMI was calculated. Pre-operative nutritional 
assessment was done through a questionnaire 
filled in by the patients and an informed written 
consent was signed.   

The surgery was done laparoscopicaly for all 
patients under general anesthesia. Patients lied 
supine with separated legs and elastic stockings 
were used as a prophylaxis for DVT. A Veress 
needle was inserted in the left subcostal region 
with strong upward skin retraction to create the 
pneumoperitoneum. A 12 mm camera port was 
introduced in the midline at 1/3 the distance 
between the umbilicus and the xiphisternum then 
a 30 degree-angled scope was put through it to 
direct other port placement. Two 12 mm working 
ports were inserted in the midclavicular plane on 
either side of the midline, Another 10 mm port was 
inserted in the left upper quadrant to help retract 
the gastric fundus and a last 10 mm port to help 
liver retraction was placed to the left and just 
below the xiphoid process.

Fig 1: The port sites for MGP.

Patients were then placed in steep reverse 
Trendelenburg position to expose the esophagus 
and stomach. 

A long narrow gastric tube was created by using 
staplers (45 mm and 60 mm Endo GIA linear 
staplers) after withdrawing the nasogastric tube 
up into the esophagus to avoid being caught by 
the staplers.

 
Fig 2: Creation of gastric tube.

The omentum was then opened from the free 
border till the transverse colon to form the omental 
curtain and to identify the duodeno-jejunal flexure 
(DJ). The jejunal loop was drawn upwards through 
the omental curtain in front of the body of the 
stomach towards the gastric tube.

This was followed by subsequent anastomosis of 
that gastric tube to the jejunal loop, at about 200 
cm from the DJ using a 45 mm Endo GIA linear 
stapler to create the gastrojejunostomy side to side 
anastomosis. The site of insertion of the stapler 
was then closed using continuous 2/0 polygalactin 
sutures. Intra-operative testing of the stapler line 
was done by injecting diluted methylene blue dye 
through the nasogastric tube to exclude any leaks. 
The mesenteric defect was then closed using 2/0 
polypropylene purse string sutures. A drain was 
placed posterior to the gastrojejunal anastomosis 
and brought out through the right subcostal port 
site. 

Prophylactic antithrombotic measures 
(anticoagulant therapy, elastic stocking, pneumatic 
pressure garments and leg massage) and antibiotics 
were continued until patients got ambulant. Oral 
diet was started on the third post-operative day. 
Patients started on daily multivitamins 3 weeks 
after surgery.

On postoperative day 4, most patients were 
discharged home on liquid diet for 2 weeks with 
about 100 ml of fluid given every hour. Low fat 
and low calorie fluids as milk, yogurt, fruits or 
vegetable juices and warm soups were advised. 
For the next two weeks, feeding was built up to 
pureed food. Meals were not given more than  
100-150 gm at a time. The total amount of purred 
food was around 500 gm/day, and then small 
portions of normal food were given for two weeks. 
After that, patients were asked to make up their 
own menus, they were advised to eat little and 
chew the food thoroughly. Drinking was allowed 
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only between meals. Written instructions were 
given to each patient.

Outcome of the surgery was assessed at 3, 6, 
9 and 12 months for correction of nutritional 
behavior problems, as well as for calculating the 
BMI. Nutritional deficiencies due to MGB were 
monitored.

Results
There were 10 male (33.3%) and 20 female 
patients (66.6%) with a mean age of 32.17 years. 
The mean BMI before revision was 39.46. The 
mean interval between the last bariatric surgery 
and the MGB was 35.45 months. 

The pre-operative nutritional assessment 
questionnaire showed that all selected patients 
(100%) were having solid food intolerance. There 
was an overlap between solid food intolerance, 
vomiting and sweet eating in 25 patients (83.3%) 
(Table 1).

Table 1: Pre-operative data of patients with 
previous VBG, GB and SG before being operated 
upon by MGB

VBG GB SG
Number 18 

cases
8 cases 4 cases

Mean age (years) 28.28 37.66 30.57
Mean pre-operative BMI 
(Kg/m2)

38.2 40.75 39.44

Solid food intolerance 18 
cases

8 cases 4 cases

Vomiting 18 
cases

6 cases 1 case

Sweet eating 16 
cases

6 cases 3 cases

Mean time interval from 
the previous bariatric 
procedure (months)

38.6 32.55 35.2

Comparison between patients with prior VBG, SG 
and GB showed that the mean operative time and 
postoperative hospital stay was longer in patients 
with previous VBG. Moreover, we recorded one 
case of dumping (3.3%) and another case of 
occasional bilious vomiting (3.3%) in patients with 
previous VBG. These were corrected by educating 
the patients to eat slowly, avoid eating before sleep 
and by giving proton pump inhibitors. There was 
only one case (3.3%) of malnutrition and anemia 
in patients with prior SG that was corrected by 
adequate iron and vitamin supplementation.

Conversion to open was not required in any of the 
patients. No mortalities occurred in this series.

Table 2: Operative time, hospital stay and  
complications of MGP for the three groups of 
selected patients

VBG GB SG
Mean operative time  
(minutes)

182.88 154.12 110.99

Mean hospital stay (days) 5.12 4.09 3.01
Dumping 1 - -
Bilious vomiting 1 - -
Malnutrition and anemia - 1

MGB was successful in prevention of vomiting, 
correction of solid food intolerance in 27 (90%) 
out of the 30 patients. The sweet eating behavior 
was corrected in all patients (100%) and weight 
loss results were very satisfactory at 12 months.

The mean BMI showed a progressive decrease in 
the first 9 months after surgery that was followed 
by only a trivial decrease in the following 3 months, 
and by the end of the follow up period, patients 
reached a satisfying BMI without excessive weight 
loss. All patients were satisfied with the eating 
dimension and were able to eat solid well-chewed 
food.

Table 3: Follow up of BMI postoperatively
VBG GB SG

Mean BMI after 3 
months (kg/m2)

32.8 35.2 34.25

Mean BMI after 6 
months (kg/m2)

29.96 31.22 30.26

Mean BMI after 9 
months (kg/m2)

27.57 28.79 27.99

Mean BMI after 12 
months (kg/m2)

27.24 27.55 27.82

Discussion
Good food tolerance was defined by Schweiger 
C et al. as the capability to eat various types of 
food easily, such as red meat, white meat, salad, 
vegetables, bread, rice, pasta, and fish. This 
study showed that impaired eating quality and 
food intolerance usually develop after all types of 
bariatric surgeries; however, tolerance gets better 
by passing of time and is affected by the type of 
surgery. They found that patients with LAGB had 
the lowest quality of eating in comparison with 
Roux-en-Y gastric bypass (RYGB), SG, and bilio-
pancreatic diversion (BPD) patients.10

In our study, the pre-operative nutritional 
assessment questionnaire showed that the 30 
selected patients (100%) were having solid food 
intolerance after previous bariatric procedure, 
whereas vomiting and sweet eating occurred 
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in 25 patients (83.3%). Suter et al,11 found 
that LAGB patients had lower food tolerance in 
comparison to RYGB patients immediately after 
surgery.  A study conducted by De Zwaan et al,12 
on 59 patients that underwent RYGB revealed 
that 30.5% of them complained of constant  
chewing and spitting out food to avoid plugging, 
and over 60% reported to have attacks of vomiting 
18 to 35 months following the operation. However, 
the results of our study showed that MGB was 
successful in preventing vomiting and that solid food 
intolerance was corrected in 27 patients (90%) out 
of the 30 and patients were satisfied with the eating  
dimension and were able to eat solid well-chewed 
food. The sweet eating behavior was corrected in 
all patients (100%) and weight loss results were 
very satisfactory at 12 months. 

Ernst B et al. in their study showed that repeated 
vomiting and avoiding eating certain types of 
foods might result in shifting of some patients 
to eat soft and semi liquid high-caloric diet that 
might allow them to eat larger portions and avoid 
vomiting. This behavior might end up with an  
unexpected putting on weight.13 Moreover, the 
incapacity to eat different types of food and 
frequent vomiting could also result in nutritional 
deficiencies.10

Many studies have described RYGB to be the best  
procedure for revision.14-17 However, complete  
dissection of the upper stomach and performing an  
anastomosis close to the esophago-gastric junction 
would make this procedure very challenging, 
especially in cases with band erosion that have 
marked adhesions as a result of the massive  
inflammatory process. Furthermore, the high site of  
anastomosis would make it more liable for tension 
and fistula formation.18 In contrast, MGB has a 
lower anastomosis and complete dissection of 
the upper part of the stomach is not mandatory. 
Moreover, the Roux-en-Y limb is dispensed in 
MGP by creating a long gastric tube with one less  
anastomosis that provides better blood supply to the  
gastric tube, which might decrease the incidence 
of leakage and makes the procedure easier.19

In our study, we did not report any cases of 
anastomotic leakage. The issue of whether 
increased bile acid in the stomach might result 
in developing chronic gastritis and inducing 
carcinogenic effects after MGB has aroused much 
controversy.20 The incidence of bilious vomiting and  
gastritis was reported to be 70% after Mason’s 
old loop gastric bypass; this is because of its 
high transverse small pouch and having a loop 
close to the esophagus.21,22 Therefore, Roux-
en-Y construction in gastric bypass was used 
to decrease the incidence of reflux alkaline  
esophagitis. However, bile reflux is not considered 

to be a common complication in MGB as the 
anastomosis is low in the stomach.23-25 However, 
patients may experience bile reflux occasionally, 
especially during vomiting. In our study there 
was only one patient (3.3%) with bilious vomiting 
that resolved after few days by giving proton 
pump inhibitors and by avoiding eating before 
sleeping. In a study done by Mahawar KK et al. the 
incidence of bile reflux and marginal ulcers in MGB 
has been reported to be very low and similar to 
that in Roux-en-Y gastric bypass,26 whereas in the  
series done by Noun et al. on 1,000 patients in 
6 years, only 4 patients (0.4%) required revision 
of MGB due to bile reflux and were operated on 
by laparoscopic latero-lateral (Braun) jejuno-
jejunostomy.27

Development of marginal ulcer is a possible 
complication of MGB. It is usually transient and 
could be treated by proton pump inhibitors. To 
avoid development of marginal ulcer, it is essential 
to create a narrow gastric tube during performing 
the operation. The development of marginal ulcer 
is usually related to the size of the gastric tube 
and the consumption of drugs that predispose to 
ulceration.7
 
However, in our study, we did not report any  
marginal ulcers during the period of follow up. In 
terms of weight loss, our results showed that the 
mean BMI decreased progressively in the first 9 
months after surgery then the rate of decrease 
slowed down and by the end of the follow up 
period, a satisfying BMI was reached without 
excessive weight loss.

Some studies showed that more weight loss 
would be obtained by increasing the length of 
the bypassed small intestinal limb but, at the 
same time, this would increase the incidence of 
late nutritional deficiencies such as iron deficiency 
anemia, vitamin B deficiency, folate deficiency, and 
other micronutrient deficiencies. Anemia that could  
develop with gastric bypass could be remedied by 
giving adequate iron and vitamin supplements. 
However, detection of long-term sequelae 
of micronutrient deficiencies, such as bone 
disease, needs further long-term follow-up.28-30 
Mahawar KK et al. in their study suggested that 
adjusting the bypass limb in MGB according 
to the BMI may give a chance to balance 
between weight reduction and the risk of  
developing micronutrient deficiencies. They 
declared that better results could be obtained by 
using a bypass limb of 150 cm in patients with BMI 
below 40, with increasing 10 cm in that limb with 
every BMI category related to obesity instead of 
using a fixed 200-cm limb for all patients.26 In our 
study there was only one case (3.3%) of malnutrition 
and anemia that was corrected by iron and vitamin  
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supplementation, whilst in a study done by Kular 
KS et al.,31 anemia was seen in 6.9% of MGB 
patients at 5 years. Similar incidence was detected 
in studies conducted by Lee et al., Rutledge and 
Walsh, and Rutledge.3,8,32

 
Conclusion
MGB is a good successful second procedure in 
correction of nutritional problems arising after 
primary restrictive surgery. Both solid food 
intolerance and sweet eating are successfully 
corrected. There is also a very satisfactory 
improvement in weight loss results.
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