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Abstract Mini gastric bypass is a modification of Mason
loop gastric bypass with a longer lesser curvature-based
pouch. Though it has been around for more than 15 years,
its uptake by the bariatric community has been relatively slow,
and the procedure has been mired in controversy right from its
carly days. Lately, there seems to be a surge in the interest in
this procedure, and there is now published experience with
more than 5,000 procedures globally. This review examines
the major controversial aspects of this procedure against the
available scientific literature. Surgeons performing this proce-
dure need to be aware of these controversies and counsel their
patients appropriately.
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Abbreviations

MGB Mini gastric bypass

RYGB Roux-en-Y gastric bypass

PRISMA  Preferred Reporting Items for Systematic
Reviews and Meta-Analyses

LRYGB  Laparoscopic Roux-en-Y gastric bypass

LMGB Laparoscopic mini gastric bypass

GORD Gastro-oesophageal reflux disease

Introduction

Mini gastric bypass (MGB) is a modification of Mason loop
gastric bypass [1] with a longer lesser curvature-based pouch.
Even though the first MGB procedure was performed more
than 15 years ago in 1997 and reported in 2001 [2], its uptake
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by the bariatric community has been slow and controversial
[3, 4]. Symptomatic biliary gastritis and oesophagitis, requir-
ing revisional surgery, have been reported in the literature [5].
Others have expressed concern about the risk for gastric/
oesophageal cancer due to chronic alkaline reflux [3, 6, 7].
Concerns have also been expressed about reported complica-
tion rates and the extent of follow-up, with a recommendation
to establish a registry of complications and revisional proce-
dures [5].

At the same time, this procedure has its own unique advan-
tages. It is an attractive bariatric procedure compared to the
gold standard Roux-en-Y gastric bypass (RYGB) with one less
anastomosis. Many thousands of these procedures have now
been performed by different surgeons who believe it is a better
alternative to RYGB due to shorter operative time, fewer sites
for anastomotic leaks and internal herniation, shorter learning
curve, ease of reversibility and revision with equivalent results
in terms of weight loss and co-morbidity resolution [8—16].

This paper systematically examines the controversial as-
pects of this procedure on the basis of evidence available in
the scientific literature in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement.

Methods

An online search in PubMed, Embase, and Google Scholar was
performed by two authors independently to identify all relevant
clinical literature on MGB using key words ‘mini gastric by-
pass’, ‘single anastomosis gastric bypass’, ‘omega loop gastric
bypass’, ‘Mason loop gastric bypass’, ‘loop gastric bypass’,
‘bile reflux’, ‘Barrett’s oesophagus’, ‘gastric cancer’, and ‘oe-
sophageal cancer’ in various combination. The articles were
also obtained from the references of these articles. Last of this
search was carried out on 30 April 2013. These articles were
chosen as they either described significant experience with this
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procedure or otherwise made a useful contribution to the debate
on this procedure. Figure 1 gives the PRISMA flow chart for
article selection.

Results

There are a number of controversial aspects with this proce-
dure. We discuss below each of these aspects against available
published scientific literature.

Gastric and Oesophageal Bile Reflux

First published opposition to MGB came from Fisher et al. [3].
Amongst other things, they pointed out the paper from McCar-
thy et al. [7], who studied endoscopic, chemical, and histolog-
ical findings in 28 random patients with ‘loop gastric bypass’,
‘loop gastric bypass plus entero-enterostomy’ between the
afferent and efferent loops, and ‘Roux-en-Y gastric bypass’.
Total bile acid levels for the three groups were as follows: 5,
092+1,673 umol/L, 1,638+581 wmol/L, and 4044384 pumol/
L, respectively. The incidence of ‘endoscopic’ gastritis was
71 % in the standard loop bypass, 45 % in the entero-
enterostomy group, and 13 % in the Roux-en-Y group. Histo-
logical abnormalities were present in 86 % of the patients who
underwent standard loop bypass, in 91 % of those with an
additional entero-enterostomy, and in 63 % of the Roux-en-Y
group. There was poor correlation of symptoms and objective
findings in this study. It is worth noting that a number of
patients with RYGB also had histologically proven gastritis
in this study. Others have observed similar findings [17].

Fig. 1 PRISMA article selection Identification
flow chart
Screening
Eligibility
Included

The study by McCarthy et al. [7] was published in 1985,
long before the first MGB was performed and included pa-
tients who underwent Mason loop gastric bypass [1]. Howev-
er, despite the obvious differences between the previously
performed Mason’s loop gastric bypass (high transverse gas-
tric pouch based on the fundus) and the MGB (lesser
curvature-based longer pouch), both of them are likely to lead
to increased exposure of gastric mucosa to bile. It is however
worth noting that the incidence of histological gastritis be-
tween the different groups in the study by McCarthy et al. [7]
was not vastly different, and symptom correlation was poor.

Though duodenogastric bile reflux is a physiological phe-
nomenon [18, 19], excessive duodenogastric biliary reflux can
cause intestinal metaplasia and symptomatic gastritis/
oesophagitis [20-22]. A higher gastric and/or oesophageal
concentration of bile is seen after surgical procedures like
cholecystectomy [23-26], Billroth II gastrectomy [27-30]
and, as McCarthy et al. [7] showed, after Mason’s loop gastric
bypass. Though there are no studies formally evaluating the
bile acid levels in gastric pouch after MGB, it is likely that
these patients will also have higher concentration of bile in the
gastric pouch and oesophagus. However, we should be cau-
tious in interpreting the significance of bile acid levels in the
stomach in predicting symptomatic gastric/oesophageal reflux
[31-34] or risk for gastric/oesophageal cancer. We examine
these issues in the following paragraphs.

Symptomatic Biliary Reflux

The second published criticism of this procedure came from
Johnson et al. [5]. They searched the databases of five medical

40 Articles on MGB and 146 other articles dealing with
various aspects of this procedure identified through
database screening. A further 164 articles identified
through cross reference search

|

Initial screening identified 224 articles that contributed to
this debate.

|

96 articles excluded as they did not make a significant
contribution. Most of these were either experimental or
animal study and included in other systematic reviews

|

128 articles making a significant contribution to this review
included.
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centres retrospectively to identify patients who needed surgi-
cal revision after a MGB procedure and found 32 patients.
Indications for revisional surgery were gastrojejunostomy
leak in 3, bile reflux in 20, intractable marginal ulcer in 5,
malabsorption/malnutrition in 8, and weight gain in 2. Of
these, 21 required conversions to RYGB, an additional 5 were
planned for revision, 2 were treated with Braun entero-
enterostomies, and 4 required one or more abdominal explo-
rations. Three patients with anastomotic leaks required multi-
ple operations to control sepsis, and two of them subsequently
underwent conversion to RY GB. Five patients with intractable
marginal ulcer had either undergone revision to RYGB (4) or
planned for it (1). The most frequent complication reported in
this study was bile reflux gastritis, which was seen in 20
patients. This necessitated conversion to RYGB in 14, and
an additional 4 were planned for it. The remaining two of these
patients were treated with Braun entero-enterostomies. The
authors admit that the denominator from which these patients
come is unknown, and significantly none of the patients in this
study had biliary oesophagitis as their dominant problem. The
authors of this paper reported that leaks following this proce-
dure are more difficult to manage than those after Roux-en-Y
reconstructions because of large volumes of biliary and pan-
creatic secretions.

On the other hand, surgeons who have significant experi-
ence with MGB have not reported symptomatic reflux to be a
major problem after this procedure. Rutledge and Walsh re-
ported significant improvement (85 %) in reflux-related symp-
toms in their series [8]. In Rutledge’s earlier paper [2], only
0.6 % (six) of the patients had reflux postoperatively as
opposed to 62 % of the patients preoperatively. None of the
patients in the study by Carbajo et al. [13] had reflux symp-
toms postoperatively. They studied reflux with 24-h pH and
manometry in conjunction with endoscopy at 12 and
18 months after surgery in their first 20 patients, and the
results were normal in all. This, of course, does not measure
bile reflux. Noun et al. [9] reported symptomatic biliary reflux
in 4 patients (all revisional MGB) in their series of 1,000
patients. However, they believe that it is easily corrected by
‘stapling the afferent loop just before the gastrojejunostomy
and performing a latero-lateral jejuno-jejunostomy 70 cm dis-
tal to the gastrojejunostomy’. In the only available random-
ized controlled trial (RCT) of MGB vs RYGB [35], both
procedures significantly improved the total Gastrointes-
tinal Quality of Life Index (GIQLI) at 1 year to a
similar extent. The same group reported [16] similar
improvement in GIQLI score in their retrospective compara-
tive analysis of RYGB and MGB over a period of 10 years.
However, MGB patients had a better score in abdominal
pain, but lower score in eating with pleasure and trouble
with diarrhoea than RYGB patients. None of these au-
thors have reported leaks following MGB to be partic-
ularly difficult.
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Marginal Ulcer and Poor Follow-Up

Johnson et al. [5] claimed that reoperation rate for intractable
marginal ulcers reported in the largest published series on
MGB by Rutledge and Walsh [8] was ‘clearly inaccurate
and as a result of poor follow up and/or bias’. In their paper
[8], Rutledge and Walsh reported persistent ulcers requiring
revisional surgery in three patients; Johnson et al. [5] de-
scribed five patients in their study who needed (or were
waiting for) a conversion to RYGB for intractable marginal
ulcers, and the authors suspected that many of these patients
were operated by Rutledge. It is significant that Rutledge’s
study reports ulcers in 97 (4 %) patients, and their reported
follow-up was 68 %. It is possible that some of these patients
who developed marginal ulcers then presented to other centres
and required revisional surgery. Reported marginal ulcer rate
after MGB in the three big studies [8, 9, 16] of 0.6-4.0 %
seems similar to that seen with RYGB [36-38]. All six pa-
tients in the report on 1,000 MGBs by Noun et al. [9]
responded to PPL. Lee et al. [16] reported a 0.6 % rate of
marginal ulcer in both MGB (n=7/1,163) and RYGB (3/494)
patients in their retrospective comparative study of two pro-
cedures with similar improvements in Gastrointestinal Quality
of Life scores at 5 years. They had a 56 % follow-up at 5 years.
It is however obvious that some patients with marginal ulcers
following MGB, like those undergoing RYGB, will need
revisional surgery. It is unclear whether these ulcers after
MGB are less responsive to medical management than those
developing after RYGB. The point regarding poor follow-up
is very valid and a general concern with all bariatric proce-
dures, most of which are relatively new, and surgeons should
think of ways to improve follow-up [39-43].

Long-term Risk for Gastric/Oesophageal Cancer due
to Biliary Reflux

To the best of our knowledge, there has been no report of
gastric or oesophageal cancers following MGB. However, in
view of small numbers performed and relatively short follow-
up available, this information is not of much clinical impor-
tance. In the absence of such a direct evidence that MGB is
associated with a higher risk for gastric and/or oesophageal
cancer, we examined incidence of Barrett’s oesophagus and
gastric and/or oesophageal cancers in other groups of patients
(Billroth types I and II gastrectomy, cholecystectomy, and
Mason’s loop gastric bypass) who have a higher concentration
of bile in stomach and/or oesophagus.

Bile Reflux and Barrett’s Oesophagus
A recent systematic review [43] of 83 articles noted that in “in-

vivo studies’, bile acid concentrations were higher in the oe-
sophageal aspirates of patients with gastro-oesophageal reflux
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disease (GORD) than those of the controls, and bile acid
infusions triggered GORD symptoms. The review also found
that in the in vitro studies, bile acid stimulated squamous
oesophageal cells and Barrett’s epithelial cells to produce in-
flammatory mediators (e.g. IL-8 and COX-2) and caused oxi-
dative stress, DNA damage and apoptosis. They also induced
squamous cells to change their gene expression pattern to
resemble intestinal-type cells and caused Barrett’s cells to in-
crease expression of intestinal-type genes.

Clinical studies however have not shown an unequivocal
association between conditions with a higher gastric concen-
tration of bile and Barrett’s oesophagus. Nason et al. [44]
found that risk for Barrett’s oesophagus did not significantly
vary with increasing concentrations of total or free bile acids
in the stomach. Taha et al. [45] did not find increased preva-
lence or severity of reflux or Barrett’s oesophagus in 140
patients who had undergone different types of gastric surgery
(62 patients with vagotomy and gastroenterostomy, 21 with
vagotomy and pyloroplasty, 15 gastro-enterostomy, 14 Billroth
1, and 28 Billroth IT) compared to 100 patients with a normal
stomach. One hundred nineteen of these 140 patients had bile
gastritis, and 31 of these 119 also had biliary oesophagitis.
Parrilla et al. [46], Avidan et al. [47], and Akiyama et al. [48]
have also found that gastric surgery did not increase the risk for
developing Barrett’s oesophagus. Avidan et al. [47] concluded
that gastric surgery for benign peptic ulcer disease was not a
risk factor for either short- or long-segment Barrett’s oesoph-
agus. Akiyama et al. [48] did not find any association between
distal gastrectomy and incidence or progression of Barrett’s
oesophagus. Champion et al. [49] further found that fasting
bile acid concentrations in distal oesophagus did not distin-
guish patients with Barrett’s oesophagus from those with reflux
without Barrett’s. They concluded that increased quantity of
acid reflux was the single factor most characterizing patients
with Barrett’s oesophagus.

Partial Gastrectomy and Gastric Cancer

Partial gastrectomy, Billroth II in particular, is associated with
bile reflux into the stomach [27—-30]. This is believed by some
to be the most logical explanation for higher incidence of
gastric cancers reported in these patients [50-56]. This is not
however a view shared by all [57—63]. Others have only found
a long-term association. Lagergren et al. [64] found that the
total number of observed gastric stump cancers was not higher
than expected in their population-based cohort study of 18,
912 patients who had undergone distal gastrectomy for benign
ulcer disease between 1964 and 2008 in Sweden. However,
there was an increased risk for cancer in the gastric remnant
30 years or longer after gastric resection for benign disease. La
Vecchia et al. [65] got similar results. They found that within
20 years after gastrectomy, the relative risk for gastric cancer
was not significantly raised (RR=1.2, 95 % CI1 0.5-2.8), but a

positive association emerged after longer time intervals. The
RR was 1.6 (95 % CI 0.7—4.1) after 20 to 29 years, and 3.5
(95 % CI 1.3-10.0) after 30 years or more. In their analysis,
published in 1992, of the 12 prospective epidemiological
studies, Lacaine et al. [66] found that 7 of them showed an
increased risk for gastric cancer in patients operated on for
peptic ulcer disease, while the remaining 5 studies did not.
The authors believed that ‘evidence was good enough to
identify patients who underwent partial gastrectomy more
than 20 years previously as a high-risk group for the develop-
ment of carcinoma’. We examine below the possible factors
behind this observed association.

Helicobacter pylori is a common etiologic agent for both
gastric ulcers and gastric cancers, and patients with gastric
ulcers are at an increased risk for gastric cancer [67]. Seoane
et al. [68] found H. pylori in 100 % of gastrectomy patients
who eventually developed stump cancer as opposed to 85 %
of those who did not. This bacterium was first reported by
Marshall and Warren in 1984 [69]. Rapid urease test came in
1987 [70], and the first eradication regime was suggested in
1988 [71]. It is worth noting that almost all of the studies
[51-56] that show a significant association between partial
gastrectomy and gastric cancer predate these important devel-
opments. The meta-analysis published by Tersmette et al. [72]
that showed a relative risk of 1.46 for gastric cancer in post-
gastrectomy patients was also published in 1990. A more
recent very large study [73] showed a 40 % risk reduction in
resected gastric ulcer patients as opposed to their unoperated
peers, who had double the risk for cancer compared to matched
population.

Interestingly, the increase in risk for gastric cancer is asso-
ciated with all kinds of benign ulcer surgeries [50, 74, 75] and
not just Billroth II gastrectomy. This perhaps points towards
H. pylori rather than bile reflux being the dominant factor in
its pathogenesis. A slightly higher risk for gastric cancers seen
with Billroth IT gastrectomy as opposed to Billroth I gastrec-
tomy by some authors [50, 72] may point to a synergistic role
of bile and H. pylori in the pathogenesis of gastric stump
cancer [76]. This is further reinforced by findings that H.
pylori, either alone [77] or in conjunction with bile reflux
[78], is an important factor in the pathogenesis of reflux
gastritis after gastrectomy. Another important variable, which
is whether biliary reflux facilitates or hampers survival of H.
pylori, is a matter of debate, and this further complicates the
issue [79—-81]. In their comprehensive review of gastric stump
carcinoma, Sitarz et al. [82] concluded that achlorhydria,
hypergastrinaemia, bile reflux, Epstein—Barr virus, H. pylori,
atrophic gastritis and polymorphisms in interleukin 1 beta and
cyclooxygenase 2 all play a role in the pathogenesis of gastric
stump cancer.

It is also worth noting that many studies from the Far East
have not found a higher risk for cancer after Billroth types I and
II gastrectomies [61, 83, 84]. Many surgeons there routinely
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use these methods to reconstruct anatomy after distal gastrec-
tomy [85-90]. Since these populations report a higher inci-
dence of gastric cancer as such, it is possible that removal of a
significant part of the stomach more than compensates for the
additional risks imposed by surgery.

Partial Gastrectomy and Oesophageal Cancer

Lagergren and Lindam [91] concluded that gastrectomy
(Billroth II) for peptic ulcer disease did not increase the risk
for oesophageal adenocarcinoma from their population-
based cohort study of 19,767patients who had undergone
gastrectomy for peptic ulcer disease between 1964 and 2008
in Sweden. Birgisson et al. [92] found that previous gastric
surgery was rarely found in patients with oesophageal cancer.
They concluded that gastric surgery and its associated
duodenogastroesophageal reflux do not play a role in the
aetiology and rising incidence of adenocarcinoma of the
oesophagus.

Lundegérdh et al. [75] found an increased risk for oesoph-
ageal cancer (relative risk of 2.2) in patients operated on for
stomach ulcer. Alexandrou et al. [93] and Hashimoto et al.
[94] found that a history of gastrectomy (especially the
Billroth I type) is associated with more lower-third squamous
cell oesophageal carcinomas. One suspects that the higher risk
for squamous cell cancer seen in these studies would be due to
factors other than biliary reflux. For example, smoking and
alcohol have been implicated in the pathogenesis of both
peptic ulcer disease and squamous cell carcinoma of the
oesophagus.

Cholecystectomy and Gastric/Oesophageal Cancer

Cholecystectomy increases bile reflux into the stomach
[23-25, 95, 96], but does not produce detectable difference
in bile concentration in the oesophagus [97]. Cholecystecto-
mized patients have not been found to be at a higher risk for
gastric and oesophageal cancer [98—101]. It is possible that an
association seen with oesophageal adenocarcinoma in some
studies [102, 103] is due to the fact that symptomatic severe
gallstone disease and adenocarcinoma of the oesophagus
share some common risk factors such as obesity. Authors do
not believe risk for oesophageal cancers to be a significant risk
before offering cholecystectomy to their patients with symp-
tomatic gallstone disease.

Mason’s Loop Gastric Bypass

As discussed above, despite some differences, there are fun-
damental similarities between Mason’s loop gastric bypass
and MGB. The incidence of cancers in the historical cohort
of loop gastric bypass patients can hence be used to get an idea
of the risk for long-term gastric cancer with MGB.
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Scozzari et al. [104] recently published a systematic review
of all published cases of oesophago-gastric cancers after bar-
iatric surgery. In the literature, they found 33 reported cancers
after bariatric surgery. It is worth noting that only one of them
was in the gastric pouch of a patient who had undergone
Mason loop gastric bypass 26 years previously. In the absence
of a known denominator, the relative risk is difficult to esti-
mate. There were two further cancers reported in the bypassed
stomach after Mason loop gastric bypass. There is currently
insufficient data to comment on the overall risk for gastric
cancer in the bypassed stomach after any type of gastric
bypass. Though, it has been reported after both RYGB and
Mason’s bypass [104], some surgeons believe that gastric
bypass actually protects against cancer in the bypassed stom-
ach. An animal study [105] recently suggested that RYGB
reduced the risk for cancer in an experimental rat model
of dietary-induced carcinogenesis. It is also worth noting
that Scozzari et al. [104] did not find any report of cancer after
MGB, but this is probably insignificant in view of the small
numbers and relatively short follow-up available for these
patients.

Evidence Based on the Scientific Literature

At the present time, there are only a handful of studies de-
scribing any clinical experience with this procedure [2, 816,
35, 106—117], but they present more than 5,000 published
procedures with three groups reporting experience of at least a
thousand patients [8, 9, 16]. There is only one RCT comparing
laparoscopic Roux-en-Y gastric bypass (LRYGB) and laparo-
scopic mini gastric bypass (LMGB) from Taiwan, with 40
patients in each arm [35]. This RCT does not meet all the
CONSORT guideline requirements, but does have robust
follow-up. LRYGB had a significantly higher complication
rate of 20 % (eight patients) compared to 7.5 % (three patients)
with LMGB. There were two anastomotic leaks seen with
LRYGB. Significantly higher number of patients achieved
an excess weight loss of >50 % with LMGB (95 % vs
75 %), with no mortality in either group. The incidence of
marginal ulcer was 5 % in the LMGB group, and 3 % in the
LRYGB group. Paucity of level 1 evidence plagues the entire
field of bariatric surgery, and more RCTs are needed to estab-
lish the evidence base for various bariatric procedures.

Malabsorption, Weight Loss, and Quality of Life

Though there is no published data on malabsorption after
MGSB, it is widely acknowledged that this procedure is more
malabsorptive than RYGB. Many MGB surgeons believe that
this procedure is more malabsorptive as it behaves a bit like
biliopancreatic diversion with a biliopancreatic limb length of
2.0 m. This is in comparison to RYGB, where biliopancreatic
limb length is typically only 50 cm, and the alimentary limb
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length is 150 cm. These surgeons suggest that though the total
bypassed small bowel is equal in both procedures, MGB is
more malabsorptive as there is some potentially for digestion
(due to salivary, gastric, and intestinal enzymes) and absorp-
tion (as food is in contact with small bowel) in the alimentary
limb of a RYGB patient; this is not the case with MGB, where
food is not in contact with the bypassed 2.0 m of the small
bowel at all.

More malabsorption may explain why MGB patients have
similar, if not superior, weight loss compared to RYGB pa-
tients, even though restrictive component provided by this
procedure is lesser (due to a longer and bigger pouch). In
our recently published systematic review on MGB [117], we
observed an excess weight loss (EWL) of 76, 74.6, and
71 % at 12, 18-24, and 60 months, respectively. In the
retrospective study of Lee et al. [16], the MGB patients had
significantly better weight loss at 5 years (72.9 % vs 60.1 %,
p value <005).

The automatic next question that then arises is whether this
increased malabsorption translates into more diarrhoea and an
adverse impact on quality of life. We have also exam-
ined quality of life with this procedure in our previously
mentioned review [117] and generally found positive
impact on quality of life after this procedure. Most authors
[8, 13, 16] have reported improvement in patients' quality of
life after this procedure. In the only available RCT of MGB
and RYGB published by Lee’s group [35], there was no
significant difference in the Gastrointestinal Quality of Life
Index score in the two groups 1 year after surgery, and the
score was significantly higher compared to the preoperative
score in both groups.

At the same time, higher malabsorption is a double-edged
sword. Where, on one hand, it may mean better success in
terms of weight loss, co-morbidity resolution, and less reli-
ance on restriction (enabling patients to maintain a healthy
diet), it also risks excessive malabsorption, requiring reversal
of this procedure in some patients [8]. However, in these
patients, ease with which this procedure can be reversed
laparoscopically may prove beneficial.

Technical Ease, Learning Curve, and Complications

The proponents of this procedure claim that having one less
anastomosis translates into technical ease, shorter learning
curve, and lower short-term and long-term complication rates.
In their 10-year retrospective experience of RYGB and MGB
[16], Lee et al. observed a lower complication rate with MGB
as compared to that with RYGB (1.8 % vs 3.2 %), but the
difference was not significant statistically (p value 0.071). Itis
however noteworthy that MGB patients had statistically sig-
nificant lower major bleeding (0.2 % vs 1.0 %, p value 0.016)
and early bowel obstruction (0.1 % vs 0.8 %, p value 0.014)
rates. Some MGB surgeons claim that one less anastomosis

will translate into lower leak rates with this procedure. How-
ever, one must note that leaks can also happen from staple
lines elsewhere, and it is possible that decreased leak from one
less anastomosis and division of omega loop will be offset by
leaks from longer staple line on gastric pouch and remnant
stomach. Indeed, Lee et al. [16] did not find a significant
difference in leak rates between the two procedures (1.3 %
with MGB compared to 1.4 % with RYGB, p value 0.836). In
the RCT comparing RYGB and MGB published by the same
group [35], RYGB took significantly longer to perform and
had higher early complication rates (20 % vs 7.5 %). This
RCT was however criticised for lack of authors' experience
with RYGB. Further studies will be needed to clearly establish
these trends towards superior early safety of this procedure.
Though, it is conceivable that operative time and early com-
plications are unlikely to be much different in the hands of
‘experienced’ RYGB surgeons, learning curve is a real issue
with bariatric surgery, and procedures with shorter learning
curve do tend to become very popular, sometimes even in the
absence of long-term convincing data. Lee et al. [35] estimat-
ed the learning curve for MGB to be 30 cases less than that for
RYGB. In addition, long-term risk for bowel obstruction and
internal hernia appears to be lower with MGB. In their retro-
spective study, Lee et al. [16] found a significantly lower long-
term incidence of bowel obstruction (0.1 % vs 0.8 %, p value
0.014) and internal hernia (0 % vs 0.4 %, p value 0.030).
Finally, the absence of jejuno-jejunostomy may lend this
procedure to easier revision and reversal compared to RYGB.
So obviating the jejuno-jejunostomy may have some short-
term and long-term advantages. What remains slightly unclear
is the cost at which these gains are achieved.

Name of the Procedure

There is also some controversy around the best name for this
procedure. The name ‘mini’ gastric bypass does sound a bit
promotional. Chakhtoura et al. [11] felt that omega loop
bypass was a better name for it. We would have preferred
the term ‘modified loop gastric bypass’ as the operation does
have some similarities with the loop gastric bypass described
by Mason, but there is now a body of scientific as well
as grey literature which describes this procedure as mini
gastric bypass. Changing the name at this stage will only create
confusion and conflict in the minds of future researchers and
patients.

Discussion
Bariatric surgeons around the world are constantly looking for
safer and more effective options to the gold standard RYGB.

Gastric banding, sleeve gastrectomy, and MGB have been
invented on the back of these ideas. Even though adjustable
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gastric banding [118] and sleeve gastrectomy [119, 120] have
not been around for around for much longer than MGB, they
are now accepted as mainstream bariatric procedures [121,
122]. This is not withstanding the poor results experienced by
some patients [123—126]. This has not been the case with
MGB, which has been criticised almost since first being
reported.

We have discussed all the controversial aspects of this
procedure in some detail in this paper. We have attempted to
present a balanced view of each controversial aspect and
covered all the arguments in favour of and against this proce-
dure comprehensively. It is not the purpose of this paper to
take sides, and we hence leave the interpretation of our find-
ings to the readers. Our aim is to inform the debate on this
procedure and enable surgeons as well as their patients to
choose wisely.

Our own interpretation of the literature is that biliary reflux
will lead to a higher incidence of histological gastritis, but it
does not always translate into adverse symptomatic outcome.
With regards to gastric cancer, it would appear that H. pylori is
amore important factor and probably an essential prerequisite.
It would hence seem a sensible policy to screen for and
eradicate H. pylori in all patients being considered for
MGB. In our unit, we adopt this approach for all our
RYGB patients as well. With a considerably longer
gastric pouch, as opposed to the Mason loop gastric bypass,
symptomatic biliary oesophageal reflux and oesophagitis do
not appear to be major problems in published studies with this
procedure.

We have not found a worryingly higher incidence of gastric/
oesophageal cancers reported in patients who underwent Ma-
son loop gastric bypass, which is the closest surgical model of
this procedure in our view. Any long-term risk for cancers will
not be apparent for many decades. We suspect that any poten-
tial risk for gastric/oesophageal malignancy in these patients
will be very low and outweighed by the benefits, some of
which are shorter operative time, shorter learning curve, lower
early complication rates, and lower early mortality. In addition,
it is easier to revise and reverse compared to sleeve gastrecto-
my and RYGB.

It is also perhaps worth noting that procedures like gastric
banding and sleeve gastrectomy are not free of these theoret-
ical concerns either. Some patients may experience a higher
incidence of gastro-oesophageal acid reflux [127, 128] after
these procedures, which is a known etiologic factor for ade-
nocarcinoma of the oesophagus. All bariatric procedures have
their own unique advantages and shortcomings. The selection
of appropriate bariatric procedure for a patient will clearly
depend on a range of patient-related, surgeon-related, and
procedure-related factors. Careful consideration of these fac-
tors by the surgical teams and a detailed discussion of pros and
cons of various procedures should enable patients to make an
appropriate informed choice.

@ Springer

Conclusion

MGB has been around for more than 15 years now, and many
surgeons are routinely performing it. At the same time, there
are several controversial aspects of this procedure that have
discouraged a wider adoption of this procedure. This review
comprehensively examines these aspects of this procedure
against available evidence in the scientific literature. Surgeons
performing this procedure need to be aware of these contro-
versial aspects of this procedure, including the controversy
surrounding the risk for gastric and oesophageal cancers, to be
able to counsel their patients appropriately and enable them to
make the most appropriate choice for them.
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