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Abstract

Background Roux-en-Y gastric bypass (RYGB) is one of the
best-known and most commonly performed bariatric proce-
dures. However, this procedure carries infrequent but serious
long-term complications, which may require revisional proce-
dures. This study reports the indications and outcomes of gas-
tric bypass reversal that have not been described well in
the literature.
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Methods A multicenter retrospective study of 50 patients who
underwent reversal of RYGB conducted between 2006 and
2015 was reviewed to describe the usual indications and out-
comes of gastric bypass reversal surgeries.

Results Of 50 patients, 7 (14 %) were males and 43 (86 %)
were females. The mean age of the patient population was
40.4+11.6 years (range 19—66). Reasons for reversal included
anastomotic ulcers (n=27), anastomotic complications
(n=9), malnutrition (n=2), and functional disorder (n=12).
The mean BMI before the reversal was 29+9.4 kg/m? (range
16-60). The mean time between the primary procedure and
reversal was 60+ 65.5 months (range 2-300). Fourteen of the
reversals were done via laparotomy. Mean hospital stay was
8.4+7.3 days (range 3—34 days). There was no peri-operative
death 30 days after reversal. Following gastric bypass rever-
sal, 92.6 % (n=25) of the patient population had resolution
from ulcers, 77.8 % (n="7) of the patient population had res-
olution from anatomic complications, 100 % (rn=2) of the
patient population had resolution from malnutrition, and
66.7 % (n=38) of the patient population had resolution from
functional disorders.

Conclusions Gastric bypass reversal is a reasonable and safe
treatment for complications arising from the GBP surgery. A
laparoscopic approach is feasible in select patients.

Keywords Gastric bypass - Complication - Reversal -
Bariatric revision - Indications - Ulcers - Malnutrition
Introduction

With the acceptance of surgery as the only effective long-term
therapy for clinically severe obesity, surgeons have been

called on to fix many of the complications that have resulted
from the hundreds of thousands of procedures that have been
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performed worldwide [1]. Among the many procedures that
have been performed, the Roux-en-Y gastric bypass (RYGB)
is the one with the most data concerning excess weight loss
and resolution of comorbid conditions [2]. This procedure is
often the revision procedure of choice for failures after other
primary bariatric operations [3—5]. However, this procedure
also has several life-threatening complications that have been
reported in the literature that can result in the need for reversal
of this common procedure [3, 6—12].

Complications following RYGB can be divided into early
and late complications. Early complications include bleeding,
infection, anastomotic leak, thromboembolic disease, and car-
diopulmonary complications. These early complications rare-
ly result in reversal of the gastric bypass and are not the focus
of this paper.

Late complications include marginal ulcers, dumping syn-
drome, hiatal hernias, malnutrition, refractory hypoglycemia,
nesidioblastosis, and hypocalcemia [13]. It has been docu-
mented that up to 25 % of bariatric patients will require a
second operation for a complication at some point [14].
These late complications often times can only be solved by a
reversal of the Roux en Y gastric bypass. There is very little
literature available for patients and practitioners who are
experiencing these problems [15].

In order to find as many of these procedures as possible, we
combined the data from three tertiary referral programs to help
address the weakness in the literature.

Materials and Methods

This is a multicenter retrospective study of 50 patients who
underwent reversal of gastric bypass conducted between 2006
and 2015 at three centers chosen because of the relationships
among the surgeons. At each institution, there was only one
surgeon who performed the surgery.

Each institution had a systemic retrospective review of
their prospectively kept database. Once a patient was identi-
fied, demographic data was obtained as well as relevant data,
such as type of primary RYGB, indication for reversal, time
period between RYGB and reversal, age at the time of rever-
sal, technique of reversal, and type of revision (if applicable).
Post-operative complications of the reversal procedure,
follow-up time, and final outcomes were collected.

All three centers had a standard pre-operative workup
which included an upper gastrointestinal endoscopy (EGD),
upper gastrointestinal series (UGI), and a full set of nutritional
labs. Each patient freely consented to undergo the revision of
the RYGB as it was outlined to them.

All the three surgeons have used a lot of standardization of
approach in doing these surgeries. However, not all cases were
done exactly the same as there is variability both within prac-
tices and between practices.

@ Springer

Technique
Reversal to Normal Anatomy

In general, most of the time spent in these operations relates to
the extent of adhesions present in the abdomen and whether or
not the patient had open surgery in the past. When possible,
the patient goes on a 2-week pre-operative diet to shrink the
size of the liver. This helps create space between the liver and
the stomach and aids in the difficult dissection in that area.

The next portion of the case is to find the caudate lobe and
from there the hiatus. Then the surgeon is able to undermine
the pouch and create enough space laterally to allow the pas-
sage of the stapler onto the gastric pouch. Once accomplished,
the old gastrojejunal staple line is resected leaving a fresh
staple line on the gastric pouch. This also frees up the Roux
limb to be moved out of the way.

Next, the gastric remnant is mobilized off the pouch. Care
must be taken to preserve as much blood supply as possible to
prevent gastric remnant death. This usually means that the
lesser curve must be left alone and as many of the
gastroepiploic vessels should be preserved as possible. Too
much dissection of the lesser curve or gastroepiploic vessels
can result in remnant death.

Once the fundus is mobilized from the pouch, it is
generally excised as the authors believe that leaving it
intact would results in weight regain by giving the pa-
tients back their receptive relaxation based on the data
by Cummings [16—18]. However, this is not always pos-
sible depending on the adhesions and the anatomy of
the pouch and remnant.

The next part of the case is the excision of the Roux limb.
We generally do not excise all the Roux limb and leave ap-
proximately 15 to 20 cm of Roux limb. This also prevents a
lengthy dissection and reconstruction of the jejuno-
jejunostomy. At the same time, 15 to 20 cm of roux limb will
not give anyone bacterial overgrowth.

The most difficult part of the case relates to the creation of
the gastro-gastrostomy. While a dogmatic one size fits all ap-
proach may be ideal, in reality the use of three different tech-
niques, an end-to-end anastomosis (EEA) technique, a GIA
technique of half stapled and half hand sewn, and a totally
hand sewn technique were needed to complete the gastro-
gastrostomy between the pouch and the body of the stomach.
In general, an EEA technique, as described by Gagner, is the
easiest to perform [19]. However, it is not always possible to
do this as sometimes the remnant or pouch will not lend itself
to a 25-mm EEA with an Orvil (Covidien) technique. In these
cases, the technique chosen was based on the principle to
leave the widest opening possible to reduce the chance of
post-operative strictures. At the end of the case, typically there
are two drains left, one next to the gastro-gastrostomy and one
in the pelvis to catch any leaks that bypass the drain next to the
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gastro-gastrostomy (Fig. 1). Anupper GI series is always done
on post-operative day 1.

Some patients were revised to a sleeve gastrectomy as de-
scribed by Gagner [19] and others to a loop duodenal switch
as described by Torres [20] for issues relating to weight.

Results

From 2006 to 2015, 50 patients underwent reversal of RYGB,
7 (14 %) were males and 43 (86 %) were females. Ten patients
(20 %) were revised to SG at the end of the procedure. Four
patients (8 %) were revised to duodenal switch (DS) at the end
of the procedure. The mean age at the time of reversal was
40.4+11.6 years (range 19—66). The mean BMI at the primary
RYGB was 45.9+6.3 kg/m” (range 36.8-61). Forty-five
underwent laparoscopic RYGB and five underwent conven-
tional laparotomy. The mean time interval between the prima-
ry RYGB and reversal was 60+65.5 months (range 2-300).
The mean BMI before the reversal was 29+9.4 kg/m? (range
16-60).

Indications were divided into four major groups: ulcers,
anatomical complications, malnutrition, and functional eating
disorder (Fig. 2). Each patient had one or more indications for
the reversal.

Roux En Y gastric bypass converted to normal anatomy

Resected fundus
Gastric pouch

Pylorus .
astric remnant

Duodenu

Roux limb

Old Jejunojejunostomy
(J-3 anastomosis)

Fig. 1 The anatomy of gastrointestinal tract after RYGB reversal to
normal anatomy

Recurrent Ulcer

An EGD was used to confirm the diagnosis of ulcers. Twenty-
seven patients were diagnosed with chronic ulcers, requiring
the RYGB reversal. Two patients had actively bleeding ulcers
and required an emergent operation. They were immediately
reversed. One patient was taking high-dose non-steroidal anti-
inflammatory drugs (NSAIDs) for arthritis secondary to sys-
temic lupus erythromatous (SLE) syndrome. Maintaining
RYGB was not feasible as NSAID use needed to continue.
There were no ulcers or complaints of abdominal pain post
reversal.

Five patients suffered from severe recurrent gastro-jejunal
anastomosis (GJA) strictures because of an ulcer that failed to
respond to conservative treatment. One patient underwent bal-
loon dilation and had a perforation that had to be reversed
emergently.

Five patients developed chronic marginal ulcers resulting
in chronic pain and food intolerance.

Two patients had ulcers along with small bowel obstruc-
tion. They underwent RY GB reversal. However, post reversal,
severe bile reflux, abdominal pain, and pyloric dysfunction
developed. They underwent a number of revisions including
Roux en-Y hepaticojejunostomy. Both eventually became
symptom free.

The other 11 patients had only symptomatic ulcers and
required RYGB reversal.

Anatomical Complications

Nine patients had anatomical complication as the indication
for their RYGB reversal.

One patient had perforated gastric remnant and was re-
versed so that doctors could follow her ulcer disease endo-
scopically. One patient had an acutely ischemic roux limb
and wanted the surgery reversed as did the patient that had
360° twist of a roux limb from adhesions causing chronic
pain.

Two patients had small bowel obstructions from adhesions
and wanted the surgery reversed. One patient had chronic low-
grade bowel obstruction with persistent nausea, vomiting, and
non-functional and dilated biliopancreatic limb.

One patient had intussusception and complained of severe
abdominal pain and had to be reversed. Two patients had
severe stricture at GJ junction and needed reversal.

Malnutrition

Two patients developed malnutrition following RYGB. One
patient developed a near-obstructing carcinoid tumor in the
terminal ileum after RYGB. The patient suffered chronic di-
arrhea and severe abdominal pain. The decision was made to
proceed with the reversal along with resection of terminal
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Fig. 2 Indications for gastric
bypass reversal in percentage

Indications for Gastric Bypass Reversal

24%

Functional Eating
Disorder*

Malnutrition
4%

Anatomical
Complication **
18%

*Dumping Syndrome, Roux Limb Stasis, Gastroparesis, Nausea, Vomiting.

**Small Bowel Obstruction, Bowel Ischemia, Severe Strictures, Twist of Roux Limb

ileum. Another patient developed severe vitamin deficiency
with protein calorie malnutrition from unrelenting nausea and
vomiting despite normal anatomy on UGI series and EGD.
They required long-term TPN. Reversal totally eliminated
the symptoms but did not reverse the symptoms related to
her B1 deficiency.

Functional Disorders

Twelve patients had functional eating disorder as an indication
for RYGB reversal. Two out of 12 patients had chronic ab-
dominal pain of unknown origin. Because the anatomy of the
RYGBP was normal, and another cause could not be identi-
fied, those patients were revised to a SG with complete reso-
lution of their pain.

Three patients were diagnosed with severe incapacitating
dumping syndrome; all three had immediate resolution of their
symptoms after the reversal. One patient was diagnosed with
roux limb stasis along with GERD. Diagnosis was confirmed
by manometry along with a Bravo pH study which showed
motility disturbances; a reversal with hiatal hernia repair
solved his symptoms.

Four patients had intractable nausea and vomiting which
was only solved with reversal.

One patient’s mesentery had been unevenly divided during
primary RYGB, resulting in a purple roux limb at the time of
surgery. Years later, venous ectasia was seen on pathology. He
came back to the clinic complaining of food intolerance and
vomiting.

Thirty-six reversals were done laparoscopically while 14
were done by conventional open technique. Mean hospital
stay was 8.4+7.3 days (range 3—34 days). There were no
30-day peri-operative deaths after reversal. The peri-
operative complications from the reversal are summarized in
Table 1. Average follow-up time for all patients was 1 year.

@ Springer

The outcomes of gastric bypass reversal are shown in Table 2.
However, there were six patients who did not follow up or
refused to follow up completely and we could not evaluate the
outcome of the reversal on those patients, and that is why their
outcomes have been marked as unknown.

Discussion

RYGB failure due to medical complications related to the
bypass is one of the most difficult issues faced by bariatric
surgeons today. Since Himpens et al. [7] first reported a case
of reversal of RYGB to normal anatomy, several reports have
demonstrated the conversion of RYGB to normal anatomy [8,
10]. These case series are small and while informative do not
provide the breadth of complications that occur after bypass.
In this study, we present patients with different indications for
failed RYGB who successfully underwent reversal of RYGB.
Our early results indicate that gastric bypass reversal seems to
eliminate most of the chronic complications related to gastric

Table 1  Peri-operative complications after RYGB Reversal
Complications Number of patients (%)
GERD 5(10 %)

Temporary food intolerance/gastroparesis 4 (8 %)

Strictures 4 (8 %)

Hernia 3(6 %)

Diarrhea 3(6 %)

Syncope 2 (4 %)

Peritonitis 12 %)

Leak and abscess 12 %)
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Table 2  Outcome of gastric bypass reversal

Ulcer (n=27) Malnutrition (n=2)

Anatomical complications (n=9) Functional disorder (n=12)

Resolved 25(92.6 %) 2 (100 %)
Not resolved 0 0
Unknown 2 (7.4 %) 0

7(77.8 %) 8 (66.7 %)
1(14.3 %) 183 %)
1(14.3 %) 3(25 %)

n number of cases

bypass, at least in short-term follow-up, with acceptable
morbidity.

Problems related to RYGB like dumping syndrome must at
first be treated by multidisciplinary counseling. These patients
normally benefit from dietary measures [21]. However, some
cases are refractory to diet measures and medical treatments.
We had three such cases of dumping syndrome, which were
resistant to standard medical care. Conversion of RYGB to
normal anatomy is the last surgical option [7]. Evidence exists
that slowing down the clearance of food from the gastric
pouch may be efficient in the treatment of these conditions
[22]. In our study, all three patients had resolution of dumping
syndrome after the reversal.

It is documented that one third of the patients will develop
roux limb stasis syndrome, characterized as nausea, vomiting,
and postprandial vomiting [23]. Reversal of RYGB to SG has
led to the resolution of their symptoms without significant
weight regains [24].

Nutritional deterioration after RYGB is well documented in
previous studies [25, 26]. It results from reduced oral intake or
excessive losses secondary to reconfiguration of the GI tract.
Retrospective analysis of patients who had undergone RYGB
reveals micronutrient deficiencies, which in turn results in
anemia in 20—49 % of these patients [27]. One of the reports
from Korea suggests that the reason for malnutrition is not
only attributable to prolonged bypass limb but also to inade-
quate food intake resulting from postprandial pain [9]. Thus, it
becomes necessary to preserve at least a 3-m-long common
channel to prevent malnutrition after RY GB. Surgeons should
be careful to determine the length of the alimentary and
biliopancreatic limbs to achieve a proper level of malabsorp-
tion while avoiding malnutrition. In our series, we were able to
prevent malnutrition in 100 % of our patients after reversal.

In our study, the most common indication for reversal was
recurrent anastomotic ulceration (n =27, 54 %). Several mech-
anisms have been proposed to explain the pathophysiology of
formation of these ulcers after RYGB. Helicobacter Pylori has
been clearly implicated in the formation of ulcers in the gastric
bypass population by weakening the mucosal protective bar-
rier [28]. Mucosal injury could also result from the ingestion
of non-steroidal anti-inflammatory drugs (NSAIDs), exces-
sive alcohol consumption, or smoking. Only one of our pa-
tients who developed ulcers was on NSAIDs and none were
smoking or had excessive alcohol consumption. Ulcer rates in

RYGB run 5 to 7 % and almost none of them are smoking or
on NSAIDS [29].

Another postulation is that the acid produced in the rem-
nant stomach in the presence of gastro-gastric fistula is not
neutralized by food in contrast to normal anatomy [30]. This
acid can reflux into the gastric pouch via the fistula and break
down the mucosal integrity. Moreover, a delay in the release
of pancreatic bicarbonates can allow the mucosa to be exposed
to the gastric acid for a prolonged period of time. At the same
time, bile reflux can also damage the mucosa, compounding
the effects of the unbuffered acid [31]. Csendes et al. proposed
other explanations, including the use of electrocautery, an el-
ement of ischemia, an inflammatory reaction to surgical su-
tures, and some association with partial anastomotic stricture
also in response to an inflammatory reaction [32]. Late anas-
tomotic ulcers typically occurring at 1 year or later after
RYGB are often described as marginal ulcers in the majority
of the literature. They can be caused by high gastric acid
production due to a large gastric pouch, but none of the pa-
tients in this series had what surgeons considered a large gas-
tric pouch [33, 34]. Recent data shows that the reoperation
rates for ulcers are greatly increased.

All the surgeries were performed to preserve maximum
vascularity of the gastric remnant. This is important since
the remnant may have minimal vascularity, and the ability to
assess this is usually compromised by scar tissue. While not in
this series, the authors have seen two remnants die during
surgery with seemingly adequate blood flow and what was
believed to be minimal dissection.

The retrospective nature of the data collection is a limita-
tion to this study. However, these 50 cases represent the ter-
tiary referral pattern of the three study sites. As the reversal of
RYGB is still very rare overall, this study is limited by small
sample size. Yet, our sample size is much larger than all pre-
viously reported series [4, 6, 8, 10, 13, 24]. Another limitation
relates to weight regain. We simply do not have long enough
follow-up to make any meaningful statements about weight
regain in these patients.

Conclusion

In our experience, gastric bypass reversal is a demanding op-
eration that is unavoidable in many instances. Patients will
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often present at inconvenient times with little work-up. Post-
operatively, patients do very well but not universally so. It is
important for surgeons to manage expectations. In most in-
stances, these cases can be done laparoscopically.
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