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(Abstract A

Internal hernia (IH) has been recognized as a potential complication of RYGB, with an incidence of 1- 4.7%. Delayed
diagnosis of IH results in a higher rate of complications. We present a complicated case of a complicated case of Short
Bowel Syndrome (SBS) after massive small bowel resection resulting from a delayed diagnosis of IH post-RYGB. We
performed laparoscopic resumption of bowel continuity after the patient was precluded from the intestinal transplantation
(ITx) program. This procedure aimed to allow a normal digestion process, maximum absorption of nutrients, and better
quality of life. However, after the resumption of the bowel continuity of the unused SBS, the patient has an unexpected
and efficient enteral caloric consumption to a degree that parenteral nutrition (PN) is partially used now, hoping also to be
\stopped in the very near future. )
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Introduction

Bariatric surgery has emerged as the most reliable method
for weight loss and remission of associated comorbid diseases
in individuals living with obesity [1]. While different operations
exist to achieve this goal, Roux-en-Y gastric bypass (RYGB)
provides substantial weight loss [2] and significant improvement
of medical comorbidities [3,4]. However, compared to other
bariatric procedures, internal hernia (IH) has been recognized
as a potential complication of RYGB, with an incidence of
1- 4.7% [5,6]. This complication can present sub-acutely with
recurrent abdominal pain, or as an acute intestinal obstruction
with or without small bowel necrosis, especially when diagnosis
and surgical intervention are delayed [7,8]. Diagnosis of IH
constitutes a particular challenge because it can only be disclosed
in symptomatic patients. Furthermore, clinical, biological,
and radiological findings of IH are not specific except in the
case of acute obstruction, which often requires a high index of
suspicion and the expertise of the radiologist and bariatric surgeon
for accurate interpretation. Unfortunately, delayed diagnosis
results in a higher rate of conversion from laparoscopic to open
interventions, and massive small bowel resection, with short
bowel syndrome (SBS) as a consequence [9]. Here, we are
reporting a complicated case of SBS after massive small bowel
resection resulting from a delayed diagnosis of IH post-RYGB.
We performed laparoscopic resumption of bowel continuity after
the patient was precluded from the intestinal transplantation
(ITx) program. This procedure aimed to allow a normal digestion
process, maximum absorption of nutrients, and better quality of
life. However, after the resumption of the bowel continuity of the
unused SBS, the patient has an unexpected and efficient enteral
caloric consumption to a degree that parenteral nutrition (PN)
is partially used now, hoping also to be stopped in the very near
future.

Case Presentation

A 35-year-old lady, known living with obesity since the age
of 14 years. In March 2013, her MBI was 51 kg/m? associated
with type 2 diabetes mellitus when she underwent laparoscopic
RYGB. She had an uneventful postoperative period until August
2017, when she experienced recurrent abdominal pain, which
importance was overlooked by some medical centers. After a
few days of her initial symptoms, she presented again to a local
hospital emergency room (ER) with severe and constant epigastric
abdominal pain that was cramping in nature, radiating to the back,
and associated with hematemesis and absolute constipation. At the
time of the presentation, she was looking very sick and collapsed

in ER due to septic shock. She was resuscitated and transferred
immediately to the operating room (OR) for exploratory
laparotomy. Operative findings revealed small bowel gangrene,
twisting of the mesentery with herniation of the small bowel
into the space behind the jejuno-jejunostomy distal anastomosis.
After resecting the diseased small bowel, the duodenum and a
small segment (~20 cm) of the upper part of the jejunum were
looking healthy and preserved. The jejunal end was brought out
with a Foley catheter as a jejuno-cutaneous fistula through the left
flank. The gastric pouch looked healthy and was exteriorized as a
gastro-cutaneous fistula through the epigastrium. The remaining
terminal ileum (~10 cm) also persevered as a closed-ended
segment (Figure 1). The patient was then stabilized and managed
in the intensive care unit (ICU). Later, her condition gradually
improved, ambulated out of bed, and discharged from ICU to
the ward with one-to-one nursing care. The jejunostomy output
averaged ~1000 ml/day, replaced with intravenous fluids, and
2600 calories/day of PN. Her stay was uneventful until October
2018, she was transferred to our hospital as a case of SBS for
further management. We continued a conservative management
approach with regular visits to a higher organ transplant center to
consider her for intestinal transplantation (ITx). Later, she became
a candidate for ITx, conditioned that she loses more weight, as her
BMI was 31kg/m? at that time. Despite her long waiting time to
find a matching donor, and not considering any further surgery to
rejoin the small bowel as per the ITx surgeon, she was precluded
from the ITx program due to persistent high antibody titers. At
this moment, we decided to operate on her to resume the bowel
continuity to use it for enteral digestion and absorption and regain
a better quality of life. Therefore, in December 2021 she consented
to diagnostic laparoscopy and proceeded with what surgeons found
appropriate, explaining risks and possible conversion to open
surgery. Laparoscopic extensive adhesiolysis was done through
sequential port insertions until almost the whole abdominal
cavity was visualized. The gastric pouch fistula was taken down
and gastro-gastric anastomosis was performed successfully using
endo-linear stapling and double layer handsewn repair, which was
also confirmed by negative gas leak testing using the gastroscope.
Then the terminal ileum (TT) segment was identified and mobilized
carefully. Afterward, the jejuno-cutaneous fistula was taken down
using the endo-linear stapler at its exit on the abdominal wall.
The two ends of the jejunum and ileum were joined as end-to-
end double layer handsewn anastomosis. The patency of this
distal anastomosis was also confirmed by the free passage of
the intraoperative gastrointestinal scope with negative gas leak
testing (Figure 2). Two Jackson Pratt (JP) drains were inserted
near both anastomoses respectively. The postoperative course was
uneventful as she started to drink and eat slowly along with PN
supplementation every other day. She experienced a single episode
of transient hepatic encephalopathy resulting from a high serum
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ammonia level, due to a rapid increase of caloric intake orally (refeeding syndrome). This was managed by adjusting the amino acids in
the PN and adding arginine. Eventually, she was discharged home in good condition on home PN service with regular multidisciplinary
outpatient follow-ups. Teduglutide, a glucagon-like petite-2, was ordered to improve intestinal absorptive functions with time, hoping to
discontinue PN when adequate absorption is achieved.

Figure 1: Small bowel configueration after resection of necrotic segments due to complicated IH.

Figure 2: Small bowel configueration after resuming the bowel continuity.

Discussion

Despite the advent of newer bariatric surgical procedures over the last few decades with excellent outcomes, RYGB still holds its
place as one of the oldest and most important restrictive and malabsorptive metabolic bariatric procedures, especially for patients who
are suffering from gastroesophageal reflux disease (GERD) and/or metabolic syndrome [10]. However, IH is a peculiar complication of
this procedure with an incidence rate ranging from 0.2% to 8%, with variability related to the chosen surgical technique [11-12].

The diagnosis of IH still represents a challenge for physicians who do not have specific knowledge of bariatric techniques.
Moreover, this diagnosis is often difficult because the clinical presentation can be vague and not easy to recognize. Diagnosis of IH is
usually disclosed by the Computerized Tomography of the Abdomen (CTA), preferably with both intravenous and oral contrasts, or more
accurately using 3D CTA images [13]. Meticulous interpretation of the CTA by both the radiologist and bariatric surgeon is very crucial
to establish the diagnosis of IH, and for making an appropriate and timely decision on the treatment plan. Delayed diagnosis may lead
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to extensive intestinal resections due to advanced ischemia, as happened in our case, or even mortality [14].

There are two sites where an IH can occur after a Roux-en-Y limb fashioned in an ante-colic way: 1) Petersen’s defect, the
space created between the mesentery of the alimentary limb and the transverse colon mesentery; 2) The mesojejunal defect, due to
the interruption of the mesentery at the site of the jejuno-jejunal anastomosis. A third possible site of IH is through; 3) the transverse
mesocolon, in the case of transmesocolic passage of the alimentary limb (Figure 3).

1 = Petersen’s space
2 = mesojejunal space
3 = transverse mesocolic space

Figure 3: Potential internal hernia spaces after Laparoscopic Roux-en-Y Gastric Bypass procedure. (Adopted from Déster S. et al. [12]
with permission).

According to the operative report of the emergency surgery, this patient experienced IH through the mesojejunal defect with
massive small bowel gangrene that required resection resulting in SBS. Unfortunately, potential [H defects were not closed during her
original LRYGB. However, a continuous debate still exists among bariatric surgeons with regard to the importance and necessity for
closure versus the non-closure of mesenteric defects during LRYGB. A recently published systematic review and meta-analysis have
shown moderate evidence in favor of closing mesenteric defects of potential IH spaces during LRYGB [15]. Another more recent RCT
showed a significant reduction in the IH occurrence after 5 years from the closure of the mesenteric defects of the LRYGB [16]. Short
bowel syndrome (SBS) occurs as a complication of emergency abdominal surgical procedures in approximately 25% of cases [17]. In
that series, operations for the treatment of morbid obesity were the third most common surgical procedure that resulted in SBS.

When faced with patient’s post-RYGB who has lost a significant portion of the small intestine, reconstruction of the gastrointestinal
tract represents its own unique issues and challenges. First; at the level of the stomach, restoration of gastric anatomy with gastro-
gastrostomy can be done to increase the quantity of food for digestion and therefore calories and nutrients for the patient to consume. This
procedure can be facilitated by having a sizable gastric pouch; however, if the gastric pouch is too small, one has to do esophagogastric
anastomosis. Second; if the alimentary limb remains viable, it can be taken off the gastric pouch and re-connected to the end of the
biliopancreatic limb to increase the length of the functional bowel for better absorption. With the advent of newer medications that
increase the functional absorption of the remaining small intestine of SBS, resuming bowel continuity as much as possible will give the
patient a better chance of survival and independence from the PN. This is the hope for our patient who suffered from being NPO for
several years while waiting for intestinal transplantation (ITx).
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Data from the intestinal transplant registry (ITR) published
in 2003 revealed an almost 52.5% survival rate of the 923
patients after isolated intestine and combined liver and intestine
transplantation, with graft rejection rates of 57% for isolated
intestinal grafts, 30% for combined intestine and liver grafts,
and 48% for multivesicular graft [18]. Current recommendations
for ITx include early referral of patients with intestinal failure to
experienced ITx centers, intestinal failure-associated liver disease
evolving to liver failure, invasive intra-abdominal desmoids, acute
diffuse intestinal infarction with hepatic failure, re-transplant,
and children with loss of at least three of the four upper central
venous access sites or with high morbidity from intestinal failure
[19]. Listing of ITx for other candidates without an increased risk
of death who are managing on PN without liver impairment is
still a controversial matter. Other factors of importance should be
considered depending on weighing risks versus benefits of ITx,
quality of life, and expected future development in the sciences of
SBS treatments and ITx.

Our patient had significant SBS. At the beginning of
her illness, she was very sick with fear of high morbidity and
mortality from liver failure, PN dependence, and poor quality
of life sequences. Therefore, she was referred earlier to a higher
center for ITx, where she was screened and listed for ITx once
matched with a donor. However, after a long waiting period to
find a matching donor and the development of high antibodies, she
was precluded from the list. At that time, she was still managing
well on PN without liver compromise. At that point, we decided
to revisit her condition and resume the bowel continuity with a
reconstruction of the gastrointestinal tract as described above. The
patient has improved and the requirement for PN was reduced
to alternate days. We hope that she will be off PN in the near
future once bowel adaptation and absorption increase upon using
Teduglutide [18]. Furthermore, developments in the science of ITx
and immunosuppression therapy are still a future hope for such
patients with severe SBS.

In conclusion, making use of the stomach and whatever
remaining length of small intestine for digestion and absorption
in SBS cases will facilitate good recovery, improve their quality
of life, and perhaps prepare them well for either medical therapy
and/or ITx.
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