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ABSTRACT

Introduction: This case report describes a procedure-related mortality due to abdominal compartment syndrome
following endoscopic stomal reduction as a revisional procedure for Roux-en-Y gastric bypass. This procedure is
increasing in popularity due in part to the well-documented safety profile.

Case Description: The patient presented recurrent morbid obesity and GERD 11 years following Roux-en-Y gastric
bypass and underwent a laparoscopic hiatal hernia repair and transoral outlet reduction. Severe distension developed
following this 45-minute endoscopic procedure leading to ischemia of the bilateral lower extremities. Urgent laparotomy
was performed to relieve the compartment syndrome but the patient developed refractory disseminated intravascular
coagulation (DIC), cardiogenic shock, and succombed.

Discussion: Although a rare event, patients undergoing prolonged endoscopic procedure using air insufflation under
general anesthesia may be at risk.
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INTRODUCTION

Endoluminal stomal reduction as a revision technique for
Roux-en-Y gastric bypass has been reported extensively in
the literature.1–8 Many devices including the Endocinch (C.R.
Bard, Murray Hill, New Jersey); Stomaphyx (Endogastric
Solutions, San Mateo, California); Rose procedure (USGI
Medical, San Clemente, California); and most recently, Over-
stitch (Apollo Endosurgery, Austin, Texas) have been shown
to be feasible and safe with modest efficacy in the short term.
Surgical revision procedures for Roux-en-Y gastric bypass
have been associated with a higher rate of complications,
including leakage, when compared with primary gastric by-
pass surgery.9–11 The long-term efficacy of surgical revisions
has not been consistently shown, leading to an increase in the
popularity of lower-risk endoluminal revisions. All of the endo-
luminal devices have been shown to have very low morbidity
rates and, until recently, no reported deaths. This case report
describes a death after endoluminal gastric bypass revision.

Our center began performing endoluminal stomal reduc-
tion with or without gastric pouch reduction in 2009 in
selected patients using the Rose procedure. Our 15-month
follow-up results on the first 18 patients were reported at
the 2011 Society of American Gastrointestinal and Endo-
scopic Surgeons meeting in Orlando, Florida.12 Because of
technical difficulties requiring rigid anatomic inclusion
criteria that limited the use of the Rose procedure in a
small minority of patients, we changed to the Overstitch
device in October 2012. To date, �22 Rose procedures
and 78 Overstitch procedures have been performed at our
facility without—excluding the described case—any ma-
jor complications, the need for subsequent surgery, or any
deaths.

CASE DESCRIPTION

The patient was a 55-year-old white female homemaker
receiving disability payments because of chronic back
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pain from recurrent morbid obesity after laparoscopic
gastric bypass 11 years earlier. Before the gastric bypass
procedure, she weighed 216 lb (body mass index [BMI],
36 kg/m2); after the procedure, she achieved a weight of
154 lb (BMI, 26.5 kg/m2) and remained at this weight for
8 years. She then began to regain all of the weight because
of a complete loss of restriction/satiety combined with a
return to maladaptive eating habits and, because of her
chronic back pain, an inability to exercise. At presentation
to our office, she weighed 215 lb (BMI, 35.8 kg/m2). In
addition, daily heartburn, regurgitation, and chronic cough re-
fractory to proton pump inhibitor therapy had developed.
She was offered matriculation into our medical weight loss
program to be followed by our physician, nutritionist,
fitness trainer, and psychologist, but because she resided
6 hours away, she was provided a set of written guidelines
to re-establish appropriate eating and exercise habits. An
endoscopic evaluation showed a wide hiatal hernia, a
6-cm-long mildly dilated pouch, and a 5-cm dilated gas-
trojejunostomy. The patient was offered a laparoscopic
hiatal hernia repair with either surgical revision or endo-
luminal reduction of the stoma and, possibly, the pouch.
After a discussion of the risks and benefits, she opted and
consented to undergo the latter. Preparation for surgery
included a clear liquid diet for 24 hours and 250 mL of
magnesium citrate before surgery.

At the time of surgery, the patient received parenteral
prophylactic antibiotics (cefazolin, 2 g). She underwent a
laparoscopic hiatal hernia repair with posterior cruro-
plasty with 2 interrupted figure-of-8 Gore-Tex sutures
(W. L. Gore & Associates, Flagstaff, Arizona), and intraop-
erative endoscopy was performed to confirm a favorable
anatomy for endoluminal reduction per our standard tech-
nique. The laparoscopic ports were removed, the inci-
sions were closed, and endoluminal outlet reduction was
performed using a technique previously described in the
medical literature4: The mucosa was endoscopically ab-
lated with bipolar cautery, and a series of 4 No. 2–0
Prolene sutures (Ethicon, Somerville, New Jersey) were
placed using a short, running technique with full-thick-
ness bites beginning from right to left. The last suture was
cinched over a pneumatic balloon inflated to 7 mm, also
per our standard technique. No pouch reduction was
performed, and the insufflated air was removed from the
upper gastrointestinal tract as much as possible. The entire
procedure took 90 minutes, of which 45 minutes was used
for the endoscopic component.

The patient showed marked distention at the conclusion
of surgery but not uncommonly so, and in the normal
course of recovery, these patients tend to pass flatus on

recovery from general anesthesia when the abdominal
muscles begin to contract. However, this patient contin-
ued to have distention and moderate hypotension and did
not pass flatus. In the postanesthesia care unit, she was
noted to have mottling of her lower extremities with
absent pedal pulses. With the patient unable to pass flatus
and with progressive hypotension developing, an initial
attempt to perform colonoscopic decompression was un-
successful and the patient was brought back to the oper-
ating room for urgent laparotomy. This was performed,
and once the tensely distended air-filled bowel was re-
leased from the abdominal compartment, her legs became
warm and all signs of ischemia resolved. There was no
evidence of abdominal ischemia, and urine output was
maintained. The bowel was completely decompressed
through 1 enterotomy and 1 colotomy, and without any
tension or edema in the abdominal wall or viscera, the
laparotomy wound was closed without tension while we
performed monitoring for any signs of ischemia. The patient
remained intubated and was referred to the intensive care
unit requiring a small amount of pressor therapy. However,
within 1 hour in the intensive care unit, she had severe
hypotension not responding to maximal pressor therapy,
and profound disseminated intravascular coagulation (DIC)
developed, with an international normalized ratio of 22,
prothrombin time of 136, partial thromboplastin time of
�120, fibrinogen concentration of �60 mg/mL, platelet
count of 76 000, and D-dimer level of �10 000 ng/mL.
Despite the administration of extensive fresh-frozen plasma,
cryoprecipitate, and desmopressin acetate, oozing from the
midline incision developed, and in the course of several
hours, she progressed to unresponsive cardiogenic shock
and asystolic cardiac arrest not amenable to resuscitative
measures and died shortly thereafter. The cause of death was
believed to be abdominal compartment syndrome due to
massive small and large bowel distention leading to isch-
emia- and reperfusion-induced systemic inflammatory re-
sponse syndrome with profound DIC and cardiogenic shock
ultimately leading to cardiac arrest. There was no evidence
of intra-abdominal bleeding or signs of peritonitis or sepsis.
The endoscopically placed sutures were intact, and no sign
of leakage was seen. There was no evidence of abdominal
organ ischemia. An incidental finding of sarcoidosis in the
lungs was believed to be noncontributory. Although DIC
was present, no etiology for this was found on autopsy.

DISCUSSION

This case represents a procedure-related death after
endoscopic outlet reduction following gastric bypass
with laparoscopic hiatal hernia repair. The cause of
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post-endoscopy abdominal compartment syndrome is
unclear because lengthy endoscopic procedures with
patients under general anesthesia, such as endoscopic
retrograde cholangiopancreatography and balloon en-
teroscopy, are commonly performed using air insuffla-
tion. Changing to carbon dioxide insufflation might
reduce the likelihood of such an event. After this tragic
outcome occurred, a thorough re-evaluation of the pro-
cedure performed led to 2 changes. First, a carbon
dioxide insufflator is now used during all endoluminal
surgical procedures, and second, it is now routine for
an assistant to hold a laparoscopic bowel clamp for the
entire endoluminal procedure. However, it is beyond
the scope of this case review to make any formal rec-
ommendations because this is the first published report
of a post-procedure death. In addition, we carefully
monitor patients for signs of lower extremity and ab-
dominal organ ischemia and for systemic hypotension
because these might be early warning signs of abdom-
inal compartment syndrome with vascular compromise.

Although the abdominal compartment syndrome was un-
questionably due to the endoscopic insufflation of the small
and large bowel, causes of DIC other than a reperfusion
event merit consideration. It is possible that another etiology
such as a drug reaction could have occurred. The medica-
tions that the patient received during surgery were levofloxa-
cin, metronidazole, fentanyl, propofol, rocuronium, ondan-
setron, metoclopramide, ephedrine, and phenylephrine.
None of these are associated with the adverse effect of DIC.
Other causes of DIC including sepsis, trauma, pancreatitis,
malignancy, transfusion reactions, vascular abnormalities,
hepatic failure, transplant rejection, heat stroke, and hyper-
thermia did not occur. A postmortem examination was per-
formed, and no cause of death or any findings to suggest the
suspected clinical cause could be found.
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