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A complication of Roux-en-Y gastric bypass: intestinal obstruction
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Abstract

Background  Intestinal obstruction is a significant and
increasingly recognized complication after laparoscopic
and open gastric bypass.

Materials and methods The medical records of 3,463
patients who had gastric bypass during the study period
from July 1997 to December 2004 at a single bariatric
center were evaluated. 1,120 one hundred and twenty
patients had retrocolic, retrogastric Roux limb placement
and 2,343 patients had antecolic, antegastric.

Results 40 patients had 44 intestinal obstructions
(1.27%). The onset ranged from 1 day to 7 years postop-
eratively (mean 16.9 months). Internal hernia at the
transverse mesocolon defect was the most common cause.
36 (3.2%) obstructions were observed in retrocolic, ret-
rogastric vs. 8 (0.3%) in antecolic, antegastric approach.
Internal hernia repair at mesocolinic effect (n = 11), jeju-
nojejunostomy mesenteric defect repair (n = 7), lysis of
adhesions (n = 16) were the most common procedures. A
total of 70.5% were done laparoscopically.

Conclusions A high index of suspicion is needed to
diagnose bowel obstruction after gastric bypass. Radio-
logical imaging of the abdomen has significant limitations.
Surgical exploration should be performed without delay.
Diagnostic laparoscopy is a safe and effective therapy. We
recommend closing all mesenteric defects to prevent
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internal hernias. The antecolic, antegastric technique
reduces the incidence of internal hernias.
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Intestinal obstruction is a significant complication of Roux-
en-Y gastric bypass (RYGB) surgery. This complication is
recognized more frequently as the number of patients
undergoing bariatric surgery increases. All bariatric sur-
geons, general surgeons, and physicians involved with
postoperative management of the bariatric surgery patient
should be familiar with this potentially life-threatening
complication. We present our experience with intestinal
obstruction in a large population of gastric bypass patients
together with a review of the etiology, diagnosis, man-
agement, and prevention of this complication of bariatric
surgery.

Materials and methods

Patients with intestinal obstruction after gastric bypass
surgery were evaluated during the study period (July 1997
to December 2004) at the University of Pittsburgh under
the direction of the senior author (P.R.S.). The jejunoje-
junostomy was created using a 60-mm Endo-GIA stapler
(Auto Suture, Norwalk, CT, USA) blue load (3.5 mm) for
the initial 100 cases and white load (2.5 mm) for the
remaining cases. The gastrojejunal anastomosis was cre-
ated with a 21-mm EEA stapler (Endopath, Ethicon
Endosurgery, Cinncinati, OH, USA) for the first 150 cases.
Subsequently, the gastrojejunal anastomosis was created in
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Table 1 Demographics of 40 patients with postoperative intestinal
obstruction after Roux-en-Y gastric bypass surgery performed for
3,463 patients

Age (years): mean (range) 43 (29-57)

Sex: M/F (%) 2/38 (5/95)
Initial procedure: n (%)
LRYGB 37 (92.5)
ORYGB 3(7.5)
Additional surgical procedures: n
Umbilical hernia repair 3
Lysis of adhesions 2
Cholecystectomy 2
Paraesophageal hernia repair 1
Patients with prior abdominal surgery: n (%) 6 (15)

LRYGB, laparoscopic Roux-en-Y gastric bypass; ORYGB, open
Roux-en-Y gastric bypass

Table 2 Imaging studies

Imaging n (%)
AXR + CT abdomen 13 (29.5)
AXR + UGI 11 (25)
AXR 11 (25)
UGI 3 (6.8)
CT 2 4.5)
AXR + CT + EGD 123)
AXR + CT + UGI 123)
No imaging 2(2.3)

AXR, abdominal x-ray; CT, computed tomography; UGI, upper
gastrointestinal tract; EGD, upper endoscopy; UGI, upper gastroin-
testinal series

Table 3 Timing and cause of 44 intestinal obstructions in 40 patients

Months until obstruction: n (range) 16.9 (1-88.2)
Internal hernia: n (%) 18 (40.9)
Adhesions: n (%) 15 (34.1)
Abdominal wall hernia: n (%) 5(11.4)
Mechanical obstruction at JJ: n (%) 4 (9.1)
Intraluminal blood clot: n (%) 12.3)
Obstruction of colon due to 12.3)

Roux limb mesentery: n (%)
Recurrent hernia: n (%) 4 (9.1)

1], jejunojejunostomy

an end-to-side fashion using the Endo-GIA stapler 45 mm
blue load (3.5 mm). The gastroenterotomy was closed in
two layers using the Endostitch suturing device (Auto
Suture).

Initially, we used a retrocolic and retrogastric Roux limb
placement (first 1,120 cases). In April 2002, we changed to
an antecolic, antegastric approach (remaining 2,343 cases).

Results

During the study period, 3,463 gastric bypass procedures
were performed. A total of 40 patients had 44 intestinal
obstructions, for an incidence of 1.27% (Table 1). Four of
the 40 patients had recurrent obstruction. The patients
ranged in age from 29 to 57 years (mean, 42.7 years). All
the patients except for two were women.

The onset of intestinal obstruction ranged from post-
operative day 1 to 7 years after surgery (mean; 16.9
months). Three patients underwent open gastric bypass,
and the remainder had the laparoscopic approach. The
most common presentation was abdominal pain (n = 41),
followed by nausea and vomiting (n = 21). A total of 14
obstructions presented with abdominal distension.
Abdominal x-ray was the most common investigation
(n = 37), followed by computed tomography (CT) scan
(n =16) and upper gastrointestinal (GI) series (n = 14)
(Table 2).

Internal herniation at the transverse mesocolon defect or
the mesenteric defect at the jejunojejunostomy was the
most common cause (n = 18), followed by adhesions
(n = 15) (Table 3; Fig. 1). A total of 53 procedures were
performed for 44 obstructions. In one case, no intervention
was performed because the obstruction at the jejunojeju-
nostomy was related to anastomotic edema. Internal hernia
repair (n = 18) at the mesocolon defect (n = 11) and
mesenteric defect at the jejunojejunostomy (n = 7) were
the most common procedures needed to correct the
obstruction, followed by lysis of adhesions (n = 16)
(Table 4). The vast majority of the cases (70.5%) were
managed laparoscopically.

In the initial 1,120 retrocolic, retrogastric cases, 36
obstructions (3.2%) were observed. The remaining 2,343
patients had antegastric, antecolic gastric bypass surgery,
and obstruction developed in 8 of these patients (0.3%). No
mesocolon defect hernias occurred after conversion from
the retrocolic retrogastric technique to the antecolic ante-
gastric technique.

Discussion
Etiology

Postoperative small bowel obstruction usually is seen in the
later postoperative course, more than 1 month after sur-
gery. It can, however, appear even immediately or many
years after surgery. The timing of bowel obstruction often
is related to its etiology. Small bowel obstruction after
gastric bypass surgery can be caused by adhesions, internal
hernia, hemorrhagic bezoar, incarcerated ventral hernia, or
intussusception.
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Fig. 1 Retrocolic, retrogastric Roux-en-Y gastric bypass surgery.
Superior arrow shows site of the transmesocolon defect leading to
herniation. Inferior arrow shows site of the mesenteric defect at the
jejunojejunostomy that may lead to herniation. The Petersen defect is
between the mesentery of the Roux limb and the mesocolon, which
also is a potential hernia site. The authors recommend suture closure
of all three potential hernia sites. From Blachar A, Federle MP, Pealer
KM, Ikramuddin S, Schauer PR (2002) Gastrointestinal complications
of laparoscopic Roux-en-Y gastric bypass surgery: clinical and
imaging findings. Radiology 22:625-632

Small bowel obstruction resulting from internal hernia
has been noted to occur at a rate of 2.6% to 5% after
laparoscopic RYGB (LRYGB) in many series [1-3]. Bowel
obstruction secondary to internal hernias usually presents
in the later postoperative period. Three potential spaces of
internal herniation are the Petersen hernia defect (between
the Roux-limb mesentery and the mesocolon), the jejuno-
jejunostomy mesenteric defect, and the transverse
mesocolon defect. Twisting of the small bowel in any of
these defects can result in its obstruction and possible
ischemia. A predisposing factor for the development of
internal hernia in these patients may be the rapid massive
weight reduction, which results in decreased intraperitoneal
fat, which may enlarge the mesenteric defect.

Early small bowel obstructions (in less than 1 month)
usually result from technical problems with the Roux limb.
Causes include complete blockage or partial narrowing of
the gastrojejuno or jejunojejuno anastomosis, acute angu-
lation of the Roux limb, and narrowing of the Roux limb at
the level of the transverse mesocolon. The latter obstruc-
tion also is seen as a late complication due to scarring at the
transverse mesocolon defect.

@ Springer

Technical errors are related to the learning curve of the
laparoscopic approach and usually occur in the first 100
cases [4]. The introduction of the laparoscopic technique
for gastric bypass surgery increased the frequency of small
bowel obstruction compared with open surgery [5]. The
incidence of bowel obstruction after laparoscopic surgery
ranges from 1.8% to 7.3%, compared with 1.3% to 4%
after open gastric bypass surgery [1, 6]. Hernia rates for the
laparoscopic approach decrease with experience. The open
operation may lead to the formation of upper abdominal
adhesions that fix the bowel and prevent internal hernias
through the mesenteric openings created during the initial
operation.

Bowel obstruction caused by jejunojejunal intussuscep-
tion after gastric bypass is rarely recognized [7, 8]. It
usually occurs after significant weight loss, and its cause
seems to be multifactorial, involving a lead point (suture
lines, adhesions, and lymphoid hyperplasia), motility dis-
turbances, and aberrant intestinal pacemakers and motility
disturbances [9, 10].

Staple line bleeding can potentially cause proximal
small bowel obstruction at the jejunojejunoanastomosis
after gastric bypass. It usually presents with tachycardia
and abdominal pain. Gastrografin study may show partial
bowel obstruction. Anastomotic revision may be necessary
in selected cases [11].

Increased occurrence of small bowel obstruction has
been documented in women of childbearing age [12].
Obstruction, incarceration, and strangulation of bowel from
an internal hernia can occur in the pregnant patient, leading
to significant morbidity and mortality for the patient, for an
unborn fetus, or for both. Maternal death after midgut
volvulus, perforation, and septic shock have been described
in the literature [13, 14].

Prevention

Specific measures should be instituted to prevent bowel
obstruction after gastric bypass surgery. Routine closure of
the mesenteric defect at the jejunojejunostomy, transverse
mesocolon mesenteric defect, and the Petersen defect is
recommended [15]. Brolin et al. [16] advocated the
placement of an “antiobstruction suture” at the jejunoje-
junostomy to prevent bowel obstruction at the afferent
limb. We recommend placement of a suture on the proxi-
mal Roux limb that fixes it to the remnant stomach to
prevent angulation of the Roux limb’s proximal part (an-
tecolic, antegastric technique).

Use of an appropriate closure technique for the mesen-
teric defect plays a critical role in the prevention of bowel
obstruction at the jejunojejunoanastomosis. Interrupted or
continuous sutures or the double stapling technique are
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Table 4 Surgical procedures performed

13 (29.5)
31 (70.5)

Laparotomy: n (%)
Laparoscopy: n (%)
Procedures: n
Lysis of adhesions 16
Repair of transverse mesocolon defect
Repair of small bowel mesenteric defect
Repair of ventral hernia
Removal of suture at JJ causing kink

— N W 3~

Reduction of internal hernia between staple line and
suture(crotch stitch) at JJ and removal of suture

Small bowel resection

Revision of JJ

Repair of port-site hernia

Division of small bowel mesentery
Repair of inguinal hernia

EGD and evacuation of blood clot
Repair of Petersen defect

Repair of gastric remnant perforation
Cholecystectomy

Appendectomy

Gastrostomy tube insertion

— e o = NN

No intervention

EGD, upper endoscopy; JJ, jejunojejunostomy

used. The potential for obstruction due to luminal nar-
rowing is increased when too much tissue is taken into the
stapler [17].

The position of the Roux limb (retrocolic vs antecolic)
influences the incidence of small bowel obstruction. The
antecolic technique decreases the incidence of small bowel
obstruction because it eliminates the mesocolonic defect as
a site of potential obstruction [18]. However, the antecolic
technique does not entirely prevent internal herniation. If
the small bowel mesentery is under tension, this can
obstruct the transverse colon in a bowstring fashion. Also,
an unclosed space between the transverse colon and the
mesentery of the Roux limb (i.e., the Petersen space) can
be a potential internal herniation site.

Port sites larger than 10 mm should be closed routinely
to prevent port-site herniation. A full-thickness closure can
be facilitated by using port-site closing devices [19].

Diagnosis

A high index of suspicion is needed for the diagnosis of
bowel obstruction. Symptoms of internal herniation usually
are vague. Nausea, emesis, and postprandial abdominal
pain (usually in the left upper quadrant) are common
complaints. Because of change in the GI anatomy, patients

may not present with typical signs and symptoms of bowel
obstruction. Upper GI series, CT scan, and diagnostic
laparoscopy should be used liberally in the diagnosis.

A diagnosis of complete or partial small bowel
obstruction can be made by performing an upper GIL.
However, the specific cause may not be evident. Findings
that favor a diagnosis of internal hernia include a cluster of
dilated bowel segments in the left upper or middle abdo-
men, which remain relatively fixed in this high position on
views obtained with the patient in an erect position [20].

After Roux-en-Y gastric bypass surgery, CT scans can
be helpful in depicting signs of an internal hernia. In
transmesenteric internal hernia, when the Roux limb is
herniated, CT scanning shows a cluster of dilated bowel
segments in the expected position of the Roux-en-Y loop
[20] Other CT findings suggestive of an internal hernia
include small bowel mesentery traversing the transverse
colon mesentery and location of the jejunojejunostomy
superior to the transverse colon. In addition, crowding,
stretching, and engorgement of the main mesenteric trunk
to the right and signs of small bowel obstruction may be
seen [21]. A swirled appearance of mesenteric fat or ves-
sels was found to be the best single predictor of hernia,
with a sensitivity of approximately 80% and a specificity of
90% [22].

However, CT imaging of the abdomen has limitations
for the diagnosis of internal hernia. Higa et al. [23] reported
negative CT scanning for 20% of patients with internal
hernias. In other series, CT scanning was diagnostic for
64% of patients with internal hernia [24].

Anastomotic stricture can be diagnosed with upper GI
series, as well as with endoscopy [25]. Endoscopy also can
be therapeutic in some cases. Strictures can be treated
successfully with endoscopic balloon dilation [26].

Operative management of bowel obstruction

Surgical exploration of patients with suspected internal
hernia should be performed without delay. A reluctant
operative decision can result in the development of a closed
loop obstruction, a potentially devastating problem.
Despite normal CT scans, a diagnostic laparoscopy is
recommended if the clinical symptoms suggest an internal
hernia. The entire small bowel and all the potential hernia
defects should be carefully evaluated. If hernias are found,
the repair involves reducing the hernia and closing defects.
Remaining defects should be closed if they have not
already been closed.

Laparoscopic lysis of adhesions should be performed if
a strangulated band causes obstruction. A dilated gastric
remnant may require decompression using a long needle or
placement of a gastrostomy tube. A dilated Roux limb
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proximal to the obstruction site rarely requires decom-
pression of the small bowel distal to the obstruction site.

Narrowing of the jejunojejunostomy due to incorrect
stapling of the jejunojejunostomy may require creation of a
new enteroenterostomy proximal to the obstruction site.
Angulation of the Roux limb at the jejunojejunostomy
requires repositioning of the Roux limb and placement of
an antiobstruction suture.

The laparoscopic approach for managing bowel
obstruction is based on the extent of bowel dilation and the
site of bowel obstruction. Distal obstruction with con-
comitant severe bowel dilation often prohibits safe
laparoscopic entry and may require laparotomy.

Conservative treatment

Roux limb obstruction resulting from edema of the jeju-
nojejunostomy or gastrojejunostomy usually requires
conservative treatment consisting of no nourishment by
mouth and the administration of intravenous fluids. Total
parenteral nutrition is rarely needed because this problem
usually resolves within a few days. Obstruction at the
transverse mesocolon typically is managed conservatively.

Conclusion

Bowel obstruction is a relatively frequent complication
after laparoscopic gastric bypass surgery. Closure of all
mesenteric defects is highly recommended to prevent
internal hernias. The antegastric, antecolic approach redu-
ces the incidence of internal hernias at the transmesocolon
defect. Early diagnosis and surgical exploration in sus-
pected cases is the key to a successful outcome.
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