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Abstract
Background The goal of this study was to determine the impact of mesenteric defect closure and Roux limb position on the rate
of internal hernia after laparoscopic Roux-en-Y gastric bypass (LRYGB).
Methods A retrospective review was conducted of all LRYGB patients from 2001 to 2011 who had all internal hernia (IH)
defects closed (DC) or all defects not closed (DnC).
Results Of 914 patients, 663 (72.5 %) had DC vs. 251 (27.5 %) with DnC, and 679 (74.3 %) had an ante-colic vs. 235 (25.7 %)
with a retro-colic Roux limb. Forty-six patients (5 %) developed a symptomatic IH. Of these, 25 (3.8 %) were in the DC vs. 21
(8.4 %) in the DnC group (p =0.005), and 26 (3.8 %) were in the ante-colic vs. 20 (8.5 %) in the retro-colic Roux limb position
(p =0.005). Data from 45 patients were available for further analysis. The most common symptom was chronic postprandial
abdominal pain (53.4 %). All patients underwent CT scan consistent with IH in 26 patients (57.5 %), suggestive in 7 (15.6 %),
showing small bowel obstruction in 4 (8.9 %), and negative in 8 (17.8 %).
Conclusions Closure of mesenteric defects and ante-colic Roux limb position result in a significantly lower IH rate. Furthermore,
a high index of suspicion must bemaintained since symptomsmay be nonspecific and imaging may be negative in nearly 20% of
patients.
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Introduction

Since first described in 1994, laparoscopic Roux-en-Y gastric
bypass (LRYGB) stands today as the preferred bariatric
procedure due to its favorable and durable outcomes.1–7

Although LRYGB has several advantages over the open ap-
proach, a higher incidence of early and late postoperative
small bowel obstruction has been described.8–12 In fact,
while the rate of postoperative small bowel obstruction is
reported to be 1 to 3% in the open approach, it ranges between
1.5 and 11 % in the laparoscopic approach, with most series
reporting rates of 4–5 %.9–12 The most common cause of
small bowel obstruction after LRYGB is internal hernia ac-
counting for 42–61 % of cases, followed by adhesive disease
and jejuno-jejunostomy stenosis.10–12 The increased
incidence of internal hernia seen in LRYGB has been attrib-
uted to the reduced adhesion formation with laparoscopy.13

Closure vs. nonclosure of the mesenteric defects and ante-
colic vs. retro-colic positioning of the Roux limb are major
technical considerations that may affect the incidence of in-
ternal hernia. The goal of this study was to compare the rate of
symptomatic internal hernia in our patients with respect to
closure of mesenteric defects and Roux limb positioning, as
well as to determine the symptoms and characteristics of
internal hernia after LRYGB.

This paper was presented as an oral presentation during Digestive
Diseases Week during the SSAT Annual Meeting in Orlando, Florida,
on May 18–21, 2013.

R. H. Clements
Department of Surgery, Vanderbilt University, Nashville,
TN 37232-2577, USA

A. Obeid : S. McNeal :M. Breland :R. Stahl : J. Grams (*)
Department of Surgery, University of Alabama at Birmingham,
KB401, 1720 2nd Ave S, Birmingham, AL 35294-0016, USA
e-mail: jgrams@uab.edu

J Gastrointest Surg (2014) 18:250–256
DOI 10.1007/s11605-013-2377-0



Methods

Patients

This study was approved by the Institutional Review Board at
the University of Alabama at Birmingham. A retrospective
chart review of a prospectively maintained database was
conducted of all patients who underwent LRYGB at our
institution from 2001 to 2011. Only patients who had all
defects closed or no defects closed were included. Patients
who had an incidentally identified internal hernia at the time
of another operation were also excluded. Data collected in-
cluded age, sex, preoperative weight, and body mass index
(BMI), as well as operative time, positioning of the Roux
limb, closure of the mesenteric defects, and length of hospital
stay. Postoperative data collected included last documented
follow-up visit; weight, BMI, and percent excess weight loss
(%EWL) at the time of that visit; and whether the patient had
an internal hernia diagnosed during the follow-up period. If a
symptomatic internal hernia was diagnosed, the interval to
diagnosis and the weight, BMI, and %EWL at the time of
diagnosis were collected. The clinical and CT scan findings at
presentation were also collected. Details of the internal
hernia repair were recorded including the type of admission
(emergency vs. elective), type of operation (laparoscopic vs.
open), operative time, length of hospital stay, internal hernia
site, and whether there was bowel incarceration or strangulation.

Operative Technique

In brief, the gastric pouch size of ≤30 mL and the vertical
orientation with the gastro-jejunostomy constructed over a
34-French bougie using a laparoscopic linear cutting stapler
and intracorporeal closure of the common opening remained
constant throughout the period of the study. The biliopancreatic
limb was uniformly 40 cm, and the length of the Roux limb
was 100 cm for BMI <50 kg/m2 or 150 cm for BMI ≥50 kg/m2.
The jejuno-jejunostomy was constructed using a linear cutting
stapler with the common enterotomy closed using a hand-sewn
or stapled technique. This jejuno-jejunostomy results in a po-
tential hernia defect in the small bowel mesentery called the
mesomesenteric defect.

Early in our practice, the majority of Roux limbs were
fashioned in a retro-colic and retro-gastric position. This tech-
nique results in two potential hernia sites, one through the
transverse colon mesentery called the mesocolic defect and
another between the Roux limb and the transverse colon
mesentery called Petersen's defect. However, as of 2003, most
were constructed in an ante-colic and ante-gastric position.
This technique results in one mesenteric defect between the
Roux limb and the transverse colon mesentery, Petersen's
defect. Initially, running absorbable sutures were used to close

the mesenteric defects, but running nonabsorbable sutures
have been used since 2004.

Statistical Analysis

Parametric or nonparametric data analysis was conducted de-
pending upon the distribution of the variables. Continuous data
are presented as the median. Pearson chi-square, Fisher's exact
test, andANOVA tables were utilized, and a p value ≤0.05
was considered statistically significant. Multivariate analysis
adjusting for preoperative demographics was also used to
test the hypothesis. All analysis was conducted using SAS
(version 9.2) and SPSS (version 16) statistical software.

Results

Between 2001 and 2011, there were 1,160 patients who
underwent LRYGB at the University of Alabama at
Birmingham. Of these, 914 patients met the inclusion criteria
with 663 patients (72.5 %) having all defects closed (DC) and
251 (27.5 %) having no defects closed (DnC) (Table 1). Of the
914 patients, 679 patients had an ante-colic Roux limb with
the majority having all defects closed except in 22 (3.2 %) and
235 patients had a retro-colic Roux limb and no defects closed
except in 6 (2.6 %), again reflecting the evolving practice.
Data were further analyzed based on closure of mesenteric
defects, although we acknowledge that there is no way to
separate the impact of closure of defects from the position of
the Roux limb in our dataset.

The median age was 42 years (range, 14–73), and there
were 728 females (79.6 %) vs. 186 males (20.4 %). The
median preoperative weight was 293 lbs (range, 183–555),
and BMI was 48 kg/m2 (range, 32–84). The median operative
timewas 110min (range, 62–335), with the DC group taking a
statistically significant longer time by 15 min (p <0.0001).
The median hospital stay was 2 days (range, 1–9). There was
follow-up data available for 869 (95.1 %) patients with a
median follow-up interval of 24.9 months (range, 0.5–131).
The DC group had a shorter hospital stay (p <0.0001) and a
shorter follow-up interval (p <0.0001), most likely as a result
of a maturing practice and the shift in technique from DnC to
DC later in time. At the last follow-up visit, there was no
significant difference between the two groups in weight, BMI,
or %EWL.

Internal Hernia

Of these 914 patients, 46 (5 %) developed a symptomatic
internal hernia that required primary surgical intervention.
This incidence was significantly lower in the DC group, 25
of 663 patients (3.8 %), vs. the DnC group, 21 of 251 patients
(8.4 %) (p =0.005). This difference remained statistically
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significant on multivariate analysis adjusting for age and sex
(p =0.0098, OR 0.44, 95 % CI 0.24–0.82). As expected, the
incidence was also significantly lower in the ante-colic vs.
retro-colic Roux limb group (3.8 % vs. 8.5 %, respectively;
p =0.005). One of the 46 patients developed a symptomatic
hernia when he was in a different state. Open repair was
performed, but there was no data available concerning the
clinical presentation or intraoperative findings. The remaining
45 patients were subject to secondary review and analysis.

Both DC and DnC groups were comparable in terms of
age, sex, preoperative weight, and BMI (Table 2). However,
the DC group had a statistically significant shorter follow-up
interval at 40.6 months (range, 13–90) vs. the DnC group at
73 months (range, 17–113) (p =0.001). Again, this is most
likely attributable to the shift in technique from DnC to DC
later in time. However, the interval to the development of a

symptomatic internal hernia was significantly shorter for the
DCvs.DnC group (16.6months (range, 3–72) vs. 33.5months
(range, 10–103), respectively; p <0.0001). The reasons for
this are unclear but may be related to later increased vigilance
and a decreased threshold for evaluating for an internal hernia.
At the time of internal hernia repair, there was no difference
between the groups in weight, BMI, or %EWL.

The clinical presentation and CT scan findings are shown
in Table 3. The most common symptom was vague postpran-
dial abdominal pain (24 patients (53.4 %)), followed by ab-
dominal pain associated with nausea (8 (17.8 %)) and abdom-
inal pain associated with nausea and vomiting (8 (17.8 %)).
Two patients (4.4 %) presented with acute abdominal pain
without nausea or vomiting, two patients (4.4 %) presented
with acute abdominal pain with nausea and vomiting, and one
patient (2.2 %) presented with peritonitis and an acute surgical

Table 1 Patient demographics

DC all defects closed, DnC no
defects closed, BMI body mass
index, %EWL % excess weight
loss

*p <0.05 considered significant
a Data reported as median (range)

Total DC DnC p value*

Patients 914 663 (72.5 %) 251 (27.5 %) –

Age, yearsa 42 (14–73) 43 (17–73) 40 (14–58) <0.001

Sex

Males 186 (20.4 %) 155 (23.4 %) 31 (12.4 %) <0.001

Females 728 (79.6 %) 508 (76.6 %) 220 (87.6 %)

Pre-operative weight, lbsa 293 (183–555) 291 (183–555) 297 (188–499) 0.984

Pre-operative BMI, kg/m2a 48 (32–84) 48 (34–84) 48 (32–78) 0.941

Operative time, mina 110 (62–335) 115 (64–335) 100 (62–227) <0.001

Hospital stay, daysa 2.0 (1–9) 1.7 (1–7) 2.1 (1–9) <0.001

Length of follow-up, monthsa 25 (0.5–131) 24 (0.5–93.3) 32 (0.5–131) <0.001

Anthropometrics at follow-upa

Weight, lbs 195 (107–392) 194 (114–392) 200 (107–367) 0.421

BMI, kg/m2 32 (16–61) 32 (18–61) 32 (16–59) 0.339

%EWL 60 (−18 to 132) 59 (−18 to 118) 57 (−16 to 132) 0.116

Table 2 Demographics of pa-
tients developing a symptomatic
internal hernia

DC all defects closed, DnC no
defects closed, BMI body mass
index, %EWL % excess weight
loss

*p <0.05 considered significant
a Data reported as median (range)

Total DC DnC p value*

Patients 45 24 21 –

Age, yearsa 39 (21–56) 40 (21–56) 39 (28–53) 0.654

Sex

Males 11 (24.4 %) 8 (33.3 %) 3 (14.3 %) 0.128

Females 34 (75.6 %) 16 (66.7 %) 18 (85.7 %)

Pre-operative weight, lbsa 300 (188–465) 304 (217–465) 300 (188–373) 0.586

Pre-operative BMI, kg/m2a 47 (34–67) 45 (37–67) 48 (34–61) 0.568

Length of follow-up, monthsa 56 (13–113) 41 (13–90) 73 (17–113) 0.001

Time to develop internal hernia, monthsa 22.6 (3–103) 16.6 (3–72) 33.5 (10–103) <0.001

Anthropometrics at time of internal herniaa

Weight, lbs 185 (107–285) 183 (120–285) 189 (107–248) 0.499

BMI, kg/m2 30 (20–48) 29 (20–43) 30 (20–48) 0.816

%EWL 71 (23–103) 71 (41–103) 69 (23–98) 0.864
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abdomen after being misdiagnosed at an outside hospital. All
45 patients had a diagnostic CT scan performed prior to
surgical exploration. The CT scan was consistent with the
presence of an internal hernia in 26 patients (57.5 %), sugges-
tive in 7 patients (15.6 %), and demonstrated the presence of
small bowel obstruction without a specific reason in 4 patients
(8.9 %). Eight patients (17.8 %) had negative CT scan
findings.

Twenty-six patients (57.8 %) had an elective admission and
19 patients (42.2 %) had an emergency admission (Table 4).
At the time of operation, 39 cases (86.7 %) were repaired
laparoscopically and 6 (13.3 %) had open exploration and
repair. Small bowel incarceration was identified at 27 hernia
sites (38 %) and strangulation at 1 site (1.4 %). Of the 45

patients who developed a symptomatic internal hernia, there
were 5 internal hernias at the mesocolic site, 40 at the Peterson
space, and 26 at the mesomesenteric site. Two patients (4.4%)
required small bowel resection. The median operative time
was 104 min (range, 75–180), and the median hospital stay
was 1 day (range, 0.5–32). There was one mortality (2.2 %) in
the patient who presented in extremis and fulminant liver
failure after being hospitalized elsewhere for 3 days with the
incorrect diagnosis. One patient had recurrence of an internal
hernia 43 months after repair, and another patient had recur-
rence twice 11.5 and 14.2 months after initial hernia repair. All
three recurrences required urgent open exploration. These
recurrences indicate that the mesenteric defects reopened or
were not adequately closed at the time of initial or subsequent
repair.

Discussion

LRYGB has largely replaced the open approach due to im-
proved outcomes in postoperative pain, length of stay, and
perioperative morbidity.2–6 Roux-en-Y reconstruction of the
alimentary tract creates defects in the mesentery or potential
internal hernia sites. In the retro-colic retro-gastric technique,
three mesenteric defects are created: the mesocolic defect
where the alimentary limb traverses the mesocolon into the
lesser sac, Petersen's defect between the mesentery of the
alimentary limb and the transverse mesocolon, and the
mesomesenteric defect at the jejuno-jejunostomy between
the mesenteries of the alimentary limb and the biliopancreatic
limb and common channel. In the ante-colic ante-gastric tech-
nique, two mesenteric defects are created: Petersen's and
mesomesenteric defects. Similar to the open operation, the
Roux limb was passed retro-colic and mesenteric defects were
not routinely closed in the early experience with LRYGB.
However, unlike the open approach, the laparoscopic ap-
proach resulted in a higher incidence of internal hernia ranging
from 0 to 11 % thought to be due to decreased adhesion
formation.9–14 In this study, we examined the impact of clo-
sure of the mesenteric defects and Roux limb position on the
incidence of symptomatic internal hernia.We report an overall
incidence of symptomatic internal hernia of 5 % after
LRYGB, with a statistically significant lower incidence when
all of the defects were closed with an ante-colic Roux limb vs.
not closed with a retro-colic limb.

An internal hernia is a potentially life-threatening compli-
cation, and there has been considerable debate throughout the
history of LRYGB regarding technical considerations to de-
crease its incidence. There is general consensus that ante-colic
ante-gastric placement of the Roux limb decreases the rate of
internal hernia when compared to retro-colic retro-gastric
placement.12,15–18 This makes intuitive sense since there is
no mesocolic defect with ante-colic ante-gastric placement.

Table 3 Clinical presentation and CT scan findings

n (%)

Clinical presentation

Postprandial abdominal pain 24 (53.4)

Abdominal pain with nausea 8 (17.8)

Abdominal pain with nausea and vomiting 8 (17.8)

Acute abdominal pain 2 (4.4)

Acute abdominal pain with nausea and vomiting 2 (4.4)

Acute abdomen 1 (2.2)

CT scan findings

Confirmative 26 (57.7)

Suggestive 7 (15.6)

Presence of small bowel obstruction alone 4 (8.9)

Negative 8 (17.8)

Table 4 Perioperative
data

a Data reported as medi-
an (range)

Admission type

Emergency 19 (42.2)

Elective 26 (57.8)

Operative approach

Open 6 (13.3)

Laparoscopic 39 (86.7)

Small bowel findings

Incarceration 27 (38)

Strangulation 1 (1.4)

Hernia site

Mesocolic 5

Petersen's 40

Mesomesenteric 26

Small bowel resection 2 (4.4)

Operative time, mina 104 (75–180)

Hospital stay, daysa 1 (0.5–32)
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Importantly, there are reports of a three- to tenfold higher
incidence of small bowel obstruction with retro-colic vs.
ante-colic positioning of the Roux limb due to both a higher
incidence of internal hernia and cicatrization at the mesocolic
window.12,19 However, advocates of the retro-colic retro-
gastric approach have suggested that careful defect closure
may result in a decreased internal hernia rate.14

Consistent with our data, most studies have shown de-
creased rates of internal hernia with closure of defects and
most authors have advocated closure of the mesenteric
defects.14,20,21 However, Abasbassi et al. have suggested that
only the mesomesenteric defect needs to be closed, citing
higher rates of internal hernia here.20 This finding has not
been consistent among studies with other reports demonstrat-
ing higher rates in the mesocolic or Petersen's defect than at
the jejuno-jejunostomy.22–24 Bauman and Pirrello investigated
internal hernia at Petersen's space and found an incidence of
6.2 % without closure vs. 0 % since 2006 when they started
closing Petersen's space.24

Other technical considerations aside from defect closure
have been described to impact the rate of internal hernia.
Nandipati et al. showed that construction of the Roux limb
with counterclockwise rotation of the bowel so that both the
jejuno-jejunostomy and ligament of Treitz are to the left of
the axis of the mesentery significantly reduces the incidence
of internal hernias at Petersen's defect (0 % vs. 9.2 %,
p =0.043).25 Bauman and Pirrello suggested that there is a
decrease in incidence of Petersen's hernias with a short
biliopancreatic limb length (50 cm) vs. a longer limb length
(100 cm).24 Madan et al. have suggested that defects do not
need to be closed, reporting an internal hernia rate of 0 % at a
median follow-up of 23.5 months (range, 1–60).18 Notably,
they emphasize that there are other technical considerations
that may impact internal hernia incidence such as (1) ante-
colic ante-gastric Roux limb, (2) minimal division of the small
bowel mesentery, (3) a long jejuno-jejunostomy, (4) division
of the omentum, (5) configuration of the Roux limb and the
biliopancreatic limb, and (6) placement of the jejuno-
jejunostomy above the colon in the left upper quadrant.

Our study has several limitations. First, it is a retrospective
review comparing the impact of defect closure with a histor-
ical control group early in the practice when defects were not
routinely closed. As a result, the length of follow-up was
significantly shorter for the DC vs. DnC group (p =0.001).
However, the time to develop an internal hernia was also
significantly shorter for the DC vs. DnC group (p <0.0001).
The reason for this is not entirely clear but may be related to
later increased vigilance and a decreased threshold for evalu-
ating for an internal hernia. With regard to technical consid-
erations, most operations were performed by a single surgeon
whose practice did evolve over time from a retro-colic retro-
gastric Roux limb without closure of mesenteric defects to an
ante-colic ante-gastric Roux limb with closure of mesenteric

defects. As a result, the greatest limitation of our study is that
we could not separate the impact of defect closure from Roux
limb position to determine the contribution of either alone in
the incidence of internal hernia. Further, our study only inves-
tigated the rate of symptomatic internal hernia, and internal
hernias that were incidentally repaired during another opera-
tion were not included. Finally, there is no way to capture
patients who may have been lost to follow-up and treated
elsewhere for internal hernia. Overall, this number is likely
low since most of our patients are referred back to us when
they present to outside regional hospitals or develop any
complication. Regardless, there is no reason to suspect a
difference between the two groups, that is, a higher number
of patients with all defects closed vs. no defects closed pre-
senting to outside hospitals.

Conclusion

In conclusion, internal hernia is a potentially life-threatening
complication that can present at any time ranging from a few
weeks to several years after LRYGB. A high index of suspi-
cion must be maintained since symptoms may be nonspecific
and imaging may be negative. It is our current practice to
perform (1) an ante-colic ante-gastric Roux limb with (2)
counterclockwise rotation of the alimentary limb so the sta-
pled end faces the left upper quadrant, (3) division of the
omentum, (4) 40-cm biliopancreatic limb, and (5) routine
closure of Petersen's and the mesomesenteric defects using
nonabsorbable suture. Although closure of defects and ante-
colic positioning of the Roux limb does not eliminate the risk
of internal hernia, our data support that each may be a key
factor in reducing the incidence of internal hernias.
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Discussant

Dr. Thomas Aloia (Houston, TX): This study examines a single-surgeon,
large-volume experience with Roux-en-Y gastric bypass. The focus is on
the prevention of the postoperative complication of internal hernia. As the
technique has evolved, mainly with higher utilization of mesenteric defect
closure and anticolic anastomosis, the authors have observed a reduction
in internal hernia rates. It is noted that due to issues including geography,
access to care, and vigilance on the part of the operative team, there is
very thorough long-term follow-up data to address this issue.

Although I am not a bariatric surgeon, I do take general surgery
emergency call in a city with over 20 bariatric surgery centers, many of
which do not enjoy the rigorous follow-up that returns the sick postoper-
ative patient to their home surgical center, as happens in your area. I have
found the presentation and management of this problem to be very
difficult, and therefore, I am supportive of any and all maneuvers that
can be done to prevent these complications. What I have learned from
caring for these patients is that a high level of suspicion for the diagnosis
of internal hernia should be held for any post-LRYGB patient with a
complaint of abdominal pain, regardless of imaging findings.

Ultimately, I have three questions:
1. The nuances of your technique have evolved over time. Were the

individual decisions to change directly driven by an intent to reduce
internal hernias or were they aimed at another outcome, such as decreas-
ing operative time, and the reduction of internal hernias was a fortuitous
bystander effect?

2. In the discussion, it appears that there is a trend toward consensus
that the maneuvers you have adopted do reduce this complication, but a
handful of studies are quoted that find no such relationship. Can you
explain why surgeons who do not close mesenteric defects do not see
problems with internal hernias? Could it be that their follow-up is less
rigorous than yours?

3. For the benefit of the trainees, and even the full-fledged nonbariatric
surgeons in the audience, can you describe the proper operative approach
to the LRYGB patient with an internal hernia?

Closing Discussant

Dr. Ayman Obeid: Thank you for the valuable comments and the intrigu-
ing questions.

Regarding your first question, the changes in the practice were indeed
made with the intent to reduce the incidence of internal hernias. As a
matter of fact, LRYGB evolved from open RYGB, a technique in which
retro-colic positioning of the Roux limb was routine practice as well as
nonclosure of mesenteric defects. Given more experience with the lapa-
roscopic approach, surgeons began reporting higher internal hernia rates,
a complication that was rare with the open approach. Thus, many sur-
geons, including our practice, started routinely closing these defects with
the thought that the higher incidence was due to the decreased adhesion
formation in the laparoscopic approach. Again, as more experience was
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gained with the laparoscopic approach, we learned that most Roux limbs
could be positioned in ante-colic fashion without undue tension at the
gastro-jejunostomy, especially with splitting of the omentum. This
change did have the benefit of eliminating one of the potential hernia
sites (mesocolic defect) and potentially decreasing operative time. The
shift to closure of the defects and ante-colic Roux limb positioning in our
practice actually resulted in an increased total OR time by about 15 min.

With respect to the second question regarding studies that do not
advocate for closure of the defects, certainly duration of and compliance
with follow-up may play a role. Internal hernia may present at any time
from a fewmonths to several years after LRYGB, andwe know that long-
term follow-up in these patients tends to be poor, with studies reporting
40–70% loss to follow-up at 2 years. In the study by Finnell et al. in 2007
reporting their rate of internal hernia at 0 % with nonclosure of the
defects, the sample sizewas 300 patients and the follow-upwas 18months
(range, 1–44). In their subsequent study by Madan et al. in 2009, the
follow-up period was 23.5 months (range, 1–60) in 387 patients. Our
overall follow-up was 25 months (range, 1–131) in a sample size of 914
patients. For the patients who developed a symptomatic internal hernia in
our cohort, the median follow-up was 56 months (range, 13–113). There
was also a difference in how we defined “internal hernia.” In their 2009
study, Madan et al. did report that 2/54 (3.7 %) patients had a “potential”
defect behind the Roux limb and the defect was closed in one of these two
patients. They did not count these as “internal hernias” since they were
merely open and potential spaces. In our study, we counted any open
defect in a symptomatic patient as an internal hernia. We would also refer
you to the Letter to the Editor by Facchiano et al. 26 inObesity Surgery in
2010 for further discussion of the Madan et al. 2009 paper.

Additionally, as you suggested, patients may not return to their home
surgical institution for evaluation of complications. In Alabama, we are
the major tertiary referral center, and many other centers will not operate
on our patients unless on an absolutely emergent basis. Most contact us
for transfer, even if >3 h away. Many outside surgeons will also not
evaluate our bariatric patients electively (for the chronic presentations),
and they end up finding their way back to us as well, even if they were
otherwise lost to follow-up.

Lastly, there may be other technical considerations aside from defect
closure that may impact the rate of internal hernia andmay account for the

decreased rates seen with nonclosure of the defects in some studies.
Finnell et al. and others have cited other technical considerations
such as ante-colic positioning, counterclockwise rotation of the bow-
el with the jejuno-jejunostomy and ligament of Treitz to the left of the
axis of the mesentery, short <50-cm biliopancreatic limb length,
minimal division of the small bowel mesentery, a long jejuno-
jejunostomy, division of the omentum, and placement of the jejuno-
jejunostomy above the colon in the left upper quadrant. In our study,
all of these other considerations remained constant with the only
change in practice being the position of the Roux limb and closure
vs. nonclosure of the defects.

Regarding the proper operative approach to the LRYGB patient with
an internal hernia, as you mentioned, the presentation andmanagement of
this complication can be very challenging. The most important guiding
principle is to maintain a high index of suspicion and to have a low
threshold for exploration when evaluating a patient with abdominal pain
status post LRYGB. If internal hernia is suspected, we start with a
thorough history and physical followed by a CT scan. We as surgeons
and our radiologists are experienced in specific signs that may indicate an
internal hernia, and the CT scan is specifically examined for these
findings: mesenteric swirl, mushroom shape of the mesentery, small
bowel obstruction, clustered loops of the small bowel, small bowel
behind the SMA, and a right-sided jejuno-jejunostomy. However, as our
study demonstrated, CT scan findings were negative in almost 20 % of
patients. Thus, even if imaging is negative but clinical suspicion
remains high, the patient is taken to the operating room to explore
for an internal hernia. In terms of the actual operation, one could explore
laparoscopically or open based on the surgeon's comfort. It is usually
easiest to identify the ileocecal valve and start running the small bowel
from distally to proximally since this portion of the intestine will be
decompressed, easier to manipulate, and usually in normal anatomic
position. The hernia may reduce as this is being performed. If starting
proximally, it can be difficult to sort out the Roux limb from the
biliopancreatic limb from the common channel and determine whether
and which bowel is herniated. If ante-colic, both potential spaces need to
be inspected and closed. If retro-colic, all three potential spaces need
to be inspected and closed. We recommend a running nonabsorbable
suture for closure.
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