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Abstract Objective Laparoscopic colectomy has gained acceptance as a standard treatment for
benign and malignant colorectal disease, such as diverticular disease and cancer,
among others. Same as in open surgery, the laparoscopic approach carries a low risk of
small bowel obstruction in the postoperative period, but in laparoscopic surgery,
internal hernia after laparoscopic left colectomy may be a cause of small bowel
obstruction with a significant risk of morbidity and mortality. This rare complication
may be prevented with routine closure of the mesenteric defects created during the
colectomy.
Methods We present four cases of internal herniation after laparoscopic colectomy.
Two cases were after laparoscopic left colectomy and two after laparoscopic low
anterior resection. All four cases had full splenic flexuremobilization. Routine closure of
the mesenteric defect was not performed in the initial surgery.
Results The four patients were treated by laparoscopic reintervention with closure of
the mesenteric defect. In two of them, conversion to open surgery was necessary. One
of the patients developed recurrent internal herniation after surgical reintervention
with mesenteric closure of the defect. All patients were managed without need for
bowel resection, and mortality rate was 0%.
Conclusion Internal herniation after laparoscopic colorectal surgery is a highly
morbid complication that requires prompt diagnosis and management and should
be suspected in the early postoperative period. Additional studies with extended
follow-up are required to establish recommendations regarding its prevention and
management.
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Introduction

Since 1991, when Jacobs et al. described the first reports of
colonic resections with laparoscopic assistance in Miami,
Florida, laparoscopic colectomy has gained acceptance as a
standard treatment for benign and malignant colorectal
disease, such as diverticular disease and cancer, among
others.1 The laparoscopic approach has equivalent results
in long-term survival in terms of colon cancer and offers the
benefits of a minimally invasive approach. The risk of small
bowel obstruction also has a similar rate; nevertheless, the
need for operative intervention is lower in laparoscopic
surgery. In contrast to open surgery, a peculiarity of laparo-
scopic colectomy is that there is no routine closure of
mesenteric defects. However, since 1999, there have been
scarce reports of symptomatic internal hernias forming
through mesenteric defects. It is necessary to be aware of
the possibility of internal herniation in laparoscopic colec-
tomy as it poses as a morbid complication. We herein report
four cases of symptomatic internal hernias after laparoscopic
left-sided colorectal surgery, their evolution and
management.

Case 1 Presentation

A 64-year-old female with history of recurrent diverticu-
litis was admitted to our hospital for surgical resec-
tion of descending and sigmoid colon. Laparoscopic-
assisted left colectomy was elicited with a functional
end-to-end anastomosis with a circular stapler. The pa-
tient was discharged uneventfully and 6 weeks later she
returned to the ER with abdominal pain, bloating, nausea,
and vomiting. X-ray abdominal plain films showed multi-
ple dilated small bowel loops and air fluid levels in the left
upper quadrant. The patient was admitted under the
diagnosis of intestinal obstruction and treated conserva-
tively, after a period of observation and without complete
resolution of symptoms, with persistent abdominal pain
and a high output from the nasogastric (NG) tube. The
patient underwent computed tomography (CT) , which
showed dilated small bowel clustered in the left upper
abdomen, engorged mesenteric vessels, and loops dis-
placed behind the stomach. After these findings, the
patient was taken to the operating room for diagnostic
laparoscopy.

Laparoscopic findings showed free fluid and dilated small
bowel protruding behind the lesser curvature of the stomach.
The small bowel was herniated into the lesser omental sac
between the mesenteric defect and the retroperitoneum,
with a portion visible through the pars flaccida. After several
failed attempts of reduction via laparoscopy, a decision to
convert to laparotomy was made due to the high probability
of intestinal perforation.

After reduction, the small bowel recovered completely
and no intestinal resection was required. After repositioning
of the small bowel, the mesenteric defect was closed with 2
interrupted non-absorbable sutures. The patient was dis-
charged 5 days after the reintervention.

Case 2 Presentation

A 46-year-oldmalewith a stage IVamiddle rectal cancer who
received neoadjuvant chemo and radiotherapywas admitted
for surgical treatment. He underwent a laparoscopic low
anterior resection with a double-stapled colorectal anasto-
mosis and a loop ileostomy. During the early postoperative
period, the patient developed a reduced output from the
ileostomy and abdominal distention at postoperative day 5.
The CT scan showed dilatation of the small bowel and a
cluster of bowels behind and displaced the descending colon.
The patient was consented and explored laparoscopically,
and an internal hernia was found behind the descending
colon through a mesenteric defect. While reducing the
hernia content, the bowel was injured and conversion to
open surgery was decided on to complete reduction, enter-
orrhaphy, and repositioning of the small bowel. Postopera-
tively, the patient developed a pelvic collection treated with
percutaneous drainage and pneumonia and was discharged
after 30 days of hospital stay.

Case 3 Presentation

A 56-year-oldmalewith history of a stage-II left colon cancer
that was treated with a laparoscopic assisted left colectomy
8 days prior to the initial obstructive symptoms. The patient
was evaluated clinically and with a CT scan, which showed
dilated small bowel loops displaced to the left abdomen, and
air fluid levels. The patient was explored laparoscopically,
and a herniation of the small bowel was found behind the
colon. Reduction was not achieved laparoscopically, and
conversion to open surgery was performed. After reduction
and repositioning of the small bowel, no intestinal resection
was required. The patient evolved favorably and was dis-
charged 4 days after the reintervention.

Case 4 Presentation

A 29-year-old female with diagnosis of low rectal cancer
underwent laparoscopic low anterior resection, hand sewn
coloanal anastomosis, and loop ileostomy. She was admitted
30 days later complaining of distension, abdominal pain, and
nausea; the ileostomy had low output as well as mucous
discharge. A CT scan with contrast showed fluid-filled,
dilated small bowel with transitional zone in the pelvis
(►Figs. 1 & 2); therefore, the patient was brought to the
operating room where a diagnostic laparoscopy was per-
formed. During the procedure, dilated small bowel loops
were identified behind themesocolon, and a reduction of the
internal hernia was done with repositioning of the bowel.
The patient had a complete resolution of symptoms and was
discharged 24hours after the procedure. Afterwards, the
patient returned for an ileostomy reversal which 60 days
later, which was done uneventfully. Four months after the
last surgical procedure, the patient came back to the emer-
gency department, once again complaining of abdominal
distension, nausea, and abdominal pain. She reported
48 hours of constipation at the moment of hospital
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admission. Imaging studies showed internal intestinal hernia
associated with pseudo-obstruction and intrabdominal free
fluid in the recto-uterine pouch. She was taken to laparosco-
pic exploration, where reduction of the intestinal herniawas
performed for a second time, and, to prevent further recur-
rences, the running suture of the mesocolonwas donewith a
barbed suture. The patient had a prompt recovery after the
procedure and was discharged from the hospital. Unfortu-
nately, she returned to the ER 3months later, complaining of
abdominal pain and distension. Computer tomography scan
showed no signs of dilated intestinal loops but scarce free
fluid and a suspected lesion of endometrioma. Diagnostic
laparoscopy revealed, besides the preoperative suspicion of
endometrioma, an asymptomatic recurrent internal hernia
involving almost the total of the small bowel through a 4 cm
opening in the previous closure of the mesenteric defect
(►Fig. 3). Once again, continuous suture of the mesenteric
defect was performed, with non-absorbable barbed suture,
although this time it was done in a two-plane fashion
(►Fig. 4). The postoperative course was uneventful, and
the patient was discharged at postoperative day 3. At the
6-month follow-up, the patient remained asymptomatic. All

four cases had full splenic flexure mobilization. In this case
series, all patients managed without need for bowel resec-
tion, and mortality rate was 0%. A summary of patients
characteristics, diagnosis, type of surgery and time to inter-
nal hernia formation is presented (►Table 1).

Discussion

Since the introduction of laparoscopic abdominal surgery
and the first laparoscopic colonic resections in the early
1990s, some early concerns regarding its safety and oncol-
ogical efficacy were raised.1 Since then, several landmark
trials emerged to mark the turning point in laparoscopic
colorectal cancer surgery, making this the preferred ap-
proach when feasible.

Internal hernia has been described as a cause of small
bowel obstruction after gastric bypass surgery, nephrec-
tomy, liver, and kidney transplant surgery, laparoscopic
Nissen procedure, and cholecystectomy, encouraging the
closure of all the mesenteric-created defects.2 However,
regarding colorectal surgery, the reports of internal hernia
are scarce; as one of the most morbid and dreadful compli-
cations, higher incidence has been reported in laparoscopic
surgery when compared with open surgery, between 0.65
and 1.14%.3–5 However, recent studies have suggested the
prevalence of asymptomatic internal hernia to be much
higher, around 21%.6Regardless of its low-incidence, internal
hernia after colorectal surgery has a mortality rate of ap-
proximately 20%2,4,7

Several mechanisms have been proposed to explain
internal herniation after laparoscopic colorectal surgery,
such as reduced adhesions which allow free movement of
the bowel inside the abdominal cavity, early mobility, the
orientation of the small bowel mesentery from left to right
with the fixation of the first jejunal loop posteriorly by the
Treitz ligament direct the jejunal loops to the left,4,6 among

Figs. 1 & 2 Computed tomography abdominal scan with rectal
contrast showing dilated small bowel with transitional zone in the
pelvis (arrow).

Fig. 3 Recurrent internal hernia after laparoscopic low anterior
resection.

Fig. 4 Laparoscopic internal hernia repaired in a two-plane fashion
with running non-absorbable barbed suture reinforced with running
absorbable barbed suture.
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others. As stated by Portale et al., most of the reported cases
of symptomatic internal hernia following laparoscopic co-
lorectal surgery in the literature have occurred after left-
sided resections.8

An internal hernia may be asymptomatic or can cause
symptoms such as abdominal distension and discomfort,
nausea, vomiting, intermittent colicky pain, and recurrent
intestinal obstruction.7 Abdominal pain has been the most
common clinical sign reported. Regarding their presentation,
most internal hernias develop during the early postoperative
period, with 69% presenting within 10 days of the initial
surgery, but few cases have been reported later than 3 years
after the surgery.4 In suspected cases, the internal hernia is
confirmed with a contrast-enhanced CT scan, as rectal con-
trast enema aids in interpretation; however, the diagnosis is
not excluded in the absence of radiological signs.2

The standard approach with symptomatic internal hernia
is reintervention, with or without closure of the mesenteric
defect. The are several methods described for closure of the
mesenteric defect, such as continuous suture, endo-hernia
staples, Ligasure, clips, and fibrin glue.4,9 The surgical man-
agement may be done by either laparoscopic or open ap-
proach.10 The study by Däster et al. reports an incidence of
asymptomatic internal hernia of 21%, which raises consider-
ation for routine closure of the intermesenteric space. Such
closure may be performed with two continuous sutures, or
with fibrin sealant.6 In the study of Cabot et al., who
investigated the long-term consequences of not closing the
mesenteric defect after laparoscopic right colectomy, 530
patients were followed for a median of 20 months; two
patients presented small bowel obstruction due to internal
herniation and two had torsion of the anastomosis through
the defect. They concluded that there are not enough data to
support routinely closing of the mesenteric defect.11 Similar
findings were also reported by Tsai et al., who suggested that
routine closure of the mesenteric defect after laparoscopic
right colectomy might not be beneficial.12 In the case of
laparoscopic left colectomy, Sereno-Trabado et al. suggest
that all mesenteric defects created during laparoscopic colo-
rectal surgery should be closed given the high mortality rate
associated with internal herniation (20%).2,4

Conclusion

Internal hernia after laparoscopic colonic resection is a
highly morbid complication that should be suspectedmostly
in the early postoperative period, although it can present
several years after the surgery. Computed tomography scans

with rectal contrast enema can be helpful in diagnosing
patients in the context of intestinal obstruction after laparo-
scopic colonic resection. Formation of internal hernias may
be prevented by several methods of mesenteric defect clo-
sure during the initial surgery, but additional studies with
extended follow-up are needed for this to be routinely done
during the procedure.
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Table 1 Patient characteristics by gender, age, diagnosis, surgery, and internal hernia formation

Gender Age Diagnosis Surgery Internal hernia formation

1 F 64 Diverticular disease Laparoscopic left colectomy 42 days

2 M 46 Rectal cancer Low anterior resection with loop ileostomy 5 days

3 M 56 Colon cancer Laparoscopic left colectomy 8 days

4 F 29 Rectal cancer Low anterior resection with loop ileostomy 30 days, recurrence 4 months later
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