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Introduction: The development of internal hernias due to the mesocolon defect after laparo-

scopic colectomy is a rare complication with only 39 cases described. There are controversies

whether the closure of the defect of the mesocolon after resection of the colon could prevent

the  development of this complication.

Objective: To describe a case of intestinal obstruction due to internal hernia through the

mesocolon defect after laparoscopic rectosigmoidectomy and to perform a literature review.

Case  report: A 59-year-old woman was hospitalized for laparoscopic rectosigmoidectomy

due  to an adenocarcinoma located in the rectosigmoid junction. She underwent a rec-

tosigmoidectomy by laparoscopy, with an extracorporeal mechanical anastomosis, without

closure of the mesocolon defect. In the fifth postoperative day the patient presented an

intestinal obstruction due to an internal hernia through the mesocolon defect confirmed

by  computerized tomography. During the exploratory laparotomy approximately 120 cm

jejunum was identified through the mesocolon defect. The reduction of herniated small

bowel was done without the need of intestinal resection. The mesocolon defect was

corrected by continuous suture. After the reoperation, the patient presented a favorable

recovery being discharged on the fifth day.

Conclusion: Intestinal obstruction due to internal hernia after laparoscopic rectosigmoidec-

tomy is a rare postoperative complication that can be avoided by the adequate closure of

the  mesocolon defect.

© 2019 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This

is  an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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Hérnia  interna  pelo  defeito  mesocólico  após  colectomia  esquerda
laparoscópica
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r  e  s  u  m  o

Introdução: O desenvolvimento de hérnias internas pelo defeito mesocólico após a realização

de  colectomia laparoscópica é uma complicação rara com apenas 39 casos descritos. Existem

controvérsias se fechamento do defeito após a ressecção do cólon preveniria o desenvolvi-

mento desta complicação.

Objetivo: Descrever um caso de obstrução intestinal por hérnia interna pelo defeito

mesocólico, após retossigmoidectomia laparoscópica e revisar a literatura relacionada ao

tema.

Relato do caso: Mulher, 59 anos foi internada para realizar ressecção cirúrgica de adeno-

carcinoma localizado na junção retossigmoideana. Foi submetida à retossigmoidectomia

laparoscópica, com confecção de anastomose mecânica extracorpórea. O defeito mesocólico

não  foi corrigido no final do procedimento. No quinto dia de pós-operatório, a doente

apresentou quadro de obstrução intestinal cuja tomografia computadorizada identifi-

cou  presença de hérnia interna pelo defeito do mesocólon. Na laparotomia exploradora

identificou-se que aproximadamente 120 cm de alças jejunais estavam herniadas através

do  defeito mesocólico. Realizou-se a redução do intestino delgado herniado sem necessi-

dade de ressecção intestinal. O defeito foi corrigido por sutura contínua. Após a reoperação

a  doente apresentou evolução favorável recebendo alta no quinto dia.

Conclusão: Obstrução intestinal após retossigmoidectomia laparoscópica consequente à

formação de hérnia interna é complicação pós-operatória rara, com alta mortalidade, que

pode ser evitada pelo fechamento criterioso do defeito do mesocólico.

© 2019 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é  um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/
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ntestinal obstruction resulting from herniation of the small
ntestine through mesocolon defect after laparoscopic colec-
omies is an uncommon and rarely described complication.1

espite the low incidence, when undiagnosed and promptly
orrected it can present a worse evolution. The development of
nternal Hernias (IH) after laparoscopic colon resections seems
o be greater when compared to conventional access.2–8 When
erforming colectomy by open access the surgeon usually cor-
ects the mesocolon defect most of the time. However, because
f the greater technical difficulty in performing laparoscopic
utures, most colorectal surgeons choose to leave the defect
pen, assuming that the simple positioning of the small intes-
ine loops above the mesocolon would be sufficient to prevent
he development of IH.1 Despite this strategy, the majority of
urgeons who  experienced cases of intestinal obstruction due
o the formation of an IH by the mesocolon corrected when-
ver possible.4,6 This proposition was based on the experience
f bariatric surgeons showing that the routine correction of the
esenteric defect significantly reduced the cases of Petersen’s

ernias. From these evidences many  colorectal surgeons advo-
ate the closure of the mesocolon defect in order to avoid the
evelopment of IH.1,4,6 However, due to the lack of studies with

 good level of evidence, there is still no consensus in the lit-

rature regarding the systematic correction of the mesocolon
efect after colectomies. Thus, the subject still arouses warm
iscussions.
licenses/by-nc-nd/4.0/).

In order to contribute to the theme, the objective of the
present study is to perform a literature review related to
the subject, based on the experience of a case of intestinal
obstruction caused by IH after performing a laparoscopic rec-
tosigmoidectomy, where correction of the mesocolon defect
was not performed.

Case  report

After the patient had signed an informed consent term autho-
rizing the publication, this article was submitted and approved
by the Research Ethics Committee of the State University of
Campinas (UNICAMP).

A 59-year-old woman, BMI of 28, was admitted for surgi-
cal treatment of adenocarcinoma located in the rectosigmoid
transition. Six months ago, she complained of change in
bowel habits, hematochezia, and weight loss. The colonoscopy
identified an ulcer-vegetative lesion, sub-stenotic, measur-
ing 6.0 × 5.0 cm,  located at 18 cm from the anal margin, from
which biopsies were collected and the local was tattooed
with Chinese ink. The remaining colon was normal. The
histopathological study confirmed the presence of moderately
differentiated adenocarcinoma. In staging exams tomography
of the thorax and abdomen was normal, as well the carci-

noembryonic antigen levels (2.64 mg/mL).

The patient was submitted to anterior rectosigmoidectomy
by laparoscopic access. The exam of the abdominal cavity
showed the lesion was located 6 cm above the peritoneal
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Fig. 1 – (A) External view of anterior rectosigmoidectomy product showing Chinese ink marking area of the tumor (red
getative lesion in the lumen of the colon (yellow arrow).

Fig. 2 – Simple abdominal radiograph showing dilated
loops of the small intestine (jejunum) with visible convex
arrow). (B) Internal view of the specimen extirpated with ve

reflection. We  chose to tie the superior rectal artery below
the point where the inferior mesenteric artery originated
the left colonic artery. Since the patient had a redundant
sigmoid colon, it was decided not to release the splenic flexure
of the colon. After complete liberation of the left colon, a
10 cm supra-pubic transverse incision was done for section
of the descending colon and proximal rectal using a linear
stapler (PROXIMATE Linear Cutter 75; Ethicon Endo-Surgery,
Cincinnati, OH, USA). The surgical specimen was extracted
with protection of the abdominal wall. The end-to-end anas-
tomosis between the descending colon and the remaining
rectum was made using circular stapler 29 (ECHELON Circular
Stapler 29; Ethicon Endosurgery, Cincinnati, OH, USA). After
anastomosis, the bubble test was performed to verify its
integrity, as well the analysis of the colorectal tissue rings
removed with the stapler. After closure of the suprapubic inci-
sion, the pneumoperitoneum was reestablished for revision
of the abdominal cavity and careful placement of the small
intestine loops above the mesocolon defect. The mesocolon
opening region resulting from bowel resection was not closed
by preference. The study of the surgical specimen (Fig. 1A and
B) found 24 non-metastatic lymph nodes and classified the
tumor as Stage I of TNM classification (7th ed.).

On the 1st postoperative, the patient walked without help
and accepted oral liquid diet. On the 3rd postoperative after
accepting mild diet and eliminate gases and received hospital
discharge. On 5th postoperative day, she returned to the hos-
pital emergency room, complaining about severe abdominal
colic, accompanied by vomiting, stopping the gas and stool
elimination. Physical examination showed no fever, but she
was tachycardiac and dehydrated. The abdomen was painful
to palpation, distended, but without signs of peritoneal irrita-
tion. With suspicion of intestinal obstruction, a radiographic

series of the abdomen was performed, which showed sug-
gestive signs of intestinal obstruction: dilated small intestine
loops with visible convex valves, grouped mainly in the upper
valves, located mainly in the upper left quadrant.

left quadrant (Fig. 2). In order to identify the cause of intesti-
nal obstruction, a Computerized Tomography (CT) scan of the
abdomen was performed, showing in the coronal reformatted
image,  ascending vessels strongly grouped, indicating that the

obstruction point was in the mesocolon defect, where they
migrated multiple small bowel loops to the upper left quad-
rant. There was also segmental dilatation and liquid stasis
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Fig. 3 – CT with reformatted image. Coronal section where
ascending vessels are identified, strongly grouped,
indicating mesocolon defect level, with multiple redundant
loops of the small intestine in the upper left quadrant. It is
also evidenced intestinal obstruction with segmental
d
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Fig. 4 – Intraoperative photograph where the descending
colon is seen lowered with the hand of the surgeon circling
the defect of the mesocolon. Jejunal loops passing through
the defect toward left colic peritoneal reflection (arrow
direction).
ilatation and liquid stasis proximal to the obstruction site.

roximal to the point of obstruction with marked gastric stasis
bstruction (Fig. 3).

With diagnosis of intestinal obstruction by probable IH by
he mesocolon defect the patient was indicated emergency
urgery. The abdominal cavity was accessed by a median inci-
ion, identifying approximately 120 cm of herniated jejunal
oops through the mesocolon defect. The jejunal loops passed
hrough the defect and were imprisoned in the flank and left
ypochondrium, laterally to the lowered colon (Fig. 4). The her-
iated intestinal segment was carefully reduced and showed
o signs of ischemia or necrosis. The mesocolon defect was
orrected from its caudal portion, near the sacral promontory,
o the duodenal-jejunal flexure, through a continuous suture
f absorbable cord. The colorectal anastomosis was intact.
fter the correction of the mesocolon defect, the abdominal
all was closed by planes. The patient presented favorable

volution, being discharged from hospital on the 5th day after
he second intervention and is currently well without recur-
ence of symptoms six months after the second surgery.

iscussion

aparoscopic colectomies performed by trained surgeons have
imilar postoperative complications, and even lower ones,

han those found when using the conventional approach.1–3

owever, resections of the colon and rectum through
aparoscopic access are not risk-free and may evolve with
ostoperative complications in a percentage ranging from
14% to 16% of cases.4,5 These complications include reopera-
tions due to bowel obstructions caused by adhesions, volvulus,
anastomoses, and, more  rarely, IH.1,4,6–27 Studies have shown
that the incidence of small bowel obstruction following laparo-
scopic colectomies ranges from 0.7% to 2.8%, which are lower
when compared to those found with the use of conventional
access.1,5–7,9 The most frequent cause of intestinal obstruc-
tion is Richter’s hernia at the trocar site.20 Intestinal adhesions
also represents a common cause of intestinal obstruction after
laparoscopic colectomies.3 The development of IH, herniation
of the small bowel through the mesenteric defect, is not a
common cause of intestinal obstruction.9,20 This complica-
tion seems to be more  frequently described when the colon is
removed by laparoscopic access due to difficulty to close the
defect of the mesocolon. Most of the surgeons that use open
approach close the mesocolon gap at the end of the opera-
tion. The suture of the mesocolon defect is considered as part
of the technical systematization, precisely with the purpose
of preventing the formation of IH.3 To further evaluate and
help clarify the importance of the systematic closure of the
mesocolon defect, Causey et al.28 reviewed the follow-up of
133 patients submitted to different types of colonic resections
performed by sixteen different surgeons. They showed that
the presence of anastomoses dehiscence’s and bowel obstruc-
tion was greater in patients where the defect of the mesocolon
was systematically corrected.28 They concluded that the clo-
sure of the mesocolon defect is associated with high rates of
complication and does not show any benefit in patients sub-
mitted to colectomy. However, it is important to note in this
study that 76% of patients had undergone colectomy by open
access. The authors found only one case of anastomotic fis-
tula in a patient undergoing to a right laparoscopic colectomy.

At no point did the authors describe the presence of intesti-
nal obstruction by IH in those patients submitted to colonic
resections by laparoscopy.28
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Table 1 – Internal hernia after laparoscopic colorectal resections: case review.

References n Age Sex Onset
d (day)
y (years)

Resected
colon

Closure of the
mesocolic defect

Reoperative
surgery

Intestinal
resection

Postoperative
course

Recommendation

Kok et al. (1996)7 1 64 F 90 d Left – – No Recovered –
Elio et al. (1998)15 1 46 F 60 d Left No Seal No Recovered Close
Lacy et al. (1997)1 1 – – 30 d Left No – – Recovered Close
Kawamura et al. (1999)6 1 47 F 20 d Left Partial – No Recovered Close
Blanc et al. (2003)14 1 50 M 35 d Left – Suture No Recovered Close
Nagata et al. (2005)20 1 55 F 15 d Transverse No Seal No Recovered Close
Sabbagh et al. (2005)13 1 47 M 60 d Left No Suture No – –
Hosono et al. (2007)10 1 58 F 7 d Transverse No Suture Yes Recovered Selective close
Jimi et al. (2007)9 1 69 F 59 d Right No Suture Yes Recovered Close
Díez Tabernilla et al. (2008)4 1 62 F 7 y Left – Suture No Recovered Close
Sereno Trabaldo
et al. (2009)24

5 69
(60–78)

M 1–5 d Left No
(3)

Suture  (3) Yes
(2)

Recovered (2) Close
Hartmann (1)

Yes (2) Enterectomy (1) Death (1)
Cabot et al. (2010)17 4 – – 3  d Right No No Yes

(2)
Recovered  (3) No

240 d Death (1)
Saklani et al. (2012)23 2 70 F 60 d Left No Enterectomy Yes –

85 F 2 d Left No No No Recovered
Ansari et al. (2013)11 3 63 F 115 d Left – No No Recovered No

48 M 97 d Left – No No Recovered
68 F 17 d Left – No No Recovered

Erguner et al. (2013)21 1 – – – Right – – Yes – –
Masubuchi et al. (2013)22 1 57 F 3.6 y Transverse No Suture No Recovered Selective close
Yoshida et al. (2014)25 1 61 M 6 d Subtotal No Suture No Recovered Close
Sugiyama et al.
(2016)27

2 61 F 21 d Right No By pass No – Close
82 F 13 d Transverse No Suture No –

Nair et al. (2015)16 1 29 F – Subtotal – Suture No Recovered Selective close
Daskalaki et al. (2015)12 1 73 M 3 a Left – No No Recovered Close
Angelini et al. (2017)8 1 77 M 3 d Left No Fibrin glue No Recovered Close
Sugita et al. (2017)26 1 74 F 90 d Left No Suture Yes Recovered Close
Svraka et al. (2017)18 6 – F  7 y Left No Suture Yes

(2)
Recovered  (5) Selective close

F 5 a Left IR + suture
F 71 d Left IR + suture
M 5 d Right Suture Death

(1)F 3 d Right Suture
M 6 d Right Suture

Present case 1 59 F 5 d Left No Suture No Recovered Close

IR, intestinal resection.
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The true incidence of IH by the mesocolon defect after
aparoscopic colectomies remains unknown.8 Most of the pub-
ications describing the complication are retrospective studies
r consist mainly of case reports or a series of cases.4,6–24

ystematic review of the literature evaluating 3813 patients
ndergoing laparoscopic colectomy found only 31 cases of IH

ndicating an incidence of only 0.65%.19 Five of these cases
ere identified in two prospective studies (5/648, 0.8%), 20

ases were found in seven retrospective studies (20/3165, 0.6%)
nd six in case reports (31/3819).19 Other authors, reviewed

 total of 1093 patients undergoing laparoscopic colorectal
esections. They found only six cases (6/1093) of IH, represent-
ng an incidence of 0.55%.18 The results of these two studies
uggest that the development of HI by the mesocolon defect
s an uncommon or, more  likely, rarely described event. It is
robable that the true incidence of IH may be underestimated,
ince many  surgeons who  experienced the complication did
ot publish their cases.18 When we  performed the review of

he literature for the preparation of this article, we  identified
ther four cases, making a total of 39 cases besides the patient

n the present report (Table 1).
IH, although uncommon, may occur after resection of the

ight colon, transverse colon, subtotal colectomies, procto-
olectomies with ileal reservoir construction and, mainly, after
esection of the left colon, as described in the patient of the
resent report.1,4,6–22 Most of the cases of IH due to the meso-
olon defect described in the literature occurred after left
olon resections (left colectomy, sigmoidectomy and rectal
nterior resections) as occurred in the patient of the present
eport.7,8,23 Cabot et al.17 reviewing 530 patients undergoing
aparoscopic right colon resection found 26 cases of intesti-
al obstruction (4.9%). Twelve patients (46%) improved from

ntestinal obstruction only with clinical measurements. Four-
een (54%) of these patients were treated surgically, and in only

 (0.8%), the intestinal obstruction was related to problem with
he mesocolon defect.17 However, two of these patients actu-
lly had anastomosis volvulus inside the mesocolon defect
nd the two remaining had an IH. The authors note that in
/12 patients who  showed improvement only with conserva-
ive treatment, the CT scans showed the presence of IH. Thus,
hey believe that the incidence of IH after right colectomy may
e underestimated, since a percentage of patients improve
nly with expectant treatment.17

With respect to IH after left colectomy, the two largest
ublished series identified eight cases suggesting an inci-
ence between 0.55% and 1.14%.18,24 Similarly, another study
valuating 297 patients who  underwent anterior resection of
he rectum after a 6 year follow-up showed an incidence of
.01%.11 As occur with right colectomy, it is important to con-
ider that probably the incidence of IH after resection of the
eft colon may also be underestimated by the small num-
er of publications, as well as by the favorable evolution that

 good part of the patients present only with conservative
reatment.17 As an example, in a series of 167 laparoscopic
olectomies, where only eight patients underwent resection
f the left colon, the authors had to operate two of them due

o intestinal obstruction caused by IH.23

Most cases of intestinal obstruction related to the pres-
nce of IH by the mesocolon defect usually occur in the
arly postoperative period.18 A systematic review showed that
;3 9(3):288–296 293

approximately 70% of cases of IH post-laparoscopic colec-
tomies occurred within the first 10 days of the initial surgery,
similar to the patient in this report.19 However, other authors
have shown that intestinal obstruction can occur several years
after the initial surgery.10,18 Svraka et al.18 identified six cases
of IH after performing more  than 1000 colorectal resections
by laparoscopy. They showed that 3 (50%) of these patients
had intestinal obstruction after 71 days, 5 years and 7 years
of the initial surgery. In one of them there was a need for
intestinal resection due to necrosis of the colon. Cabot et al.17

draw attention to the fact that one of their patients developed
intestinal obstruction within the first 10 days after the initial
operation. However, the second patient developed intesti-
nal obstruction eight months after laparoscopic colectomy.17

They report that in both cases there was necessary resection
of the previous colonic anastomosis. One of these patients
improved and did not present any more  episodes of intestinal
obstruction. However, the second patient died on the 3rd day
after reoperation.17 The possibility that late bowel obstruction
due to IH may become relevant especially in those patients
who develop recurrent abdominal cramps, or episodes of
intestinal subocclusion, months or years after laparoscopic
colectomy. These patients should be carefully investigated
with imaging examinations, in order to avoid the possibility
that abdominal cramps may result from chronic IH through
the mesocolon opening.18 Delay in diagnosis, regardless of
intestinal obstruction occurring in the early or late postoper-
ative period, considerably increases morbidity and mortality
rates.9,18

Several etiopathogenic mechanisms were proposed to
explain the development of IH after laparoscopic colectomies,
particularly the through the left colon. Sereno Trabaldo et al.24

propose that the pathophysiology of IH is multifactorial. They
believe that the laparoscopic access route by decreasing the
formation of intracavitary adhesions allows the free move-
ment of the small bowel inside the abdominal cavity, thus
increasing the possibility of migration of these intestinal loops
through the mesocolon defect.24 They remember that the
laparoscopic access due is associated with less postopera-
tive pain and allows the patient to move earlier, which could
facilitate the migration of the intestinal loops through the
mesocolon defect. The increase in mesenteric tension under
the herniated bowel loops caused by early movement  is also
remembered as an additional factor that contributes to the
incarceration of herniated loops.24 They also call attention to
two important anatomical considerations that may contribute
to the development of IH after laparoscopic left colectomy.
Recall that the duodenojejunal ligament (Treitz angle) repre-
sents the point of fixation for rotation of the small intestine. As
the ligament is located at the root of the transverse mesocolon,
it naturally holds the proximal jejunal loops near the poste-
rior abdominal wall. When there is a formation of defect in
the mesentery of the descending colon, it begins close to this
site, allowing the jejunal loops to slide toward the colonic and
left inguinal regions.24 A second anatomical aspect that the
authors still emphasize is related to the anatomical axis of the

mesentery. Topographically, the mesentery of the small intes-
tine is anchored in the posterior abdominal wall in a caudal,
left-to-right and posterior-anterior direction. This anatomical
arrangement creates, by gravity, a natural tendency for the
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jejunal loops to move downward toward the left iliac fossa.
As the left mesocolon is situated in the pathway between this
point and the root of the mesentery of the small intestine it
can be easily deduced that a defect in the site would be the
perfect space for the herniation of the small intestine loops.24

However, it should be remembered that these anatomical con-
siderations are not capable of explaining IH that develop after
laparoscopic resections of the right colon.

Another aspect that deserves reflection, concerns the
release of the left flexure of the colon to make a colorec-
tal anastomosis without tension. When the splenic flexure of
the colon is not dissected and mobilized, the mesentery of
the transverse colon is drawn down toward the pelvis. If the
splenic flexure is not released, there is an area of greater ten-
sion between the lowered mesocolon and the retroperitoneum
which could, at least theoretically, prevent the passage of the
small intestine through the mesocolon defect. On the other
hand, if the small intestine loops can pass under the defect
there would be a greater possibility of incarceration. This
peculiarity makes many  surgeons prefer to keep the defect
fully open, only by positioning the intestinal loops above the
mesocolon gap, as we have done.22 However, it should be noted
that, even taking this precaution, there are some cases of
intestinal obstruction due to IH, similarly to occurred with the
patient of the present report.25,26

The precise diagnosis that an intestinal obstruction results
from the development of an IH, begins with a careful clinical
history. Importantly, the time to onset of symptoms between
the initial surgery and the bowel obstruction may vary from
hours to years. Thus, the surgeon should always consider the
possibility that a late obstruction, in a patient previously sub-
mitted to laparoscopic left colectomy, may be related to IH.
Regarding imaging methods, the occurrence of IH can be sus-
pected in abdominal radiographic series. In the patient of the
present study, the abdominal series showed tortuous dilated
small intestinal (jejunum) loops with visible convex valves,
grouped mainly in the upper left quadrant of the abdomen,
suggestive findings of intestinal obstruction by IH. However,
CT scan of the abdomen presents greater diagnostic acuity,
since it adds complementary information such as: abnormal-
ities in the pattern of distribution of the mesentery vessels of
the herniated intestine segment, increase of the blood vessels
that are twisted and elongated at the point of obstruction and a
higher concentration of small intestine loops, particularly the
initial portions of the jejunum, to the left of the lowered colon.
In patients where the diagnosis was late, CT of the abdomen
may show signs of vascular thrombosis, necrosis of the her-
niated gut, and pneumoperitoneum in cases where there is
visceral perforation. However, it is important to highlight that
if the CT images do not show signs of intestinal obstruction,
the presence of IH cannot be completely excluded.18

The prevention of IH by correcting the mesocolon defect
still raises hot debates in the scientific community. It should
be noted that correction of IH is complex procedure most
often performed with the patient under critical conditions,
require intestinal resection in more  than 50% of cases, and

the mortality rate can reach 20%.24 Thus, the best way to
prevent this catastrophic complication is to prevent it from
occurring. There is little evidence in the literature showing
that routine closure of the mesocolon defect is capable of
 1 9;3  9(3):288–296

reducing the incidence of IH.17,28 Surgeons who  advocate the
systematic closure of the mesocolon defect remember that
in conventional colectomies, where defect correction is rou-
tinely performed, the incidence of IH is much lower.4,10,15

Those who believe that correction of the mesocolon defect
also remember that there was a significant reduction in the
number of IH cases after bariatric surgeries, once the mesen-
teric defect was systematically closed. Sugiyama et al.27 with
the aim to evaluating the importance of the correction of
mesocolon defect, evaluated 58 patients consecutively sub-
mitted to proximal colectomy. In 30 patients the opening was
closed, whereas in 28 the defect was not corrected. They found
two cases of intestinal obstruction due to IH through the
mesenteric defect.27 In both patients, who required reoper-
ations, the mesocolon defect had not been corrected in the
first surgery. When comparing the duration of intervention
and the blood loss, they found no differences, but with a sig-
nificant lower rate of reoperations in patients where the defect
was corrected. Based on these findings, they recommend the
correction of the mesocolon defect systematically in laparo-
scopic proximal colectomies. Angelini et al.8 published an
interesting study where they showed the experience of the
group with 107 resections of the left colon or anterior rec-
tal resections performed in a period of 10 years. In the first
298 procedures, they did not correct the mesocolon defect,
having witnessed a case of intestinal obstruction due to IH
(0.66%). After that in the following 781 cases they began to cor-
rect the defect using fibrin glue and did not identify any case
of IH.8

Surgeons who prefer to leave the open mesenteric defect
remember that the incidence of IH is very low, besides the fact
that the correction of this defect by laparoscopy is not always
possible to be performed safely, representing a great techni-
cal challenge.8,12,16–18,28 The closure of the mesocolon defect,
increases the surgical time and, requires great technical train-
ing in laparoscopic suture. In poorly trained hands the attempt
to suture the mesocolon gap can cause ureteral lesions or
damage of the marginal vessels, allowing the development of
ischemic complications of the anastomosed colon and con-
sequently fistulas.11,17,22,28 Proponents of non-correction of
the mesenteric defect also recall that incomplete closure may
form a smaller orifice that increases the risk of intestinal
obstruction.10,20,28 Causey et al.28 found an odds ratio of post-
operative complications 5.5 times greater when the defect of
the mesocolon was systematically closed. It should be noted
that the authors included in the study most patients under-
going open colectomy and found no case of IH and only one
case of anastomosis leakage in patients undergoing laparo-
scopic colectomy.28 Reviewing the published cases of IH after
laparoscopic colorectal resections, the mesocolon defect was
corrected in only 20% of cases of intestinal obstruction. In
most patients presenting with IH (80%), the mesocolon defect
had been left open in the initial intervention, as we  have done
in the patient of this report.

When it is considered that intestinal obstruction due to IH,
although rare, is a serious complication, associated with high
mortality rates, the routine closure of the mesocolon defect

seems justified.4 Although there is no consensus regarding the
closure or not of the mesocolon defect after laparoscopic left
colectomy, several techniques have been proposed to correct
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t, thus trying to prevent the development of IH.15,21,24 Among
hem, the closure through simple sutures, the application of
lips, the use of sealers, the application of fibrin glue and the
lling of the defect with flaps of the large omentum should
e highlighted.15,22,24 Elio et al.15 proposed the correction of
he mesocolon defect using continuous suture or clips. How-
ver, other authors have described cases of IH after the use
f sealers and clips.24 The use of a sealant is not able to keep
he defect completely closed and the application of clips can
amage the fragile mesocolon tissue, even in cases where the

eft colic flexure have been completely released.24 Although
efect correction through continuous suturing is the most
ommonly employed technique, this option does not com-
letely prevent the damage to fat mesocolon tissue. Angelini
t al.8 after routine use of fibrin glue to correct the mesocolon
ap has not experienced more  cases of IH. However, the use of
brin glue, in addition to increasing the costs of the procedure,

s not always available in most centers. Masubuchi et al.22

hen cannot correct the defect through suture recommend
he obliteration of the defect with the use of an omentum flap.
lanc et al.14 suggest carefully repositioned of the jejunal loops
o the right and above the mesocolon defect and section of the
reitz ligament. They believe that the ligament section would
osition the jejunal loops in a more  caudal direction, making it
ifficult to inherit the mesocolon defect.14 In the patient of the
resent report, although we did not have sectioned the Treitz

igament the jejunal loops we  carefully repositioned above of
he defect but, despite this care, IH occurred.

The recommendation for the systematic closure of the
esocolon defect after laparoscopic colectomy will continue

o be the subject of intense and hot debates among laparo-
copic colorectal surgeons. Multicenter, randomized trials
nvolving a large number of patients, is the only way to answer
his question. However, because of the low incidence of IH
fter laparoscopic colectomies, these studies are difficult to
e performed. In our opinion, after reviewing all the cases
ublished to date, we  believe that due to the risk of compli-
ations related to the development of IH, with the need for
omplex reoperations, longer hospitalization and not negligi-
le rates of morbidity and mortality, the closure of mesocolon
efect should be entirely performed whenever possible. When
e consider that intestinal obstruction by an IH may course
ith a fatal outcome, it may already be enough evidence to

ecommend the correction of the mesocolon defect.
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