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Offending staple as an unusual but preventable cause of internal hernia with bowel obstruction. Case
report and review of the Literature.

In the laparoscopic era, the use of the stapler is a common practice and it adds to the possible causes of post-operative
bowel adhesions with obstruction. In this study, we reviewed the Literature in order to study the pathogenesis and the
incidence of bowel obstruction after using the laparoscopic stapler. Furthermore, we report a case of a woman who went
to our observation for incoming bowel obstruction after laparoscopic ileal resection. In the emergency setting, the laparo-
scopic exploration revealed that a staple created adherence between an intestinal loop and its mesentery with consequent
internal hernia and volvulus. The patient was treated by laparoscopy with removal of the offending staple and resection
of the intestinal necrotic segment. Tips and tricks of the surgical technique for avoiding such rare but threatful com-
plication, are discussed.
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and tricks for avoiding this complication. Furthermore,
we reported a case of a mechanical bowel obstruction
due to an accidental bowel adhesion by a staple after a
laparoscopic ileal resection, causing an internal hernia
with volvulus. 

Case Report 

A 66-year-old-woman presented to the emergency depart-
ment with abdominal pain lasting from about 12 hours
at the right lower quadrant of the abdomen up to the
mid-abdomen. She reported chills, nausea and vomiting.
On examination, she was afebrile and tender in the right
lower abdominal quadrant with mildly distended
abdomen. An abdominal X-ray showed multiple air-flu-
id levels (Fig. 1). She underwent enhanced computed
tomography (CT) scan, which showed twisted dilated
small bowel loops in the right lower quadrant with two
transition points, and decompressed small bowel around
this region, suggestive of internal hernia with bowel
obstruction (Fig. 2). Two months before, she underwent
a laparoscopic small bowel resection with latero-lateral
entero-anastomosis by stapler because of volvulus. She
was submitted to an exploratory laparoscopy. A staple

Introduction

The consolidated use of laparoscopic surgery has involved
the routine use of endostapler in order to shorten the
surgical time for resection and suturing of bowel and
vessels 1. As for every method, the use of endostapler is
not free from possible complications. However, a prop-
er surgical technique may considerably reduce the inci-
dence of complications 2.
In this study, we reviewed the Literature in order to dis-
cover the incidence of bowel obstruction due to an acci-
dental adherence between two intestinal loops after using
the laparoscopic stapler, and to assess the possible tips
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attached to the ileal stump created a loop between the
small bowel and its mesentery, causing an internal her-
nia containing a small bowel loop (Fig. 3). The staple
was laparoscopically freed and removed with no full
thickness defect of the small bowel (Fig. 4). A small
bowel resection was necessary since the herniated ileal
loop was ischemic. The postoperative course was unevent-
ful and the patient was discharged after 6 days. 

Discussion

The use of stapler in laparoscopic surgery is a consoli-
dated procedure where the peculiarity of the technique
leads to specific post-operative complications. We made
a review of the Literature by inserting in Pubmed data-
base the research terms “bowel obstruction” AND “sta-
pler”. The search has not been limited by year of pub-
lication. For each publication, type of previous surgery
where the stapler was used, pathogenesis of intestinal
occlusion, type of solving surgery, Authors’ suggestions
for avoiding this complication have been evaluated.
Twelve papers were found, but 9 of them were select-
ed since inherent to the topic. 
The revised Literature reports very few cases of post-
operative bowel obstruction related to the use of the

endostapler 3-11, and no studies are reported about the
mechanism with whom a bowel obstruction is created
by a stapler. In the majority of them, the mechanism
responsible for bowel obstruction due to stapler used in
a previous surgery is not always well understood and
specified 3,6-8 (Table I). 
Huntington et al. reported a case of small bowel obstruc-
tion after stapled division of the ovaries during laparo-
scopic-assisted vaginal hysterectomy. The obstruction was
due to a partially formed endoscopic staple that hooked
the small bowel and adhered to part of the adnexal sta-
ple line. The Authors recommended minimizing the sta-
ple spillage and careful inspecting the staple line 6.
Kuehnel et al. reported a case of mechanical small bow-
el obstruction after laparoscopic appendectomy. At re-
intervention, they found three spilled intraperitoneal sta-
ples hooked to the base of an ileal loop causing the
obstruction. Their recommendations were to explore the
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Fig. 1: Multiple bowel air-fluid levels.

Fig. 2: Internal hernia containing a small bowel loop with bowel
obstruction.

Fig. 3: Staple attached to the ileal stump causing an internal hernia
containing a small bowel loop.

Fig. 4: Ischemic herniated ileal loop.
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peritoneum at the end of the procedure, in order to find
and remove possible loose staples, and to improve the
staplers in order not to make the free staples fall into
the peritoneum 7.
Lee et al. reported a late onset of obstructive ileus due
to a fibrous band around the surgical staples of previ-
ous laparoscopic hysterectomy, extending to the greater
omentum causing a closed loop of a segment of the
bowel. When they performed adhesiolysis of the adher-
ence and of the adhesive band, they saw that a surgical
clip was holding a portion of the small intestine. They
recommended not to expose the staples to the peri-
toneum and to use anti-adherent substances 8.
Petroncelli et al. reported a case of bowel obstruction
due to a staple of the mechanical suture on the caecum
hooking to bowel mesentery strangulating a bowel loop
3 days after laparoscopic appendectomy. They retreated
laparoscopically the patient by adhesiolysis and recom-
mended to remove all the loose staples at the end of
the procedure 3.
Less frequent seems to be the presence of free staples in the
peritoneum as a cause of bowel obstruction for adherence.
Tamura et al reported a case of late onset of bowel
obstruction with superior mesenteric vein occlusion after

laparoscopic appendectomy. Emergency exploratory
laparoscopy revealed a strangulated bowel loop due to a
free unformed staple. The patient was treated laparo-
scopically without need of bowel resection. The recom-
mendation was to remove as many spilled and unformed
staples as possible 9.
Kim et al. reported a case of volvulus requiring bowel
resection, due to a staple freed in the peritoneum of the
small bowel mesentery after laparoscopic appendectomy.
They recommended inspecting the staple line, to choose
the appropriate staple size and to remove the free mal-
formed staples if fallen into the peritoneum 10.
Nottingham et al. reported a case of bowel obstruction
due to loose intraperitoneal staples after laparoscopic
appendectomy. They recommended retrieving as many
as possible staples at the end of the surgical procedure
11.
Very few cases of internal hernia due to offending sta-
ple are reported in the Literature 3,4.
Petersen et al reported a patient who presented with
bowel obstruction consequent to a staple attaching the
appendicular stump and the small bowel mesentery, thus
creating an internal hernia about 7 days after the laparo-
scopic appendectomy. The offending staple was removed
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Table I - Iatrogenic internal hernia: review of the Literature

Authors Year of publication Previous surgery Pathogenesis of 
injury

Treatment Recommendation

Petrocelli [3] 2003 Laparoscopic 
appendectomy

Hooking staple Adhesiolysis Remove the loose staples

Petersen [4] 2014 Laparoscopic 
appendectomy

Hooking staple Staple removed Remove the loose staples 
+ reinforce the staple line 
with running suture

Rajan [5] 2014 Laparoscopic 
appendectomy

Hooking staple Staple removed + 
cover the staple line 
with omentum

Remove the loose staples 
+ cover the staple line 
with omentum

Huntington [6] 1999 Laparoscopic-
assisted vaginal 
hysterectomy

Partially formed 
staple

Staple removed Remove the loose staples

Kuehnel [7] 2007 Laparoscopic 
appendectomy

Spilled staples Staple removed Remove the loose staples

Lee [8] 2018 Laparoscopic 
hysterectomy

Adherence around 
the staples

Adhesiolysis Not to expose the staples 
+ to use anti-adherent 
substances

Tamura [9] 2020 Laparoscopic 
appendectomy

A free unformed 
staple

Staple removed Remove the loose staples

Kim [10] 2019 Laparoscopic 
appendectomy

A freed staple Staple removed Remove the loose staples

Nottingham 
[11]

2001 Laparoscopic 
appendectomy

Loose staples Staple removed Remove the loose staples

Vecchio [present 
report]

2021 Ileal resection Loose staple 
hanging a loop
with internal 
strangulated hernia 

Staple removed + 
ileal resection

Remove the loose staples 
+ tips and tricks in 
using the endostapler + 
reinforce the staple line 
with running suture
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laparoscopically. They recommended the removal of the
loose staples and to reinforce the staple line with run-
ning suture 4.
Rajan et al. reported a case of early onset of bowel
obstruction due to a peritoneal defect created by a sta-
ple between the appendicular staple line and the adja-
cent small bowel mesentery through which an internal
hernia undertook. The Authors removed the offending
staple and covered the staple line with omentum. The
Authors recommended the final inspection of the peri-
toneum to remove eventual loose staples 5.
The Literature reports mainly two mechanisms through
which a bowel obstruction can occur after using the
endostapler: staples holding bowel loops, and free
intraperitoneal staples causing fibrous band adherences.
In light of the above, we recommend firing the endosta-
pler after having seen that the two branches of the sta-
pler are including only the tissue that needs to be sec-
tioned 12,13. While firing the stapler, its branches should
be overlapping one above the other, in order to avoid
the spillage of the possible free staples not included in
the sectioned tissue while opening the stapler after fir-
ing. It should be useful to reinforce the staple line with
a running suture of the bowel stump or to cover it with
the omentum, whenever possible. 

Riassunto

Nell’era laparoscopica, l’uso della suturatrice meccanica
è una pratica comune e si aggiunge alle possibili cause
di aderenze intestinali post-operatorie con ostruzione. In
questo studio, abbiamo rivisto la Letteratura al fine di
studiare la patogenesi e l’incidenza dell’ostruzione intesti-
nale correlato all’utilizzo della suturatrice meccanica.
Inoltre, riportiamo un caso di una donna che è giunta
alla nostra osservazione per ostruzione intestinale dopo
resezione ileale laparoscopica. L’esplorazione laparoscop-
ica in regime di urgenza ha rivelato che un punto metal-
lico creava aderenza tra un’ansa intestinale e il suo
mesentere con conseguente ernia interna e volvolo. La
paziente è stata trattata per via laparoscopica con
rimozione del punto metallico e resezione del segmento
necrotico intestinale. Vengono discussi suggerimenti e
trucchi di tecnica chirurgica per l’utilizzo della sutura-
trice meccanica al fine di evitare complicanze così rare
ma minacciose.
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