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Background: Stapled haemorrhoidopexy is a well recognized alternative to haemorrhoidectomy, and is
associated with reduced pain and earlier return to normal activity. This paper reports all published cases
of life-threatening sepsis following stapled haemorrhoidopexy, identifies causative factors and makes
recommendations.
Methods: A systematic review of the literature was performed by searching the major electronic
databases. All relevant references were reviewed for possible inclusion. All references of the relevant
articles were screened for any further articles that were not identified in the initial search.
Results: From 2000 to the present, 29 articles reporting complications in 40 patients were identified.
Thirty-five patients underwent laparotomy with faecal diversion and a further patient was treated by
low anterior resection. A specific complication was rectal perforation with peritonitis. Factors that led to
life-threatening sepsis were identified in 30 patients. Despite surgical treatment and resuscitation, there
were four deaths.
Conclusion: Severe sepsis can complicate stapled haemorrhoidopexy. Rectal perforation and peritonitis
are a particular risk of this technique and the associated mortality rate is high.
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Introduction

Stapled haemorrhoidopexy has become increasingly popu-
lar over the past 10 years for the treatment of third-degree
haemorrhoids1–5. At least 34 randomized clinical trials
comparing stapled haemorrhoidopexy with conventional
haemorrhoidectomy for the treatment of haemorrhoids
have been published6. Most have shown stapled haemor-
rhoidopexy to be associated with reduced postoperative
pain, less bleeding, a shorter hospital stay and earlier
return to normal activities. In a systematic review and
meta-analysis of 29 randomized controlled trials, Shao
and colleagues7 concluded that stapled haemorrhoidopexy
offers some short-term benefits over conventional surgery
and that the total complication rates are similar for both
techniques, but that stapled haemorrhoidopexy is associ-
ated with a higher recurrence rate. As no major adverse
effects occurred in the majority of these studies, stapled
haemorrhoidopexy is being performed more frequently.

Septic complications are very rare after stapled haemor-
rhoidopexy, but there have been some reports of devas-
tating sepsis. The purpose of this review was to report all
published cases of life-threatening sepsis following stapled
haemorrhoidopexy and to identify causative factors.

Methods

Specific guidelines outlined in the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) were followed8.

Search strategy

A systematic review of the literature was performed
by searching the major electronic databases, including
MEDLINE, PubMed, Embase and the Cochrane Central
Register of Controlled Trials, using the keywords

 2012 British Journal of Surgery Society Ltd British Journal of Surgery 2012; 99: 746–753
Published by John Wiley & Sons Ltd



Peritonitis after haemorrhoidopexy 747

‘hemorrhoid’, ‘haemorrhoid’, ‘stapled hemorrhoidopexy’,
‘stapled haemorrhoidopexy’, ‘stapled hemorrhoidectomy’,
‘stapled haemorrhoidectomy’, ‘anopexy’, ‘anal mucopexy’,
‘Longo’s procedure’, ‘sepsis’, ‘infection’, ‘iatrogenic’,
‘postoperative complication’, ‘gangrene’, ‘fistula’ and
‘rectal perforation’. There were no language restrictions.
Foreign language articles were translated. All potentially
relevant references were reviewed for possible inclusion. All
references of the relevant articles were carefully screened
for any further articles not identified in the initial search.

Criteria for considering reports for review

Case reports, letters and original articles, but also meta-
analyses and prospective trials, were considered for inclu-
sion if they reported life-threatening sepsis following sta-
pled haemorrhoidopexy. Life-threatening septic complica-
tions following stapled haemorrhoidopexy were defined as
widespread local or distant life-threatening sepsis.

Quality assessment

All reports were considered together with any possible pub-
lished correspondence. Duplicate reports were excluded
from this review. In case of doubt, the authors were con-
tacted and asked about possible duplication.

Results

From the first article in 2000 up until the present, 29 articles
reporting 40 patients who presented with life-threatening

septic complications following stapled haemorrhoidopexy
for haemorrhoids were identified and included in this
review (Fig. 1)9–37. Table 1 shows the reported cases, their
surgical management, aetiology and postoperative course.
One article was excluded because of duplication38. It
was unclear whether the patient who died after perineal
debridement and faecal diversion reported by Herold and
Kirsch11 in a 1-year German anonymous survey of 4635
haemorrhoidopexy procedures was the patient reported by
Bönner et al.12.

Sex and age were specified for 26 and 24 patients
respectively; there were 15 men and 11 women with a
median age of 48 (range 24–77) years.

Patients suffering from severe pelvic sepsis mostly
presented with severe and diffuse abdominal pain, urinary
retention or difficulty, abdominal tenderness, fever,
hypotension, and even septic shock with high white blood
cell count.

The majority of patients (35) underwent laparotomy
with faecal diversion and a further patient had a low
anterior resection25. Despite surgical treatment and
resuscitation, four patients (10 per cent) died from the
complication11,12,27,29.

Causes of life-threatening sepsis

Factors that led to the life-threatening sepsis were
identified by the authors in 30 patients (Table 1). In two
patients9,10, the authors blamed the absence of antibiotic
prophylaxis, but this can hardly cause rectal perforation

Potentially relevant articles identified
and screened for retrieval n = 1130

Articles retrieved for more detailed
evaluation n = 75

Potentially appropriate articles to be
included in the meta-analysis n = 47

Articles included in meta-analysis n = 29

Articles excluded from meta-analysis
Not life-threatening sepsis n = 18

Articles excluded 
Other complications n = 28

Articles excluded 
Not haemorrhoidopexy n = 1055

Fig. 1 PRISMA diagram for the review
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Table 1 Literature review of life-threatening sepsis complicating stapled haemorrhoidopexy

Reference Year Country
Sex, age (years),

presentation Aetiology*
Surgical

treatment Outcome

Molloy and
Kingsmore9

2000 UK M, 24, retroperitoneal
sepsis

No antibiotic
prophylaxis

Hartmann’s procedure Hospital stay 14 days,
uneventful

Roos10 2000 Germany F, 71, shock, perineal
necrosis, rectovaginal
fistula

No antibiotic
prophylaxis;
diabetes

Colostomy, perineal
debridement

ICU for 5 weeks,
uneventful

Herold and Kirsch11 2000 Germany NS, NS, rectal perforation Early experience Colostomy NS
NS, NS, rectal perforation Early experience Colostomy NS
NS, NS, rectal perforation Early experience Permanent colostomy NS
NS, NS, Fournier’s

gangrene
Early experience NS Fatal sepsis

Bönner et al.12 2001 Germany M, 68, Fournier’s gangrene Staple-line defect Colostomy, perineal
debridement

Fatal sepsis

Ripetti et al.13 2002 Italy F, 62, retropneumoperi-
toneum,
pneumomediastinum

Deep Douglas pouch,
2 firings

Colostomy Hospital stay 8 days,
rectal stricture

Giebel14 2002 Germany M, 74, Fournier’s gangrene Staple-line defect Colostomy, perineal
debridement,
drainage

Hospital stay 9 days,
uneventful

Maw et al.15 2002 Singapore M, 36, retroperitoneal
sepsis

Local necrosis by
electrocautery

Rectal drainage Hospital stay 5 days,
uneventful

Wong et al.16 2003 Taiwan M, 51, faecal peritonitis Deep Douglas pouch Hartmann’s procedure Hospital stay 4 weeks,
prolonged ileus

Pessaux et al.17 2004 France M, 44, pelvic sepsis,
Fournier’s gangrene

Staple-line defect (anal
sex?)

Hartmann’s
procedure, repeat
debridement

ICU for 4 weeks, anal
stenosis

Aumann et al.18 2004 Germany M, 61, peritonitis,
intra-abdominal
bleeding

Deep Douglas pouch,
2 purse-strings

Colostomy, rectal
suture

Hospital stay 10 days,
uneventful

McDonald et al.19 2004 UK F, 38, rectovaginal fistula Lack of experience Ileostomy, fistula
repair

Hospital stay 15 days,
uneventful

Kanellos et al.20 2004 Greece M, 54, retropneumoperi-
toneum,
pneumomediastinum

Dilatation of a low anal
stricture

‘Extensive drainage
procedure’

Hospital stay 7 days,
anal stenosis

Pessaux et al.21 2004 France M, NS, perirectal sepsis NS Rectotomy, drainage Hospital stay 23 days,
uneventful

Filingeri and
Gravante22

2005 Italy M, 36, retropneumoperi-
toneum,
pneumomediastinum

NS Transanal rectal suture Uneventful

Ng et al.23 2006 Singapore NS, NS, retroperitoneal
sepsis

NS Colostomy, rectal
suture

NS

NS, NS, rectal perforation NS Colostomy, rectal
suture

NS

NS, NS, rectal perforation,
anorectal stricture

NS Colostomy, rectal
suture

NS

McCloud et al.24 2007 UK F, 48, perineal necrosis,
life-threatening sepsis

NS Permanent colostomy,
debridement

Wound healing 14
months

Blouhos et al.25 2007 Greece M, 44, peritonitis,
intra-abdominal
bleeding

Ruptured, tense rectal
haematoma

Low anterior resection Hospital stay 12 days,
uneventful

Delgadillo et al.26 2007 Switzerland M, 55, retroperitoneal
sepsis

Rectal perforation by
the stapler

Rectal drainage Hospital stay 8 days,
uneventful

Del Castillo et al.27 2007 Spain F, 55, faecal peritonitis,
high rectal perforation

Self-administered
enema?

Colostomy, rectal
suture

Cholecystitis, fatal
sepsis

Vasudevan et al.28 2007 UK M, 28, rectal haematoma,
pelvic sepsis, rectal
stricture

Ruptured, tense rectal
haematoma

Colostomy Uneventful

Cirocco29 2008 USA F, 50,
retropneumoperitoneum

Early experience,
disrupted staple line

Ileostomy, pelvic
drainage

Rectal stricture
(anterior resection)

F, 77, retropneumoperi-
toneum, rectal
obstruction

Incomplete doughnut,
disrupted staple line

Hartmann’s procedure Multiple organ failure,
fatal sepsis
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Table 1 (Continued)

Reference Year Country
Sex, age (years),

presentation Aetiology*
Surgical

treatment Outcome

Pescatori and
Gagliardi30

2008 Italy NS, NS, pelvic sepsis,
vena cava thrombosis

NS Colostomy, pelvic
drainage

Nephrectomy

van Wensen et al.31 2008 The Netherlands F, 26, retroperitoneal
sepsis, rectal perforation

Staple-line defect Ileostomy, pelvic and
rectal drainage

Hospital stay 21 days,
uneventful

Sileri et al.32 2008 Italy F, NS, severe pelvic sepsis NS Hartmann’s procedure Hospital stay 9 days,
uneventful

Augustin et al.33 2009 Croatia M, 52, peritonitis,
intra-abdominal
bleeding

Ruptured, tense rectal
haematoma

Hartmann’s procedure Hospital stay 14 days,
uneventful

Martellucci et al.34 2009 Italy F, 27, faecal peritonitis,
double rectal perforation

Rectal perforation,
sigmoidocele

Colostomy, rectal
suture

Hospital stay 13 days

Faucheron et al.35 2010 France M, 39, faecal peritonitis,
rectal perforation

Deep Douglas pouch Colostomy, rectal
suture

Hospital stay 20 days,
prolonged ileus

Faucheron36 2010 France F, 33, faecal peritonitis,
rectal perforation

Deep Douglas pouch Colostomy, rectal
suture, ICU

Hospital stay 32 days,
uneventful

Naldini37 2011 Italy NS, NS, peritonitis, severe
intra-abdominal
bleeding

NS Colostomy, pararectal
drainage

Uneventful

NS, NS, peritonitis†, anal
perforation

Anal perforation Colostomy, pararectal
drainage

Hospital stay 38 days,
uneventful

NS, NS, pelvic peritonitis,
rectal perforation

Deep Douglas pouch Ileostomy, pelvic
drainage

Pancreatitis

NS, NS, pelviperineal
abscess, rectal necrosis

NS Hartmann’s
procedure, drainage

Persistent perineal
fistula

NS, NS, pelvic peritonitis,
rectal laceration

Deep Douglas pouch Ileostomy, rectal
suture

Uneventful

NS, NS, peritonitis, rectal
perforation

Deep Douglas pouch Colostomy, rectal
suture

Stoma still present

*Suspected causes or identifiable factors reported by the authors. †Peritonitis developed 23 days after bilateral ligation of the internal iliac arteries
performed for progressive rectal haematoma, shock and disseminated intravascular coagulation. ICU, intensive care unit; NS, not specified.

and peritonitis in itself. The causes of severe sepsis can be
classified into four groups: full-thickness resection, delayed
staple-line dehiscence, bleeding and obstruction.

Full-thickness resection
Full-thickness inclusion of the rectal wall by the stapler led
to true anastomotic dehiscence owing to an undiagnosed
enterocele13,16,18,34–37, double-stapling that removed too
much tissue13,18 or the patient’s stature (short and
thin)16,35. Treatment was similar in nine patients in this
group: emergency laparotomy, rectal suture, drainage and
colostomy (6), ileostomy (2), or Hartmann’s procedure
because of a very short rectal stump with no viable tissue
for closure (1)16.

Delayed staple-line dehiscence
This cause was mentioned by seven authors12,14,15,17,26,

29,31, either because of tension on the staple line,
electrocautery around it15 or postoperative anal sex17. In
these cases of severe sepsis owing to a proven staple-
line defect, surgical treatment was emergency laparotomy

in six patients, repeated debridement or necrosectomy
in six, loop colostomy in two, loop ileostomy in two,
Hartmann’s procedure in two and rectal drainage in two. A
patient reported by Cirocco29 needed further surgery after
2 months, as barium enema confirmed a very narrowed
distal rectal anastomosis; the patient went on to have an
ultralow anterior resection with stapled reanastomosis.

Bleeding
The third cause of rectal perforation and peritonitis was
bleeding from the staple line, causing a massive, tense,
rectal wall haematoma that spread through the entire pelvic
area, reaching the rectosigmoid junction and opening into
the peritoneal cavity25,28,33,37.

Obstruction
Rectal obliteration owing to erroneous placement of the
purse-string may also cause secondary peritonitis; the
mechanism, as stated by the authors, was an anastomotic
split due to either intrarectal pressure from retained gas
and faeces above the stapled rectum28 or early proctoscopic
dilatation of a staple-line stenosis20.
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Discussion

Stapled haemorrhoidectomy was first proposed by Longo
in 19981 and has gained wide acceptance in the treatment
of prolapsing haemorrhoids for many reasons. It does not
remove the haemorrhoids, but rather a strip of mucosa
at the top of the haemorrhoids (the so-called anopexy);
it is easier to perform and has a shorter operating time
than all other techniques. It has many advantages such as
less postoperative pain, less need for analgesia and earlier
return to normal activity2–7,39–41.

Reported complication rates after stapled haemor-
rhoidopexy range from 20 to 36 per cent4,42,43.

These complications are often minor, such as external
haemorrhoid thrombosis, persistent pain, bleeding, rectal
haematoma, urinary retention, anal abscess, slight staple-
line stenosis, anal fissure and faecal urgency42–49. As
regards major complications directly related to stapled
haemorrhoidopexy, there have been many reported
instances of severe rectal bleeding, severe chronic pain,
rectal obliteration and rectovaginal fistula, often requiring
emergency surgical exploration and sometimes faecal
diversion19,28,37,44,46,50.

No major septic complication was identified in a
systematic review of 25 randomized clinical trials with
1918 procedures comparing stapled haemorrhoidopexy
with conventional haemorrhoidectomy4. The frequency
of life-threatening septic complications was reported to be
less than 0·1 per cent in three large series23,47,51. Forty
patients with severe intraperitoneal or retroperitoneal
sepsis complicating stapled haemorrhoidopexy have been
reported in the literature up to now (Table 1).

These major septic complications could have been
related to learning curve issues inherent with any new
technique, as mentioned by at least three authors11,19,29.
The fact that these major complications occurred early in
the surgeons’ experience might be overstated. Pescatori
stated that ‘such claims are not supported by extensive
evidence . . . even skilled surgeons may have troubles’50.
One case reported by the present authors occurred even
though the surgeon had experience of more than 120
procedures35. Similarly, Ravo and colleagues51 revealed
that most complications occurred after the surgeons had
experience of more than 25 procedures.

It is difficult to establish the true incidence of
severe septic complications developing after stapled
haemorrhoidopexy as the exact number of patients
requiring reoperation is not known and such complications
are not always published. This was illustrated recently in
the article by Pescatori and Gagliardi30, who reviewed the
complications that followed procedures involving stapling
devices for the treatment of prolapsed haemorrhoids and

obstructed defaecation. They brought up the adverse
events requiring intervention using these staplers that
were reported to the US Food and Drug Administration
(FDA) Center for Devices and Radiologic Health (CDRH).
Between 1999 and 2008, the FDA CDRH listed 38
cases of rectal perforation or staple-line dehiscence
during stapled haemorrhoidopexy (and further cases after
stapled transanal rectal resection procedures performed for
obstructed defaecation). Of these, 19 were severe enough to
require an abdominal operation, and 13 patients had faecal
diversion including one who underwent abdominoperineal
resection and a further patient who died from sepsis. None
of these 19 cases has been reported in the medical literature,
so no information about the causative factors is available.

Many high-level journals are reluctant to publish
case reports, so severe septic complications following
stapled haemorrhoidopexy have been published in obscure
journals or not at all. No severe septic complications
have been described in systematic reviews and meta-
analyses of randomized clinical trials5–7. There may be
bias as some studies recruited no more than 20 patients,
non-English trials were excluded, exclusion criteria were
not documented and the randomization method was not
always stated explicitly (allowing exclusion of complicated
cases). In their systematic review of randomized trials
comparing stapled haemorrhoidopexy with conventional
haemorrhoidectomy, Shao and colleagues7 used an
independent observer, who was unaware of the operation
performed, and concluded that funnel plots indicated the
possibility of publication bias.

It should be emphasized that life-threatening sepsis
may complicate all types of procedure proposed to
treat haemorrhoids. McCloud and co-workers38 reported
seven instances of life-threatening sepsis following stapled
haemorrhoidopexy between 2000 and 2003 (4 years),
but severe sepsis was also observed after 17 rubber
band ligations between 1978 and 2005 (28 years),
three sclerotherapy treatments between 1985 and 1999
(15 years), one cryotherapy in 1984 and ten excisional
surgery procedures between 1964 and 2003 (40 years).
Based on the number of cases of severe life-threatening
sepsis published in the medical literature in a given
period following treatment of haemorrhoids (accepting
that complication rates vary among different time lines,
different surgeons and different patients, and are probably
underestimated), the rate would be 1·75 per year for
haemorrhoidopexy versus 0·60 per year for rubber band
ligation, 0·20 per year for sclerotherapy and 0·25 per year
for haemorrhoidectomy. Thus, severe septic complications
following stapled haemorrhoidopexy seem to be more
frequent than after all other techniques used to treat
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haemorrhoids. Alternatively, the difference might simply
reflect an increased interest and scrutiny of a recently
introduced procedure.

Rectal perforation with peritonitis is specific to sta-
pled haemorrhoidopexy. None of the patients with life-
threatening sepsis following rubber band ligation, scle-
rotherapy, cryotherapy or conventional haemorrhoidec-
tomy reported in the systematic review by McCloud
et al.38 presented with peritonitis. Retroperitoneal sepsis
was described following one rubber band ligation, three
sclerotherapy procedures and one haemorrhoidectomy38.
Most of the complications following rubber band liga-
tion, sclerotherapy, cryotherapy and conventional haem-
orrhoidectomy were pelvic or perineal sepsis, but many
authors also reported distant sepsis such as tetanus, liver
abscess, meningitis or septic pulmonary embolus38. None
of these distant septic complications has been reported
following stapled haemorrhoidopexy. The pathogenesis of
septic complications after stapled haemorrhoidopexy thus
appears to be different from that of other techniques.
Bacteraemia develops after haemorrhoidal treatment in
between 5 and 11 per cent of patients, and this might
explain the differences in infection rates observed in the
literature52–54.

The possible causes have been alluded to in the
results section, and include full-thickness resection, delayed
staple-line dehiscence, bleeding and obstruction at the
level of the anastomosis. To avoid these potential hazards
the authors recommend the following. To prevent full-
thickness resection it is imperative that the purse-string
be placed within the submucosal plane, as advocated by
Longo1; in addition, true rectal prolapse must be excluded.
As for delayed staple-line dehiscence, it is essential to
check the staple line at the end of the operation. It is a
mystery why it is safe to leave a large defect in the rectum
when performing transanal endoscopic microsurgery, but
not to have a small secondary defect in the staple line
in haemorrhoidopexy. Similarly, to avoid bleeding careful
inspection of the staple line at the end of the operation is
advocated, and bleeding points should be ligated by means
of non-absorbable stitches rather than with electrocautery
or compression. An obstructed anastomosis is a serious
operative complication and systematic exploration of the
rectum after the procedure is recommended to check the
staple line for any obstruction, which can be treated by
refashioning of the suture.

Severe sepsis can complicate stapled haemorrhoidopexy
and the mortality rate of this complication is around
10 per cent. Surgeons performing stapled haemor-
rhoidopexy should pay close attention to detail, treat early
symptoms such as increasing pain or fever seriously, and

take the patient to the operating room for examination
under anaesthesia. Dealing with septic complications early
enough may prevent serious morbidity.
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