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INTRODUCTION:  Colonoscopy  is  considered  as  one  of  the  most  common  performed  procedures  for  both
diagnostic  and therapeutic  purposes.  Serious  complication  after  colonoscopy  could  occurs  like  bleeding  or
perforation.  Majority  of  the  perforations  are  intraperitoneal,  while  extraperitoneal  perforations  are  very
rare and  it may  cause  pneumoretroperitoneum,  pneumomediastinum,  pneumothorax  and  subcutaneous
emphysema.
PRESENTATION  OF  THE  CASE:  A  case  report  was  described  of  80-year-old  female  who  underwent  a diagnos-
tic colonoscopy  for recurrent  abdominal  pain  who  presented  with  severe  abdominal  pain  and  tenderness
with  CT  findings  of  pneumoperitoneum,  pneumoretroperitoneum  and  subcutaneous  emphysema.  The
patient successfully  treated  surgically  with  laparoscopic  Hartman  procedure.
DISCUSSION:  Colonic  perforation  is  rare  complication  of colonoscopy  that  can  manifest  intraperitoneal,
extraperitoneal  or a  combination  of  both.  Patient  risk  factors  include  advance  age,  female  sex,  diver-
ticulosis,  previous  abdominal  surgery  and  pre-existing  colonic  strictures.  Technical  risk  factors  includes
excessive  shearing  forces  during  endoscopic  insertion,  dilation,  biopsy  and  using  electrocautery.  Major-
ity of the  intraperitoneal  perforation  warrant  a surgical  intervention  whereas  isolated  extraperitoneal

perforation  may  be managed  conservatively.
CONCLUSION:  Combined  intraperitoneal  and  extraperitoneal  colonic  perforation  are  rare  presentations
following  diagnostic  colonoscopy  and  often  difficult  to  diagnose  based  on  the  clinical  manifestation
only. Understanding  the  manifestation  of  extraperitoneal  perforation  will  help  to  properly  identify  the
condition  and preventing  morbidity  and  mortality  in  these  patients.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

Colonoscopy is a commonly performed diagnostic and thera-
eutic procedure for colorectal disorders [1–3]. The frequencies
f colonoscopies performed annually in the United States (US) are
ncreasing, and in 2012 alone more than 15 million colonoscopies

ere performed [4]. A properly performed colonoscopy is gen-
rally safe and well-tolerated; however, complications following
olonoscopy are not uncommon [1]. Although rare, the colonoscopy
ay  lead to life-threatening conditions, with colonic perforations

CP) being the fatal one with an overall incidence rate of 0.03–8%
5]. There has been convincing evidence that therapeutic colono-
copies are associated with significantly higher CP than diagnostic

olonoscopies [5,6]. Lahsirwat et al. reported a perforation rate
f 0.016−0.2% following diagnostic colonoscopy, and 5% following
herapeutic colonoscopy [5,6].
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Furthermore, the majority of the CP are IPP, while RPP are
extremely rare [7]. An IPP typically presents with abdominal pain,
distension and peritonitis, while RPP presents with the atypi-
cal findings including subcutaneous crepitus, shortness of breath
(SOB), chest pain, and neck swelling [5]. Moreover, CT abdomen
is the best diagnostic study to differentiate between IPP and RPP,
with specific findings such as pneumo-retroperitoneum and possi-
ble pneumomediastinum, the air in the neck, and groin through the
fascial plane and along the course of blood vessels favoring the RPP
[5]. Surprisingly, to the best of our knowledge, only 20 cases with
concomitant IPP and RPP have been reported in the literature so
far [5]. The current case report has been reported in line with the
SCARE criteria [8], is a valuable addition to the limited available
literature on this rare condition.

2. Case report
An 80-year old Hispanic American female patient presented for
the evaluation of recurrent abdominal pain, and excessive bloat-
ing after every meal, without any significant past history of weight
loss and change in bowel habits. At initial presentation, her vital
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Fig. 1. Intraperitoneal (IPP) and retroperitoneal (RPP) presence of air following
colonoscopy.
Coronal plane CT scans abdomen immediately following colonoscopy confirms mas-
sive  intraperitoneal (subdiaphragmatic) air (Black arrow), and retroperitoneal area
(Blue air).
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Fig. 3. Intraperitoneal (IPP) and retroperitoneal (RPP) presence of air following
colonoscopy.
ig. 2. Thickened rectosigmoid with surrounding air.
oronal plane CT scans abdomen immediately following colonoscopy indicating
hickened rectosigmoid with surrounding air (Yellow arrow).

igns were within normal range. CT abdomen was  insignificant. At
his point, she was scheduled for the esophagogastroduodenoscopy
EGD), which showed no significant abnormality. However, her
ymptoms persisted, and one week later she was scheduled for
olonoscopy by a senior gastroenterologist for the evaluation of
ower gastrointestinal tract. She was vitally stable, and colonoscopy

as passed through the anal canal under the direct visualization.
hortly after the introduction of the scope, significant diverticu-
osis and kinking were seen the level of the sigmoid colon. Every
ffort was made to pass, the scope safely beyond that level, but
t was not successful; the procedure caused significant discom-
ort requiring higher dose of propofol and midazolam and the
ecision made not to proceed further. The scope was withdrawn,
nd the patient returned to the recovery room. Two hours follow-
ng colonoscopy, the patient complained of severe LLQ abdominal
ain, but she was vitally stable. Additionally, her abdomen was
oft; however, significant tenderness in the LLQ of abdomen and

ubcutaneous crepitus in the right upper thigh was noticed. She
as immediately rushed for CT abdomen which revealed massive
neumoperitoneum, pneumo-retroperitoneum, and subcutaneous
mphysema (Figs. 1–3).
Sagittal view CT scans abdomen immediately following colonoscopy confirms mas-
sive intraperitoneal (subdiaphragmatic) air (Black arrow), retroperitoneal area (Blue
air), and right groin air (Red arrow).

At this point, the decision was made to take her back to the
operating room (OR). She received proper preoperative intra-
venous fluids and broad-spectrum antibiotics. Distal sigmoid colon
perforation with feculent peritonitis was  seen, and laparoscopic
Hartman procedure was performed. The postoperative period was
uneventful, and her condition improved gradually. Her stoma
was functioning very well, and diet advanced gradually. She was
discharged home with home health care and scheduled for postop-
erative follow up in the clinic.

3. Discussion

Since 1970, colonoscopy has been widely adopted by the physi-
cians across the world as the primary diagnostic tool for patients
with suspected bowel lesions [9]. Colonoscopy is a useful diagnos-
tic and therapeutic outpatient procedure for the colorectal benign
and neoplastic lesions in the US [2,3]. Due to its utmost importance
for colorectal cancer screening, centers for disease control and pre-
vention (CDC) has predicted that by 2024, more than 80% of the US
population between the ages of 50–75 years will receive screening
colonoscopies for colorectal cancer [10].

Although colonoscopy is considered an extremely safe pro-
cedure, serious complications can occur following colonoscopy,
and iatrogenic CP being the most lethal ones [11]. Additionally,
there is no standard agreement regarding the incidence of CP post
colonoscopy, Chen et al. in a recent study of long-term follow up
29 patients of CP following colonoscopy reported the incidence of
perforation could range from 0.04% for diagnostic colonoscopies,
and 0.7% for therapeutic colonoscopies [9].

Interestingly, in a prospective analysis of 13,580 colonoscopies,
Wexner et al. proposed that the complication rates following
colonoscopies are associated neither with the experience level
nor with the number of the colonoscopies carried out annually
[12,13]. However, certain risk factors including old age, divertic-

ulosis, previous abdominal surgery, inflammatory bowel disease
(IBD), colonic stricture, and therapeutic colonic interventions can
contribute significantly to CP following colonoscopy [11]. Also, the
mechanism of CP following colonoscopy has been widely debated
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colonoscopies. Reevaluation of credentialing guidelines, Surg. Endosc. 15 (3)
(2001) 251–261.

[13] M.T. Garcia Martinez, et al., Perforation after colonoscopy: our 16-year
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n the available literature so far. It has been suggested that perfora-
ions may  results from either excessive air insufflation (pneumatic
erforations), excessive pressure by the colonoscope (mechanical
erforations), or after performing improper therapeutic colono-
copies (polypectomy, electrocautery injury) [11,13,14].

Although CP can occur at any intestinal locations, the most com-
only affected regions are sigmoid colon followed by the caecum

15,16]. In a study describing the rate of perforation at various
ocations, Iqbal et al. described that rectosigmoid junction and
he sigmoid colon are most commonly effected areas (52%), fol-
owed by cecum (17%), ascending colon (14%), transverse colon
7%), descending colon (8%), and rectum (1%) [17]. Additionally,

ost of the perforation mentioned above presents predominantly
s IPP, while the RPP and combined types of perforations are scarce
15]. In pure isolated RPP, subcutaneous emphysema is usually the
rst and most common clinical manifestation as it offers the least
esistance to expansion [5]. Also, following the initial perforation
n RPP, the air may  pass into mediastinum, neck or groin by either
issection along the facial planes, or along with the blood vessels
nd psoas muscle [5].

Advances in radiological imaging have also permitted better
elineation and improved sensitivity in detecting CP following
olonoscopy. Cho et al. in a study of perforations caused by diagnos-
ic endoscopy and therapeutic colonoscopic interventions reported
hat abdominal roentgenogram (AR) is a cost-effective and useful

ethod in detecting subdiaphragmatic free air (SFA), with a posi-
ive predictive value of 92% [18]. However, sometimes SFA cannot
e detected by AR. In this setting, CT abdomen offers great help in
etecting the presence of not only SFA but also micro-perforations
nd abscess [17].

Treatment of CP has historically been either conservative man-
gement or surgical intervention depending on the type of CP.
iwari et al. reported that 75% of isolated RPP were treated con-
ervatively, while 60% with combined IPP and RPP need surgical
ntervention [5]. However, occasionally the combined perforation
an be managed non operatively if the patient is hemodynamically
table with a benign abdominal exam [5]. Up to 85% of IPP need sur-
ical intervention, and primary repair could be achieved in 68% of
he cases while approximately 32% need stoma [19]. The remaining
5% of the patients can be successfully treated non-operatively or
an be managed with endoscopic clip closure if the perforation is
mall and recognized at the time of the procedure [19].

. Conclusion

Combined IPP and RPP are rare presentations following diag-
ostic colonoscopy and often difficult to diagnose based on the
linical manifestation only. Clinically deteriorating patients fol-
owing colonoscopy should alert the physicians to possible CP. CT
bdomen provides excellent diagnostic information in CP patients,
hich can be managed either conservatively or surgically depend-

ng on the location and type of the CP.
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