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Case Report
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Iatrogenic colonic perforations constitute an uncommon but potentially
fatal complication of colonoscopy. Most of the perforations are intraperi-
toneal, but retroperitoneal perforations are relatively rare. Management
strategies for iatrogenic colonic perforations could be divided into surgi-
cal and nonsurgical treatments depending on the type of injury, quality of
the bowel preparation, underlying colonic pathology, size of the defect,
time lapse of perforation, and clinical stability of the patient. Herein, we
present a rare case of colonic perforation complicating with intraperi-
toneal and retroperitoneal free air. Literature review rendered such a pro-
duction.

[J Soc Colon Rectal Surgeon (Taiwan) 2022;33:93-98]

q colonoscopy is a commonly performed diagnos-
ic and therapeutic procedure for colorectal dis-

incidence of iatrogenic colonic perforations is 0.016%-
0.8% for diagnostic colonoscopies and 0.02%-8% for

orders, particularly for the diagnosis of colorectal can-
cer. Although the procedure is considered to be rela-
tively safe, complications following colonoscopy are
not uncommon.

Bleeding and perforation are the two main com-
plications of colonoscopies. latrogenic colonic perfo-
rations may lead to life-threatening conditions. The

therapeutic colonoscopies.!* The complication rates
of colonoscopies are increasing because of the focus
on the prevention, early diagnosis, and treatment of
colorectal cancer, in addition to the expansion of the
indications for endoscopic resection of precancerous
and malignant lesions.’ A colonic perforation is de-
fined as a full-thickness tissue defect involving all
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four layers (mucosa, submucosa, muscularis propria,
and serosa) of the colonic wall.> The majority of iatro-
genic colonic perforations are intraperitoneal perfora-
tions, but retroperitoneal perforations are extremely
rare.®’

The treatment of iatrogenic colonic perforations
varies on the basis of the causes of the perforation;
characteristics and general condition of the patient;
leakage of contaminants; time lapse, size, and location
of the perforation; and clinical symptoms after perfo-
ration.>>8 Traditionally, surgery was the standard treat-
ment; however, endoscopic clip closure has become
popular as a noninvasive method for closing the site
of iatrogenic colonic perforation with clean bowel
preparation.>® Nevertheless, the efficacy and potential
complications of endoscopic clip closure for iatro-
genic colonic perforations have not been fully eluci-
dated. Endoscopic clip closure may lead to delayed
surgical intervention. For cases where surgical treat-
ment is delayed, more invasive surgery including open
colon resection with diversion may be necessary.® Al-
though guidelines have not been created to standard-
ize the management of iatrogenic colonic perforations,
we present this rare case and review the relevant liter-
ature to share our treatment experience.

Case Presentation

A 59-year-old male patient was referred to the
emergency department with a report of chest tight-
ness. He had a history of diagnostic colonoscopy per-

formed half a day before. The colonoscopy was indi-
cated due to he had a positive fecal occult blood test.
The gastroenterologist who had performed the proce-
dure indicated that the colonoscopy was not complex
and was performed safely. During the colonoscopy,
several polyps were found at sigmoid colon and rec-
tum; biopsy and polypectomy were performed suc-
cessfully. One 0.4 cm size sessile polyp over sigmoid
colon (Fig. 1a) was performed by hot snare polypec-
tomy (Fig. 1b) which was the possible lesion of co-
lonic perforation mentioned by operator during the
colonoscopy. Room air was used for inflating the co-
lon. Chest discomfort combined with abdominal dis-
tention was reported by the patient at the end of the
colonoscopy and was resolved gradually when inflat-
ing was stopped. Several hours later, chest tightness,
dyspnea, slight upper abdominal pain, distension, and
chest and neck subcutaneous emphysema were de-
tected through physical examination.

Laboratory findings were as follows: leukocytes,
15200/mm?; hemoglobin, 16.6 gr/dL; hematocrit,
47.9%; C-reactive protein: 22.6 mg/L; and Troponin
I: 0.0122 ng/mL. Free air was detected on plain films
of the chest (Fig. 2a). An abdominal computed tomo-
graphy (CT) scan revealed pneumoperitoneum, pneu-
moretroperitoneum, pneumomediastinum, pneumo-
thorax, and subcutaneous emphysema without fluid
accumulation in the abdominal cavity (Figs. 3a, 3b,
and 3c). Conservative treatment was first adopted un-
der the patient’s general condition stabilized. How-
ever, the symptoms of dyspnea and chest tightness
gradually worsened. A left tension pneumothorax was

Fig. 1. Colonoscopy. (a) A 0.4 cm sessile polyp over posterior side of sigmoid colon; (b) Post hot snare polypectomy (sus-

picious site of perforation).
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Fig. 2. Chest radiograph. (a) Air in the perirenal space (red arrow), subphrenic area (yellow arrow), pneumomediastinum
(white arrow), and subcutaneous emphysema (white dotted arrow); (b) Progressed left side pneumothorax following
closed thoracocentesis.

Fig. 3. Abdominal computed tomography. (a) Chest sec-
tion showed subcutaneous emphysema (red arrow),
pneumomediastinum (yellow arrow) and left pneu-
mothorax (white arrow); (b) Abdominal section
showed pneumoretroperitoneum (white arrow) and
minimal free intraperitoneal air (red arrow); (c¢) Co-
ronal section showed air in the retroperitoneal space
(red arrow).

diagnosed through an imaging study, and thoraco-
centesis was subsequently performed (Fig. 2b).
Conservative treatment included nil per os and in-
travenous nutrition, fluid, and antibiotics. The pati-
ent’s condition gradually improved. We removed the

left chest tube after the amelioration of the pneumo-
thorax, pneumomediastinum, pneumoperitoneum,
pneumoretroperitoneum, and subcutaneous emphy-
sema (Fig. 4). Subsequently, we gradually advanced
the patient’s diet, and he was able to tolerate it well
without any discomfort. After 10 days of hospitaliza-
tion, he was discharged with home health care and fol-
low-up visits to the clinic.

Discussion

The mortality rates of colonic perforations after
colonoscopies are not considerably high; neverthe-
less, several studies have demonstrated that the com-
plication rates of therapeutic colonoscopies are con-
siderably higher than those of diagnostic colonosco-
pies.!™* In the case presented herein, pneumoperito-
neum, pneumoretroperitoneum, pneumomediastinum,
and pneumothorax were noted, demonstrating the com-
bined presence of intraperitoneal and retroperitoneal
perforations.

The literature presents several mechanisms under-
lying colonic perforations, including barotrauma (ex-
cessive air insufflation), direct mechanical trauma
(the forward movement of the tip of the colonoscope,
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Fig. 4. Chest radiograph showed successful treatment (re-
duction of subphrenic air, pneumomediastinum,
and subcutaneous emphysema and improved left
side pneumothorax).

lateral pressure against the bowel wall caused by the
bowing of a loop of the scope, and the passage of the
endoscope through areas of pathology), and the thera-
peutic procedure itself (e.g., polypectomy, endoscopic
submucosal dissection, and stenting).! Air inflation-
related perforations are usually associated with under-
lying morbidities, such as diverticulosis or inflamma-
tory intestinal disease. Instrument-related perfora-
tions caused by the sharp tip of the endoscope during
manipulation are responsible for most perforations,
especially those involving kinks or adhesions to the
colon. Therapeutic procedures have a higher rate of
perforation, particularly in polypectomy for large pol-
yps, multiple polypectomies, and pneumatic dilata-
tion for Crohn’s stricture. The rate of perforation var-
ies by location; the sigmoid colon (53%-65%) seems
to be the most common location for perforation, fol-
lowed by the caecum (14%-24%), ascending colon
(9%-17%), transverse colon (7%-9%), descending co-
lon (5%-8%), and rectum (1%).>**!° The most con-
vincing reasons for this are the angulation of the sig-
moid colon combined with the higher incidence of di-
verticula and the fact that the caecum walls are thinner
and more fragile.

Araujo indicated that perforations usually occur in

the antimesenteric colonic wall, resulting in pneumo-
peritoneum.! Conversely, perforations over the me-
senteric side can lead to retroperitoneal air dissection
along the fascial planes into the perivisceral space,
visceral space, paravertebral tissue, and subcutaneous
tissue;'® these four regions are common to the neck
(subcutaneous emphysema), thorax (pneumothorax,
pneumomediastinum), and abdomen (pneumoperito-
neum, retropneumoperitoneum). The case presented
herein involved perforations over the mesenteric side.

Colonic perforation management strategies can be
categorized into surgical and nonsurgical treatments
depending on the type of injury (intraperitoneal or re-
troperitoneal), quality of the bowel preparation, un-
derlying colonic pathology, size of the defect, time
lapse of perforation, and clinical stability of the pa-
tient.>*#1%-12 When the patient presents with signs and
symptoms of peritonitis or other unstable conditions,
the emergency surgery approach is reasonable and
safe. However, in selected patients with localized pain,
free air without diffuse free fluids in radiographs, he-
modynamic stability, and an absence of fever, non-
operative management may be appropriate and is as-
sociated with low morbidity, low mortality, and short
hospital stays. The overall success rate of conserva-
tive treatments for colonic perforation ranges from
33% to 90%.? In the present case, the patient had no
symptoms or signs of peritonitis and was hemody-
namically stable. We also cautiously reviewed all the
radiographs and his initial colonoscopy examination
results. We first performed conservative management
that involved serial clinical and imaging monitoring
with absolute bowel rest, intravenous fluids for hy-
dration, intravenous nutrition, intravenous adminis-
tration of broad-spectrum antibiotics, and a close mul-
tidisciplinary team follow-up to promptly detect the
development of sepsis and peritoneal signs. The con-
servative treatment was successful, and the hospital
stay duration was 10 days.

Up to 75% of isolated retroperitoneal perforations
are treated conservatively, and 60% of combined
intraperitoneal and retroperitoneal perorations require
surgical intervention.® However, occasionally com-
bined perforations can be managed without surgery if
the patient is hemodynamically stable with a benign
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abdominal examination.

Various methods can be used to manage colonic
perforations. Minimally invasive surgery is widely
applied in abdominal surgery, is safe and effective in
resolving iatrogenic perforation, even in elderly pa-
tient.!*!> There are some studies showed primary co-
lonic repair is safe without requiring resection or di-
version.'*!* Early recognition and intervention are
critical for the successful treatment of iatrogenic co-
lonic perforation especially in elderly, morbidly peo-
ple. 1415

Advances in endoscopic techniques have also al-
lowed for the management of complications due to
colonoscopy. Clipping, for example, is feasible even
for large perforations wider than 3 ¢cm, which could
prevent additional surgery.>!® The treatment must be
individualized and must consider the resources avail-
able at the hospital or clinic.

In conclusion, colonic perforation after colono-
scopy is an uncommon but life-threatening complica-
tion and often difficult to diagnose based on the clini-
cal manifestation only. Physicians should be alert to
the possibility of colonic perforation for patients who
clinically deteriorate following colonoscopy. Radio-
graphic examinations, particularly abdominal CT, pro-
vide excellent diagnostic rates. The choice of surgical
or nonsurgical management depends on various fac-
tors. Treatment options must be individualized to each
patient, and conservative treatment strategies require
close follow-up by a multidisciplinary team.
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