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Pneumoretroperitoneum, Pneumomediastinum,
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An endoscopic mucosal resection (EMR) is an effective and safe therapeutic technique for treating a patient with a later-
ally-spreading tumor (LST). Colonoscopic-procedure-related complications are noted to be about 2.8% worldwide, and a
perforation is the most common. Most colon perforations cause pneumoperitoneum. However, a perforation within the
retroperitoneal portion of the colon (rectum and some of sigmoid colon) may cause an extraperitoneal perforation, and
the leaking free air may induce pneumoretroperitoneum, pneumomediastinum, and subcutaneous emphysema, depend-
ing on the amount of discharged air. Herein, we present the case of a patient with an extraperitoneal colon microperfora-
tion which manifested as pneumoretroperitoneum, pneumomediastinum, and subcutaneous emphysema after an EMR
for a sigmoid LST, which was successfully treated with medical treatment and endoscopic clipping.
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INTRODUCTION

As colonoscopy becomes more common, the discovery of colon
polyps and colonic laterally-spreading tumors (LSTs) is rapidly
increasing. With the rise in the frequency of endoscopic resec-
tions of colorectal masses detected by using endoscopy, the inci-
dence of relevant complications is also increasing [1]. Colon per-
foration, as the most common complication related to colonos-
copy, has been reported to occur rarely (0.01%-0.2%) during di-
agnostic colonoscopy, but more frequently (5%) during therapeu-
tic colonoscopy [2].

Most colon perforations during diagnostic colonoscopy cause
pneumoretroperitoneum due to air that leaks from the bowel to
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the peritoneal cavity. The incidence of pneumoretroperitoneum is
extremely rare for retroperitoneal perforations that occur in the
rectum or a part of the sigmoid colon; however, air may leak from
the bowel into the retroperitoneal space [3]. In such a case, pneu-
moretroperitoneum, pneumomediastinum, and subcutaneous
emphysema may develop, depending on the amount of leaking air.

The authors experienced the case of a patient in whom pneu-
moretroperitoneum, pneumomediastinum, and subcutaneous
emphysema occurred after a rectal endoscopic mucosal resection
(EMR) for the treatment of a LST located in the sigmoid colon;
the patient improved with conservative treatment. Accordingly,
we attempt to report the results of that case, as well as the results
of a review of the literature related to that case.

CASE REPORT

A woman aged 58 years visited Gyeongsang National University
Hospital to have a flat-elevated LST (tubular adenoma and topical
high-grade dysplasia) with a size of 10 mm, which was discovered
in the sigmoid colon by using colonoscopy, removed. At her visit,
vital signs were as follows: blood pressure 110/80 mmHg, pulse rate
24 heats/min and body temperature 36°C. No abnormal findings
were noted in the physical examination. In the laboratory findings,
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the results of the blood tests were white blood cell (WBC) 4,260/
mm’, hemoglobin (Hb) 11.7 g/dL, platelets (PLT) 214,000/mm’,
blood urea nitrogen 13.8 mg/dL, creatinine 0.64 mg/dL, sodium
137.8 mmol/L, potassium 3.6 mmol/L, aspartate aminotransferase
21U/L, alanine aminotransferase 20U/L, total bilirubin 0.89 mg/dL,
and albumin 4.0 g/dL.

An EMR was performed after polyethylene glycol bowel prepa-
ration. Endoscopic hemostasis or endoscopic clipping using hot
biopsy forceps was conducted for the fundus of the lesion. No ob-
vious perforations were seen during the procedure (Fig. 1). No
symptoms related to perforations, such as abdominal distension,
chest pain and dyspnea, were identified in the physical examina-
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tion immediately after the procedure. However, we observed the
condition over time due to the finding of mild, lower-abdomen
tenderness. The patient complained of neck pain 3 hours after the
procedure. Crepitus in the right neck and upper chest, which had
not been identified in the physical examination right after the
procedure, was palpated. In the chest X-ray, subcutaneous em-
physema in the right neck and free air in the mediastinum were
observed. Free air in the retroperitoneum was seen in the abdom-
inal X-ray (Fig. 2A). As a result, we rendered a diagnosis of pneu-
moretroperitoneum and subcutaneous emphysema related to the
procedure.

We decided to treat the patient conservatively because her vital

Fig. 1. Colonoscopic finding. (A) Endoscopic mucosal resection site of the sigmoid colon. No definite perforation is seen. (B) Prophylactic

clipping and hot biopsy coagulation were done.

Fig. 2. Abdomen X-ray and abdominal computed tomography (CT) findings. (A) Diffuse bilateral retroperitoneal air is seen on an X-ray of
the abdomen. (B) Retroperitoneal air at the perinephric area was seen on abdominal CT. No subdiaphragmatic air was seen.
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Follow-up chest and abdominal X-ray findings. (A, B) Pneumoretroperitoneum and pneumomediastinum were improved after medical

treatment.

signs had not changed and leukocytosis was not indicated. Intra-
venous feeding and antibiotics (ceftriaxone, metronidazole) were
prescribed immediately. With the use of a nasal cannula, oxygen
was delivered at a rate of 2 L/hr in order to rapidly absorb subcu-
taneous emphysema. Vital signs on the day after the procedure
included a blood pressure of 130/90 mmHg, a pulse rate of 80
beats/min, a respiratory rate of 18 breath/min, and a body tem-
perature of 36.3°C. The results on physical examination showed
that the patient still had not only subcutaneous emphysema in the
right neck and under the collarbone but also tenderness of the
left, lower abdomen. The abdominal X-ray showed that free air in
the retroperitoneum had declined. The results of blood test were
as follows: WBC, 4,010/mm’*; Hb, 12 g/dL; PLT, 214,000/mm’; C-
reactive protein (CRP), 27.2 mg/L, and erythrocyte sedimentation
rate, 24 mm/hr. On the same day, free gas leaking from the retro-
peritoneum to the mediastinum was observed on abdominal
computed tomography. However, no questionable findings, such
as an obvious intestinal perforation, peritoneal fluid, or peritoni-
tis, were noted (Fig. 2B).

Diet was started from water intake at the 4th day after the proce-
dure, and an oral antibiotic (ciprofloxacin) was administered in-
stead of injectable antibiotics. At the 5th day after the procedure,
the abdominal pain was reduced markedly, and symptoms, in-
cluding diarrhea and fever after the start of dietary regimen, were
not reported. After that, the patient showed no findings such as
fever. The patient was discharged from the hospital on the 6th day
after the procedure owing to her general symptoms having been
alleviated, and she was instructed to continue oral administration
of antibiotics. We observed the condition of the patient in the out-
patient clinic one week after her leaving the hospital, and the pa-
tient did not complain of abdominal pain. The blood-test results

were WBC 5,510/mm’, Hb 12.2 g/dL, PLT 294,000/mm”, and
CRP 0.8 mg/L. The abdominal X-ray showed only a small amount
of free gas (Fig. 3).

LSTs in the colon are epithelial neoplasms that have a low vertical
axis and extend widely along the colonic mucosa. An EMR is
known as an effective treatment for patients with LSTs [4]. Ac-
cording to reports, perforations caused by rectal EMRs are rare; in
addition, the frequency of perforations caused by rectal EMRs
(0.091%) is higher than the frequency caused by polypectomy
(0.017%), but is lower than the frequency caused by endoscopic
submucosal dissections (3.3%) [5]. Most perforations cause by
colonoscopy are intraperitoneal perforations. In these cases, air
caused by the desquamation of the colon wall shifts to the retro-
peritoneal space along the mesentery: perforations are located in
the retroperitoneum, such as the rectum or the sigmoid colon; the
perforations are small; the amount of air that leak from the bowel
is small. This results in pneumoretroperitoneum, pneumomedi-
astinum, and subcutaneous emphysema [2]. In some cases, when
a large amount of free air exists in pneumoretroperitoneum, free
air shifts to the mediastinum beyond the facial plane, and a pneu-
mothorax occurs by the rupture of mediastinal pleura [2]. Ab-
dominal pain, the most common symptom of colonic perfora-
tions, appears during or after the procedure, depending on the
amount of leaked air. Pain is occasionally seen 72 hours after the
procedure [6]. Furthermore, such symptoms as fever, bleeding,
physconia and peritonitis can be seen, but these symptoms appear
differently, depending on the position and the size of the perfora-
tion, the degree of bowel preparation, and the underlying disease.
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Table 1. Clinical characteristics of patients with a retroperitoneal
perforation

Author ?3?; Sex  Location (ISTi]ﬁ) Di(ztas)a y Hosgjitaa;l)day
Park et al. [9] 46 Female Sigmoid 20 3 10
Yim et al. [10] 73  Female Rectum  NA 9 NA
Kim et al. [11] 47 Female Sigmoid 8 5 14
Shin et al. [12] 70  Female Rectum 2 ® 11
Murariuetal. [13] 50 Female Sigmoid  NA 5 7

NA, not applicable.

On the other hand, about 10% of the patients remain symptom-
free. If a perforation is suspected, the presence of an intraperito-
neal perforation should be identified by observing the shadow of
free air in the subphrenic space by means of an abdominal plain
film assessment in an early stage. If the diagnosis is unclear, ab-
dominal CT can be helpful [6].

In the past, surgery played an important role in the treatment of
patients with perforations related to colonoscopy. However, re-
cently, conservative treatment with endoscopic clipping has been
reported to be an effective treatment, during or right after the
procedure, for perforations [7]. Conservative treatment can be
preferentially considered under these conditions: the patient is in
a clinically-stable state; the symptom of peritonitis is not severe;
the degree of bowel preparation is good; the perforation is de-
tected early after its occurrence; the patient has no retroperitoneal
perforations and no underlying diseases requiring surgery [8].
Successful treatment of patients with retroperitoneal perforations
by using endoscopic clipping has been reported in patients with a
good-quality bowel preparation and stable vital signs [9]. Espe-
cially, a perforation that occurs during the procedure is less likely
to cause peritonitis or septicemia due to fecal leakage to the perfo-
ration area because the degree of bowel preparation is relatively
good. For this reason, endoscopic clipping and conservative treat-
ment are preferable to surgery. According to studies on conserva-
tive treatment for patients with perforations that occurred during
diagnostic or therapeutic colonoscopy (Table 1) [9-13], women
were more common in the reported cases. However, in interna-
tional reports, no statistically significant differences between men
and women were found [14, 15]. Oral diet in patients was started
at a median of 5 days after the procedure (3-9 days), and the
lengths of hospital stay were 7-14 days. The position of the perfo-
ration was in the rectum or the sigmoid colon. This is considered
to be related to the anatomic features of the sigmoid colon, which
has a severe curvature and better elasticity compared to other
large intestines.

Reports in the literature that analyzed the cases of other patients
with perforations that occurred after colonoscopy showed that
the frequency of perforations in the rectum or the sigmoid colon
was higher than it was in other parts of the large intestine, but no
significant differences in the clinical signs of the patients and the
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treatment modalities based on the positions of the perforations
were noted. The selection of conservative or surgical treatment
was determined based on the position of the perforation, the de-
gree of bowel preparation and the clinical symptoms of the pa-
tients.

For the case of this study, conservative treatment was deter-
mined by factors including complete removal of the lesion, pre-
ventive clipping, stable vital signs, laboratory findings, good-qual-
ity bowel preparation, the presence of a retroperitoneal perfora-
tion, and the presence of microperforations. Another study re-
ported that conservative treatment with endoscopic band ligation
was successful, although intraperitoneal free air from the perfora-
tions was present after the colonoscopy. That study had differ-
ences in some aspects in comparison with the case of this study:
In that study, endoscopic clipping was difficult to perform be-
cause the forward end section of the endoscope was parallel to the
position of the perforated area, so an endoscopic band ligation
was performed; intraperitoneal free air was identified. In our
study, the patient underwent preventive clipping at the end of the
procedure. In that study, a conservative treatment was decided
upon after carefully considering the factors of the good-quality
bowel preparation, stable general symptoms and state of con-
sciousness.

Pneumoretroperitoneum, pneumomediastinum, and subcuta-
neous emphysema are known to be complications that occur, al-
though extremely rarely, after an EMR for the treatment of pa-
tients with LSTs. In our case, these complications were seen after
the EMR, but were completely cured with conservative treatment.
Notwithstanding the lack of a shadow of free air in the subphrenic
space after the procedure, if abdominal pain continues, a retro-
peritoneal perforation should be suspected.
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