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Abstract

AIM: To define the clinical characteristics, and to as-
sess the management of colonoscopic complications at
a local clinic.

METHODS: A retrospective review of the medical re-
cords was performed for the patients with iatrogenic
colon perforations after endoscopy at a local clinic be-
tween April 2006 and December 2010. Data obtained
from a tertiary hospital in the same region were also
analyzed. The underlying conditions, clinical presenta-
tions, perforation locations, treatment types (operative
or conservative) and outcome data for patients at the
local clinic and the tertiary hospital were compared.

RESULTS: A total of 10826 colonoscopies, and 2625
therapeutic procedures were performed at a local clinic
and 32 148 colonoscopies, and 7787 therapeutic proce-
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dures were performed at the tertiary hospital. The clinic
had no perforations during diagnostic colonoscopy and
8 (0.3%) perforations were determined to be related to
therapeutic procedures. The perforation rates in each
therapeutic procedure were 0.06% (1/1609) in polyp-
ectomy, 0.2% (2/885) in endoscopic mucosal resection
(EMR), and 3.8% (5/131) in endoscopic submucosal dis-
section (ESD). Perforation rates for ESD were significantly
higher than those for polypectomy or EMR (P < 0.01). All
of these patients were treated conservatively. On the oth-
er hand, three (0.01%) perforation cases were observed
among the 24 361 diagnostic procedures performed, and
these cases were treated with surgery in a tertiary hospi-
tal. Six perforations occurred with therapeutic endoscopy
(perforation rate, 0.08%; 1 per 1298 procedures). Perfo-
ration rates for specific procedure types were 0.02% (1
per 5500) for polypectomy, 0.17% (1 per 561) for EMR,
2.3% (1 per 43) for ESD in the tertiary hospital. There
were no differences in the perforation rates for each
therapeutic procedure between the clinic and the tertiary
hospital. The incidence of iatrogenic perforation requiring
surgical treatment was quite low in both the clinic and
the tertiary hospital. No procedure-related mortalities
occurred. Performing closure with endoscopic clipping
reduced the C-reactive protein (CRP) titers. The mean
maximum CRP titer was 2.9 + 1.6 mg/dL with clipping
and 9.7 £ 6.2 mg/dL without clipping, respectively (P <
0.05). An operation is indicated in the presence of a large
perforation, and in the setting of generalized peritonitis
or ongoing sepsis. Although we did not experience such
case in the clinic, patients with large perforations should
be immediately transferred to a tertiary hospital. Good
relationships between local clinics and nearby tertiary
hospitals should therefore be maintained.

CONCLUSION: It was therefore found to be possible
to perform endoscopic treatment at a local clinic when
sufficient back up was available at a nearby tertiary
hospital.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Colonoscopy is widely used for the diagnosis, treatment,
and follow-up of colorectal diseases”. The improve-
ment of the equipment and increased needs for screening
colonoscopy has increased the number of colonoscopies
rapidly not only at hospitals but also in clinics. It is con-

venient for patients to have lesions treated when they are
identified by either a routine-check up or diagnostic en-
doscopy. Therefore, therapeutic endoscopy is sometimes
needed at a local clinic, including on the day surgery to
perform polypectomy. The occurrence of complica-
tions in such cases negatively affects the quality life of
these patients. Bleeding after polypectomy is the most
common complication”. However, the development of
endoscopic clipping prevents the occurrence of bleeding
after polypectomym. Therefore, cases that need surgical
treatment for bleeding after therapeutic procedures are
quite rare. Although perforation occurs less often, it is
more problematic than bleeding and should be given the
most attention™. Perforations sometimes require surgi-
cal intervention and will decrease the patients’ quality of
life. Several large, retrospective studies have determined
perforation incidences of 0.02%-0.8% and 0.15%-3% for
diagnostic and therapeutic colonoscopy, respectively[()’m.

Surgery has been the mainstream treatment for iatro-
genic perforation'”'¥, Surgical treatment for iatrogenic
perforation should be avoided at local clinics because
most such clinics do not have the appropriate equipment
for such surgery. As a result, the performance of thera-
peutic endoscopy has so far not become common at local
clinics. However, the use of endoscopic clipping to pre-
vent the leakage of intestinal contents can circumvent the
need for surgery ™%, Although surgical treatment should
be selected when it is needed, the use of endoscopic clip-
ping could potentially extend the therapeutic indications
for such treatments at local clinics.

The aim of this study was to determine the incidenc-
es, clinical presentations, and management of iatrogenic
perforations that occurred after diagnostic and therapeu-
tic colonoscopy at a local clinic. This study compared the
data between a local clinic and a tertiary hospital. Finally,
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the optimal strategies for performing therapeutic endos-
copy and steps for dealing with complications at local
clinics ate also discussed.

MATERIALS AND METHODS

This study retrospectively reviewed the patient database
of colonoscopies, and therapeutic procedures at Shi-
rakawa Clinic (Maebashi, Japan) between April 2006 and
December 2010. The data from Maebashi Red Cross
Hospital (Maebashi, Japan), a tertiary hospital in the same
region were also analyzed and compared between Janu-
ary 1996 and December 2010. Endoscopies at Shirakawa
Clinic and Maebashi Red Cross Hospital are performed
or supervised by staff gastroenterologists or fellows. The
Shirakawa Clinic has 19 inpatient beds and appropriate
management, such as drip infusion, can be easily carried

out. However, the performance of either surgery or in-
tensive care is restricted and patients required such case
are therefore referred to the Maebashi Red Cross Hospi-
tal which is a tertiary hospital. Patients that required treat-
ment for an iatrogenic colon perforation during the study
period were analyzed. The underlying conditions, clinical
presentations, perforation locations, treatment types (op-
erative or consetvative), and outcome data were analyzed.
Possible complications were explained to all patients
before the procedures, and all provided their written con-
sent. Outpatients were informed to contact the clinic if
they experienced any post-procedural abdominal disten-
sion or pain. This study was approved by the institutional
ethical committee (No. SC2011/003; date, December 10,
2010).

Endoscopic procedures

The device for diagnostic endoscopy was a single-channel
endoscope (CF260AI, Olympus Optical Co, Tokyo,
Japan). A single-channel endoscope (GIF230 and/or
CF260AI, Olympus) with a hood and a high-frequency
generator with an automatically controlled system (Eir-
botom ICC200 or VIO 300D, ERBE, Tuebingen, Ger-
many) were used for the endoscopic submucosal dissec-
tion (ESD) procedure. The patients principally received
24 mg sennoside the night before the examination for
bowel preparation, and drank 200 mL polyethylene glycol
(PEG) solution (Niflec®, Ajinomoto Pharma Co., Ltd.,
Tokyo, Japan) every 10 min on the examination day, for a
total intake of 2000 mL PEG solution. Polypectomy and
endoscopic mucosal resection (EMR) were performed
as usual' """, The ESD procedure was performed as de-
scribed previously“g’zﬂ. Abdominal X-rays were routinely
performed after therapeutic procedures to check the per-
foration. Patients without complications were permitted
to take soft food the day after the therapeutic procedures.
Hemoclips (HX-600-135 and HX-600-090L, Olympus)
were used for the endoscopic closure of any perforation.

Statistical analysis
The data were expressed as the mean * SD. The data
were analyzed using the Fisher’s exact probability test,
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Table 1 Frequency of perforation depending on the type of endoscopic procedure

Total Diagnostic Therapeutic Polypectomy EMR ESD
Shirakawa Clinic between April 2006 and December 2010
Number n 10 826 8201 2625 1609 885 131
Perforation n (%) 8 (0.07) 0(0) 8(0.3) 1 (0.06) 2(0.2) 5(3.8)
Maebashi Red Cross Hospital between January 1996 and December 2010
Number n 32148 24 361 7787 5500 2244 43
Perforation n (%) 9 (0.03) 3(0.01) 6 (0.08) 1(0.02) 4(0.17) 1(2.3)

EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.

Table 2 The cases with iatrogenic perforation at the Shirakawa Clinic

Case Age Gender Procedure Site of Disease Discovery Abdominal Peritonitis Extrabowel Treatment Max body CRP Cessation Intravenous Total
perforation of pain sign gasses temperature (mg/ of food antibiotics hospital
perforation () dL) intake treatment stay
(d (d (d
1 71 F EMR Ascending Adenocarcinoma  Just after + No Free air ~ Conservative 36.9 44 1 6 7
procedure (wi
clipping)
2 57 M ESD Ascending Adenocarcinoma  During - No Freeair ~ Conservative 36.8 0.9 1 4 9
(wit
clipping)
3 69 F ESD Caecum Adenoma During - No ppP' Conservative 8745 3.8 2 8 13
(with
clipping)
4 66 M ESD Rectm (Rb)  Adenoma Just after - No PP Conservative 37.9 179 1 6 12
procedure (without
clipping)
5 80 M ESD Caecum Adenoma Just after - No Free air  Conservative 37.0 42 2 6 10
procedure (without
dlipping)
6 68 M  Polypectomy Transverse  Adenoma 1d after o Located Freeair  Conservative 36.9 11 4 7 10
procedure (without
clipping)
7 64 M EMR Ascending Adenocarcinoma 2 d after + Located Free air ~ Conservative 36.9 515 4 6 11
procedure (without
clipping)
8 64 F ESD Ascending Adenocarcinoma  During + Located Free air ~ Conservative 372 24 3 5 11
(wit
clipping)

"Pneumoretroperitoneum. EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection; CRP: C-reactive protein; M: Male; F: Female.

and Mann-Whitney’s U-test. A P value less than 0.05 was
considered to be significant.

RESULTS

Patients and characteristics

A total of 10 826 colonoscopies, and 2625 therapeutic
procedures were performed at the Shirakawa Clinic be-
tween April 2006 and December 2010. Eight (0.07%)
perforations were attributed to endoscopy (Table 1).
There were no perforation cases for diagnostic proce-
dures. On the other hand, a therapeutic procedure was
performed in the 8 perforation cases (perforation rate,
0.3%; 1 per 328 procedures). The perforation rates for
specific procedure types were 0.06% (1 per 1609) for
polypectomy, 0.2% (1 per 443) for EMR, and 3.8% (1 per
26) for ESD. Perforation rates for ESD were significantly
higher than those for polypectomy or EMR (P < 0.01).
The cases with iatrogenic perforation are shown in Table
2. The study group included 3 females and 5 males aged
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from 57 years to 80 years of age (mean age 67.4 + 6.6
years).

A total of 32 148 colonoscopies, and 7787 therapeu-
tic procedures were performed in Maebashi Red Cross
Hospital, and 9 (0.03%) perforations wete attributed to
endoscopy (Table 1). There were 3 (0.01%) perforation
cases among the diagnostic procedures. Six perforations
occurred with therapeutic endoscopy (perforation rate,
0.08%; 1 per 1298 procedures). Perforation rates for spe-
cific procedure types were 0.02% (1 per 5500) for polyp-
ectomy, 0.17% (1 per 561) for EMR, 2.3% (1 per 43) for
ESD. The patients included 3 females and 6 males from
59 years to 81 years of age (mean age 69.2 & 8.5 years).
The cases with perforation during diagnostic endoscopy
were complicated with diverticulitis, radiation colitis and
amyloidosis, respectively. These 3 perforations during di-
agnostic endoscopy were treated by surgery. There were
no significant differences in the perforation rates for each
therapeutic procedure between the local clinic and the
tertiary hospital.
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Management and outcomes of perforations in the clinic
Three of 8 cases (37.5%) perforations were detected
during the endoscopic procedure due to the visualization
of a tear in the serosa. Six (75%) patients were diagnosed
to have a perforation within 24 h of colonoscopy. Two
patients were diagnosed to have a perforation more than
24 h later. These cases were considered to be delayed
petforation caused by electrocautery. Four (50%) of 8
patients had been undergone clipping. Six (75%) patients
had free intraperitoneal air and 2 patients showed pneu-
moretroperitoneum by abdominal radiography or com-
puted tomography (CT). Thete were no symptoms of
peritonitis in 5 patients and 3 patients showed localized
peritonitis. All patients were managed conservatively
because there no progression to peritonitis symptoms,
Conservative treatment included the withholding of oral
intake, hydration, intravenous antibiotics and serial ab-
dominal examinations.

The mean maximum C-reactive protein (CRP) ti-
ter was 6.3 * 5.6 mg/dL (range 0.9-17.9 mg/dL) and
maximum body temperature was 37.1 + 0.4 °C (range:
36.8-37.9 'C). The mean fasting period for these patients
was 2.3 = 1.3 d (range: 1-4 d) and the mean hospital stay
following perforation was 10.4 £ 1.8 d (range: 7-13 d).
The points of references used to discontinue fasting were
relief of abdominal pain, improvement of leukocytosis.
The mean duration of total intravenous antibiotic treat-
ment was 6.0 * 1.2 d (range 4-8 d). Flomoxef sodium
(FMOX) was administered in all cases. When fasting had
been completed, oral ciprofloxacin was presctibed.

The mean maximum CRP titer was 2.9 £ 1.6 mg/dL
with clipping and 9.7 * 6.2 mg/dL without clipping,
respectively. The mean maximum CRP titer was signifi-
cantly lower in the patients with clipping (P < 0.05). The
duration of fasting with and without clipping were 1.8 *
1.0 d and 2.8 + 1.5 d, respectively. The duration of intra-
venous antibiotics treatment with and without clipping
was 5.8 + 1.7 d and 6.3 £ 0.5 d, respectively. The dura-
tion of total the hospital stay with and without clipping
were 10.0 = 2.6 d and 10.8 * 1.0 d, respectively. There
were no significant differences in the total hospital stay,
duration of fasting, dose of intravenous antibiotics be-
tween those that had or had not undergone clipping be-
cause of the small number of patients with perforation.
However, the duration of fasting, dose of intravenous
antibiotics and total hospital stay tended to be shorter
when clipping was successful in comparison to when
clipping was not performed.

Representative cases

Perforation discovered during the therapeutic proce-
dure and treated with clipping: The case was 57-year-
old male with no major complications. Perforation was
observed during an ESD procedure for ascending colon
adenocarcinoma (Figure 1A). Carbon dioxide inflation
was used during ESD. Endoscopic clipping closed the
small tear of the serosa. Abdominal X-ray showed a small
amount of extra-bowel gasses. This case was treated con-
servatively. FMOX was administered for 4 d. The patient
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fasted for 1 d and food intake was started at day 3. The
patient was discharged at day 9.

Perforation discovered more than 24 h after thera-
peutic procedure and treated without clipping: The
case was a 64-year-old male with a past history of myo-
cardial infarction. Abdominal pain was appeared after
2 d an EMR procedure for ascending colon adenoma.
Abdominal XP and CT findings revealed free air (Figure
1B). This case was treated conservatively because the
symptoms of peritonitis were localized. FMOX was ad-
ministered for 6 d. The patient fasted for 4 d and food
intake was started at day 6. The patient was discharged on
day 11.

Perforation discovered just after a therapeutic proce-
dure and treated with suture clippings: The case was
a 71-year-old female complicated with hypertension. This
case was treated by usual air inflation during the EMR
procedure. Abdominal XP and CT findings revealed free
air just after the EMR procedure for ascending colon
adenoma (Figure 1C). Inflation was changed to COz2 in-
flation and endoluminal repair with suture clipping was
performed. FMOX was administered for 6 d. The patient
fasted for 1 d and food intake was started on day 3. The
patient was discharged on day 7.

Trouble shooting for perforation at a local clinic

A management algorithm for colonoscopic bowel per-
foration at a clinic is shown in Figure 2. A minor colon
injury that is recognized during colonoscopy should be
treated by changing to CO: inflation, endoluminal repair
with clips and further conservative treatment could avoid
immediate surgical intervention. Delayed endoscopic
repair with clipping should be considered only if the
condition of the patient is stable and a specific site is
highly suspected. This latter recommendation should be
useful when the perforation is suspected in the rectosig-
moid area, because perforations in this region are easily
located on scope reinsertion. An operation is indicated in
the presence of a large perforation, and in the setting of
generalized peritonitis or ongoing sepsis. Such patients
should be immediately transferred to a tertiary hospital.
A good relationship between local clinics and nearby ter-
tiary hospitals should therefore be maintained.

DISCUSSION

The perforation risks of diagnostic and therapeutic colo-
noscopy are 0.02%-0.8% and 0.15%-3%, respectivelymm.
Large studies of iatrogenic perforation related to colo-
noscopy are shown in Table 310122 New therapeutic
approaches including ESD techniques have become more
popular and the risk of perforation is increased in com-
parison to conventional techniques such as polypectomy
or EMR. The perforation risk of a therapeutic procedure
is usually higher than that of a diagnostic procedure.
Fortunately, there were no perforations during diagnostic
procedures at the local clinic in the present study.
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Figure 1 Representative cases of colonoscopic perforations. A: Case 1: Perforation discovered during the therapeutic procedure and treated with clipping; B:
Case 2: Perforation discovered more than 24 h later after the therapeutic procedure and treated without clipping; C: Case 3: Perforation discovered just after the
therapeutic procedure and treated with suture clipping.
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During endoscopic procedure ‘ ‘ Delayed perforation ‘ Ref. Total Diagnostic Therapeutic Polypectomy EMR  ESD
Anderson et al™ 59 987
22 (0.04)
CO: inflation, closure Easy to Cobb et al™ 43 609
with clipping access 14 (0.03)
[ Kanekoetal®™ 3152053 2587689 564364 422119 142245 ND
Closure with 1387 (0.04) 568 (0.02) 819 (1.4)  621(0.15) 198(014) ND
clipping Igbal et al 78 702
66 (0.84)
Tulchinsky et al™ 120 067
Large tears, No sign for 7 (0.06)
panperitonitis, elderly peritonitis, Liining et al” 30 366
patents with high risk located 35 (0.12)
complications peritonitis Liining et al”! 433 816
393 (0.09)
Taku et al 15160 8240 1906 43
Conservative therapy 23 (0.15) 4(0.05) 12(063) 6(140)
Kang et al'” 44534 37762 6772
- - - 53 (0.12) 26 (0.07) 27 (0.40)
Withholding of oral intake, Oka et al™ 71 204 34433 36083 688

hydration, intravenous antibiotics

T
e

Improve ‘

‘ Worsen ‘ ‘

Surgical treatment ‘ ‘ Oral intake ‘

Figure 2 Trouble shooting for perforation at the local clinic.

Recent studies have demonstrated the possibility of
endoscopic perforation closure using endoclips[zs’%]. Clo-
sure by endoscopic clipping significantly reduced the
maximum CRP titer in this study. Successful closure with
endoscopic clipping in conservatively managed patients
can reduce the fasting period, duration of intravenous an-
tibiotic administration, and hospital stay[zs’zﬂ. As a result,
successful clipping can improve patient quality of life and
reduce medical costs. This study found no significant dif-
ferences in the duration of fasting, intravenous antibiot-
ics treatment, total hospital stay between those that had
or had not undergone clipping. It may be due to the small
number of patients with perforation.

Perforations associated with diagnostic procedures are
usually due to applying pressure to the colonic wall, and
they are noticed immediately. However, perforations that
occur after therapeutic procedures are often diagnosed
late. Ischemia of the colonic wall caused by electrical or
thermal injury after electrocoagulation can cause a delayed
perforation following therapeutic procedures'"’. Clipping
can induce mucosal and submucosal healing and prevent
fecal soiling of the peritoneal cavity when the perforation
is small and significant colonic pathology does not exist.
However, the application of clipping for perforation in
delayed perforation still remains controversial. Delayed
endoscopic repair with clipping should be considered only
if the condition of the patient is stable and a specific site
is highly suspectedm. This recommendation is likely to
be useful when the perforation is suspected to be in the
rectosigmoid area, because perforations in this region are

. . -6
easily located on scope reinsertion'”.
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62(009)  6(0.02) 33(0.09) 23(33)

Upper column: Number of cases; lower column: Perforation (%). EMR:
Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection;
ND: No data.

The limitations of this study include the retrospective
nature of the work and the inclusion of descriptions of
local experience without the addition of new protocols.
However, we believe that investigating a large number
of patients at a local clinic will elucidate the role the lo-
cal clinic plays in therapeutic endoscopies. Furthermore,
selection bias between the two institutes of patients or
endoscopists may have existed. The incidence of compli-
cations depends on the type of lesion or the skill of the
endoscopist. Selection bias of patients or endoscopists is
a problem to be evaluated in a future study.

Selective patients are likely to improve under conset-
vative management involving hospitalization, intestinal
rest, intravenous fluids, and antibiotics to limit peritonitis
and allow the perforation to seal. However, conservative
management requires careful observation with frequent
and repeated abdominal exams. Patients successfully
treated non-surgically must be clinically stable, and their
abdominal symptoms should improve rapidly with no
deterioration due to peritoneal signsm]. A local clinic does
not have any surgical options, so a good relationship and
close contact with a tertiary hospital is needed. Patients
must be immediately transferred to a tertiary hospital
when either abdominal symptoms are observed or petito-
nitis worsens.

In conclusion, iatrogenic colonic perforation is a seti-
ous but uncommon complication of colonoscopy. How-
ever, surgery is not mandatory for perforations caused
by therapeutic procedures, and endoscopic perforation
closure using endoclips should be considered as a helpful
adjunct to conservative treatment. It is possible to pet-
form endoscopic treatment at a local clinic when there
is appropriate back-up by a nearby tertiary hospital. Of
course, close contact between local clinics and a tertiary
hospital is essential.
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COMMENTS

Background

The number of colonoscopies has increased rapidly, not only in hospitals, but
also in clinics. The occurrence of complications negatively affects the quality
life of patients. The aim of this study was to determine the incidence, clinical
presentation and management of iatrogenic perforations that occurred after
diagnostic and therapeutic colonoscopies at a local clinic.

Research frontiers

Data and management strategies regarding iatrogenic perforations at hospitals
were reported. However, such reports from clinics were rare. Optimal strategies
for performing therapeutic endoscopy and steps for managing complications at
local clinics were also discussed.

Innovations and breakthroughs

This study investigated the incidence, management and outcomes of colono-
scopic perforation in a local clinic. Performing endoscopic perforation closure
using endoclips should be considered as a helpful adjunct to conservative
treatment. It is possible to perform endoscopic treatment at a local clinic when
appropriate back-up support at a nearby tertiary hospital is available.
Applications

The number of endoscopic treatments performed at local clinics will increase
when appropriate back-up support at nearby tertiary hospitals is available.
Terminology

A colonoscopic perforation is a complication of diagnostic or therapeutic colo-
noscopy. Although perforation occurs infrequently, it is problematic and should
be given proper attention. Perforations sometimes require surgical intervention,
and will decrease a patient's quality of life.

Peer review

The study is well designed and the paper is well written. Although there is no
novelty in the idea and only a description of the local experience is provided,
the study is a nice piece of work that includes a large number of patients.
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