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Surgical treatment for lower rectal cancer typically com-
prises intersphincteric resection (ISR), low anterior re-
section (LAR), and/or abdominoperineal resection.1

However, as compared with abdominoperineal resection,
ISR and LAR can prevent the need for permanent colos-
tomy to a greater extent. With all the above-mentioned
procedures, the occurrence of anastomotic strictures is a
potential serious postoperative adverse event that typically
requires repeated treatment. Balloon dilatation (BD) or
bougie dilatation is generally performed to treat anasto-
motic strictures of the lower rectum; however, the fre-
quency of restenosis is high.

Although radial incision and cutting (RIC) when using
an electrosurgical insulated-tip knife has been reported
to be effective for treating refractory anastomotic stric-
tures after esophagectomy,2,3 there are no reports con-
cerning the safety or efficacy of RIC for anastomotic
strictures after ISR or LAR. Therefore, in this retrospective
case series, we evaluated the efficacy and safety of RIC for
severe anastomotic strictures in the lower rectum after
ISR or LAR.

METHODS

Patients
Between December 2008 and November 2012, 405

consecutive patients underwent ISR (n Z 139) or LAR
(n Z 266) in our hospital. In this study, we retrospectively
studied the patients treated by RIC for strictures after lower
rectal cancer surgery. A severe anastomotic stricture after
lower rectal cancer surgery was considered in cases in
which (1) an endoscope measuring 9.2 mm in diameter

(GIF Q260; Olympus Medical Systems, Tokyo, Japan) could
not pass through the stricture before colostomy closure
and (2) difficulties in defecation, such as constipation
and/or abdominal distension, were noted after colostomy
closure. A stricture was defined as an area through which
an endoscope could not pass or the index finger could
not be inserted. The stricture was assessed radiologically
as necessary. A refractory anastomotic stricture was
defined as a severe stricture that was not relieved even af-
ter bougie or BD was performed more than twice. In our
institution, the indication for RIC was the occurrence of re-
fractory anastomotic strictures after lower rectal cancer
surgery.

Patients’ characteristics, clinical course, and adverse
events, such as perforation, severe bleeding, high fever,
and moderate to severe pain, were assessed. Severe
bleeding was defined as that requiring blood transfusion
or intervention. High fever was defined as body tempera-
ture O 38�C. Severe pain was defined as that requiring
analgesic therapy.

The study protocol was approved by the medical ethics
committee of our hospital, and written informed consent
was obtained from all patients before RIC was performed.
This study was performed in accordance with the ethical
principles outlined in the Declaration of Helsinki.

RIC procedure
The RIC procedure was performed as described previ-

ously (Fig. 1).2,3 First, the blade of an insulated-tip IT
knife (Olympus Medical Systems) was inserted into the
stricture area (Video 1, available online at www.
giejournal.org). Thereafter, the stricture area was incised

Abbreviations: BD, balloon dilatation; ISR, intersphincteric resection;
LAR, low anterior resection; RIC, radial incision and cutting.
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radially with the insulated-tip knife. Finally, scar tissue
was excised in an arc from the incision along the lumen.
All patients received 35 mg pethidine hydrochloride and
2 to 3 mg midazolam before starting RIC to reduce the
discomfort associated with the procedure.

RESULTS

Among the 405 patients, 38 (9.4%) experienced at least
1 postoperative anastomotic stricture. These 38 patients
included 26 men and 12 women with a median age of 65
years (range, 35-79 years). ISR and LAR had been per-
formed on 26 (68.4%) and 12 (31.6%) patients,
respectively.

Among these 38 patients, 7 (18.4%) developed refrac-
tory strictures and underwent dilatation with RIC (Table 1):
6 men and 1 woman with a median age of 66 years (range,
56-72 years). ISR and LAR had been performed in 4 (10.5%)
and 3 (7.9%) patients, respectively. All 7 patients who un-
derwent RIC also received a temporary colostomy as a
result of the surgery. Of these, 3 patients had an existing
colostomy, whereas 4 had no colostomy when they under-
went RIC. The diameters of the strictures were!2, 3 to 5,
and 6 to 10 mm in 4, 1, and 2 patients, respectively. With

regard to previous treatment, 5 and 2 patients had under-
gone bougie dilatation and BD before RIC, respectively
(Table 2).

The median distance between the lower edge of the
tumor and the anal verge was 4.5 cm (range, 3.5-9.0
cm). The median interval from surgery to RIC was 11
months (range, 5-44 months). The median follow-up after
RIC was 27 months (range, 18-55 months). Of the 7 pa-
tients, RIC treatment was successful in 5 patients, and
improved defecation was noted postoperatively based
on verbal, subjective patient responses. Four of these 5
patients experienced improvement after a single RIC ses-
sion, whereas the remaining patient experienced
improvement after 2 RIC sessions. In the 2 patients for
whom RIC was unsuccessful, it was deemed a failure after
4 and 6 RIC sessions, respectively. Thus, a total of 16 RIC
sessions were performed in the 7 patients. Among the 16
RIC sessions, 14 were performed in the hospital, with a
median stay of 3 days (range, 2-5 days), whereas 2 ses-
sions were performed in the outpatient setting. The me-
dian procedure time for RIC was 18 minutes (range, 7-34
minutes). No severe adverse events, such as perforation,
severe bleeding, high fever, or severe pain, were
observed in any of the patients (Table 3).

Figure 1. Details of the RIC method. A, A postoperative anastomotic stricture is visible in the lower rectum. B, The blade of an insulated-tip knife is
inserted into the stricture area. C, The stricture area is incised radially with the insulated-tip knife, and the scar tissue is excised in an arc from the incision
along the lumen. D, After the RIC procedure, the endoscope can pass through the stricture.
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