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Abstract

This case report describes a novel procedure for opening the lumen of a completely obstructed

anastomosis when open surgery is not an option. Two patients underwent ileocecal or colorectal

resection and one-stage anastomosis reconstruction without diverging ileostomy. The patients

developed post-surgical abdominal distension and nausea. Emergency imaging indicated complete

anastomotic obstruction and distal intestinal anastomosis emptiness. Colonoscopy revealed an

anastomosis that was completely discontinued by a membranous structure. Considering that

open surgery was not a viable treatment option, a minimally invasive endoscopic approach was

adopted to repair the obstruction. A needle knife was used to puncture the linear white scar and

contrast agent was injected under endoscopy and fluoroscopic guidance. Fluoroscopically, the

proximal bowel was identified and a dual knife-mediated membrane puncture was performed.

A guidewire was then passed through the incision into the proximal bowel and progressive

pneumatic dilatation was performed successively with a controlled radial expansion balloon

dilator until a 1.8 cm diameter dilation was achieved. After conventional balloon dilatation, the
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endoscope easily passed through the anastomosis without any patient discomfort. There were no

postoperative signs of immediate or delayed complications. Overall, endoscopic incision and

dilatation was a safe and effective treatment for acute anastomotic obstruction after colorectal

surgery.
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Introduction

Anastomotic stricture is a common compli-

cation after colorectal surgery, with an inci-
dence ranging from 3–30% after colorectal

cancer resection.1,2 Risk factors for anasto-
motic strictures are still poorly understood,

but the aetiology of anastomotic stricture
might correlate with factors including gen-

eral nutritive status, anastomotic technique,
anastomotic tension, anastomotic manner,

bilateral blood circulation, digestive tract
obstruction and infection.3 Strictures

occur more frequently with stapled anasto-
moses than with handsewn anastomoses,

possibly because stapler use results in an
overactive inflammatory response and heal-

ing by secondary intention.4–6 Severe anas-
tomotic stricture requires invasive

interventions and treatment options may
include endoscopic dilation or surgical revi-

sion of the anastomosis.7 Endoscopic inter-
vention, including endoscopic electrocision,

balloon dilatation and self-expanding metal
stents, is the first treatment option.8

According to previous research, endoscopic

balloon dilatation is the best approach for
patients with anastomotic stenosis after

colorectal surgery.9 Indeed, short-segment
strictures presenting as stenosis around the

anastomosis usually respond well to endo-
scopic dilation.9

This current report describes two cases
of anastomosis stricture that are unique
because of their early onset and the com-
pleteness of the stenosis. Both were success-
fully treated by endoscopic puncture and
dilation.

Case reports

Case 1

A 23-year-old male patient underwent a
colostomy of the sigmoid colon due a vol-
vulus 6 months prior to presentation to the
Department of Gastrointestinal Surgery,
Union Hospital, Tongji Medical College,
Huazhong University of Science and
Technology, Wuhan, Hubei Province,
China in April 2014. The reversion of the
colostomy was accomplished by an end-to-
side anastomosis from the proximal to the
distal end using a circular stapler (Ethicon
Circular Stapler CDH29A; Ethicon,
Somerville, NJ, USA). One week after the
reversion, the patient could consume a soft
diet and had a bowel movement. He was
discharged on postoperative day (POD) 7.
On POD 9, he had no additional bowel
movements or flatus and was readmitted
to the Department of Gastrointestinal
Surgery on POD 11. Emergency computed
tomography (CT) indicated anastomotic
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obstruction. Emergent colonoscopy was
performed on POD 19, showing a blind
end and a white linear scar around the sup-
posed site of anastomosis. Liquid dung
leaking through the scar was not observed.
On POD 20, another colonoscopy (Video
Colonoscope CF-H260AI; Olympus
Optical, Tokyo, Japan) was attempted and
open surgery was selected as a backup pro-
cedure. Upon fluorography, no air travelled
upward through the closed anastomosis.
A needle knife (KD-10Q-1; Olympus
Optical) was used to puncture the anasto-
mosis scar and liquid dung leaked out
(Figure 1). A guidewire (Dreamwire ST
Guidewire M00556141; Boston Scientific,
Marlborough, MA, USA) was then success-
fully inserted through the small channel
established by the needle knife. The colon
was visualized with contrast to verify the
guidewire position and the stenosis was
dilated to 10 mm in diameter with a balloon
(M00558430; Boston Scientific). A fully

covered metal stent (Cook Medical,

Bloomington, IN, USA) with a fully

expanded diameter of 22 mm was placed

within the anastomosis. The patient

recovered quickly and the stent was

removed 4 days later. The patient remained

symptomless and barium enema did not

reveal the presence of further stricture.

Colonoscopies were performed 1 and

5 years postoperatively and showed anasto-

mosis patency.

Case 2

A 67-year-old female patient presented to at

a local hospital in September 2016 with an

obstruction of the ascending colon due

to primary gastrointestinal lymphoma

(diffused B cell type non-Hodgkin’s lympho-

ma). She underwent right side semi-

colectomy and ileum end to transverse

colon side anastomosis via a circular stapler

(Ethicon Circular Stapler CDH29A;

Figure 1. Representative colonoscopy and fluoroscopy images of a 23-year-old male patient that under-
went a colostomy of the sigmoid colon due a volvulus 6 months prior to presentation. (a) The anastomosis
was completely discontinued by a membranous structure. (b) A needle knife was used to puncture the
anastomosis scar. (c) The stenosis was dilated with a balloon. (d) A fully covered metal stent was
placed within the anastomosis. (e) The stent position under fluoroscopy was well placed. (f) After 1 year of
follow-up, there was no anastomotic stenosis. The colour version of this figure is available at: http://imr.
sagepub.com.
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Ethicon). She had flatus in the first week,

which then stopped, and had no bowel

movement after the operation. The patient

was treated with gastric tube decompression,

somatostatin and conservative care. On

POD 38, she was referred to the

Department of Gastrointestinal Surgery,

Union Hospital, Tongji Medical College,

Huazhong University of Science and

Technology, Wuhan, Hubei Province,

China in October 2016. CT scan showed

an obstruction at the anastomosis site as

indicated by a ring of stapler nails.

Emergent colonoscopy (Video Colonoscope

CF-H260AI; Olympus Optical) was per-

formed with emergency open surgery deter-

mined as a backup option (Figure 2). A

tapered blind end was encountered 50 cm

superior to the anus. A 1 cm long linear

white scar was found near the end. An

attempt was made to insert a guidewire

(Dreamwire ST Guidewire M00556141;

Boston Scientific) with the assistance of a

sphincterotome (KD-28Q-1; Olympus

Optical) but this failed. A needle knife

(KD-10Q-1; Olympus Optical) was

advanced to puncture the scar and contrast

fluorography showed the colon lumen. A

guidewire followed by a dilation balloon

(M00558430; Boston Scientific) and diame-

ter of 15–18 mm progressive dilating bal-

loons were inserted until a 20 mm diameter

dilation was achieved. Thereafter, the endo-

scope was easily inserted through the

anastomosis. Immediately following the pro-

cedure, the patient had bowel movements

and the abdominal distension was alleviated.

She began a liquid diet 2 days later and asci-

tes was observed on CT. Percutaneous

drainage was performed and the ascites

was verified to be chylous leakage due to

the lymphoma. An iodine contrast enema

showed anastomosis patency 2 weeks after

the endoscopic procedure and chemotherapy

Figure 2. Representative colonoscopy images of a 67-year-old female patient that presented with an
obstruction of the ascending colon due to primary gastrointestinal lymphoma (diffused B cell type non-
Hodgkin’s lymphoma). (a) The anastomosis was completely discontinued by a membranous structure. (b) A
needle knife was used to puncture the anastomosis scar. (c) The guide wire was used to pass through the
stenosis and was located in the upper lumen. (d) Complete incision of the stenosis; (e) The stenosis was
dilated with a balloon. (f) After 1 year of follow-up, there was no anastomotic stenosis. The colour version
of this figure is available at: http://imr.sagepub.com.
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was initiated. Colonoscopy was performed 1
year after surgery and showed anastomosis
patency.

Informed consent was obtained from
both patients prior to participation in the
study. The study was approved by the
Ethics Committee Examination and
Approval Committee of Medical Ethics of
Tongji Medical College, Huazhong
University of Science and Technology,
Wuhan, Hubei Province, China, (no. 07/
11/2018; IORG no: IORG0003571). The
medical interventions administered to the
human participants complied with the prin-
ciples set out in the Declaration of Helsinki.

Discussion

An anastomotic stricture does not always
involve a long segment around the anasto-
mosis. In this type of stricture, there is no
narrowing of the lumen away from the
anastomosis, but annular stenosis or clo-
sure of the anastomosis ring is present. In
this case, the intestinal wall near the anas-
tomosis site remains soft and the mucosal
layer also remains normal. The membrane-
like stricture, easily observed via endosco-
py, might make diagnosis during CT or
barium enema challenging unless the stric-
ture is severe enough to cause signs of
obstruction. Thus, the incidence of stenotic
anastomoses might be underestimated. The
two cases of anastomosis stricture that are
presented in this case report were verified to
be of this type of anastomosis.

Risk factors related to anastomosis stric-
ture may include tension between both
sides of the anastomosis, ischaemia, dehis-
cence, radiation therapy and anastomosis
method.3 As previously mentioned, stric-
ture is more frequently reported following
staple use than following hand sewing, pos-
sibly because staples generate an overactive
inflammatory response during healing.4

The diverting stoma has also been associat-
ed with stricture formation because the

absence of faeces may induce atrophy of
the muscle cells and subsequent stricture.10

Table 1 summarizes all previous reports on
complete closure of the anastomosis canal
that have been cured by endoscopic
approaches.11–20 In these studies, all
patients underwent endoscopic approaches
including balloon dilation and endoscopic
cutting by electrocautery with a hook or
papillotomy knife, and the strictures were
diagnosed when the patients came back
for stoma reversal.11–20 The two cases in
this current report involved complete anas-
tomosis closure in the colon, a region
wherein anastomosis tension or ischaemia
is seldomly encountered.

Interestingly, the current cases involved
a unique type of stenosis that developed
without affecting the proximal side of the
anastomosis. The complete closure caused
intestinal obstruction and was therefore
easy to detect. Although there are few
reports on the timing of anastomosis stric-
ture development, the symptoms reflecting
complete obstruction within 10 days of the
operation were surprising; a second unusual
feature of the current cases.

In these current cases, the short-segment
anastomosis stricture responded well to bal-
loon dilation and intermediate cutting in
the radial direction on the stenosis ring.
The technique is usually successful provided
there is a recognizable opening at the anas-
tomosis stricture. The dilating balloon is
easily inserted and advanced to a suitable
site, and the cutting procedure is easily ini-
tiated on the anastomosis ring margin.

In cases of complete stenosis, the endo-
scopic procedure can be complicated if the
stricture characteristics are not understood
and a guidewire cannot be readily placed.
The different anastomotic methods used
have a considerable influence on the endo-
scopic operation. In all cases reported in the
current literature, the anastomosis was
made on the end-to-end.11–20 Conversely,
in the two current cases, the anastomosis
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was made on the end-to-side. Therefore,
there would be two liner scars inside the
lumen of the intestine distal to the anasto-
mosis, namely the anastomosis stenosis and
the blind end. The appearance of these two
scars might be similar, but the anastomosis
was located on the side and not the end.
Accurate determination of membrane struc-
ture or intestinal wall to avoid iatrogenic
perforation is crucial. Based on our
research, in our opinion this technique
should be performed by experienced endo-
scopic surgeons. For the closure of the
lumen caused by this membrane structure,
the instrument should be operated under
fluoroscopy to slowly penetrate the struc-
ture and a small amount of contrast agent
should be injected. Under fluoroscopy, it
should be observed whether the contrast
agent is in the lumen or slightly inflated
into the lumen to determine whether it is
in the lumen. When identifying the non-
intestinal wall of the membrane structure,
slow incision or dilation was performed to
observe whether the intestinal mucosa
could be seen at the proximal end of the
stenosis, so as to achieve surgical safety
and avoid iatrogenic perforation. Based
on intestinal anatomy, the upper lumen on
the other side of the scar was more often in
a right-angled direction. Caution should be
maintained as the intestine proximal to the
anastomosis might not run in a horizontal
plane with the intestine distal to the
anastomosis.

Computed tomography surveillance or
endoscopic ultrasound-guided recanaliza-
tion is preferred over surgery for a complete
stricture. However, in this current report,
neither was performed as emergency endos-
copy showed stenosis and a short-segment
stricture. Additionally, the injection needle
had safely allowed visualization of the
lumen on the upper side of the anastomosis,
and even established a small opening on the

scar in case 1, which healed 2 weeks after

the complete obstruction. In case 2, a small

opening was made by cautiously cutting

with a dual knife in the area of the scar

while monitoring by endoscopy and X-ray

surveillance.
In conclusion, emergent endoscopy can

provide important information about the

stricture in an anastomotic obstruction

after colorectal surgery. Moreover, for

early-onset anastomosis stenosis where

complete obstruction is possible, or an

end-to-side reconstruction, endoscopic

recanalization using X-ray surveillance elec-

trocautery with a small anastomosis margin

followed by dilation is feasible.
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