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Abstract
AIM: To evaluate the efficacy of stents in treating pa-
tients with anastomotic site obstructions due to cancer 
recurrence following colorectal surgery.

METHODS: The medical records of patients who un-
derwent endoscopic self-expanding metal stents (SEMS) 
insertion for colorectal obstructions between February 
2004 and January 2014 were retrospectively reviewed. 
During the study period, a total of 218 patients under-
went endoscopic stenting for colorectal obstructions. 
We identified and examined the patients who under-
went endoscopic stenting for obstructions caused by 
cancer recurrence at the anastomotic site following 
colorectal surgeries for primary colorectal cancer.

RETROSPECTIVE STUDY
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RESULTS: Five consecutive patients [mean age, 56.4 
years (range: 39-82 years); 4 women, 1 man] under-
went endoscopic stenting for obstructions caused by 
cancer recurrence at the anastomotic site following 
colorectal surgeries for primary colorectal cancer. Tech-
nical and clinical success was achieved in all 5 patients, 
without any early complications. During follow-up, 3 
patients did not need further intervention, prior to their 
death, after the first stent insertion; thus, the overall 
success rate was 3/5 (60%). Perforations occurred in 2 
patients who required a second SEMS insertion due to 
re-obstruction; none of the patients experienced stent 
migration.

CONCLUSION: SEMS placement is a promising treat-
ment option for patients who develop obstructions of 
their colonic anastomosis sites due to cancer recurrence.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: No studies have investigated the clinical 
outcome of the use of self-expanding metal stents 
(SEMS) for the palliation of patients with obstructions 
of colorectal anastomosis sites due to cancer recur-
rence, following primary colorectal cancer surgery. The 
mechanism of obstruction differs between primary 
colorectal cancer and recurrence-related obstructions of 
the anastomotic site; the scar tissue at the anastomo-
sis site may reduce the radial expansion force of SEMS 
in obstructions caused by intraluminal tumor growth. 
However, based on our experience, SEMS placement 
seems a promising treatment for patients who develop 
recurrence-related anastomotic site obstructions.
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INTRODUCTION
The incidence of  recurrence at colonic anastomotic sites, 
after curative resection of  colorectal cancer, is relatively 
low compared to recurrence at other sites, such as the 
liver and lung. In patients with colorectal cancer, the 
postoperative recurrence rate in patients with stage I-III 
cancer is 3%-31%. Among patients experiencing recur-
rence, the percentage of  patients with recurrence at the 
anastomosis site was reported to be 2.4%[1]. 

In some patients with anastomotic obstructions due 
to cancer recurrence, curative surgery is nearly impos-
sible because of  the patient’s poor general condition due 
to the advanced stage of  the primary cancer. In patients 
with colorectal obstructions, the post-palliative surgery 
morbidity rates range from 21% to 44%, and are ac-
companied by mortality rates of  13%-16%[2]. Previous 
reports[2-6] have provided strong evidence regarding the 
effectiveness of  self-expanding metal stents (SEMS) in 
these patients, including high success rates, fewer compli-
cations, and increased quality of  life. However, reports on 
the clinical outcome of  the use of  SEMS for palliation in 
a homogenous population of  patients with anastomotic 
obstructions due to cancer recurrence, after colorectal 
cancer surgery, have not been published. 

Therefore, in the present study, we aimed to evaluate 
the clinical outcomes and palliative benefits of  SEMS 
placement as the initial interventional approach in pa-
tients with colonic obstruction at anastomosis site due 
to cancer recurrence. To our knowledge, this is the first 
report describing the efficacy of  SEMS use in the treat-
ment of  such patients.

MATERIALS AND METHODS
Patients
The medical records of  218 patients undergoing endo-
scopic stenting for colorectal obstruction at Gachon 
University Gil Medical Center (Incheon, South Korea), 
between February 2004 and January 2014, were retro-
spectively reviewed. The inclusion criteria were previous 
surgery for primary colorectal cancer, presence of  ob-
structive symptoms and signs, endoscopic and radiologic 
evidence of  colorectal obstructions, and cancer recur-
rence at the anastomotic site. 

Procedure details
SEMS insertion was performed, as previously de-
scribed[2,3]; informed consent was obtained from each 
patient after explaining the endoscopic procedure. All the 

patients underwent computed tomography (CT) before 
colonic stenting, and cleansing enemas were performed 
a few hours before the stenting. A colonoscope (CF-
Q240L; Olympus Optical Corp., Tokyo, Japan) or a two-
channel therapeutic endoscope (GIF-2T240; Olympus) 
was introduced into each obstructive lesion, and a guide-
wire was placed across the stricture, under endoscopic 
and/or fluoroscopic guidance. The length of  the stricture 
was measured using CT and/or barium enemas and/or 
fluoroscopy using water-soluble contrast. The length of  
the chosen SEMS was at least 3 cm longer than the length 
of  the lesion. A covered or uncovered SEMS was chosen 
by the endoscopist. Niti-S stents (Taewoong Medical Co., 
Seoul, South Korea) were used in the present series. Bal-
loon dilatation of  the stricture was not performed.

Definitions
Technical success was defined as the successful inser-
tion of  a stent across the entire length of  the stricture. 
Clinical success was defined as the relief  of  obstructive 
symptoms and signs within 72 h of  stent placement. 
The overall clinical success was defined as the successful 
maintenance of  stent function and the lack of  need for 
further treatment of  anastomotic site obstruction dur-
ing the follow-up period. Anastomotic recurrence was 
defined as the recurrence of  cancer indicated by endo-
scopic biopsy or colonoscopy as well as the presence of  
CT findings showing anastomotic obstruction associated 
with cancer recurrence. Event-free survival was defined 
as the time from SEMS insertion to re-intervention, such 
as surgery or re-stenting. Overall survival was defined as 
the time from SEMS insertion to death from any cause.

Statistical analysis
Statistical analyses were performed using SPSS software 
(Ver. 12.0 for Windows; IBM SPSS Statistics, IBM, Ar-
monk, NY). Continuous variables are presented as means 
(range), whereas categorical variables are presented as 
absolute numbers and percentages.

RESULTS
Five consecutive patients [mean age, 56.4 (range, 39-82) 
years; 4 women, 1 man] were identified as having under-
gone endoscopic stenting for anastomotic site obstruc-
tion due to cancer recurrence. The anastomosis sites 
were located at a mean distance of  11.2 cm (range: 7-15 
cm) above the anal verge in these patients. The mean 
interval between the first stent insertion and the colonic 
anastomosis was 352.2 d (range: 208-488 d). Anastomosis 
was performed using the stapler technique in all patients; 
none of  the patients experienced postoperative anasto-
motic leakage, and none received neoadjuvant therapy 
(4 patients received adjuvant chemotherapy). The other 
baseline patient characteristics are summarized in Table 1. 

A total of  7 stents were deployed in the 5 patients 
throughout the study period (Table 2). During the initial 
stent deployment, 4 SEMS insertions involved uncovered 
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stents, with technical and clinical success being achieved 
in all patients, without any early complications. During 
the follow-up period, 3 patients achieved overall suc-
cess and did not need further intervention prior to their 
deaths; 2 patients did not achieve overall success.

One of  the 2 patients who did not achieve overall 
success experienced re-obstruction 13 d after the first 
SEMS insertion and underwent a second SEMS insertion 
(uncovered stent, 24 mm × 120 mm). Obstructive symp-
toms and signs were aggravated, again, 10 d after the 
second SEMS insertion; therefore, the patient underwent 
a re-operation. The perforation site was not detected, but 
the patient was diagnosed as having a microperforation, 
based on the operative findings. The patient died of  dis-
seminated intravascular coagulation and hepatic failure 11 
d after surgery. 

The second patient who did not achieve overall suc-
cess demonstrated re-obstruction 96 d after the first 
SEMS insertion, and underwent a second SEMS insertion 
(Figures 1 and 2). The symptoms and signs improved af-
ter the second SEMS (uncovered stent, 24 mm × 80 mm) 
insertion and stent patency was well maintained. Howev-

er, the patient experienced acute abdominal pain 26 d af-
ter the second SEMS insertion and underwent emergent 
surgery. The patient demonstrated a 1-cm perforation at 
the SEMS insertion site, and a colostomy was performed. 
The patient had been receiving intravenous dexametha-
sone for cauda equina syndrome, which was initiated 20 
d before the perforation developed, along with radiation 
therapy (total dose: 30 Gy/10 fractions) to the thoracic 
and lumbar spine. The patient had also been prescribed 
regorafenib (oral multi-kinase inhibitor), which was initi-
ated 4 d before the perforation developed.

DISCUSSION
Healing occurs at the site of  a colonic anastomosis after 
surgery. The healing process in the intestinal wall occurs 
in a sequence similar to that observed during skin wound 
healing. During the maturation phase of  the healing pro-
cess, collagen cross-linking and remodeling occurs, which 
ultimately leads to scar formation[7,8]. Strictures rarely 
occur in the absence of  cancer recurrence at the anasto-
mosis site (7% of  patients)[9]; only a few of  these patients 
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Table 1  Baseline demographic and clinical characteristics of patients

Case 
No.

Gender Age Diagnosis 
(stage)

Differentiation Initial surgery Diverting 
stoma

Level of 
anastomosis 
site (cm)

Type of 
anastomosis 

(mm)

Interval IS 
(d)

Interval CF 
(d)

Adjuvant 
therapy

1 F 39 Sigmoid colon 
cancer (ⅢB)

MD Hartmann's 
operation

Yes 14 EEA (28)   47 340 CTX

2 F 47 Upper rectal 
cancer (ⅢB)

MD Hartmann's 
operation

Yes 10 EEA (28)   70 448 CTX

3 M 82 Sigmoid colon 
cancer (ⅢC)

PD Low anterior 
resection

No 10 EEA (28) NA 277 No

4 F 67 Sigmoid colon 
cancer (ⅢC)

MD Hartmann's 
operation

Yes   7 EEA (31) 218 488 CTX

5 F 47 Sigmoid colon 
cancer (ⅢC)

MD Lapaloscopic 
anterior resection

No 15 EEA (28) NA 208 CTX

Level of anastomosis: Distance of anastomotic site above the anal verge; Interval IS: Interval from initial surgery to stoma repair; Interval CF: Interval from 
colonic anastomosis to first stenting; MD: Moderately differentiated; EEA: End-to-end anastomosis using a circular stapler; CTX: Chemotherapy; PD: Poorly 
differentiated; NA: Not available; F: Female; M: Male.

Table 2  Clinical outcomes of self-expanding metal stents insertions

Case 
No.

Stent characteristics AT after 
stenting

Cause of failure Need for 
surgery

Survival (d) Outcome

Type Length (mm) Diameter (mm) Event-free Overall

1 Uncovered 100 24 No Re-obstruction Yes 13   34 Surgery performed due to 
insufficient function, 10 d after 

the second SEMS insertion. Died 
of complications 11 d after the 

surgery
2 Uncovered 120 20 No NA No 93   93 Died due to multiple organ 

failure, with disease progression
3 Uncovered   60 24 No NA No 66   66 Died of pneumonia
4 Covered   60 20 No NA No   4     4 Died of myocardial infarction
5 Uncovered   60 24 CTX Re-obstruction Yes 96 136 Perforation occurred 26 d after 

the second SEMS insertion. Cur-
rently alive

AT: Adjuvant therapy; CTX: Chemotherapy; NA: Not available; SEMS: Self-expanding metal stents.
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even for treating non-recurrence related obstructions of  
colonic anastomosis sites; therefore, there are few data 
regarding the incidence of  complications. Similar to be-
nign strictures, anastomotic site strictures have relatively 
smooth surfaces and occur over short segments. Migra-
tion of  the SEMS is a common complication of  their use 
in the treatment of  benign strictures[14,20]. However, the 
2 cases reported herein who did not achieve overall suc-
cess, experienced re-obstruction rather than stent migra-
tion. This may be due to the use of  uncovered stents and 
ongoing tumor growth at the stent insertion site, unlike 
that observed in the cases of  benign strictures.

The patients included in our study had undergone 
endoscopic stenting because of  poor general condition 
and/or advanced cancer stage and/or refusal of  major 
palliative surgery. However, there was no clear consen-
sus for the treatment with colonic stents in patients with 
anastomotic site obstructions due to cancer recurrence. 
Therefore, the endoscopy specialists chose the SEMS 
type (covered vs uncovered) on an individual basis. Most 
of  the patients received an uncovered SEMS to minimize 
stent migration. However, the re-obstruction rate in pa-
tients with uncovered SEMS was reportedly higher than 
in patients with covered SEMS. In a recent report, the 
use of  a covered SEMS for benign colonic strictures was 
shown to be effective and safe, despite a high incidence 

experience obstructive symptoms and signs postopera-
tively. Among those experiencing obstruction, treatment 
normally includes laxatives, balloon dilation, or surgical 
revision of  the anastomosis, according to the severity of  
the symptoms[10,11]. Recently, SEMS have been reported 
to be an effective treatment for benign strictures, includ-
ing those at the anastomotic site, in small case series[12-17]. 
In patients with obstructions of  colorectal anastomosis 
sites due to cancer recurrence, the obstruction occurs via 
a different mechanism. Irrespective of  the presence or 
absence of  a stricture at the anastomosis site, a combina-
tion of  scar formation and intraluminal tumor growth 
leads to the obstruction of  the anastomotic site due to 
cancer recurrence.

Many studies[4,5,18] have reported the efficacy of  SEMS 
for treating malignant colorectal obstructions caused by 
the presence of  space-occupying masses in the intestinal 
lumens; however, SEMS have rarely been reported for 
the treatment of  recurrence-related obstructions at the 
site of  the anastomosis due to the rarity of  the condition. 
SEMS insertion is currently not an approved treatment 
for obstructions of  the anastomosis site[19]. However, 
a less invasive modality may be needed, depending on 
the patient’s general condition, underlying disease sta-
tus, or refusal to undergo surgery. Moreover, the clinical 
outcomes of  SEMS placement in cases of  recurrence-
related obstruction of  the anastomotic site have not been 
reported. Thus, we reported our preliminary experience 
(over 10 years) of  5 patients who underwent endoscopic 
stenting for the treatment of  anastomotic site obstruc-
tions due to cancer recurrence.

Scars, formed during the healing process at the anas-
tomotic site, may reduce the radial expansion of  SEMS 
in the obstruction caused by intraluminal tumor growth. 
Therefore, the success rate observed with the SEMS, 
in this study, was higher than expected; all 5 patients 
achieved technical and clinical success. Furthermore, 3 of  
the patients did not require additional treatment prior to 
their death. However, additional experience is needed to 
better determine the long-term patency in these patients.

Only a few studies have reported the use of  SEMS, 
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Figure 1  Endoscopic image of re-obstruction in a patient who underwent 
self-expanding metal stent insertion for a colonic anastomosis site ob-
struction due to cancer recurrence. The previously inserted self-expanding 
metal stent is evident (black arrow). 

A

B

Figure 2  Fluoroscopic images of a second self-expanding metal stent 
insertion, after re-obstruction in a patient who had previously undergone 
second self-expanding metal stent insertion for obstruction of a colonic 
anastomosis site due to cancer recurrence. A: The second stent is visible 
inside the previously inserted SEMS; B: Stent patency was confirmed using 
a radio-contrast dye after the second SEMS insertion. SEMS: Self-expanding 
metal stents.
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of  stent migration[21]. Unfortunately, the report was 
mainly focused on treatment outcomes of  benign colonic 
stricture. In the present study, the main purpose was to 
provide long-term palliation to patients with anastomotic 
obstructions due to cancer recurrence following colorec-
tal surgery.

Perforation is another important complication of  
SEMS insertion, which affects the oncologic outcome[22]. 
Specifically designed stents (WallFlex® stents, Boston Sci-
entific, Natick, MA, United States), used in conjunction 
with balloon dilation and bevacizumab chemotherapy, 
were considered to contribute to stent-related perfora-
tions in previous studies[23-25]. In the present study, perfo-
ration was experienced by 2 patients who required a sec-
ond SEMS insertion due to re-obstruction. The patient 
with a microperforation experienced a slight improve-
ment in symptoms and signs, with partial colonic de-
compression, after the second SEMS insertion. Delaying 
surgery and adopting a wait-and-see approach might have 
contributed to the formation of  the microperforation. 
The second patient with a perforation was confirmed to 
have a 1-cm perforation at the proximal portion of  the 
SEMS insertion site; the patient did not have any risk fac-
tors that might have been associated with the perforation, 
but radiation therapy and/or regorafenib treatment may 
have contributed to the risk of  perforation.

Based on our experience, SEMS use seems to be 
promising as a treatment option for patients with anas-
tomotic obstructions due to cancer recurrence following 
primary colorectal surgery. However, perforations were 
serious complications associated with patients experi-
encing re-obstructions that were treated with second 
SEMS insertions. Therefore, the placement of  additional 
SEMS should be carefully considered. Although the use 
of  SEMS seems to be a promising treatment modality, 
only a small number of  recurrence-related anastomotic 
obstruction patients have been treated with these devices; 
therefore, additional data are needed to determine their 
long-term efficacy and safety.
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