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Background: Emergency endoscopic intestinal stenting has been applied with increasing frequency in colorectal cancer pa-
tients with acute intestinal obstruction. However, its clinical effectiveness as compared to emergency surgery
remains controversial.

Material/Methods: The clinical data of 96 patients with acute intestinal obstruction caused by colorectal cancer from April 2012
to April 2018 were retrospectively collected. Statistical technique success rate, clinical success rate, operative
time, average indwelling time of stent, complications, transition time to second-stage surgery, postoperative
hospital stay, sputum rate, and postoperative infection rate were studied.

Results: Endoscopic colonoscopy was successfully performed in 94 patients. The success rate of stent placement was
97.9%, and the average operative time was 35 minutes (range, 25-85 minutes). Forty-two patients underwent
stage | colectomy after relief of the obstruction. The average stent retention time was 7 days (range, 5-15 days).
Two patients suffered from anastomotic infection. Their intestinal preparation time, hospital stay, fistula rate,
and infection rate were lower than those of patients undergoing emergency operation for colon cancer intesti-
nal obstruction. A total of 52 patients with colon cancer underwent palliative stent placement. Three patients
had complications, including 1 case of stent displacement in the palliative care group and 2 cases with perfo-
ration in the bridge surgery group.

Conclusions: Emergency endoscopic placement of an intestinal stent is safe and effective in the treatment of patients with
acute intestinal obstruction caused by colorectal cancer. It is also a safe and simple procedure for patients re-
ceiving advanced palliative treatment, which greatly improves their quality of life and is easy for patients’ fam-
ilies to accept.
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Background

Acute intestinal obstruction can result from conditions such as
malignancy, adhesions, strangulated hernia, volvulus, inflam-
matory bowel disease, and phytobezoars, and cases arising
from colorectal cancer occur in a considerable proportion of
patients, accounting for clinical manifestations in 7-29% of
cases [1-3]. In fact, intestinal obstruction due to colorectal
cancer is a clinical emergency, which can quickly lead to pro-
gression of the disease. If left untreated, the mortality rate
can reach as high as 30% [4-6]. Therefore, the key to allevi-
ating the crisis is to quickly and effectively eliminate the in-
testinal obstruction.

The traditional treatment methods include one-stage resection
plus fistula for obstructive patients, and permanent fistula pal-
liative treatment for patients with unresectable tumors. With
the development of endoscopy and minimally invasive tech-
nology, one-stage radical resection or conservative treatment
after intestinal stent implantation has been increasingly used
in the treatment of colorectal cancer patients presenting with
acute intestinal obstruction. As a prelude to one-stage surgi-
cal resection or conservative treatment, placement of a self-
expanding metal stent (SEMS) can effectively relieve obstruc-
tion in the case of acute obstruction [7] and can change the
emergency operation to a limited operation to reduce the rate
of fistula. Because of the improvement in body condition and
increase in the intestinal anastomosis rate, it can reduce the
mortality rate and the incidence of overall complications [8].
However, its clinical effectiveness as compared to emergency
surgery remains debatable.

In this retrospective study, we assessed the clinical effective-

ness of endoscopic colon stenting in the treatment of patients
with acute intestinal obstruction arising from colorectal cancer.

Material and Methods

Patients

This study was approved by the Ethics Committee of Tongji
Medical College, Huazhong University of Science and Technology
(No. 2018-S377, dated 11 July 2018) and all patients signed
an informed consent to participate. Data for 96 patients with
acute intestinal obstruction caused by colorectal cancer be-
tween April 2012 and April 2018 were retrospectively collected
and reviewed, and of these patients, 94 underwent endoscopic
colon stenting. The inclusion criteria used in this study were
as follows: (1) abdominal CT imaging revealed irregular thick-
ening of the intestinal wall, dilatation of proximal lumen, and
unusual air/gas; (2) colonoscopy was not able to pass through
the narrow segment; (3) at least 3 symptoms, including pain,
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vomiting, and distention, were present; and (4) willingness to
sign an informed consent form. Patients with the following
conditions were excluded from the study: (1) psychiatric dis-
orders; (2) severe cardiovascular and cerebrovascular diseases;
(3) bowel obstruction with perforation; (4) high risk factors for
undergoing colonoscopy; and (5) unwillingness to sign the in-
formed consent form.

Among the 94 patients, 42 cases were selected for surgery
after obstructive symptoms gradually resolved, and 52 cases
were treated conservatively. Thus, the patients with intestinal
obstruction due to colon cancer were divided into 2 groups:
a bridge to surgery group and a palliative treatment group.
The bridge to surgery group included 42 cases in which co-
lonic stenting was used as transitional therapy, and stage |
resection of colon cancer was subsequently performed after
removal of the obstruction. The 52 patients in the palliative
care group were not scheduled for radical operation due to
organ dysfunction or multiple metastases, but colonic stent-
ing was used as palliative treatment to relieve obstruction and
improve quality of life.

Another group of 67 patients who underwent emergency
surgery during the same period consisted of cases with in-
testinal obstruction due to colorectal cancer. In this group,
41 males and 26 females, aged 27-87 years, with an average
age of 58.4 years, were treated with radical operation within
the same period. All patients were admitted to the hospital
with cessation of defecation and venting before surgery, and
emergency CT showed proximal intestinal dilatation and lim-
ited intestinal space.

Instruments and materials

The guide wire was from Boston Scientific (Hydra Jagwire,
diameter 0.035 in, length 450 cm), the stent was from Wilson
Cook (Nanjing Minimally Invasive Company), and the colono-
scope was an Olympus PCF-Q260Al.

Colonoscopic stenting procedure

Preoperative preparation

Before the operation, patients were treated with fasting, gastro-
intestinal decompression, rehydration to correct water and
electrolyte disorders and to improve the general condition of
patients, as well as a glycerin enema or saline to clean enema.
Surgical procedures

The patient was placed in supine position, monitored by elec-

trocardiography (ECG), monitored for oxygen saturation, and
routinely inhaled. A self-expanding nickel titanium alloy stent
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Figure 1. Fluoroscopic image of implantation of self-expanding
metal stent for acute intestinal obstruction caused by
colorectal cancer. A self-expanding metal stent was
guided to the narrowing segment and implanted in
the colon, as visualized under fluoroscopy.

was used. Both ends were horn openings; the middle section
was cylindrical, 18-30 mm in diameter; and the length was at
least 2.0 cm longer than the 2 ends of the lesion. Stent place-
ment was performed by an experienced endoscopist, and a ti-
tanium clip was placed over the distal stenosis as a marker
under colonoscopy at first. The guide wire was inserted along
the colonoscope, and the catheter was inserted through
the guide wire through the narrow part under X-ray surveil-
lance. After the stenosis was injected with contrast agent
(80~100 mL), the length of the narrow segment was observed
under fluoroscopy (Figure 1). The contrast catheter was re-
moved, and a stent pusher was inserted through the guide wire
under X-ray monitoring, so that the front end of the stent was
more than 2 ¢cm beyond the proximal end of the obstruction.
The position of the stent was adjusted according to the metal
marking under the X-ray. As shown in Figures 2 and 3, a rep-
resentative case with accurate intestinal obstruction caused
by colorectal cancer was treated with the self-expanding metal
stent placement. The implanted stent was expanded and re-
mained in place in the colon. During the operation, special at-
tention was given to the patient’s vital signs and bloating to
avoid intestinal perforation or intestinal bleeding.

Postoperative management
Abdominal X-ray examination was performed 24 h after the op-

eration to confirm stent placement and the expansion. After the
obstruction was relieved, the gastrointestinal decompression tube

Cao Y. etal.:
Clinical effectiveness of endoscopic stent placement...
© Med Sci Monit, 2019; 25: 5350-5355

ID No. :a
Name :

Sex: Age:
D.O.Birth:

06/05/2017
16:55:39

SCv:34

Physician :
Comment :

Figure 2. Endoscopic view of the intestinal obstruction caused
by colorectal cancer. Endoscopic examination revealed
intestinal obstruction due to colorectal cancer.
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Figure 3. Endoscopic view of a stent placed for the treatment
of acute intestinal obstruction due to colorectal
cancer. The implanted metal stent was expanded and
remained in place in the colon.

could be removed, and a liquid diet was given before semi-liquid
food could be gradually introduced. Patients who needed radi-
cal surgery could be temporarily discharged from the hospital.
After 5-15 days, the patient was then admitted to the hospital
for surgical treatment. Patients who were identified as unsuit-
able for surgery were followed up regularly by abdominal plain
film, barium enema, or colonoscopy. In addition, the period of
follow-up after the stent placement ranged from 6 to 60 months
in the study patients, with averages follow-ups of 36 months in
the bridge surgery group, 16 months in the palliative care group,
and 30 months in the emergency operation group.

Statistical analysis

All data were analyzed using the statistical package SPSS ver-
sion 23.0. All measurement data were represented as ()+s).
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Table 1. Evaluation of colon stent effectiveness.

Complication (n=%)

Palliative care group 54 52 (96.3) 2 (3.7) 0 0)
Bridge to surgery group 42 42 (100) 0 (0) 1 (24)
Total 9% 94 (97.9) 3 (3.1)

Table 2. Comparison of different treatments for intestinal obstruction.

Cases Postoperati\_le hospital stay Stoma rate Postoperative infection
(xtsd) (n=%) rate (n=%)
Bridge to surgery group 42 12.5+2.3 9 (21.4) 2 (4.8
 Emergency operation group o 15916 7 (552 8 19
e om0l P00l

The paired t test was used in the group, and analysis of vari-
ance (ANOVA) was used in the group. The count data were ex-
pressed in percentage (%), the data were processed by chi-
square test, and P <0.05 was considered statistically significant.

Results

Demographic and clinical characteristics of the study
patients

A total of 94 patients with acute intestinal obstruction due to
colorectal cancer underwent endoscopic colon stenting during
the study period, including 48 males and 46 females. The age
of the study patients ranged from 30 to 83 years. Obstruction
occurred in the transverse colon (n=7, 7.4%), descending co-
lon (n=21, 22.3%), sigmoid colon (n=25, 26.6%), rectum (n=20,
21.3%), ascending colon (n=7, 7.4%), hepatic flexure (n=7,
7.4%), and splenic flexure (n=7, 7.4%).

Assessment of clinical effectiveness of endoscopic colonic
stenting

Of the patients who were scheduled for endoscopic colon
stenting, the technical success rate was 97.9% (94/96). Stent
implantation could not be completed in 2 cases due to poor
bowel preparation, resulting in inability of the colonoscope to
reach the obstruction site during the operation. The releaser
failed in 1 patient during the first attempt at stent implan-
tation, but technical success was achieved after the releaser
was replaced. The average operation time was 35 min (range,
25-85 min) under single colonoscopy.

This work is licensed under Creative Common Attribution-
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Analysis of post-procedure complications

The 94 patients in whom a stent was successfully placed
achieved clinical resolution of the obstruction-related symp-
toms following the procedure. The stent-associated complica-
tions were reported as follows: two patients who underwent
stent implantation had not flatus or defecated for 3 days fol-
lowing the procedure, and abdominal pain was aggravated.
The abdominal plain film indicated that there was subdia-
phragm free air; therefore, an emergency operation was per-
formed. Stent displacement happened in one patient 5 days
after the the endoscopic procedure, and the other patients had
good stent expansion and excreted a large amount of feces.
The abdominal pain and distension of the patients were con-
siderably relieved, and they began to take water on the next
day after the procedure. Except for two cases of colon perfo-
ration and one case of displacement, no other complications
such as gastrointestinal bleeding or abdominal pain were ob-
served. As shown in Table 1, a total of 42 patients were se-
lected for radical surgery after relief of obstruction symptoms,
while the other 52 patients received conservative treatment.
The patients with colon perforation after stent implantation,
was treated with two-stage radical surgery.

We compared outcomes of different treatments for intesti-
nal obstruction due to colorectal cancer. As shown in Table 2,
the postoperative infection rate was 4.8% in the bridge surgery
group, which was significantly lower than the rate of 11.9%
in the emergency operation group (P<0.01). The duration of
postoperative hospitalization was significantly shorter in the
bridge surgery group than in the emergency operation group
(12.5 vs. 15.9 days, P<0.01). The stoma rate was 21.4% in the
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bridge surgery group, which was significantly lower than the
55.2% in the emergency operation group (P<0.01).

Discussion

Colorectal cancer is a common malignancy in China and many
other countries around the world, with older age and lifestyle
factors largely contributing to the etiology. With the change
in dietary structure, the growing prevalence of obesity, and
smoking, the incidence of colorectal cancer continues to rise.
Colorectal cancer is commonly accompanied by acute intesti-
nal obstruction, and the overall condition is poor in patients
with acute intestinal obstruction. These patients can experi-
ence conditions such as dehydration, anemia, metabolic dis-
orders, malnutrition, and acid-base imbalance. Selective pri-
mary resection is the treatment of choice for non-obstructive
colon cancer, and emergency surgery for acute colonic ob-
struction has high morbidity and mortality rates [9]. Moreover,
when there is acute intestinal obstruction secondary to colon
cancer, it is difficult for the quality of the operation to meet
the standards for a normal operation. For example, the total
number of lymph nodes dissected was significantly less than
that in a limited operation, possibly due to difficulties in the
emergency surgery resulting from severe distention in the in-
testinal tract and surrounding areas, in combination with ab-
normal coagulation function in patients with acute intestinal
obstruction. To reduce the risk of anastomotic leakage, tem-
porary diversion of feces, such as with a temporary ostomy,
can be used during the operation. The rate of permanent co-
lostomy significantly increases because a lot of factors could
impair the returning of the colostomy. These problems have
greatly reduced the quality of life and increased the cost of
colon cancer. Many studies have demonstrated the safety and
efficacy of SEMS placement in the treatment of malignant ob-
struction caused by colorectal cancer as a transitional proce-
dure and palliative treatment [10,11].

Regarding the success rate of stent placement, Ho et al. indi-
cated that surgeon familiarity with stent deployment systems
is critical to technical success [12,13]. In our study, the success
rate of stent placement was 97.3%, and the clinical success
rate was 94.3%, which is similar to those in other studies [14].
We believe that familiarity with the stent is an important fac-
tor in improving the success rate of the technique, but the
surgeon’s skill and operational experience in placing the stent
may be more important. Guidelines from the European Society
of Gastroenteroscopy recommend that colon stent placement
for malignant colonic obstruction should be performed or su-
pervised directly by an experienced professional technician
who has performed at least 20 colon stent placement opera-
tions [15]. In China, where there are many patients with co-
lon cancer and obstruction, the endoscopist inthis study has
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performed more than 25 colon stent placements per year be-
fore the first case enrolled.

The optimal time for surgery after stent placement is still con-
troversial [13,15]. Sahebally et al. performed selective surgery
at an average of 79.6+64.3 days after SEMS insertion [16].
Ho et al. reported that a 2-week interval can completely de-
compress and resolve tissue edema. In our study, we started
surgery 5-15 days after insertion of the stent. At that time,
only mild edema of the intestine was found during the oper-
ation, and the excessive expansion of the intestine was not
found, which ensured clear vision in the surgical field and fa-
cilitated performance of the operation. Of the 42 patients who
underwent selective surgery, 32 underwent total laparoscopic
tumor resection, 8 underwent laparotomy, and 2 underwent
open surgery. Overall, 33 patients underwent primary anas-
tomosis, and 9 patients underwent colectomy with anasto-
mosis and protective ileostomy. Of the 67 patients who un-
derwent emergency surgery in the same period, 30 patients
underwent primary anastomosis, 37 patients underwent pro-
tective ileostomy, and 8 patients developed postoperative
anastomotic leakage, bleeding, and other related complica-
tions. For the patients without colon perforation in this study,
at an average of 7 days (range, 5-15 days) following the stent
placement, we performed the second operation. On the basis
of our findings, a minimum of 1 week after the stent place-
ment is recommended regarding the timing of the operation
after the stenting.

In addition, 52 patients in this study received a colonic stent
as palliative care along with radiotherapy, chemotherapy, or
supportive care. Relevant studies showed that the long-term
survival rate with palliative treatment with colon stenting was
similar to that achieved by surgical treatment, with a shorter
median hospital stay, fewer complications, less trauma and
pain, avoidance of enterostomy, improvement of quality of
life, and easy acceptance by patients [17].

Although the clinical advantage of stenting compared with
emergency surgery are obvious, the complications are still high,
including perforation, displacement, re-obstruction, etc.; colon
perforation is the most worrisome. Once a large amount of
intestinal content leaks into the abdominal cavity, it will usu-
ally result in severe peritonitis. The signs of peritonitis may
be less obvious in patients with small perforation inside the
stented section of the colon, but the patient may have toxic
shock when the perforation occurred at the upward side of
the stentwhich can lead to death. Two patients had perfora-
tion in 3 days after stent implantation, and an emergency op-
eration was performed. Stent reobstruction occurred in 1 pa-
tient due to migration, on day 19 and the patient underwent
a successful second stenting with relief of bowel obstruction.
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Conclusions

Our results demonstrate that emergency endoscopic placement
of intestinal stents for acute intestinal obstruction caused by
colorectal cancer is safe and effective. The advantages include
a good curative effect, minimal trauma, a simple procedure,
and few adverse effects. In addition, this treatment can sig-
nificantly reduce the mortality and the risk of stoma. It is also
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a safe and simple treatment for patients receiving advanced
palliative treatment, which greatly improves their quality of
life and is easily accepted by both patients and their families.
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