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Objectives
To evaluate the effect of colonic decompression using endoscopic colonic stenting
(ECS) followed by elective surgery versus emergency surgical intervention in cases
of acute obstructive malignancy of the colon.
Patients and methods
The current prospective comparative study includes 60 patients who presented with
a picture of acute malignant colonic obstruction. The large bowel obstruction was
defined as colonic dilation with multiple air-fluid levels on plain abdominal
radiograph plus the findings of an abdomen computed tomography result
compatible with a malignant stricture. Patients were classified according to the
type of management into emergency surgery (ES) and ECS. Data were gathered
and analyzed.
Results
In the ES group, 18/30 (60%) patients had a resection and primary anastomosis,
8/30 (26.7%) patients underwent Hartman’s operation, whereas the remaining 4/30
(13.3%) underwent colostomy only. In the ECS group, 24/30 (80%) patients had
a resection and primary anastomosis in an elective surgery, whereas the remaining
6/30 (20%) cases had a diverting stoma. All patients with obstructed colon cancer
on the right side showed a clinical and technical success rate of 100% in both
groups. However, obstructed colon cancer on the left side did not show the same
rate of success in ES and ECS group. The ECS group showed a remarkably lower
(P=0.02) rate of ICU admission than the ES group. The mean total hospital
admission was remarkably longer (P=0.047) in the group ES group compared
with the ECS group. Postoperative complications were remarkably higher
(P=0.028) in the ES group compared with the ECS group.
Conclusion
ECS for patients having acutemalignant right or left colonic obstruction is a safe and
effective procedure, with excellent technical and clinical success rates.
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Introduction
Worldwide, colorectal cancer (CRC) is the third most
common malignancy and one of the major causes of
malignancy-related mortality. Obstruction of the
bowel is the presenting manifestation in ∼25% of
patients with CRC. Emergency surgery (ES) has
been the usual management for obstructing CRC;
however, ES has high proportions of stoma
formation, morbidity (40–50%), and mortality
(15–20%) [1,2].

Recently, the use of an endoscopic colonic stenting
(ECS) as a bridge of elective surgery has increased
markedly. Many authors have reported that ECS
improved the short-term surgical outcomes for acute
malignant colonic obstruction [3]. Several studies
comparing ECS as a bridge for elective surgery
versus emergency laparotomy for malignant acute
Wolters Kluwer - Medknow
colonic obstruction have shown significant decreases
in the percentages of wound infection and stoma
formation, with an increase in the rates of one-stage
surgery [4]. Surgical decision making on facing a case
of acute malignant colonic obstruction varies according
to patient’s fitness [5]. The classic decision is to do the
three-steps procedure, so that the tumor resection
was done on an elective setting after improving the
patient’s general condition after the relief of bowel
obstruction [6].

ECS have been used in patients with inoperable
obstructive CRC for palliation, in patients who are
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unfit for resection, or as a bridge to elective surgery [7].
After relieving of bowel obstruction through the ECS,
the differentiation between its role as a bridge to
elective surgery or as a palliation is often done after
the patient has been recovered from the acute
obstruction. Analyzing the result of ECS for colonic
obstruction revealed that it is a reasonably safe method
with high clinical and technical success rates of 88 and
92%, respectively [8].

The present study tried to evaluate the outcome of
using an ECS followed by elective resection of the
tumor versus emergency operation in cases of acute
malignant large bowel obstruction.
Patients and methods
The current prospective comparative study was
conducted at the General Surgery Department of
Benha University Hospital in Egypt and King Fahd
Hospital in Saudi Arabia from December 2015 until
December 2019. The study includes 60 consecutive
patients who came to our emergency department
having an attack of acute large bowel obstruction.
The study protocol was approved by the Local
Ethical Committee. For involvement in the study,
signed informed consent was taken from all patients
who in details were informed about the benefits and
drawbacks of both treatment strategies.

Patients were evaluated clinically through general,
abdominal, and digital rectal examination. Routine
laboratory tests as well as diagnostic imaging were
completed in the form of plain erect radiograph of
the abdomen, ultrasonography for other organ
pathology, and computed tomography (CT) scans
with contrast of the abdomen. The diagnosis of the
malignant large bowel obstruction had been established
by the CT scan.

We included in our study (a) patients who had
manifestations of large bowel obstruction for less
than 1 week, with dilation of the colon on plain
erect abdominal radiograph in left-side obstruction
and dilation of ascending colon and small intestine
in right-side obstruction and typical findings on
abdominal CT well-matched with a malignant
colonic stricture, (b) age more than or equal to 18
years, and (c) an American Society of Anesthesiology
(ASA) score of less than IV.

Our exclusion criteria were (a) any serious complication
that needs an urgent laparotomy, such as bowel
perforation, peritonitis, fever, and sepsis; (b)
noncolonic obstruction; (c) nonmalignant large
bowel obstruction; (d) the distal margin of the
tumor being less than 10 cm from the anal verge; (e)
ASA score more than III; (f) patients with psychiatric
diseases; and (g) patients participating in other
studies.

Patients were randomly, using sealed envelopes,
allocated into two groups according to the type of
management given: ES group (ES) and ECS group
(ECS). Each group included 30 patients with acute
malignant colonic obstruction.

The data collected from the patients included the
following: (a) demographic data, including sex,
age, duration of obstruction, if it was de novo or
recurrent, the associated comorbidities, and tumor
characteristics included location, whether left
colon (if the tumor is present distal to the splenic
flexure) or right colon (if the tumor is present
proximal to the splenic flexure) and (b) procedural
and postprocedural data. Data were collected and
statistically analyzed.
Management plans
Group A (emergency surgery)

Operations were implemented according to
conventional standards within 24 h after admission.
Surgical options included either (a) Hartmann’s
procedure without resection, (b) resection with
Hartmann’s procedure, or (c) resection, on-table
lavage, then primary anastomosis in the same setting
with or without diverting stoma.

After stabilization of the patients’ general condition
following ES, patients who underwent a Hartmann’s
operation without resection, proper staging of the
cancer was done. Colostomy was kept as a
permanent solution if the patient refused the idea
of re-operation or when the second operation was
judged to carry an unsuitable risk (ASA grades
>IV). In patients who underwent primary tumor
resection and colostomy, the bowel continuity
restoration was made within 3–6 months after the
first surgery.
Group B (endoscopic colonic stenting)

Patients of this group underwent an ECS using Enteral
Wallflex stent (Boston Scientific, Natick,
Massachusetts, USA), which had a diameter of
22mm and was accessible in three forms: 60, 90,
and 120mm. The ECS was preceded by an enema
to prepare the left colon and intravenous dosage of
prophylactic antibiotic. All the ECS procedures were
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implemented under general anesthesia with airway
active management to avoid bronchoaspiration, and
also general anesthesia keeps the patient not moving
during the procedure to decrease the possibility of
endoscopic complications.

During endoscopy, limited insufflation was used to
reduce the risk of perforation, and upon reaching the
obstructing tumor, an attempt was made to pass the
tumor with the endoscope. However, if the endoscope
cannot pass through the tumor, we use a guide wire and
passed it through the tumor under the guidance of the
fluoroscopy. Then, the stent at this time can be inserted
with the aid of fluoroscopy under endoscopic guidance
The length of the stent (6, 9, or 12 cm) was selected
according to the length of the tumor predicted on the
images of the CT, with 2 cm present at upper and lower
sides of the lesion. In any procedure, no more than one
stent was used.

Successful decompression was defined by the
improvement of obstructive manifestations as
patients passing flatus or stools and/or disappearance
of nausea and vomiting, and no air-fluid levels on plain
abdominal radiograph.
Post-endoscopic colonic stenting management

In case of successful decompression and the condition
of the patient was improved, tumor staging was
achieved (abdomen and chest CT scanning):

If patients were considered as at high risk owing
to serious comorbidities, such as peritoneal
carcinomatosis, advanced tumor, and/or irresectable
metastatic lesions, at this time patients were
considered not appropriate for surgery and ECS was
considered as a palliative treatment.
(1)
 If the patient was fit for surgery, elective surgery
was conducted within 2 weeks of ECS.
(2)
 If decompression did not occur within 3 days
(failed ECS) or if the patient’s condition
clinically deteriorated, the patient was managed
through emergency laparotomy as in group A.
Statistical analysis
Data were presented as mean±SD, ranges, numbers,
and ratios. Results were analyzed using Wilcoxon’s
ranked test for unrelated data (Z test) and c2 test for
numerical data. Statistical analysis was conducted
using the IBM SPSS (version 23, 2015; IBM,
Riyadh, Saudi Arabia) for Windows statistical
package. P value less than 0.05 was considered
statistically significant.
Results

The present study included 38 male patients and 22
female patients. The mean total duration of bowel
obstruction of patients in ES group was 4.5±1.4
days, with range 1–6 days, versus 4.1±1.5 days, with
range 2–6 days, in the ECS group. In the ES group,
60% of the tumors were located on the left-side colon
(the tumor is present distal to the splenic flexure),
whereas 40% of the tumors in the patients were
located in the right-side colon (the tumor is present
proximal to the splenic flexure in the transverse colon).
Ten (33.3%) patients of the ECS group had the tumor
on the right side, whereas 20 (66.7%) patients had a left
colon lesion. There was nonremarkable difference
between both groups regarding the remaining
demographic and clinical data, as summarized in
Table 1.

Among the patients of the ES group, 18 (60%) patients
had a resection and anastomosis after colonic lavage
and on-table irrigation; ten (55.6%) of them completed
without a need for a diverting stoma, whereas eight
(54.4%) cases had a diverting stoma because of bad
general condition of the patients. Eight (26.7%)
patients in this group underwent Hartman’s
operation (resection of the tumor and colostomy
without anastomosis), whereas the remaining four
(13.3%) cases underwent colostomy only owing to
the bad general condition of the patients (Table 2).

All patients of the ECS group underwent successful
stenting with a technical success rate of 100%; however,
the effective decompression was accomplished only in
25 patients, giving a clinical success rate of 84.3%.
Decompression failed in five patients in spite of a well-
fitted stent, giving a clinical failure rate of 15.7%
among patients of the ECS group, and these
patients of failed decompression (considered as a
failure rate of ECS) underwent an emergency
operation as in ES group patients.

Among the patients of the ECS group, 24 (80%)
patients had a resection and primary anastomosis in
an elective surgery; 18 (75%) of these cases completed
without a need for a diverting stoma, whereas the
remaining six (25%) cases owing to bad general
condition had a diverting stoma (Table 3, Fig. 1).

All patients with obstructed colon cancer on the right
side underwent successful ECS and resection, and
primary anastomosis was done in an elective setting
with a clinical and technical success rate of 100%.
Moreover, this type of patients showed the same



Table 2 The distribution of patients in emergency surgery group, according to the surgical process

Strata Number

ES group 30

Resection and primary anastomosis (N=18) Without proximal stoma 10 (33.3)

With proximal stoma Temporary (closed) 6 (20)

Permanent 2 (6.7)

Resection and colostomy (Hartman’s operation) (N=8) Temporary (closed) 5 (16.6)

Permanent 3 (10)

Colostomy only (N=4) Temporary (tumor resection and closed) 2 (6.7)

Permanent 2 (6.7)

Data are presented as n (%). ES, emergency surgery.

Table 3 The distribution of patients in endoscopic colonic stenting group, according to the management process

Strata Number

ECS 30

Successful decompression (N=25) Resection and primary anastomosis Without colostomy 18 (60)

With colostomy Temporary (closed) 3 (10)

Permanent 3 (10)

Palliative stent 1 (3.3)

Failed decompression (N=5) Crossover to ES 5 (16.7)

Data are presented as n (%). ECS, endoscopic colonic stenting; ES, emergency surgery.

Table 1 Patients’ demographic and disease-related data

Data Strata ES group (N=30) ECS group (N=30) P value

Age 59.6±11.5 (35–68) 60.3±12.2 (33–72) NS

Sex Males 18 (60) 20 (66.7) NS

Females 12 (40) 10 (33.3)

Duration of the obstruction 1–3 8 (26.7) 10 (33.3) NS

4–5 15 (50) 12 (40)

6 7 (23.3) 8 (26.7)

Total 4.5±1.4 (1–6) 4.1±1.5 (2–6)

Location of the tumor Right colon 5 (16.7) 4 (13.3) NS

Left colon 25(83.3) 26 (86.7)

Chronic Diabetes mellitus 11 (36.6) 9 (30)

Hypertension 6 (20) 7 (22.2)

Hepatic disease 5 (16.6) 6(23.3) NS

Comorbiditiesa Chronic kidney disease 4 (12.3) 2(6.7)

Chronic lung disease 2 (6.7) 2 (6.7)

ASA grade ASA I 8 (26.7) 10 (33.3)

ASA II 9 (30) 9 (30) NS

ASA III 13 (43.3) 11 (36.7)

Data are presented as mean±SD (range) and n (%). ASA, American Society of Anesthesiologists; ECS, endoscopic colonic stenting; ES,
emergency surgery. aSome cases had more than one comorbidity.

532 The Egyptian Journal of Surgery, Vol. 39 No. 3, July-September 2020

[Downloaded free from http://www.ejs.eg.net on Saturday, September 19, 2020, IP: 188.50.185.174]
rate of success in the ES group. However, obstructed
colon cancer on the left side did not show the same rate
of success in ES and ECS group; only 16/28 (57%)
patients and 19/27 (70.4%) patients underwent
resection and primary anastomosis, respectively.
These data revealed significant differences in the
outcome of management between patients with
obstructed right and left colon cancer (Table 4, Fig. 2).

For immediate postoperative (PO) care, 28 patients
were admitted to ICU (18 in the ES group, including
two cases of failed decompression, and 10 in the ECS
group), with significantly higher (P=0.012) rate of
ICU admission among patients of the ES group.
The mean total hospital stay days was significantly
longer (P=0.0472) in the group ES group compared
with the ECS group (Table 5).

During the immediate PO period and short-term
follow-up, 19 complications were documented (12 in
the ES group and seven in the ECS group), with a
significantly higher rate (P=0.0287) in the ES group
compared with the ECS group. There were 11
complications related to surgery and nine nonsurgical



Figure 1

The outcome of patients in the ECS group after successful stenting.
ECS, endoscopic colonic stenting.
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complications. The types and frequency of these
complications are summarized in Table 5.
Discussion
ES for malignant colonic obstruction is difficult and
accompanied with significant rates of mortality and
morbidity [9]. Furthermore, there are concern about
the proficiency of oncological resection as well as the
long-range results when matched with the elective
surgery results [1]. ECS enables the release of
compressing forces of an acute colonic obstruction
and to some extent converts the ES to elective one.
Moreover, this maneuver has the benefit of raising the
chance of laparoscopic resection, with subsequent
potential reduction in the stoma rates [10].

Placement of stent has been described as a feasible
option, enabling the release of compressing forces of
the acute malignant large bowel obstruction, whereas in
suitable cases being a bridge to surgery or when patients
are classically in bad clinical state [11]. This provides
enough time for the patient’s clinical condition improve,
while correctly staging and informing the patient
concerning their actual condition [12]. Moreover, it
can spare old-aged patients or those with advanced
disease who would be unfit to undergo a major
operation. It provides a significant palliative aid with
good favorable outcome [13].

In our study that includes 60 patients with acute
malignant colonic obstruction, 30 patients were
managed with ECS. In this group of patients,
the need for ICU admission was less, and also, the
frequency of the PO complications was less in
comparison with the other group patients who were
managed with ES. These findings go with Cirocchi
et al. [14] who proved that ES is accompanied with
considerable higher POmortality (20 vs. 12.8% elective
surgery). The World Society of Emergency Surgery
has determined that in selected cases of malignant
acute colonic obstruction, ECS may represent an
effective option [15]. The great worry over ECS is
the panic of tumor perforation, which could lead to
the spread of cancer cells and increase the degree of
tumor returning after good resection [16]. However,
in our study, we did not record any case of colonic
perforation during ECS, and the technical success rate
was 100%. Other stent-related issues include pain,
bleeding, and stent migration [17]. However, modern
studies have showed a clinical and technical success
rates of ECS in acute obstructing large bowel tumors
of 90.5 and 81%, respectively, with minimum
complications [18].

Nowadays, the use of ECS as a bridge to surgery (BTS)
in cases of obstructing large bowel tumors is a well-
settled strategy for management; however, the data
about the oncological outcome are still not well
studied. A controlled randomized trial in the
Netherlands reported increased rate of mortality and
morbidity in patients having ECS, as a BTS and was
stopped early [11]. On the contrary, we as well as many
other studies reported surgical and survival positive
data on those having ECS for obstructing large
bowel tumor and continued to elective curative
resection.

This study has revealed that the technical favorable
outcome rate of ECS is 100%, with minimum major
complications in comparison with ES. The instant
benefit of ECS placement is well settled in 25/30 in
our study, with a success rate of 84.3%. However, a
major worry over ECS placement as BTS is the
negative effect it may have on oncological end
results; however, this parameter was not studied in
our research. Some studies showed increased risk of
tumor metastasis and progression in those having self
expandable metallic stents (SEMS) [19]. Suggested
causes for this are the happening of microperforations
at the time of stenting that leads to tumor
dissemination and seeding [20].

The European Society of Gastrointestinal
Endoscopists in 2014 does not advise the use of
ECS as a BTS as basic treatment. However,
European Society of Gastrointestinal Endoscopists
only advises it in selected cases, where patients are
tremendously high risk owing to associated morbidity,
whichmakes ES risky and increases death rate [21]. An
important article recorded an elevated perforation rate
in those who have ECS placement (12.8%), with a
higher rate of 30-day mortality [22]. Many other



Table 4 The patients’ outcome in both groups according to the site of the cancer

Right colon (N=5) Left colon (N=55) P value

ES group N=2 N=28

Resection and primary anastomosis 2 (100) 16 (57) 0.0135

Resection and colostomy (Hartman’s operation) 0.0 8 (28.6) 0.0243

Colostomy only 0.0 4 (14.3) 0.0421

ECS group N=3 N=27

Resection and primary anastomosis 3 (100) 18 (66.7) 0.0123

Resection and colostomy (Hartman’s operation) 0.0 3 (11.1) 0.0511

Palliative stent 0.0 1 (3.7) NS

Failed decompression 0.0 5 (18.5) NS

Data are presented as n (%). ECS, endoscopic colonic stenting; ES, emergency surgery.

Table 5 Postoperative data

Data Strata ES group (N=35) ECS group (N=25) P value

ICU admission (days) Number 18 (51.4) 10 (33.3) 0.012

1–2 11 (31.4) 6 (20)

3–5 3 (8.5) 2 (6.7)

>5 4 (11.4) 2 (6.7)

Total 3.89±2.9 (1–11) 2.8±1.5 (1–8) 0.023

Hospital stays (days) <10 7 (20.3) 2 (8)

11–20 14 (40) 15 (60)

>20 14 (40) 8 (32)

Total 22.6±5 (8–36) 16.7±4.2 (9–31) 0.0472

Postoperative complications Wound infection 5 3

Anastomotic leakage 1 0.0

Intra-abdominal abscess 1 0.0

Intestinal obstruction 1 1

Urinary tract infection 0.0 1

Lung problems 3 2

Acute renal failure 1 0

Total 12 7 0.028

Data are presented as n (%). ECS, endoscopic colonic stenting; ES, emergency surgery.

Figure 2

The frequency of patients who needed stoma after resection and
primary anastomosis in both groups.
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articles have recorded an increase of local recurrence
rate in patients who have an ECS-related
complications, but most studies have not recoded
negative oncological end results [21]. Erichsen et al.
[23] stated a 5-year tumor recurrence of 39% after ECS
versus 30% possess ES; however, no difference was
reported in long-run survival.
In our study, stoma formation rate was remarkably
lower in the ECS group in comparison with the ES
group. A large study noticed a decreased formation of
stoma in the BTS without a deleterious effect on 1-year
survival [24]. A comprehensive meta-analysis study
notified no difference in the mortality rates between
ECSandES cohorts (7% each), but it agreedwith us and
noted remarkable differences in PO rates of
complications (37% ECS vs. 54% ES), rates of stoma
(25%ECSvs. 46%ES), andratesofwound infection (8%
ECS vs. 15%) [25,26]. Alcántara et al. [27] reported
an increased percentage of anastomotic leak
in patients who proceed directly to ES, whereas
Öistämö et al. [28] reported increased lymph node
metastasis in those who possess ECS as a BTS versus
those having ES.

Till now, a few research studies have studied the long-
run overall survival by using the ECS as a BTS in acute
malignant colonic obstruction. Neither Choi et al. [29]
nor Lee et al. [21] noticed differences in survival rates
in the ECS versus ES.
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Long-term survival of ECS in malignant acute
colonic obstruction needs more effort and larger studies.
Conclusion
ECS for chosen patients who have acute right or left
colonic malignant obstruction is an effective
management and safe procedure with an excellent
favorable outcome rate in both technical and clinical
aspects. ECS allows the release of obstruction with
subsequent significantly higher percentage of resection
and primary anastomosis as well as reduced the need for
colostomy with a significant decrease of ICU admission
and total hospital stay days, without a significant rise in
PO morbidity and mortality rates.
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