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Effectiveness and early postoperative outcomes of palliative
endoluminal stenting versus Hartmann’s procedure in acute
malignant bowel obstruction in high-risk patients
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Purpose: The emergency intervention for acute malignant left-sided colonic obstruction remains controversial. Conflicting reports exist regarding the efficacy and safety of endoscopic placement of self-expandable metallic stents (SEMS) vs.
primary surgery. Most reports focus on SEMS insertion as a bridge to surgery.
Methods: An observational nonrandomized study at a single center in Cairo, Egypt included 65 high-risk patients (American Society of Anesthesiologists physical status classification ≥ III, age > 60 years) with acute malignant metastatic (stage
IV) colonic obstruction. Twenty-nine patients underwent primary surgery (Hartmann’s procedure, HP), and 35 patients
underwent SEMS insertion.
Results: All cases that underwent SEMS insertion were technically successful. The 2 procedures were comparable in clinical success rates but a statistically significant difference existed between them regarding the duration of postoperative
hospital stay in the HP and SEMS group (7.7 ± 3.1 days vs. 3.5 ± 0.6 days, retrospectively; P < 0.001), the interval before regaining oral feeding (41.8 ± 26.8 hours vs. 27.6 ± 18.5 hours, retrospectively; P = 0.015), and the duration of intensive care
unit (ICU) admission (5.0 ± 1.7 days vs. 1.5 ± 0.7 days, retrospectively; P = 0.035). Six patients (20.7%) in the HP group and
2 patients (5.7%) in the SEMS group required postoperative ICU admission.
Conclusion: SEMS placement provides comparable efficacy and safety to HP in managing acute malignant obstruction of
the rectosigmoid region in high-risk individuals, with faster recovery and less hospital and ICU admission time.
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INTRODUCTION
It is estimated that between 7% and 47% of colorectal cancer cases
present with incomplete or complete bowel obstruction [1, 2].
This represents a clinical and surgical challenge since it often occurs in old, frail patients (high risk from a surgical standpoint)
and is indicative of advanced malignancy [3]. Moreover, bowel
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obstruction is a poor prognostic indicator that is associated with
less overall survival [4]. Emergency surgical intervention in these
patients actually carries a significant risk of mortality and morbidity, with a high rate of complications in comparison to elective
surgery including anastomosis dehiscence, venous thrombosis,
and infection [5, 6].
The emergency intervention for acute malignant left-sided colonic obstruction has, thus, been a controversial topic. For a long
time, primary resection has been considered the gold-standard
surgical option by most surgeons [6]. Primary resection options
include a one-stage resection, or a staged resection with end colostomy (Hartmann’s procedure, HP). The latter has been deemed the
safer option since it circumvents the need for risky anastomosis
creation in an emergency setting [7]. This is especially true in highrisk patients including those of advanced age, and worse Dukes’
stage (currently replaced by TNM staging) and American Society
of Anesthesiologists (ASA) physical status (PS) classification [8].
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The use of self-expandable metal stent (SEMS) via endoscopic
placement has been advocated as a simpler and safer means to relieve acute malignant colonic obstruction, mainly with rectosigmoid malignant lesions [5]. In such cases, the SEMS may act either as a palliative option or as a bridge to surgery (deferring the
time of resection surgery to a later, more controlled elective setting), although the distinction between both during the emergency presentation is rather artificial and the final decision is
made after the patient’s recovery from the obstruction [6].
A multitude of reports with variable results have attempted to
assess the effectiveness of SEMS in managing acute malignant colonic obstruction [1, 2, 5, 9–11]. Most reports have proven SEMS
to be at least non-inferior to primary resection, with some even
reporting more favorable outcomes with SEMS when it came to
short-term survival. Moreover, the use of SEMS has been associated with shorter hospital stays and less required procedures,
which has further promoted their usage being cost-effective [12].
However, the procedure is not without its possible complications
and the major ones are bleeding, perforation, and stent migration
[4]. The main limitations for SEMS usage include availability and
a steep learning curve for endoscopic placement [10].
In this work, we report our experience with palliative endoluminal stenting vs. HP in managing acute left-sided malignant metastatic colonic obstruction in high-risk patients with regards to
technical and clinical success, and early (30 days) postoperative
outcomes.

METHODS
This observational nonrandomized study was conducted over a
period of 18 months (June 2018–December 2019) at Ain Shams
University Hospital in Cairo, Egypt. The study adhered to the tenets of the Declaration of Helsinki. Ethical approval from Ain
Shams University Hospitals Ethics Committee (No. FWA 000017585) was obtained and written informed consent from all patients was included.
Patients were included in the study if they presented to the accidents and emergency (A & E) department with an acute malignant metastatic colonic obstruction within 72 hours. Patients assessed to have complete bowel obstruction due to advanced cancer colon (stage IV of TNM staging, assessed by radiological
means) and who were high risk (age, > 60 years; ASA PS grade,
≥ III) were eligible for the study. Exclusion criteria were partial or
reversible bowel obstruction (responsive to medical treatment),
patients who proved to have different or multiple causes of obstruction, those who later proved to have a benign tumor or an
early stage (I–III) cancer, those who had previous colonic surgery
or had received neoadjuvant chemotherapy, or those with sepsis
at the time of presentation.
All patients underwent a complete physical examination at the
A & E department that included bimanual pelvic and rectal palpation. Upright abdominal X-ray filming and pelvi-abdominal
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computed tomography scanning (with intravenous contrast when
the patient’s condition allowed) were carried out to confirm the
diagnosis of bowel obstruction and identify the malignant etiology. Radiological evidence was the base for preoperative malignant diagnosis and staging owing to the acute presentation, and
tissue biopsy acquisition for histological confirmation was postponed to the intraoperative setting rather than preoperatively. All
patients received the standard medical care for bowel obstruction.
Patients were then prepared for either HP or an endoscopic stenting procedure. The choice of the procedure was multifactorial
based on the evaluation of a multidisciplinary team including the
general surgeon, the radiologist, the oncologist, the anesthesiologist, and the gastroenterologist, and based on the availability of
SEMS and adequately skilled personnel for its endoscopic placement (convenience stratification).
Regarding the SEMS, the procedure was performed under sedation and analgesia with fluoroscopic guidance. We used the WallFlex Colonic Stent (Boston Scientific, Marlborough, MA, USA)
that had an uncovered nitinol length of 9 to 12 cm and a diameter
of 25 to 30 mm. A stiff guidewire was introduced through the
catheter then the catheter was removed. The SEMS was then advanced over the stiff wire to be at least 2 cm proximal and 2 cm
distal to the stricture that had been identified by contrast enema.
After assuring proper positioning, the SEMS was released, and accurate positioning defined technical success.
The main short-term (30 days) outcomes measured were clinical success (the passage of feces through the colostomy in cases
with HP, or defecation in cases with SEMS within 48 hours), procedure-related complication rates (according to the ClavienDindo classification system [13]), intensive care unit (ICU) admission, hospital stay, and cancer-specific mortality rate.
Data were revised, coded, entered on a computer, and analyzed
using IBM SPSS Statistics ver. 20.0 (IBM Corp., Armonk, NY,
USA). Independent-samples t-test of significance was used when
comparing between 2 means. A chi-square test of significance was
used to compare proportions between 2 qualitative parameters.
The confidence interval was set to 95% and the margin of error
accepted was set to 5%, so the P-value was considered significant
if less than 0.05.

RESULTS
The total number of patients recruited for the study was 64; 47
males (73.4%) and 17 females (26.6%). The range of the patients’
age was 61 to 79 years. Twenty-nine patients (45.3%) underwent
HP while 35 patients (54.7%) underwent endoscopic SEMS insertion. Table 1 shows the major demographic and clinical characteristics of each group. Most of the patients (n= 58, 90.6%) had an
ASA PS grade of III, while a minority (n = 6, 9.4%) had an ASA
PS grade of IV, and none had a higher ASA PS grade. Most patients had the malignant lesion located in the sigmoid colon
(n= 60, 93.8%), a small percentage (n= 4, 6.2%) had the lesion in
www.coloproctol.org
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Table 1. Major demographic and clinical characteristics of HP and
SEMS groups (n = 64)
Variable
No. of patients
Age (yr)

HP group

SEMS group

29

35

67.2 ± 4.9 (61–75) 69.0 ± 5.4 (63–79)

Sex
Male
Female

P-value
0.171
0.866

21 (72.4)

26 (74.3)

8 (27.6)

9 (25.7)

ASA PS classification

0.270

III

25 (86.2)

33 (94.3)

IV

4 (13.8)

2 (5.7)

Site of lesion

0.218

Sigmoid

26 (89.7)

34 (97.1)

Rectum

3 (10.3)

1 (2.9)

Clinical presentation
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Table 2. Early (30 days) postoperative outcomes of HP and SEMS
groups (n = 64)
Variable

HP group
(n = 29)

SEMS group
(n = 35)

Clinical successa

0.579

Yes

27 (93.1)

34 (97.1)

No

2 (6.9)

1 (2.9)

Regaining oral feeding 41.8 ± 26.8 (18–108) 27.6 ± 18.5 (6–72)
(hr)
7.7 ± 3.1 (5–17)

3.5 ± 0.6 (3–5)

< 0.001*

ICU admission (day)

5.0 ± 1.7 (2–7)

1.5 ± 0.7 (1–3)

0.035*

No

23 (79.3)

33 (94.3)

Yes

6 (20.7)

2 (5.7)

23 (79.3)

28 (80.0)

0.071

Complicationb
0.347

None

29 (100)

34 (97.1)

Grade I–II

4 (13.8)

4 (11.4)

Vomiting

21 (72.4)

26 (74.3)

Grade III–V

2 (6.9)

3 (8.6)

Abdominal pain

25 (86.2)

29 (82.9)

7 (24.1)

15 (42.9)

Values are presented as number only, mean ± standard deviation (range), or number (%).
HP, Hartmann’s procedure; SEMS, self-expandable metal stent; ASA, American
Society of Anesthesiologists; PS, physical status.

the rectum, and none had the lesion in the descending colon. The
main presenting symptoms were nausea (98.4%), abdominal pain
(84.4%), vomiting (73.4%), and constipation (34.4%). There were
no statistically significant differences among the HP and SEMS
group regarding all recorded demographic and clinical characteristics.
All cases that underwent SEMS insertion were technically successful. Only 1 case (2.9%) required a second stent insertion due to
stent obstruction that occurred 9 days following the initial procedure. Table 2 demonstrates the major early clinical outcomes in
each group. Two patients (6.9%) in the HP group and 1 case (2.9%)
in the SEMS group did not achieve clinical success; the difference
was not statistically significant. A statistically significant difference,
however, existed between both groups regarding the duration of
postoperative hospital stay (7.7 ± 3.1 days in the HP group and
3.5± 0.6 days in the SEMS group, P< 0.001), the interval between
the procedure and regaining of oral feeding (41.8± 26.8 hours in
the HP group and 27.6± 18.5 hours in the SEMS group, P= 0.015),
and the duration of ICU admission (5.0± 1.7 days in the HP group
and 1.5 ± 0.7 days in the SEMS group, P = 0.035). Six patients
(20.7%) in the HP group and 2 patients (5.7%) in the SEMS group
required postoperative ICU admission, this was majorly related to
their preoperative ASA PS classification.
Regarding procedure-related complications, 23 patients (79.3%)
in the HP group and 28 patients (80.0%) in the SEMS group did
www.coloproctol.org

0.015*

Postoperative hospital
stay (day)

Nausea

Constipation

P-value

0.944

Values are presented as number (%) or mean ± standard deviation (range).
HP, Hartmann’s procedure; SEMS, self-expandable metal stent; ICU, intensive care
unit.
a
Production of feces within 48 hours of the procedure without recurrence of the
obstruction within the 30-day follow-up. bClavien-Dindo classification system.
*Statistically significant (P < 0.05).

not have procedure-related complications. Four patients (13.8%)
in the HP group and 4 patients (11.4%) in the SEMS group had a
grade I to II Clavien-Dindo complication including wound infection, paralytic ileus, or self-limited rectal bleeding. For grade III or
higher Clavien-Dindo complications, 2 patients (6.9%) in the HP
group were affected with rectal stump leak that required surgical
revision, while 3 patients (8.6%) in the SEMS group were affected
with stent migration, complicating in 1 of them with bowel perforation that required surgical intervention. The difference in complication rates between both groups was not statistically significant (P= 0.944). There were neither procedure-related mortalities
nor cancer-specific mortality in both groups over the early (30day) recovery period.

DISCUSSION
In this work, we demonstrated that both HP and endoscopic
SEMS insertion had comparable efficacy in relieving acute malignant bowel obstruction in high-risk patients, but SEMS insertion
was associated with faster recovery and shorter postoperative stay
and ICU admission time (if required).
Most studies reporting on SEMS insertion utilize stenting as a
bridge to surgery that is usually carried out within days or weeks
of the original procedure [1, 2, 5], and in that manner do not capture longer outcome measurement for SEMS insertion on its own
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(palliative stenting). The Royal College of Surgeons in England
recommends the usage of SEMS only when primary surgery is
not feasible, as a bridge to surgery, or as a palliative measure in
patients’ situations where surgery would be unethical [6]. This is
stemming from the fact that not enough robust data exist about
SEMS usage, and with some reports even warning about significant complication rates in patients who underwent the procedure
[14, 15], primary surgery remains the preferred option by most
surgeons [6]. On the other hand, multiple studies have reported
SEMS insertion to be non-inferior and equally safe to primary
surgery [9, 16], with better cost-effectiveness achieved through
earlier recovery and shorter inpatient and ICU stays [12]. This
was true in our experience where major complication rates were
comparable in both groups, no mortality was encountered in either group, but more ICU admissions and longer hospital stays
were seen in the HP group.
The problem of ICU beds scarcity is more pronounced in developing nations, and policies are in place to triage those patients
with sudden clinical deterioration to determine the ones in most
need of available beds [17, 18]. Consequently, developing nations
would benefit most from interventions that reduce ICU admission requirements and hospital stay costs. This has proven to be
the case with SEMS usage in malignant colonic obstruction in
both our experience and other reported experiences [2, 12].
Nevertheless, the debate continues over the optimum treatment
option for patients with acute left-sided colonic obstruction [19].
Multiple review articles [4, 10, 20] have attempted to summarize
the results of various studies in the literature concerned with
SEMS, but owing to different study designs, different make of
stents used, variable patient demographics and clinical characteristics, and variable outcomes reported, no definite practice recommendations are provided to date. In a Cochrane Systematic Review published in 2011, Sagar [21] reviewed the published randomized controlled trials evaluating SEMS vs. primary surgery.
Five trials were identified with a sum of 207 subjects. Although
the analysis showed that SEMS provided shorter operative and recovery time, and comparable complication and 30-day mortality
rates, a higher clinical success rate was reported in the primary
surgery group. A more recent systematic review and meta-analysis by Veld et al. [22] included 18 studies with a sum of 1,518 subjects and exclusively focused on the early postoperative period.
The authors concluded that SEMS was superior to primary surgery in the palliative setting mainly due to lower complication
rates and faster recovery.
Bowel perforation is the most serious complication of endoscopic SEMS insertion with a reported mortality rate of 16% [23].
Most perforations occur in the 30 days postoperative, and the
complication occurs with a pooled rate of 4.9% across reported
studies [24]. In our cohort of patients, only 1 patient (2.9%) had a
bowel perforation that was successfully managed surgically. Another important complication is stent migration that can be of
early- or late-onset and occurs at an average rate of 2.1% [21], but
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with reported rates as high as 22% [14]. In our SEMS group, 8.6%
of the subjects had stent migration which is within the acceptable
range. Another limitation of the stenting procedure is the difficult
technical aspect. In a pooled analysis, technical and clinical success rates were 86% and 91%, respectively [21]. In our experience,
technical success was 100% while clinical success was 97.1% in
the SEMS group. It seems that with cumulative experience, higher
technical success rates would be achievable [2]. A final concern
would be stent-induced tumor migration [14] but would not be
expectedly observed in the short-term postoperatively.
The strength of our study is its focus on specific SEMS usage
(palliative care) in a specific set of patients (high-risk, obstructed
stage IV colorectal cancer patients) in comparison to a specific
surgical procedure (HP) with focus on early outcomes (30 days
postoperative). An important limitation to the work is the nonrandomized, nonblinded design of the study that could be a
source of allocation and selection bias, respectively. Another limitation is the relatively small sample size and the single-center experience. Finally, outcomes of both surgical interventions and endoscopic SEMS placement are affected by the technical skills of
the surgeon/operator.
In conclusion, endoscopic SEMS placement provides comparable efficacy and safety to primary surgery (HP) in managing acute
malignant obstruction of the rectosigmoid region in high-risk individuals. SEMS placement, although not free of its possible major complications, seems to provide faster recovery with less hospital and ICU admission time, and should be favorable whenever
technical expertise is available, especially in resource-limited
healthcare settings.
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