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Background: Palliation of irresectable malignant gastric outlet obstruction (GOO) using self-expanding metal stents
(SEMS) is gaining popularity with high technical success rates. The aim of this study was to review and compare GOO
stenting for malignancy with other series.

Methods: A retrospective review of all patients undergoing pyloroduodenal stenting for malignant GOO at Groote
Schuur Hospital, 1 March 2018-31 August 2021, evaluating demographics, technical success, pathology, and stent-
related complications was done.

Results: One hundred and fourteen patients, of which 38.6% were female, were included, with gastric malignancies
(74.6%) being the most frequent underlying pathology. Median age was 64 years (IQR 53—70 years), with 48.2% having
at least one comorbidity. The majority (96 patients; 85.7%) required only one stent. In total, 132 stent insertion attempts
were undertaken. Three technical failures were experienced (one incorrect stent placement and two failed insertions),
equating to a 97.4% technical success rate. Four immediate complications occurred (3.1%): two related to sedation,
one incorrect stent placement and an oesophagogastric junction perforation with procedural death. Fifteen delayed
complications occurred: 13 tumour in-growth blockages, one stent fracture and one case of poor radial stent expansion.
Stent blockages occurred at a median of 107 days (IQR 80-275 days). Salvage stenting was 100% successful in 14 cases
requiring re-stenting.

Conclusion: Technical insertion success rates of primary and salvage duodenal stenting for malignant GOO are on par
with international high-volume units. The leading pathology locally is gastric adenocarcinoma, with palliative stenting
remaining a feasible and accessible option.
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Introduction

Most gastric outlet obstruction (GOO) cases (50-80%)
presenting to endoscopy units today are due to malignant
obstruction.! While gastric and pancreatic malignancies are
the most common causes of malignant GOO, lymphomas,
duodenal, biliary tract, ampullary and metastatic malignan-
cies may all cause GOO.? Although the overall incidence
of gastric cancer appears to be declining in the western
hemisphere, the proportion it now contributes to the aetiology
of GOO has increased since benign peptic ulcer disease
(PUD) as primary aetiology has markedly decreased.’

For patients with irresectable malignant disease and a short
life expectancy, placement of a permanent self-expanding
metal stent (SEMS) via endoscopy with fluoroscopic
guidance is safe, effective, and well-established. The goal of
stent placement is to relieve the obstructive symptoms and to
improve early oral intake, thereby improving quality of life
and avoiding the potential associated morbidity of surgery
and anaesthesia. Compared to surgical gastrojejunostomy,
endoscopic stenting has an earlier return to oral intake and a
shorter hospital stay.>¢ While the cost of these stents can be
considerable, the endoscopic placement of a gastroduodenal
stent is more cost effective when compared to surgery.”?
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This is mainly due to reduced post-procedural length of
hospital stay and avoiding postoperative intensive care
unit (ICU) admissions. In addition, patients with recurrent
obstructions due to disease progression may benefit from
salvage endoscopic stenting, with similar benefits.” A more
recent addition to the management options is endoscopic
ultrasound (EUS)-guided gastroenterostomy using a lumen
apposing metal stent (LAMS). Although early data on this
technique is promising,® not all endoscopy units are offering
this service routinely.

Generally, technical success rates of endoscopic stenting
are high and refer to the successful endoscopic placement and
deployment of the stent across the stricture or obstruction.
A complicated or significantly altered anatomy with acute
angulation or severe stenosis may contribute to technical
failure of guidewire passage through the stricture or stent
deployment across the obstruction. Technical success in
duodenal strictures can be more complicated than distal
gastric obstructions, owing to the curved configuration
of the duodenum, as well as loop formation of the stent
delivery system in a large, distended stomach.!® In addition,
due to late presentation, atonic, chronically distended and
elongated stomachs filled with residual food have the added
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difficulties of poor visibility and challenges in reaching the
area of obstruction.!!

Early complications related to the endoscopic procedure
include bleeding, abdominal pain, perforation, or incorrect
positioning of the SEMS. As most stents are placed under
conscious sedation, in the background of GOO, aspiration
remains a constant concern. Late complications are
invariably due to tumour overgrowth within the SEMS
and rarely due to delayed SEMS migration.* There is
currently insufficient evidence regarding the preferential
placement of a partially covered, covered, or uncovered
SEMS.!213 The benefits of partially or fully covered SEMS
are potentially longer patency rates due to minimal tumour
ingrowth. However, their migration rates are considerably
higher than uncovered SEMS.!* Secondary salvage SEMS
placement for primary tumour ingrowth fortunately also
has high technical and clinical success rates.'>!¢ The upper
gastrointestinal surgery unit at Groote Schuur Hospital is
referred significant numbers of both benign and malignant
GOO from a wide referral catchment area. This study
reviewed SEMS placement for malignant GOO in our
unit: the indications, immediate technical success, and the
detection and subsequent management of early and late
complications were investigated.

Methods

This is a single centre retrospective review of patients
presenting to a tertiary state hospital endoscopy unit with
malignant GOO requiring palliative SEMS placement. All
patients presenting to the upper gastrointestinal surgery unit
at Groote Schuur Hospital with clinical features of GOO
between 1 March 2018 and 31 August 2021 were evaluated
for potential SEMS placement. GOO was defined as a
mechanical obstruction with an inability to pass a standard
10 mm gastroscope through the stricture, with clinical
symptoms of GOO. Patients with histologically confirmed
malignant strictures of the antropyloroduodenum deemed
irresectable or with poor clinical performance status that
precluded surgery were considered eligible for SEMS
placement as assessed by the treating endoscopist or the

)
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confirm intra-luminal and

Guidewire past
obstruction

beyond stricture with contrast

oncology multidisciplinary team. (MDT) Irresectability
was determined by metastatic disease or local invasion of
adjacent structures on computed tomography (CT) scan.
SEMS placed for benign indications or malignant proximal
gastro-oesophageal obstructions were excluded.

Data were taken from an ethically approved prospective
endoscopy registry (Upper Gastrointestinal Surgery
Registry, HREC R031/2015). This study was approved
by the University of Cape Town Human Research Ethics
Committee (HREC 218/2021).

SEMS insertion technique

Endoscopic upper gastrointestinal stenting is performed
in the interventional endoscopy suite using fluoroscopy,
under conscious sedation with a combination of midazolam
and fentanyl or propofol with the patient in the left lateral
position. Through a forward-viewing scope with a minimum
3.2 mm diameter working channel, a hydrophilic soft-tipped
0.035” guidewire is advanced under fluoroscopic guidance
beyond the stricture. A co-axial overtube is placed over
the wire and distal intra-luminal positioning confirmed by
contrast injection. An uncovered SEMS is introduced over
the wire through the working channel of the endoscope
and deployed under simultaneous endoscopic vision and
fluoroscopy. The choice of SEMS length is at the discretion
of the endoscopist but in most instances a 120 mm length
SEMS is deployed (Figure 1).

Technical success was defined as correctly placing a
SEMS without repositioning across the obstructing stricture
at the first attempt, with confirmation of SEMS patency by
contrast flow into the distal lumen.

The primary outcome was to determine the technical
success of SEMS insertion for irresectable malignant GOO
and compare this success rate and pathology profile in our
setting to other international high-volume units.

Statistical analysis

Data exploration and analysis were done using Microsoft
Excel and IBM SPSS Statistics (version 28.0.1.1).
Descriptive statistics were used to characterise patient

Replace wire through
co-axial, remove co-axial,
stent device over wire

Allow stent to protrude well
through the pylorus

Figure 1: Images showing duodenal stent insertion technique
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660 UGI stents

489 oesophageal stents excluded

171 gastroduodenal stents

39 benign gastroduodenal stents

excluded

GOO

132 gastroduodenal stents for malignant

118 primary stent insertions

115 successful insertions

(97.4% success rate) 3 failed insertions

14 salvage stent insertions

11 patients required 1 1 patient required 3 salvage
salvage stent each stents

Figure 2: Flow diagram of excluded and included stent insertions

UGI — upper gastrointestinal, GOO — gastric outlet obstruction

demographics, histology, technical success, and complication
rates. Parametric data were reported as means with standard
deviation (SD) and range, and non-parametric data were
reported as median with interquartile range (IQR).

Results

During the 42-month study period, 660 upper gastrointestinal
SEMS were placed for obstructive symptoms and evaluated
for inclusion. Following exclusions for SEMS placements
for proximal malignant upper gastrointestinal disease (489
oesophageal and oesophagogastric junction) and benign
(39) indications, 132 SEMS placements were evaluated
(Figure 2).

For malignant GOO, 114 patients required endoscopic
stenting of the distal antrum, pylorus, or duodenum with 70
(61.4%) being male. Patients presented at a median age of 64
years (IQR 53-70). Over half (51.8%) had no documented
comorbidities and 48.3% had Eastern Cooperative Oncology
Group (ECOG) performance scores of 3 or 4 (Table I). Fifty-
three (46.5%) patients admitted to substance use known to
cause chronic irritation of the gastric mucosa, of which
the most significant proportion were smokers, equating to
44.7% of this study population.

Within the cohort of 114 patients, 132 endoscopic SEMS
insertion attempts were undertaken. One hundred and
eighteen SEMS were used during initial, primary placement.
In four patients, a single SEMS was not deemed long enough
to cover the length of the stricture adequately, necessitating
a second overlapping SEMS placement during the primary
procedure. Three technical failures were experienced during
primary placement. One SEMS was initially incorrectly
placed too distally, but then immediately repositioned
correctly. In the other two patients, distal enteral access
with a guidewire across the malignant stricture could
not be achieved. The technical success of primary SEMS
placement was 97.4% with most patients (85.7%) requiring
only one stent. Fourteen salvage SEMS were placed, and
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all were deployed successfully to lie within the previously
placed SEMS.

Table I: Patient comorbidities, performance status and substance
use in 114 patients undergoing endoscopic stenting for irresectable
gastric outlet obstruction

Recorded characteristics n %
Comorbidities

Arthritis 3 2.6
Cardiovascular disease 3 2.6
CVA/vascular dementia 3 2.6
Diabetes 14 12.3
HIV 7 6.1
Hypertension 34 29.8
Hypercholesterolaemia 3 2.6
Obstructive lung disease 7 6.1
Other 8 7
None 59 51.8
ECOG performance status (PS)

PSO 11 9.6
PS1 16 14
PS2 26 22.8
PS3 41 36
PS4 14 12.3
Not reported 6 53
Substance use n (%)

Ethanol 7 6.1
Nonsteroidal anti-inflammatories 4 3.5
Smoker/recent ex-smoker 51 44.7

CVA — cerebral vascular accident, HIV — human immunodeficiency virus,
ECOG - Eastern Cooperative Oncology Group
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Table II: Underlying pathology in 114 patients undergoing Table III: Complications related to stenting for malignant gastric
endoscopic stenting for irresectable gastric outlet obstruction outlet obstruction
Site and pathology n % Complication n %
Gastric malignancy 85 74.6 Stent insertion-related complications 4 3.1
Adenocarcinoma 80 70.2 Sedation-related 2 1.5
“At least high-grade dysplasia” 2 1.8 Incorrect stent position 1 0.8
Adenosquamous carcinoma 1 0.9 Oesophageal perforation and procedural death 1 0.8
Lymphoma 1 0.9 Late stent-related complications 15 11.5
Neuroendocrine tumour 1 0.9 Stent occlusion by tumour 13 10
Pancreatic malignancy 17 14.9 Stent fracture 1 0.8
Duodenal malignancy 3 2.6 Failure of stent opening adequately 1 0.8
Lymphoma 2 1.8
Neuroendocrine tumour 1 0.9 with a median time of 107 days (IQR 80-275 days). Early
Periampullary malignancy 2 1.8 occlusions were seen with a suspected soft necrotic tumour
Other 7 6.1 where the uncovered SEMS caused a “cheese-wire” effect
Liver (HCC, lymphoma) 5 T through the tumpur, while later occlusion was seen from
genuine tumour ingrowth.
Gallbladder cholangiocarcinoma ! 09 One SEMS did not open sufficiently, requiring a
Testicular seminoma 1 0.9 second SEMS to allow for adequate gastric drainage.
Retroperitoneal teratoma 1 0.9 One asymptomatic patient had a late SEMS fracture with
Colonic adenocarcinoma 1 0.9 migration that was incidentally identified on CT scan.
Endometrial adenocarcinoma 1 09 However, she later returned with GOO from tumour

HCC — hepatocellular carcinoma

Histopathology

Three-quarters of the SEMS were placed for GOO caused
by gastric malignancy, of which five cases were not
histologically confirmed adenocarcinoma (Table II). In
two patients, only high-grade dysplasia and not invasive
cancer could be diagnosed. They had obvious malignant
tumours on endoscopy and further imaging confirmed an
irresectable malignant process. After discussion, the MDT
agreed that these were likely adenocarcinoma and were then
treated as such. In the 80 patients with confirmed gastric
adenocarcinoma, 21 (26.3%) were noted to have diffuse-
type histology. Pancreatic adenocarcinoma was the next
most common, followed by duodenal and periampullary
malignancies. Seven other malignancies not arising from
the stomach, pancreas or duodenum necessitated duodenal
stenting.

Complications

Four (3.1%) immediate insertion-related complications
included two patients with sedation-related bradypnoea
resulting in oxygen desaturation but successfully treated
with pharmacologic sedation-reversal agents resulting in
rapid improvement with no periprocedural recurrence (Table
). The single death occurred during the procedure in an
elderly frail patient due to an oesophageal perforation that
was only discovered on scope retraction after completion
of the duodenal stenting. Before this perforation could be
attended to, the patient had an unsuccessful resuscitation
from a cardiac arrest.

There were 15 late SEMS complications requiring repeat
endoscopy. There were 13 incidents of SEMS occlusion
by tumour (three in the same patient who required four
SEMS). Recurrent obstructions from tumour ingrowth
were successfully treated by salvage SEMS placement
within the primary SEMS. The time from SEMS placement
to occlusion by tumour ranged from 3 days to 548 days
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ingrowth and had a successful salvage SEMS.

Discussion

The technical success rate of gastroduodenal stenting is
high. In a pooled analysis of prospective literature, which
included 1 281 patients, Van Halsema et al. reported
technical success rates ranging from 89.1-100%, similar to
the rate of 97.4% in this study.!” The most common factors
contributing to technical failure was inability to pass a
guidewire across the malignant stricture, insufficient SEMS
deployment and SEMS migration during deployment.
While stenting of duodenal obstruction from pancreatic
tumours tends to be more technically challenging,’ the
technical success rate is high (up to 100%), and the rate of
re-intervention low (14.3%).'® Given the local high burden
of gastric malignancies, recurrent obstructions requiring re-
intervention did occur. In the past, SEMS in this unit were
placed by using a side-viewing scope due to limitations with
scope channel diameter. In this cohort, all SEMS were placed
using a forward-viewing scope with a wide therapeutic
channel. A front-viewing scope has the advantages of being
more comfortable to use for the endoscopist and significantly
shorter procedure times. While there is no difference in the
technical and clinical success rates, side-viewing scopes can
have a higher risk of perforation and bleeding.!’

While several primary malignancies can cause GOO,
advanced, irresectable gastric and pancreatic malignancies
are the most prevalent. International reported literature from
high-income countries has found pancreatic malignancies
to be the most frequent pathology, followed by gastric
cancer.*!1320 However, in this study, gastric adenocarcinoma
dominated as the leading cause by nearly 75%. In the 2020
Global Cancer Statistics, Africa has the lowest incidence of
gastric cancer worldwide, while the prevalence of pancreatic
cancer is lower than in high-income countries.?! Despite
gastric cancer accounting for only 1.6%?? of all reported
malignancies in South Africa, most will be surgically
irresectable at primary presentation. This is also confirmed
by other African studies.?® The reported combination of
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low socio-economic status with significant diagnostic
delay and resultant detrimental effects on nutrition and
subsequently performance status are suspected to be similar
contributing factors locally. The predominance of distal
gastric adenocarcinoma with the antral/pyloric location of
the tumour is a known risk factor for rapid occlusion and
subsequent mortality.?* Obstructive symptoms due to diffuse-
type gastric adenocarcinoma are problematic. While there
may be a dominant stricture, these tumours often involve a
greater proportion of the stomach area due to longitudinal
gastric wall infiltration with a resultant “stiff” gastric wall and
very poor distal emptying capabilities. Only if a dominant
distal stricture was present in the background of a diffuse-
type infiltration, was a SEMS placed. Stenting of mid-
body or pan-gastric strictures does not result in significant
clinical improvement due to the associated gastroparesis.
Such patients represent difficult management cases and may
in rare cases be amenable to palliative gastrectomy but are
often referred to the oncology or palliative care team for
supportive care.

Although we use exclusively uncovered SEMS in
malignant GOO, there are currently many different SEMS
available, that can broadly be divided into covered (CSEMS)
and uncovered (UCSEMS) stents. In the American Society
for Gastrointestinal Endoscopy (ASGE) Guideline of 2021,
the panel found insufficient evidence in the literature to
recommend one SEMS over the other.?* A large, randomised
controlled trial by Yamao et al. of 366 patients compared
the use of a CSEMS vs USEMS and found no difference
between immediate technical success, clinical success,
adverse events, and overall patient survival.'?> There was
a significant difference regarding late stent complications,
with a much higher rate of stent migration in the CSEMS
group, but more tumour ingrowth in the UCSEMS group.
Since it is technically easier to place a salvage stent through
a previous stent with tumour ingrowth than it would be
to reposition or retrieve a migrated stent, we prefer in our
setting to exclusively use UCSEMS for malignant GOO.
When these late stent complications do occur and the stent
must be retrieved or another salvage stent needs to be placed
through the old stent, technical success rates are high.
Locally our salvage stent placement has a 100% technical
success rate, which falls within the 92—100% range reported
in the literature.?>?¢ Length is another factor to consider
during SEMS selection. Care must be taken when stenting
specifically the second part of the duodenum. Here we
recommend a SEMS long enough to be deployed across
the stricture but to include an approximate 2 cm overlap
across the pyloric inlet into the antrum. This is to avoid
the inadvertent obstruction or duodenal side-wall erosion
that may occur with straightening of the SEMS within the
duodenal c-loop.

Cost is always an essential factor in resource-constrained
countries such as South Africa, as is the limited availability
oftheatre, hospital, and ICU beds. Several studies calculating
cost-effectiveness concluded that the cost of palliation with
endoscopically placed SEMS was much less than with
surgical gastro-jejunostomy (GJ) and allowed patients to go
home earlier.”® The vast majority of patients required one
SEMS; salvage stenting was required in 12 mainly due to
subsequent tumour ingrowth. These were placed for the
most part as out-patient procedures, having been referred
with recurrence of GOO symptoms. There are advantages

South African Journal of Surgery 2023;61(4)

37

to surgical GJ, including lower re-obstruction rates and,
therefore, less re-interventions, with comparable clinical
and technical success. Surgical GJ should be considered in
patients with a better performance score and life expectancy,
even if it means a longer hospital stay and cost.?’” Many of
our patients referred for stenting have advanced disease with
a poor performance score, so the advantages of avoiding an
anaesthetic, the morbidity of surgery, ICU admission, plus a
quick return to oral intake and early discharge home are clear.
Like most low- to middle-income countries (LMICs), the
study site functions in a resource-constrained environment,
with distinct financial benefits to early discharge post
endoscopic stenting.

In 2012, Binmoeller and Shah described a novel EUS
technique to create a gastro-jejunal anastomosis.” Since
then, various methods have been developed to perform an
EUS-guided gastroenterostomy (EUS-GE) using LAMS.*
While the procedure is more technical to perform, more
time consuming and requires skilled endoscopists, it has
the advantage of avoiding open surgery with the associated
morbidity and mortality risks. Compared to the more
traditional placement of a SEMS, EUS-GE has shown lower
rates of stent failure due to tumour ingrowth, stent migration
or other obstruction, thus longer patency rates and less
need for re-intervention.?” This is likely due to the stenting
occurring away from the primary tumour site. In a systematic
review and meta-analysis by Igbal et al. of 285 patients,
EUS-GE had a pooled technical success of 92% (95% CI
88-95%) and clinical success of 90% (95% CI 85-94%).%
Adverse events can include stent mis-deployment, bleeding,
pneumo- or haemoperitoneum, leakage, abdominal pain and
peritonitis (95% CI 0-26%).3° Although the expertise for
LAMS insertion is available locally and frequently used for
biliary drainage and pancreatic collections, in the setting of
GOO management, experience is limited in our unit.

Study limitations

Most patients referred to the study site are often from
outlying regions and district hospitals. The clear limitations
of our study are that we are unable to comment on the
degree of subsequent improvement of GOO symptoms or
duration of clinical success, or on the length of survival post
palliative stenting. We remain dependent on the primary
clinicians to refer patients back to us for re-intervention,
should they suspect any late stent-related complications
amenable to correction. We have no data on quality-of-
life (QoL) post-stenting and it is not clear locally whether
SEMS placement or surgical gastroenterostomy allows for
better gastric drainage and subsequent greater improvement
in QoL. Although we believe primary stenting to be more
cost effective than surgical gastroenterostomy, the cost of
subsequent interventions, specifically salvage stenting
increases cost and we have no data to compare this to surgical
options. However, in view of limited access to hospital beds
and theatre, we still opt to attempt to re-stent those palliative
patients presenting with recurrent GOO symptoms when
feasible.

Conclusion

Technical success rates of both primary and salvage
endoscopic SEMS placement for malignant distal gastric
and duodenal obstructions in this study site are high and
compare well to other series. We have a high burden of gastric
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carcinoma, with many patients having advanced irresectable
disease or poor performance scores. Until screening and
earlier detection rates improve locally, palliation of gastric
cancer remains the most frequent approach for this pathology.
Local palliative endoscopic stenting of distal gastric and
duodenal obstructions remains a very useful and effective
non-surgical option for the relief of GOO symptoms in a
LMIC setting with resource constraints and limitations.
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