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Abstract

AIM

To evaluate the efficacy of self-expanding metal stents
(SEMS) for the palliation of malignant gastric outlet
obstruction in patients with and without peritoneal
carcinomatosis (PC).

METHODS

We performed a retrospective analysis of 62 patients
who underwent SEMS placement for treatment of
malignant gastroduodenal obstruction at our hos-
pital over a six-year period. Stents were deployed
through the scope under combined fluoroscopic and
endoscopic guidance. Technical success was defined
as successful stent placement and expansion. Clinical
success was defined as an improvement in the
obstructive symptoms and discharge from hospital
without additional parenteral nutrition. According to
carcinomatosis status, patients were assigned into
groups with or without evidence of peritoneal disease.
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RESULTS

In most cases, obstruction was caused by pancreatic
(47%) or gastric cancer (23%). Technical success
was achieved in 96.8% (60/62), clinical success in
79% (49/62) of all patients. Signs of carcinomatosis
were identified in 27 patients (43.5%). The diagnosis
was confirmed by pathology or previous operation
in 7 patients (11.2%) and suspected by CT, MRI
or ultrasound in 20 patients (32.2%). Presence of
carcinomatosis was associated with a significantly
lower clinical success rate compared to patients with
no evidence of peritoneal disease (66.7% vs 88.6%,
P = 0.036). There was no significant difference in
overall survival between patients with or without PC
(median 48 d vs 70 d, P = 0.21), but patients showed
significantly longer survival after clinical success of
SEMS placement compared to those experiencing
clinical failure (median 14.5 d vs 75 d, 2 = 0.0003).

CONCLUSION
Given the limited therapeutic options and a clinical
success rate of at least 66.7%, we believe that SEMS
are a reasonable treatment option in patients with
malignant gastric outlet obstruction with peritoneal
carcinomatosis.

Key words: Gastric outlet obstruction; Self-expanding
metal stents; Peritoneal carcinomatosis; Palliation;
Endoscopy
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Core tip: This is a retrospective study to evaluate the
efficacy of self-expanding metal stents (SEMS) for the
palliation of gastric outlet obstruction in patients with
peritoneal carcinomatosis (PC). Between January 2008
and April 2014 we treated 62 patients with duodenal
stents for palliation of malignant gastroduodenal
obstruction. In most cases, obstruction was caused by
pancreatic (47%) or gastric cancer (23%). Technical
success was achieved in 96.8% and clinical success
in 79% of all patients. Carcinomatosis was associated
with a significantly lower clinical success rate (66.7%
vs 88.6%, P = 0.036). Given the limited therapeutic
options and a clinical success rate of at least 66.7% we
believe that SEMS are a reasonable treatment option in
patients with PC.
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INTRODUCTION

Gastric outlet obstruction (GOO) is a frequent
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complication of advanced gastric and pancreaticobiliary
cancer™?. Typically presenting with abdominal pain,
serious nausea and vomiting, patients are often
in a poor clinical condition®™*. In the past, surgical
gastrojejunostomy has been the standard therapy
in these patients™. Although associated with good
functional outcome and relief of symptoms, this
treatment modality carries significant morbidity™*.

Over the last decade endoscopic placement of
self-expanding metal stents (SEMS) has increasingly
been used to treat malignant GOO™*!. Compared to
gastrojejunostomy, SEMS placement leads to a more
rapid relief of obstructive symptoms and is associated
with a shorter hospital stay and lower costst®”1%1,

Peritoneal carcinomatosis (PC) has been generally
considered a relative contraindication to SEMS
placement, given the risk of multifocal obstruction
and reduced gastrointestinal motility™**®’. Mendelsohn
et al'™ were the first to evaluate the impact of PC
on the technical and clinical success of SEMS in the
palliation of malignant GOO. They found clinical
outcomes comparable to patients without peritoneal
disease!®. On the contrary, two Korean studies from
the same group showed that carcinomatosis with
ascites was a predictor of poor clinical success of
SEMS placement in patients with gastric cancer and
GOO™*8, Similar results were found for the impact of
ascites on solid food intake after SEMS placement!'®!,
In another Korean study, only the ECOG scale, but not
the presence of carcinomatosis was an independent
predictor of clinical success regarding SEMS place-
ment™®., Further Korean data showed both ECOG scale
and presence of PC to be related with clinical failure of
palliative SEMS placement®®”.,

At present, there have been few reports to evaluate
the effect of PC on success of SEMS for malignant
GOO and the existing data is contradictory. The aim of
this study was to investigate the efficacy of SEMS in
patients with PC and malignant GOO.

MATERIALS AND METHODS

Patients

We performed a retrospective analysis of patients
who underwent stent insertion for treatment of
malignant gastroduodenal obstruction at our institution
between January 2008 and April 2014. The clinical
records of all patients with malignant GOO who
underwent palliative stent placement (institutional
standard procedure: WallFlex Duodenal Stent, Boston
Scientific) were evaluated and the following data was
collected: demographics, type of malignancy, site
of obstruction, technical outcome, clinical outcome,
evidence of carcinomatosis or ascites, reinterventions,
complications and overall survival.

All patients had pathologically proven malignancies
and presented with symptomatic obstruction. The
diagnosis of outlet obstruction was based on endoscopic
and radiologic findings. Presence of PC and ascites was
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assessed by reviewing ultrasound, radiology, pathology
and surgical reports. According to carcinomatosis status,
patients were assigned into groups.

Written informed consent was obtained from
every patient before the procedure. The institutional
review board (Ethik-Kommission, Landesarztekammer
Rheinland-Pfalz, Germany) deemed it exempt from
review.

Definitions

Technical success was defined as successful stent
deployment and expansion. Clinical success was
defined as an improvement in obstructive symptoms
and discharge from the hospital without needing
additional parenteral nutrition.

Confirmed PC was defined as cytologically or
histologically proven involvement of the peritoneum.
The definition of suspected PC was based on typical
findings on a CT scan, MRI scan or ultrasound exami-
nation. In case of ascites detection without further signs
of PC, we assumed peritoneal involvement if no other
explaining disease could be identified (i.e., hepatic
cirrhosis, portal vein thrombosis, heart failure).

In accordance to Mendelsohn et al*¥, early stent
failure was defined as the need for reintervention
because of recurrent obstructive symptoms within 30
d; late stent failure was defined as reintervention more
than 30 d after stent deployment.

Major complications were defined as life-threatening
or serious events, such as hemorrhage, jaundice, stent
migration or perforation, usually requiring additional
treatment and hospitalization. Minor complications
were defined as not life-threatening or moderately
severe events, such as wound infection, mild fever or
pain?.

Procedure

SEMS were deployed under combined fluoroscopic and
endoscopic guidance with the patients under conscious
sedation with intravenous propofol and midazolam.
Stent placement was performed with a gastroscope
or colonoscope (GIF-1T160, GIF-2TH180, CF-H180Ai,
Olympus Europe, Hamburg, Germany) using the
through-the-scope method (TTS). All patients were
treated by uncovered nitinol stents (WallFlex Duodenal
Stents, Boston Scientific, Natick, MA, United States).
The length of the stenosis was assessed by advancing
the endoscope through the stricture site, if possible,
or measured fluoroscopically. After placing a guidewire
through the stricture, the SEMS delivery system was
advanced over the wire. Stent position was confirmed
fluoroscopically and endoscopically.

Statistical analysis

Absolute numbers and percentages as well as median
(with interquartile range) are computed to describe the
patient population. Categorical values were compared
by Fisher’s exact test or chi-square test and continuous
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variables were compared by two-tailed Wilcoxon rank
sum test. Survival curves were compared by using the
log-rank test.

P-values < 0.05 were considered significant. All
P-values are results of two-tailed tests. The tests were
performed using the SAS statistical package, version
9.3 (Cary, NC, United States) or SPSS, version 24.0
(Chicago, IL, United States). The statistical review of
the study was performed by a biomedical statistician.

RESULTS

A total of 62 consecutive patients underwent SEMS
placement for palliation of malignant GOO. Patient
characteristics are listed in Table 1. The median patient
age was 70.5 years (63-81 years); 44% of patients
were female and 56% of patients were male. The
most common cause of GOO was pancreatic cancer
(n = 29, 47%) followed by gastric (n = 14, 23%) and
biliary cancer (n = 9, 15%). Site of obstruction was
predominantly the duodenal region (n = 44, 71%).

Signs of PC were identified in 27 patients (43.5%).
Peritoneal disease was suspected in 20 patients
(32.2%) and cytologically or histologically proven in
7 patients (11.2%). Evidence of ascites was found in
23 of 27 patients (85%) with PC at the time of SEMS
placement (Table 2).

Patients in the carcinomatosis group tended to be
younger compared to those without PC (P = 0.022)
(Table 1). Gastric cancer and gastric obstruction site
was more common in patients with carcinomatosis,
whereas patients without PC experienced predominantly
duodenal strictures (Table 1).

Technical success was achieved in 96.8% of all
patients (60/62). In patients without carcinomatosis,
the technical success rate was 100 % (35/35), while
technical success rate in patients with PC was 92.6%
(25/27, P = 0.186) (Table 3). Technical failure was
due to insufficient stent expansion in one case and to
stricture-length in another. Figure 1 shows a flowchart
of clinical courses.

Clinical success was achieved in 49 of the 62 cases
(79%). Among the 35 patients without carcinomatosis,
clinical success was achieved in 31 (88.6%). In the
group of patients with PC clinical success rate was
significantly lower with only 66.7% of the patients
treated successfully (31/35 vs 18/27, P = 0.036) (Table
3). Further analysis of subgroups showed a clinical
success rate of 65.2% in patients with PC and ascites.
The difference compared to patients without PC was
statistically significant as well (31/35 vs 15/23, P =
0.047) (Table 2).

Of the 62 patients, 60 (97%) died during follow-up.
Median overall survival was 48 d (26-79 d) in the PC
group versus 70 d (19.5-213.5 d) for patients without
PC (P = 0.21) (Figure 2A). Whereas the median
survival time did not differ significantly according
to carcinomatosis status, clinical failure of SEMS
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Table 1 Baseline characteristics

Total Without PC With PC P value
n % n % n %
No. of patients 62 100% 35 56% 27 44%
Gender
Female 27/62 44% 19/35 54% 8/27 30% 0.072
Median age (yr) 70.5 (63-81) 76 (64-86) 68 (60-74) 0.022"
Etiology
Pancreatic cancer 29/62 47% 20/35 57% 9/27 33% 0.077
Gastric cancer 14/62 23% 4/35 11% 10/27 37% 0.030"
GB or BD cancer 9/62 15% 4/35 11% 5/27 19% 0.485
Ampulla of Vater cancer 3/62 5% 3/35 9% 0/27 0% 0.250
Other 7/62 11% 4/35 11% 3/27 11% 1.000
Site of obstruction
Duodenum 44/62 71% 30/35 86% 14/27 52% 0.005"
Pylorus 7/62 11% 3/35 9% 4/27 15% 0.689
Rest of stomach 4/62 6% 0/35 0% 4/27 15% 0.031"
Anastomosis 5/62 8% 1/35 3% 4/27 15% 0.158
Other 2/62 3% 1/35 3% 1/27 4% 1.000

'Statistically significant. Displayed are percentages and numbers or median and quartiles; P-values: Fisher's exact test or Mann-Whitney-Wilcoxon test. GB:

Gall bladder; BD: Bile duct.

Table 2 Peritoneal carcinomatosis diagnosis and evidence of

ascites

required more than one reintervention. 63% of all
patients were palliated successfully without need for
further endoscopic intervention (Figure 1).

n % P value Major complications occurred in three patients
No. of patients 27/62 43.5% (4.8%) and were not more frequent in the PC group
Suspected 20/62 32.2% (P = 1.0) (Table 3). Complications encountered were
Ultrasound 11/62 17.7% gastrointestinal bleeding in two patients and severe
P;T:I:a“ gjgi ﬁz; pain rel.ated to hematoma of the stomach wall in
Cytology 1/62 1.6% one patient. Both cases of hemorrhage were due to
Histology 6/62 9.7% diffuse bleeding from the tumor. There was no case of
Ascites 23/62 37.1% perforation.
Clinical success 15/23 65.2% 0.0471

'Statistically significant compared to patients without PC. Displayed are
percentages and numbers; P-values: Fisher's exact test. CT: Computed
tomography; PC: Peritoneal carcinomatosis.

placement was associated with shorter survival (Figure
2B). Effectively palliated patients showed a median
survival of 75 d compared to only 14.5 d in the group
experiencing clinical failure (P = 0.0003).

Ten of 49 (20.4%) patients treated successfully
with respect to clinical outcome required further
endoscopic intervention (Table 3). Two of these
patients experienced early stent failure at respectively
14 and 17 d, while the other eight patients experienced
late stent failure at a median of 130.5 d. Eight of ten
patients could be palliated successfully by another
endoscopic intervention. Six patients were managed
by insertion of another SEMS, two by Argon Plasma
Coagulation and two by mechanical stent recanalization
(data not shown). There were statistically significant
more patients experiencing late reintervention after
clinical success in the group without PC (8/31 vs 0/18,
P = 0.02), whereas no difference could be found with
regard to patients experiencing early reintervention
(1/31 vs 1/18, P = 1.0) (Table 3). Three patients
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Four patients (6.4%) developed minor complications
with again no significant difference between the groups
(Table 3). Minor complications included intermittent
pain (n = 2) treated with analgesics and moderate
fever (n = 2). The symptoms were self-limiting in all
cases and improved with supportive management.

DISCUSSION

The present study compared the efficacy of SEMS
in patients with malignant GOO and PC to patients
without peritoneal disease. Carcinomatosis had
been considered a relative contraindication to SEMS
placement given the theoretical risk of multifocal
obstruction and decreased bowel movement™* %,
Mendelsohn et a/** were the first to evaluate the
impact of PC on the technical and clinical success
of SEMSs for malignant GOO. They found clinical
outcomes comparable to patients without peritoneal
disease (81% vs 84%). In our study, patients with
PC showed a significantly lower clinical success rate
compared to those without carcinomatosis (66.7%
vs 88.6%, P = 0.036). This is consistent with Korean
data, which showed PC to be associated with poor
clinical success of SEMS placement in patients with
malignant GOOM"® 8!, The most common malignancy
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Table 3 Outcome of self-expanding metal stents placement according to the presence of carcinomatosis

Total Without PC With PC P value
n % n % n %

No. of patients 62 85 27

Technical success 60/62 96.8% 35/35 100.0% 25/27 92.6% 0.186

Clinical success 49/62 79.0% 31/35 88.6% 18/27 66.7% 0.036"*

Reinterventions (RI) 15/62 24.2% 11/35 31.4% 4/27 14.8% 0.130°
Early RI (=< 30 d) 7/62 11.3% 3/35 8.6% 4/27 14.8% 0.689
Late RI (> 30 d) 8/62 12.9% 8/35 22.9% 0/27 0.0% 0.008"
Median time to early RI (d) 6 (3.5-12.5) 11 (8.5-15.5) 3.5 (3.0-6.5)

Median time to late RI (d) 130.5 (90.75-220) 130.5 (90.75-220) %]

RI after clinical success 10/49 20.4% 9/31 29.0% 1/18 5.6% 0.070
Early RI (< 30 d) 2/49 41% 1/31 3.2% 1/18 5.6% 1.000
Late RI (> 30 d) 8/49 16.3% 8/31 25.8% 0/18 0.0% 0.020"

RI after clinical failure 5/13 38.5% 2/4 50.0% 3/9 33.3% 1.000
Early RI (< 30 d) 0/13 38.5% 2/4 50.0% 3/9 33.3% 1.000
Late RI (> 30 d) 0/13 0.0% 0/4 0.0% 0/9 0.0%

Complications
Major 3/62 4.8% 2/35 5.7% 1/27 3.7% 1.000
Minor 4/62 6.5% 1/35 2.9% 3/27 11.1% 0.309

Median survival (d) 57 (19.75-145.25) 70 (19.5-213.5) 48 (26-79)

'Statistically significant; P-values: Fisher's exact test or % test; Displayed are percentages and numbers or median and quartiles.

Figure 1 Flow-chart of enrolled patients. SEMS: Self-expanding metal stents; GOO: Gastric outlet obstruction; PC: Peritoneal carcinomatosis.

in these trials was gastric cancer, whereas in western
populations the most common underlying disease
is pancreatic malignancy™®*®, Thus, discrepancy in
success of SEMS placement between Mendelsohn et
al and Korean studies was explained by differences in
tumor etiology!®!..

To our knowledge, this is the first time that an
impact of carcinomatosis on clinical success of SEMSs
for GOO was shown in a western population. We
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believe, that discrepancy to Mendelsohn et ai™* is due
to differences in patient populations. First, patients
in our study had a median age of 70.5 years (63-81
years) compared to a mean age of 64 years in the
Mendelsohn study. Second, in the present study, 85%
(23/27) of patients with evidence of PC had ascites
at the time of stent placement. Mendelsohn describes
that 82% of their patients with PC had no or small
ascites. This suggests that patients in our study might
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Figure 2 Kaplan-Meier curves of patient survival. A: The median survival was shorter in patients with PC compared to those without evidence of peritoneal
disease (48 d vs 70 d). This difference was statistically not significant (P = 0.21); B: Patients showed significantly longer survival after clinical success of SEMS
placement compared to those experiencing clinical failure (14.5 d vs 75 d; P = 0.0003). P-values: Log-rank test. SEMS: Self-expanding metal stents; PC: Peritoneal

carcinomatosis.

have had a more advanced peritoneal involvement.
Lastly, distribution to groups with or without PC might
have been different. Mendelsohn et al identified signs
of carcinomatosis in 60% of the patients. Diagnosis
based on CT scan in 78% and on previous pathology
in 22% of the cases. In the present study, signs of
PC were identified in only 43.5% of the patients and
diagnosis relied on ultrasound in 40.7%, on CT scan
in 33.3% and on pathology in 25.9% of the patients.
Ultrasound is excellent in detecting PC with ascites
but weaker when ascites is lacking®?!. As advanced
PC is usually accompanied by ascites and low-volume
disease would not have changed our decision to
perform stent placement, unsuspicious ultrasound
is not generally followed by computed tomography.
Routine conduction of CT-scan might result in
identification of more patients with early PC without
ascites. This could be the reason why Mendelsohn
et al'™ identified more patients with PC, despite
congruency in baseline characteristics regarding tumor
etiology and obstruction sites.

Patient selection might be another reason for
differences between both studies. Typically presenting
with abdominal pain, severe nausea and vomiting,
patients are often in a poor clinical condition®*,
Only limited therapeutic options are available and
alternatives such as a venting PEG tube or the
permanent placement of a nasogastric tube might
impair the quality of life™. Therefore, we believe
that an endoscopic attempt is sometimes justified
even if findings seem “borderline suitable” for SEMS
placement.

In the present study, technical success rate was
high at 96.8%, which is in accordance with recent
literature. Clinical success rate was 79% for all patients
and 88.6% for those without PC, which is consistent
with the current literature™'*'7 %% As described
above, clinical success in patients with carcinomatosis
was lower than reported by Mendelsohn et a/i'** but
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in accordance to recent Korean studies™’'®!. Major

complications were rare, at a rate of 5%, and did
not differ significantly between both patient groups,
indicating that SEMS are a safe treatment option for
patients with GOO and PC (Table 3).

There were 63% of the patients in both groups
that were effectively palliated by SEMS placement
and did not need endoscopic reintervention for GOO
until death (Figure 1). One of five successful treated
patients needed endoscopic reintervention for GOO
and 80% of these reinterventions were clinically
successful. Jeurnink et al*®’ recommended GJJ as
the primary treatment option in patients with an
expected survival of two months or longer and stent
placement for patients, who are expected to live
less than two months. As median survival was short
(57 d), reinterventions occurred late (median late
reintervention 130.5 d) and most reinterventions were
clinically successful (8/10 patients) we believe that
stent placement was the right therapeutic option for
our patients.

There were significantly more late reinterventions
(> 30 d) in the group without PC (8/31 vs 0/18, P =
0.02). In fact, none of the patients with PC experienced
late stent failure. This might be related to a (though
not significant) shorter overall survival first (median
48 d vs 70 d, P = 0.21) and second to recurrence
of obstructive symptoms out of reasons other than
stent failure. Jeon et af''”? found no difference in stent
patency after SEMS placement between patients with
and without carcinomatosis. On the other hand, Lee
et al'*® assessed obstructive symptom free survival,
defined as the period between stent placement and
recurrence of obstructive symptoms due to multifocal
obstruction, decreased bowel movement and stent
failure. They showed presence of carcinomatosis to be
an independent predictor of the obstructive symptom-
free survival after SEMS placement for malignant
GOO. Thus, suffering from decreased bowel movement
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or multifocal obstruction before occurrence of stent
occlusion, patients with PC might not have experienced
late reintervention for stent failure.

Implantation of covered stents could decrease the
need for reintervention because of stent occlusion, but
is associated with a higher risk of stent migration®*!.

While some previous studies failed to identify any
factors that predict survival of patients who underwent
SEMS placement for malignant GOO™, others found
evidence that a World Health Organization performance
score of 3 or 4 and use of pain medication stronger
than tramadol are predictive of shorter survival®®!, We
did not find a significant difference in overall survival
between patients with or without PC (median 48 d vs
70 d, P = 0.21), although our data suggested that
patients without PC survived, on average, for longer.
Further larger-scale studies are needed to confirm
these results. Clinical failure of SEMS placement was a
strong predictor for shorter survival (median 14.5 d vs
75d, P =0.0003).

The present study has several limitations. First of
all, this was a nonrandomized, retrospective, single
center study. Due to the retrospective design, we
were not able to record ECOG scale and Gastric Outlet
Obstruction Scoring System (GOOQOS) consistently.
GOOS, introduced by Adler and Baron in 2002, is
an assessment of patients’ level of oral intake. To
ensure correct evaluation of effective palliation, we
included discharge from hospital without additional
parenteral nutrition in our definition of clinical success.
As there are other reasons for parenteral nutrition than
intolerance of oral intake (e.g., tumor cachexia), we
had to accept the risk of misclassification of effectively
palliated patients. For our purposes, we were more
concerned about the specificity of clinical success, as
we wanted to ensure correct evaluation of effective
palliation.

Last, all data was collected from patients’ medical
records. We did not perform interviews, so we cannot
rule out that some patients experiencing stent failure
were treated in other hospitals. As our results for
reinterventions are consistent with literature and
overall survival was short, we do not believe that this
applies to a relevant rate of cases!>**'#>*%,

Although this study had some limitations, we
showed for the first time a significant impact of
carcinomatosis on clinical success of SEMS insertion in
a western population. In contrast to previous studies,
only one type of SEMS was included.

In conclusion, despite differences in clinical success,
we believe that SEMS are a reasonable treatment
option for patients with GOO and peritoneal disease.
There are limited therapeutic options and, although
lower than in patients without PC, we reached a
clinical success rate of at least 66.7%. Given the fact
that alternatives might impair quality of life, that
clincal success rate is acceptable and complications
are rare, we do not regard carcinomatosis to be a
contraindication to enteral stenting. Nevertheless, the
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lower clinical success rate has to be considered and
SEMS placement needs to be critically evaluated in
every case of PC and GOO.
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Gastric outlet obstruction (GOO) is a frequent complication of advanced
gastric and pancreaticobiliary cancer. Over the last decade endoscopic
placement of self-expanding metal stents (SEMS) has increasingly been used
to treat malignant GOO. Given the risk of multifocal obstruction and reduced
gastrointestinal motility, peritoneal carcinomatosis (PC) has been generally
considered a relative contraindication to SEMS placement.

Research frontiers
At present, there have been few reports to evaluate the effect of PC on success
of SEMS for malignant GOO and the existing data is contradictory.
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The present study showed a significant impact of carcinomatosis on clinical
success of SEMS insertion in a western population. This is consistent with
Korean data, which showed PC to be associated with poor clinical success of
SEMS placement in patients with malignant GOO.

Applications

Given the limited therapeutic options and an acceptable clinical success rate
of at least 66.7%, we believe that SEMS are a reasonable treatment option in
patients with with PC and GOO.

Terminology
SEMS, an endoscopically placed endoprosthesis used to bridge gastrointestinal
strictures.

Peer-review
It's an excellent job about SEMS for for the palliation of malignant gastric outlet
obstruction in PC patients.
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