
Abstract. Background: Gastroenterostomy was the palliative
treatment of choice in patients with malignant unresectable
gastric outlet obstruction. Palliative endoscopic treatment of
malignant gastric outlet obstruction with endoluminal self-
expanding metallic stents is nowadays a well-established
procedure. Patients and Methods: Eighteen patients referred for
treatment with diagnosis of malignant strictures of the antro-
pyloric tract presenting at an advanced unresectable stage. The
patients were randomily assigned into two treatment groups
(endoscopic vs. surgery) according to random-number tables.
The length of procedure, morbidity and mortality rate,
restoration of oral intake and gastric emptying at 8, 15 days
and 3 months from treatment and hospital stay were assessed.
Results: Endoscopic group: The median length of procedure
was 40 minutes. No death and one minor complication
(11.1%) was reported. Mean time for oral intake was 2.1 days.
Gastric emptying was satisfactory in 88.9% after 8 days and in
100% of patients after 15 days and 3 months. The median
hospital stay was 3.1 days. Surgery group: The median length
of the operation was 93 minutes. No mortality was reported.
One patient (11.1%) developed anastomotic bleeding which
required relaparotomy. Mean time for oral intake was 6.3 days.
Gastric emptying was satisfactory in 66.7% of patients after 8
days, in 88.9% after 15 days and in 100% after 3 months. The
median hospital stay was 10 days. Conclusion: There were no
statistically significant differences between the 2 groups even
with respect to morbidity, mortality, delayed gastric emptying
and clinical outcomes at 3-month follow-up. Endoscopic
stenting was significantly more effective with respect to

operative time, restoration of oral intake and median
hospitalization. Our results would suggest that endoscopically
placed metal stents offer an effective alternative to surgical
palliation in patients with unresectable malignant strictures.

In the past, gastroenterostomy was the palliative treatment

of choice in patients with malignant unresectable gastric

outlet obstruction. Although this procedure presents

undoubted palliative efficacy, it is associated with

postoperative complications, such as delayed gastric

emptying and postoperative stay (1).

Palliative endoscopic treatment of malignant gastric outlet

obstruction with endoluminal self-expanding metallic stents is

nowadays a well-established procedure (2-8). This procedure

is a valid alternative to surgery and presents several advantages

since it is less invasive and requires shorter hospital stay. 

The aim of this study was to compare the efficacy of

endoscopic treatment (self-expanding metallic stent) with

surgical by-pass (gastroenterostomy).

Patients and Methods

Between January 2001 and December 2002, 18 patients were

referred for treatment to our department with diagnosis of

malignant strictures of the antro-pyloric tract presenting at an

advanced unresectable stage (peritoneal carcinomatosis, distant

metastases). 

All patients on admission to our hospital presented with

vomiting for 7-15 days previously (mean: 9.8 days) and weight loss

of 3-7 kilos (mean: 5.3 lost kilos) in the preceding 45 days.

Endoscopic features were malignant antro-pyloric strictures and

the etiology of the stenoses was adenocarcinoma.

CT-scan evaluation was performed: 10 patients had multiple liver

metastases and 8 patients had neoplastic ascites; furthermore, 7

patients had advanced local disease. Thirteen patients (7 from the

endoscopic group, 6 from the surgery one) had naso-gastric tube.  

The patients were randomily assigned into two treatment groups

(endoscopic vs. surgery) according to random-number tables.

Informed consent was obtained from all participating subjects.
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Endoscopy. According to ASA classification, 4 patients were ASA

1 (healthy patients), 4 patients were ASA 2 (patients suffering from

moderate systemic disease) and 1 patient was ASA 3 (patients

suffering from severe systemic disease). In 9 patients of the

endoscopic group a covered self-expanding metallic stent

(Ultraflexì Covered Stent System. Microvasive, Boston Scientific

Corporation), measuring 10 cm in length, was passed through the

stricture, with proximal inner above the proximal tumor margin and

distal inner in the first duodenal portion. The stent was placed

under endoscopic guidance (Authors unpublished data)

Surgery. According to ASA classification, 3 patients were ASA 1, 5

patients were ASA 2 and 1 patient was ASA 3. In 9 patients treated

with surgery, the restoration of gastro-enteric continuity was

achieved with gastroenteric anastomoses fashioned at the posterior

wall of the gastric body, at a safe distance from the tumor. The

suture was hand-made in 5 patients and stapled (GIA) in 4

patients.

The following variables were assessed: length of procedure,

morbidity and mortality rate, restoration of oral intake and gastric

emptying at 8 and 15 days from treatment and hospital stay. Gastric

emptying was assessed by clinical parameters (post-prandial

tension, vomiting) and radiological findings (upper G.I. tract X-

ray). All patients were followed 3 months after procedure.

Statistical analysis. All data were entered into a computer

spreadsheet and statistically analysed by the SPSS software (SPSS

ver.11 for basic and advanced statistic). The Student’s t-test and

Fischer’s exact test were used when appropriate. All values are

expressed as mean±standard deviation of the mean. A p value <

0.05 was set as significant.

Results

The results are summarized in Table I.

Endoscopic group. Endoprostheses placement was successful

in 100% of patients. The median length of procedure was

40 minutes. Naso-gastric tubes were removed before the

procedure and not replaced. No death was reported.

In one patient (11.1%) the early postoperative course was

complicated by epigastric pain, which resolved within 24

hours thanks to drug administration. One patient had

cranial stent dislocation one day after the implantation; a

second prosthesis was therefore inserted coaxially to the

first and has since been well tolerated. Eight patients were

able to tolerate a liquid diet the same day of the procedure,

a soft diet after 2 days and solid food after 3 days. In 1

patient (11.1%) complications related to delayed gastric

emptying, confirmed by radiological examination, were

observed 8 days after the procedure in the fÔrm of post-

prandial tension and occasional vomiting. Food intake was

restored 11 days after stent placement. The mean time for

oral intake was 2.1 days. On postoperative day 15 no patient

complained of symptoms related to delayed gastric

emptying. Thus, gastric emptying was satisfactory in 88.9%

after 8 days and in 100% of patients after 15 days. The

median hospital stay was 3.1 days. There were no

complications related to delayed gastric emptying 3 months

after the procedure. Thirty days after the treatment, one

patient presented stent obstruction by food, which was

disclosed without hospitalization.

Surgery group. The median length of the operation was 93

minutes. Naso-gastric tube was placed in all patients; it was

removed when peristalsis resumed. No mortality was reported.

In 1 patient (11.1%) wound infection was observed. One

patient (11.1%) undergoing stapled suture developed

anastomotic bleeding which required relaparotomy. Six

patients (66.7%) were able to resume liquid diet on

postoperative day 5, soft diet on postoperative day 6 and

solid food on postoperative day 7. In 3 patients symptoms

related to delayed gastric emptying (post-prandial tension,

vomiting) were observed 8 days after surgery, and 1 of these

patients complained of the persistence of such symptoms up

to postoperative day 15. The mean time for restoration of

oral intake was 6.3 days. Thus, gastric emptying was

satisfactory in 66.7% of patients after 8 days and in 88.9%

of patients after 15 days. The median hospital stay was 10

days.

At 3-month follow-up, gastroenteric anastomosis was

clinically well-functioning in all patients.
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Table I. Endoscopic stenting vs. gastroenterostomy. Results.

Endoscopy Surgery

No. of pts 9 9

Sex 6 male, 7 male, 

3 female 2 female

Mean age 72 70

ASA 1 4 3

2 4 5

3 1 1

Mean operative 40 p<0.0001 93

time (min)

Mortality 0 0

Minor complications 11.1%* 11.1%***

Major complications 11.1%** 11.1%****

Mean time for oral 2.1 p<0.0001 6.3

intake (days)

Efficient gastric 89.9% p=NS 66.7%

emptying after 8 days

Efficient gastric 100% p=NS 89.9%

emptying after 15 days

Median hospital stay (days) 3.1 p<0.0001 10

Efficient gastric 100% 100%

emptying after 3 months

*Pain; **Dislocation; ***Wound infection; ****Hemorrhage



Statistical analysis. There were no statistically significant

differences between endoscopic and surgery groups with

respect to ASA class, sex or age. There were no statistically

significant differences between the 2 groups even with

respect to morbidity, mortality, delayed gastric emptying

and clinical outcomes at 3-month follow-up. Endoscopic

stenting was significantly more effective with respect to

operative time, restoration of oral intake and median

hospitalization.

Discussion

Similarly to the experience of some authors (6), our results

would suggest that endoscopically placed metal stents offer

an effective alternative to surgical palliation in patients

suffering from unresectable malignant gastric outlet

obstruction.

Endoscopic palliation as a minimally invasive and well-

tolerated procedure which avoids patient discomfort related

to general anesthesia, naso-gastric tube and laparotomy,

parenteral feeding and bed stay. Furthermore, the use of

self-expanding metal stents has been associated with

statistically significant advantages in terms of restoration of

oral intake, operative time and hospital stay.

In our experience, we observed one major complication

after endoscopic stenting (dislocation) and a more serious

one after surgery (hemorrhage) requiring relaparotomy.

Endoscopic treatment allows a more efficient gastric

emptying than surgery in the days following the procedure,

although this difference disappears after the postoperative

day 15. At 3-month follow-up, both procedures present the

same results, although in some cases treated endoscopically

it may be necessary to repeat the procedure in order to

remove food debris obstructing the stent lumen. Although

there is no significant difference, this result must be

considered, since the restoration of gastrojejunal transit

after gastroenterostomy may be delayed.

In conclusion, stent placement is easy with acceptable

morbidity and good results; it is a well-tolerated procedure

offering satisfactory outcomes and higher cost-effectiveness

than surgery. Future prospective randomized studies are

needed to evaluate our issues focusing on the higher cost-

effectiveness of endoscopic palliation than surgery in terms

of postoperative complications and gastric emptying.
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