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Abstract
AIM: To evaluate the results of duodenal stenting for 
palliation of gastroduodenal malignant obstruction by 
using a gastric outlet obstruction score (GOOS).

METHODS: A prospective, non-randomized study was 
performed at a tertiary center between August 2005 
and April 2010. Patients were eligible if they had ma-
lignant gastric outlet obstruction (GOO) and were not 
candidates for surgical treatment. Medical history and 
patient demographics were collected at baseline. Sched-
uled interviews were made on the day of the procedure 
and 15, 30, 90 and 180 d later or unscheduled as nec-
essary. 

RESULTS: Fifteen patients (6 male, 9 female; median 
age 61 years) with GOO who had undergone duodenal 
stenting were evaluated. Ten patients had metastasis 

at baseline (66.6%) and 14 were unable to accept oral 
intake (93.33%), including 7 patients who were using 
a feeding tube. Laboratory data showed biliary obstruc-
tion in eight cases (53.33%); all were submitted to 
biliary drainage. Two patients developed obstructive 
symptoms due to tumor ingrowth after 30 d and an-
other due to tumor overgrowth after 180 d. Two cases 
of stent migration occurred. A good response to treat-
ment was observed, with a mean time of approximately 
1 d (19 h) until toleration of a liquid diet and slightly 
more than 2 d for both soft solids (51 h) and a solid 
food/normal diet (55 h). The mean time to first failure 
to maintain liquid intake (GOOS ≥ 1) was 93 d. Dur-
ing follow-up, the mean time to first failure to maintain 
the previously achieved GOOS of 2-3 (solid/semi-solid 
food), considered technical failure, was 71 d. On the 
basis of oral intake a GOOS is defined: 0 for no oral in-
take; 1 for liquids only; 2 for soft solids only; 3 for low-
residue or full diet.

CONCLUSION: Enteral stenting to alleviate gastro-
duodenal malignant obstruction improves quality of life 
in patients with limited life expectancy, which can be 
evaluated by using a GOO scoring system.
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Table 1  Baseline demographic and clinical features of patients

Characteristic Data (average)

Age (yr)    61.33 
Gender Male (6)/female (9)
Weight (kg)    55.93 
Height (m)      1.61 
Weight loss (kg)/(mo) 14.53/5.40
Previous chemotherapy/
radiation therapy

Yes (5)/no (10)

Previous biliary drainage Yes (8)/no (7)
Only local cancer Yes (5)/no (10)
Malignancy
   Pancreatic adenocarcinoma 9
   Gastric adenocarcinoma 3
   Cholangiocarcinoma 1
   Metastatic disease 2
Location of the obstruction
   Stomach 3
   Bulb 7
   Second and third portion 5
   Tumor extension (cm)       4.93 
Biliary stenosis Bismuth Ⅰ (2)/bismuth Ⅱ and Ⅲ (6)
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INTRODUCTION
Gastroduodenal strictures may be caused by malignant 
diseases of  the stomach, pancreas and duodenum or by 
the mass effect of  lymphonodal metastasis. Curative re-
sections may not be possible in about 40% of  such gas-
tric lesions and in up to 80%-95% of  pancreatic lesions, 
which makes clear the need to develop alternative means 
to achieve palliation and thus a better quality of  life[1-3].

The use of  self-expandable metal stents (SEMS) for 
treatment of  gastroduodenal malignancy as a surgical al-
ternative for palliation in patients with high morbidity and 
limited life expectancy is a feasible, safe and effective me-
thod[4-7].

In this study, we aimed to analyze the usefulness of  a 
gastric outlet obstruction score to assess results of  duo-
denal stenting for palliation of  gastroduodenal malignant 
obstruction.

MATERIALS AND METHODS
A prospective, non-randomized study was performed at a 
tertiary care center between August 2005 and April 2010. 
Patients over 18 years of  age were eligible if  they had gas-
tric outlet obstruction (GOO) and were not candidates 
for surgical treatment due to high morbidity of  the pro-
cedure, refusal or poor nutritional status. The main exclu-
sion criteria were multiple lesions with enteral stenosis, 
suspected intestinal ischemia, impossibility of  passing a 
guide-wire, gastric cancer presenting as linitis plastica, and 
contraindication to gastrointestinal endoscopy. All partic-
ipants signed an informed consent approved by a review 
board.

Medical history and patient demographics were col-
lected at baseline, and scheduled interviews were made on 
the day of  the procedure and 15 d, 30 d, 90 d and 180 d  
later or unscheduled as necessary (Table 1). Patients were 
withdrawn from the study at the end of  180 d or if  death 
occurred before that time.

The stent used was an uncovered SEMS with a 27 
mm diameter (22 mm at the mid-body) and length of  60, 
90 or 120 mm preloaded in a 10 Fr delivery system (Wall-
flex, Boston Scientific Corporation, MA, United States) 
(Figure 1). All of  the procedures were conducted under 
sedation or general anesthesia, under radiologic guidance 
with iodine contrast.

RESULTS
Fifteen patients (6 male, 9 female; median age 61 years) 
were submitted to duodenal stenting. The procedure was 
carried out under sedation in six cases, and under general 
anesthesia in nine patients due to poor clinical status. 
Most patients had metastasis at baseline (66.60%) and no 
acceptance of  oral intake (93.33%), including seven pa-
tients who were using a feeding tube. Three patients had 
a gastric outlet obstruction score (GOOS) ≥ 1 (Figure 2).

Laboratory data showed biliary obstruction in 8 cases 
(53.33%), all of  whom were submitted to biliary drainage 
(50.00% endoscopic and 50.00% surgical).

One patient developed obstructive symptoms after 
1 mo of  stent placement due to tumor ingrowth, which 
was treated by placing another stent inside the original 
one, with no recurrence of  obstruction. Another patient 
developed obstructive symptoms after 6 mo due to tu-
mor overgrowth, but it was not possible either to remove 
the stent or to bridge it because of  bleeding and friability. 
This patient died 9 mo after stent placement.

There were two cases of  stent migration. In the first 
case the patient had a duodenal metastasis from colonic 
cancer and presented obstructive symptoms after 8 d of  
stent placement. Two new stents were placed inside the 
original one, but the patient died 9 d later. The second 
patient was 53 years old with gastric cancer, liver metas-
tasis and poor nutritional status who developed signs of  
obstruction within 3 mo after the procedure. Surgical 
removal of  the migrated stent was done without com-
plications and a surgical bypass was performed owing 
to better nutritional status at that time. One patient was 
submitted to removal of  a foreign body, without compli-
cations. 

Regarding tolerance to oral diet, a good response to 
the treatment was observed, with a mean time of  appro-
ximately 1 d (19 h) till toleration of  a liquid diet and 
slightly more than 2 d for soft solids (51 h) and solid 
food/normal diet (55 h). These data differ from those of  
other studies, which showed a faster acceptance of  solid 
food after the procedure, with return to solid food on the 
same day of  the procedure in up to 52% of  the cases[8]. 
During the present study, the prescriptions were made by 
the patients’ physicians, mostly surgeons who prescribed 
liquids on the first day and, if  they had good acceptance, 
prescribed solid food on the second day. The first fail-
ure to maintain liquid intake (GOOS ≥ 1) occurred at 
a mean of  3.1 mo. During follow-up, the first failure to 
maintain the previously achieved GOOS of  2-3 (solid/
semi-solid food), considered technical failure, occurred at 
a mean of  2.35 mo (Figure 3).
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DISCUSSION
Patients with gastroduodenal malignancies usually have 
limited prognosis with low life expectancy and also a 
poor quality of  life due to inability to swallow at least 

semi-solid food. Consequently, there is a high incidence 
of  poor nutritional status and dehydration, which reduce 
the resources that can be used to palliate this scenario[9,10]. 
Surgical treatment has better results on long-term follow-
up but it cannot be offered, initially, to patients with poor 

A B C

Figure 1  Use of self-expandable metal stents in gastroduodenal malignant disease. A and B: Endoscopic view of deployed self-expandable metal stents (SEMS); 
C: Radiologic view of duodenal SEMS. 
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Figure 2  Bar graph showing median gastric outlet obstruction scores before the procedure and after 30 d, 60 d, 90 d and 180 d of stenting of the surviving 
patients.
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Figure 3  Bar graphs showing the gastric outlet obstruction scores. A: Before stent placement; B: 15 d after stent placement. 
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clinical status because of  increased morbidity and mor-
tality. Based on the fact that less than 40% of  patients 
who require palliative care are fit to undergo a surgi-
cal procedure, the need to achieve this objective with a 
less invasive, safer and effective method has been made 
clear[1,8,11]. The application of  stents to the gastrointestinal 
tract has addressed this need, with attendant advantages 
of  the surgical procedure although with a lesser long-
term patency than desirable, mostly because of  growth 
of  tumoral tissue through the mesh (tumor ingrowth) or 
over the stent (tumor overgrowth) leading to recurrence 
of  obstructive symptoms[7,12,13].

In studies of  malignancies it is important to assess 
each patient’s quality of  life and performance status, and 
several scales are used for this purpose such as the World 
Health Organization performance status (WHO status), 
the standard Short Form-36 questionnaire and the Euro-
pean Organization for Research and Treatment of  Can-
cer scale. In GOO malignancies, however, the ability to 
ingest food seems to be the most important factor ana-
lyzed in terms of  quality of  life status, with the GOOS 
system being used most frequently for assessment[14]. A 
retrospective multicenter study enrolling 62 patients and 
using GOOS to evaluate the clinical success of  enteral 
stenting, stated that all patients had resumed oral intake, 
although in 14.5% (n = 9) there was no improvement in 
the score. Some patients had a maximum score prior to 
stenting, and in all of  them relief  of  symptoms was ob-
served[15].

In a recent prospective study of  101 patients with incur-
able malignancies of  the gastric outlet, three indepen-
dent predictors of  survival were identified: the ability 
to maintain self-care (WHO status), pain score, and the 
use of  morphinomimetics. A 30-d survival rate of  below 
10% was found for patients who had all three prognos-
tic indicators (WHO status of  3-4, pain score over 83 at 
baseline, the use of  morphinomimetics stronger than tra-
madol), suggesting that a less invasive treatment should 
be considered for this group[1,15].

Analysis of  each individual’s clinical status, associated 
diseases, and independent predictors of  survival may pro-
vide objective data in helping to decide between surgical 
or endoscopic palliation. Patients with better prognosis 
and greater life expectancy should obtain more benefit 
from surgical treatment due to higher long-term patency 
rates, and patients with shorter life expectancy might ben-
efit more from endoscopic treatment, enjoying a better 
quality of  life, a quick return to oral diet, and less mor-
bidity[16-18].

The cost of  gastrojejunostomy (GJJ) vs stent place-
ment in GOO was compared in a recent randomized trial 
that considered both direct and indirect costs of  the 2 
treatments. The study concluded that, although GJJ had 
a higher total cost, largely due to longer hospital stays, 
the difference was small and of  lesser importance when 
deciding on the kind of  treatment[17].

The choice of  stent is also very important for achiev-
ing lower complication rates and higher patency leading 

to better quality of  life. Plastic stents are associated with 
higher migration (self-expandable plastic stents) and 
perforation (non-expandable plastic stents) than SEMS, 
which are used more often[19-21]. Metallic stents may be 
covered by a membrane made of  various plastic materi-
als (covered SEMS) which provide greater resistance to 
tumor ingrowth but they may lose functionality because 
of  higher migration rates in the colon. Uncovered SEMS 
have lower migration rates because they are anchored by 
the tumor, but are associated with higher recurrence of  
symptoms due to tumor ingrowth; nevertheless, they are 
used more often than covered metallic stents in colon 
and gastroduodenal malignant obstruction because over-
all they bring better results[18,21-25].

A recent randomized prospective study comparing 
the use of  covered SEMS vs uncovered SEMS and enroll-
ing 40 patients with gastric cancer in each group, dem-
onstrated a higher stent migration rate within 8 weeks 
of  stent placement in the covered SEMS group (25.8%) 
than in the uncovered SEMS group (2.8%). At the same 
time, the restenosis rate related to tumor ingrowth was 
higher in the uncovered SEMS group (25.0%) than in the 
covered SEMS (0.0%). In that study a routine endoscopy 
was performed independent of  obstruction symptoms, 
which could explain the higher migration rates[25].

The evaluation of  obstructive biliary signs is crucial in 
patients with gastroduodenal malignant obstruction be-
cause there is an association between them in over 61% 
of  cases[22,25]. When jaundice is present it is important to 
perform imaging exams to determine its cause and help 
in its characterization, such as excluding other causes like 
liver failure due to metastasis. Obstructive jaundice may 
be successfully treated by endoscopic procedures, inter-
ventional radiology or surgery with comparable results 
but with higher morbidity and longer hospitalization 
periods in the case of  surgery. Treatment decision should 
be made based on the clinical status and tumor staging. 
Biliary endoscopic drainage can be accomplished with the 
use of  plastic or metallic stents, the latter having lower 
rates of  cholangitis and occlusion and shorter hospital-
ization stays but being more expensive. Both stents are 
equally effective in maintaining patency during the first 3 
mo. If  the patient has a short life expectancy, then plastic 
stents can be used safely and effectively at a lower cost, 
but they must be changed every 3 to 6 mo or in suspected 
cases of  cholangitis[22,25-27]. 

In conclusion, gastroduodenal malignancies are as-
sociated with gastric outlet obstruction symptoms and 
consequently with poor quality of  life due to incapacity 
to swallow solid food, intractable nausea and vomiting, 
post-prandial epigastric tenderness and pain, and usually 
presenting with poor nutritional and clinical status that 
limit the options for treatment[18-20]. It has been shown 
that the use of  SEMS for gastroduodenal malignancies is 
a feasible, safe and effective method, especially in those 
patients with limited life expectancy or in more critical 
conditions, allowing improvement not only in nutritional 
status but also in quality of  life. SEMS placement may 
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serve as a bridge to definitive surgical treatment in high-
risk patients[28,29], as was conducted in one patient in the 
present study. We observed a quick return to an oral diet 
in our cohort after the procedure, and patency was esti-
mated by the clinical efficacy to maintain an oral diet of  
solid/semi-solid food (GOOS ≥ 1), with a mean time to 
recurrence of  obstructive symptoms of  3.1 mo.

The complications regarding the recurrence of  symp-
toms observed in this study in two cases of  stent migra-
tion, one case of  tumor ingrowth and one of  tumor 
overgrowth are similar to those reported in other publica-
tions and can be treated with a high success rate in most 
cases.

The association of  GOO symptoms in gastroduode-
nal malignancies with biliary obstruction was shown in 
several published studies; therefore, we performed biliary 
stenting in eight of  our patients (53.33%) prior to duo-
denal stenting. During the follow-up, three biliary stents 
were changed but there was no need to implant a new 
stent. In cases of  biliary obstruction after duodenal stent-
ing, biliary stents can be placed through the mesh of  the 
duodenal SEMS to successfully palliate this condition.

Most published studies regarding endoscopic treat-
ment of  gastroduodenal malignancies have included only 
a limited number of  patients, thus highlighting the need 
to perform more comparative studies between this meth-
od and surgery and to assess the costs involved.
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