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Malignant gastroduodenal obstruction (GDO) is a common and debilitating com-
plication of advanced gastric, duodenal, and pancreatobiliary cancers. It can also 
be seen due to lymphoma and metastatic spread of other malignancies (1, 2). 

Patients classically present with abdominal pain, nausea, and vomiting with resulting mal-
nutrition and weight loss (1–3). The majority of patients have a median survival of only 3–6 
months (4, 5). 

Curative surgery is often not possible and palliative surgical procedures might have high 
complication rates with delayed postoperative gastric emptying and prolonged hospital-
ization (1, 5–8).

Fluoroscopic or endoscopic placement of covered and uncovered metallic stents has 
been commonly performed in the palliation of malignant GDO as an alternative to gastro-
jejunostomy (GJ) with high technical and clinical success and low complication rates (5). 
However, recurrent obstruction due to tumor ingrowth and stent migration is a drawback 
of uncovered and covered metallic stents.

The purpose of this study is to evaluate safety and effectiveness of fluoroscopy-guided 
gastroduodenal metallic stent placement using different approaches such as transoral, 
transgastric, and transhepatic in 53 patients with malignant obstruction. Patients who un-
derwent combined biliary and duodenal stenting were also assessed.
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I N T E R V E N T I O N A L  R A D I O LO G Y
O R I G I N A L  A R T I C L E 

PURPOSE  
We aimed to evaluate the safety and effectiveness of fluoroscopy-guided gastroduodenal metal-
lic stent placement with different approaches in malignant obstruction. 

METHODS
We retrospectively assessed 53 patients (33 men and 20 women; mean age, 58.7±15 years) who 
underwent stent placement between February 2004 and April 2014. All patients had unresect-
able tumors. The most common causes of obstruction were gastric (38%) and pancreatic can-
cers (36%). Uncovered self-expandable metallic stents (SEMS) were placed under fluoroscopic 
guidance. In addition to transoral approach in 46 patients (86.7%), transgastric and transhepatic 
approaches were used in six patients (11.3%) and one patient (1.8%), respectively. Gastric outlet 
obstruction scoring system (GOOSS) was used to evaluate oral intake before and after stenting. 
Patients were followed until death or the end of the study.

RESULTS
Technical and clinical success rates were 100% and 92%, respectively. The median stent patency 
was 76 days (range, 4–985 days). Mean preprocedural GOOSS score of 0.1 increased to post-
procedural GOOSS score of 2.42 (P < 0.001). Afferent loop decompression was achieved in one 
symptomatic patient. Neither mortality nor major complications occurred due to stenting. Stent 
migration occurred in one patient (2%) and stent obstruction occurred in two patients (4%). 
Combined biliary and duodenal stenting were performed in 21 patients (40%). Post-stenting 
GOOSS scores were predictive of survival (P = 0.003).

CONCLUSION
Fluoroscopic metallic stent placement for palliation of malignant gastroduodenal obstruction is 
safe and effective with high technical and clinical success rates and minimal complications. High 
technical success rates can be achieved using different approaches.
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Methods 
Patients

We retrospectively studied 53 patients 
(33 men, 20 women) with unresectable 
malignant GDO who underwent un-
covered self-expandable metallic stent 
(SEMS) placement in our department be-
tween February 2004 and April 2014. The 
characteristics of patient population are 
shown in the Table. All but one patient 
had unresectable malignancy due to me-
tastasis and/or peritoneal carcinomatosis 
(79%) or locally advanced disease (19%). 
One patient (2%) with gastric cancer was 
accepted as inoperable due to low cardi-
ac function. Thirty-eight patients (72%) 
received at least one chemotherapy pro-
tocol during disease period; 15 patients 
(28%) received chemotherapy after stent 
placement. Written informed consent was 
obtained from each patient prior to the 
procedure. Our study was approved by 
the local institutional review board (HEK 
09/54–60). The gastric outlet obstruction 
score system (GOOSS; 0: no oral intake; 1: 
liquids; 2: soft solids; 3: full diet), was used 
for assessing oral intake before and after 
stenting.

The patients were followed for a mean 
of 112.6±152 days from the procedure, un-
til death or October 2014, which was the 
end-point of our study. Unfortunately two 
patients were lost to follow-up after stent-
ing. Information was collected regarding 
patient demographics, diagnosis, number 
and type of stents deployed, complications, 
pre- and postprocedural oral intake, histo-
ry of biliary stent placement, and survival 
time. Data were obtained from the medical 
records and phone calls.

Stent placement
Preprocedural computed tomography 

was performed to assess the site of ob-
struction and the presence of additional 
obstructions. Prior to the procedure, de-
compression of the stomach was obtained 
by nasogastric tube insertion to prevent as-
piration and to facilitate access to stenosis. 
Uncovered SEMS 20–25 mm in diameter and 
6–12 cm in length (Wallstent and Wallflex, 
Boston Scientific; Niti-S, Taewoong Medical) 
were placed using transoral approach in 46 
patients (86.7%), transgastric approach in 
six patients (11.3%), and transhepatic ap-
proach in one patient (1.8%). One day af-
ter stenting, position and expansion of the 
stent were assessed by radiography. In case 
of no abdominal symptoms, oral intake was 
started with liquids, followed by semisolids 
and solids.

Transoral approach
Xylocaine spray was used for topical pha-

ryngeal anesthesia. A 5 F angiographic cath-
eter (Glidecath, Terumo) with a 0.035-inch 
hydrophilic guidewire (Radiofocus Guide-
wire, Terumo) was advanced fluoroscopical-
ly. Contrast material was injected to depict 
the stenotic segment. The stricture was tra-
versed with hydrophilic guidewire and cath-
eter manipulations. Hydrophilic guidewire 
was exchanged with an exchange length 

0.035-inch guidewire (Amplatz Superstiff 
260 cm or Back-up Meier 300 cm, Boston 
Scientific). In case of difficulty with crossing 
the obstruction or advancing the stent, a 
vascular sheath (Super Arrow-Flex, 10 F, 80 
cm, Arrow) was used to prevent buckling 
of guidewire or stent in stomach. Without 
predilatation, the stent delivery system was 
inserted over the guidewire and deployed 
across the stricture or obstruction. 

Transgastric approach
In six patients, obstructed segment could 

not be traversed transorally with fluoro-
scopic and/or endoscopic approach, and 
stenting was performed using percutane-
ous transgastric approach (Fig. 1). Under in-
travenous sedation, a nasogastric tube was 
passed to inflate the stomach with air. After 
local anesthetic administration and gas-
tropexy, gastric body was punctured under 
fluoroscopic guidance. With the guidewire 
and catheter manipulations, metallic stent 
was deployed across the obstructed seg-
ment. Percutaneous gastrostomy catheters 
(10 F) were left for two weeks for tract mat-
uration after procedure. 

Transhepatic approach
Afferent loop obstruction in a patient with 

recurrent gastric cancer after total gastrec-
tomy and Roux-en-Y esophagojejunostomy 

Main points

• Fluoroscopic placement of metallic stents is 
a good alternative to gastrojejunostomy in 
the palliation of malignant gastroduodenal 
obstruction with high technical and clinical 
success and low complication rates.

• We achieved a technical success rate of 
100% using transgastric and transhepatic 
approaches in addition to oral route. 

• Our clinical success rate was 92% with 
mean GOOSS score increasing from 0.1 
preprocedure to 2.42 postprocedure (P < 
0.001).

• Post-stenting GOOSS scores were predictive 
of survival (P = 0.003).

Table. Characteristics of the patient population 

Characteristic Value

Age (years), mean±SD (range) 58.7±15.07 (7–87)

Sex, M/F, n (%) 33/20 (62/38)

Site of obstruction, n (%)  

 Gastroduodenal 18 (34)

 Duodenal 27 (51)

 Gastrojejunal anastomosis 6 (11)

 Duodenojejunal 1 (2)

 Afferent loop 1 (2)

Cause of obstruction, n (%)  

 Gastric cancer 20 (38)

 Pancreatic cancer 19 (36)

 Cholangiocarcinoma 4 (7)

 Duodenal cancer 3 (6)

 Periampullary tumor 1 (2)

 Metastasis 5 (9)

 External compression (neuroblastoma) 1 (2)

SD, standard deviation; F, female; M, male.



was treated with stent placement using tran-
shepatic route (Fig. 2). Under fluoroscopic 
guidance, through the previously placed ex-
ternal biliary drainage catheter, obstruction at 
papilla was traversed and contents in the af-
ferent loop were drained with drainage cath-
eter. After drainage of the dilated loop, a me-
tallic stent was placed at the obstructed distal 
segment of the afferent loop. Then, a metal-
lic biliary stent was deployed over the same 
guidewire for distal bile duct obstruction. 

Combined metallic biliary and duodenal 
stenting

Twenty-one patients underwent both bil-
iary and duodenal stenting. Biliary stenting 
was performed percutaneously under flu-
oroscopic guidance. Metallic biliary stents 
(Biliary Wallstent, Boston Scientific) of 10 
mm diameter and 7–9 cm length were used.

Biliary and duodenal stents were placed 
simultaneously in seven patients (Fig. 3), 
whereas duodenal stents were placed af-
ter biliary stenting in 14 patients. A patient 
who developed biliary and gastric obstruc-
tion symptoms after whipple surgery was 

treated with stenting of afferent and effer-
ent loop obstructions 26 days after biliary 
stenting. Stenting of afferent loop was per-
formed using transgastric approach, where-
as efferent loop was stented transorally.

Statistical analysis
Statistical analysis was performed using 

STATA/MP (StataCorp® LP). Descriptive statis-
tics were demonstrated as mean ± standard 
deviation or median (minimum–maximum) 
for enumerable variables, and nominal vari-
ables were shown as the number of cases 
and percentage. The Wilcoxon signed-rank 
test was performed to evaluate improve-
ment in the GOOSS scores after stenting. 
Two-tailed P values of <0.05 were considered 
significant. Survival time was defined as the 
time from the date of stent insertion until 
death or the end of the study. Survival curves 
were drawn using Kaplan-Meier analysis and 
compared with the log-rank test. 

Results
Technical success was 100%. Clinical suc-

cess was defined as improvement of symp-

toms and oral intake after the procedure. 
Mean preprocedural GOOSS score of 0.1 
increased to mean postprocedural GOOSS 
score of 2.42 and median preprocedural 
GOOSS score of 0 (0–1) increased to median 
postprocedural GOOSS score of 3 (0–3) (P < 
0.001). After metallic stenting, 32 patients 
(61.5%) could resume solid, 14 patients 
(26.9%) could resume semisolid, and two 
patients (3.8%) could resume fluid foods. 
Oral intake of four patients did not improve. 
The symptoms of a patient with afferent 
loop obstruction improved. Our clinical suc-
cess rate was 92%. 

In three patients with no improvement 
of oral intake, stent patency was shown by 
fluoroscopic study. Lack of clinical improve-
ment in these patients could be explained 
by failing of peristalsis due to peritoneal 
carcinomatosis and poor general condition. 
In another patient with no improvement of 
oral intake after stenting revealed unsatis-
factory expansion of the stent due to exter-
nal compression of the pancreatic cancer. 

A patient with post-stenting increase of 
GOOSS score from 0 to 2 lost the ability of 
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Figure 1. a–f. A 59-year-old patient with metastatic duodenal cancer. Preprocedural axial abdominal computed tomography (CT) (a) shows malignant 
stricture at the distal duodenum (arrow). Fluoroscopic image (b) demonstrates failure of endoscopic and fluoroscopic transoral route to traverse the 
stricture. Fluoroscopic images (c–e) obtained during transgastric metallic stenting show traversing malignant stricture (arrow) with a catheter (c) and 
deployment of metallic stent over an exchanged wire (d). A gastrostomy catheter was left at the end of the procedure (e). Axial abdominal CT (f) performed 
35 weeks after procedure shows patent stent without GDO. 
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food ingestion four weeks after the proce-
dure. Stent patency was shown by endo-
scopic study. Inability of oral intake in this 
patient with pancreas and ovarian cancer 
was considered to be due to gastroparesis 
and peritoneal carcinomatosis. 

Balloon dilatation was performed in one 
patient due to inadequate expansion of 
the stent five days after deployment. Pa-
tient had improvement of oral intake with 
post-dilatation GOOSS score of 2.

Mortality and complications like bleeding 
or ulceration due to stenting did not occur. 
Stent migration was detected one week af-
ter stent placement in one patient and the 
symptoms of obstruction improved after 
second stent placement. The median stent 
patency was 76 days (4–985 days). Stent ob-
struction due to tumor ingrowth occurred 
in two patients, 13 and 20 weeks after stent 
placement. Restenting was not considered 
for these patients because of poor general 
condition; patients died shortly (3 and 7 
days) after detection of reobstruction.

Twenty-one patients with both gastrodu-
odenal and biliary obstruction were treated 
with combined stenting. Our technical suc-
cess in combined stenting was %100. 

Mean survival time following stent in-
sertion was 112.6 days (95% confidence 
interval [CI], 69.4–115.8) days. Post-stenting 
GOOSS scores were predictive of survival (P 
= 0.003). Mean survival was 49 days (95% 
CI, 5.6–92.3 days) for patients with GOOSS 
score of 0–1, 58.1 days (95% CI, 31.8–84.4 
days) for those with GOOSS score of 2, 150.8 
days (95% CI, 81.8–219.7 days) for those 
with GOOSS score of 3. Kaplan-Meier sur-
vival curves for the patients with different 
GOOSS scores is shown in Fig. 4.

Discussion
Our single center study confirmed the 

safety and effectiveness of fluoroscopic me-
tallic stent placement in palliation of malig-
nant gastroduodenal obstruction. Technical 
(100%) and clinical success (92%) rates are 
consistent with previously reported rates 

of endoscopic and fluoroscopic stenting. 
Technical success rates ranging from 92% 
to 100% and clinical success rates ranging 
from 76% to 94% have been previously re-
ported (4, 9–12). Stenting with different ap-
proaches including transoral, transgastric, 
and transhepatic was also proven to be safe 
with no mortality or major complications. 
Migration occurred only in one patient (2%) 
and reobstruction due to tumor ingrowth 
occurred only in two patients (4%). Our re-
intervention rate was 4% with one balloon 
dilation and one restenting. 

Malignant GDO develops in up to 20% of 
patients in advanced carcinoma of pancre-
as, stomach and the duodenum (1, 13). It se-
verely affects quality of life with intractable 
vomiting and inability to eat. A minimally 
invasive method to palliate symptoms and 
restore oral intake is crucial in these pa-
tients with limited life expectancy. Surgical 
palliation of GDO is associated with high 
mortality (up to 7%) and morbidity rates 
(10%–16%) even with the recent advanc-
es in surgical techniques (5). Metallic stent 
placement has been increasingly used as 
a minimally invasive method with lower 
mortality and morbidity rates than surgical 
GJ (3, 7, 8, 12, 14, 15). It has high technical 
success rates similar to surgical palliation 
(8). It also results in earlier oral intake and 
shorter hospital stay than surgical GJ with 
lower costs (6, 7, 14, 15). Nevertheless, the 
need for reintervention seems to be more 
common after stent placement due to re-
current obstructive symptoms because of 
tumor ingrowth and stent migration (7, 8).

Gastroduodenal stents may be placed 
either endoscopically with fluoroscopic 
assistance or by fluoroscopy alone. Simi-
lar technical and clinical results have been 
reported with both techniques (3, 4, 11, 
12, 16). Endoscopy supports wire-deliv-
ery system and prevents buckling due to 
redundant stomach or tortuous anatomy 
(11, 17). However, fluoroscopic difficulty of 
manipulating wire-delivery system can be 
overcome by advancing a sheath until the 
obstructed segment or using a transgastric 
approach (16, 17). In this study, transgas-
tric approach was used in six patients in 
whom transoral approach has failed. Duo-
denal stent was placed using transhepatic 
approach in one patient with roux-en-Y 
operation. The use of percutaneous tech-
niques including transgastric and transhe-
patic approaches as alternative to the tran-
soral approach has contributed to our high 
technical success rate.

Figure 2. a–d. A 53-year-old female with gastrectomy and Roux-en-Y anastomosis. Coronal 
reformatted abdominopelvic CT image (a) demonstrates biliary and afferent loop dilatation due 
to obstructive recurrent tumors at ampulla (arrow) and distal end of afferent loop (curved arrow). 
Fluoroscopic images (b–d) obtained during transhepatic metallic stenting show traversing obstructed 
afferent loop segment (arrow) with a catheter, placement of metallic stent (notched arrow) over an 
exchange wire and metallic biliary stenting (hollow arrow), respectively. Note previously placed 
esophagojejunal metallic stent (black arrow).
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Dysfunction of uncovered SEMS after 
successful placement mainly occurs be-
cause of tumor growth through the stent 
mesh (11, 18, 19). Covered stents reduce the 
risk of tumor ingrowth; however, they have 
higher risks of stent migration (17, 18, 20). 
Recent studies comparing uncovered and 
covered SEMS in malignant GDO showed 
that the rates of reintervention due to stent 
dysfunction were similar between two stent 
groups (18, 21, 22). In case of stent dysfunc-
tion, additional coaxial stenting has been 
shown to enable oral intake (9, 10). High 
technical and clinical success rates of addi-
tional coaxial stenting have been reported 
as 100% and 95%, respectively (9, 10). 

Large series involving fluoroscopically 
placed uncovered SEMS are limited. Bes-
soud et al. (4) inserted 108 uncovered SEMS 
in 72 patients under fluoroscopic guidance. 
They reported 97% technical and 90% clin-
ical success. Their mortality and complica-
tion rates were 1% and 17%, respectively. 
Stent migration occurred in eight patients 
(11%) and restenosis due to tumor over- 
and ingrowth occurred in seven patients 
(10%). Their mean stent patency was 113 
days (4–513 days). Our technical and clini-
cal success rates and mean duration of stent 
patency were similar; however, unlike their 
study we did not experience mortality or 
complications like bleeding, ulceration, or 
perforation. 

Miller et al. (3) compared the outcome of 
transoral and transgastric gastroduodenal 
stenting in 100 patients. They used the tran-
soral route in 66 patients with more proxi-
mal obstructions and the transgastric route 
in 44 patients with duodenal obstructions. 
Technical rates for transoral and transgas-
tric stenting were 83.3% and 90.9%, respec-
tively. Although they immediately removed 
the gastrostomy tube after transgastric 
stent placement, they did not detect any 
complications related to peritoneal con-
tamination or leakages probably due to 
complete aspiration of air and gastric fluid 
before gastrostomy tube removal. They also 
found that patients with successful stenting 
and return to soft or normal diet had signifi-
cantly better survival, which is consistent 
with our results.

Concomitant obstruction is seen partic-
ularly in patients with pancreatic cancer, 
which causes biliary obstruction in 70%–
90% and duodenal obstruction in 15%–20% 
of patients (16). Combined metallic stenting 
has been reported as a safe and effective 
method for palliation of both biliary and 
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Figure 3. a–d. A 55-year-old patient with pancreatic cancer. Coronal magnetic resonance imaging (a) 
shows an infiltrative mass causing both biliary and duodenal obstruction (arrow). Fluoroscopic images 
(b–c) obtained during simultaneous biliary and duodenal stenting demonstrate transoral placement 
of duodenal stent (arrow) and transhepatic placement of metallic biliary stent (curved arrow), 
respectively. Expanded duodenal stent is also shown (black arrow). Axial CT image (d) obtained 56 
weeks after stenting shows patent stent at duodenum.
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Figure 4. Kaplan-Meier survival cure for the patients with different gastric outlet obstruction score 
system (GOOSS) scores. Solid line (1) represents patients with GOOSS scores of 0-1, long dash line (2) 
represents patients with GOOSS score of 2, short dash line (3) represents patients with GOOSS score of 3. 
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gastroduodenal obstruction (16, 23–25). We 
previously reported our initial experience in 
nine patients with combined stenting (16). 
Combined stenting can be performed at 
the same session or at different sessions un-
der fluoroscopic or endoscopic guidance. 
However, because of difficulty in endo-
scopic access of the papilla, percutaneous 
approach might be necessary (26). Balloon 
dilation may be required to pass the endo-
scope through duodenal stricture and post-
dilation bleeding can complicate papillary 
cannulation (26). We performed combined 
gastroduodenal and biliary stenting under 
fluoroscopic guidance in 21 patients. Seven 
of these patients underwent simultaneous 
stenting. Our technical success in combined 
stenting was 100%. 

This study has some limitations. First, it 
has a nonrandomized retrospective design. 
The second limitation is the relatively small 
number of patients. On the other hand, 
gastroduodenal stenting using different 
approaches and combined biliary and du-
odenal stenting are the advantages of this 
study. 

In conclusion, our study shows the safe-
ty and effectiveness of fluoroscopy-guid-
ed gastroduodenal and combined biliary 
metallic stent placement with different 
approaches such as transoral, transgastric, 
and transhepatic in patients with symptom-
atic malignant obstruction.  
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