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Portoenteric fistula is a rare cause of massive upper gastrointestinal bleeding. Most cases can be treated with radiointervention or 
surgery, but portoenteric fistula is associated with a high mortality. We reported a case of intermittent massive upper gastrointestinal 
bleeding in a 33-year-old man with cholangiocarcinoma who underwent surgical resection followed by chemoradiation. A 
portoduodenal fistula due to chronic duodenal ulceration was identified. The bleeding was successfully controlled by endoscopic 
ultrasound-guided coil placement through the duodenal bulb using the anchoring technique. Follow-up endoscopy and computed 
tomography scan showed multiple coil placements between a part of the portal vein and the duodenal bulb without any evidence of 
portal vein thrombosis. There were no complications, and bleeding did not recur during the 8-month follow-up period.  Clin Endosc 
2020;53:750-753
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INTRODUCTION

Upper gastrointestinal bleeding due to a vascular-enteric 
fistula is uncommon but fatal. In most of the reported cases, 
the connection between the arterial and enteric wall devel-
oped after an endovascular intervention, surgery, or chronic 
inflammation.1 A portoduodenal fistula is rare and usually re-
ported in association with duodenal ulceration after surgery2-4 
as a consequence of a chronic ulcer5,6 or in association with 
a portal vein aneurysm after pancreaticoduodenectomy.7 All 
cases presented with upper gastrointestinal bleeding and were 
treated with surgery or endovascular intervention. We report-

ed a case of a portoduodenal fistula after hepatic resection that 
was treated with endoscopic ultrasound (EUS) intervention.

CASE REPORT

We report a case of a 33-year-old male who was diagnosed 
with hilar cholangiocarcinoma and underwent right hepa-
tectomy and para-aortic lymph node dissection three years 
prior to this diagnosis. The surgical staging was T4N1M1 with 
pancreatic and pulmonary involvement; he received adjuvant 
chemotherapy and concurrent chemoradiation. During the 
follow-up, he had recurrent aortocaval lymph node metasta-
sis, so additional boosted small field radiotherapy (200 cGy, 25 
cycles) was administered. He was well until 6 months after ra-
diotherapy. Then, he showed symptoms of intermittent mas-
sive upper gastrointestinal bleeding with hemorrhagic shock, 
requiring intensive care unit admission. In each episode, he 
developed hematemesis with hematochezia; his hemoglobin 
level decreased from a baseline of 13 g/dL to 8.4 g/dL with 
acute kidney injury. 

After adequate resuscitation, emergency esophagogastro-
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duodenoscopy (EGD) was performed, and a duodenal ulcer 
with visible suture material at the ulcer base was observed 
(Fig. 1). Intermittent active bleeding from the ulcer bed was 
observed, but no visible vessel was identified as the source 
of bleeding. Due to highly active bleeding that obscured the 
endoscopic view, hemostatic clips were placed adjacent to the 
bleeding point, and the patient underwent emergency angiog-
raphy. Angiography did not show any extravasation or vascu-
lar abnormalities adjacent to the hemostatic clips. The patient 
then underwent emergency computed tomography (CT), 
which showed the portal vein attached to the duodenal bulb 
without active extravasation (Fig. 2). EUS was performed, 
and the connection between the portal vein to the base of the 
ulcer was observed. After discussion with the radiointerven-
tionist and hepato-pancreatico-biliary surgeons, endoscopic 
intervention was considered. EUS-guided coil placement, 
using 9-mm and 5-mm helical coils (Tornado®; Cook Medi-
cal, Bloomington, IN, USA), was performed in three separate 
episodes, providing anchoring between the underlying vessel 
and duodenal mucosa (Fig. 3). The anchoring of the coil was 
performed by slowly withdrawing the needle during coil 

insertion, leaving 1 cm of the coil inside the duodenal lumen 
(Fig. 4). The bleeding stopped, and follow-up EGD showed 
the visible coil at the ulcer base (Fig. 4). Additional glue 
spray and hemospray were added on the friable ulcer surface 
during follow-up endoscopic sessions. Follow-up CT scan of 
the upper abdomen showed multiple coils at the fistula area  
(Fig. 5). No recurrent bleeding was observed during the 
8-month follow-up period. 

Fig. 1. Endoscopic view showing active bleeding from an ulcer at the duode-
nal bulb.

Fig. 3. Endoscopic ultrasound (EUS) images showing the portal vein attached to the base of the ulcer (A). EUS-guided coil embolization was performed (B, coil 
marked with arrowhead). Fluoroscopic image shows the coil placement without migration (C). The fine aspiration needle was withdrawn during coil deployment, leav-
ing the distal part of the coil anchored against the duodenal wall (D). 

A B C D

Fig. 2. Computed tomography scan showing portal vein (arrow) attached to 
about the duodenal bulb (arrowhead).
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DISCUSSION

We reported about a 33-year-old patient who presented 
with bleeding from a portoenteric fistula three years after 
hepatectomy and chemoradiation. The duodenal ulcer caus-
ing the portoduodenal fistula was identified as the source of 
bleeding and was successfully treated with EUS-guided coil 
placement using the anchoring technique to prevent distal 
embolization into the portal vein; this technique was similar 
to the technique used in EUS-guided coil embolization of gas-
tric varices.8

Bleeding from a portoduodenal fistula is rare, with only 

a few cases ever reported. In 2003, Povoski et al.4 reported a 
similar case of a duodenal ulcer resulting in a portoduodenal 

Fig. 4. Follow-up endoscopy showing friable ulcer with a visible coil on the 
ulcer base.

Table 1. Case Reports Involving Portoduodenal Fistula

Study Underlying disease Treatment Outcome

Soares et al. (1996)6 Peptic ulcer, taking NSAIDs Surgical operation Died

Povoski et al. (2003)4 Extrahepatic bile duct tumor, under-
went resection and brachytherapy, 
history of taking NSAIDs

Surgical operation Survived 

Kinoshita et al. (2006)3 Cholangiocarcinoma, underwent 
extended right hepatectomy

Endoscopic hemostasis by hemoclips 
and transarterial embolization

Died due to uncontrolled bleed-
ing 

Burke et al. (2007)7 Pancreatic mucinous tumor, under-
went pancreaticoduodenectomy with 
pancreaticojejunal anastomotic leak

Transhepatic portal vein angioplasty 
followed by surgical repair

Died due to uncontrolled bleed-
ing

Fujiki et al. (2012)2 Cholangiocarcinoma, underwent right 
hepatectomy

Endoscopic epinephrine injection 
and vascular embolization

Died due to uncontrolled bleed-
ing

Masuda et al. (2013)5 Duodenal ulcer Surgical resection Died due to portal vein throm-
bosis and liver dysfunction

Our report (2019) Cholangiocarcinoma, underwent hepa-
tectomy and chemoradiation

Endoscopic ultrasound-guided coil 
embolization

Survived

NSAIDs, non-steroidal anti-inflammatory drugs.

Fig. 5. Follow-up computed tomography scan showing coil embolization at 
the portoenteric fistula.
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fistula after bile duct resection and radiotherapy (Table 1).2-7 
The onset of bleeding was two years after surgery, similar to 
our case. In this report, a surgical procedure that may have 
changed the anatomical connection between the portal vein 
and duodenum may have contributed to fistula formation via 
chronic duodenal ulceration. Conversely, the role of radiation 
cannot be ruled out because earlier cases of penetrating peptic 
ulcers causing portoduodenal fistulas were also published. Us-
ing proton pump inhibitors for stress-related ulcer prevention 
after surgery, the incidence of complicated peptic ulceration 
decreased.9 We hypothesized that in our case, the surgery 
might have caused the anatomical alteration that caused the 
portal vein and the duodenal wall to come closer in proximi-
ty; the repeated local irradiation might have also caused poor 
healing of the tissue. Because the bleeding originated from 
the portal system, most of the other case reports chose to treat 
with portal vein stenting performed by a radiointerventionist 
or with surgery; however, portal vein stents were not available 
in our country at the time of this event. Furthermore, surgery 
might be associated with very high morbidity or mortality 
owing to the post-radiation effect on the surrounding tissue. 

Coil embolization has been used for the treatment of intra-
cranial aneurysms for decades.10 EUS-guided coil emboliza-
tion, in particular, has been used for the treatment of vascular 
lesions, especially gastric varices.11 To minimize the risk of coil 
migration, several techniques, including anchoring the coil 
with gastrointestinal mucosa, have been applied.12 Until now, 
this is the first case that reported the use of EUS-guided coil 
insertion to treat a portoduodenenal fistula. This technique 
was less invasive, and the procedure could be performed 
without the need for endoscopic view, especially during active 
bleeding. Nevertheless, there were still concerns regarding the 
risk of coil migration or subsequent portal vein thrombosis. 
To prevent these problems, coil insertion was performed un-
der fluoroscopy, and the anchor technique was used to fix the 
coil. Portal vein thrombosis was not observed in our case.

In summary, we reported a case with a portoduodenal fis-
tula, causing massive upper gastrointestinal bleeding, who was 
treated with EUS-guided coil placement. 
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