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INTRODUCTION

The use of Helicobacter pylori eradication therapy as 
a first-line treatment for peptic ulcer disease has dra-
matically reduced the incidence of ulcer recurrence [1]. 
However, bleeding remains a potentially serious com-
plication in ulcer patients. Depending on the lesion site 
and overall patient condition, endoscopic hemostasis of 
duodenal ulcer (DU) bleeding is sometimes unsuccess-
ful. In the past, surgical intervention was necessary, 
but with the development of transcatheter arterial 
embolization (TAE) using angiographic procedures, 
hemostasis can be achieved noninvasively without lapa-
rotomy [2].

One disadvantage of TAE in DU bleeding is that 
treatment is not performed under direct lesion visual-
ization. Intermittent bleeding can make it difficult to 
determine the embolization site or to limit the extent 
of embolization when bleeding has stopped.

We recently performed endoscopy during TAE in 
two patients with DU bleeding in whom endoscopic 
hemostasis was difficult. The endoscopic findings were 
useful for assessing the extent of embolization, and 
determining the schedule for TAE and follow-up man-
agement of the lesions. Here, we present these cases 
and discuss the related literature.

Case 1
An 85-year-old woman with chronic renal failure of 

unknown etiology who was undergoing regular follow-
up in our hospital was transported to our emergency 
room with a chief complaint of upper and lower GI 
bleeding. Her vital signs were: blood pressure, 92/31 
mmHg; pulse, 75 regular beats per minute; body tem-
perature, 37.6 °C; and respiratory rate, 20 per minute. 
Her laboratory data revealed a white blood cell count 
of 37000/mm3, hemoglobin level of 4.2 g/dl, and 
platelet count of 17.4 × 104/mm3. The serum albumin 

level was 2.6 g/dl. The blood urea nitrogen level was 
206 mg/dl. The creatinine level was 5.3 mg/dl. The 
potassium level was 7.5 mEq/L. The levels of lactate 
dehydrogenase, liver enzymes, sodium, chloride and 
total bilirubin were normal. Based on the finding of 
hypotension and severe anemia on laboratory testing, 
urgent upper GI endoscopy was performed. A bleed-
ing ulcer vessel trunk in the anterior duodenal bulb 
was clipped, active bleeding stopped, and endoscopy 
was completed (Forrest grade IB; Fig. 1). However, the 
following day, endoscopy revealed persistent active 
bleeding (Fig. 2). Despite injection with ethanol and 
hypertonic saline/epinephrine, the bleeding was not 
controlled, so angiography was performed.

On celiac-superior mesenteric angiography, no 
contrast extravasation or aneurysms were noted (Fig. 
3). The posterior superior pancreaticoduodenal artery 
(PSPDA) was identified as the responsible lesion. A 
catheter was inserted, and gelfoam and coil emboliza-
tion was started (Fig. 4a). When the distal segment was 
embolized, a branch to the duodenal bulb (not previ-
ously visualized) began to appear, with blushing of the 
bulb wall (Fig. 4b). To interrupt blood supply to the 
bulb, coil embolization was performed to the origin of 
the PSPDA. After embolization, gastroduodenal angi-
ography revealed an absence of blood flow to the bulb 
(Fig. 4c). The catheter was then inserted into the ante-
rior superior pancreaticoduodenal artery, with possible 
anastomosis to the PSPDA, and absence of blushing of 
the bulbar wall due to collateral circulation was con-
firmed. Common hepatic angiography also confirmed 
the absence of arterial branches to the bulb from the 
proper hepatic artery and right gastric artery (Fig. 4d). 
Intravascular hemostasis was completed. Next, in the 
angiography suite, endoscopy was performed. The DU 
bleeding before TAE was confirmed to be completely 
resolved (Fig. 5). The duodenal bulb mucosal surface 
appeared slightly pale. Embolization was considered 
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Fig. 1	 Endoscopic images of the ulcer base with a vessel trunk visible in the anterior duodenal bulb (pa-
tient 1). Clipping of the vessel stopped active bleeding.

Fig. 2	 The following day, endoscopy revealed persistent active bleeding. Despite re-clipping and chemical 
hemostasis, complete hemostasis was not achieved.

Celiac artery Superior mesenteric arteryclip

Fig. 3	 On celiac-superior mesenteric angiography revealed withoutevidence of contrast extravasation 
around clips (arrow).
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Fig. 4	 Embolization procedure. (a) The posterior superior duodenal artery (PSPD) was identified as the 
responsible lesion. (b) After embolization of distal part of PSPD using microcoil, stain of lateral 
part of the bulb wall was revealed clearly (arrows). (c) Additional microcoil insertion to proximal 
part of PSPD. Angiography revealed absence of blood flow to the bulb. (d) Post embolization com-
mon hepatic angiography confirmed complete isolation of blood flow to bulb from celiac system.

Fig. 5	 DU bleeding after complete resolution of TAE.

effective, and angiography was completed.
The day after TAE, gastroscopy revealed multiple 

erosions/ulcers in the pylorus and antrum (Fig. 6). 
Duodenoscopy showed no bleeding, but there was a 
shallow ulcer proximal to the bleeding ulcer site (Fig. 
7). One week after TAE, upper GI endoscopy showed 
that the erosions in the pylorus and antrum had disap-

peared, and the DU bleeding source had healed to a 
minor erosion (Fig. 8). The patient’s hospital course 
was complicated by renal insufficiency, and following 
admission, she required transfusion of 18 units of 
packed red blood cells. She was discharged from the 
hospital 2 weeks after TAE.
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Fig. 6	 Gastroscopic images at one day after TAE, showing multiple erosions/ulcers present in 
the pylorus and antrum. 

Fig. 7	 In duodenoscopy one day after TAE, no bleeding was noted from the ulcer base in the 
anterior duodenal bulb, but proximally, there was a shallow ulcer (arrows).

Fig. 8	 Upper GI endoscopy one week after TAE. The DU that had been the source of bleeding 
healed to a minor erosion (arrows).
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Case 2
An 87-year-old man receiving non-steroidal anti-

inflammatory drugs under the supervision of his 
personal physician for a lumbar compression fracture 
had tarry stools and was transported to our emergency 
department. His vital signs were: blood pressure, 
98/62 mmHg; pulse rate, 115 regular beats per min-
ute; body temperature, 36.7 °C; and respiratory rate, 
16 per minute. His laboratory data revealed a white 
blood cell count of 16300/mm3, hemoglobin level of 7.2 
g/dl, and platelet count of 38.2 × 104/mm3. The serum 
albumin level was 2.1 g/dl. The blood urea nitrogen 
level was 10 mg/dl. The creatinine level was 0.7 mg/dl. 
The potassium level was 3.3 mEq/L. The levels of 
lactate dehydrogenase, liver enzymes, sodium, chloride 
and total bilirubin were normal. Because of persistent 
tachycardia and severe anemia on laboratory testing, 
urgent upper GI endoscopy was performed. The ulcer 
vessel was identified as the source of bleeding in the 
posterior duodenal bulb, but clipping did not achieve 

hemostasis. In addition, injection of epinephrine-
hypertonic saline and ethanol did not stop bleeding 
from the vessel stump (Forrest grade IB; Fig. 9), so 
angiography was performed.

Celiac angiography showed that the gastroduodenal 
artery was blind-ended (Fig. 10). A branch proximal 
to the blind end, but no aneurysm, was found, so 
the artery was considered occluded (Fig. 11a). During 
microcatheterization near the blind end, the catheter 
deviated to what appeared to be the duodenal lumen, 
and contrast medium from the catheter tip extravasat-
ed into the gut lumen (Fig. 11b). A 6-cm helical wound 
coil was released from the microcatheter with 3 cm in 
the gut lumen and 3 cm in the artery (Fig. 12). Then 
the gastroduodenal artery was filled with a coil. From 
the blind end of the gastroduodenal artery to the point 
where the it perforated the duodenum, the lumen was 
occluded due to endoscopic treatment, and at the start 
of angiography, no extravasation had been observed. 
Next, a coil was added in the right gastric artery to 

Fig. 9	 In patient 2, the ulcer vessel was identified as the source of bleeding in the posterior duodenal 
bulb, but clipping did not achieve hemostasis. Despite injection of hypertonic saline, ethanol, and 
epinephrine, bleeding from the vessel stump continued.

(a) (b)

Fig. 10	 Celiac angiography showing the 
blind-ended gastroduodenal artery.

Fig. 11	 (a) Visualized branch proximal to the blind end of the gastro-
duodenal artery. (b) During microcatheterization near the blind 
end, the catheter deviated into what appeared to be the duodenal 
lumen. Contrast medium from the catheter tip extravasated into 
the gut lumen.
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stop blood flow from the pyloric branches (Fig. 13).
After pancreaticoduodenal angiography (superior 

mesenteric artery branch) confirmed absence of an 
artery related to the bulb, we performed endoscopy 
in the angiography suite. The exposed coil from the 
vessel trunk bleeding source was visualized, and ac-
tive bleeding had stopped (Fig. 14). The site where 
the microcatheter had deviated into the bulb lumen 
during TAE was indeed confirmed to have originated 
from the bleeding vessel. We decided to complete the 
embolization. 

The day after TAE, endoscopy revealed the exposed 
coil from the vessel trunk of the ulcer base. There was 
no bleeding, but distal to the prior bleeding ulcer, a 
post-TAE ulcer was noted (Fig. 15). Endoscopy 6 weeks 
after TAE for hemostasis of DU bleeding showed the 
embolization coil and healing of the distal ulcer (Fig. 
16). From the time of the urgent endoscopy, the patient 
required transfusion of 8 units of packed red blood 
cells. He was discharged from the hospital 2 weeks 
after TAE.

Fig. 12	 A 6-cm helical embolization coil (arrow) was 
released from the microcatheter, with 3 cm in 
the gut lumen and 3 cm in the artery.

Fig. 13	 A coil was added in the right gastric ar-
tery to stop blood flow from the pyloric 
branches.

Fig. 14	 Visualization of the exposed coil from 
the bleeding vessel trunk shows that ac-
tive bleeding had stopped.

Fig. 15	 Exposed coil visible from the vessel 
trunk of the ulcer base. There is no 
bleeding, but distal to the prior bleeding 
ulcer, a post-TAE ulcer is noted.

Fig. 16	 Visualization of the coil following TAE 
shows that the bleeding ulcer had healed. 
The distal ulcer also healed.
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We reviewed endoscopic treatment of DU bleeding 
at our hospital between 2005 and 2008. Among a total 
of 34 patients, 32 (94.1%) had successful endoscopic 
hemostasis, 2 (5.9%) required angiography, and none 
(0%) required surgery. All patients were able to be 
discharged without requiring laparotomy.

DISCUSSION

Helicobacter pylori eradication therapy, now consid-
ered standard for treatment of peptic ulcer disease 
worldwide, has led to the decreased incidence of ulcer 
recurrence and the need for endoscopic hemostasis 
[3]. However, some patients like ours still present with 
bleeding ulcers, and endoscopic hemostasis is required.

Advances in endoscopic techniques have improved 
treatment outcomes, but patients with DU bleeding 
whose endoscopy fails to achieve endoscopic hemostasis 
and who require surgery (laparotomy) are not uncom-
mon [4-5]. At our hospital from 2005 to 2008, all pa-
tients with DU bleeding who were successfully treated 
with noninvasive hemostasis required no laparotomy 
and were discharged from the hospital. This attests to 
increased technical skills of physicians performing en-
doscopy, but as described in this report, some patients 
still require hemostasis using angiographic procedures.

One disadvantage of TAE in DU bleeding is that 
treatment is not performed under direct lesion visual-
ization. Intermittent bleeding and subtle differences of 
arterial anatomy in each patient can make it difficult 
to determine the embolization site or limit the extent 
of embolization when bleeding has stopped.

Table 1 lists some problems in endovascular treat-
ment of DU bleeding from an interventional radiology 
perspective [6-9]. In many medical centers, patients 
with DU bleeding whose endoscopic hemostasis fails 
are automatically sent to surgery, as classically de-
scribed in textbooks. The main reason for this is that 
not all hospitals have specialists who can perform en-
dovascular procedures. In addition, some primary care 
physicians are not fully aware of the most up-to-date 
treatment available from specialists (e.g., endoscopic 
physicians and radiologists), and therefore some pri-
mary physicians may be unfamiliar with the optimal 
therapy. For example, with advances in angiography, 

including microcatheterization and microcoils, emboli-
zation has become highly effective in the last few years 
[10]. Nevertheless, transcatheter embolization carries a 
risk of complications including bowel ischemia, second-
ary duodenal stenosis and gastric/ hepatic infarction 
[11-12]. Our patients developed minor bowel ischemia, 
but they recovered without any additional treatment.

In our patients, endoscopy performed during TAE 
was very useful for precise embolization and for deter-
mining when to complete the procedure. Our review of 
the literature suggests that endoscopy is not routinely 
performed in the angiography suite. This may be due 
to segmentation of medical care, excessive respect for 
colleagues, or lack of familiarity among physicians of 
advances and limitations in other specialty disciplines.

Further, angiography can be performed in the time 
it takes to prepare for emergency surgery̶ about one 
hour. If TAE fails to achieve hemostasis, the patient 
can then be taken to surgery. This results in efficient 
and effective care for patients. Moreover, if TAE 
achieves hemostasis, the GI endoscopic physician better 
understands the embolization process, and is thus able 
to provide better patient follow-up.
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