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Abstract
An 84-year-old woman with pneumonia, congestive heart failure and chronic renal failure presented for iron-deficiency 
anemia and appetite loss. Esophagogastroduodenoscopy revealed a 60-mm sub-pedunculated tumor arising from the antrum 
of the stomach. The tumor was friable, with bleeding, and prolapsed into the duodenal bulb, the ball valve syndrome. The 
tumor was considered the cause of the anemia and appetite loss. Attempted endoscopic reduction of the prolapsing tumor 
was unsuccessful, but the base of its stalk could be identified through the transparent hood; thus, we removed the tumor 
with endoscopic submucosal dissection. The tumor was retrieved successfully, and pathohistological examination revealed 
the tumor to be a well-differentiated adenocarcinoma. This case suggests that endoscopic submucosal dissection is useful 
as an alternative to surgery for removal of gastric tumors that have prolapsed into the duodenal bulb when polypectomy was 
difficult, but provided the tumor’s attachment site can be identified endoscopically.
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Introduction

Polyps in the gastric antrum on rare occasions prolapse into 
the duodenal bulb and cause gastric outlet obstruction, the 
ball valve syndrome. Here we report a case of sub-peduncu-
lated early gastric cancer with ball valve syndrome that was 
successfully and safely treated with endoscopic submucosal 
dissection (ESD).

Case report

An 84-year-old woman with pneumonia, chronic renal 
failure (serum creatinine, 1.26 mg/dl; glomerular filtration 
rate, 31.2 ml/min/1.73 m2), and congestive heart failure pre-
sented with iron-deficiency anemia and appetite loss. She 
was receiving oral anticoagulant therapy for atrial fibrillation 

and post-mitral valve replacement. Her hemoglobin level 
was 6.1 g/dl, and blood transfusions were required.

Abdominal computed tomography revealed a 60-mm 
tumor located in the pylorus and extending into the duode-
num (Fig. 1). Esophagogastroduodenoscopy (EGD) revealed 
a large tumor arising from the antrum of the stomach. The 
tumor was friable, bleeding and prolapsed into the duode-
num (Fig. 2). Ball valve syndrome caused by hyperplas-
tic polyp or gastric cancer was suspected. The lesion was 
considered the cause of her anemia and appetite loss. Six 
days later, EGD showed that the tumor still prolapsed into 
duodenum. The tumor was large but villous and seemed 
soft; thus, we assumed that we could retrieve the tumor if 
we could catch the tumor head with grasping forceps, but 
could not grasp it because of its position in the duodenal 
bulb. Then, we tried to pull back the tumor by grasping its 
stalk in the antrum, but the attempt was also unsuccessful 
because the base of the stalk was too close to the pylorus 
ring. Although observation of entire shape of the prolapsed 
tumor was difficult, the base of its stalk could be identified 
through the transparent hood; thus, we planned to cut off 
the tumor from its stalk using the ESD technique, then, to 
move the resected tumor head to a good position to catch it, 
and to retrieve the tumor with grasping forceps. ESD was 
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performed with Flash knife-BT (DK261JB; Fujifilm Medical 
Co. Ltd, Tokyo, Japan). Mucosal incision and submucosal 
dissection were performed from the oral side, and en bloc 
resection of the tumor was achieved without complication. 
After ESD, the entire tumor head had moved into the duo-
denal bulb. We moved the resected tumor to an appropriate 
position in the duodenal bulb, grasped it with a Pentapod 
grasping forceps (FG-46L-1, Olympus Medical Systems Co, 
Tokyo, Japan), and successfully retrieved it. Histopathologic 
examination revealed the tumor to be a well-differentiated 
adenocarcinoma, 60 × 30 mm (Fig. 3). The resection mar-
gin was tumor-negative without submucosal invasion or 
lymphovascular involvement. Her appetite loss and anemia 

improved after ESD. Her hemoglobin levels improved to 
11.9 g/dl, and no recurrence of gastric cancer was evident 
after 7 months’ follow-up.

Discussion

To our knowledge, this is the first case of early gastric cancer 
with ball valve syndrome successfully treated with ESD. 
Large polypoid lesions in the gastric antrum occasion-
ally cause gastric outlet obstruction, with symptoms such 
as abdominal pain, nausea and vomiting [1, 2], which is 
called the ball valve syndrome [3]. Hyperplastic polyps, 
polypoid adenomas or adenocarcinomas, submucosal lipo-
mas or leiomyomas, and inflammatory fibroid polyps have 
been reported to be causes of ball valve syndrome [1, 4].The 
management strategy for gastric polyps with gastric outlet 
obstruction is complete resection either endoscopically or 
surgically. Endoscopic treatment, such as snare polypectomy 
or ESD, of polypoid gastric cancer is considered when gas-
tric tumor prolapsing into the duodenal bulb can be reduced. 
On the other hand, surgical treatment will be selected if the 
attempted reduction was unsuccessful [4, 5]. In a published 
report, the median size of polyps removed endoscopically 
was 30 mm (range 15–80 mm), whereas the median size of 
those removed surgically was 60 mm (range 35–130 mm) 
[4]. In our case, we chose ESD excision over other endo-
scopic treatments or surgical resection for these reasons: the 
tumor was large (60 mm diameter) and could not be reduced 
from the duodenum by endoscopic maneuvers, which pre-
vented snare polypectomy, but its attachment site could be 
cleanly identified through the transparent hood. A reported 
advantage of ESD for gastric lesions is that it enables en bloc 
resection regardless of tumor size, shape and location, even 

Fig. 1   Abdominal computed tomography scan revealing a tumor of 
60-mm diameter located in the pylorus and extending into the duode-
nal bulb (arrow)

Fig. 2   Endoscopic photographs showing a large tumor arising from the antrum of the stomach and prolapsing into the duodenum. a A stalk of 
the tumor. b A part of tumor head in the duodenal bulb
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if the tumor cannot be entirely seen, provided the attach-
ment site can be identified endoscopically [6]. The proce-
dure also permits definitive histological evaluation of the 
polyp and extent of resection. In our case, the large size of 
the polyp suggested it had undergone malignant transforma-
tion, and histopathologic examination confirmed that it was 
a well-differentiated adenocarcinoma and had been entirely 
removed. We were concerned that the large polyp, having 
migrated into the distal duodenum, would not be retrieved 
and remain lodged causing intestinal obstruction. However, 
the tumor had stayed in the duodenal bulb probably due to 
its size, and we located it to the appropriate position to grasp 
and could retrieve the tumor by promptly catching it with the 
grasping forceps.

In conclusion, this case suggests that ESD is useful as 
an alternative to surgery for removal of gastric tumors that 
have prolapsed into the duodenal bulb when polypectomy 
was difficult, but provided the tumor’s attachment site can 
be identified endoscopically.
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Fig. 3   Macroscopic and microscopic photos of the resected specimen. The tumor is 60 × 30 mm (a) and composed of well-differentiated adeno-
carcinoma (b) H&E staining; original magnification ×200
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