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Abstract
Double pylorus (DP), or duplication of the pylorus, is an 
uncommon condition that can be either congenital or 
acquired. Acquired DP (ADP) occurs when a peptic ulcer 
erodes and creates a fistula between the duodenal 
bulb and the distal stomach. The clinical features and 
endoscopic characteristics of four patients with ADP 
were reviewed and compared with previously reported 
cases. An accessory channel connects the lesser 
curvature of the prepyloric antrum with the duodenal 
bulb, and in all cases, a peptic ulcer was located in or 
immediately adjacent to the accessory channel. In one 
of the patients, the bridge between the double-channel 
pylorus disappeared, resulting in a single large opening 
and duodenal kissing ulcer after two years and three 
months. Finally, nonsteroidal anti-inflammatory drugs, 
Helicobacter pylori  and other risk factors associated 
with ADP are assessed.
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Core tip: Double pylorus, which can be congenital or 
acquired, is a relatively rare condition consisting of 
two openings connecting the antrum to the duodenal 
bulb. This disease has a prevalence that ranges from 
0.001%-0.4% of upper gastrointestinal endoscopies, 
and only a few reports have documented long-term 
endoscopic observations for this disease. In this report, 



patients abused nonsteroidal anti-inflammatory drugs 
(NSAIDs) for the treatment of concomitant diseases 
(Table 1).

Endoscopic characteristics
Esophagogastroduodenoscopies of all four patients 
revealed normal esophagi along the full length, 
without any pathological changes, and the bulbus and 
postbulbar duodenums were normal in appearance. 
However, each of the patients had DP and gastric 
ulcer disease, and the observed channel contractions 
suggested that their conditions might be related to the 
true pyloric rings. In all four patients, the accessory 
pylorus was located along the lesser curvature of the 
prepyloric antrum, connecting the lesser curvature 
with the duodenal bulb (Figure 1). A gastric ulcer was 
found in two of the patients: in one case on the lesser 
curve of the antrum and on the anterior wall adjacent 
to the accessory pylorus in the other case (Figure 
1A and C). In contrast, the white bases of the ulcers 
were located in the accessory channel in the other 
two patients (Figure 1B and D). The duodenum could 
easily be entered via both of the pyloric channels. 
Additionally, the 58-year-old male patient exhibited 
mucosal erosion of the gastric fundus, active bleeding 
and irregular shallow ulcers (Figure 2) that were 
suggestive of acute erosive hemorrhagic gastropathy, 
which caused upper gastroenteral bleeding in addition 
to the ADP and the accompanying gastric ulcer 
itself. This condition was the result of the patient’s 
consumption of 8 bags of TouTongFen, which is also 
known as AkaFenSan (an over-the-counter analgesic 
consisting of acetaminophen, aspirin, and caffeine 
powder), to treat a long duration headache. No 
endoscopic interventions were performed in any of the 
patients. Real-time abdominal ultrasonography and 
computerized tomography findings were normal. 

Treatment and follow-up 
The two patients with gastrointestinal hemorrhages 
were immediately resuscitated with crystalloids and 
treated with intravenous pantoprazole (40 mg) twice 
daily until they left hospital. Bleeding did not recur, 
and epigastric pain was resolved. These patients 
were discharged on days 7 and 10. All patients were 
treated with H. pylori eradication therapy for 10 d. 
The 58-year-old male patient dropped out of the 
follow-up treatment regimen after discharge. The 
other three patients underwent urea breath tests after 
one month that indicated eradication of H. pylori in 
the two male patients. In addition, the 41-year-old 
male patient underwent an endoscopic examination 
at one month, which revealed that the gastric ulcer 
had healed, though the DP remained. The other two 
patients declined follow-up gastroscopies. The female 
patient’s urea breath test remained positive, but she 
declined further therapy for the bacterial infection 
due to adverse reactions to the drugs. Both of these 
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we present the clinical and endoscopic characteristics 
and four years of follow-up observations of four 
patients with acquired double pylorus complicated with 
gastric ulcer.
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INTRODUCTION
Double pylorus (DP), also called double-channel pylorus, 
is a rare condition involving a double communication 
between the gastric antrum and the duodenal bulb. 
DP is observed in 0.001% to 0.4% of upper gastro
intestinal endoscopies[1] and is twice as frequent 
in males than females[2]. In most cases, DP is a 
complication of a penetrating ulcer, a condition that 
is called acquired double pylorus (ADP), pyloric 
duodenal fistula, antral duodenal fistula and peripyloric 
gastroduodenal fistula[3]. DP occasionally occurs 
as a congenital abnormality, either isolated or in 
combination with other congenital abnormalities, such 
as heterotopic pancreatic tissue[4], pancreatic divisum 
or gastric duplication[5]. Herein, we describe four 
cases of gastric ulcer disease complicated by ADP and 
discuss risk factors for the occurrence of this disease.

CASE REPORT
Clinical features
The patients included three men and one woman 
ranging from 41 to 62 years of age. The disease 
durations ranged from 2 mo to 18 years. Two of the 
male patients presented to the emergency department 
with melena and/or coffee-ground vomitus suggestive 
of upper gastrointestinal hemorrhage; the other 
male patient was an outpatient who underwent an 
endoscopic examination due to epigastric pain for 
2 mo. The only female patient was admitted to the 
hospital because of abdominal pain and dyspepsia with 
concomitant gouty arthritis. Physical examinations of 
the four patients indicated mild abdominal tenderness; 
the female patient exhibited gouty tophi in both 
hands and feet. For the two emergency patients, full 
blood counts revealed normocytic anemia, and blood 
biochemistry revealed enterogenous azotemia (i.e., 
elevated blood urea nitrogen and normal creatinine). 
The other two (nonemergency) patients showed 
normal hemoglobin and urea nitrogen levels. All 
four patients exhibited normal platelet, prothrombin 
time, creatinine, liver enzyme, and calcium levels. 
Helicobacter pylori (H. pylori) urease breath test 
results were positive for all four patients. Three of the 
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Table 1  Clinical features of the four patients with acquired double pylorus1

Characteristic  Case number

1 2 3 4

Age (yr) 41 61 58 62
Sex Male Male Male  Female
Disease duration 2 mo 1 yr  8 yr 2 mo
Symptoms at presentation  Epigastric pain Melena Coffee-ground vomitus Abdominal pain
Previous history of gastric ulcer - - + -
Abdominal tenderness + + + +
NSAID use - Diclofenac AKaFenSan2 AKaFenSan2 

Helicobacter pylori infection + + + +
Hemoglobin (g/L) - 82 101 115
Blood urea nitrogen (mmol/L) -    14.3      26.3        6.1
Blood creatinine (μmol/L) -      80.46   98 75.11
Blood uric acid (μmol/L) -  334.2      270.75 565.5
Concomitant disease - Osteoarticular 

degenerative disease 
Headache Gout arthritis

Duration (yr) - 3 18 20
Localization of the accessory pylorus Lesser curve Lesser curve Lesser curve Lesser curve 
Localization of the gastric ulcer Lesser curve Within the accessory 

pylorus
Anterior wall Within the accessory 

pylorus

1The plus signs denote the presence of a feature, and the minus signs denote its absence; 2AKaFenSan, also called TouTongFen, is an over-the-counter 
analgesic consisting of acetaminophen, aspirin, and caffeine powder. NSAID: Nonsteroidal anti-inflammatory drug.

Figure 1  Double pylorus observed. A: A 41-year-old man undergoing endoscopy due to epigastric pain. A yellow-based irregular ulcer (arrowhead) is present in the 
antrum of the lesser curve over the accessory pylorus (dotted arrow). The solid arrow indicates the true pylorus; B: A 61-year-old man with osteoarticular degenerative 
disease who underwent endoscopy due to melena. A white-based ulcer (arrowhead) with edematous margins within the accessory pylorus (dotted arrow) on the lesser 
curve of the peri-pyloric region is present. The other opening is the normal pylorus (solid arrow); C: A 58-year-old man with headache who underwent endoscopy 
due to coffee-ground vomitus and melena. A white-based deep ulcer (arrowhead) is present in the anterior wall of the gastric antrum on the left side of the accessory 
pylorus (dotted arrow). The solid arrow indicates the true pylorus. D: A 62-year-old woman with gout who underwent endoscopy due to abdominal pain. A white-
based ulcer (arrowhead) within the accessory pylorus (dotted arrow) is visible. The other opening is the true pylorus (solid arrow). Severe erythematous gastritis of the 
antrum is also present.

A B

C D
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examination and/or a previous history of gastric ulcer 
indicated that the lesions were acquired.

ADP has no specific autonomous clinical mani
festations and is not associated with upper abdominal 
pain or dyspepsia. ADP can present with chronic upper 
abdomen pain and/or discomfort, dyspepsia, vomiting 
and gastrointestinal bleeding[9-11] due to an associated 
peptic ulcer or other diseases. For example, the 
58-year-old male patient was admitted to the hospital 
due to upper gastroenteral bleeding. Upon admission, 
acute gastroscopy confirmed that the cause of the 
bleeding was acute erosive hemorrhagic gastropathy 
(Figure 2) caused by the overuse of TouTongFen. In 
the 61-year-old man with osteoarticular degenerative 
disease, the cause of bleeding was a peptic ulcer within 
the accessory pylorus. 

On endoscopy, the gastric antrum may appear 
normal[1], inflamed, or ulcerated[11] (as in the present 
four cases). The fistula may vary in size from a few 
millimeters to several centimeters, and in the majority 
of patients, these fistulae are located in the lesser 
curvature of the gastric antrum and the superior wall 
of the duodenal bulb[2], as observed in all four patients 
described herein. However, the fistula can form an 
ulcer that penetrates from the posterior part of the 

patients were asymptomatic and were instructed to 
avoid all NSAIDs and to use proton pump inhibitors 
(PPIs) if necessary to prevent ulcer recurrence and 
other complications. These two patients remained 
relatively healthy with the exception of occasional 
epigastralgia that was improved upon the use of over-
the-counter drugs. Two years and three months after 
the initial endoscopy in March 2015, the female patient 
exhibited a recurrence of persistent epigastric pain. 
She consequently underwent a second endoscopic 
examination revealing that the bridge between the 
two channels had disappeared, resulting in a single 
large opening (Figure 3A) and a duodenal kissing ulcer 
(Figure 3B). A urea breath test indicated persistent 
H. pylori infection. This patient also admitted to the 
continued use of TouTongFen to treat gouty arthritis 
attacks. Because the ulcer remained, this patient was 
treated with triplex H. pylori eradication therapy and 
PPI maintenance therapy. The patient’s abdominal 
pain rapidly improved, and she was healthy at the last 
follow-up. 

DISCUSSION
DP can be congenital or acquired. The first case of 
congenital DP (CDP) was reported by Christien et 
al[6] in 1971, and only a few additional cases have 
been reported since that time. In CDP, a defect in 
canalization appears to occur during early embryonic 
development[4]. Diagnosis is based on normal histology 
of both channels, the coexistence of another congenital 
abnormality, a bridge between the two channels with 
a normal muscle layer, a lack of a peptic ulcer disease 
history, and a lack of radiologic or endoscopic evidence 
of an ulcer[7]. Conversely, ADP is a complication of a 
prepyloric or duodenal ulcer that perforates the gastric 
and duodenal walls to create a fistula. Although the 
first reported cases was in 1861, this condition was 
not considered a real entity until 1969[8]. In our four 
patients, the presence of a peptic ulcer on endoscopic 
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Figure 2  Gastric fundus mucosal congestion, erosion, active bleeding 
and an irregular hematin-based shallow ulcer within the thin white fur 
(arrow) in the 58-year-old man who underwent endoscopy due to coffee-
ground vomitus and melena. Prior to the occurrence of the melena, the 
patient had ingested 8 bags of TouTongFen.

Figure 3  Two years and three months after the first endoscopic exam. 
A: The bridge between the two channels had disappeared, with a single large 
pylorus (solid arrow) observed in the woman with gouty arthritis. The arrowhead 
indicates the duodenal posterior wall ulcer; the dotted arrow indicates the 
descending duodenum; B: A clean-based duodenal kissing ulcer was observed 
in the woman with gouty arthritis. The arrowhead indicates the anterior wall 
ulcer. The dotted arrow indicates the posterior wall ulcer in the duodenum, and 
the solid arrow indicates the descending duodenum.

A

B
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antrum to the third or fourth part of the duodenum[12] 
or even the jejunum[13]. Rarely, ADP can be found in 
patients with duodenal ulcers or gastric cancer[10,14]. 
According to a follow-up study by Hu et al[2], the 
accessory pylorus channel frequently persists for life 
(60%); nonetheless, in some patients, the accessory 
pylorus closes (25%) or connects with the true 
pylorus to form a single channel (5%)[2,12,15]. The latter 
occurred in the female patient in this report. There 
are few reports of clinical improvement with fistula 
formation.

Several etiologies of ADP have been proposed. 
First, systemic diseases, such as diabetes, cirrhosis 
and chronic obstructive pulmonary disease, may be 
associated with ADP[16-18]. We believe that damage 
to the gastric mucosal microcirculation can cause 
ADP[16-18]. Second, long histories of treatment with 
drugs, including NSAIDs and corticosteroids, can 
affect peptic ulcer healing. Atiq et al[19] reported a 
54-year-old African woman with ADP and a clean-
based ulcer in the accessory pylorus that resulted from 
the failure to follow medication instructions as well as 
the use of an over-the-counter analgesic consisting of 
acetaminophen, aspirin and caffeine. Peixoto et al[9] 
described a 73-year-old man with multiple concomitant 
diseases who was admitted to their emergency 
department with first-episode melena. These authors 
believed that formation of the DP in these cases 
resulted from NSAID abuse. Moreover, H. pylori 
infection was absent in both of the above-mentioned 
cases[9,19], suggesting that NSAIDs were responsible 
for the observed ADP. Yousuf et al[20] reported a case 
of DP that was diagnosed endoscopically in a male 
patient with an adrenal adenoma; these authors 
believed that formation of the DP in this case resulted 
from a recurrent peptic ulcer that was likely induced 
by the hypersecretion of endogenous corticosteroids 
by the adrenal adenoma. Third, H. pylori plays a role 
in the pathogeneses of duodenal ulcer disease and the 
majority of gastric peptic diseases. Indeed, H. pylori 
is potentially responsible for refractory cases and the 
lack of healing. Akazawa[15] reported a patient with 
none of the above-mentioned concomitant diseases or 
drug use, though this patient did have a continuous H. 
pylori infection for 14 years; recurrent gastric ulcers in 
this patient finally led to ADP. Fourth, poor compliance 
with medication regimens might be an important 
factor in ADP formation. 

Among our four patients, all had H. pylori 
infections, and three abused NSAIDs. When the 
symptoms of the latter three patients were relieved, 
they continued using NSAIDs and refused regular 
recertification and follow-up gastroscopies. In addition, 
the female patient’s NSAID abuse to treat her gouty 
arthritis and persistent H. pylori infection may have 
been related to formation of the fistula and subsequent 
duodenal kissing ulcer. 

ADP is most frequently an incidental finding during 
investigations of other conditions. The diagnosis is 

typically made based on endoscopic findings and 
is occasionally made based on radiologic findings. 
Endoscopy is generally the preferred method of 
visualization; however, ADP by endoscopy should be 
differentiated from gastric diverticulum, one of the 
rarest and controversial gastrointestinal pathologies. 
Very few cases of gastric diverticulum have been 
reported in the literature[4,21]; such cases are typically 
asymptomatic, singular, saccular in shape, 1 to 4 cm 
in size and predominantly encountered in the 5th or 
6th decade of life. Although DP has a characteristic 
appearance on upper gastrointestinal series, it may 
easily be misinterpreted as polyps, tumors, or large 
mucosal folds[22,23].

Therapy should focus on the removal of the factors 
that impair mucosal healing. Ulcerogenic medications, 
such as NSAIDs and corticosteroids, should be avoided, 
and H. pylori infection should be eradicated. For 
patients who cannot stop using NSAIDs and those 
in whom H. pylori eradication fails, PPI maintenance 
therapy is necessary. ADP in the majority of patients 
responds well to medical treatments such as PPI, H2-
receptor antagonist and antacid therapies and gastric 
mucosal protective agents. The eradication of H. pylori, 
anti-acid treatments and the cessation of NSAID 
use are beneficial in terms of symptom relief, ulcer 
recurrence prevention, and fistula closure. For patients 
with symptoms of gastric outlet obstruction, endoscopic 
division of the tissue bridge with a sphincterotome 
should be considered first because the reestablishment 
of a normal pyloric aperture will alleviate symptoms[24]. 
Indications for surgery include other complications, 
such as free perforations, obstructions that are 
refractory to endoscopic treatment, refractory bleeding, 
and failure to heal under maximum medical therapy 
with persistent symptoms not due to the fistula per 
se[25].

COMMENTS
Case characteristics
Acquired double pylorus (ADP) can present with chronic upper abdomen pain 
and/or discomfort, dyspepsia, vomiting and gastrointestinal bleeding due to an 
associated peptic ulcer or other diseases.

Clinical diagnosis
The diagnosis of ADP is typically made based on endoscopic findings and is 
occasionally made based on radiologic findings. Endoscopy is generally the 
preferred method of visualization.

Differential diagnosis
ADP should be differentiated from gastric diverticulum on endoscopy; double 
pylorus (DP) has a characteristic appearance but may easily be misinterpreted 
as polyps, tumors, or large mucosal folds on upper gastrointestinal series.

Laboratory diagnosis
Full blood counts and blood biochemistry are often normal, but in patients 
with gastrointestinal bleeding, full blood counts may show anemia, and blood 
biochemistry may indicate enterogenous azotemia (i.e., elevated blood urea 
nitrogen and normal creatinine). Helicobacter pylori (H. pylori) urease breath 
test results are often positive.
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Imaging diagnosis
The real-time abdominal ultrasonography and computerized tomography 
findings were normal. 

Pathological diagnosis
ADP arises from ulceration and fistulization between the gastric antrum and 
duodenal bulb; not all of the normal histological layers are present in this form.

Treatment
In the majority of patients, ADP responds well to medical treatments, such as 
proton pump inhibitor, H2-receptor antagonist, and antacid therapies and gastric 
mucosal protective agents.

Related reports
DP, also called double-channel pylorus, is a rare condition involving a double 
communication between the gastric antrum and the duodenal bulb. DP is 
observed in 0.001% to 0.4% of upper gastrointestinal endoscopies and occurs 
at twice the frequency in males compared with females. 

Term explanation 
TouTongFen, which is also called AKaFenSan, is an over-the-counter analgesic 
consisting of acetaminophen, aspirin, and caffeine powder.

Experiences and lessons
PPI maintenance therapy is necessary in patients who cannot stop using 
NSAIDs and in those in whom H. pylori eradication fails.

Peer-review 
This is a rare condition and an interesting report, and the manuscript is well 
written. It is a pity that follow-up endoscopy was performed on only one patient, 
and that the follow-up had to be based on clinical symptoms.
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