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Abstract 

Here, we describe a case of minor papillary adenocarcinoma in adenoma that was treated with 

endoscopic mucosal resection (EMR). In a 67-year-old woman, sigmoid colon cancer was inci-

dentally detected on preoperative upper gastrointestinal endoscopy. Endoscopy revealed a 

slightly elevated lesion at the minor duodenal papilla. The findings of a histopathologic exam-

ination were suggestive of adenocarcinoma. Computed tomography and magnetic resonance 

images identified a minute tumor, whereas endoscopic ultrasonography revealed that the tu-

mor did not spread to the pancreas. We performed EMR of this lesion. There were no compli-

cations, and relapse has not occurred in 3 years. Cases of minor papillary adenocarcinoma 

treated with EMR are quite rare. © 2019 The Author(s) 
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Introduction 

Tumors of the minor duodenal papilla are quite rare. We experienced a case of minor pa-
pillary adenocarcinoma in adenoma that was successfully completely resected under endos-
copy; in addition, relapse has not occurred in more than 3 years. Here, we report the case and 
discuss the relevant literature. 

Case Report 

A 67-year-old Japanese woman was admitted to our hospital with a duodenal tumor that 
was incidentally detected on upper gastrointestinal endoscopy for the preoperative examina-
tion of sigmoid colon cancer. Endoscopy revealed a slightly elevated lesion at the minor pa-
pilla. Histopathologic examination of the biopsy performed by the previous doctor revealed 
class IV disease. She had no specific symptoms, and there were no abdominal findings on phys-
ical examination. The patient’s medical history was sigmoid colon cancer and hypertension. 
Her family history was unremarkable. Results of laboratory tests, including pancreatic tumor 
markers, were normal (Table 1). Ultrasonography (US) failed to detected this lesion. The main 
pancreatic duct and bile duct were not dilated. Abdominal computed tomography (CT) re-
vealed a 1.0-cm-sized enhancing mass in the minor duodenal papilla with no apparent distant 
metastasis (Fig. 1). Magnetic resonance cholangiopancreatography showed low intensity on a 
T1-weighted image and no dilation of the main pancreatic duct or bile duct (Fig. 2). Endo-
scopic US (EUS) detected a hypoechoic lesion in the submucosal layer (12 mm in diameter). 
EUS clearly showed the muscle layer; thus, we determined that the tumor did not invade the 
muscle layer (Fig. 3). Endoscopic retrograde pancreatography findings were normal (Fig. 4). 
We attempted to evaluate the degree of tumor progression using intraductal US (IDUS) 
through the minor duodenal papilla; however, it was difficult to insert and thus could not be 
evaluated. Endoscopic sphincterotomy (EST) was performed to enable histological examina-
tion of the deeper layer and IDUS insertion; however, histological results were atypical and 
IDUS insertion remained difficult. A histological examination was performed before treat-
ment, whereas biopsies from the minor papilla demonstrated the histology of adenoma with 
mild atypia. 

We determined that the tumor was not invasive; additionally, the patient and her family 
did not request surgical treatment. Therefore, we performed endoscopic mucosal resection 
(EMR) after obtaining appropriate written informed consent (Fig. 5). First, we performed 
marking using argon plasma coagulation around the tumor. Next, the lesion was completely 
elevated by a submucosal injection of saline and then removed using a snare. The excised 
specimens were collected using a net. No adverse events, such as bleeding or perforation, were 
observed.  

Papillary proliferation of atypical columnar epithelium cells was observed from within 
the pancreatic duct of the minor duodenal papilla to the duodenum’s surface. Atypical cells 
had enlarged nuclei with nucleoli. Structural heteromorphism was conspicuous. In the same 
site, MIB-1 was more frequently positive than the surrounding tissue, while p53 was weakly 
positive. On immunostaining, MUC-5AC was positive in the surface layer and MUC-6 was pos-
itive in the deep layer, suggestive of a gastric-type cancer. Histopathologic examination 
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revealed adenocarcinoma in adenoma and confirmed complete resection (Fig. 6). We followed 
up with yearly upper gastrointestinal endoscopy and CT. Three years after EMR, the patient 
remains asymptomatic without signs of recurrence. 

Discussion 

The minor duodenal papilla is usually situated in the second portion of the duodenum 
approximately and about 2–3 cm proximal to the major papilla. The minor duodenal papilla is 
smaller than the major papilla, at approximately 4 mm. It exists as an orifice of the accessory 
pancreatic duct from the dorsal pancreas but often degenerates in the growth process. The 
patency of the minor papilla has been addressed in numerous studies [1, 2] at a rate of 12–
82%. One report showed that the patency rate was not related to the size of the minor papilla, 
whereas the patency rate increased as the distance from the main papilla decreased [3].  

Tumors of the minor papilla are rare. Almost all cases of the minor papilla are reported 
as adenoma [4], carcinoid [5], or somatostatinoma [6]. Adenocarcinoma and adenocarcinoma 
in adenoma are quite rare. Surgical resection is considered the primary therapy for minor and 
major papillary adenocarcinoma [7, 8]. The indication for endoscopic resection of major pa-
pillary tumor is adenoma, which is considered a case without pancreatic duct and bile duct 
infiltration. Treatment reports of adenoma applying this have been found also in minor papil-
lary tumors; however, there are two reports of cancer [9, 10]. Both cases were asymptomatic 
and were identified on screening upper gastrointestinal endoscopy. If the patient had symp-
toms such as abdominal pain, the diagnosis could be an anatomical abnormality-like pancreas 
divisum or an advanced case with comorbid jaundice, and such symptoms do not appear in 
normal minor papillary tumor. 

The most important step in determining a treatment strategy involves distinguishing be-
tween benign and malignant tumors. It is difficult to increase biopsy quality and evaluate the 
extent of tumor invasion. 

In our case, we performed multiple endoscopic examinations. The biopsy result by the 
previous doctor was class Ⅳ; however, in our hospital, biopsies from the minor papilla 
demonstrated the histology of adenoma with mild atypia, which was difficult to determine 
biopsy. Yamaguchi et al. [11] reported that the diagnosis of carcinoma by biopsy at the major 
papilla is considered to be 75% because it is difficult to rule out the presence of carcinoma in 
the deeper layers. However, previous EST may also impair biopsy accuracy. Bourgeois et al. 
[12] reported that biopsies conducted after sphincterotomy often provide necrotic and incon-
clusive material. A prospective study reported that sampling errors inherent to the biopsy 
technique increase only keep the sensitivity of biopsy of cancer owing to sphincterotomy from 
21% to 37% [13]. Therefore, it may not be said that the diagnosis of benign or malignant tu-
mor based on biopsy of the minor papilla is ineffective because the same result was obtained 
in this case. 

In contrast, we thought that the evaluation of accurate staging of minor papillary tumors 
by EUS and IDUS is useful. Many reports stated that EUS and IDUS were useful for major pa-
pillary tumor staging and that IDUS is generally more accurate. Accurate staging by IDUS is 
reportedly 78–93%, while that of EUS is 62–63% [14, 15]. Ito et al. [14] reported that there 
was a difference in the diagnostic rate because the use of EUS was more difficult for evaluating 
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infiltration into the duodenal muscle layer. However, in the case of the minor papillary tumor 
that we experienced, we planned IDUS insertion and observation after performing EPST, but 
we could not insert the probe owing to obstruction of the accessory pancreatic duct because 
of the tumor and thus could not evaluate the progress. On the other hand, using EUS, it was 
possible to evaluate the infiltration into the muscular layer. The usefulness of IDUS in the ma-
jor papilla is considered easy to operate because it can be inserted into the bile duct. Because 
scanning from the bile duct is impossible in minor papillary tumors, it is necessary to investi-
gate the usefulness of IDUS and EUS for the minor papillary in the future.  

Endoscopic resection is considered safer and less invasive for non-invasive minor papil-
lary tumors that show no intraductal extension to the accessory pancreatic duct. Experience 
with more of these types of cases is needed to reach consensus regarding the optimal method 
for diagnosing and treating tumors of the duodenal minor papilla, and should be performed 
after obtaining sufficient informed consent for complications such as gastrointestinal perfo-
ration and acute pancreatitis. 
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Fig. 1. Computed tomography showing a 10-mm-sized hypervascular tumor in the minor duodenal papilla. 

No dilation of the biliary and pancreatic ducts is apparent. 

 

 

 

Fig. 2. T1-weighted magnetic resonance image showing lower tumor intensity and no dilation of the main 

pancreatic duct. 
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Fig. 3. Endoscopic retrograde cholangiopancreatography image of the major papilla was normal with no 

abnormalities such as dilation of the Wirsung duct or stenosis of the Santorini duct. 
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Fig. 4. Endoscopic ultrasound showing a hypoechoic mass in the submucosal layer at the minor duodenal 

papilla. No tumor invasion into the muscle layer was observed. 
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Fig. 5. a Image of side-viewing endoscopy. b After endoscopic sphincterotomy. c Submucosal injection of 

saline. d Electric snare ligation. e Ulcer after endoscopic mucosal resection. f Endoscopic findings 3 months 

after resection. 
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Fig. 6. Histopathology image (hematoxylin and eosin staining; magnification, ×100). 

 

 

 

 
Table 1. Laboratory data on admission 

     
     
Complete blood count  Glu 106 mg/dL 

WBC 4,000 /μL  Amy 46 U/L 

Hb 13.8 mg/dL  Cr 0.57 mg/dL 

Ht 40.2%  BUN 9 mg/dL 

PLT  22.0×104/μL  Na 148 mEq/L 

   K 3.6 mEq/L 

Biochemistry   Cl 108 mEq/L 

TP 8.2 g/dL  CRP 0.09 g/dL 

Alb 4.6 g/dL  HbA1c 5.3% 

GOT 48 U/L    

GPT 54 U/L  Serological examination 

LDH 213 U/L  CEA 3.2 ng/mL 

ALP 214 U/L  CA19-9 12.2 U/mL 

Γ-GTP 43 U/L    
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