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Abstract
Signet-ring cell carcinoma of the ampulla of Vater is a rare tumor. A 74-year-old woman presented with epigastric pain and 
was diagnosed with cholangitis. Her liver enzyme levels were elevated. Computed tomography showed an enhanced area 
in the periampullary region and marked common bile duct dilatation. On endoscopic retrograde cholangiopancreatography 
(ERCP), the ampulla exhibited a normal appearance without ulcer or mass. Histological biopsy confirmed the absence of 
malignancy. During follow-up, the patient again presented with acute cholangitis multiple times and underwent ERCP each 
time. The ampulla had the appearance of a reddish and erosive mucosa. Although biopsy was repeated, histological exami-
nation did not show any malignancy. After a total of 13 biopsies, the patient was diagnosed with ampullary carcinoma of 
non-exposed protruded type following the third ERC-guided biopsy. Careful follow-up and frequent endoscopic biopsies are 
important in cases of papillary carcinoma of non-exposed protruded type with normal ampullary mucosa on initial endoscopy 
because this condition is challenging to diagnose with a single biopsy.
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Introduction

Signet-ring cell carcinoma (SRCC) mostly occurs in the 
stomach [1]; however, it is also observed in various organ 
systems including the gastrointestinal tract, hepato-pan-
creato-biliary, and urogenital systems [2]. Among them, 
SRCC originating from the ampulla of Vater is extremely 
rare [3]. Furthermore, papillary carcinoma of non-exposed 
protruded type can be difficult to diagnose histologically via 
endoscopic biopsy. Here we present the report of a patient 

who was diagnosed with SRCC of the ampulla of Vater via 
repeated biopsies.

Case report

A 74-year-old woman with abdominal pain was admitted to 
the hospital. Biochemical and hematological examinations 
revealed the following results, which indicated the presence 
of mild inflammation and liver dysfunction: alanine ami-
notransferase levels, 70 U/L; gamma-glutamyl transferase 
levels, 120 U/L; and C-reactive protein levels, 0.32 mg/dL. 
Carcinoembryonic antigen (CEA) and carbohydrate antigen 
(CA) 19-9 levels were within the normal range. Computed 
tomography (CT) showed dilation of the common bile duct 
and an enhanced area in the periampullary legion (Fig. 1a). 
Additionally, magnetic resonance imaging (MRI) showed 
no obvious mass lesion at this site (Fig. 1b). Magnetic reso-
nance cholangiopancreatography (MRCP) showed no sig-
nificant main pancreatic duct dilation (Fig. 1c).

On endoscopic retrograde cholangiopancreatography 
(ERCP), the ampulla exhibited a normal appearance with-
out ulcer or mass (Fig. 2a). However, bile duct cannulation 
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was very difficult due to a long narrow distal segment, even 
though we tried three times using the pancreatic guidewire 
assisted cannulation [4]. Therefore, we performed precut 
sphincterotomy for deep selective bile duct cannulation. 
Cholangiography revealed common bile duct dilatation; 
however, no evident irregular stenosis was observed in the 

distal bile duct (Fig. 2b). Moreover, bile duct stones were 
not detected, and a small amount of biliary sludge was 
drained. Therefore we performed endoscopic sphincterot-
omy (EST), and four biopsies of the distal bile duct as well 
as cytology examination using a bile sample obtained using 
a nasal drainage tube for 3 days. However, no malignancy 

Fig. 1   Imaging examinations. a 
Computed tomography shows a 
marked dilation of the common 
bile duct and an enhanced area 
in the periampullary lesion (yel-
low arrow head). b Magnetic 
resonance imaging (diffusion-
weighted Imaging) showed 
no high-signal lesion in the 
ampulla of Vater. c Magnetic 
resonance cholangiopancrea-
tography (MRCP) showed no 
significant main pancreatic duct 
dilation

Fig. 2   Endoscopic retrograde 
cholangiopancreatography 
(ERCP). a A normal ampulla 
of Vater was observed during 
the first ERCP. b Common bile 
duct dilatation was identified 
on cholangiogram; however, no 
obvious irregular stenosis was 
observed in the distal bile duct. 
c Ampulla of Vater exhibited 
redness and erosion several 
months later. Seven biopsies 
were performed during the sec-
ond ERCP (white arrows)
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was observed. We suspected that cholangitis was caused by 
temporary biliary obstruction due to biliary sludge, papillary 
sphincter of Oddi dysfunction (SOD), or a malignant can-
cer. Therefore, the patient was cautiously monitored. Three 
months later, the patient was admitted to the hospital due 
to upper abdominal pain. She underwent ERCP as a treat-
ment for acute cholangitis, and the results were similar to 
the previous cholangiography findings. However, the endo-
scopic image of the ampulla of Vater showed a reddish and 
erosive mucosa. Although we performed seven biopsies to 
detect a malignancy (Fig. 2c), no abnormal findings were 
observed. One month later, she again presented with the 
same symptoms. The ampulla of Vater remained reddish, 
and biopsies of the erosive mucosa (Fig. 4b) revealed an 
adenocarcinoma with the characteristics of signet-ring cells 
(Fig. 3). Preoperative imaging showed no evidence of meta-
static disease, and the patient underwent a subtotal stomach-
preserving pancreaticoduodenectomy. The resected speci-
men contained an 8 × 11-mm nodule in the ampulla of Vater 
(Fig. 4a). Microscopic examination of the ampullary tumor 
revealed a poorly differentiated adenocarcinoma with signet-
ring cells that infiltrated the duodenal wall. Signet-ring cell 
carcinoma was included in the epithelial components stained 
with AE1/AE3. They were found in the ampullary bile duct 
(Ab) region, pancreatic duct (Ap) region, and common duct 
(Ac) region, and was mainly in the Ab region. There were 
also inflammatory cells in these areas (Fig. 4c–h). Invasion 
of the pancreatic parenchyma was not observed. The cancer 
stage was determined to be T2N0M0, Stage IB, according to 
the International Union Against Cancer TNM classification. 
The patient recovered well after surgery and did not receive 
adjuvant therapy. After approximately 6 months of follow-
up, no evidence of recurrence was observed.

Discussion

Tumors in the ampulla of Vater generally have a better 
prognosis and higher resection rates than other periampul-
lary tumors [5]. Most ampullary tumors are well-differen-
tiated adenocarcinomas, and poorly differentiated cancers, 
such as the SRCC of the ampulla of Vater, are uncommon. 
Gardner et al. first reported about SRCC as a variant of 
adenocarcinoma in 1990 [6]. Thus far, only 39 cases of 
this extremely rare malignancy have been reported and 
published in the medical literature [7, 8]. The pathogen-
esis, treatment, and outcome of this rare histologic subtype 
is not well known.

Although CT is performed for the diagnosis of SRCC, 
a dilated bile duct without a mass lesion in the ampulla of 
Vater is observed in some cases [9]. In ampullary tumor 
of the non-exposed protruded type, a sufficient sample 
for diagnosis is challenging to obtain because of a blind 
biopsy. Even skilled pathologists sometimes find it dif-
ficult to distinguish carcinomas from noninvasive lesions 
via forceps biopsy [10]. In the early stage, diagnosis made 
on the basis of endoscopic biopsy findings may not match 
the preoperative biopsy findings and the resected speci-
men of the ampullary tumor because the tissue might not 
have been obtained from the depth of the lesion where the 
cancer is present. Furthermore, endoscopic biopsy of the 
non-exposed protruded type has a false-negative rate of 
50% [11].

Thus, depending on the type of ampullary cancer, endo-
scopic biopsy has a limited accuracy in the diagnosis of 
ampullary malignancy. Performing biopsy after EST and 
cannulation are useful methods for improving the accu-
racy rate [12]. Ogura et al. have reported that endoscopic 
ultrasound-fine needle aspiration may be safely and accu-
rately performed for the lesions of the ampulla of Vater 
and that it should be preferred over EST as a diagnostic 
modality [13]. Lee et al. have reported about the need for 
re-evaluation using a side endoscope after the resolution 
of papillitis when endoscopic images and biopsy results 
are contrasting [14]. In addition, some reports have shown 
that the false-negative rate of the duodenoscopic appear-
ance is only 14% [10]. Georgiotis et al. reported that the 
endoscopic appearance of the papilla was not normal in 
most patients; furthermore, even in cases with an abnormal 
appearance, all patients could be diagnosed via EST [15].

Advanced SRCC of the ampulla of Vater has a poor 
prognosis and is less chemosensitive than non-SRCC [16]. 
Lymph node infiltration is the most important prognostic 
factor of the SRCC of the ampulla [17]. Only about 30% of 
reported cases had no apparent recurrence during follow-
up at 1 year [18]. SRCC distantly metastasizes to the liver 
[19], bone marrow [20], and leptomeninges [21]. There is 

Fig. 3   Histologic examination of the biopsied specimen. Adenocar-
cinoma with the characteristics of signet-ring cells (hematoxylin and 
eosin staining, × 40)
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no available adjuvant chemotherapy regimen for the SRCC 
of the ampulla [22]. In addition, the survival benefit of 
adjuvant therapy in patients without lymph node infiltra-
tion is unclear [23].

In our patient, we performed bile duct biopsies by collect-
ing samples from 13 sites during ERCP as well as 7 biliary 
cytology examinations in about 5 months for cancer diagno-
sis. As several biopsies and cytology examinations showed 
no signs of malignancy and initial endoscopy showed a 
normal ampullary mucosa, we also suspected biliary-type 
SOD. Sphincterotomy for biliary-type SOD is reportedly 
effective in improving symptoms [24]. However, our patient 
experienced repeated abdominal pain and presented with 
acute cholangitis even after EST. Thus, the patient was cau-
tiously followed up under suspicion of papillary carcinoma. 
We could not proceed to surgery because the pathological 

findings did not confirm the cancer. In addition, CT showed 
an enhanced area in the distal bile duct, therefore it was 
necessary to distinguish IgG4-SC. However, there was no 
suspicion of IgG4-related disease in other organs. We could 
not clearly exclude malignant tumors, so steroid testing was 
not performed and careful follow-up was performed.

We observed the morphological changes in the ampulla 
of Vater, and performed multiple biopsies. Finally, a diag-
nosis of SRCC was made. If it was difficult to diagnose 
periampullary lesion by multiple biopsies, diagnosis by 
EUS or IDUS had to be considered. The pathological 
findings of the surgical specimens showed that signet ring 
cell carcinoma was widely spread from the Ab region to 
the Ap and AC regions. Although distal bile duct showed 
mild wall thickening, no malignant findings. Therefore we 
diagnosed signet-ring cell carcinoma derived from the Ab 

Fig. 4   Resected specimen. a The tumor is located in the duodenal 
ampulla. The yellow arrow are sections of the ampullary bile duct 
region (Ab) and pancreatic duct region (Ap). The white arrow are 
sections of the ampullary common duct region (Ac). b Redness and 
erosion of the mucous membrane of the ampulla at the last ERCP. 
c The loupe image of yellow arrow’s section. d, e The microscopic 
image of Ab region (d hematoxylin and eosin staining, e cytokera-

tin AE1/AE3 staining, × 20). Signet-ring cell carcinoma was included 
in the epithelial components stained with AE1/AE3, and was mainly 
in Ab region. f The loupe image of white arrow’s section. g, h The 
microscopic image of Ac region (g hematoxylin and eosin staining, h 
cytokeratin AE1/AE3, × 20). Signet-ring cell carcinoma invasion and 
inflammatory cells
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region invaded the Ap and Ac region. Also it was thought 
that the tumor that invaded the Ac region during follow-
up could be collected by performing biopsy many times. 
Moreover, in the Ac region, inflammatory cells that were 
thought to be due to effects after EST and biliary drainage 
tube placement were shown. Thus, we thought that the 
mucosal changes observed in the endoscopic findings were 
tumor infiltrating and inflammation.

In this case, surgery was performed approximately 
5 months after the first visit; however, the lesion in the 
surgical specimen remained relatively small (11 mm). In 
addition, among the 39 reported cases of the SRCC of the 
ampulla, only 1 exhibited a normal appearing ampulla on 
ERCP and no mass on CT (Table.1). In a previous report, 
SRCC was detected via bone marrow biopsy; however, 
the patient did not present with jaundice and no abnormal 
findings were observed on ERCP. After 1 year, autopsy 
was performed, showing the presence of a 0.8-cm poorly 
differentiated adenocarcinoma of signet-ring cell type in 
the lamina propria of the ampulla of Vater [20]. In such a 
case, making a diagnosis via both imaging and histologi-
cal examination would have been challenging because the 
condition was at an early stage.

No lymph node metastasis or distant metastasis was 
observed in this case; thus, postoperative chemotherapy 
was not administered. At present, no recurrence has been 
observed about 6 months after the operation. However, 
SRCC has a poor prognosis; thus, patients with SRCC 
should be cautiously followed up.

In summary, we presented the case of a patient with 
SRCC of the ampulla of Vater, which is an extremely rare 
condition. No mass was observed on CT, and a normal 
appearance was noted during the initial endoscopy. In 
cases with carcinoma of the ampulla, it may be difficult 
to rule out malignancy with just a single biopsy. In addi-
tion, patients with tumors in the ampulla of Vater may 
present with clinical symptoms that are extremely similar 
to those of SOD. Therefore, when SOD-like findings are 
observed multiple times after EST, repeated biopsy must 
be performed, which is important in ruling out ampullary 
carcinoma of non-exposed protruded type.
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Informed consent  Informed consent was obtained from all patients for 
being included in the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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