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A Rare Case of Synchronous Intraductal Papillary 
Mucinous Neoplasm-Associated Pancreatic 
Adenocarcinoma and Signet Ring Cell Gastric 
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	 Patient:	 Female, 76-year-old
	 Final Diagnosis:	 Synchronous intraductal papillary mucinous neoplasm associated pancreatic adenocarcinoma and 

signet ring cell gastric adenocarcinoma
	 Symptoms:	 Abdominal pain
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Gastroenterology and Hepatology

	 Objective:	 Rare coexistence of disease or pathology
	 Background:	 Synchronous malignancies are primary cancers that are diagnosed in a single individual within a 2-month peri-

od. Synchronous malignancies are uncommon, involving only 2.4-8% of all cancer cases, with a very low num-
ber of cases of simultaneous gastric and pancreatic cancer. Although cases of synchronous malignancies do ex-
ist, synchronous pancreatic adenocarcinoma and signet ring cell (SRC) gastric adenocarcinoma have not been 
documented.

	 Case Report:	 A 76-year-old woman with a previously diagnosed intraductal papillary mucinous neoplasm (IPMN) present-
ed with left-sided abdominal pain. Initial workup, including computed tomography imaging and endoscopic 
ultrasound with biopsy, led to the diagnosis of pancreatic adenocarcinoma. Within 1 month of diagnosis, the 
patient underwent an extended Whipple procedure and was also found to have a primary SRC gastric adeno-
carcinoma on evaluation of the gastric tissue margins that were removed during the procedure. The patient 
was initiated on chemoradiation therapy with 5-fluorouracil. However, following a subsequent decline in per-
formance status and multiple hospitalizations, she could not tolerate further cancer treatment and died soon 
afterwards.

	 Conclusions:	 Few cases of synchronous malignancies involving the stomach and pancreas have been reported. Because gas-
tric cancer could easily be missed on screening endoscopy; physicians must have a high index of suspicion. 
In those patients with a prior history of cancer, biopsies should be performed to aid in early diagnosis. To our 
knowledge, only metachronous cases of SRC gastric and pancreatic adenocarcinoma have been documented. 
Therefore, this report represents the first case of synchronous SRC gastric adenocarcinoma and IPMN-associated 
pancreatic adenocarcinoma in the literature.
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Background

Synchronous malignancy is a term used to refer to multiple pri-
mary cancers that are diagnosed in a single individual at the 
same time or within a 2-month period [1]. Per Vogt et al, it is 
estimated to be diagnosed in only 2.4-8% of all cancer cas-
es, making it an uncommon finding with a poor prognosis [2]. 
Currently, synchronous malignancies most commonly occur 
in cases of gastric carcinoma; however, reports of coexisting 
gastric and pancreatic cancer are limited and account for only 
3.8% of all synchronous carcinoma cases per Muroni et al [3]. 
Even more uncommon are synchronous cases of signet ring 
cell (SRC) gastric cancer and pancreatic adenocarcinoma, of 
which there are no prior documented reports. Therefore, we 
present a case of a patient who underwent resection for pan-
creatic adenocarcinoma and then was found to have a distinct-
ly separate primary SRC gastric adenocarcinoma.

Case Report

A 76-year-old Caucasian woman presented with left-sided ab-
dominal pain, nausea, and poor appetite accompanied by a 
10-pound unintentional weight loss. Significant past medical 
history included gastric ulcer disease status post-antrectomy 
with a Billroth I reconstruction, with previously unremarkable 
biopsies and known intraductal papillary mucinous neoplasm 
(IPMN) for which the patient had continued followup with gas-
troenterology and surgical oncology. The patient denied alco-
hol, tobacco, or drug abuse and family history was insignificant.

On physical examination, her temperature was 97.7°F, blood 
pressure 132/70 mmHg, and heart rate 87 beats per minute. 
Her abdomen was soft and nondistended with normoactive 
bowel sounds but left upper and lower quadrant tenderness 
with guarding was present. Computed tomography (CT) scan 
of the abdomen and pelvis was completed and showed a 4.7-
cm multiloculated cystic lesion in the pancreatic head along 
with the development of pancreatic ductal dilatation measur-
ing 10 mm (Figure 1A). Thickening of the gastric antrum was 
also present. Given the patient’s history of known pancreat-
ic cysts, a previous study completed 2 years prior was avail-
able for comparison and showed findings consistent with an 
IPMN that measured 2.5 cm and communicated with the main 
pancreatic duct, which measured 3 mm. Additional review of 
previous endoscopic ultrasounds (EUS) displayed no concern-
ing features. Followup assessment of cancer antigen 19-9 (CA 
19-9) level was 223 ng/mL. Repeat EUS and fine needle as-
piration (FNA) was recommended for further evaluation giv-
en the increasing size of the cysts. The patient did undergo 
EUS, which showed an irregular solid-cystic mass with grape-
like cystic regions measuring 4.8 cm, in the head of the pan-
creas. FNA of the lesion using a transduodenal approach with 

a 25-gauge needle revealed adenocarcinoma (Figure 1B, 1C). 
Further imaging showed no metastasis and preoperative esoph-
agogastroduodenoscopy showed no mucosal findings concern-
ing for malignancy.

Figure 1. �(A) Abdominal CT showed 4.7-cm multiloculated 
cystic lesions in the pancreas head/body (arrow). 
(B) Endoscopic ultrasound showed a heterogenous 
solid and cystic mass, similar in size to that visualized 
by the CT scan, in the pancreatic body (arrows). (C) The 
pancreatic duct was dilated to 15 mm (arrow).
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Figure 2. �(A-C): H&E stain (10×) of pancreatic tissue (A) showing well-defined malignant glands (arrows). A loss of expression of DPC4 
revealed by immunohistochemistry stain (10×) in (B) and weak to absent nuclear expression on CDX1 immunohistochemistry 
(10×) in (C) confirmed a diagnosis of pancreatic adenocarcinoma. (D-F): (D) H&E stain (20×) of gastric antral tissue showing 
poorly differentiated adenocarcinoma with signet ring features. (E) DPC4 immunohistochemistry stain (20×) and (F) CDX2 
immunohistochemistry stain (20×) showing intact nuclear expression within the gastric carcinoma.

A

C

E

B

D

F

Shupp B. et al: 
Synchronous pancreatic and signet ring cell gastric adenocarcinoma
© Am J Case Rep, 2022; 23: e935242

e935242-3 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



One month later, the patient underwent an extended Whipple 
procedure. Histological evaluation of the pancreatic tissue 
showed IPMN of the gastric type which was contiguous with 
the multifocal invasive tubular-type adenocarcinoma that ex-
tended into the pancreatic duct (Figure 2A-2C). Unfortunately, 
evaluation of the gastric tissue at the margins demonstrated 
poorly differentiated adenocarcinoma that was morphologi-
cally different from the pancreatic adenocarcinoma. Given the 
new gastric findings, the patient underwent repeat esopha-
gogastroduodenoscopy with gastric mapping to further eval-
uate the extent of the synchronous gastric cancer. The esoph-
agogastroduodenoscopy revealed a residual area of erosion 
at the gastrojejunostomy junction (Figure 3), and the biopsy 
taken from this area reidentified the presence of poorly differ-
entiated gastric adenocarcinoma with focal SRC morphology 
involving both the gastric mucosa and submucosa. This was 
further confirmed through immunohistochemistry evaluation. 
The malignant pancreatic tissue showed weak to absent DPC4 
and CDX2 expression while the gastric tissue showed strong 
expression of both (Figure 2D-2F).

Following the Whipple procedure and incidental diagnosis of 
synchronous gastric adenocarcinoma, the patient was referred 
to both medical and radiation oncology. The decision was made 
to initiate her on preoperative concurrent chemoradiation ther-
apy with 5-fluorouracil for the pancreatic and gastric cancer 
along with radiation to the affected pancreatic area. The plan 
was for her to then eventually undergo complete pancreatec-
tomy and possible gastrectomy. Unfortunately, the patient’s 
baseline health status continued to decline, leading to multi-
ple hospitalizations and failure to thrive with inability to toler-
ate chemoradiation. The patient rapidly deteriorated, and she 
and her family agreed to transition to palliative care. The pa-
tient subsequently died shortly after. Prior to her death, she 

had been set up to undergo genetic and genomic testing but 
died prior to this being completed.

Discussion

Cases of multiple primary tumors can be separated into 2 cat-
egories: synchronous and metachronous. Synchronous can-
cers are those in which multiple independent, primary cancers 
are diagnosed within a 2-month time period, while metachro-
nous cancers are cases of successive primary cancers diag-
nosed more than 2 months apart [1]. Our patient was diag-
nosed with a synchronous malignancy composed of a primary 
tubular-type pancreatic adenocarcinoma and primary SRC gas-
tric adenocarcinoma.

Primary pancreatic carcinomas infrequently coexist alongside 
a second primary malignancy. Smaller cohort studies such as 
Su-Jin Shin et al report an incidence of 8.4% for pancreat-
ic cancers being associated with double cancers while larg-
er cohort studies such as Makino et al report an incidence of 
5.6% [4,5]. This is likely attributable to the fact that pancreat-
ic malignancies have a high mortality rate that mirrors their 
incidence [6]. Diagnosis is challenging as pancreatic cancer of-
ten remains asymptomatic until advanced disease develops, 
with 90% of cases being complicated by distant metastasis. 
In the 20% of cases for which initial resection was offered 
as a potential treatment option, the 5-year survival rate was 
25%, and many patients unfortunately experience disease re-
currence [6,7]. Therefore, pancreatic cancer patients typically 
have a short life expectancy, and this theoretically limits their 
likelihood of developing a second malignancy. However, as ad-
vancements in medicine are made, the prognosis of pancreatic 
cancer is improving. Consequently, improving survival and life 

Figure 3. �(A) Area of erosion (arrow) seen proximal to the gastrojejunostomy junction. (B) Biopsy taken from the area resulting in 
minor bleeding (arrow).
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expectancy places individuals at a hypothetically increased risk 
of developing double cancers, leading to increasing incidence.

IPMN is a major risk factor and a precursor of pancreatic ad-
enocarcinoma. There are different types of IPMN that are dif-
ferentiated on the basis of their epithelial lining and each is 
associated with a different likelihood of invasion and risk of 
malignant progression [8,9]. Our patient had a gastric-type 
IPMN, which has a very favorable prognosis and a lower like-
lihood of malignant progression in comparison with the high-
er-grade intestinal and pancreatobiliary types [8]. For this rea-
son and despite the classified type, patients with identified 
IPMN must undergo routine examination and surveillance to 
ensure early detection of progression to pancreatic adenocar-
cinoma. Additionally, studies have shown that IPMN has been 
seen to accompany other forms of independent malignancies; 
specifically, different forms of gastric and ductal carcinoma 
of the pancreas. IPMN should therefore serve as a diagnostic 
clue to prompt more thorough examination and workup [10].

Endoscopy with gastric biopsies is the gold standard for diag-
nosing various forms of gastric cancer. Although endoscopy 
has proven to be a very successful method for detecting gas-
tric cancer, frequent discussions have been had regarding the 
magnitude of missed lesions [11]. A systemic review and me-
ta-analysis completed by Pimenta-Melo et al revealed that 1 
out of 10 gastric cancers could potentially be missed by en-
doscopic screening [12]. Poor endoscopic techniques, location 
and size of the cancer, and lack of mucosal invasion result-
ing in failure to obtain biopsies can all result in missed or de-
layed diagnosis of cancer [13]. In addition to pancreatic adeno-
carcinoma in the setting of IPMN, our patient was also found 
to have a synchronous SRC gastric adenocarcinoma. The SRC 
gastric adenocarcinoma was diagnosed through histological 
analysis of the gastric margins from the Whipple procedure. 
Preoperative endoscopy was completed a month prior to the 
operation but no biopsies were taken as no mucosal findings 
suggesting gastric cancer had been seen at that time. It can 
therefore be speculated that the gastric cancer may have been 
present at that time, but missed due to the cancer originating 
in the submucosa. In retrospect, it is important to have a high 
index of suspicion in patients with IPMNs, especially those with 
known pancreatic cancer, as these patients would benefit from 
more aggressive endoscopic surveillance and routine biopsies.

To our knowledge, no synchronous cases of SRC gastric ade-
nocarcinoma and pancreatic adenocarcinoma have been doc-
umented; only metachronous occurrence has been reported 
in the literature. In such cases, the gastric cancer was diag-
nosed 5-19 years following the diagnosis of pancreatic ma-
lignancy [14]. The patients were between 38-68 years of age, 
predominantly males, and from diverse ethnicities [14-17]. 
Some patients survived for years after undergoing successful 

gastrectomy [15] while others died shortly after palliative sur-
gery [16]. This highlights the importance of early diagnosis 
and prompt treatment, along with continuous aggressive sur-
veillance for secondary malignancies. The exact cause behind 
the development of SRC gastric carcinoma following surgical 
resection for pancreatic adenocarcinoma is unknown, but the 
most widely recognized hypothesis attributes this to morpho-
logical mucosal changes that result from prolonged biliary re-
flux following pancreatoduodenectomy [15,16].

In previous cases of synchronous occurrence of pancreatic and 
gastric cancers, pancreatic adenocarcinoma has been found to 
coexist with Lauren intestinal-type gastric adenocarcinoma [3], 
gastric tubular adenocarcinoma [18], gastric mucinous adeno-
carcinoma [19], and gastrointestinal stromal tumors [20]. The 
present case is unique in that it documents the only synchro-
nous case of SRC gastric cancer and primary pancreatic adeno-
carcinoma in the literature to date. In the present case and all 
cases of synchronous and metachronous double cancer, genet-
ic and genomic testing should be completed, given their rarity, 
high morbidity and mortality, and history of a hereditary ba-
sis. Although our patient was unable to undergo testing, test-
ing for mutations in the STK11 (Peutz-Jeghers Syndrome), ABO, 
and BRCA1/2 genes, as well as the Lynch-syndrome-associated 
genes MLH1, MSH2, and MSH6, should be completed to iden-
tify a hereditary component in each case of disease [6,21,22].

Conclusions

While there are documented cases of various synchronous ma-
lignancies, this is the first documented case in the literature 
of SRC gastric adenocarcinoma and IPMN-associated pancre-
atic adenocarcinoma. It is important to recognize that gastric 
carcinoma can often be missed during perioperative screening 
endoscopy and therefore proceduralists should have a high in-
dex of suspicion and low threshold to perform biopsies in pa-
tients who have already been diagnosed with a single primary 
malignancy. Pancreatic and gastric malignancies independently 
carry poor prognoses, making early diagnosis imperative as a 
synchronous malignancy of this type is a very grim diagnosis.
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Gastroenterology Department, St. Luke’s University Health 
Network, Bethlehem Campus, 801 Ostrum St., Suite 201, 
Bethlehem, PA 18015, USA.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

Shupp B. et al: 
Synchronous pancreatic and signet ring cell gastric adenocarcinoma
© Am J Case Rep, 2022; 23: e935242

e935242-5 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



References:

	 1.	Kumar L, Sundar S, Vindal A, Lal P. Dual malignancy: A rare presentation of 
synchronous periampullary carcinoma with renal cell carcinoma. Int Surg J. 
2020;7(6):2022-25

	 2.	Vogt A, Schmid S, Heinimann K, et al. Multiple primary tumours: challeng-
es and approaches, a review. ESMO Open. 2017;2(2):e000172

	 3.	Muroni M, D’Angelo F, Pezzatini M, et al. Synchronous gastric adenocarci-
noma and pancreatic ductal adenocarcinoma. Hepatobiliary Pancreat Dis 
Int. 2010;9(1):97-99

	 4.	 Shin SJ, Park H, Sung YN, et al. Prognosis of pancreatic cancer patients with 
synchronous or metachronous malignancies from other organs is better than 
those with pancreatic cancer only. Cancer Res Treat. 2018;50(4):1175-85

	 5.	Makino T. [Clinicopathology of pancreatic cancer analyzed from annual of 
the pathological autopsy cases in Japan.] Tan To Sui. 1984;5:761-68 [in 
Japanese]

	 6.	Kamisawa T, Wood LD, Itoi T, Takaori K. Pancreatic cancer. Lancet. 
2016;388(10039):73-85

	 7.	Gillen S, Schuster T, Meyer Zum Büschenfelde C, et al. Preoperative/neoad-
juvant therapy in pancreatic cancer: A systematic review and meta-analy-
sis of response and resection percentages. PLoS Med. 2010;7(4):e1000267

	 8.	Noë M, Brosens LA. Gastric- and intestinal-type IPMN: Two of a kind? 
Virchows Archiv. 2020;477(1):17-19

	 9.	 Chang XY, Wu Y, Li Y, et al. Intraductal papillary mucinous neoplasms of the 
pancreas: Clinical association with KRAS. Mol Med Rep. 2018;17(6):8061-68

	10.	 Yamaguchi K, Ohuchida J, Ohtsuka T, et al. Intraductal papillary-mucinous 
tumor of the pancreas concomitant with ductal carcinoma of the pancre-
as. Pancreatology. 2002;2(5):484-90

	11.	Gado A, Ebeid B. Gastric cancer missed at endoscopy. Alexandria J Med. 
2013;49(1):25-27

	12.	 Pimenta-Melo AR, Monteiro-Soares M, Libânio D, Dinis-Ribeiro M. Missing 
rate for gastric cancer during upper gastrointestinal endoscopy: A systematic 
review and meta-analysis. Eur J Gastroenterol Hepatol. 2016;28(9):1041-49

	13.	Kim SJ, Choi CW. Common locations of gastric cancer: Review of re-
search from the endoscopic submucosal dissection Era. J Korean Med Sci. 
2019;34(35):e231

	14.	 Pflüger MJ, Felsenstein M, Schmocker R, et al. Gastric cancer following pan-
creaticoduodenectomy: Experience from a high-volume center and review 
of existing literature. Surg Open Sci. 2020;2(4):32-40

	15.	Kassahun WT, Lamesch P, Wittekind C, et al. Signet-ring cell carcinoma aris-
ing in the gastric stump after duodenopancreatectomy for ductal adeno-
carcinoma of the pancreas: A case report. Clin Med Oncol. 2008;2:109-12

	16.	Bouquot M, Dokmak S, Barbier L, et al. Gastric stump carcinoma as a long-
term complication of pancreaticoduodenectomy: Report of two cases and 
review of the English literature. BMC Gastroenterol. 2017;17(1):117

	17.	Sonoda K, Samdani RT, Ikoma N, et al. Gastric cancer in the remnant 
stomach after pancreaticoduodenectomy: A case series. J Surg Oncol. 
2019;120(7):1137-41

	18.	 Eriguchi N, Aoyagi S, Hara M, et al. A case of synchronous double cancers 
of the pancreas and stomach. Kurume Med J. 2000;47(2):169-71

	19.	Miyaguni T, Muto Y, Kusano T, et al. Synchronous double cancers of 
the remnant stomach and pancreas: Report of a case. Surg Today. 
1995;25(12):1038-42

	20.	He JJ, Ding KF, Zheng L, et al. Adenosquamous carcinoma of the uncinate 
process of the pancreas with synchronous gastrointestinal stromal tu-
mor of the stomach: Case report and review of the literature. Oncol Lett. 
2012;4(6):1191-94

	21.	Klein AP. Genetic susceptibility to pancreatic cancer. Mol Carcinog. 
2012;51(1):14-24

	22.	Cavanagh H, Rogers KM. The role of BRCA1 and BRCA2 mutations in pros-
tate, pancreatic and stomach cancers. Hered Cancer Clin Pract. 2015;13(1):16

Shupp B. et al: 
Synchronous pancreatic and signet ring cell gastric adenocarcinoma

© Am J Case Rep, 2022; 23: e935242

e935242-6 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


