Clinical Journal of Gastroenterology (2025) 18:369-375
https://doi.org/10.1007/512328-025-02094-2

CASE REPORT

=

Check for
updates

Diagnostic challenge: pancreatic cancer masked by peripancreatic

fluid collection after acute pancreatitis

Akram Ahmad’

- Zaid Ansari' - Marah Karablieh' - Osama Sherjeel Khan' - Tilak Shah'

Received: 1 October 2024 / Accepted: 3 January 2025 / Published online: 8 January 2025

© The Author(s) 2025

Abstract

Pancreatic cancer (PC) manifests as a highly aggressive neoplastic growth, ranking as the fourth major contributor to cancer-
related mortality in the United States. Despite sustained efforts, the incidence of PC is projected to rise, and the mortality rate
has seen only a marginal reduction over time. A mere 15% of pancreatic cancer cases are deemed resectable upon presenta-
tion, explaining the notably low 5-year survival rate associated with this malignancy. Acute pancreatitis (AP) encompasses
various degrees of inflammation in the pancreas, leading to diverse outcomes. While commonly associated with gallstone
and alcohol use, it can serve as the initial presentation of PC in approximately 1% of cases. Our case series highlights two
patients diagnosed with pancreatic cancer (PC) following an episode of acute pancreatitis (AP). It is not uncommon for PC
to be preceded by AP, with up to 5.9% of PC cases in the United States presenting similarly.
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Introduction

Pancreatic cancer (PC) manifests as a highly aggressive neo-
plastic growth, ranking as the fourth major contributor to
cancer-related mortality in the United States [1]. Despite
sustained efforts, the incidence of PC is projected to rise,
and the mortality rate has seen only a marginal reduction
over time [2, 3]. This can be attributed to the indolent nature
of the disease, resulting in delayed detection. A mere 15% of
pancreatic cancer cases are deemed resectable upon presen-
tation, explaining the notably low 5-year survival rate asso-
ciated with this malignancy [3].

Acute pancreatitis (AP) encompasses various degrees of
inflammation in the pancreas, leading to diverse outcomes.
While commonly associated with gallstone and alcohol use,
it can serve as the initial presentation of PC in approximately
1% of cases [4]. Pancreatic ductal adenocarcinoma (PDAC)
can present as acute pancreatitis, often due to the obstruc-
tion of the pancreatic duct by the tumor. This obstruction
can lead to upstream ductal hypertension and subsequent
pancreatitis [5]. This percentage rises within the population
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at risk and when the pancreatitis etiology is unidentified.
Generally, a diagnosis of PC following AP offers a favorable
prognosis due to the earlier detection of PC, often occurring
a few months after the pancreatitis episode [6]. However,
this detection can be delayed, extending to many years. In
our paper, we present two cases of PC where the diagnosis
was obscured by walled-off necrosis following an episode
of acute pancreatitis.

Case presentation
Case 1

A 53-year-old male patient with a history of heavy alcohol
and tobacco use was evaluated for constant epigastric dis-
comfort 2 weeks after a presumed episode of acute pancrea-
titis. He reported a history of recurrent acute pancreatitis.
Computed tomography (CT) scan of the abdomen without
contrast identified an 8.8 cm cyst with a mature wall in the
body and tail of the pancreas (Fig. 1). Given the characteris-
tic clinical and imaging findings for a pseudocyst, the patient
underwent endoscopic ultrasound (EUS)-guided cyst-gas-
trostomy using a lumen-apposing metal stent (LAMS). The
appearance was suggestive of a pseudocyst; there was no
tumor parenchyma seen around the cyst; contrast-enhanced
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Fig.1 A 8.8 cm cyst with a mature wall in the body and tail of the
pancreas

EUS is not commonly done in the United States and, there-
fore, was not performed. Both the EUS and CT imaging
done did not demonstrate any evidence of communication
between the cyst and pancreatic duct. Cyst fluid analysis of
thin brown chocolate-colored fluid showed the following:
Amylase 47,672 U/L and Carcinoembryonic antigen (CEA)
5697 ng/mL. Given the markedly elevated cyst fluid CEA, a
biopsy of the cyst wall was performed after inserting the gas-
troscope directly into the cyst cavity before LAMS removal.
Biopsy showed fibrinopurulent exudate and fibrous tissue.
The patient had clinically improved, so after a discussion at
the multidisciplinary pancreas tumor board, a decision was
made to observe the patient. CT with contrast or MRCP
was not perused at that time as the clinical and imaging
characteristics were typical of acute pancreatitis/associated
pseudocyst. Over the next several months, the patient had
four additional CT scans of the pancreas with intravenous
(IV) contrast. These showed continued improvement in fluid
collections, improved peripancreatic inflammatory changes,
and a decrease in retroperitoneal adenopathy. However, the
patient continued to experience epigastric pain and unin-
tentional weight loss, so tumor markers were obtained and
were as follows: CEA 7.4 ng/mL and CA19-9 of 3190 U/
mL. A CT of the abdomen done at the time demonstrated a
mass with ill-defined tissue density (Fig. 2). Subsequently,
EUS was repeated, which identified an irregular hypo-
echoic mass measuring 37 mm by 31 mm in cross-section
in the pancreatic body (Fig. 3). A fine needle biopsy was
performed, which confirmed the mass was an adenocarci-
noma (Fig. 4). Staging done for the tumor showed a tumor
stage 3 (locally advanced). The patient was referred to
oncology, and received FOLFIRINOX regimen followed
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Fig.2 CT showing pancreatic mass taken at time of diagnosis of pan-
creatic cancer

by distal pancreatectomy, splenectomy, cholecystectomy,
distal gastrectomy with RY gastrojejunostomy; adjuvant
chemotherapy with gemcitabine/paclitaxel; course compli-
cated by pulmonary embolism, chronic pain; and the patient
subsequently opted for hospice care services.

Case 2

76-year-old male with chronic constipation was evaluated in
the emergency department for abdominal and back pain and
diagnosed with acute pancreatitis. He had no past medical
history or risk factors for pancreatitis. The patient did not
consume alcohol although he smoked cigars occasionally. A
computed tomography (CT scan) of the abdomen and pelvis
was significant for the presence of gallstones and peripancre-
atic fat stranding (Fig. 5). An MRI of the abdomen showed
phlegmonous changes of the pancreatic body and tail with
peripancreatic fluid extending to splenic hilum, probably
a thrombus of splenic vein, and extensive peri-gastric and
peri-splenic varices (Fig. 6). A questionable 7 mm enhanc-
ing lesion in the anterior left hepatic lobe, as well as multiple
benign-appearing hepatic cysts and cholelithiasis were also
seen. 2 months later, a CT abdomen showed progression
of phlegmonous changes surrounding the pancreatic body
and tail and progression of multiple low-density structures
was seen throughout the pancreatic body and tail, which
could reflect cyst/abscess formation or necrosis (Fig. 7). A
low-density questionably rim-enhancing lesion was also
noted, measuring 1.1 cm. An endoscopic ultrasound (EUS)
was performed to evaluate further given the persistence of
imaging findings. Endosonographic findings were pancre-
atic parenchymal abnormalities consisting of hyperechoic
strands and lobularity, consistent with pancreatitis in both
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Fig.4 Pancreas FNA H&E
20x, histopathology of the FNA
biopsy indicating adenocarci-
noma
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Fig.5 CT demonstrating surrounding inflammatory fat stranding
around pancreas consistent with acute pancreatitis

the head and body. A solid/cystic mass was identified in the
pancreatic body and separately in the pancreatic tail, appear-
ance most consistent with walled-off necrosis (Fig. 8).
Given the risk of infection with needle puncture and since
the patient was asymptomatic, the decision was made not to
perform fine needle aspiration/biopsy. A repeat imaging was
planned in 6 weeks. A CT abdomen/pelvis done for follow-
up was then read as a known pancreatic body/tail mass with
peripancreatic stranding concerning for a primary pancreatic
neoplasm (Fig. 9). There were also two hepatic metastatic
nodules, measuring up to 3.5 3.1 cm, representing worsen-
ing and disease progression. An EUS was repeated, and a
53 %32 mm mass was identified in the pancreatic body with
splenic artery and vein encasement (Fig. 10). A 38 X 28 mm
mass in the left lobe of the liver was also seen (not pre-
viously identified). Biopsy was taken and histopathology
was consistent with a well-differentiated neuroendocrine
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Fig.6 MRI done 2 weeks after initial CT scan, axial T2 sequence.
Extensive peripancreatic phlegmonous changes with fluid extending
toward the splenic hilum

tumor, grade 3. The neoplastic cells expressed CAM 5.2,
chromogranin, synaptophysin, lack dog 1, and Sox 10. Ki-67
reaching up to 40-50% in some foci (Figs. 11, 12). The case
was discussed in the multidisciplinary tumor board and sur-
gical resection was not recommended. PET/CT was done
and evidence of tracer avid pancreatic neoplasm with tracer
avid hepatic metastases (largest in the left lobe measur-
ing~4.7 cm with SUV max 46.0) and osseous metastatic
lesions (one in the left ischium with SUV max 19.2). He was
started on Octreotide + CAPTEM for metastatic NET and
follow-up imaging after the first 3 months showed a partial
response treatment.

Discussion

Our case series highlights two patients diagnosed with pan-
creatic cancer (PC) following an episode of acute pancrea-
titis (AP). It is not uncommon for PC to be preceded by AP,
with up to 5.9% of PC cases in the United States present-
ing similarly [2]. The mechanism behind this association is
often attributed to pancreatic duct obstruction induced by
the tumor, although various other correlations exist, con-
tributing to the long-term impact of AP on PC formation
[2, 7]. Generally, PC diagnosed after an AP episode carries
a more favorable prognosis due to early stage detection and
increased chances of surgical resection [2, 6]. However, our
cases revealed diagnostic challenges that could potentially
delay PC detection.

Following an episode of acute pancreatitis, as observed
in our series, we noted peripancreatic fluid collection, which
obscured the underlying tissue in conventional imaging. In
addition, residual inflammation can limit the assessment
of pancreatic tissue [8]. While it is reasonable to await the
resolution of inflammation before delving into the etiology
of pancreatitis, the spontaneous resolution of peripancreatic
fluid collection may be prolonged. This delay could poten-
tially mask or hinder the diagnosis of malignancy, particu-
larly in the case of small, poorly enhancing solid tumors [9].

Providers may encounter cysts after an episode of acute
pancreatitis, prompting questions about whether the cyst
is a true pancreatic cyst, cystic degeneration of a pancre-
atic tumor, or wall formation following acute peripancre-
atic fluid collection [10]. Thus, even when patients exhibit
typical pseudocyst imaging criteria, malignancy cannot be
definitively excluded. In a surgical review involving 122

Fig. 7 CT done 2 months later showing interval progression in phlegmonous changes around pancreatic tail and body with increase in surround-

ing inflammatory fat stranding
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Fig.8 Initial EUS demonstrating walled-off necrosis in pancreatic tail

Fig.9 CT demonstrating hypoenhancing mass throughout the body
and tail of the pancreas done at time of diagnosis of pancreatic cancer

Fig. 10 EUS done demonstrating mass in pancreatic tail

patients treated surgically for a pancreatic pseudocyst, 5 of
them revealed cancer during the operation [11], and in a
retrospective review of pseudocysts, 44% received a final
diagnosis of pancreatic cystic neoplastic growth [12].

The probability of developing PC following an episode of
acute pancreatitis (AP) is highest among elderly individuals,
those with new-onset diabetes, individuals lacking a history
of alcohol or biliary etiology, and those experiencing new-
onset chronic pancreatitis [2, 13]. The first case highlights an
additional diagnostic challenge posed by chronic pancreati-
tis, as it presents similar clinical manifestations to PC, such
as weight loss, abdominal pain, and jaundice. Moreover,
imaging may be constrained due to calcifications and inflam-
matory fluid collections associated with chronic pancreatitis
[14]. Given it is crucial for early diagnosis of pancreatic
cancer after the onset of AP, the literature suggests sched-
uled imaging within 3 months after discharge, such as CT
or EUS. A follow-up CT within 3 months after discharge is
beneficial, especially for patients with higher severity scores
(CTSI>3) [15]. An unexplained acute distal pancreatitis is
associated with an increased frequency of subsequent pan-
creatic cancer particularly pancreatic ductal adenocarcinoma
resulting from obstruction of pancreatic duct by the tumor
itself, and hence, the suggestion for EUS-guided biopsy
should be considered in these patients on follow-up [16].

In cases of diagnostic challenges for possible pancreatic
neoplastic growth, the most advantageous method is per-
forming endoscopic ultrasound (EUS) for close pancreatic
examination and tissue acquisition. Further molecular and
histological investigation on EUS-obtained samples can help
clarify the diagnosis [14]. However, conflicting results may
arise between imaging and tissue analysis, necessitating a
high index of suspicion for a diagnosis and possibly repeated
EUS, despite its invasive nature. On the contrary, contrast-
enhanced EUS (CE-EUS) has been shown to be effective
in the diagnosis of pancreatic tumors, including those with
cystic degeneration. One such study demonstrated a signifi-
cant improvement in diagnostic yield for focal pancreatic
lesions, increasing accuracy from 64% with unenhanced
EUS to 91% with CE-EUS. This is particularly more evident
in differentiation of cystic lesions, in which CE-EUS had a
diagnostic yield of 96% compared to 71% with unenhanced
[17].

Cystic degeneration in neuroendocrine tumors in pan-
creas varies across different studies and although this can
occur in patients with pancreatic NETs, it s uncommon.
Across different studies, around 10-18% of patients with
pancreatic neuroendocrine tumors are associated with cystic
degeneration [18].

Although most cases of PC stem from ductal origins,
it is important to note that pancreatic adenocarcinoma is
not the sole malignancy linked to AP. Our second case
illustrates that neuroendocrine neoplasms can infrequently
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Fig. 11 Pancreas FNA H&E

20 x magnification: Sheets of
monotonous neoplastic cells
with intermediate nuclear: cyto-
plasmic ratios, speckled nuclear
chromatin, and eosinophilic
cytoplasm. Necrosis present
(not in pic). Immunostain-

ing: positive for CAM 5.2 and
synaptophysin

a) b) 5]

Fig. 12 Showing Immunostaining stain X20 magnification, a CAM 5.2 keratin strongly positive on malignant cells, b Ki-67 labeling index: high
labeling with 50% positive nuclei, ¢ Synaptophysin immunostain: malignant cells are strongly positive

manifest as AP and can pose a diagnostic challenge due to
post-AP alterations [19].

In conclusion, our case underscores the complex chal-
lenges involved in managing patients with concurrent
pancreatic fluid collections, pancreatitis, and pancreatic
adenocarcinoma. First, the association between chronic
pancreatitis and an increased risk of pancreatic adenocar-
cinoma is complicated by the potential masking effect of
calcifications and fluid collections. Second, the interpre-
tation of imaging findings and cyst fluid characteristics
can present conflicting information, as exemplified in our
patient’s case where typical benign pseudocyst indicators
conflicted with elevated CEA levels suggesting a mucin-
producing cyst. In addition, both chronic pancreatitis and
pancreatic cancer contribute to malnutrition and weight
loss, further complicating the clinical picture. Lastly,
while endoscopic ultrasound (EUS) stands out as the
most accurate imaging test for identifying pancreatic can-
cer and enables tissue diagnosis, its invasive nature limits
the frequency of serial examinations. These multifaceted
challenges underscore the need for a comprehensive and
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nuanced approach to the care of patients with such com-
plex and overlapping conditions.

Acknowledgements Original work.

Funding None.

Declarations

Conflict of interest There are no potential conflicts (financial, profes-
sional, or personal) to disclose by any of the authors.

Ethics approval and consent to participate Not applicable.

Consent for publication Not applicable.

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



Clinical Journal of Gastroenterology (2025) 18:369-375

375

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/.

References

10.

Hidalgo M. Pancreatic cancer. N Engl J Med. 2010;362(17):1605—
17. https://doi.org/10.1056/NEJMra0901557. ([published correc-
tion appears in N Engl J Med. 2010 Jul 15;363(3):298]).
Kirkegérd J, Gaber C, Lund JL, et al. Acute pancreatitis as an
early marker of pancreatic cancer and cancer stage, treatment,
and prognosis. Cancer Epidemiol. 2020;64: 101647. https://doi.
org/10.1016/j.canep.2019.101647.

Munigala S, Almaskeen S, Subramaniam DS, et al. Acute pan-
creatitis recurrences augment long-term pancreatic cancer risk.
Off J Am Coll Gastroenterol ACG. 2023;118(4):727. https://doi.
org/10.14309/ajg.0000000000002081.

Lankisch PG, Apte M, Banks PA. Acute pancreatitis. Lancet.
2015;386(9988):85-96. https://doi.org/10.1016/S0140-6736(14)
60649-8. ([published correction appears in Lancet. 2015 Nov
21;386(10008):2058]).

Cho SH, Lee Y, Huh G, Jeong H, Yoo C, Tae Jun S, Seo DW,
Oh D. Acute pancreatitis as an early sign of pancreatic cancer;
a retrospective, matched cohort study. Scand J Gastroenterol.
2024;10:1-6. https://doi.org/10.1080/00365521.2024.2414804.
(Epub ahead of print. PMID: 39387458).

Mujica VR, Barkin JS, Go VLW. Acute pancreatitis secondary to
pancreatic carcinoma. Pancreas. 2000;21(4):329-32.

Kirkegérd J, Cronin-Fenton D, Heide-Jgrgensen U, Mortensen
FV. Acute pancreatitis and pancreatic cancer risk: a nation-
wide matched-cohort study in Denmark. Gastroenterology.
2018;154(6):1729-36. https://doi.org/10.1053/j.gastro.2018.02.
011.

Sadr-Azodi O, Oskarsson V, Discacciati A, Videhult P,
Askling J, Ekbom A. Pancreatic cancer following acute pan-
creatitis: a population-based matched cohort study. Am J Gas-
troenterol. 2018;113(11):1711-9. https://doi.org/10.1038/
$41395-018-0255-9.

Youn SY, Rha SE, Jung ES, Lee IS. Pancreas ductal adenocarci-
noma with cystic features on cross-sectional imaging: radiologic-
pathologic correlation. Diagn Interv Radiol. 2018;24(1):5-11.
https://doi.org/10.5152/dir.2018.17250.

Kosmahl M, Pauser U, Anlauf M, Kloppel G. Pancreatic ductal
adenocarcinomas with cystic features: neither rare nor uniform.
Mod Pathol. 2005;18(9):1157-64. https://doi.org/10.1038/modpa
thol.3800446.

. Dennis JW, Aranha GV, Greenlee HB, Hoffman JP, Prinz RA. Car-

cinoma masquerading as a pancreatic pseudocyst on ultrasound.
Am Surg. 1984;50(6):334-9.

12.

13.

14.

15.

16.

17.

18.

19.

Fernandez-del Castillo C, Targarona J, Thayer SP, Rattner DW,
Brugge WR, Warshaw AL. Incidental pancreatic cysts: clinico-
pathologic characteristics and comparison with symptomatic
patients. Arch Surg. 2003;138(4):427-34. https://doi.org/10.1001/
archsurg.138.4.427.

Kirkegard J, Mortensen FV, Heide-Jgrgensen U, Cronin-Fenton
D. Predictors of underlying pancreatic cancer in patients with
acute pancreatitis: a Danish nationwide cohort study. HPB (Oxf).
2020;22(4):553-62. https://doi.org/10.1016/j.hpb.2019.08.013.
Le Cosquer G, Maulat C, Bournet B, Cordelier P, Buscail E, Bus-
cail L. Pancreatic cancer in chronic pancreatitis: pathogenesis and
diagnostic approach. Cancers (Basel). 2023;15(3):761. https://doi.
org/10.3390/cancers15030761. (Published 2023 Jan 26).

Cho JH, Choi JS, Hwang ET, Park JY, Jeon TJ, Kim HM, Cho
JH. Usefulness of scheduled follow-up CT in discharged patients
with acute pancreatitis. Pancreatology. 2015;15(6):642—6. https://
doi.org/10.1016/j.pan.2015.09.004. (Epub 2015 Sep 25. PMID:
26422300).

Bezuidenhout AF, Wei PK, Burstein D, Brook A, Brook OR,
Freedman SD, Tsai LL. Unexplained acute distal pancreatitis:
association with subsequent diagnosis of pancreatic cancer. AJR
Am J Roentgenol. 2023;221(2):196-205. https://doi.org/10.2214/
AJR.23.28999. (Epub 2023 Mar 22 PMID: 36946899).
Buxbaum J, Ko C, Varghese N, Lee A, Sahakian A, King K, Serna
J, Lee H, Tchelepi H, Van Dam J, Duddalwar V. Qualitative and
quantitative contrast-enhanced endoscopic ultrasound improves
evaluation of focal pancreatic lesions. Clin Gastroenterol Hepa-
tol. 2020;18(4):917-925.e4. https://doi.org/10.1016/j.cgh.2019.
08.054. (Epub 2019 Sep 6 PMID: 31499247).

Singhi AD, Chu LC, Tatsas AD, Shi C, Ellison TA, Fishman EK,
Kawamoto S, Schulick RD, Wolfgang CL, Hruban RH, Edil BH.
Cystic pancreatic neuroendocrine tumors: a clinicopathologic
study. Am J Surg Pathol. 2012;36(11):1666-73. https://doi.org/
10.1097/PAS.0b013e31826a0048. (PMID: 23073325).

Tejedor Bravo M, Justo LM, Lasala JP, Moreira Vicente VF, Ruiz
AC, Scapa ML. Acute pancreatitis secondary to neuroendocrine
pancreatic tumors: report of 3 cases and literature review. Pan-
creas. 2012;41(3):485-9. https://doi.org/10.1097/MPA.0b013
e318227adef. ([published correction appears in Pancreas. 2012
Jul;41(5):825. Bravo, Marta Tejedor [corrected to Tejedor
Bravo, Martal]).

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1056/NEJMra0901557
https://doi.org/10.1016/j.canep.2019.101647
https://doi.org/10.1016/j.canep.2019.101647
https://doi.org/10.14309/ajg.0000000000002081
https://doi.org/10.14309/ajg.0000000000002081
https://doi.org/10.1016/S0140-6736(14)60649-8
https://doi.org/10.1016/S0140-6736(14)60649-8
https://doi.org/10.1080/00365521.2024.2414804
https://doi.org/10.1053/j.gastro.2018.02.011
https://doi.org/10.1053/j.gastro.2018.02.011
https://doi.org/10.1038/s41395-018-0255-9
https://doi.org/10.1038/s41395-018-0255-9
https://doi.org/10.5152/dir.2018.17250
https://doi.org/10.1038/modpathol.3800446
https://doi.org/10.1038/modpathol.3800446
https://doi.org/10.1001/archsurg.138.4.427
https://doi.org/10.1001/archsurg.138.4.427
https://doi.org/10.1016/j.hpb.2019.08.013
https://doi.org/10.3390/cancers15030761
https://doi.org/10.3390/cancers15030761
https://doi.org/10.1016/j.pan.2015.09.004
https://doi.org/10.1016/j.pan.2015.09.004
https://doi.org/10.2214/AJR.23.28999
https://doi.org/10.2214/AJR.23.28999
https://doi.org/10.1016/j.cgh.2019.08.054
https://doi.org/10.1016/j.cgh.2019.08.054
https://doi.org/10.1097/PAS.0b013e31826a0048
https://doi.org/10.1097/PAS.0b013e31826a0048
https://doi.org/10.1097/MPA.0b013e318227adef
https://doi.org/10.1097/MPA.0b013e318227adef

	Diagnostic challenge: pancreatic cancer masked by peripancreatic fluid collection after acute pancreatitis
	Abstract
	Introduction
	Case presentation
	Case 1
	Case 2

	Discussion
	Acknowledgements 
	References




