
Citation: Cuoghi, M.; Baccaro, C.;

Zorzetti, N.; Fornelli, A.; Ferrara, F.;

Cennamo, V.; Navarra, G.G.

Misunderstood Gastric Perforation of

a Pancreatic Acinar Cell Carcinoma:

A Wolf in Sheep’s Clothing. Surgeries

2023, 4, 73–85. https://doi.org/

10.3390/surgeries4010009

Academic Editor: Cornelis F. M. Sier

Received: 14 December 2022

Revised: 2 February 2023

Accepted: 10 February 2023

Published: 14 February 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Case Report

Misunderstood Gastric Perforation of a Pancreatic Acinar Cell
Carcinoma: A Wolf in Sheep’s Clothing
Manuela Cuoghi 1, Cinzia Baccaro 1, Noemi Zorzetti 1,2,* , Adele Fornelli 3 , Francesco Ferrara 4,
Vincenzo Cennamo 4 and Giuseppe Giovanni Navarra 1

1 Department of General Surgery, Ospedale Civile A. Costa, 40046 Bologna, Italy
2 Department of Surgical Sciences, La Sapienza University, 00185 Rome, Italy
3 Department of Anatomic Pathology, Maggiore Hospital, 40133 Bologna, Italy
4 Department of Gastroenterology, Maggiore Hospital, 40133 Bologna, Italy
* Correspondence: noemi.zorzetti@gmail.com

Abstract: A 70-year-old man was admitted to the Emergency Department (ED) for marked asthenia
and severe anemia. In addition, a high level of lipase was found. During hospitalization, a locally
advanced gastric cancer was diagnosed, with endoscopic evidence of a large polyploid formation
originating under the cardias that occupied most of the gastric lumen. A total body CT scan was
performed before surgery; the tumor affected the posterior gastric wall, with tenacious infiltration of
the pancreatic body. Therefore, we performed a total gastrectomy with esophageal jejunum anasto-
mosis and reconstruction of intestinal continuity according to Roux, distal spleno-pancreatectomy,
and cholecystectomy. At histology, a pancreatic acinar cell carcinoma (PACC) with full thickness
infiltration of the gastric wall was diagnosed. Acinar cell carcinomas are highly aggressive neoplasms,
and surgical resection, when feasible, is the treatment of choice regardless of size, also because the
role of neoadjuvant or adjuvant chemo- or radiotherapy remains uncodified.
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1. Introduction

Pancreatic acinar cell carcinoma (PACC) is a rare condition, representing less than 2%
of exocrine pancreatic cancers, which usually show up late in adulthood [1]. Because of
the difficulty in obtaining a radical surgical resection and the high rate of post-operative
recurrences and metastases, PACC has a poor prognosis. Nevertheless, PACC is more
indolent than pancreatic ductal adenocarcinoma and surgery is considered the elective
treatment, regardless of size [2], especially at early stages; however, as PACC can show
considerable dimensions at presentation, surgery could not be appropriate [3].

According to a recent article, although the reported prognosis of PACC is poor, it is
better than pancreatic ductal adenocarcinoma in both resected and nonsurgical patients;
the prognosis is poor and median overall survival (OS) in patients with metastatic dis-
ease, treated with chemotherapy, is between 12 and 19.6 months [4]. As for pancreatic
adenocarcinoma, surgical resection appears to improve survival in the context of resectable
disease [5].

A case of a 70-year-old Italian man with a preoperative diagnosis of locally advanced
gastric cancer is described below; a total gastrectomy with esophageal jejunum anas-
tomosis and reconstruction of intestinal continuity according to Roux, distal splenum-
pancreatectomy, and cholecystectomy were performed. Microscopically, a pancreatic acinar
cell carcinoma with full thickness infiltration of the gastric wall was diagnosed, so a “hidden
wolf” was discovered, with a worse prognosis, while we were expecting a “lamb”.
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2. Case Report

A 70-year-old man was admitted to the Emergency Department for marked asthenia
and severe anemia without other symptoms. His primary medical comorbidities were
Leriche syndrome, COPD, arterial hypertension, hypercholesterolemia, previous gastric
ulcer, and benign prostatic hypertrophy; the previous gastric ulcer was an endoscopic
finding, documented more than 20 years before, successfully treated with a proton pump
inhibitor and without any subsequent recurrence.

Laboratory test reported a hemoglobin value of 5.9 g/dL (12.5 g/dL < n.v. < 17.2
g/dL), with AST 68 U/L (0 U/L < n.v. < 50 U/L), ALT 61 U/L (0 U/L < n.v. < 50 U/L),
lipase 1204 U/L (0 U/L < n.v. < 67 U/L), and C-reactive protein (CRP) 3.51 mg/dL
(0 mg/dL < n.v. < 0.5 mg/dL). The patient was subjected to multiple transfusions, due to
the documented severe anemia.

During hospitalization, an upper gastrointestinal (UGI) endoscopy was performed,
showing the presence of a protrudent polyploid formation of more than 6 cm type 0-Is, with
origin under the cardias, occupying a great part of the gastric lumen, while the endoscopic
appearance of the duodenum was normal; biopsies were performed.

The total body CT scan confirmed a mixed density gastric solid mass of at least 8 cm,
hypertensive at all stages, as a possible expression of previous bleeding, without lymph
node metastases or other signs of alterations (Figures 1–6).

Figure 1. Mixed density solid gastric mass, hyperdense in the arterial phase (possible previous
bleeding), occupying the entire lumen of the stomach.

Figure 2. Gastric lesion in the venous phase.
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Figure 3. Gastric lesion in the delayed phase.

Figure 4. Gastric lesion in the arterial phase in the sagittal section.

Figure 5. Gastric lesion in the venous phase in the sagittal section.
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Figure 6. Gastric lesion in the delayed phase in the sagittal section.

The biopsy showed a poorly differentiated carcinoma with solid growth and large
areas of necrosis. At immunohistochemistry, neoplastic cells were diffusely positive for
cytokeratin CAM 5.2 and negative for CD20 and CD3. No further immunohistochemical
stains were performed owing to the small amount of viable tissue in the biopsy material.

The trend of lipases in the pre-operative period was decreasing but did not normalize
before surgery. The clinical case was discussed at the Multidisciplinary Digestive System
Meeting, confirming the hypothesis of an undifferentiated gastric tumor and the indication
for surgery.

The patient underwent an elective surgical procedure. Laparoscopic exploration of
the abdominal cavity was performed without identifying peritoneal and liver metastasis or
ascites; moreover, laparoscopic peritoneal washing was performed. Taking into account
the dimension of the gastric tumor and the plausible pancreatic infiltration, we opted for
a laparotomic conversion that confirmed the tenacious infiltration of the pancreatic body
by the posterior gastric lesion (Figures 7 and 8). Otherwise, considering the hypothesis
that the neoplasm might be a worse prognosis injury, maybe without a gastric origin, to
be as oncologically radical as possible, we performed a total gastrectomy with esophageal
jejunum anastomosis and reconstruction of intestinal continuity according to Roux, distal
splenum-pancreatectomy, and cholecystectomy.

Findings of the resected specimen showed, on the posterior gastric wall, a 10 cm
necrotic polypoid lesion perforating and invading the pancreatic body.

At gross examination, the posterior gastric wall was occupied by a polypoid lesion
measuring 10 cm along its greatest axis and showing a full thickness perforation; the
pancreatic body and tail showed an irregular and hemorrhagic surface and, on slicing, was
made of greyish tissue with a hard consistency and large hemorrhagic areas.

At histology, the lesion was highly cellular, with a predominant solid growth pattern;
occasional acinar formation was also appreciated. There were large areas of necrosis,
numerous mitoses (up to 8/10 HPF), and neoplastic vascular thromboses. No perineural
neoplastic invasion was seen. The lesion invaded the gastric wall and the pancreatic
parenchyma (Figures 9 and 10) The omentum, spleen, and gallbladder, as well as resection
margins, were free of tumor.
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Figure 7. Posterior gastric wall infiltration.

Figure 8. Intraoperative finding of perforation of the posterior gastric wall (white circle).

At immunohistochemistry, the cells showed intense and diffuse positivity for CK CAM
5.2, CK7, CK8, and CK19, and negativity for chromogranin, synaptophysin, and CDX2.
In addition, diffuse positivity for α1-antitrypsin and BCL10, as well as focal positivity for
glypican 3, was highlighted, thus, documenting acinar differentiation.

Although acinar differentiation can very rarely occur in gastric carcinomas [6], the
overall appearance of the tumor, specifically its proximity to the pancreas and the absence
of acinar metaplasia and dysplasia in the remaining gastric mucosa, favored the diagnosis
of a PACC.
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Figure 9. (a) Above, gastric mucosa (star); below, gastric wall with neoplastic infiltration (arrow)
(H&E, 100×). (b) The lesion (star) infiltrating the pancreatic parenchyma (arrow) which shows
moderate atrophy. Occasional calcifications are also present (small arrows) (H&E 100×).

Figure 10. Magnified image that highlights a neoplasm with occasional acinar formation (small
arrows) (H&E, 400×).
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The post-operative management was regular without complications and the patient
was discharged on the 13th post-operative day.

The patient subsequently performed an oncological evaluation which assessed the
need of adjuvant chemotherapy with gemcitabine, but the patient refused. The 5-month
follow-up abdominal CT scan showed multiple hepatic metastases (Figure 11). At the
following oncological evaluation, the therapy was modified with Abraxane combined
with gemcitabine for palliative purposes. At the follow-up chest/abdomen CT scan after
9 months, there was a worsening of liver condition and the appearance of lung metastases
(Figures 12 and 13). The patient died 10 months after surgery.

Figure 11. (a) Follow-up CT scan after 5 months with evidence of hepatic metastases in S7. (b) Follow-
up CT scan after 5 months with evidence of hepatic metastases in S6.



Surgeries 2023, 4 80

Figure 12. (a) Follow-up CT scan after 9 months with increased size and number of liver metastases
in S7. (b) Follow-up CT scan after 9 months with increased size and number of liver metastases in S6.

Figure 13. Follow-up CT scan after 9 months with appearance of lung metastases in the left lower lobe.
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3. Discussion and Literary Review

Pancreatic acinar cell carcinoma (PACC) is a rare condition, representing less than 2% of
exocrine pancreatic cancers; they usually show up late in adulthood, at around 60–70 years
of age [1], arise in any part of the organ without specific symptoms, and can produce
pancreatic enzymes [3,4]. The etiology is not well understood, without any foregoer injuries,
although some precursor lesions have been documented [2]. Considering that most of the
pancreatic gland consists of acinar tissue, pancreatic cancers with a predominant acinar
differentiation are indeed uncommon and can be found incidentally [2,4]. The overall
survival in patients with PACC ranges from 18 to 47 months [7], less than in patients with
gastric cancer [8]; in our case, we expected, therefore, a “lamb” while, after the surgery, we
discovered an “hidden wolf”, considering the definitive diagnosis with a worse prognosis.

In fact, at the time of diagnosis, about 50% of cases already present metastases, above
all in liver [9]; furthermore, paraneoplastic lipase hypersecretion syndrome (characterized
by polyarthralgia, subcutaneous fat necrosis, and eosinophilia) can be clinically present in
15% of cases, with a worse prognosis and presence of diffuse metastatic disease [1–3,9,10]
In our case, the metastases manifested at the oncological follow-up, a few months after
surgery.

Regarding the radiologic findings, the MRI/CT scan features of PACC are not stan-
dardized; however, the tumor most often presents as an exophytic, oval, well-encapsulated
mass with poor vascularization [11]. According to this, PACC must be differentiated from
other solid pancreatic neoplasms. On the one hand, solid pancreatic pseudopapillary
tumors (PTS) classically show a mass surrounded by a pseudocapsule and composed
of neoplastic tissue mixed with fibrous tissue, with occasional peripheral calcifications,
hemorrhage, and necrosis; on the other hand, pancreatic neuroendocrine tumors (PETs)
are characterized by a well-circumscribed hyper-vascular mass [12]. The CT scan aspect in
our case only demonstrated a mixed density gastric solid mass (probably due to previous
bleeding) of at least 8 cm in greatest axis, hypertensive at all stages, and surrounded by a
pseudocapsule.

Histopathologic diagnosis of PACC can be challenging because other rare pancreatic
neoplasms, such as PTS and PETs, must be considered in the differential diagnosis. In fact,
these lesions share some architectural and cytologic features in common with PACC, such as
a trabecular or acinar growth pattern, as well as the presence of an eosinophilic cytoplasm
and inconspicuous nucleoli. Immunohistochemistry is, therefore, essential for obtaining a
correct diagnosis; PETs are positive for antibodies directed against pancytokeratin, synapto-
physin, and chromogranin. Instead, PTS can be strongly positive for antibodies to vimentin,
beta-catenin (nuclear positivity), CD56, and progesteron receptors [13].

The histologic diagnosis of PACC requires the detection of acinar differentiation, which
is absent in PTS and PETs. It is characterized by the production of pancreatic enzymes, such
as trypsin, amylase, lipase, and chymotrypsin, and, on the immunohistochemical level, is
documented by the positive reaction for α1-antichymotrypsin, α1-antitrypsin, and BCL
10 antibodies. [13–17]. In addition, glypican 3 has recently been reported to be expressed in
more than 50% of PACC [18].

The present case, along with various cytokeratin expression, showed a positive im-
munohistochemical reaction for α1-antitrypsin, BCL 10 and glypican 3 antibodies, thus,
documenting the presence of acinar differentiation.

Acinar differentiation can also be detected in primary gastric carcinomas where it has
been explained in several ways, such as arising in pancreatic heterotopia or in metaplastic
tissue (e.g., acinar metaplasia). These are well recognized phenomena in gastric mucosa,
either as a congenital finding or associated with chronic gastritis. However, the occurrence
of acinar differentiation in gastric cancer is very rare and can be accompanied by a compo-
nent of conventional gastric adenocarcinoma [6], which was not seen in the present case. In
addition, the proximity to the pancreas and the absence of acinar metaplasia and dysplasia
in the remaining gastric mucosa favored the pancreatic origin of the lesion. As PACC
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can reach huge sizes, the present tumor grew anteriorly toward the stomach, eventually
perforating the visceral wall and protruding in the gastric lumen.

Given these premises, making a pre-operative diagnosis of PACC in this case would
have been highly unlikely. There was not enough tissue in the biopsy material and, even if
acinar differentiation had been documented, it would have been impossible to establish the
origin of the neoplasm as there are no site-specific immunohistochemical markers that can
distinguish a gastric or a pancreatic primary cancer.

As PACC is often large and exophytic, infiltration sometimes occurs through the
extension of the intrapancreatic ducts or the main pancreatic duct, which can be associated
with a vascular infiltration, resulting in vascular thrombosis (such as the portal vein or
splenic vein) [19–21]. In other cases, the infiltration may be of greater magnitude and
extend to the adjacent organs, as in our case where there was an invasion of the posterior
gastric wall.

There is no standard chemotherapeutic regimen established for patients with unre-
sectable or recurrent PACC, because PACC is a rare pancreatic cancer and no large-scale
randomized controlled trials have been performed yet; platinum-containing chemotherapy
regimens and irinotecan, however, are potentially useful drugs/regimens for these clinical
cases [4]. Nevertheless, further studies are needed to define the role of chemoradiotherapy
in palliative, adjuvant, and neoadjuvant settings [5]. In our case the patient refused any
oncological treatment.

Misunderstood PACC are not so rare, and some similar case reports, with extensive
involvement of adjacent organs, are described in the literature and summarized in Table 1.
The first case [16] is a primary PACC, arising from the stomach, which presented a 5 cm
ulcerated gastric mass onset with anemia. Poorly differentiated gastric adenocarcinoma was
diagnosed at a preoperative biopsy, and partial gastrectomy with Billroth II reconstruction
was performed but, during the anatomopathological examination, the diagnosis of PACC
was performed, and demonstrated a positivity for antitrypsin and antichymotrypsin; no
pancreatic or non-pancreatic tumors could be identified postoperatively. The second
case regards a PACC with erosion of the duodenal bulb and pylorus; the preoperative
diagnosis was non-functioning pancreatic endocrine tumor or gastric cancer invading
both the duodenum and the pancreatic head. The patient underwent surgery and died
after 6 months from multiple liver metastases [22]. The third case involved splenic flexure
of the colon; a left hemicolectomy, resection of the jejunum, the pancreas body and tail,
in association with splenectomy were performed, and the patient died 14 weeks after
surgery of hepatic failure [23]. A particular clinical case is described in the literature
with a preoperative diagnosis of a gastro-intestinal stromal tumor (GIST) or malignant
lymphoma (ML), was about an acinar cell carcinoma arising from an ectopic pancreas
invaded the pylorus [17]. Takagi et al. described more recently a case of PACC arising
with melena; it was identified preoperatively with a jejunal mass associated with a jejunal
vein thrombus. The patient underwent partial jejunostomy and partial pancreatectomy
surgery and a 10-month follow-up showed no recurrences [24]. Another case present in the
literature describes PACCs of 10 cm in diameter with a high level of serum alpha-fetoprotein
(AFP, 1222.4 ng/mL) without being able to certainly identify the origin of the tumor; the
diagnosis was hepatocellular carcinoma due to the connection with the left hepatic obo and
AFP level [25]. The last case report deals with a patient without evidence of a pancreatic
tumor treated with subtotal gastrectomy for a 4 cm ulcerated tumor in the distal antrum.
Microscopically, intense positivity for alpha-1-antitrypsin was found, and a diagnosis of
PACC originating from ectopic cells was made [26].
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Table 1. Case reports of PACC with extensive involvement of adjacent organs and misunderstood
preoperative diagnosis.

Authors Preoperative Diagnosis Tumor Size
(cm)

Surgical
Treatment Follow-Up

Sun Y. et al. (2004) [16] Gastric cancer 5 Partial gastrectomy and
Billroth II reconstruction /

Matsuyama T. et al.
(2004) [22]

Gastric cancer or
nonfunctioning pancreatic
endocrine tumor invading
the duodenum and
pancreatic head

10
Pancreatoduodenectomy
and resection of the
transverse colon

Died of multiple liver
metastases after 6
months

Asayama N. et al.
(2014) [23] Descending colon cancer 11

Left hemicolectomy,
resection of the jejunum,
resection of the pancreas
body and tail, and
splenectomy

Died 14 weeks after
surgery of hepatic
failure

Mizuno Y. et al.
(2007) [17]

Gastrointestinal stromal
tumor or malignant
lymphoma of the pylorus

7 Pancreaticoduodenectomy
11 months without
recurrence or
metastases

Takagi K. et al. (2017) [24] Jejunal adenocarcinoma 8 Partial jejunectomy and
partial pancreatectomy

10 months without
recurrence or
metastases

Hiraoka A. et al.
(2012) [25]

Hepatocellular carcinoma
and intrahepatic metastasis
of hepatocellular
carcinoma

10
Pancreaticoduodenectomy
and resection of the 5th
segment of the liver

Died after 2 months

Ambrosini-Spaltro A.
et al. (2008) [26] Gastric cancer 4

Subtotal gastrectomy
with Roux-en-Y
reconstruction

/

4. Conclusions

Here, PACC is a rare and highly aggressive tumor that represents <2% of exocrine
pancreatic cancers and most often occurs in adulthood (at 60–70 year of age) [1]. Overall
survival in patients with PACC ranges from 18 to 47 months [7]. The literature shows
about 50% of cases with metastases at diagnosis, often to the liver [5], although they can
sometimes occur in the lungs, in ovaries, and in cervical lymph nodes [2].

If lipase hypersecretion syndrome is present, survival is shorter, as it is frequently
associated with the presence of diffuse metastatic disease [2].

Surgery is the treatment of choice if PACC is diagnosed at early stage, but excision is
recommended as treatment of these cancers regardless the size, when feasible, also because
the role of neoadjuvant or adjuvant chemo- or radiotherapy remain unproven [3].

Considering that PACC is a rare tumor with a frequent unusual clinical presentation,
it should be considered in differential diagnosis of peri-pancreatic large size tumors and
unclear diagnoses.

We are aware about the limitation of our single case report and the limited data in the
literature about this topic, but our paper could improve the knowledge about this rare and
confusing tumor.
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