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Abstract

Acinar cell carcinoma (ACC) of the pancreas is a rare malig-
nant neoplasm with a poor prognosis. When in the pancreas, 
the diagnosis is relatively straightforward, based on charac-
teristic cytomorphologic features and positive staining for ac-
inar enzyme products such as trypsin and BCL10. However, 
ACC may occur in extra-pancreatic locations, where features 
overlapping with other entities can make the diagnosis chal-
lenging if not considered . Here, we report a case of pancre-
atic ACC that presented as a large splenic mass with a ra-
diologically and grossly unremarkable pancreas. The patient 
was subsequently found to have a BRCA2 germline mutation. 
This case is presented to highlight an unusual presentation 
of ACC; review the cytopathologic, histologic, and immuno-
histochemical characteristics of ACC; and add to the litera-
ture associating ACC with BRCA2 mutations, which may have 
therapeutic and familial testing implications.
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Introduction
Pancreatic acinar cell carcinoma (ACC) is a rare malignant ne-
oplasm, comprising 1–2% of pancreatic neoplasms in adults. 
Patients typically present with nonspecific symptoms but in 
rare cases, they may develop lipase hypersecretion syndrome 
with subcutaneous fat necrosis and polyarthralgia. Various ar-
chitectural patterns have been described, including acinar (in 
which the tumor cells recapitulate normal pancreatic acini), 
glandular, trabecular, and solid. Although rare, large pleomor-
phic cells and spindle cells can, sometimes, be seen. The tu-
mor cells contain intracytoplasmic, PAS-D-positive zymogen 

granules.1,2 The diagnosis is supported by demonstrating the 
presence of acinar enzyme products, with antibodies against 
trypsin and the COOH-terminal portion of BCL10 (which 
cross-reacts with the COOH-terminal portion of carboxy ester 
lipase) reportedly having the greatest sensitivities (95% and 
86%, respectively).2 Here, we present a case of ACC that 
had an unusual presentation as a large splenic mass with no 
apparent abnormalities in the pancreas on imaging or mac-
roscopic examination. The patient was subsequently found to 
have a germline mutation in BRCA2, which is increasingly be-
ing recognized as an important alteration in a subset of pan-
creatic ACCs.3 The manuscript was prepared according to the 
CARE guideline and the checklist was completed.

Case presentation
A 48-year-old man presented with a 7-month history of pro-
gressive abdominal pain, distention, and weight loss. His fam-
ily history included colon cancer in his father, Müllerian cancers 
in his mother and maternal grandmother, and breast cancer 
in a maternal aunt diagnosed at age 32. Computed tomogra-
phy imaging revealed a 22-centimeter, heterogeneous splenic 
mass with central necrosis (Fig. 1), thought to most likely rep-
resent a primary splenic angiosarcoma. No radiologic abnor-
mality was identified in the pancreas. His serum level of alpha-
fetoprotein was 109 ng/mL (reference range ≤8 ng/mL).

An ultrasound-guided core biopsy of the splenic mass was 
performed. Diff-Quik-stained touch preparations showed 
moderate cellularity, with small-to-medium-sized loose clus-
ters of cells in a background of naked nuclei (Fig. 2a). The 
tumor cells had abundant granular cytoplasm and eccentri-
cally placed large, polygonal nuclei with clumped chromatin 
(Fig. 2b). Stains for trypsin and BCL10 performed on the core 
biopsy were strong and diffusely positive within the tumor 
cells, confirming the diagnosis of ACC.

The patient underwent en bloc resection of the splenic 
mass with the distal pancreas, transverse colon, diaphragm, 
and omentum (Fig. 3a). Intraoperatively, the pancreas was 
reportedly normal. On gross examination, the tumor involved 
approximately 50% of the spleen and was adherent to the 
serosal surface of the transverse colon. Sectioning revealed 
a soft, tan, homogeneous cut surface with a central necrotic, 
hemorrhagic cavity. Grossly, the tumor did not involve the 
pancreas, and sectioning revealed no pancreatic masses. 
Tumor thrombus was found filling the splenic vein, and mi-
croscopic examination confirmed the presence of ACC in the 
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spleen but also demonstrated foci of ACC in the pancreas 
(Fig. 3b), with invasion into peripancreatic and splenic hilar 
soft tissues and mesocolon. Metastatic tumor was present in 
9 of 17 lymph nodes and as multiple omental and mesenteric 
nodules. The splenic vein resection margin was positive.

H&E-stained sections demonstrated tumor cells growing in 
an acinar pattern, with a single layer of basally located nu-
clei surrounding small-to-minute lumina (Fig. 4a). Scattered 
tumor cells contained intracytoplasmic fine, pink granules, 
highlighted by PAS-D stain (Fig. 4b–c). Mitotic figures were 
readily identified (up to 5 per high-power field). By immu-
nohistochemistry (Fig. 4d–i), the tumor cells were positive 
for broad-spectrum cytokeratins, showed partial positivity 
for CK7 and synaptophysin, and were negative for CK20 and 
chromogranin. Trypsin, BCL10, Glypican-3 and CD99 were 
positive, while HepPar-1, SALL4, and WT-1 were negative. 
Ki-67 highlighted 40% of tumor nuclei. Immunohistochemi-
cal stains for mismatch repair proteins (MLH1, PMS2, MSH2, 

MSH6) were intact.
Given his personal and family history of cancer, genetic 

testing was performed at Invitae (San Francisco, Califor-

Fig. 3.  Resection specimen. (a) Gross examination demonstrated a large 
tumor (T) involving the spleen (S); grossly, the tumor did not appear to involve 
the pancreas (P). (b) Acinar cell carcinoma (demarcated by arrows) recapitu-
lates normal pancreatic acini (left side of image) (H&E, ×100).

Fig. 2.  Touch preparations. (a) There is moderate cellularity, with small-to-medium-sized loose clusters of cells in a background of naked nuclei (Diff-Quick, ×200). 
(b) The tumor cells have abundant granular cytoplasm and eccentrically placed large, polygonal nuclei with clumped chromatin (Diff-Quick, ×400).

Fig. 1.  Computed tomography imaging shows a 22-centimeter, hetero-
geneous splenic mass with central necrosis. 
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nia) using the Multi-Cancer Panel with additional analysis 
of preliminary-evidence genes for pancreatic cancer (CDK4, 
FANCC, PALLD) and chronic pancreatitis genes (CASR, 
CFTR, CPA1, CTRC, PRSS1, SPINK1). Analysis revealed a 
heterozygous, pathogenic germline mutation in BRCA2, the 
gene associated with autosomal dominant hereditary breast 
and ovarian cancer (HBOC) syndrome. The mutation, a de-
letion of nucleotides 5576 to 5579 (c.5576_5579del), is a 
frameshift mutation (p.Ile1859Lysfs*3) expected to create 
a premature stop codon and thus truncated or absent pro-
tein product. FoundationOne CDx analysis of the tumor per-
formed at Foundation Medicine (Cambridge, Massachusetts) 
additionally demonstrated a tumor mutational burden of ≥10 
mutations/megabase, loss of CDKN2A/B, amplifications of 
AKT3 and RAD21, and alterations in MSH3 and SGK1.

The patient returned to his home country to undergo chem-
otherapy. He was alive 28 months after initial presentation.

The study was performed following the ethical standards 
of the institutions to which we are affiliated.

Discussion
Metastases to the spleen from solid tumors are extremely 

rare and typically occur in the setting of widespread meta-
static disease in a patient with known malignancy. The most 
common primary sources are the breast, lung, colon/rectum, 
ovary, and melanoma. In the exceptional case without a pre-
viously diagnosed malignancy, the diagnosis can be challeng-
ing, as imaging characteristics of metastatic lesions may be 
indistinguishable from those of primary splenic lesions. Thus, 
the differential diagnosis generally includes malignancies 
such as lymphoma and angiosarcoma, benign hemangiomas 
and hamartomas, and non-neoplastic processes including in-
fections and granulomatous disease.4

ACC most commonly arises in the head of the pancreas but 
may involve any part of the pancreas.2 Extra-pancreatic pri-
mary cases have been reported in the liver and stomach and 
have been suggested to arise from metaplastic or heterotopic 
pancreatic tissue.5–8 However, in nearly all of those cases, 
pancreatic origin was excluded based on unremarkable imag-
ing and intraoperative evaluation (which were likewise normal 
in our case) and not microscopic examination. Given the pres-
ence of tumor in the pancreas with extensive lymphovascular 
invasion, we favor our case to be a pancreatic primary with 
splenic metastasis through the splenic vein. However, other 
possibilities include microscopic direct extension from the 

Fig. 4.  Histology and staining of the specimen. (a) The acinar pattern is characterized by a single layer of basally located nuclei surrounding small-to-minute 
lumina (H&E, ×200). (b) Tumor cells contain intracytoplasmic fine, pink granules (arrows) (H&E, ×400). (c) The granules are highlighted on PAS-D stain (×400). Im-
munohistochemistry shows patchy positivity for CK7. (d) focal positivity for synaptophysin. (e) and strong diffuse staining for CD99. (f) glypican-3. (g) trypsin. (h) 
and BCL10. (i) (×200).
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pancreas to the spleen or originating in heterotopic/ectopic 
pancreatic tissue. Ando et al. previously described a case of 
pancreatic acinar cell carcinoma that produced a 3.5-cm soli-
tary splenic metastasis that resulted in splenic rupture.9

In the pancreas, the differential diagnosis of ACC includes 
pancreatoblastoma and pancreatic neuroendocrine tumor 
(PanNET). Like ACC, pancreatoblastoma shows acinar differ-
entiation but can be distinguished by the presence of squa-
moid nests.10 ACC (particularly those showing trabecular 
growth) can appear nearly identical to PanNet and can like-
wise demonstrate staining for the neuroendocrine markers 
synaptophysin and chromogranin. Features that have been 
suggested to favor ACC over PanNET include high mitotic 
count (>10 mitoses per 10 high-power fields) and promi-
nent nucleoli, although our case did not demonstrate the lat-
ter.2 In our case, we also considered the possibility of a yolk 
sac tumor, given the elevated serum alpha-fetoprotein level 
and immunohistochemical positivity for glypican-3; however, 
SALL4 was negative.

The pathogenesis of ACC is not well understood. ACC and 
pancreatic ductal adenocarcinoma have different mutation-
al signatures, with ACC having chromosomal instability but 
few highly recurrent gene mutations.1,3 Abnormalities in the 
Wnt/β-catenin pathway are seen in 20–25%, and rare cases 
of ACC have been described in patients with familial adeno-
matous polyposis.2,3 Microsatellite instability has been identi-
fied in up to 14% of ACCs.1 Our patient was found to have a 
germline mutation in BRCA2, the gene associated with HBOC 
syndrome. As a result of defective DNA repair, patients are 
at increased risk of melanoma and carcinomas of the breast, 
ovary, prostate, pancreas, and, possibly, biliary tract.11 In the 
literature, Kryklyva et al. recently identified 10 cases of ACC 
in patients with germline BRCA2 mutations and suggested 
that ACC may be a phenotypic expression of HBOC syndrome. 
Thus, it may be prudent to screen patients with ACC for BRCA 
mutations as these patients may benefit from targeted ther-
apy with platinum-based chemotherapies and/or PARP inhibi-
tors, and because of the implications for family members.

Conclusions
We present a case of acinar cell carcinoma presenting as a 
large splenic mass with occult pancreatic primary. Our case 
adds to the literature on associating pancreatic ACC with 
BRCA2 mutations.
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