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Acinar cell carcinoma (ACC) of the pancreas is uncommon 
and represents approximately 1–2% of all pancreas 
cancers (1-3). It is a pancreatic exocrine malignancy that 
is characterized by the expression of enzymes such as 
trypsin, chymotrypsin, amylase and lipase, detectable by 
immunohistochemistry (1). ACC of the pancreas differs 
from pancreatic ductal adenocarcinoma (PDAC) not only 
clinically and pathologically but also in terms of molecular 
features (4). In PDAC alterations in genes such as TP53 
(tumor protein 53), KRAS (V-Ki-ras2 Kirsten rat sarcoma 
viral oncogene homolog), DPC4 (deleted in pancreatic 
cancer 4), p16 are commonly observed whereas in ACC they 
are rare. In ACC aberrations in the APC/β-catenin pathway 
and losses on chromosome 11 have been reported (5). 

ACC of the pancreas is generally associated with a 
relatively improved prognosis as compared to PDAC, but 

is more aggressive when compared to endocrine pancreatic 
tumors (6). It is more commonly seen in males in the fifth 
or sixth decade (1,4-6). A paraneoplastic phenomenon with 
an elevated lipase known as lipase hypersecretion syndrome 
can also occur and may be associated with cutaneous 
findings (7,8). 

Extra pancreatic ACCs are infrequent but have 
been described previously in the jejunum, stomach and 
periampullary region of duodenum, and which are most 
commonly assumed to occur due to the presence of 
pancreatic heterotopia (9-15). Primary ACC of the liver 
is extremely rare and has been reported very rarely in the 
literature. Prior publications include a case report of a 
35-year-old lady with an elevated serum alpha fetoprotein 
(AFP) treated with a left hepatic lobectomy, while a second 
report included four primary liver tumors of ACC type 
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in which all four were treated surgically (16). One of the 
patients developed distant recurrence and was treated 
with chemotherapy (17). A third report commented 
on imaging findings identified in primary ACC of the  
liver (18). We report herein a case of primary ACC of 
the liver in a young woman, with bilobar liver disease at 
presentation treated with combination of surgical resection, 
hepatic arterial embolization and chemotherapy who had 
molecular profiling of her tumor. 

Case presentation

A 54-year-old female former one pack year smoker with 
no comorbidities was treated with terbinafine (Lamisil) 
for a fungal foot infection and was noted to early satiety 
and abdominal discomfort and blood testing demonstrated 
elevated transaminases. Transaminitis persisted following 

discontinuation of terbinafine, and an abdominal ultrasound 
was performed which showed a right liver mass. MRI 
liver with gadoxetate disodium contrast was performed 
to further evaluate, and demonstrated two liver masses; 
a hypoenhancing mass occupying the right hepatic 
lobe measuring 12.9 cm × 10.4 cm × 14.2 cm causing 
narrowing of the right hepatic vein and a smaller mass in 
segment IVA measuring 3.0 cm × 2.8 cm (see Figure 1A,B). 
Laboratory investigations revealed a CEA of 1.3 ng/mL  
(0–5 ng/mL), CA19-9 38 U/mL (0–40 U/mL) and elevated 
AFP 98.7 ng/mL (0–5 ng/mL). Further imaging with CT 
revealed no extra-hepatic sites of disease and specifically 
the pancreas appeared normal. Hepatitis serology was 
negative and a recent colonoscopy was normal. A right 
partial hepatectomy was performed to remove the dominant 
mass, however the second mass in segment IVA was found 
to be unresectable due to its proximity to the left hepatic 
vein. A biopsy of the second lesion was taken at the time of 
surgery. Pathological review of the resected tumor specimen 
revealed a carcinoma with a maximal tumor dimension of 
16.3 cm (Figure 2). Microscopically, the carcinoma was 
characterized by acinar structures consists of cells of various 
sizes with eosinophilic cytoplasm and basally located nuclei 
(Figure 3A,B). Lymphovascular invasion was identified. 
The adjacent hepatic parenchyma had evidence of non-
specific reactive changes with no significant fibrosis or 
cirrhosis. The biopsy of the second unresectable tumor was 
morphologically similar to the resected dominant lesion 
(Figure 4). Immunohistochemical staining showed positivity 
for trypsin (Figure 5A), chymotrypsin and focal staining 
for CK19. The tumor cells were negative for Hep Par-1  
(Figure 5B), ER, PR and TTF-1. Chromogranin and 
synaptophysin staining showed only scattered individual cell 
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Figure 1 MRI liver using Eovist. (A) Dominant heterogenous hypo enhancing mass in right hepatic lobe measuring 12.9 cm × 10.4 cm × 
14.2 cm with central necrosis; (B) smaller 3 cm × 2.8 cm mass in segment IVA.

Figure 2 Resected gross specimen. Well-demarcated, solid tumor 
composed of tan, fleshy lobules in the liver. Foci of hemorrhage 
and necrosis are present.
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positivity in the tumor resection specimen. 
Given the morphological and immuno typical features 

and no evidence of another primary source the diagnosis was 
consistent with an ACC involving the liver. A postoperative 
CT scan showed an increase in the segment IVA mass now 
measuring 7.2 cm × 4.8 cm with no new liver lesions or 
distant sites of disease evident. The patient proceeded to 
hepatic arterial embolization of the segment IVA lesion, 
which was performed using 100–300 µm Embosphere 
microspheres. A decision was then made for FOLFOX 
chemotherapy for six cycles following embolization 
with a view to treatment of residual micrometastatic 
disease. The patient completed FOLFOX therapy with 
no significant toxicity and recent imaging demonstrates 
a decrease in size of the necrotic tumor in segment IVA  
(3.8 cm × 2.8 cm) with no other evidence of disease (Figure 6). 
At time of manuscript submission, twenty months since 
diagnosis, the patient remains well and is currently under 

observation. Genomic profiling was also performed on 
the resected specimen using an in-house exon capture 
assay (Integrated Mutation Profiling of Actionable Cancer 
Targets, or MSK-IMPACT) to interrogate the mutation 
and copy number status of 379 oncogenes and tumor 
suppressor genes of the tumor compared to matched 
normal blood. Results revealed a β-catenin S45P mutation, 
deletions in chromosome 11, a MAP2K4 deletion and a 
CDH1 truncation mutation (see Table 1).

Discussion

ACC is a rare neoplasm with distinct characteristics that 
help aid its diagnosis. There were several radiographic and 
histologic features in this case that helped determine the 
diagnosis of primary ACC of the liver. On imaging both 
masses were hypo-enhancing with the larger lesion having 
evidence of necrosis. These features have been previously 
documented in ACC, with the presence of necrosis usually 
seen in larger lesions while smaller lesions are usually more 
solid in appearance (18,19). Primary ACCs most frequently 
metastasizes to the liver, therefore it is important to clearly 
establish that the liver lesions are not representative of 
metastatic disease from a pancreas ACC (1). In our patient 
there was no evidence of a pancreatic mass on imaging, 
at time of surgery, and the pancreas remains normal in 
appearance on current surveillance imaging 18 months 
since diagnosis. Morphologically the resected tumor and 
biopsy from the second lesion were consistent with ACC. 
Immunohistochemistry was of utmost importance in aiding 
in the diagnosis. The important diagnostic feature was 
the positivity by IHC for trypsin and chymotrypsin which 
have a 95% sensitivity to detect acinar differentiation (5). 

A B

Figure 3 Pathology from the resected acinar carcinoma of the liver specimen. (A) At low magnification, the tumor is highly cellular with 
scant stroma within the tumor nodules and the periphery of the carcinoma is well-circumscribed (H&E stain, 20×); (B) the neoplastic cells 
are arranged in back-to-back acinar units/glandular structures with variable sized lumina and basally located nuclei (H&E stain, 200×).

Figure 4 The second unresectable tumor was morphologically 
similar (H&E stain, 100×).
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The tumor did have focal staining for CK19 and CK7 
which are ductal epithelial markers. Presence of CK19 
and CK7 has been described in ACCs with CK19 staining 
occurring in 86% and CK7 staining in 73% in one  
series (20). This finding along with other reports 
corroborates the presence of CK7 and CK19 staining 
in ACCs (21,22). Given our patient’s tumor lacked the 
hepatocellular marker Hep-Par-1, the adjacent liver in the 
surgical specimen was normal with no evidence of cirrhosis, 
had no clinical risk factors for hepatitis and hepatitis 
serology was negative, these factors all point against a 
diagnosis of hepatocellular carcinoma. Our patient did have 
a slightly elevated AFP prior to surgery; this phenomenon 
has also been described in primary ACC of the pancreas 
and of the liver previously (16,22). Therefore in summary 
with regards to other differential diagnoses such as 
cholangiocarcinoma or multifocal hepatoma our case has 
features which are clearly consistent with ACC.

Elevated l ipase can occur in ACC leading to a 
paraneoplastic syndrome with patients having evidence 
of panniculitis,  eosinophilia and subcutaneous fat 
necrosis (8,23). This phenomenon also known as lipase 
hypersecretion syndrome can have an associated elevated 
amylase and patients tend to have a more aggressive clinical 
trajectory (8). In our patient lipase was normal; 41 U/L  
(range, 21–55 U/L) at diagnosis and clinically has had no 
evidence of such a syndrome throughout her disease course 
to date.

Surgery is the definitive treatment for localized 
ACC. Because one of the lesions was unresectable due 
to its proximity to the left hepatic vein, hepatic arterial 
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Figure 5 Immunohistochemical staining. (A) Tumor cells immunolabeled with trypsin (200×); (B) negative staining for Hep Par-1 (200×). 
Please note the background hepatocytes expressing Hep Par-1.

Figure 6 CT triphasic liver showing evidence of prior right 
hepatectomy with a non-enhancing lesion 3.5 cm × 2.1 cm in 
segment IVA.

Table 1 Results of tumor sequencing by MSK-IMPACT

Gene Mutation type

MEN1 11q13.1 Deletion

RPS6KB2 11q13.2 Deletion

AXIN1 16p13.3 Deletion

TSC2 16p13.3 Deletion

TRAF7 16p13.3 Deletion

CREBBP 16p13.3 Deletion

YES1 18p11.32 Deletion

MAP2K4 Intragenic deletion exons  
3 to 5

CTNNB1 exon3 S45P Missense

ARID1B exon 1 G245R Missense

TP63 exon14 R605Q Missense

CDH1 exon 14 splicing variant Frameshift
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embolization was performed following resection of the 
larger lesion. An excellent response to this procedure was 
evident, with central necrosis and a reduction in size of 
the lesion seen on imaging five weeks post embolization 
procedure and its effect continues on most recent imaging. 
There is a paucity of data regarding the efficacy of systemic 
therapy in ACC with gemcitabine or 5 fluorouracil based 
combination therapy most frequently utilized (4). In our 
case FOLFOX was administered for six cycles following 
embolization. Prognostic factors in ACC are not well 
established; stage has been shown to be prognostic with 
vascular invasion, perineural invasion, CK19 having a trend 
to a poorer prognosis (20,24).

This patient had no prior personal history of malignancy, 
and her family history was unknown as she was adopted. 
The association of other tumor types with ACC is unclear; 
although in one report 25% cases (10 patients) had a prior 
personal history of malignancy (4). The relationship of 
ACC development to inherited cancer predisposition 
syndromes is also uncertain, although cases have been 
reported to occur in a BRCA1 germline carrier and Lynch 
syndrome (4,25,26). Mismatch repair (MMR) deficiency 
has been seen to occur in ACC of the pancreas (26,27). The 
presence or absence of MMR staining was not commented 
on in the previous reported cases of primary ACC of the 
liver. In our case immunohistochemical staining revealed 
that DNA MMR protein is retained in the tumor. 

Ectopic  pancreas  t i ssue has  been suggested as 
contributing to the development of extra pancreatic ACC 
(10,14). Ectopic pancreas tissue has been illustrated in a case 
report as occurring in conjunction with a choledochal cyst 
and abnormal biliary anatomy (28). In our case there was 
no suggestion of such any such anatomical abnormalities 
present. In the primary ACC of the liver cases previously 
described in the literature none of the cases had heterotopic 
pancreas tissue evident. Pancreatic and liver cells are 
known to arise from a mutual progenitor cell and research 
has shown the capability of liver cells to differentiate to 
pancreatic type cells (29-31). Generating a hypothesis 
in this case that could have caused our patients tumor to 
develop it is possible that it is due to aberrant development 
of a common progenitor cell or given the presence of focal 
staining of cytokeratins CK7 and CK19 in our patient’s 
tumor possible transformation of a ductal epithelial cell 
with pure acinar differentiation.

Given the rarity of ACC it has been here-to-fore difficult 
to characterize the molecular profile of ACC however 

given the increased ability to perform tumor genomic 
sequencing this information is becoming more accessible. 
Genomic alterations found in pancreatic adenocarcinoma 
are different compared to ACC with mutations in KRAS, 
TP53, DPC4 and p16 commonly seen in PAC but are rarely 
found in ACC (4). Alterations in the adenomatosis polyposis 
coli-beta-catenin (APC-β catenin) pathway and allelic loss 
on chromosome 11p were previously found in ACC of the 
pancreas (27,32).

In our sequencing results deletions were evident in 
MEN1 and RPS6KB2 which are located on the long arm 
(q) of chromosome 11. Deletions were also seen on the 
short arm (p) of chromosome 16 in our case with AXIN1, 
TSC2, TRAF7 and CREBBP known to be located at this 
site. Loss of heterozygosity at chromosomes 11q, 13q, 
15q and 16q in nine pancreatic ACCs was previously 
reported (33). A frameshift alteration resulting in a CDH1 
(E cadherin) truncating mutation on chromosome 16q 
was also present in our case. Associated with lobular breast 
cancer and gastric carcinoma CDH1 somatic alterations 
have not been documented in ACC. In a previous report 
all 7 cases of ACC of the pancreas had E cadherin  
staining (34). A MAP2K4 (Mitogen activated protein kinase 
kinase 4) intragenic deletion was detected in our sequencing 
results for this tumor. MAP2K4 is located on the short arm 
of chromosome 17 and alterations in this gene have been 
described in high grade serous and endometrioid cancers 
of the ovary, lung and pancreas carcinoma (35-37). Our 
case we believe is the first to describe this type of alteration  
in ACC. 

Other mutations such germline or somatic mutations in 
BRCA2 and FAT genes have been described to be present 
in ACC with one patient with liver metastases who had a 
BRCA2 mutation obtaining a complete response to cisplatin 
based chemotherapy (38). DCC (deleted in colon cancer) 
and c-Myc alterations have been observed, with 30.4% 
(17/56) tumors showing complete loss of DCC expression 
and 48.2% (27/56) tumors having significant reduction 
of DCC expression while 17% had c-Myc amplification in 
one series (39). Our patient did not have evidence of DCC, 
c-Myc amplification or a BRCA2 somatic mutation (germline 
testing not performed) although we must make note these 
previous studies were of pancreatic ACCs. SND1-BRAF 
fusions have been reported to occur in 23% of a 44 sample 
set of ACCs of the pancreas which could allow possible 
MEK inhibition as a therapeutic strategy (40). Neither this 
alteration nor any other type of BRAF fusion was detected 
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in our patient by MSK-IMPACT. 
Our case is the first to describe the somatic molecular 

alterations seen in a primary ACC of the liver. Our patient 
had a mutation in CTNNB1 (β-catenin) S45P which results 
in an amino acid substitution at position 45 of β-catenin 
from a serine to a proline which is notably involved in 
β-catenin phosphorylation and ubiquitination (41). This 
mutation occurs on the glycogen synthase kinase 3 beta 
(GSK3β) phosphorylation site within β-catenin which allows 
β-catenin stabilization, leading to constitutive transcription 
activation of β-catenin/T-cell factor/lymphoid enhancer 
factor (TCF/LEF) genes in the Wnt signaling pathway 
(42,43). This mutation has been described in adrenocortical 
adenomas, adrenocortical carcinomas and hepatocellular 
carcinoma (34,42,44-46). The CTNNB1 S45P mutation 
reflects the likely importance of Wnt signaling in this case. 

In summary, we describe a rare case of primary ACC of 
the liver, highlighting the importance of multidisciplinary 
approach to management. Molecular profiling of this 
identified several possible molecular drivers, including Wnt 
signaling, deletions in chromosome 11 and 16. We also 
saw a CDH1 truncating mutation and a MAP2K4 deletion. 
Targeting the Wnt signaling pathway may have role in 
future therapeutic strategies.
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