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Abstract 

Background  Salivary gland tumors are rare, representing 6–8% of head and neck tumors. Adenoid cystic carcinoma 
represents approximately 10% of salivary gland tumors. The preferential sites of metastases are the lung and bone, 
followed by the brain and liver. Liver metastasis as the initial clinical manifestation of parotid gland adenoid cystic 
carcinoma is very rare.

Case presentation  We report the case of a 29-year-old African American male patient with a metastatic salivary 
gland tumor who presented initially with a large hepatic mass. He complained of right upper quadrant pain and early 
satiety. Abdominal computed tomography revealed hepatomegaly with a large mass centered in the left lobe 
measuring 14 cm. A computed tomography scan revealed innumerable bilateral pulmonary nodules measuring 
up to 8 mm, favoring metastases. Initial histopathological examination of the liver biopsy specimens revealed a well-
differentiated carcinoma characterized by a distinctive myxoid stroma, consistent with metastatic adenoid cystic 
carcinoma. The patient underwent transcatheter arterial chemoembolization and was discharged with a hematol-
ogy–oncology follow-up. A presumptive diagnosis of stage IV adenoid cystic carcinoma with lung and liver metasta-
ses was made. The patient was given cisplatin and vinorelbine.

Conclusion  Metastatic parotid gland adenoid cystic carcinoma with initial clinical manifestation as a liver mass 
is very rare and was pathologically confirmed in this patient by its histological appearance. This case emphasizes 
the need for clinicians to consider salivary gland tumors in the differential diagnosis of unexplained hepatic lesions.
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Introduction
Salivary gland tumors are rare, representing 6–8% of 
head and neck tumors [1]. Among these, adenoid cystic 
carcinoma (ACC) is a significant malignant subset, 
accounting for approximately 10% of all salivary gland 
neoplasms and about 1% of head and neck malignancies 
[2, 3]. ACC affects both major and minor salivary glands, 
with a slight predilection for the minor glands. The 
incidence of ACC is estimated to be 0.4–13.5 cases per 
100,000 person-years, highlighting its rarity [4].
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ACCs are characterized by slow growth, high rates 
of distant metastasis, and difficulty in resection due to 
multiple recurrences [3, 4]. The 5-year survival rate for 
ACC is relatively high at 89%, but this drops significantly 
to 40% at 15 years, underscoring the importance of long-
term follow-up [5]. The preferential sites of metastases 
are the lungs (occurring in up to 70% of metastatic cases) 
and bone, followed by the brain and liver [6]. Most liver 
metastases are derived from non-parotid ACCs and are 
often related to local recurrence or metastases to other 
organs, particularly the lung [7]. Notably, isolated liver 
metastases from ACC are extremely rare, with only a 
handful of cases reported in literature. In contrast, basal 
cell adenocarcinoma (BCACs), another malignant subset 
of salivary gland tumors, accounts for less than 1% of 
salivary gland tumors and are generally considered low-
grade carcinomas that are locally destructive and tend 
to recur [2]. Unlike ACC, BCACs only occasionally 
metastasize, and very rarely to a distant site [8].

We herein report the case of a patient with a metastatic 
salivary gland tumor who presented initially with a 
significant hepatic mass originally believed to be a 
primary tumor. This case highlights the importance of 
considering rare metastatic presentations of ACC in the 
differential diagnosis of liver masses, even in the absence 
of a known primary tumor.

Case report
A 29-year-old African American male individual pre-
sented to the emergency department (ED) for right 
upper quadrant abdominal pain and early satiety. Physi-
cal examination was unrevealing except for abdominal 
tenderness. His past medical history included 5 years of 
daily alcohol use and occasional marijuana use. A com-
puted tomography (CT) scan revealed hepatomegaly 
with a large mass centered in the left lobe measuring 
14 cm (Fig. 1). Laboratory values showed mildly elevated 
transaminases, with an alanine transaminase (ALT) of 
51, aspartate aminotransferase (AST) of 74, and an alka-
line phosphatase of 93 units/L (Table 1). The patient was 
then discharged with a planned outpatient hepatology 
follow-up.

A total of 1 month later, the patient presented again 
to the ED with the same symptoms; magnetic resonance 
imaging (MRI) revealed a 19  cm enhancing left hepatic 
mass. Laboratory tests demonstrated  a mild elevation 
in transaminases, a negative hepatitis viral panel, and 
unremarkable tumor marker levels, including alpha-
fetoprotein (AFP), carcinoembryonic antigen (CEA), and 
carbohydrate antigen 19-9 (CA19.9). After appropriate 
pain control, the patient was discharged again with plans 
for outpatient follow-up.

The patient was lost to follow-up owing to insurance 
concerns, until he presented to a different ED the follow-
ing month for abdominal pain, vomiting, early satiety, and 
unintentional 10 lb weight loss. Abdominal CT angiogra-
phy with contrast showed a 21 cm hepatic mass centered 
in the left hepatic lobe (Fig. 2), and given the concern for 
hepatocellular carcinoma, the patient was admitted for 
biopsy and staging imaging. Laboratory tests revealed 
alkaline phosphatase elevation (451  IU/L) and mildly 
elevated transaminases, with an AST level of 93 units/L 
and an ALT of 45 units/L. His tumor marker laboratory 
results were within normal ranges (CA 19.9 < 14.0; AFP: 
1.97; and CEA: 5.28). A chest CT revealed innumer-
able bilateral pulmonary nodules measuring up to 8 mm, 
favoring metastases. Initial histopathological examina-
tion of the liver biopsy specimens revealed a well-differ-
entiated carcinoma characterized by a distinctive myxoid 
stroma with tubular and cribriform structures, consistent 
with metastatic adenoid cystic carcinoma. The patient 
underwent transcatheter arterial chemoembolization 
(TACE) and was discharged with a hematology–oncology 
follow-up.

He was readmitted 2 weeks later for a planned repeat 
TACE procedure, as well as a repeat liver biopsy for 
further testing. Initial laboratory values on admission 
were an AST of 44 units/L, ALT of 24 units/L, and alka-
line phosphatase of 282 units/L. During this admission, 
a computed tomography (CT) scan of the neck soft 
tissue with contrast revealed a complex bilobed mass 
in the right parotid gland measuring approximately 
6.5  cm (Fig.  3). Its progression into the parapharyn-
geal space caused notable deformity of the oropharynx, 
raising further concerns about potential malignancy. 

Fig. 1  Initial computed tomography scan demonstrates 
hepatomegaly with a large 14 cm mass in the left lobe
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A biopsy was taken with immunohistochemistry find-
ings suggestive of ACC (Fig. 4); however, BCAC could 
not be completely excluded without examination of a 
completely removed salivary gland tumor. Therefore, a 
presumptive diagnosis of stage IV adenoid cystic carci-
noma with metastases to the liver and lung was made. 
Given the tremendous tumor burden and poor progno-
sis, the treatment goals were palliative, and the patient 
was started on a chemotherapeutic regimen with cispl-
atin and vinorelbine.

A total of 5 months later, the patient presented to the 
emergency department with neurological symptoms, 
including lightheadedness and left-sided weakness. A 
CT scan revealed new right frontal hyperdensities, con-
sistent with brain metastasis. During this admission, he 
received one dose of radiotherapy with a plan to finish 

five doses. He was then discharged with a planned out-
patient follow-up.

Discussion
This case presents a rare instance of ACC initially 
manifested as a single hepatic mass. ACC is known for 
its slow growth and tendency for delayed metastasis, 
typically to the lungs and bones before affecting the liver 
[6]. Our patient’s presentation with a large liver mass as 
the primary finding is very rare.

The diagnostic journey in this case was complex, 
highlighting the challenges in identifying metastatic 

Table 1  Clinical course summary, with pertinent laboratory values and imaging results; several laboratory values were not available 
owing to presentation at an outside hospital

AST, aspartate aminotransferase; ALT, alanine aminotransferase; Alk Phos, alkaline phosphatase; ED, emergency department; TACE, transarterial chemoembolization

Presentation Lab values Mass findings Treatment Disposition

Initial ED visit AST: 74 units/L
ALT: 51 units/L
Alk Phos: 93 units/L

14 cm liver mass Symptom management Discharged with outpatient 
follow-up

Return ED visit, 1 month 
after initial visit

Mildly elevated AST and ALT 19 cm liver mass Symptom management Discharged, then lost 
to follow-up

Third ED visit, 2 months 
after initial visit

AST: 93 units/L
ALT: 45 units/L
Alk Phos: 451 units/L

21 cm liver mass 
with bilateral 8 mm 
pulmonary nodules

Transcatheter arterial 
chemoembolization (TACE)

Admission

Readmission 10 weeks 
after the initial visit

AST: 44 units/L
ALT: 24 units/L
Alk Phos: 282 units/L

New 6.5 cm right parotid 
mass

TACE, cisplatin, 
and vinorelbine

Continued outpatient 
follow-up

Fig. 2  Follow-up abdominal computed tomography angiography 
with contrast demonstrates hepatomegaly with a 21 cm hepatic 
mass centered in the left hepatic lobe

Fig. 3  A computed tomography scan of the neck soft tissue 
with contrast demonstrates a bilobed heterogeneously enhancing 
mass measuring 6.5 cm involving the superficial and deep lobe 
of the right parotid gland as well as the right parapharyngeal space
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ACC without a known primary tumor. The differential 
diagnosis of a large hepatic mass without a known 
primary tumor includes hepatocellular carcinoma, 
metastatic disease from an unknown primary source, or 
benign hepatic tumors (for example, hepatic adenoma 
and focal nodular hyperplasia) [9]. The rapid growth of 
the hepatic mass and the discovery of pulmonary nodules 
raised suspicion for a metastatic process. The distinctive 
histopathological findings observed in the liver biopsy, 
showing a well-differentiated carcinoma with myxoid 
stroma, were crucial in guiding the diagnosis towards a 
salivary gland origin, which was confirmed later with 
imaging and biopsy of the parotid gland. Previous 
literature associates solid structures on pathologic 
examination with higher metastatic potential in ACC 
rather than tubular or cribriform structures [10]. Our 
patient, however, presented with distant metastases and 
primarily tubular and cribriform features on pathologic 
analysis (Fig. 3).

The unique behavior of adenoid cystic carcinoma 
(ACC) is closely linked to its genetic profile. Unlike many 
other cancers, ACC has a specific genetic pattern that 
helps explain its slow, but persistent spread. Researchers 
have discovered a particular gene fusion (MYB-NFIB) 
in about half of ACC cases, which appears to drive the 
tumor’s ability to metastasize [11–14]. These genetic 
characteristics help explain why ACC can develop 
metastases years after the initial tumor is treated, and 
why it tends to spread to specific organs like the lungs 
and liver [15].

Liver metastasis in ACC is rare and typically occurs in 
conjunction with other organ involvement. Our case is 
notable, as isolated liver metastasis is uncommon, with 
only a few previous reports in literature [3, 5, 16–19]. The 
median survival time for patients with ACC liver metas-
tases is approximately 14  months, with 1-year survival 
rates at around 55.8% [4].

The treatment modalities for these patients are poorly 
understood because of their rarity, high degree of 
resistance to chemotherapeutic agents, and recurrence 
following surgical resection [3]. In this case, given the 
extensive tumor burden, a palliative approach combining 
local therapy (TACE) with systemic chemotherapy was 
chosen. This aligns with current practices for advanced 
ACC, where treatment aims to control symptoms and 
potentially slow disease progression [4].

Our case contributes to the limited understanding 
of ACC’s atypical presentations, emphasizing the 
importance of considering salivary gland tumors in the 
differential diagnosis of unexplained hepatic lesions. 
The treatment remains individualized, with a focus on 
palliative care to maximize patient comfort.

Conclusion
This case is an example of the atypical presentation of a 
metastatic salivary gland tumor as a single large hepatic 
mass. This emphasizes the need for clinicians to maintain 
a broad differential diagnosis when encountering hepatic 
masses, particularly in patients without a known primary 
malignancy. Adenoid cystic carcinoma presenting as 
a liver metastasis is exceedingly rare, highlighting the 
importance of thorough histopathological examination 
and consideration of atypical presentations of salivary 
gland tumors. We recommend comprehensive imaging 
studies, including head and neck regions, along with 
regular follow-up imaging in similar cases. This report 
contributes to the limited literature on ACC liver 
metastasis and addresses the necessity for individualized 
diagnostic and treatment approaches in managing rare 
salivary gland malignancies.
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