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Case Report
Liver metastasis from adenoid cystic carcinoma  
of the submandibular gland: a case report
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Abstract: Background: Adenoid cystic carcinoma (ACC) is a rare malignancy of epithelial origin. It involves a variety 
of histologic types and often has distant metastasis. ACC metastasis to the liver is rare and usually involves spread 
to other organs. Case presentation: We report a case of liver metastasis from a submandibular gland adenoid cystic 
carcinoma 11 years after resection of tumor. The patient was admitted to our hospital due to a liver-occupying le-
sion found by abdominal B-ultrasound, CT and MRI. A metastasis was found only in the liver, and after discussion 
the patient was treated with surgery. This tumor was histologically consistent with the diagnostic criteria of ACC. 
The patient was followed up 24 months after surgery, and showed no recurrence in the liver parenchyma at the site 
of operation or other organs. Conclusions: ACC is a very rare tumor and its pathogenesis is not completely clear. 
There are few articles about the imaging findings of ACC in the liver, and so it was difficult for us to make a correct 
diagnosis in clinical practice. The diagnosis of ACC mainly relies on pathologic examination, so we summarize the 
correlation between imaging and pathology.
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Background

Adenoid cystic carcinoma (ACC) is a rare malig-
nancy of epithelial origin, and originates most 
commonly in the salivary glands, trachea, and 
bronchus [1]. Therefore, the occurrence of ACC 
is in tissues with mucinous glands.

It involves a variety of histologic types, and 
most of the cells are small, with minimal cyto-
plasm. The cells are arranged in nests or sheets 
that are fenestrated by round or oval spaces, 
creating the characteristic cribriform design 
[2]. Occasionally, the tumors have predominant 
solid cellular growth with a basaloid or anaplas-
tic appearance that has few, if any fenestra-
tions [2]. The solid variant of ACC often demon-
strates small areas of necrosis. Tubular stru- 
ctures with minimal stratification of epithelial 
lining are often mixed with classic cribriform 
and solid areas. Therefore, according to the 
tumor cell arrangement, it can be divided into 
tubular type, sieve pore type, and parenchymal 
type, and the sieve pore type is the most com-
mon type [3]. Some scholars believe that the 

prognosis of parenchymal type is relatively poor 
because of its highly invasive nature [3]. The 
histologic type of the tumor determines the 
growth pattern and prognosis. ACC tends to 
occur in women and is most commonly seen in 
women aged 40-60 [4, 5]. According to Spiro 
[6], distant metastasis rate of ACC is 43%, 
often to lung, liver, and bone tissue, while lym-
phatic metastasis is very rare. However, reports 
on liver metastasis in the literature are extreme-
ly rare and lack relevant imaging data. There 
are only 2 cases with primary hepatic ACC re- 
ported to date. As the patient had a history of 
ACC of the submandibular gland, we consid-
ered the liver mass to be metastatic.

Case presentation

A 69-year-old female was admitted to our hos-
pital due to a liver occupying lesion found by 
abdominal B-ultrasound. She visited local hos-
pital due to cold, but on examination revealed a 
lesion. Also the abdominal B-ultrasound reve- 
aled hepatic abnormalities, with a mass of 5.6× 
7.0 cm in the lateral lobe of the left liver, accom-
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panied by hypoechoic signals (Figure 1A) and 
increased blood flow (Figure 1B). She had no 
obvious abdominal pain, abdominal distention, 
nausea, or vomiting. Physical examination reve- 
aled that the liver was not involved at the right 
costal margin. The patient had no history of 
hepatitis B. Liver enzymes such as alanine 
transaminase (ALT), aspartate aminotransfer-
ase (AST), and gamma-glutamyl transferase 

demonstrated no obvious uptake signs at the 
hepatobiliary specific phase (Figure 3F). MRI 
scan showed malignancy of the lesion.

Pathologic findings

Preoperative clinical diagnosis was cholangio-
carcinoma and so surgery was scheduled. 
During the operation, the left lobe of the liver 

Figure 1. US revealed a hypoechoic mass in the left liver (A) with increased 
blood flow (B).

Figure 2. CT image (A) showed a well-delimited, low-density focal lesion in 
segment III. Enhanced CT (B-D) showed a focal lesion in segment III featur-
ing progressive enhancement.

(GGT) were within normal ran- 
ge. Serum AFP, CEA and CA199 
levels were within normal ran- 
ges.

Computerized tomography ex- 
amination revealed a circular, 
low-density lesion of 6.5×7.2 
cm in segment 3 of the liver 
with a clear boundary (Figure 
2A). The lesion protruded out 
of the liver capsule, but did not 
involve the liver capsule. The 
solid part of the lesion was 
slightly enhanced in the arteri-
al phase (Figure 2B) and a 
hyperechoic enhancement was 
observed during the portal 
(Figure 2C) and delayed phas-
es (Figure 2D). Triphasic con-
trast enhanced spiral Com- 
puted tomography (CT) scan 
showed no enhancement of 
necrotic lesions (Figure 2A-C).

Transverse T2-weighted TSE 
image showed a high signal 
focal lesion of 7.2×6.5 cm on 
segment 3 of the liver with a 
clear boundary on Magnetic re- 
sonance imaging (MRI) (Figure 
3A). Transverse 3D T1-weight- 
ed fat saturation image showed 
a low signal lesion (Figure 3B). 
Contrast-enhanced MRI show- 
ed a progressive enhancement 
of the lesion. The lesion show- 
ed a slight enhancement dur-
ing the arterial phase (Figure 
3C), and further enhancement 
during the portal (Figure 3D) 
and delayed phases (Figure 
3E). Dynamic scanning showed 
no enhancement in the necrot-
ic area in the center of the 
lesion (Figure 3C-E). The lesion 



Liver metastasis, adenoid cystic carcinoma

552 Int J Clin Exp Pathol 2020;13(3):550-555

with adjacent capsule and diaphragm were 
resected. The resected liver tissue measured 
12.0×8.5×8.5×5.0 cm and sectioning of the 
mass was of 9.0×7.0×7.0 cm (Figure 4). The 
mass was in close proximity to the capsule, and 

ing various patterns, including the tubular, crib-
riform and solid forms [7]. In our case, the 
tumor was mainly cribriform with few tubular 
structures and no solid structures. Therefore, 
this tumor is histologically consistent with the 
diagnostic criteria of ACC. The results of immu-
nohistochemistry further support our diagn- 
osis.

Clinical course

The patient was followed up 24 months after 
surgery, and showed no recurrence in the liver 
parenchyma at the site of operation.

Discussion and conclusions

In 1859, Theodor Billroth was the first to 
describe ACC as cylindromas in his histologic 
studies. ACC is a rare tumor that mainly occurs 
in the salivary glands [8]. ACC accounts for 10% 

Figure 3. Transverse T2-weighted TSE image (A) showed a well-delimited, 
high signal focal lesion in segment III. Transverse 3D T1-weighted fat satu-
ration image showed a low signal lesion (B). Contrast-enhanced MR imag-
ing showed progressive enhancement of the lesion. The lesion revealed 
slight enhancement in the arterial phase (C), and further enhancement in 
the portal phase (D) and delayed phase (E). Dynamic scanning showed no 
enhanced necrotic area at the center of the lesion (C-E). The lesion has no 
obvious uptake signs at the hepatobiliary specific phase (F).

Figure 4. Gross appearance of the tumor.

did not invade the blood ves-
sels and nerves. 

Hematoxylin and eosin stain-
ing confirmed the mass as a 
cribriform ACC (Figure 5). Micr- 
oscopically, the tumors were 
mainly cribriform with few tu- 
bular and no solid structures 
(Figure 5). The tumor is clearly 
demarcated from the adjacent 
liver parenchyma (Figure 5A). 
The cribriform region is filled 
with mucous and eosinophilic 
material (Figure 5B, 5C), and 
tubules are seen in this tumor 
(Figure 5D). Immunohistoche- 
mically, the luminal cells are 
positive for CK7 and CD117, 
and the tumor cells are tan in 
color (Figure 6A, 6B). CK-P is 
diffusely positive in the luminal 
and abluminal cells (Figure 
6C). P63 staining labels the 
abluminal cells but not the 
luminal cells (Figure 6D). 

According to the latest defini-
tion of the World Health Org- 
anization (WHO), ACC is a slow-
growing and a relentless sali-
vary gland malignancy that 
consists of epithelial and myo-
epithelial neoplastic cells form-
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of all salivary gland tumors and 21.9% of all 
salivary gland malignant tumors [9]. ACC is 
characterized by slow growth and the local 
recurrence rate is highly variable, with a 5-year 
survival rate of less than 50% and a 10-year 
survival rate of less than 20% [10, 11]. In our 

the arterial phase of CT and MRI, the lesion was 
seen to be supplied by the left hepatic artery. 
Prior to pathologic examination, the imaging 
findings suggested that the lesion was a malig-
nant space-occupying lesion, but it was difficult 
to determine its identity. However, ACC of the 

Figure 5. Microscopic appearance of adenoid cystic carcinoma. The tumor 
is clearly demarcated from the adjacent liver parenchyma (A, 100×). The 
cribriform region is filled with mucous (B, 200×) and eosinophilic material 
(C, 200×). Some tubular structures are seen within the tumor (D, 200×).

Figure 6. Immunohistochemical staining results of primary hepatic adenoid 
cystic carcinoma. CK7 w labels luminal cells but not abluminal cells (A, 
200×). CD117 was found diffusely in the tumor cells and staining labels 
luminal cells, which are tan (B, 200×). CK-P was diffusely positive in the 
luminal and abluminal cells (C, 200×). P63 staining labeled the abluminal 
cells but not the luminal cells (D, 200×).

patient, there was no local 
neoplasm recurrence found 11 
years after the resection of the 
submandibular gland ACC.

Distant metastasis of ACC is 
most commonly seen in the 
lungs, followed by bone, liver, 
and brain [12-14]. ACC metas-
tasis to the liver is rare and 
usually involves spread to 
other organs [12]. In this re- 
port, the metastasis was found 
only in the liver, and the patient 
was treated by surgery after 
discussion. This tumor had the 
typical morphologic features 
and immunohistochemical pro-
file of ACC. The pathologic data 
of the patient were obtained by 
two experienced pathologists. 
Scholars [15] have reported 
that patients with distant me- 
tastases initially present with 
perineural invasion. But our 
patient showed no invasion 
into the peripheral blood ves-
sels and nerves on histologic 
examination. Lymph node me- 
tastasis from ACC is rarely 
reported. In our case report, 
the patient had no retroperito-
neal lymphadenopathy.

Liver metastasis is rare and 
lacks relevant imaging data. In 
this report, the patient’s imag-
ing findings and pathologic 
types were described in detail. 
There were no symptoms of 
abdominal pain when the pa- 
tient went to the hospital for 
treatment. CT and MRI imaging 
of this patient showed mild 
enhancement in the arterial 
stage, further enhancement in 
the portal stage and delayed 
stage, and no enhancement in 
the center of the lesion. During 
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liver can be mainly differentiated from hepato-
cellular carcinoma (HCC), hemangioma, hepa-
tapostema and cholangiocarcinoma. The imag-
ing manifestations of HCC are markedly en- 
hanced in the arterial phase, and rapidly dimin-
ished in portal and delayed phases, with typical 
“fast in and out” changes. The pseudocapsule 
can be seen in the portal phase, and AFP is 
elevated in most HCC patients. The imaging 
features of hepatic hemangioma show mild 
enhancement in the arterial phase, and further 
enhancement in portal phase and delayed 
phase, with the characteristics of “slowly com-
ing into and slowly going out”. The imaging 
appearance of the liver abscess involves ma- 
rked enhancement of the cyst wall with gar-
land-like appearance. ACC is enhanced in a 
similar way to cholangiocarcinoma, and the 
enhancement of ACC is more obvious.

Clinical manifestations and imaging findings 
revealed that ACC secondary masses in the 
liver were diverse, and showed no obvious fea-
tures. They were difficult to diagnose by imag-
ing. Thus, we should conduct a detailed inquiry 
into the patient’s clinical history, and exclude 
the presence of other liver lesions.

ACC is a very rare tumor and its pathogenesis is 
not completely clear. There were few articles 
about the imaging findings and pathologic typ-
ing of ACC from the liver, and so it is difficult for 
us to make a correct diagnosis in clinical prac-
tice. Therefore, more articles on imaging and 
pathology of hepatic ACC are needed to provide 
better guidelines regarding the clinical diagno-
sis and treatment of ACC of the liver.

Acknowledgements

The reporting of patient information has been 
done in accordance to our institution’s po- 
licies. 

The patient has given written informed consent 
to use his medical history including pathologi-
cal and imaging data in the manuscript.

Disclosure of conflict of interest

None.

Abbreviations

ACC, Adenoid cystic carcinoma; ALT, Alanine 
transaminase; AST, Aspartate aminotransfer-

ase; GGT, Gamma-glutamyl transferase; CT, 
Computed tomography; MRI, Magnetic reso-
nance imaging; WHO, World health organiza-
tion; HCC, Hepatocellular carcinoma.

Address correspondence to: Feng Hu, Department 
of Dermatology, Hunan Provincial People’s Hospital, 
The First Affiliated Hospital of Hunan Normal 
University, Changsha, Hunan, China. E-mail: doc-
torhufeng@163.com; Jian-Bin Liu, Department of 
Radiology, Hunan Provincial People’s Hospital, The 
First Affiliated Hospital of Hunan Normal University, 
Changsha, Hunan, China. E-mail: binban24@163.
com

References

[1] Morioka T, Matsushima T, Ikezaki K, Nagata S, 
Ohta M, Hasuo K and Fukui M. Intracranial ad-
enoid cystic carcinoma mimicking meningio-
ma: report of two cases. Neuroradiology 1993; 
35: 462-465.

[2] Szanto PA, Luna MA, Tortoledo ME and White 
RA. Histologic grading of adenoid cystic carci-
noma of the salivary glands. Cancer 1984; 54: 
1062-1069.

[3] Perzin KH, Gullane P and Clairmont AC. Ade-
noid cystic carcinomas arising in salivary 
glands: a correlation of histologic features and 
clinical course. Cancer 1978; 42: 265-282.

[4] Ghabach B, Anderson WF, Curtis RE, Huycke 
MM, Lavigne JA and Dores GM. Adenoid cystic 
carcinoma of the breast in the United States 
(1977 to 2006): a population-based cohort 
study. Breast Cancer Res 2010; 12: R54.

[5] Brill LB 2nd, Kanner WA, Fehr A, Andrén Y, 
Moskaluk CA, Löning T, Stenman G and Frier-
son HF Jr. Analysis of MYB expression and 
MYB-NFIB gene fusions in adenoid cystic carci-
noma and other salivary neoplasms. Mod 
Pathol 2011; 24: 1169-1176.

[6] Spiro RH. Distant metastasis in adenoid cystic 
carcinoma of salivary origin. Am J Surg 1997; 
174: 495-498.

[7] Stenman G, Licitra L, Said-Al-Naief, et al. Ade-
noid cystic carcinoma. In: El-Naggar AK, Chan 
JKC, Grandis JR, Takata T and Slootweg PJ, edi-
tors. WHO classification of head and neck tu-
mours. 4th edition. Lyon: International Agency 
for Research On Cancer; 2017. pp. 164-165.

[8] Anupriya S, Mahesh P, Sharada P, Swamina-
than U, Nagamalini B and Hosthor SS. Immu-
nohistochemical analysis of laminin expres-
sion in adenoid cystic carcinoma. J Oral Ma- 
xillofac Pathol 2014; 18 Suppl 1: S26-31.

[9] Sprior RH. Salivery neoplasms overview of a 
35-year experience with 2807 patitents. Head 
Neck Surg 1986; 8: 177-184.

mailto:doctorhufeng@163.com
mailto:doctorhufeng@163.com
mailto:binban24@163.com
mailto:binban24@163.com


Liver metastasis, adenoid cystic carcinoma

555 Int J Clin Exp Pathol 2020;13(3):550-555

[10] Meldrum ML, Tse DT and Benedetto P. Neoad-
juvant intracarotid chemotherapy for treat-
ment of advanced adenocystic carcinoma of 
the lacrimal gland. Arch Ophthalmol 1998; 
116: 315-321.

[11] Speight PM and Barrett AW. Salivary gland tu-
mours. Oral Dis 2002; 8: 229-240.

[12] Binesh F, Akhavan A, Masumi O, Mirvakili A 
and Behniafard N. Cinicopathological review 
and survival characteristics of adenoid cystic 
carcinoma. Indian J Otolaryngol Head Neck 
Surg 2015; 67 Suppl 1: 62-66.

[13] Sugarbaker EV. Patterns of metastasis in hu-
man malignancies. Cancer Bciol Rev 1981; 2: 
235-278.

[14] Mhamdi HA, Kourie HR, Jungels C, Aftimos P, 
Belbaraka R and Piccart-Gebhart M. Adenoid 
cystic carcinoma of the breast - an aggressive 
presentation with pulmonary, kidney, and 
brain metastases: a case report. J Med Case 
Rep 2017; 11: 303.

[15] Rapidis AD, Givalos N, Gakiopoulou H, Faratzis 
G, Stavrianos SD, Vilos GA, Douzinas EE and 
Patsouris E. Adenoid cystic carcinoma of the 
head and neck. Clinicopathological analysis of 
23 patients and review of the literature. Oral 
Oncol 2005; 41: 328-335.


