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Abstract. Adenoid cystic carcinoma (ACC) is a rare and 
aggressive malignancy characterized by a high incidence of 
distant metastasis. However, cases of ACC with liver and lymph 
node metastases are rarely reported and lack a standardized 
treatment consensus. The present report describes the case of 
a submandibular gland ACC with liver metastasis manifesting 
as the initial symptom. PET/CT revealed masses in the left 
submandibular gland and the liver. The patient underwent 
right tri‑lobe hepatectomy and resection of the submandibular 
gland tumor. Histological examination of the tumor revealed a 
cribriform type with both lymphovascular invasion and peri‑
neural invasion. New lymph node metastases were observed 
21 months after surgery of the submandibular gland tumor, 
and no further treatment was administered to date. The patient 
has survived for 28 months since the diagnosis of liver metas‑
tasis and currently exhibits stable vital signs. In conclusion, 
the present case illustrates a rare, high‑risk variant of rapidly 
progressing submandibular gland ACC, with liver metastasis 
serving as the initial presenting symptom. A multidisciplinary 
approach is essential for the effective management of complex 
metastatic ACC.

Introduction

Adenoid cystic carcinoma (ACC) is a rare and aggressive 
malignancy, comprising only ~1% of head and neck malignan‑
cies (1) and ~10% of salivary gland tumors (2). Most ACC 
cases arise from the minor salivary glands, with the palate 
and sinuses identified as the most common sites. A smaller 
proportion of cases originate from the major salivary glands, 
primarily the parotid gland (3‑5). ACC is characterized by its 
indolent growth, lymphovascular invasion, perineural inva‑
sion and a high incidence of distant metastasis. The long‑term 
prognosis for patients with ACC is poor, with a 10‑year overall 
survival (OS) rate of ~50%. Age >50 years, T3‑4, N+, M1, 
presence of lymphovascular invasion, perineural/nerve inva‑
sion and positive/close margin status are significant predictors 
for decreased survival (6). Notably, distant metastases occur 
in 40‑50% of cases, and the median survival time following 
metastasis is <3 years (7). Common metastatic sites include 
the lungs, liver and bones, with lung metastases being the most 
frequent, comprising 56‑85.9% of metastases, whereas lymph 
node metastases are very rare (6,8). Initial treatment most 
commonly consists of surgery with adjuvant radiation for the 
primary site (9), but there is no consensus on the management 
of liver metastases. The present report describes a rare case of 
submandibular gland ACC with liver metastasis as the initial 
clinical manifestation, and summarizes relevant literature to 
provide insights into the diagnosis and management of rapidly 
advancing high‑risk ACC.

Case report

A 69‑year‑old female patient presented at Beijing Tongren 
Hospital (Beijing, China) in February 2022 with a complaint 
of paroxysmal colicky pain in the mid‑abdomen for a dura‑
tion of 3 weeks. Abdominal CT revealed multiple irregularly 
shaped hepatic masses, the largest measuring ~15.7x14.3 cm 
(Fig. 1). Cancer antigen 19‑9 levels were recorded as 41.8 U/ml 
(reference range: 0‑37 U/ml), whereas α‑fetoprotein, carcino‑
embryonic antigen and other tumor biomarkers were negative. 
PET/CT imaging was performed to assess both local and 
systemic lesions, revealing a mildly hypermetabolic mass in 
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the left submandibular gland, hypermetabolic lymph nodes in 
the left upper deep neck and multiple hepatic masses exhib‑
iting unevenly increased metabolism (Fig. S1); these findings 
were highly suggestive of malignancy.

Following the exclusion of contraindications, a right 
tri‑lobe hepatectomy and regional lymph node dissection 
were performed at Beijing Youan Hospital (Beijing, China) 
in April 2022. Pathological analysis revealed multiple hepatic 
tumors, the largest measuring ~19x14x10 cm, featuring a firm, 
gray‑white cross‑section (data not shown). All specimens were 
fixed in 4% neutral buffered formalin at room temperature 
for 24 h within 30 min of devitalization, then grossed and 
subjected to routine dehydration, clearing and paraffin embed‑
ding. Next, 4 µm sections were obtained from each paraffin 
block using a microtome (MICROM HM 340E; Thermo 
Fisher Scientific, Inc.) and stained with hematoxylin‑eosin 
(HE). Samples were de‑waxed in two changes of xylene (5 min 
each), rehydrated to water with graded alcohols and stained 
with hematoxylin for 5 min. After washing the sections in 
water, the samples were differentiated in 1% hydrochloric acid 
in 70% ethanol. Sections were stained with eosin for 3 min, 
re‑immersed in alcohol and xylene, dehydrated in ethanol, 
cleared in xylene and cover slipped in a resinous mountant. 
Under an Olympus BX53 upright microscope, tumor cells were 
observed to be arranged in tubular, cribriform and cord‑like 
patterns, comprising epithelial and myoepithelial cell compo‑
nents (Fig. 2). Based on the clinical history, the findings were 
indicative of ACC with multiple liver metastases. Moreover, 
genomic profiling was performed by Genetron Health (Beijing, 
China) using a hybridization‑capture‑based targeted panel 
and Illumina high‑throughput sequencing. Genetic testing 
identified 15 gene mutations, including ATP binding cassette 
subfamily C member 8, A‑kinase anchoring protein 10, α 
kinase 1, BCL6 corepressor, carnosine synthase 1, cyclin 
dependent kinase inhibitor 1C, DEAF1 transcription factor, 
lysine demethylase 4B, keratin associated protein 17‑1, matrix 
metallopeptidase 24, phosphoinositide‑3‑kinase regulatory 
subunit 1 (PIK3R1), solute carrier family 12 member 2, SOX10, 
spermatogenesis and centriole associated 1 like and spectrin 
α, erythrocytic 1 (Table I); three gene copy number variations 
involving Achaete‑Scute family BHLH transcription factor 2, 
forkhead box L2 and NK2 homeobox 1; no gene rearrange‑
ments; microsatellite stability; and a tumor mutational burden 
of 0.49 mutations/mb.

After 3  months, the patient sought further diagnosis 
and treatment for an anterior neck mass at Beijing Tongren 
Hospital. This had been identified 6 years prior on the left 
anterior neck and measured ~1  cm, without any apparent 
pain, breathing difficulties, swallowing problems, choking 
or hoarseness. Initially disregarded, the mass had recently 
exhibited gradual enlargement. MRI of the neck revealed a 
nodular lesion in the posterior region of the left submandibular 
gland, displaying slightly prolonged T1 and T2 signals with 
heterogeneous intensity, a high signal on diffusion‑weighted 
imaging and apparent diffusion coefficient, and measuring 
~3.3x2.3x3.4 cm. The lesion appeared lobulated with indis‑
tinct boundaries and demonstrated notable heterogeneous 
enhancement on contrast‑enhanced scans (Fig. 3). Enlarged 
lymph nodes were observed in the left cervical level II region. 
Ultrasonography revealed an irregular hypoechoic lesion in the 

left submandibular area with well‑defined margins, protruding 
into the subcutaneous tissue, exhibiting heterogeneous internal 
echoes, scattered calcifications and minimal blood flow signals 
both around and within the lesion (Fig. 4).

Following the exclusion of contraindications, the patient 
underwent resection of the submandibular gland tumor and 
cervical lymph node dissection at Beijing Tongren Hospital 
(Beijing, China) in July 2022. Pathological examination 
following surgery revealed a grayish‑white, hard mass in the 
submandibular gland, measuring ~4.5x2.5x3.2 cm (data not 
shown). HE staining was performed as described above. The 
tumor was microscopically diagnosed as ACC, exhibiting 
primarily cribriform structures (80%), with tubular (15%) 
and solid (5%) patterns, demonstrating high differentiation 
without high‑grade transformation. Lymphovascular inva‑
sion and perineural invasion were observed; one lymph 
node exhibited metastasis, with the largest metastatic focus 
measuring ~2  mm and exhibiting extranodal extension 
(Fig.  5). Immunohistochemical staining was performed 
with the envision two step method. All primary antibodies 

Figure 1. Abdominal CT image showing multiple liver lesions.

Figure 2. Histological image of liver metastasis in adenoid cystic carcinoma 
showing tumor cells arranged in tubular and cribriform patterns (H&E stain; 
magnification, x200).
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were purchased from Beijing Zhongshan Golden Bridge 
Biotechnology Co., Ltd. (OriGene Technologies, Inc.) in a 
ready‑to‑use format, including Calponin (cat. no. ZA‑0524; 

clone EP63), CD117 (cat. no. ZA‑0523; clone EP10), cyto‑
keratin (CK; cat. no. ZM‑0069; clone AE1/AE3), CK7 (cat. 
no. ZM‑0071; clone UMAB161), CK8/18 (cat. no. ZM‑0315; 

Table I. Detected gene mutations and potential clinical significance.

Gene	 Protein function	 Clinical significance

ABCC8	 Modulator of ATP‑sensitive potassium channels and 	 Mutations have been associated with non‑insulin‑
	 insulin release	 dependent diabetes mellitus type II and 
		  hyperinsulinemic hypoglycemia of infancy
AKAP10	 Differentially targeted protein that binds to type I and II 	 Polymorphisms in this gene may be associated with 
	 regulatory subunits of protein kinase A and anchors them 	 increased risk of arrhythmias and sudden cardiac death
	 to the mitochondria or the plasma membrane	
ALPK1	 Serine/threonine‑protein kinase that detects bacterial 	 Associated diseases include retinal dystrophy, optic 
	 PAMPs	 nerve edema, splenomegaly, anhidrosis and migraine 
		  headache syndrome
BCOR	 An interacting corepressor of BCL6, a POZ/zinc finger 	 BCOR is altered in several solid and hematologic 
	 transcription repressor may influence apoptosis	 malignancies including acute myeloid leukemia and 
		  kidney clear cell sarcoma
CARNS1	 Catalyzes the formation of carnosine and homocarnosine	 Associated diseases include Persian Gulf syndrome
CDKN1C	 A strong inhibitor of several G1 cyclin/CDK complexes 	 Mutations in this gene are implicated in sporadic 
	 and a negative regulator of cell proliferation	 cancers and Beckwith‑Wiedemann syndrome
DEAF1	 A zinc finger domain‑containing protein that functions as a	Associated diseases include neurodevelopmental 
	  regulator of transcription	 disorder with hypotonia and impaired expressive
		  language and with or without seizures
KDM4B	 Enables histone H3K36 demethylase activity and histone 	 Biomarker of several diseases, including alopecia 
	 H3K9me2/H3K9me3 demethylase activity	 areata, lung cancer, medulloblastoma, prostate cancer 
		  and stomach cancer
KRTAP17‑1	KAP proteins form a matrix of keratin intermediate 	 Associated diseases include limited scleroderma
	 filaments which contribute to the structure of hair fibers	
MMP24	 Breakdown of extracellular matrix	 Associated diseases include cerebral arteriopathy, 
		  autosomal dominant, with subcortical infarcts and 
		  leukoencephalopathy, type 1 and Waardenburg 
		  syndrome, type 2E
PIK3R1	 This gene encodes the regulatory subunit of PI3‑kinase. 	 Mutated in several cancers, most frequently in glioma, 
	 PI3‑kinase phosphorylates the inositol ring of 	 endometrial and colorectal cancers
	 phosphatidylinositol at the 3' position	
SLC12A2	 The protein encoded by this gene mediates sodium and 	 Associated diseases include Delpire‑Mcneill syndrome
	 chloride transport and reabsorption	 and Kilquist syndrome
SOX10	 A transcription factor involved in embryonic development 	SOX10 amplification has been identified in several 
	 and cell fate	 cancers, including melanoma, bladder cancer and 
		  nasopharyngeal carcinoma
SPATC1L	 Predicted to be involved in spermatogenesis	 Associated diseases include spermatogenic failure 16 
		  and male infertility due to acephalic spermatozoa
SPTA1	 The encoded protein is primarily composed of 22 spectrin 	 Mutations in this gene result in several hereditary red 
	 repeats which are involved in dimer formation. It forms a 	 blood cell disorders
	 component of the erythrocyte plasma membrane	

The information presented in this table is available in the GeneCards (https://www.genecards.org/) and OncoKB (https://www.oncokb.org/) 
databases. ABCC8, ATP binding cassette subfamily C member 8; AKAP10, A‑kinase anchoring protein 10; ALPK1, α kinase 1; PAMPs, 
pathogen‑associated molecular pattern metabolites; BCOR, BCL6 corepressor; POZ, poxvirus and zinc finger; CARNS1, carnosine synthase 1; 
CDKN1C, cyclin dependent kinase inhibitor 1C; DEAF1, DEAF1 transcription factor; KDM4B, lysine demethylase 4B; KRTAP17‑1, keratin 
associated protein 17‑1; KAP, keratin‑associated protein; MMP24, matrix metallopeptidase 24; PIK3R1, phosphoinositide‑3‑kinase regulatory 
subunit 1; SLC12A2, solute carrier family 12 member 2; SOX10, SRY‑box transcription factor 10; SPATC1L, spermatogenesis and centriole 
associated 1 like; SPTA1, spectrin α, erythrocytic 1.

https://www.spandidos-publications.com/10.3892/ol.2025.15342
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Figure 3. Cervical MRI. Nodular lesion in the (A) horizontal and (B) coronal plane with slightly elongated T1 and (C) long T2 signals in the left submandibular 
gland region, with (D) high signal on diffusion‑weighted imaging.

Figure 4. Preoperative color Doppler ultrasound of the salivary glands and draining lymph nodes. (A) Irregular hypoechoic mass in the left submandibular 
area, with (B) sparse blood flow signals around and within the lesion.
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Figure 5. Histological image of submandibular gland adenoid cystic carcinoma (hematoxylin‑eosin stain). (A) Predominantly composed of cribriform 
structures (80%), with tubular (15%) and solid (5%) patterns, demonstrating high differentiation without high‑grade transformation (magnification, x100). 
(B) Perineural invasion and (C) lymphovascular invasion were observed (magnification, x200). (D) Lymph node exhibited metastasis exhibit extranodal 
extension (magnification, x40).

Figure 6. Immunohistochemical images of submandibular gland adenoid cystic carcinoma, revealing positive expression of Calponin, CD117, CK, CK7, 
CK8/18, P63, S‑100, SOX‑10, Vimentin, β‑catenin, C‑Myc, EGFR, VEGF, and Ki‑67 index in hot‑spot (10‑15%), alongside negative expression of Her‑2, GFAP, 
SOX‑2, P53 and PD‑L1 (magnification, x100). CK, creatine kinase; CK7, cytokeratin 7; CK8/18, cytokeratin 8/18; SOX, SRY‑box transcription factor; GFAP, 
glial fibrillary acidic protein; PD‑L1, programmed death‑ligand 1.

https://www.spandidos-publications.com/10.3892/ol.2025.15342
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clone B22.1 and B23.1), p63 (cat. no. ZA‑0553; clone B18), 
S‑100 (cat. no. ZM‑0224; clone 15E2E2 and C4.9), SRY‑box 
transcription factor (SOX)10 (cat. no. ZA‑0624; clone EP268), 
Vimentin (cat. no. ZM‑0260; clone UMAB159), β‑catenin (cat. 
no. ZM‑0442; clone UMAB15), C‑Myc (cat. no. ZA‑0555; 
clone EP121), EGFR (cat. no. ZM‑0093; clone UMAB95), 
VEGF (cat. no. ZA‑0287), Ki67 (cat. no. ZM‑0166; clone 
UMAB107), Her‑2 (cat. no.  ZM‑0065; clone UMAB36), 
GFAP (cat. no.  ZM‑0118; clone UMAB129), SOX‑2 (cat. 
no. ZA‑0571; clone EP103), p53 (cat. no. ZM‑0408; clone 
DO‑7) and PD‑L1 (cat. no. ZA‑0629; clone SP142). Tissue 
sections were deparaffinized and rehydrated. Antigen retrieval 
was achieved by pressure cooking in 0.1 M citrate buffer pH 6 
for 10 min followed by cooling at room temperature. The 
endogenous peroxidase was inactivated with 3% hydrogen 
peroxide for 10 min. Sections were pre‑incubated with 10% 
goat serum (cat. no. E07‑100, OriGene Technologies, Inc.) at 
room temperature for 30 min to block non‑specific antibody 
binding. Subsequently, the sections were incubated overnight 
at 4˚C with specific primary antibodies followed by horse‑
radish peroxidase‑linked goat anti‑mouse/rabbit secondary 
antibody (cat. No.  TA373082/TA373083; 1:500; OriGene 
Technologies, Inc.) at room temperature for 60 min. Controls 
were carried out by omitting the primary antibody. The reac‑
tions were visualized by 3,3‑Diaminobenzidine. The slides 
were then counterstained with hematoxylin as aforementioned 
and mounted using a synthetic resin. Immunohistochemical 
analysis under an Olympus BX53 upright microscope revealed 
positive expressions of Calponin, CD117, creatine kinase, CK7, 
CK8/18, P63, S‑100, SOX10, Vimentin, β‑catenin, C‑Myc, 
EGFR, VEGF, Ki67 index in hot‑spot (10‑15%), alongside 
negative expression of Her‑2, glial fibrillary acidic protein, 
SOX‑2, p53 and programmed death‑ligand 1 (PD‑L1) (Fig. 6). 
MYB fluorescence in situ hybridization (FISH) was carried 
out on 4‑µm formalin‑fixed paraffin‑embedded sections using 
an Anbiping MYB break apart probe (cat. no. F.01247‑01; 
Guangzhou Anbiping Pharmaceutical Technology Co., Ltd.). 
After deparaffinization, rehydration and heat‑mediated 
antigen retrieval (100˚C, 25 min), tissue was digested with 
proteinase K (37˚C, 15 min) to enhance probe penetration, 
dehydrated and air‑dried. Slides were co‑denatured with the 
MYB break‑apart probe (red 455 kb 5'/green 577 kb 3') at 85˚C 
for 5 min, hybridized overnight at 37˚C, stringency‑washed 

with saline sodium citrate buffer and then counterstained with 
DAPI at room temperature for 10 min. Signals were scored 
under a fluorescence microscope with appropriate single‑band 
filters. FISH analysis of the primary ACC tumor specimen 
revealed no MYB gene rearrangement (Fig. 7).

A total of 4 months following liver metastasis surgery, 
a new lesion in the left hepatic lobe was identified (data not 
shown) and treated with ultrasound‑guided percutaneous 
microwave ablation, resulting in a successful surgical outcome 
and recovery. Follow‑up concluded at the end of May 2024, 
by which time cervical lymph node metastasis in the left level 
Ib and II regions (Fig. 8) and multiple hepatic masses were 
observed. The patient declined any additional interventions 
due to concerns of pain and treatment burden. Subsequent 
follow‑ups were unsuccessful despite repeated contact efforts.

Discussion

ACC is a rare malignant tumor that represents ~1% of all head 
and neck cancer cases and ~10% of salivary gland malignan‑
cies. ACC characteristically grows slowly, with a 5‑year OS 
rate of 68‑90%. Long‑term outcomes indicate that the 10‑ and 
15‑year OS rates decrease to 52 and 28%, respectively, with 
neural invasion, failure of local control and distant metastasis 
identified as the primary causes (4). Distant metastasis occurs 
in 16.1‑72.7% of cases, typically within ~8 years post‑treatment 
but earlier in salivary gland ACC (10,11). The most common 
metastatic sites are the lungs, followed by bones, the liver and 
the brain (12).

ACC of the head and neck with liver metastasis is infre‑
quently documented and lacks a standardized treatment 
consensus. To date, only seven cases of ACC with liver 
metastasis as the initial clinical manifestation have been 
documented, to the best of our knowledge (13‑19) (Table II). 
Most of these cases identified the submandibular gland as the 
primary site, with liver metastasis potentially occurring in 
both early‑ and late‑stage patients based on tumor (T) staging. 
Only Spolverato et al (16) and the patient described in the 
present report exhibited simultaneous lymph node metastasis, 
to the best of our knowledge.

Beyond the clinical rarity, the propensity for submandibular 
ACC liver metastases may be related to anatomical location, 
lymph node metastases and molecular alterations. Patients 
with submandibular gland ACC exhibit a notably higher rate of 
neck lymph node metastasis and distant metastasis within the 
first year of diagnosis, as well as more rapid disease progres‑
sion, compared with those with parotid gland ACC  (20). 
Furthermore, lymph node involvement may increase the risk 
of distant metastasis. Lymph node metastasis is infrequent in 
ACC, with a rate of ~17% in the salivary gland (21). The patient 
in the current report presented with positive lymph node 
metastasis and was classified as being at a locally advanced 
stage; therefore, selective neck lymph node dissection was 
performed. Patients with advanced‑stage submandibular 
gland ACC have a markedly lower survival rate in comparison 
with those with ACC located in other regions (22). Critically, 
molecular alterations may also drive metastasis. The patient 
had EGFR and VEGF upregulation and a PIK3R1 mutation. 
PI3K signaling serves an important role in cancer cell survival, 
angiogenesis and metastasis (23). A previous study reported 

Figure 7. MYB gene rearrangement was not detected by fluorescence in situ 
hybridization in the primary adenoid cystic carcinoma (magnification, x1,000).
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that inhibitors of EGFR and PI3K/AKT could suppress the 
proliferation, migration and neural invasion of SACC‑83 
cells (24). Collectively, the anatomical predisposition, nodal 
metastasis and activation of pro‑metastatic pathways may 
have converged to drive the occult distant metastasis and rapid 
progression observed in the present submandibular ACC case.

Upon initial examination, an ultrasound revealed multiple 
liver lesions in the patient in the present report. To further 
evaluate the local and systemic condition, PET/CT was 
performed, revealing a metabolically increased mass in the 
left submandibular gland. The diagnosis of multiple liver 
metastases originating from left submandibular gland ACC 
was confirmed through a combination of clinical examination, 
imaging studies, biopsy and postoperative histopathological 
analysis. The patient tested negative for MYB gene breakage 
and rearrangement, and the absence of the ACC‑specific 
molecular marker, MYB‑NFIB, removed a key molecular 
diagnostic clue.

The patient was diagnosed with both submandibular gland 
ACC and liver metastases, necessitating distinct therapeutic 
approaches for the primary site and the liver metastases. Whilst 
no specific treatment consensus exists for head and neck ACC 
with multiple liver metastases, hepatectomy for liver metastases 
originating from other malignancies has been recognized as 
an effective treatment modality (25). Given the substantial size 
of the liver tumor, which had already invaded the right lobe, 
continued tumor growth could have resulted in liver failure. 
The patient had a favorable evaluation of liver reserve, with a 
remnant liver volume to standard liver volume ratio of ~57%, 
indicating potential surgical tolerance. Consequently, a right 
hepatectomy was performed to address the liver metastasis 
prior to excising the primary tumor. The primary tumor was 
subsequently treated in accordance with American Society 
of Clinical Oncology guidelines, which recommend surgery 
combined with postoperative radiotherapy as the optimal 
strategy for localized ACC  (26). Research suggests that 
patients with advanced submandibular gland ACC derive the 

most benefit from adjuvant radiotherapy (22). The surgical and 
postoperative radiotherapy regimen was adopted; however, 
the patient discontinued standard postoperative radiotherapy 
due to perceived pain during treatment, which may have 
contributed to local recurrence 21 months post‑surgery.

Particle radiotherapy, chemotherapy, targeted therapy 
and immunotherapy may offer survival benefits and enhance 
the quality of life for patients with ACC experiencing local 
recurrence and refractory distant metastasis (7). The PD‑L1 
immunohistochemical result of the patient in the present case 
was negative, indicating that the patient was not eligible for 
treatment with immune checkpoint inhibitors as part of a novel 
immunotherapy approach. However, the patient tested positive 
for EGFR and VEGF, permitting consideration of targeted 
therapies such as cetuximab, lapatinib and pazopanib. An 
earlier study involving patients with ACC indicated that cetux‑
imab treatment in a cohort of 23 individuals did not yield a 
meaningful response; however, 12 patients experienced disease 
stabilization for >6 months  (27). Another study involving 
19 patients with advanced ACC reported no response to lapa‑
tinib; however, 15 patients experienced disease stabilization 
for ≥6 months (28). Furthermore, in a clinical trial involving 
46 patients treated with pazopanib, only one case demonstrated 
a partial response, with a median progression‑free survival of 
5.9 months and OS of 16.6 months (29). Genetic testing of the 
patient in the present case indicated that the mutations clus‑
tered in genes associated with cell growth and developmental 
disorders (such as CDKN1C, BCOR, PIK3R1 and SOX10). 
Among the mutated genes, PIK3R1 was the only gene associ‑
ated with potential clinical targeted therapies (30), although its 
clinical efficacy in patients with ACC remains unclear.

In conclusion, to the best of our knowledge, the present case 
represents the sixth report in the literature in which submandib‑
ular gland ACC initially manifests with atypical liver metastasis 
as the first symptom, without involvement of other common 
metastatic sites. The present case demonstrates a rare, high‑risk 
variant of rapidly progressing ACC, with liver metastasis serving 

Figure 8. Cervical MRI enhancement in the (A) coronal and (B) horizontal plane showing a heterogeneous and markedly enhanced mass in the left cervical 
level Ib and II regions.

https://www.spandidos-publications.com/10.3892/ol.2025.15342


Li et al:  LIVER METASTASIS AS INITIAL SIGN OF SUBMANDIBULAR ACC8
Ta

bl
e 

II
. L

ite
ra

tu
re

 re
vi

ew
 o

f a
de

no
id

 c
ys

tic
 c

ar
ci

no
m

a 
pr

es
en

tin
g 

w
ith

 li
ve

r m
et

as
ta

si
s a

s t
he

 in
iti

al
 sy

m
pt

om
.

							









Im

ag
in

g			



							










fe
at

ur
es

			



	

A
ge

,			



In

iti
al

		


H
is

to
pa

th
ol

og
ic

al
	

 (l
iv

er
 			




Fi
rs

t a
ut

ho
r/s

, y
ea

r	
ye

ar
s	

Se
x	

Pr
im

ar
y 

si
te

	
pr

es
en

ta
tio

n	
St

ag
e	

ch
ar

ac
te

ris
tic

s	
m

et
as

ta
si

s)
	

M
an

ag
em

en
t	

Fo
llo

w
‑u

p	
(R

ef
s.)

W
al

ke
r e

t a
l, 

20
25

	
29

	
M

al
e	

Pa
ro

tid
 g

la
nd

	
R

ig
ht

 u
pp

er
 	

T4
N

0M
1	

Tu
bi

fo
rm

 a
nd

 	
A

 b
ul

ky
 	

TA
C

E,
 	

A
liv

e 
w

ith
 	

(1
3)

				





qu
ad

ra
nt

 		


cr
ib

rif
or

m
	

m
as

s (
le

ft 
	

ch
em

ot
he

ra
py

 a
nd

	
di

se
as

e 
	

				





ab
do

m
in

al
 p

ai
n			




lo
be

, 	
 ra

di
ot

he
ra

py
	

af
te

r 	
				





an

d 
ea

rly
 			




14
 c

m
)		


5 

m
on

th
s	

				





sa
tie

ty
						








B

rin
ca

t a
nd

 C
as

sa
r, 

	
50

	
Fe

m
al

e	
Su

bm
an

di
bu

la
r	

A
sy

m
pt

om
at

ic
	

pT
1N

0	
Tu

bi
fo

rm
 a

nd
 	

So
lit

ar
y 

	
Pr

im
ar

y 
ex

ci
si

on
 +

	
N

o 
	

(1
4)

20
24

			



gl

an
d			




cr
ib

rif
or

m
	

(le
ft 

lo
be

)	
SN

D
 (I

A
 a

nd
 IB

) +
 	

re
cu

rr
en

ce
 	

								











 lo
co

re
gi

on
al

 	
af

te
r 	

								











ra
di

ot
he

ra
py

; a
nd

 	
4.

5 
ye

ar
s	

								











le
ft 

la
te

ra
l l

iv
er

 		


								











se
ct

io
ne

ct
om

y 
		


								











(li

ve
r		


								











se

gm
en

ts
 II

/II
I)

		


Li
 e

t a
l, 

20
21

	
51

	
Fe

m
al

e	
Su

bl
in

gu
al

 	
A

sy
m

pt
om

at
ic

	
N

A
	

Tu
bi

fo
rm

 a
nd

 	
So

lit
ar

y 
	

Pa
rti

al
 ri

gh
t 	

R
ec

ur
re

nc
e 

	
(1

5)
			




gl
an

d			



cr

ib
rif

or
m

; M
Y

B
‑	

(r
ig

ht
 	

he
pa

tic
 lo

be
ct

om
y 

	
af

te
r 	

						








N
FI

B
 fu

si
on

 	
lo

be
)	

an
d 

pr
im

ar
y 

		


						








po
si

tiv
e		


ex

ci
si

on
		


Sp

ol
ve

ra
to

 e
t a

l, 
	

59
	

Fe
m

al
e	

Su
bm

an
di

bu
la

r	
M

ild
, v

ag
ue

 	
T3

N
2b

M
1	

So
lid

 a
rc

hi
te

ct
ur

e 
	

So
lit

ar
y	

Ex
te

nd
ed

 le
ft 

	
N

o 
	

(1
6)

20
14

			



 g

la
nd

	
ab

do
m

in
al

 p
ai

n		


w
ith

 c
er

ta
in

 a
re

as
 		


he

pa
te

ct
om

y 
w

ith
 	

re
cu

rr
en

ce
 	

						








ch
ar

ac
te

riz
ed

 b
y 

		


co
nc

om
ita

nt
 	

af
te

r 	
						








a 

cr
ib

rif
or

m
 		


ly

m
ph

ad
en

ec
to

m
y;

 	
5 

m
on

th
s	

						








pa
tte

rn
; 		


an

d 
pr

im
ar

y 
		


						








t(6

;9
)(

q2
2‑

23
; 		


ex

ci
si

on
 +

 N
D

 +
 		


						








p2

3‑
24

)		


ad
ju

va
nt

 sy
st

em
ic

 		


								











th
er

ap
y		


G

ar
g 

et
 a

l, 
20

14
	

75
	

M
al

e	
Su

bm
an

di
bu

la
r	

Pa
in

 a
nd

 a
 	

N
A

	
N

A
	

M
ul

tip
le

 	
Tr

ea
tm

en
t 	

N
A

	
(1

7)
			




 g
la

nd
	

lu
m

p 
in

 th
e 

			



(b

ot
h 

	
de

cl
in

ed
		


				





rig

ht
 			




lo
be

s)
			




				





hy
po

ch
on

dr
iu

m
						








				





 a

ss
oc

ia
te

d 
						








				





w

ith
 lo

ss
 o

f 						








				





ap
pe

tit
e 

an
d 

						








				





w
ea

kn
es

s						










ONCOLOGY LETTERS  30:  596,  2025 9

Ta
bl

e 
II

. C
on

tin
ue

d.

							









Im

ag
in

g			



							










fe
at

ur
es

			



	

A
ge

,			



In

iti
al

		


H
is

to
pa

th
ol

og
ic

al
	

 (l
iv

er
 			




Fi
rs

t a
ut

ho
r/s

, y
ea

r	
ye

ar
s	

Se
x	

Pr
im

ar
y 

si
te

	
pr

es
en

ta
tio

n	
St

ag
e	

ch
ar

ac
te

ris
tic

s	
m

et
as

ta
si

s)
	

M
an

ag
em

en
t	

Fo
llo

w
‑u

p	
(R

ef
s.)

K
ar

at
za

s e
t a

l, 
	

51
	

Fe
m

al
e	

Su
bm

an
di

bu
la

r	
A

sy
m

pt
om

at
ic

	
N

A
	

N
A

	
M

ul
tip

le
 	

TA
C

E 
+ 

at
yp

ic
al

 	
N

o 
	

(1
8)

20
11

			



 g

la
nd

				





(b
ot

h 
	

ex
te

nd
ed

 ri
gh

t 	
re

cu
rr

en
ce

 	
							










lo
be

s)
	

he
pa

te
ct

om
y 

w
ith

 	
af

te
r 1

 y
ea

r	
								











rig

ht
 li

ve
r l

ob
e 

an
d 

		


								











se
gm

en
t I

VA
 li

ve
r 		


								











re

se
ct

io
n;

 		


								











in
tra

op
er

at
iv

e 
R

FA
 		


								











(s

eg
m

en
t I

I)
; a

nd
 		


								











pe

rc
ut

an
eo

us
 R

FA
		


								











(s

eg
m

en
t I

II
)		


D

es
hp

an
de

 a
nd

	
68

	
M

al
e	

Su
bm

an
di

bu
la

r	
W

ei
gh

t l
os

s, 
an

 	
N

A
	

N
A

	
M

ul
tip

le
 	

C
he

m
ot

he
ra

py
 	

N
A

	
(1

9)
K

el
ka

r, 
20

09
			




 g
la

nd
	

up
pe

r			



(b

ot
h 

	
de

cl
in

ed
		


				





ab

do
m

in
al

 			



lo

be
s)

			



				





lu

m
p,

 a
nd

 						








				





itc
hi

ng
 a

ll 
ov

er
 						








				





th

e 
bo

dy
						








Pr

es
en

t s
tu

dy
	

69
	

Fe
m

al
e	

Su
bm

an
di

bu
la

r	
Pa

ro
xy

sm
al

 	
T3

N
2b

M
1	

C
rib

rif
or

m
 	

M
ul

tip
le

 	
R

ig
ht

 	
A

liv
e 

	
‑

			



gl

an
d	

co
lic

ky
 p

ai
n 

		


st
ru

ct
ur

es
 	

(r
ig

ht
 lo

be
)	

he
pa

te
ct

om
y;

 	
w

ith
 	

				





in
 th

e 
m

id
‑		


(8

0%
) w

ith
 		


R

FA
; a

nd
	

di
se

as
e	

				





ab
do

m
en

		


tu
bu

la
r (

15
%

) 		


pr
im

ar
y 

ex
ci

si
on

 +
 	

af
te

r 2
8	

						








an
d 

so
lid

 (5
%

) 		


SN
D

	
m

on
th

s	
						








pa

tte
rn

s				





T,
 tu

m
or

 st
ag

e;
 N

, n
od

e 
st

ag
e;

 M
, m

et
as

ta
si

s s
ta

ge
; p

T,
 p

at
ho

lo
gi

ca
l T

 st
ag

e;
 T

A
C

E,
 tr

an
sc

at
he

te
r a

rte
ria

l c
he

m
oe

m
bo

liz
at

io
n;

 S
N

D
, s

el
ec

tiv
e 

ne
ck

 d
is

se
ct

io
n;

 N
D

, n
ec

k 
di

ss
ec

tio
n;

 R
FA

, r
ad

io
 fr

eq
ue

nc
y 

ab
la

tio
n;

 N
A

, n
ot

 a
va

ila
bl

e;
 N

FI
B

, n
uc

le
ar

 fa
ct

or
 I 

B
.

https://www.spandidos-publications.com/10.3892/ol.2025.15342


Li et al:  LIVER METASTASIS AS INITIAL SIGN OF SUBMANDIBULAR ACC10

as the initial presenting symptom. Immunohistochemistry 
and genetic testing may facilitate the identification of novel 
therapeutic strategies, including immunotherapy and targeted 
therapy, beyond traditional chemotherapy and radiotherapy. 
Moreover, a multidisciplinary approach is essential for the 
effective management of complex metastatic ACC.
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