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Abstract
BACKGROUND
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK53][bookmark: OLE_LINK54]Adenoid cystic carcinoma (ACC) is a common malignant tumor of salivary gland. The lung and liver are frequent sites of distant metastasis. Liver metastasis as the initial clinical manifestation of sublingual gland ACC is very rare.

CASE SUMMARY
[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK7][bookmark: OLE_LINK8]A 51-year-old Chinese woman presented with a painless mass in the right lobe of liver. The tumor was composed of ductal cells and myoepithelial cells with a morphology including tubiform and cribriform structures. Immunostaining results showed ductal cells positive for CK7, CK14, CK19, CD117, and 34βE12, and negative for MYB, vimentin, ER, PR, and CEA. The myoepithelial cells were positive for p63, calponin and CK5/6. Metastatic salivary ACC was considered, and a sublingual gland mass was revealed by computed tomography. Histological evaluation confirmed primary sublingual gland ACC. Fluorescence in situ hybridization (FISH) did not find an MYB-NFIB fusion gene in specimens from either the primary or metastatic ACC tumors. The sublingual gland ACC relapsed in 20 mo. The recurrent lesion disappeared following local radiation therapy and computed tomography-guided radioactive seed implantation. The patient remains in good condition until now.

CONCLUSION
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Metastatic sublingual gland ACC with initial clinical manifestation as a liver mass is very rare, and was pathologically confirmed in this patient by its histological appearance. Primary hepatic tumors and metastatic carcinomas should be included in the differential diagnosis. Immunohistochemical detection of MYB protein and MYB-NFIB fusion gene detection by FISH can be helpful, but occasional negative results confuse the diagnosis.
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[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Li XH, Zhang YT, Feng H. Liver metastasis as initial clinical manifestation of sublingual gland adenoid cystic carcinoma: A case report. World J Clin Cases 2021; 9(19): 5238-5244 URL: https://www.wjgnet.com/2307-8960/full/v9/i19/5238.htm DOI: https://dx.doi.org/10.12998/wjcc.v9.i19.5238

[bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK51][bookmark: OLE_LINK52]Core Tip: This is a report of a very rare case of liver metastasis as the initial clinical manifestation of sublingual gland adenoid cystic carcinoma (ACC). It has not been described in the English literature until now. We describe this case in detail, with a review of the clinical and pathological characteristics, differential diagnosis, and therapy of metastatic salivary gland ACC. Three previous reports and our case confirm that an isolated liver metastasis can be the primary presentation of salivary gland ACC. An MYB-NFIB fusion gene was not detected by fluorescence in situ hybridization in either the primary or metastatic ACC tumor.

INTRODUCTION
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Adenoid cystic carcinoma (ACC) is a common malignant tumor of the salivary gland and often involves the parotid, submaxillary, and minor salivary glands. ACC can develop at any age, but usually occurs in middle and old age, with no marked difference in sex distribution. ACC involves ductal cells and myoepithelial cells and includes tubiform, cribriform, and solid histological types. The involvement of nerves that results in pain is a predominant characteristic of ACC[1]. The most common sites of distant metastasis are the lung and liver, but salivary gland ACC metastasis has been reported in bone and the brain. We report a rare case that presented with liver metastasis as the initial clinical manifestation of sublingual gland ACC. We believe that this is only the fourth case report in the literature.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]A 51-year-old Chinese woman presented in September 2016 with a painless 4.1 cm mass in the right lobe of liver during a routine radiological health examination.

History of present illness
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]A painless mass with diameter of 4.1 cm was found in the right lobe of the liver during a routine radiological health examination.

History of past illness
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]The patient had a clear medical history.

Physical examination
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]Physical examination revealed no positive signs.

Laboratory examinations
[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Laboratory evaluation found normal blood serum levels of tumor biomarkers, including alpha fetoprotein (AFP), carcinoembryonic antigen (CEA), and carbohydrate antigen (CA)199.

Imaging examination
[bookmark: OLE_LINK71][bookmark: OLE_LINK9][bookmark: OLE_LINK10]Ultrasound examination showed a 3.8 cm × 3.6 cm low echo-area with a distinct boundary in the right anterior lobe of liver. A bloodstream signal was found during color doppler flow imaging. Computed tomography with enhancement revealed a low-density mass shadow with a distinct boundary and a diameter of 4.1 cm in the anterior and superior segment of the right lobe of liver (Figure 1). The mass had heterogeneous enhancement with ring enhancement in the central area. The right hepatic artery passed through it. The right anterior branch of portal vein was adjacent to the mass, and the distal intrahepatic bile duct was expanded.

FINAL DIAGNOSIS
[bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74]On frozen sections of tumor tissue, the diagnosis was adenocarcinoma of the biliary tract. The final diagnosis was ACC after evaluation of paraffin sections and immunostaining. Gross observation found a 3.8 cm × 3.5 cm × 3 cm grayish-white mass with a distinct boundary that was located 1 cm under the capsule of the liver (Figure 2). The cross section was grayish-white and the mass had a moderately solid quality. On histological evaluation, the tumor was composed of both ductal and myoepithelial cells and had both tubiform and cribriform histological structures, a solid component was rarely seen (Figure 3A). The tubular pattern included a true lumina. The cribriform pattern was characterized by nests of tumor cell interrupted by sharply defined spaces filled with a basophilic matrix. The tumor cells had scant cytoplasm and typical small, angulated and hyperchromatic nuclei. Multifocal involvement of nerves and blood vessels was found (Figure 3B). Immunostaining showed that the ductal cells were positive for CK7, CK14, CK19, CD117, and 34βE12, and negative for MYB, vimentin, ER, PR, and CEA (Figure 3C). The myoepithelial cells were positive for p63, calponin, and CK5/6. Compared with the ACC liver metastasis, the sublingual gland ACC had a more solid architecture with calcification (Figure 3D). A fluorescence in situ hybridization (FISH) assay of an MYB-NFIB fusion gene performed in the Department of Pathology, Peoples Hospital of Jiangsu Province was negative in both the liver metastasis and primary ACC of the sublingual gland (Figure 4).

TREATMENT
[bookmark: OLE_LINK75][bookmark: OLE_LINK76]A partial right hepatolobectomy was performed.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK77][bookmark: OLE_LINK78]The pathologist advised the surgeon to explore the salivary glands for the primary lesion because primary ACC of the liver is very rare. A sublingual gland mass with a maximum diameter of 2.3 cm was revealed by computed tomography. The tumor was resected at West China Dental Hospital of Sichuan University, and a primary sublingual gland ACC was confirmed in paraffin sections. The sublingual gland ACC relapsed in May 2018. The patient refused reoperation. The recurrent lesion disappeared following local radiation therapy and computed tomography-guided radioactive seed implantation. The patient remains in good condition until now.

DISCUSSION
[bookmark: OLE_LINK79][bookmark: OLE_LINK80]Clinical and pathological features
ACC was first described by Billroth in 1856 as a “cylindroma.” In 1954, Ewing[2] designated it as ACC for the first time and described its histology, including ductal and myoepithelial cells and having a cribriform structure. According to data from six dental hospitals of China, ACC accounts for about 11% of epithelial tumors and 27% of the malignant tumors of the salivary glands[3]. Three histologic types of ACC have been described, tubiform, cribriform, and solid. Combinations of the three types have been found in the same case. ACC grows slowly and always involves nerves and blood vessels.
Distant metastasis is common and often involves the lung, liver, bone, and brain. Metastasis may also occur to other sites, including the stomach, thyroid, kidney, spleen, and skin[4]. Distant metastasis of ACC may develop after diagnosis and therapy of the primary tumor, even several years afterward[5]. Metastatic ACC of the liver and lung that developed 5 years after surgery and chemotherapy has been reported[6]. However, there have been few reports of metastatic salivary ACC with initial clinical manifestation as a liver mass. Some investigators have independently reported liver metastasis as the initial clinical manifestation of ACC[7-9]. Until now, there have been only three case reports of liver metastasis as the initial clinical manifestation of submandibular ACC. This case is the first report of a primary sublingual gland ACC. The clinical information of the four cases is summarized in Table 1.

Differential diagnosis
The initial clinical manifestation in this case was a liver mass, and ACC has three histological types resembling some primary or metastatic tumors of liver. Therefore, the tumors listed below should be considered in the differential diagnosis.

Intrahepatic cholangiocarcinoma: Early stage intrahepatic cholangicarcinoma has a relatively uniform tubiform architecture and a cord or papillary architecture with a rich fibrous stroma. The glandular cavity includes of pleiomorphic cubical and columnar epithelial cells with round nuclei and a small nucleolus. The tumor grows infiltratively along the bile duct wall or nerve and the tumor cells always secrete mucus. Atypical proliferation and carcinoma in situ of the adjacent bile duct progresses to primary intrahepatic cholangicarcinoma but not metastatic carcinoma. CD117, CK7, and MYB are positive in ACC but negative in intrahepatic cholangicarcinoma. Otherwise, myoepithelial markers can be helpful.

[bookmark: _Hlk69504551][bookmark: _Hlk69504571]Poorly differentiated hepatocellular carcinoma: Poorly differentiated hepatocellular carcinoma always presents with solid architecture resembling solid type ACC. Fissure-like vessels can be seen in large nests of poorly differentiated hepatocellular carcinoma cells but without obvious blood sinus-like lacunae. The tumor cells have a high nucleus/cytoplasm ratio and obvious pleomorphism, even of paradoxical giant cells. Poorly differentiated hepatocellular carcinoma is positive for hepatocytes, alpha fetoprotein (AFP), and glypican-3 and ACC is always negative.

[bookmark: _Hlk69504650][bookmark: _Hlk69504669]Epithelial-myoepithelial carcinoma: Epithelial-myoepithelial carcinoma is a rare low malignant tumor that usually occurs in the parotid gland. Epithelial-myoepithelial carcinoma accounts for fewer than 1% of all salivary gland tumors. Primary epithelial-myoepithelial carcinoma of the liver is very rare, with only two published case reports[10,11]. Like ACC, epithelial-myoepithelial carcinoma includes ductal and myoepithelial cells and involvement of blood vessels and nerves. It is difficult to distinguish epithelial-myoepithelial carcinoma from ACC by only histology and immunohistochemistry. However, ACC tends to have a cribriform architecture, MYB-NFIB gene fusion, and positive immunostaining for MYB protein. A recent study reported that MYB-NFIB gene fusion was not present in 15 cases of classical epithelial-myoepithelial carcinoma[12]. FISH might be a powerful “weapon” for differential diagnosis.

Metastatic breast ACC of the liver
A reported ACC case involved several nodular lesions in the right breast with a Breast Imaging-Reporting and Data System ultrasound result of grade Ш. The histology of the metastatic breast ACC resembled that of salivary gland ACC, but the differential diagnosis depended on immunohistochemical staining of breast cancer markers to identify the primary tumor. Breast ACC is not positive for estrogen receptor and progesterone receptor, but neither are all breast tumors. A recent advance in molecular pathology allows confirmation of ACC by a FISH assay that is positive for the characteristic translocation of t (6; 9) (q22-23; p23-24) and MYB-NFIB gene fusion. Metastatic breast and salivary gland ACC were distinguished by MYB protein immunostaining and a FISH assay positive for MYB-NFIB gene fusion.

Metastatic colorectal adenocarcinoma of liver: Advanced colorectal adenocarcinoma can metastasize to the liver through the hepatic portal system and moderately differentiated metastases can present with a cribriform architecture. For that reason, metastatic colorectal adenocarcinoma should be distinguished from metastatic salivary glands ACC. Colorectal adenocarcinoma is positive for villin, CDX-2, and CK20, but negative for CK7, CD117 and MYB. Moderately differentiated cribiform-type colorectal adenocarcinoma lacking peripheral myoepithelial cells are negative for p63, calponin and CK5/6.

Therapy
A recent study found that the prognosis of ACC was closely correlated with clinical stage, histologic grade, complete excision of the tumor, and nerve involvement[13]. Surgical resection was performed because ACC is not sensitive to radiotherapy and chemotherapy. Postoperative radiotherapy reduced local recurrence, but did not completely avoid it. Chemotherapy was used to treat recurrent or metastatic cases and patients who were not candidates for surgery[14]. Recent studies that evaluated targeted therapy of ACC have reported successful treatment of cases that were positive for CD117 with imatinib[15,16]. In vitro, down regulation of p53 was found to promote epithelial-mesenchymal transition-like change and perineural invasive activity of human salivary ACC cells[17]. As ACC grows slowly, and the disease has a long survival time, novel immunotherapy might improve the prognosis.

CONCLUSION
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]Metastatic sublingual gland ACC with initial clinical manifestation as a liver mass is very rare. In this case, the histological appearance was the basis of a pathological diagnosis. Primary hepatic tumors and metastatic carcinomas should be included in the differential diagnosis. In addition to immunohistochemical detection of MYB protein, detection of an MYB-NFIB fusion gene by FISH can be helpful, but an occasional negative result can confuse the diagnosis.
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Figure Legends
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[bookmark: OLE_LINK88][bookmark: OLE_LINK89]Figure 1 Enhancemed computed tomography revealed a low density mass shadow (orange arrow) with a distinct boundary in the anterior and superior segment of the right lobe of liver.
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[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Figure 2 A 3.8 cm × 3.5 cm × 3 cm grayish-white mass with distinct boundary located 1 cm under the capsule of the liver.
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[bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK20][bookmark: OLE_LINK25][bookmark: OLE_LINK19]Figure 3 Histopathological findings of adenoid cystic carcinoma. A: Tubiform and cribriform architecture of metastatic adenoid cystic carcinoma (ACC) of the liver (hematoxylin-eosin, × 200); B: ACC involvement of nerve, × 200); C: Immunostaining showed ductal cells positive for CD117 (DAB, × 200); D: Solid architecture in the sublingual gland ACC (hematoxylin-eosin, × 200).

[image: ]
Figure 4 MYB-NFIB fusion gene was not detected by fluorescence in situ hybridization in either the metastatic adenoid cystic carcinoma of liver or the primary adenoid cystic carcinoma of the sublingual gland.

Table 1 Reports of liver metastasis as the initial clinical manifestation of salivary gland adenoid cystic carcinoma. Four cases, including this one have been published
	Ref.
	Gender
	Age in yr
	Primary site
	Therapy
	Follow-up

	Deshpande et al[7]
	Male
	68
	Submandibular gland
	Chemotherapy
	Not available

	Garg et al[8]
	Male
	75
	Submandibular gland
	Refused treatment
	Not available

	Spolverato et al[9]
	Female
	59
	Submandibular gland
	Chemotherapy and radiation therapy
	No recurrence after 5 mon

	Our case
	Female
	51
	Sublingual gland
	Operation and radiation therapy after recurrence
	Recurrence after 20 mon
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