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Abstract: Laryngeal minor salivary gland carcinoma is a rare malignancy, accounting for less than 1% of laryngeal cancers. We
present a case of a 43-year-old male with a history of surgically resected laryngeal ductal carcinoma who developed liver metastases.
Initial pathology from the liver lesion was inconclusive, leading to a misdiagnosis of intrahepatic cholangiocarcinoma. After
progression on first-line chemotherapy and immunotherapy, the diagnosis was revised to metastatic laryngeal minor salivary gland
carcinoma, supported by positive EGFR expression. Second-line treatment with the anti-EGFR agent cetuximab, combined with
immunotherapy and chemotherapy (sindilizumab, albumin-bound paclitaxel, and S-1), resulted in a sustained partial response. This
case highlights the diagnostic challenges of this rare tumor and suggests the potential efficacy of anti-EGFR therapy in EGFR-
expressing metastatic laryngeal salivary gland carcinoma. Given the rarity and aggressive nature of primary laryngeal salivary duct
carcinoma, it remains a significant challenge for both diagnosis and treatment. The current case underscores the difficulty in
identifying the primary tumor site, especially when metastasis occurs. Additionally, the effectiveness of anti-EGFR therapy in EGFR-
expressing tumors offers a promising treatment avenue. Further research is essential to establish standardized treatment protocols,
identify predictive biomarkers, and optimize combination strategies for this uncommon malignancy.
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Introduction

Laryngeal cancer accounts for about 5% of head and neck tumors, with squamous cell carcinoma being the most common
type, representing around 95% of single laryngeal malignancies. Other less common types include neuroendocrine
tumors, small salivary gland tumors, soft tissue sarcomas, bone/cartilage sarcomas, malignant melanomas, and
lymphomas.' In accordance with the WHO Histological Classification of Salivary Gland Tumours, salivary gland
tumours are categorised as adenoid cystic carcinoma, mucoepidermoid carcinoma and adenoalveolar cell carcinoma,
among others.? Laryngeal minor salivary gland carcinoma is rare, comprising less than 1% of laryngeal malignancies.’ It
is more common for minor salivary gland carcinoma of the larynx to occur in the supraglottic and subglottic regions. The
distribution of salivary glands in the larynx is closely related to the anatomical subdivisions of the larynx. The density of
these glands gradually decreases from the supraglottic to the glottic and subglottic regions, with the total distribution
density of the glands being approximately 23—47 glands per cm?. A substantial number of minor salivary glands are
situated in the supraglottic region, including the ventricular band, aryepiglottic folds and epiglottis. Additionally, the
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subglottic and glottic regions may also exhibit salivary gland distribution.* For laryngeal minor salivary gland tumors, the
primary treatment is surgical resection to control local and regional lesions. In cases of unresectable or distant metastases,
targeted therapies such as trastuzumab, androgen deprivation systemic therapy, and anti-EGFR therapy may be effective
treatment options. To the best of our knowledge, only three prior cases of primary laryngeal salivary gland carcinoma
have been reported in the English literature, including one sarcomatoid variant.””’ The present case, therefore, adds to
a very limited body of knowledge concerning this formidable entity in a critical anatomical location.

Case Presentation

The patient is a 43-year-old male with an Eastern Cooperative Oncology Group (ECOG) score of 1, who was admitted to
the hospital with a chief complaint of right abdominal pain for a duration of over ten days, and with evidence of hepatic
occupancy for eight days. The patient underwent surgery for laryngeal cancer at Peking Tongren Hospital in April 2021.
The postoperative pathology report revealed the presence of ductal carcinoma in the larynx, with invasion of the thyroid
cartilage plate. Additionally, tumour involvement was observed in the metanephric and cricocephalic spaces bilaterally,
along with the presence of an intralesional tumour thrombus. However, no evidence of cancer metastasis was identified in
the peri-tracheal lymph nodes (0/4). Genetic analysis revealed the presence of wild-type RAS and the absence of ERBB2
amplification. The patient was subsequently treated with postoperative adjuvant radiotherapy at a dose of 66Gy delivered
in 33 fractions. After admission, a CT (Computed Tomography) scan of the cervicothoracic and abdominopelvic regions
was conducted in December 2023, revealing multiple occupying lesions in the liver. In January 2024, a CT scan-guided
liver puncture was performed. The pathology of the puncture showed adenocarcinoma. Immunohistochemistry did not
demonstrate clear evidence of marker expression, suggesting an uncertain histological origin. The immunohistochemical
analysis revealed that the tumor was negative for AR (androgen receptor), positive for EGFR, and HER2 (Human
Epidermal Growth Factor Receptor 2) (1+). A consultation at Peking Union Medical College Hospital in Beijing in
January 2024 yielded the following results: The liver puncture tissue showed features of adenocarcinoma, which was
difficult to differentiate with certainty. The immunohistochemical analysis revealed that the tumor was GCDFP-15
(Partially +), Ki-67 (index 40%), AR (-), CgA (), Syn (-), GATA3 (+), ER (-), S-100 (-), Mammaglobin (+). In
combination with additional immunohistochemistry, the results did not completely exclude cholangiocarcinoma. Further
refinement of PET/CT (Positron Emission Tomography/Computed Tomography) in January 2024 revealed multiple
occupations in the liver parenchyma, high metabolism, and the presence of malignant lesions (Figure 1). Additionally,
there were multiple enlarged lymph nodes in the hepatic portal region and retroperitoneum, high metabolism, and the
possibility of metastasis. The preliminary diagnosis was intrahepatic cholangiocarcinoma, stage IV, MSS (Microsatellite
Stable) type, HER2 (1+); laryngeal cancer after surgery. The first-line treatment was given with sindilizumab combined
with the GP regimen (Gemcitabine plus cisplatin), based on the ToPAZ-1/KN966 trial data. The evaluation of PD (liver)
was reviewed after two cycles. The treatment plan was modified, with the liver lesion now considered to be metastatic.
This resulted in a revised diagnosis of laryngeal minor salivary gland carcinoma, stage IV, HER2 (1+), AR (-), EGFR (+),
RAS wild-type, MSS type. The second-line treatment comprised sindilizumab combined with cetuximab and an AS
regimen (Albumin-bound paclitaxel plus S-1). The assessment of PR was sustained during this period (Figure 2). The
patient is currently undergoing irregular follow-up, with no evidence of tumor progression.

Discussion

Non-squamous cell carcinoma of the larynx accounts for a mere 5% of laryngeal cancers. Its pathological types are
primarily neuroendocrine tumours, minor salivary gland tumours, soft tissue sarcomas, bone/chondrosarcomas, malignant
melanomas and lymphomas.' Salivary gland carcinomas account for less than 3% of head and neck tumours.® They are
classified into major and minor salivary gland carcinomas, with less than 20% of cases arising from minor salivary
glands.’ A study by Shen et al found that 281 of 2123 salivary gland tumours in Southwest China over an 11-year period
were from minor salivary glands, accounting for 13.2% of the tumours.'® The major salivary glands in the human body
are the parotid, submandibular and sublingual glands. Enlarged masses of these glands are typically benign. The minor
salivary glands, on the other hand, are distributed widely throughout the body. They are found in the oral cavity and
pharynx, as well as the upper respiratory and gastrointestinal tracts. Tumorous lesions of this type are usually malignant.
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Figure | The patient’s PET/CT image.
Note: Red arrows indicate hepatic lesions (SUVmax, 19.5).
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Figure 2 Previous imaging review of liver lesions of the patient.
Notes: First-line therapy: From December 2023 to March 2024 (sindilizumab plus GP). Second-line therapy: From March 2024 to September 2024 (Sintilimab combined with

cetuximab plus the AS regimen). Red arrows indicate hepatic lesions.
Abbreviations: GP, Gemcitabine plus cisplatin; AS, Albumin-bound paclitaxel plus S-1.
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The primary sites of minor salivary gland carcinomas are similar in the literature, with the most common site being the
oral cavity, followed by the oropharynx, the nasal cavity and sinuses, the trachea, and the larynx.'" Laryngeal salivary
gland carcinoma accounts for less than 1% of cases.’ The clinical presentation of laryngeal minor salivary gland
carcinoma is contingent upon the location of the tumour, its extent of lesion invasion, and the biological behaviour
exhibited by different pathological types. Laryngeal minor salivary gland carcinomas are most commonly found in the
ventricular girdle, aryepiglottic folds and anterior subconjunctival region. However, they rarely occur in the vocal folds.
Therefore, it is important to consider the possibility of laryngeal minor salivary gland carcinoma when dealing with
submucosal masses in the supraglottic and subglottic regions. The pathological types of minor salivary gland carcinoma
are complex, with more than 20 distinct types. The most prevalent pathological types include adenoid cystic carcinoma,
adenocarcinoma, mucoepidermoid carcinoma, and malignant mixed tumour, among others. Salivary duct carcinoma
(SDCQ)represents approximately 10% of cases and is characterised by histological features that are similar to those
observed in invasive ductal carcinoma of the breast. The term “salivary duct carcinoma” is employed due to the
analogous histological characteristics observed in breast invasive ductal carcinoma.'*'* The behavior of salivary gland
tumors is well-documented to be highly aggressive, with a strong propensity for local recurrence, distant metastasis, and
a consequently poor prognosis.”® However, the extremely limited number of laryngeal cases makes its natural history in
this specific site difficult to predict.

The preferred treatment is complete surgical excision, with lymph node dissection warranted in the event of regional
nodal metastasis. Patients with low-grade tumours are more likely to achieve a cure through surgical intervention.
However, even in such cases, post-operative radiotherapy is an essential component of treatment. Furthermore, biolo-
gically targeted therapeutic agents may offer a promising treatment avenue in the future.'* Distant metastatic sites of
salivary gland carcinoma are predominantly lung (80%), bone (15%), liver and others (5%).'> The five-year overall
survival (OS) rate is less than 40%.'* For patients exhibiting distant metastases, the most efficacious preceding
chemotherapy regimen was the TC regimen (paclitaxel plus carboplatin), with an objective response rate of approxi-
mately 30%.°

Given the high expression levels of HER-2 and AR in SDC, an increasing number of studies have been undertaken to
investigate the potential of targeted therapy against these two receptors. Recent studies have demonstrated that targeted
therapy with trastuzumab in advanced metastatic SDC patients with positive HER-2 expression also exhibits a favourable
clinical response and prolongs their survival.'®!” In a multicentre Phase II clinical trial, investigators observed favourable
outcomes in 43 patients diagnosed with advanced SDC and exhibiting positive HER2 expression. These patients were
treated with docetaxel in conjunction with trastuzumab, resulting in an objective response rate of 70.2%.'® The
remarkable effectiveness of innovative antibody-drug conjugates (ADCs), including trastuzumab deruxtecan (T-DXd),
in treating HER2-positive solid tumours, has generated new hope for patients with this condition. In accordance with this,
the NCCN guidelines have incorporated HER2-targeted therapy into the recommended treatment options for HER2-
positive salivary gland carcinoma, emphasising the necessity for individualised drug selection based on testing
results.'?2°

Furthermore, the majority of SDCs express the AR. In a study by Williams et al, 179 out of 183 patients were found
to be positive for the AR receptor,?’ indicating a high prevalence of this phenomenon. The genetic alterations of the
androgen receptor observed in SDC specimens include mutations and additional copies of the gene, as opposed to gene
amplification, which is a characteristic of prostate cancer.”>** Preclinical studies of SDC cell lines have demonstrated
that androgens can promote cell growth. Furthermore, the proliferation of SDC cells can be attenuated by inhibiting or
knocking down the androgen receptor.”*** In patients with androgen receptor-positive metastatic SDC, androgen receptor
blockers (such as bicalutamide) have demonstrated efficacy in improving the clinical benefit rate.”> However, the
mechanisms of resistance and adverse effects of targeted or targeted combination chemotherapy require further
investigation.

Furthermore, EGFR is another growth factor that is frequently overexpressed in SDC. A high proportion of SDC
specimens examined exhibited elevated EGFR expression. The prognostic significance of EGFR in SDC remains
uncertain, with some studies indicating that EGFR status is an independent predictor of disease-free survival,*® while
the majority of studies have not identified a significant prognostic effect.”’-® Hitre et al evaluated the efficacy and safety
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of cetuximab in combination with platinum-based chemotherapy or radiotherapy in patients with adenoid cystic
carcinoma (ACC) expressing EGFR, all of whom were treated with cetuximab, with locally advanced patients treated
with both radiotherapy and cisplatin-based chemotherapy, and distantly metastatic patients treated with cisplatin and
S-fluorouracil-based chemotherapy. The results of the study showed that cetuximab in combination with chemotherapy or
radiotherapy showed good efficacy in both locally advanced and distantly metastatic ACC patients, with an objective
response rate of approximately 42%.*°

In this case, it was challenging to ascertain the primary focus of the liver lesion. The patient was initially diagnosed
with primary intrahepatic cholangiocellular carcinoma and treated with immunotherapy in combination with a GP
regimen. However, the efficacy of this treatment was unsatisfactory. Subsequently, the patient’s liver lesion was
considered to be a metastasis of laryngeal cancer. The efficacy of an anti-EGFR-based targeted combination therapy
was remarkable. In conclusion, malignant tumours of laryngeal salivary gland origin are exceedingly uncommon, with
salivary duct carcinoma of the laryngeal minor salivary glands being an even rarer occurrence. The current clinical
experience with this type of disease is limited. Further study is warranted on the use of trastuzumab and androgen
deprivation systemic therapy in patients with unresectable or distant metastases. The identification of biomarkers that can
predict which patients are likely to respond to this treatment is also a priority area of research. Furthermore, anti-EGFR
therapy may prove an efficacious treatment for patients exhibiting EGFR expression.

Conclusion

Given the rarity and aggressive nature of primary laryngeal salivary duct carcinoma, it remains a significant challenge for
both diagnosis and treatment. The current case underscores the difficulty in identifying the primary tumor site, especially
when metastasis occurs. Additionally, the effectiveness of anti-EGFR therapy in EGFR-expressing tumors offers
a promising treatment avenue. Further research is essential to establish standardized treatment protocols, identify
predictive biomarkers, and optimize combination strategies for this uncommon malignancy.
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