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ABSTRACT 

Clear cell carcinoma, not otherwise specified (NOS)/hyalinising clear cell carcinoma (HCCC) is 

a rare entity in salivary gland tumour.  The aim of the research is to review the current concepts 

and characteristics of this carcinoma.  The clinical and pathological data of the disease obtained 

from literature and two original cases were analysed.  Overall, 152 cases were reviewed up to the 

year 2014.  The carcinomas were noted often in woman, in the seventh decade of life, located in 

oral cavity and as early-stages cancers.  On pathological examination, they were characterized 

by tumour cells having clear cell morphology with hyalinised stroma.  Immunohistochemical 

studies revealed that the carcinoma is positive for cytokeratin and negative for myoepithelial 

differentiation.  EWSR1-ATF1 fusion is specific for the carcinoma.  Also, 9% of the reported 

cases had local nodal metastasis, with 6 cases demonstrating distant metastases at presentation.  

On follow-up, 22% of patients had recurrent or with persistent diseases after surgery.  The time 

for the first recurrence could be as long as 24 years.  Risk factors for recurrence include 

advanced stage at diagnosis and metastases at presentation.  To conclude, HCCC is a low grade 

malignancy but have the potential for local metastases, recurrence, distant metastases and 

cancer-related death. 

 

Keywords:  Clear cell carcinoma, NOS; Hyalinising clear cell carcinoma; clinical presentation; 

pathology; recurrence.
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1. Introduction 

Clear cell carcinoma, not otherwise specified (NOS), is a rare form of salivary gland 

tumour.  One hundred and fifty cases have been reported in the English literature [1-65].  The 

disease first appeared in German literature in 1968 as part of a heterogeneous group of oral 

malignancies demonstrating clear cell populations [66].  Donath et al. described the carcinoma 

as a form of epithelial-myoepithelial carcinoma, originating from the intercalated ducts [67].  

Then, the carcinoma was defined by Chaudrey and colleagues who recognised that a subset of 

‘glycogen-rich’ tumours were myoepithelium deficient [1].  In 1994, Milchgrub and colleagues 

first isolated and characterized this unique subset of tumours, designating them as ‘hyalinizing 

clear cell carcinomas’ [7].  This was based on the observation that the carcinoma has a 

prominent hyalinised stroma and a lack of myoepithelial differentiation.  Also, Dardick and 

colleagues proposed primary squamous differentiation of the tumour based on a review of 

morphological, immunohistochemical and ultrastructural features [68].  In 2005, the World 

Health Organization (WHO) classified the tumour the as “clear cell carcinoma, not otherwise 

specified” [69].   The carcinoma is defined as a malignant epithelial neoplasm composed of 

monomorphous population of cells having clear cytoplasm.   

 In the recent decade, the identification of a specific translocation (EWSR1-ATF1 (Ewing 

sarcoma breakpoint region 1- activator transcription factor 1) fusion- t (12; 22) (q13; q12)) in 

clear cell carcinoma, NOS indicates that this group of tumours belong to a distinct entity.  Thus, 

the term “NOS” as a “wastebasket” qualifier is not appropriate anymore.  Many authors 

recommended again using the term “hyalinising clear cell carcinoma” for this reason.  Also, 

using the term “hyalinising” labelled the carcinoma as a separate class of salivary gland tumour 

as different from other clear cell malignancies of other origins [70, 71].   

As clear cell carcinoma, NOS/hyalinising clear cell carcinoma of the salivary gland is 

very uncommon, the majority of cases were reported in scattered case reports.  There is a lack of 
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comprehensive understanding of the clinical characteristics of the disease and subsequent 

treatment regimens.  In addition to this, the finding of the specific translocation in the tumour 

and the proposed change in terminology led us to review the current concepts of the disease 

entity.  In the current review, we analysed the clinical and pathologic characteristics of all the 

reported cases of clear cell carcinoma, NOS/hyalinising clear cell carcinoma in a systemic 

manner, in order to identify risk factors for recurrent disease and subsequent treatment 

recommendations.   

 

2. Method 

The literature between 1981 and 2014 recorded in PubMed was searched for the key-

words included “clear cell”, “carcinoma”, “tumour”, “tumor”, hyalinizing” hyalinising” and 

“salivary gland”.  Only original publications in English were reviewed.  One hundred and fifty 

cases of clear cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland were 

identified in the literature [1-65].  In addition, two cases were included from our institution 

(Table 1).  Overall, 152 cases were examined.  Demographic, pathological and clinical details 

were collected.  If the same cases were reported more than once, only one entry was entered.  

The data were analysed with Statistical Package for Social Sciences version 22.0 (IBM SPSS 

Inc., New York, USA).  P values of <0.05 were considered statistically significant.   

 

3. Results and Discussion 

3.1. Epidemiology and Clinical Features 

The majority of reported cases of clear cell carcinoma, NOS/hyalinising clear cell 

carcinoma of salivary gland were from the United States of America (n=101).   Other cases were 

published in India (n=8), Japan (n=7), Italy (n=5), China (n=4), Scotland (n=3), Portugal (n=3), 

Malaysia (n=3), Canada (n=3), Australia (n=2), Spain (n=2), United Kingdom (n=2), Taiwan 
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(n=2), Ireland (n=1), Poland (n=1), Hong Kong (n=1), Greece (n=1), South Korea (n=1), Turkey 

(n=1) and Mexico (n=1). 

Clear cell carcinoma, NOS/hyalinising clear cell carcinoma is more common in women 

(male to female ratio = 1 to 1.6).  The disease presented at a mean age 56 years (range, 17 

months to 81 years).  It most commonly occurs in the seventh decade of life (26%), followed by 

occurrence in the sixth decade of life (20%) (Figure.1). Two patients were diagnosed in the 

setting of human immunodeficiency virus (HIV) infection [50].  The two patients treated at our 

institution were a 52-year-old man (case 1) and a 48-year-old woman (case 2).   

Clinical presentation was described in 98 patients (64%).  Clear cell carcinoma, 

NOS/hyalinising clear cell carcinoma of salivary gland most commonly arises as painless lump 

(74.5%; 73/98).  The patient may present with symptoms arising from the mass effect or 

degeneration of the tumour.  These symptoms included oral mucosal ulcer (6.6%), pain (4.7%), 

dysphagia (6.6%), nasal obstruction (3.6%), epistaxis (2.9%), hoarseness of voice (1.9%) and 

tooth loosening (1.9%).  Less commonly, the carcinomas were discovered incidentally on 

routine oral or radiological examination (2.9%).  In our two cases, one tumour presented as a 

painless lump of 12 months duration (case 2) whereas the other being found incidentally (case 

1).  

Time to presentation can be prolonged, reflecting the slow growth of the tumour. 

However, most patients present with only a short history of symptoms, with a median of 5 

months to presentation.  Ninety-one percent of cases presented as early-stage cancers (stage I or 

II), whilst the remaining nine percent present as advanced stage cancers (stage III or IV).  

Similar to the findings in the literature, both of our cases presented at stage I lesions.  

The location of the clear cell carcinoma, NOS/hyalinising clear cell carcinoma could 

broadly be divided into three categories (Table 2).  The majority of the cases (n=122; 80%) arise 

from structures within the oral cavity and are presumed to arise from the minor salivary glands.  
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In this group of clear cell carcinoma, NOS, the most frequent sites described are the tongue 

(n=39) and the palate (n=37).  Similarly, case 2 in our series was located in the palate.  The other 

sites included the floor of mouth (n=14), maxilla mucosa (n=8), mandible mucosa (n=6), lip 

(n=4) and other portions of the oral cavity (n=14).   

The major salivary gland is the second most common location for the lesion, which 

accounted for 9% of all clear cell carcinoma, NOS/hyalinising clear cell carcinoma.  The sites 

included the parotid gland (n=10), submandibular gland (n=2) and the sublingual gland (n=2). 

Case 1 in our series featured in an uncommon site - sublingual gland.   In the literature, the first 

case of sublingual clear cell carcinoma, NOS/hyalinising clear cell carcinoma was described by 

Shah and colleagues [60].  In case 1, the lesion occurred in a 52-year-old man with lung 

adenocarcinoma.  The 25mm right sublingual lesion was found incidentally on positron emission 

tomography (PET) and computerized axial tomography scan (CT) during treatment for lung 

adenocarcinoma.   

The remaining 11% of the cases were noted in in the head and neck region, arising from 

the nasopharynx (n=5), nasal cavity (n=2), oropharynx (n=1), tonsil (n=2), hypopharynx (n=1), 

larynx (n=4) and lacrimal gland (n=1).  

Imaging modalities used in the initial work up of clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma of salivary gland included X-ray, CT, PET and MRI.  The carcinomas often 

appear as locally invasive lesion, with adjacent bone lysis representing local invasion.  CT scan 

revealed the infiltrative margins and local destruction of the carcinoma as well as lymph node 

metastases (Figure 2).  Also, MRI could show diffusely enhancing T2 hyper-intense lesion [39] 

(figure 4).  Metastatic disease could be evident with multiple modalities, including CT, MRI and 

PET.   In addition, primary and metastatic lesions may be hot, reflecting increased 

fluorodeoxyglucose (FDG) uptake (Figure 3).   
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3.2. Pathology and Diagnosis 

Diagnosis of clear cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland 

is based on the clinical, histological, immunohistochemical and genetic features unique to the 

tumour.   

Macroscopically, the carcinoma is a solid, grey/tan tumour of rubbery consistency.  The 

mean size of the tumour on presentation was 25mm in largest diameter (range 5 to 100mm) 

based on the systematic analysis of carcinoma size noted in the literature.  The two carcinomas 

excised at our institution were both 25mm in the largest diameter, light tan coloured and rubbery 

(Figure 5).  

Histologically, the tumour cells are round/polygonal epithelial cells, classically described 

as having clear or eosinophilic cytoplasm rich in glycogen [7] (Figures 6).  Predominance of 

clear cytoplasm is uncommon.  Admixture with cells demonstrating a pale eosinophilic 

cytoplasm was more common.  The organization of the cells could be trabecular, chords or solid 

nests and surrounded by hyalinising fibro-collagenous stroma [7].  The carcinoma often had 

infiltration at the tumour margins.  From the pooled data, lymphovascular and peri-neural 

invasion was reported in 14 (9.2%) and 59 (38.8%) cases, respectively.  Focal squamous pearls, 

basaloid morphology could be noted in the carcinoma.   Also, hyalinising clear cell carcinoma 

could arise directly from mucosal epithelium and having intra-mucosal Pagetoid extension [48].  

In addition, the carcinoma may contain intracytoplasmic mucin and even with gland formation 

[71].   

Overall, the tumour has a low nuclear grade and mitoses are infrequent or absent [7, 28, 

40].  These reflect the indolent nature of the tumour.  Nevertheless, high grade transformation 

with large bizarre tumour cells, focal necrosis, atypical mitotic figures may be identified [55].   

This high grade morphology was usually described in patients who develop disease progression.  
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Immunohistochemistry showed that clear cell carcinoma, NOS/hyalinising clear cell 

carcinoma of salivary gland was often positive for  cytokeratins (CK5, CK7, CK8, CK 14 and 

CK19), epithelial membrane antigen (EMA), carcinoembryonic antigen (CEA) and p63 [40, 72] 

(Figure 7).  Ki-67 proliferative index was mostly low, reflecting the indolent nature of the 

tumour.  The carcinoma was noted to be negative for vimentin, S-100 protein, smooth-muscle 

actin, muscle-specific actin, calponin and GFAP [71].  These features differentiate the carcinoma 

from oral and metastatic clear cell mimics, particularly myoepithelial carcinoma and metastatic 

renal cell carcinoma [40, 72].  

Electronic microscopic examinations of clear cell carcinoma, NOS/hyalinising clear cell 

carcinoma was commonly performed in earlier cases reported in the literature (in 13% of cases; 

n=19).  Tonofilaments, desmosomes, glycogen and basal lamina reduplication were common 

ultrastructural features [72].  No myoepithelial differentiation was noted (Figure 8).  

Antonescu et al. identified the presence of the EWSR1-ATF1 fusion in clear cell 

carcinoma, NOS/hyalinising clear cell carcinoma [48].  The carcinoma can be differentiated 

from other oral tumours with clear cell differentiation by using fluorescence in situ hybridization 

(FISH), which revealed the presence of the genetic translocation t (11; 22) resulting in EWSR1-

ATF1 fusion [48, 72].  In recent literature, the translocation has been used to confirm the 

diagnosis of clear cell carcinoma, NOS/hyalinising clear cell carcinoma.   The translocation has 

been reported in 43 cases (including the 2 current cases) [48, 50, 60, 62, 65].  Only two cases 

revealed negative EWSR1-ATF1 fusion [60], demonstrating the highly sensitive nature of the 

molecular test.    

The FISH identified genetic translocation also highlighted a biological link between clear 

cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland and clear cell 

odontogenic carcinoma.  These two diseases have similar histological and immunohistochemical 

features [73, 74].  This lends weight to the idea that clear cell odontogenic carcinoma may 
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represent an odontogenic analogue or central type of clear cell carcinoma. NOS/hyalinising clear 

cell carcinoma.    

Other than noted in the clear cell carcinoma, NOS/hyalinising clear cell carcinoma of 

salivary gland, EWSR1-ATF1 fusion was found in clear cell sarcoma, clear cell sarcoma-like 

tumour of the gastrointestinal tract, and some angiomatoid fibrous histiocytomas [75].    

However, these tumours occur outside salivary gland and have no morphological similarities to 

the clear cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland. 

Fine needle aspiration has been used to aid diagnosis of primary and recurrent clear cell 

carcinoma, NOS, of salivary gland [13, 18, 19, 20, 62, 63].  Milchgrub et al. described the 

cytological appearance of clear cell carcinoma, NOS/hyalinising clear cell carcinoma as small 

clusters of two-dimensional, overlapping epithelial cells or larger, three dimensional polygonal 

groups of epithelial cells, with clear cytoplasm and homogenous round or ovoid nuclei of a 

nucleus to cytoplasm ratio of 1:2, and absence of mitotic figures.  Aggressive cytological 

features have been described, including hyperchromatic nuclei with frequent atypical mitoses 

[62].  Nevertheless, the cytological features are mostly non-diagnostic, with only 5 of 11 

reported cases demonstrating an accurate diagnosis of clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma.  The other 6 cases were reported as mucosal cyst, squamous cell 

carcinoma, mucoepidermoid carcinoma, acinic cell carcinoma, low grade malignancy and low 

grade adenocarcinoma. The use of cell block for immunohistochemistry as well as detection of 

EWSR1-ATF1 fusion by FISH may aid the diagnosis of clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma [62].    
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3.3. Differential Diagnoses 

Many tumours in the head and neck region demonstrate clear cell changes on histology 

[28, 47].  As a result, the differential for clear cell carcinoma, NOS/hyalinising clear cell 

carcinoma of salivary gland is wide.   

Renal cell carcinoma is the third most common metastatic lesion affecting the head and 

neck, accounting for up to 15% of cases, with the nose, paranasal sinuses and oral cavity being 

the most common sites [76].  Clear cell renal cell carcinoma shares many pathological features 

with clear cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland [49].  

Nevertheless, prominent sinusoids, lack of hyalinising stroma, along with expressions of 

vimentin, PAX8 and CD10 and negativity for CK7 in clear cell renal cell carcinoma could help 

to differentiate the carcinoma from clear cell carcinoma, NOS/hyalinising clear cell carcinoma 

[7, 47, 49, 72].  Presence of a primary renal lesion on imaging or other clinical evidence of 

primary renal carcinoma could provide further support of metastatic renal cell carcinoma.   

Clear cell odontogenic carcinoma is a rare odontogenic malignancy and is both 

morphologically and immunohistochemically similar to clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma from salivary gland [49].  Anatomic site is the main distinguishing feature, 

with clear cell carcinoma, NOS/hyalinising clear cell carcinoma favouring the minor salivary 

glands, palate and base of tongue whereas clear cell odontogenic carcinoma demonstrates a 

predilection for the mandible.  This is believed to reflect the proposal that the tumours are of the 

same phenotypic spectrum [73, 74].  Both carcinomas demonstrate a common squamous 

phenotype and similar clinical behaviour.  The biological link was further confirmed by both 

tumours having the identical EWSR1-ATF1 fusion.  Thus, clear cell odontogenic carcinoma 

could definite as a variant of clear cell carcinoma, NOS/hyalinising clear cell carcinoma of 

salivary gland or as “intra-osseous variant of hyalinising clear cell carcinoma” [71]. 
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Mucoepidermoid carcinoma is a common tumour of the minor salivary glands and 

frequently displays a clear cell component.   The tumour is characterised by squamoid 

(epidermoid), mucus producing cells and cells of intermediate cell types [49].  However, focal 

squamous differentiation and mucin could be found in clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma.  In fact, clear cell carcinoma, NOS/hyalinising clear cell carcinoma have 

been proposed as a type of adenosquamous carcinoma [75].  Thus, translocation study could be 

helpful in the differential diagnosis between these 2 carcinomas.  It is worth noting that 

mucoepidermoid carcinoma harbour CRTC1-MAML2 or CRTC3-MAML2 fusion genes that 

could be used to differentiation from the genetic fusion noted in clear cell carcinoma, 

NOS/hyalinising clear cell carcinoma [77].   

Epithelial-myoepithelial carcinoma is more common in elderly patients, and frequently 

arises within the parotid gland.  Histologically, an outer population of myoepithelial cells with 

clear cytoplasm surrounds a central population of duct-like eosinophilic cells.  Also, the 

carcinoma displays reactivity for myoepithelial markers (S-100 protein, smooth muscle actin, 

p63 and GFAP) whereas clear cell carcinoma, NOS/hyalinising clear cell carcinoma does not 

[49].  Myoepithelial carcinoma is a very rare malignant tumour of the minor salivary gland.  It 

may demonstrate populations of clear myoepithelial cells.  Differentiation of this tumour from 

clear cell carcinoma is based on the presence of at least one myoepithelial marker [49].   

Other than the above-mentioned salivary gland tumours, acinic cell carcinoma should be 

considered in the differential diagnosis, with 6% demonstrating clear cell populations [49].  

However they do not contain glycogen.  Acinic cell carcinoma should have areas with typical 

features of cytoplasmic basophillia and prominent lymphoid infiltrate.  

Calcifying epithelial odontogenic tumour can also have a predominant clear cell 

population.  Differentiation from clear cell carcinoma, NOS/hyalinising clear cell carcinoma is 

important as calcifying epithelial odontogenic tumour is a benign tumour of odontogenic origin.  



12 

 

The presence of abundant amyloid within its hyalinised stroma, along with concentric 

calcifications favours a diagnosis of calcifying epithelial odontogenic tumour.  

Finally, squamous cell carcinoma should be considered in the differential diagnosis. 

Clear cell carcinoma, NOS/hyalinising clear cell carcinoma can demonstrate squamous features 

on immunohistochemistry (positive for p63 or p40 [a selective ΔNp63 isoforms and appears to 

be more specific for squamous differentiation]) and squamous cell carcinoma could have a clear 

cytoplasm [68, 73].  The presence of prominent mitotic activity, significant nuclear 

pleomorphism and mucosal squamous dysplasia/carcinoma-in-situ should favour a diagnosis of 

squamous cell carcinoma [73].  

Nevertheless, in cases with diagnostic difficulties, detection of EWSR1-ATF1 fusion by 

FISH could be used to confirm the diagnosis of clear cell carcinoma, NOS/hyalinising clear cell 

carcinoma.  This is especially true in the clinical settings of having solely small amount of tissue 

in small biopsy and fine needle aspiration specimens for making the diagnosis.  Further, in case 

of high grade transformation, detection of EWSR1-ATF1 fusion could help to differentiate the 

carcinoma from other high grade malignancies [55].  In addition, the translocation could 

contribute to the differential diagnosis of the mucin positive clear cell carcinoma, NOS/ 

hyalinising clear cell carcinoma from mucoepidermoid carcinoma [75].    

 

3.4. Prognosis & Treatment 

Despite its description as an indolent, low grade malignancy, 14 of 152 (9%) of clear cell 

carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland reported in the literature had 

local nodal metastasis, with a further 6 demonstrating distant metastases at presentation.  A 

further three cases went on to develop metastases on clinical follow up.  Distant metastatic 

spread most commonly affected the lung (n=9), followed by bone (n=3).  Ereno et al. described a 

case of clear cell carcinoma, NOS/hyalinising clear cell carcinoma arising from the 
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hypopharyngeal region [18].  The patient presented with a painless lump, 2cm in diameter, of 2 

month’s duration.  Multiple deposits were noted in the lung. The patient refused surgical 

intervention and remained alive with disease at ten months follow up.  

In a minority of cases, the carcinomas displayed aggressive clinical course.  O’Regan et 

al. published a clear cell carcinoma, NOS/hyalinising clear cell carcinoma in the tongue of a 57-

year-old woman [32].  Despite wide local excision with clear margins and a course of post-

operative radiotherapy, the patient presented four months later with multiple metastases in the 

right lung, thoracic and lumbar vertebrae as well as the mandible and the left femur. The patient 

died ten months after the initial presentation.  Moreover, Barber et al. noted a 59 year old woman 

with clear cell carcinoma, NOS/hyalinising clear cell carcinoma in tongue [47].  Despite clear 

margin resection and post-operative radiotherapy, the patient developed distant metastases and 

died.  Recently, Fulciniti et al. presented a 46 year old woman with initial clinical diagnosis of 

presumed adenoma of the parotid gland resulting in a superficial parotidectomy.  Clear margins 

could not be confirmed.  The patient went on to develop locoregional recurrence (cheek and 

masseter) six months later.  Despite radical parotidectomy and wide local excision of the 

deposits, the patient went on to develop lung and bone metastases. Widespread metastases was 

noted on autopsy in one case, demonstrating involvement of the heart, brain liver, gall bladder 

and skin in addition to lung and bone [46].   

On histological examination, these four cases displayed histological features of 

aggressive malignancy such as increasing nuclear anaplasia, frequent, atypical mitotic figures 

and necrosis.  Nevertheless, not all cases with aggressive clinical behaviour demonstrated high 

grade morphologies.  At present, there is no histological grading system to predict the aggressive 

nature of clear cell carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland.  

Surgical excision is the mainstay of treatment of clear cell carcinoma, NOS/hyalinising 

clear cell carcinoma of salivary gland.  Examination of regional lymph nodes and radiological 
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examination for pulmonary metastases are recommended.  Wide local excision and extensive 

lymph node dissection is useful if lymph node involvement is suspected [45, 49].  Free flap 

reconstruction is often required to repair the large defect remaining after resection.  Depending 

on the structures resected, free flaps such as the radial artery free flap, fibular free flap and 

anterolateral thigh free flap may be utilised.  

The role of post-operative radiotherapy in the management of clear cell carcinoma, 

NOS/hyalinising clear cell carcinoma is unclear.  In the literature, 18.1% (n = 25) of cases 

received radiotherapy during their treatment.  Thus, the majority of cases did not receive post-

operative radiotherapy and there was no increased rate of recurrence or metastatic disease.   

 From the pooled data in the literature, 22% of patients (n=33) were reported to have 

recurrent or persistent diseases after surgery (Table 3).  Median time for tumour recurrence was 

23 months (mean time is 55 months), however this could be as long as 24 years after surgery 

[46].  On follow-up, 3.2% (5 of 152) of the patients with clear cell carcinoma, NOS, died of the 

disease, whilst 6% (9 of 152) were noted to have residual disease.  Risk factors for disease 

recurrence included advanced stage at diagnosis (p<0.0001) and metastatic disease present at 

diagnosis (p<0.0001).  On the other hand, tumour size on diagnosis was not associated with an 

increased risk of disease recurrence (p = 0.74).  Based on this analysis, it is reasonable to 

provide MRI surveillance without post-operative radiotherapy to patients with early disease 

without locoregional metastases. Radiotherapy may be reserved for cases demonstrating 

locoregional metastases on presentation, as these patients are more likely to present with 

recurrent disease. 

The use of chemotherapy has not been thoroughly explored in the treatment of clear cell 

carcinoma, NOS/hyalinising clear cell carcinoma of salivary gland.  In the literature, four cases 

have been used by chemotherapy [21, 46, 54, 65].  Some success has been documented when 

used alone or in combination with radiotherapy.  Grenivicki et al. presented a case in which the 
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clear cell carcinoma, NOS/hyalinising clear cell carcinoma was treated with primary 

chemotherapy due to the progressive nature of disease at presentation [21].  Over a three month 

period, 5-fluorocysteine and cisplatin was given, with resultant dramatic shrinkage of the palatal 

clear cell carcinoma, NOS/hyalinising clear cell carcinoma.  Also, Hijjawi and colleagues 

successfully treated recurrent disease affecting the primary excision site and local cervical lymph 

nodes with a combination of five weeks of cisplatin and 70Gy of radiotherapy in 35 fractions 

[54].  In contrast, Yamashita et al. noted progressive disease despite taking Tegafur-Uracil over 

a four year period [46].   

Follow-up information was noted in 70% (n=107) of the reported cases of clear cell 

carcinoma, NOS/hyalinising clear cell carcinoma.  The two patients treated at our institution 

underwent wide local excision with free flap reconstruction.  One patient underwent 30 fractions 

of post-operative radiotherapy, whilst the other opted for MRI surveillance of the lesion.  Both 

patients remained disease free at 18 and 12 months follow up respectively.   

In general, published cases of clear cell carcinoma, NOS/hyalinising clear cell carcinoma 

had only short follow up period, with a median follow up of 24 months.  Only 16% (24 cases) of 

clear cell carcinoma, NOS, had a follow up of greater than 5 years.  The importance of long-term 

follow up is demonstrated by the fact that of the 33 cases featuring recurrence, 10 cases occurred 

after 5 or more years and 4 occurred after 10 or more years.  The long disease-free period 

followed by distant recurrence, particularly highlighted by Yamashita et al. may represent the 

true natural history of clear cell carcinoma, NOS/hyalinising clear cell carcinoma [46].  They 

described a case in which recurrence of disease occurred in the lung 24 years after the initial 

resection of a clear cell carcinoma, NOS/hyalinising clear cell carcinoma in the right hard palate. 

This case also had the longest follow up period record of 29 years.  
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4. Conclusion 

Clear cell carcinoma, NOS/hyalinising clear cell carcinoma is a rare malignancy of the 

minor salivary gland.  It often affects middle aged women.  EWSR1-ATF1 fusion is specific for 

the carcinoma, being not found in other types of salivary gland tumours, and could be used to 

differentiate the tumour from other tumours with clear cell morphology.  It also leads to the 

proposal of the using the term “hyalinising clear cell carcinoma” instead of “clear cell 

carcinoma, NOS” for this group of lesion.  Despite its description as an indolent, low grade 

malignancy, some lesions with low-grade features have demonstrated a propensity for local 

metastases and recurrence.  Rarely, the carcinoma has the ability to achieve widespread 

metastases.   

There is no specific evidence-based treatment regimen described.  Based on collation of 

all available data, we believe that in cases of solitary early stage lesions, wide local excision and 

radiographic surveillance is acceptable.  Post-operative radiotherapy is recommended in patients 

that present with locoregional metastases due to the increased risk of recurrent disease in this 

subset.  Radiotherapy alone, or in combination with radiosensitizing chemotherapy may play a 

role in recurrent disease, however the evidence is weak.  As recurrent disease may present years 

following initial diagnosis and treatment, long-term clinical and radiographic follow-up is 

recommended.   
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Figure legends 

Figure1. Frequency of disease presentation in published literature per decade. One case was 

excluded as age of presentation was not known.  

Figure 2: CT scan appearance of clear cell carcinoma, NOS.  The tumour is from a 52-year-old 

male patient with lung cancer.  CT scan showed an infiltrative mass noted in the right sublingual 

gland which was proven by histology to be clear cell carcinoma, NOS (case 1) 

Figure 3:  Livid appearance of the clear cell carcinoma, NOS of sublingual gland on PET  

In case 1, there is an enhancing right sublingual mass with central low density measuring 21 x 12 

mm in cross-section with increase glucose uptake. 

Figure 4: MRI appearance of palatal clear cell carcinoma, NOS.  In MRI, there is an enhancing 

lesion in the palate of a 48-year-old woman (case 2).    

Figure 5:  Cut sections of the clear cell carcinoma, NOS (case 1) showing a well demarcated 

mass with focal myxoid changes.   

Figure 6:  Microscopic examination reveals that clear cell carcinoma, NOS is composed of 

infiltrative sheet of tumour cells with clear cytoplasm in stroma with hyalinized collagen (case 1) 

(H& E x 20) 

Figure 7:  Clear cell carcinoma, NOS showing strong nuclear expression of p63 (x 25) 

Figure 8:  Electron microscopic examination of clear cell carcinoma, NOS (case 1) showing 

tumour cells the characteristic ultrastructural features of epithelial junctions and clusters of 

glycogen granules and tononfiaments with desmoplastic cell junction in the cytoplasm. No 

myoepithelial differentiation was present.  
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