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ABSTRACT 
 
 Oncocytic carcinoma (OC) of the maxillary sinus is an extremely rare tumor that has previously been 
reported in only three cases .This paper presents an additional case. The patient was a 59 year old male, 
presented with an exophitic maxillary mass, lymphadenopathies and distant metastases. Microscopical 
examination revealed malignant oncocytes invading the surrounding muscles, nerves & vessels. 
Immunohistochemical study was performed using anti-mitochondrial antibody. It confirmed the abundance of 
mitochondria in the cytoplasm of the tumor cells. 
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Introduction 
 
 Oncocytic carcinoma (OC) is a rare neoplasm defined by the WHO as a high-grade tumor composed of an 
unusual proliferation of cytomorphologically malignant oncocytes and adenocarcinomatous architectural 
phenotypes mainly found in glandular tissue (Ellis and Auclair, 2008). They may arise de novo or in association 
with a pre-existing oncocytoma (Sciubba and Shimono, 2005). 
 In the head and neck, OC generally occurs in the salivary glands predominantly in the parotid. Other sites 
where OC has been reported include the submandibular gland, minor salivary glands, as well as the nasal cavity 
(Gallego et al., 2011). Oncocytic carcinoma represents 5% of all oncocytic neoplasms of the salivary glands 
(which include oncocytosis, oncocytoma and oncocytic carcinoma) and less than 1% of all salivary gland 
tumors.Men were found to be affected in two-thirds of  the  case (Gallego et al., 2011). 
 Clinically, OC has been described as a firm, painless mass that appears on resection as unencapsulated, 
unilocular or multilocular, usually with necrotic areas. In general, these neoplasms are characterized by their 
infiltrative qualities, including local invasion, local recurrences, regional and/or distant metastases – a factor that 
plays a major role in determining the prognosis. Herein, we report a case of OC arising in the maxillary sinus, 
presenting with cervical lymph node metastasis as well as distant deposits in the liver.  
 
Case Presentation: 
 
 A 59 year-old male patient presented to the Faculty of Dentistry, Department of Maxillofacial and Plastic 
Surgery, Alexandria University, Egypt, with a painless mass of the right maxilla. The patient was a non-smoker, 
with no remarkable medical history, and had not received previous radiotherapy. He had been experiencing 
episodes of intermittent epistaxis for two months before the mass became evident. The bleeding was treated 
conservatively by anterior nasal packing at the Department of Otolaryngology, Alexandria University.  
 Physical examination revealed an exophytic, soft to firm, bloody, bulky painless mass in the right 
edentulous maxilla.The mass is covered by an apparently normal mucosa and measures 2x3 centimeters.  
Mobile lymph nodes were palpated in the submandibular, submental and jugulodigastric areas ( levels II, IV and 
V) , with the largest measuring 1.5 centimeters in diameter (Fig1). Computerized Tomography disclosed a mass 
in the right maxillary sinus, invading the right nasal cavity but not destroying the nasal septum. In addition, 
extension into the ethmoid sinus was also evident. These findings combined with the infiltrative growth pattern 
of the tumor were all suggestive of a possible malignancy (Fig 2). 
 Under General Anesthesia, an incisional routine diagnostic biopsy was performed and one of the enlarged 
neck lymph nodes was excised. Bleeding of the mass occurred during the procedure and was controlled - with 
difficulty - using compression packs. The biopsied tissue was submitted for pathological examination. 
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Pathological Findings: 
 
 Microscopical examination revealed islands clusters or nests of large, polyhedral malignant oncocytes with 
abundant finely granular eosinophilic cytoplasm. The nuclei are central, vesicular and pleomorphic were also 
observed (Fig3). Some sections showed invasion of the surrounding muscles, nerves (Fig4); and blood vessels 
(Fig5). The involved biopsied lymph node contained metastatic tumor tissue morphologically similar to the 
primary tumor (Fig6). 
 The case was diagnosed as oncocytic carcinoma of the maxillary sinus. To confirm the oncocytic nature of 
the tumor cells, immunohistochemical assessment was carried out using the anti-mitochondrial antibody 
((Taxol, Bristol-Myers Squibb Company, Princeton, NJ, USA). The staining revealed a strong granular 
cytoplasmic immunoreactivity, demonstrating the abundant immunopositive mitochondria in the cytoplasm of 
the tumor cells (Fig7). All findings were congruent with the diagnosis of an oncocytic carcinoma.  
 Further examination in the form of bone scintiscan as well as chest and abdomen CT scanning were carried 
out to investigate whether distant metastasis was present. The abdomen CT revealed evidence of metastatic 
deposits in the form of multiple scattered nodules in the liver (Fig 8). 
 Accordingly, the patient was referred to the Department of Oncology, Alexandria University for further 
consultation. The advanced degree of the tumor, its invasion into neighboring structures and its metastasis to the 
liver rendered surgery not feasible. Combined radiation and chemotherapy were thus started, with little chance 
for cure. Radiotherapy was given in a dosage of 70 Gy/30 fractions with a linear accelerator device. 
Chemotherapy was administered as Cisplatin- 5- fluorouracil . The patient was closely monitored for 
complications. The mass slightly decreased in size. However, the patient's general health worsened and was 
received in the emergency room suffering from severe bleeding of the tumor mass which was controlled by 
compression packs.  Unfortunately, the patient died a few weeks later due to rapid disease progression and 
general health deterioration. Autopsy was not performed. 
 

 
    A     B 
 
Fig. 1: a, Small size at first initial presentation, b. Clinical picture of the tumor showing an exophytic  mass of 

the right edentulous maxilla five days after incisional biopsy. 
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(A)                             (B) 

 
Fig. 2: Computed Tomogram (A) Coronal Section: showing an iso-dense mass occupying the right maxillary 

antrum with invasion of the nasal cavity and erosions of the maxillary alveolar ridge. (B) Para-sagittal 
section showing the mass  occupying the oropharyngeal space and extending to the skull base. 

 

 
 
Fig. 3: The pleomorphic tumor cells exhibit an esinophilic granular cytoplasm, nuclear atypia & abnormal 

mitosis (H&E,x1000). 
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Fig. 4: Sheets and clusters of malignant oncocytes with fine granular cytoplasm and vesicular pleomorphic 

nuclei. Peri-neural invasion is evident (arrow). (H&E x 400). 
 

 
 
Fig. 5: Showing vascular invasion by the malignant tumor cells (H&EX400). 
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Fig. 6: Lymph node containing metastatic tumor  similar to the primary OC (H&E x 400). 
 

 
 
Fig. 7: Clusters of malignant oncocytes  showing strong cytoplasmic immunopositive reaction with 

antimitochondrial antibody (x 400). 
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Fig. 8: Comupted tomogram of the abdomen revealing metastatic deposits in the liver (arrows). 
 
Discussion: 
 
 Oncocytes are found in many organs, including the salivary glands , thyroid ,parathyroid and kidney. 
Oncocytic carcinomas are very rare tumors that account for less than 1% of all salivary gland tumors (Ellis, 
1996). The case studied in this report was of a rare OC arising from the maxillary sinus and extending into the 
nasal cavity. As mentioned by Lombardi et al. (2006), OC is exceedingly rare, especially in the maxillary sinus. 
 The diagnosis of OC resides in two main features. The first is fulfilling the criteria for malignancy, and the 
second is the predominance of malignant oncocytes. In turn, the diagnosis of malignancy is based on four main 
criteria: (1) invasion and destruction of adjacent structures, with frequent mitoses and cellular pleomorphism; 
(2) perineural, intravascular or lymphatic invasion; (3) local lymph node metastases, excluding intraparotid 
nodes; and (4) distant metastases (Gray et al., 1976). In the present case, all four criteria were remarkably 
fulfilled in clinical and histologic examinations. The tumor had taken origin in the maxillary sinus and invaded 
the surrounding structures including the nasal cavity, ethmoid sinus and destroyed the maxillary bone to break 
into the oral cavity as an exophytic mass.Cellular atypia was evident histologically; therefore markers that 
differentiate oncocytoma and oncocytic carcinoma, such as Ki-67 and alpha-1-antitrypsin were unnecessary (Ito 
et al., 2000; Coli et al., 1998). 
 The prime method usually used to reveal oncocytic cells is through demonstrating the abundance of 
mitochondria in their cytoplasm. Previous studies have attained this using different means, such as electron 
microscopy to reveal mitochondrial organelles (Bisceglia et al., 2001). Histochemically, phosphotungstic acid 
haematoxylin (PTAH) staining has also been used, which reveals fine, blue, cytoplasmic granules. For the 
current case, we used anti-mitochondrial antibody to reveal the mitochondria via an immunohistochemical 
reaction. This method has been reported as a highly sensitive and specific method for identifying the 
mitochondria in the cytoplasm of oncocytes by light microscopy. It is even superior to routine hematoxylin and 
eosin (H&E) or PTAH stain (Shintaku and Honda, 1997). IHC is an easy procedure to perform and, unlike 
electron microscopy, it can be readily done on paraffin-embedded specimens (Ruby and Kish, 1996). Our 
immunohistochemical results confirmed the abundance of mitochondria in the cytoplasm and therefore a 
dominating population of malignant oncocytes in the tumor tissue. This finding is in accordance with many 
authors (Lombardi et al., 2006; Shintaku and Honda, 1997). 
 To rule out the possibility of the tumor presented being a secondary one taking origin in hepatic OC; liver 
function lab tests were performed. The test results were within normal levels. Moreover, the presence of 
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regional lymph node metastases is a feature of primary carcinomas of the head and neck which allies the 
salivary gland origin of the tumor. 
 Radical surgical resection with elective neck dissection is the usual treatment of choice for OC. Such 
treatment was not practicable in the present case. This was attributed to the tumor mass infiltrating into the 
surrounding structures as well as the advanced degree of the disease, where distant metastases were already 
present at the time of diagnosis.  This is in agreement with Hu et al. (2010). They said that radiotherapy may be 
an alternative treatment when surgery is not feasible.    
 Due to its rarity and lack of follow-up information, the prognosis of OC is not yet well-reported. However, 
patients diagnosed with OC seem to have a poor survival rate. According to Nakada et al., the most important 
prognostic indicator for patients with OC is the presence or absence of distant metastases (Nakada et al., 1998). 
When considering this case, we think that OC of the maxillary sinus may be classified as a high-grade 
malignancy. This is in accordance with the work of Abe et al. on OC of the nasal cavity (Tsugio et al., 2007). 
However, earlier authors (Corbridge et al., 1966; Chui et al., 1985) believe that oncocytic tumors of the nose 
and paranasal sinuses should be classified as low grade malignancy.                                                                                                    
 A study by Zhou et al presented the clinicopathological features of 12 cases of primary oncocytic carcinoma 
of the salivary glands. Three of those (0.25%) eventually died of the disease, although only one received 
radio/chemotherapy alone, while the other two underwent surgical excision with or without radiotherapy. This 
would give a slight indication as to whether the mode of treatment affected the prognosis (Zhou et al., 2010). 
 In the case presented herein, the large tumor mass combined with the regional and distant metastasis, were 
both indicators of poor prognosis. The patient rapidly deteriorated, his general condition worsened and 
unfortunately died. This finding is in agreement with Mizutari et al. (2005). They stated that the prognosis of 
most cases have been reported to be poor. 
 The first case of OC arising in the salivary glands was reported by Bauer and Bauer in 1953. Since then, 
less than 80 cases were encountered. To the best of our knowledge, this is the fourth case  report of an OC to 
arise in the maxillary sinus after the cases  reported by Lombardi et al. , Mikhail et al. and Handler & Ward.  
 Finally, as the case in all cancers, early diagnosis, accomplished via clinical and histological examinations, 
is the prime key to improving the rate of patients suffering from OC of the maxillary sinus. Prolonged follow-up 
is mandatory. Immunohistochemistry using an anti-mitochondrial antibody is considered to be helpful and 
useful. 
 
Consent: 
 
 Written consent form was obtained for the publication of this data and any accompanying images. 
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