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18F-FDG PET/CT in Progressive Oncocytic Carcinoma of the 
Parotid Gland-Case Study
Parotis Bezinin İlerleyici Onkositik Karsinomunda 18F-FDG PET/BT-Olgu Sunumu

Abstract
Oncocytic carcinoma of the salivary glands is a very rare entity, that mainly presents in the parotid gland, either arises de-novo or is being associated 
with a benign oncocytoma in up to 50%. Our patient was a 60 years old male with histopathological finding of oncocytic (oxyphilic) carcinoma 
originating from the parotid gland with metastasis in cervical lymph nodes (postoperative stage IVA, pTNM = pT2 pN2b pMx G2 R0). On the initial 
preoperative 18F-fluorodeoxyglucose positron emission tomography/computed tomography (PET/CT) increased metabolic activity was seen in level 
IB and IIA cervical lymph nodes, suspicious for metastasis. Surgical biopsy of the parotid gland revealed oncocytic carcinoma, and then radical 
surgery was performed. Afterwards, patients started with immunotherapy, but because of disease progression (metastasis in the cervical, axillary, 
mediastinal lymph nodes and thyroid) detected on the control PET/CT scans, he was switched to chemotherapy. The patient died four years after 
being diagnosed with the primary cancer.
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Öz
Tükürük bezlerinin onkositik karsinomu, çoğunlukla parotis bezinde ortaya çıkan, ya de novo gelişen ya da %50’ye varan oranda benign onkositom 
ile ilişkili olan çok nadir bir durumdur. Hastamız, parotis bezinden kaynaklanan ve servikal lenf düğümlerine metastaz yapmış onkositik (oksifilik) 
karsinom histopatolojik bulgusu olan 60 yaşında bir erkekti (ameliyat sonrası evre IVA, pTNM = pT2 pN2b pMx G2 R0). İlk ameliyat öncesi 
18F-florodeoksiglukoz pozitron emisyon tomografisi/bilgisayarlı tomografi’de (PET/BT), metastaz şüphesi uyandıran IB ve IIA seviye servikal lenf 
düğümlerinde artmış metabolik aktivite görüldü. Parotis bezinin cerrahi biyopsisi onkositik karsinomu ortaya çıkardı ve ardından radikal cerrahi 
uygulandı. Daha sonra hastaya immünoterapi uygulandı, ancak kontrol PET/BT taramalarında saptanan hastalık ilerlemesi (servikal, aksiller, 
mediastinal lenf düğümlerinde ve tiroidde metastaz) nedeniyle kemoterapiye geçildi. Hasta, primer kanser teşhisinden dört yıl sonra hayatını 
kaybetti.
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Introduction

Oncocytic carcinoma (OC) of the salivary glands is a 
very rare entity, that either arises de-novo or is being 
associated with a benign oncocytoma in up to 50% of 
patients (1). Oncocytoma, is commonly found in the 
superficial lobe of the parotid gland well-circumscribed 
and encapsulated. OC is characterized by large polyhedral 
cells  with abundant granular eosinophilic cytoplasm and 
round to oval vesicular nuclei, sometimes with double 
nuclei and prominent nucleoli. Recognizing the malignant 
histological characteristics, such as necrosis, peri-neural 
spread, pleomorphism, intra-vascular invasion, and distant 
metastasis are crucial when differentiating between benign 
and malignant oncocytic tumors (2). Distant metastasis to 
the cervical lymph nodes, kidneys, lungs, and mediastinum 
are the main features of this high-grade malignant tumor 
(3). This type of cancer occurs mainly in the 6th decade 
with male predominance. Male to female ratio has been 
reported to be approximately 2:1 (4,5).

Case Report 

Our patient was a 60 years old male with left lateral neck 
lymphadenopathy, who underwent fine needle aspiration 
biopsy, revealing classification group V. Informed written 
consent was obtained from the patient before the imaging. 
Lymph node extirpation followed and pathology report 
was consistent with malignant neoplasm of epithelial 
origin, either Hurthle cell thyroid carcinoma or parotid 
carcinoma. He was referred for thyroid ultrasound, that 
revealed no thyroid pathology and excluded primary thyroid 
malignancy. On the other hand, many hypoechoic lesions 
were detected in the left parotid gland, the largest one in 
the upper pole ~10 mm, as well as submandibular lymph 
nodes up to 12 mm, that needed further investigation.

Patient was examined by ear, nose and throat specialist, 
which revealed thickened mucosa in the region of the left 
vallecula. Further on, biopsy was performed, that showed 
no sign of malignancy.

On the initial 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET/CT) scan 
left cervical lymph nodes with increased metabolic activity 
were detected in level IB and IIA [maximum standard 
uptake values (SUV

max 
=5.2, d=10 mm)], suspicious for 

metastasis, few metabolically active lesions in the left 
parotid gland with SUV

max 
up to 4,4 that needed to be 

investigated and increased metabolic activity (SUV
max 

=5.4) 
in the region of the left valecula, probably due to recent 
biopsy. Then surgical biopsy of left parotid gland was 
performed and finally oral cavity (OC) was revealed as a 
primary.

The planned surgical procedure included eliminating all 
residual parotid tissue and ipsilateral cervical lymphatics. 
The incision encompassed most of the previous incision 
in the parotid region, then went in a curvilinear fashion 
posteriorly and inferiorly behind the sternocleidomastoid 
muscle (SCM), ending near the midline, below the level 
of the clavicle. Two flaps in the subplatysmal plane (sub-
mass in the parotid region) were developed anteriorly 
and posteriorly. Dissection began with identification of 
the main trunk of the left facial nerve. Next, the entire 
superficial and deep lobe of the parotid was removed with 
preservation of all branches of the facial nerve. Notable 
mass was found above the temporo-zygomatic branches 
of the nerve, but with a sufficient cuff of normal tissue 
between the mass and the nerves. Similarly, in the tail of 
the parotid, a palpable mass was found near the division 
of the marginal mandibular branch without direct contact 
with the nerve. The rest of the parotidectomy was done in 
the usual fashion without any difficulties.

Neck dissection started with identification of the Spinal 
accessory nerve in the posterior neck triangle above Erb’s 
point. Then, dissection began from the Trapesius muscle 
and moved the fibro-fatty tissue of level V anteriorly, 
sparing the SAN. The lower border of the dissection was 
below the previous lymphadenectomy and encompassed 
all fibro-fatty tissue in the supraclavicular region. Dissection 
proceeded anteriorly above the deep layer of the deep 
cervical fascia until the carotid sheet was reached. 
Dissection then started from the anterior border of SCM, 
removing its fascial covering and proceeding to dissect the 
entire length of the jugular chain, starting from level II-b, 
and ending inferiorly at the level of the clavicle. Internal 
jugular vein was preserved, with only the linguo-facial 
trunk ligated and transected. Enlarged and somewhat firm 
nodes were identified in the jugular chain, at level II-a and 
level III. When the entire SCM was circumferentially freed, 
the specimen from the posterior neck was flipped under 
the muscle and connected with the anterior part of the 
specimen, which was removed “en block.” No significant 
bleeding was encountered; the wound was closed in layers 
over two Redon drains. Recovery from general anesthesia 
and subsequent healing was uneventful (Figure 1).

Subsequently the histopathological finding obtained 
from the operative material revealed oncocytic (oxyphilic) 
carcinoma originating from the parotid gland with identified 
metastatic changes in three of total of 28 extirpated 
lymph nodes (stage IVA, pTNM = pT2 pN2b pMx G2 R0). 
Postoperative adjuvant radiotherapy was performed. Next 
year follow up on magnetic resonance imaging (MRI) 
showed no signs of local recurrence or distant metastasis.
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The second PET/CT scan, performed almost two years after 
surgery was indicated for further investigation of enlarged 
axillary lymph nodes seen on the follow up CT. PET/CT 
findings revealed metabolically active lymph nodes in the 
right neck region level 3 (SUV

max 
=4.1), left supraclavicular 

region (SUV
max

 =4.4,d~11 mm), metabolically active 
nodular lesion in the left pectoral muscle (SUV

max
 =3.7,d~13 

mm) and enlarged metabolically active bilateral axillary 
lymph nodes (SUV

max 
=4.4,d~11 mm). All these lesions 

were suspicious for metastasis (Figure 2). Then bilateral 
cervical lymph node extirpation was done, followed by 
extirpation of cutaneous and subcutaneous metastases in 
left pectoral region. Patient started with immunotherapy 
pembrolizumab.

Three months later the follow up PET/CT scan revealed 
disease progression and new sites od metastasis in 
the cervical lymph nodes and new metabolically active 
lesion in the thyroid gland, that needed to be correlated 
with ultrasonography/fine-needle aspiration biopsy 
(Figure 3). 

Ultrasound of the thyroid showed well vascularized 
hypoechogenic inhomogeneous lesion in the lower part of 
the left thyroid lobe with microcalcifications. Fine needle 
aspiration biopsy that was very difficult to perform due to 
impaired skin due to surgery and radiation therapy (Figure 
4) reported Bethesda V classification group, possible 
metastasis from salivary gland carcinoma. 

Patient continued with immunotherapy, but the next PET/
CT scan, done 6 months later, showed again disease 
progression with metastasis in right cervical lymph nodes, 
mediastinal, bilateral hilar, interpectoral, left brachial and 

bilateral axillary lymph nodes (Figure 5). Subcutaneous 
metastasis in right pectoral and skin metastasis in left 
supraclavicular region were detected as well.

Patient started with chemotherapy, but considering many 
side effects and his low performance status, two months 
later agreement with the oncologist was made to cease 
it, continuing with symptomatic and palliative therapy 
only. The patient died the next year, four years after being 
diagnosed with this type of primary cancer.

Figure 1. Operative field prior closure 
(1) Main trunk of left facial nerve, (2) Temporo-zygomatic branch, (3) 
Cervico-mandibular branch, (4) Internal jugular vein, (5) Sternocleidomastoid 
muscle, (6) Accessory nerve, (7) Retromandibular vein, (8) Stylohioid and 
posterior venter of digastric muscle

Figure 2. MIP image of the second PET/CT
Right cervical, bilateral axillary, left supraclavicular and lesion in the left 
pectoral muscle suspicios for metastasis

MIP: Maximum intensity projection, PET/CT: Positron emission tomography/
computed tomography

Figure 3. 18F-FDG PET/CT fusion image of thyroid lesion 
18F-FDG PET/CT: 18F-fluorodeoxyglucose positron emission tomography/computed 
tomography
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Discussion

OC together with oncocytosis and oncocytoma present 
very exceptional oncocytic neoplasms of the salivary gland. 
Very few cases have been reported in the literature so far. It 
accounts for 11% of all oncocytic salivary gland neoplasms, 

0.5% of all epithelial salivary gland malignancies and 0.18% 
of all epithelial salivary gland tumours (6). In the study of 
Capone at al. (7) twenty-one parotid oncocytic neoplasms 
were identified in the period 1984-2000, with OC being 
the rarest (9.5%), then oncocytosis (28.5%) and the most 
frequent was oncocytoma (62%). 

Since similarities between oncocytic neoplasms do exist, 
and fine needle aspiration biopsy can not confirm the 
diagnosis, consequently the patohistology analysis remains 
the gold standard. Nonetheless, features such as rapid 
enlargement, facial nerve involvement, or fixation to 
adjacent structures should be taken into consideration for 
prompt suspicion for malignancy (8).

The surgical management of parotid oncocytic carcinoma, 
usually involves a total or partial parotidectomy. This 
is preferred due to the tumor’s aggressive nature and 
potential for recurrence. Enucleations are usually followed 
by a recurrence and are not considered as optimal 
treatment choices, especially given the fact that every 
subsequent parotid surgery is levels of magnitude more 
and more difficult and technically complicated. Wherever 
possible, the facial nerve is dissected and preserved, though 
extended resections may be necessary if nearby tissues are 
affected (9).

Neck dissection may also be included in the surgical plan 
when lymph node involvement is present. The general plan 
needs to be aggressive since all recurrences have a poor 
outcome (10).

Cinar et al. (11) reported 48-year-old woman whose 
disease had metastasized to regional lymph nodes, was 
treated by radical parotidectomy, with sacrifice of the facial 
nerve, and radical neck dissection. At the 3-year follow-up, 
she remained free of disease.

A case of a 70-year-old man was reported by Wan Ahmad 
Kammal et al. (12) that had a history of left parotid swelling 
over the past 10 years. A parotid tumor 3x3 cm was 
identified and grade 4 facial nerve palsy. He was treated 
with a left total parotidectomy, selective neck dissection 
and adjuvant radiotherapy with a total dose of 66 Gy 
within six weeks.

New biomarker research has identified promising prognostic 
indicators, such as p53 mutations, Ki-67 proliferation index, 
and mitochondrial DNA mutations. These biomarkers 
can help predict the tumor’s behavior, guiding more 
tailored decisions about adjuvant radiotherapy and other 
postoperative treatments. Immunohistochemical markers, 
including cytokeratins and oncocytic markers, have further 
refined diagnostic accuracy, enabling more effective 
surgical planning (13).

Figure 5. 18F-FDG PET/CT fusion image of lymph node metastasis
Mediastinal and right axillar metastasis
18F-FDG PET/CT: 18F-fluorodeoxyglucose positron emission tomography/com-
puted tomography

Figure 4. Skin lesions after surgery and radiation therapy
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Conclusion 

According to the Management of Salivary Gland 
Malignancy in the guideline, 18F-FDG PET/CT has no role 
when used for the initial evaluation of a parotid mass, 
but may more accurately predict the extent of nodal 
and distant metastatic disease in high-grade tumors and 
identify locoregionally recurrent and metastatic disease. 
Post-treatment baseline imaging with PET/CT should be 
obtained 3 months after completion of all treatment (14). 

Westergaard-Nielsen et al. (15) found that PET/CT 
diagnosed cervical lymph node metastases in four patients 
where MRI did not. These patients were still treated with 
curative intent, but the surgical procedure with neck 
dissection was changed based on PET/CT report. Overall, 
PET/CT changed treatment in three patients with distant 
metastases and four patients with regional metastases, 
representing 21% (7/33) of the patients with salivary 
gland carcinoma. 

The prognosis of OC in salivary gland depends primarily on 
the tumor grade, stage and completeness of resection. The 
5-year survival rate for low-grade types goes over 80%-90% 
and these tumors have favorable outcomes. On the other 
hand, high-grade carcinoma, show lower 5-year survival 
ranging between 40% and 60%, due to higher risks of 
local recurrence, perineural invasion, and metastasis and 
thus have poorer prognosis (8). Patients with malignant 
oncocytoma appear to have good short-term survival, but 
poor long-term survival. The average survival period has 
been estimated at 3.8 years with metastasizing tumors (3). 
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