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Abstract
Parotid gland oncocytoma (PGO) is a rare benign epithelial tumor that usually occurs in the elderly population. The most 
common clinical presentation is a painless, slow-growing, non-tender, lobulated, and mobile mass. Histologically, it is com-
posed of monotonous sheets of epithelial cells (oncocytes) with a central scar. The cross-sectional appearance is not specific, 
and it overlaps with other parotid lesions. On ultrasound (US), oncocytoma appears as an ovoid, well-defined, homogeneous, 
and hypoechoic lesion. Cystic and hemorrhagic areas as well as intralesional fat may be observed. Doppler analysis shows 
intratumoral vessels, sometimes with a spoke-wheel pattern. The peak systolic flow is high (up to 100 cm/sec). Furthermore, 
oncocytoma is avid of FDG on a PET scan, as well as a malignant tumor. Thus, a combined clinical, imaging, and pathologic 
assessment is essential to establish the most accurate diagnosis and plan the best treatment. US, combined with Doppler 
techniques, can play an important role in suggesting the diagnosis and confirming it through percutaneous sampling. The 
purpose of this review is to show the imaging findings in PGO, with special emphasis on the US appearance.
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Introduction

Oncocytoma of the salivary glands—first described by Jaffé 
in 1932 and also called oncocytic adenoma, oxyphilic granu-
lar cell adenoma, or oxyphilic adenoma—is a benign epithe-
lial tumor usually diagnosed in the sixth to eighth decades 
[1]. Although no strong sex predilection exists, evidence 
shows that women tend to be more commonly affected [2]. 
Oncocytomas are considered rare, representing less than 1% 
of all salivary gland tumors, involving mainly the parotid 
gland (78%), rarely minor salivary glands located in the 
larynx, tonsillar fossa, and lacrimal gland. This tumor also 
arises in other organs, such as the kidney, adrenal, thyroid, 
and pituitary glands [3]. In 7% of oncocytoma cases, parotid 
gland oncocytoma (PGO) is multifocal or bilateral [3, 4].

Physical examination usually reveals a painless, slow-
growing, non-tender, firm, lobulated, and mobile mass, but 
sometimes the patient refers to a clinician for the develop-
ment of pain and/or facial nerve paralysis [4]. Such symp-
toms were initially regarded as criteria of malignancy but 
later were observed in combination with benign tumors, 
such as Warthin’s tumor, pleomorphic adenoma, lipoma, and 
PGO [5]. Necrosis, inflammation, spontaneous hemorrhage, 
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and fibrosis can cause compression, ischemia, and strangula-
tion of the facial nerve, resulting in peripheral paralysis [5].

PGO represents a diagnostic challenge, given its low 
prevalence and the lack of high specific imaging findings. To 
our knowledge, the literature comprises only anecdotal case 
reports and small case series. The aim of this review is to 
summarize the imaging findings in PGO and its differential 
diagnosis, with emphasis on ultrasound (US) assessment.

Pathology

The World Health Organization (WHO) defines three cat-
egories of salivary gland oncocytic neoplasms: nodular 
oncocytic hyperplasia or oncocytosis, oncocytoma, and 
oncocytic carcinoma. The first one is a multifocal process in 
which the glandular parenchyma is progressively replaced by 
oncocytic lobules, with small foci of residual serous glands 
and ducts. Oncocytoma is the most common occurrence, 
histologically composed of monotonous sheets of epithelial 
cells (oncocytes) with a central scar. Oncocytic carcinoma 
is the rarest of the oncocytic neoplasms, associated with a 
preexisting oncocytoma or raising de novo [6]. The onco-
cytes are enlarged polygonal cells with granular intensely 
eosinophilic cytoplasm, a round uniform nucleus, and a low 
nucleus–cytoplasm ratio. Such features are associated with 
marked mitochondrial hyperplasia and the paucity of other 
organelles, probably resulting from mitochondrial dysfunc-
tion and defective cellular metabolism [7]. The risk factors 
of oncocytomas are yet unknown, but a history of radiation 
exposure five or more years prior to presentation has been 
noted in 20% of cases [8].

Imaging features

Ultrasound

US is the first-line examination method to assess salivary 
gland abnormalities, owing to their relatively superficial 
position [9]. This technique enables differentiation solid 
from cystic masses with high reliability (98% confidence 
interval) [10, 11]. Furthermore, color and power Doppler 
have improved the diagnostic utility of US by providing a 
real-time evaluation of vascularity, which can supply impor-
tant differential diagnostic data and suggest the final diagno-
sis with high diagnostic confidence [10].

Modern high-resolution transducers provide salivary 
gland images with excellent spatial and contrast resolu-
tion [12, 13]. When they are unavailable, the application 
of spacer pads or a huge amount of free gel can be particu-
larly helpful in the B-mode and color Doppler assessment 
of highly superficial lesions [14]. The US examination of 
the parotid gland should be carried out with the highest 

frequency transducer available. Usually, 7–12 MHz wide-
band linear transducers are employed. Lower frequencies 
(5–10 MHz) are preferred to assess large tumors or lesions 
located in the deep aspect of the gland [15]. Parotid lesions 
have to be evaluated in at least two perpendicular planes dur-
ing the exam, which should be completed with the assess-
ment of neck lymph nodes to search for concomitant or 
related diseases [9].

The parotid gland is located in the retromandibular fossa, 
anterior to the ear and sternocleidomastoid muscle. It con-
sists of a superficial lobe and a deep one, separated by a 
plane in which the facial nerve and its branches run. Parts of 
the nerve trunk may be visualized only with high-frequency 
probes (13–18 MHz) and appear as a hyperechoic binary 
structure. Its branches are not visible on US. Therefore, the 
retromandibular vein, which usually lies directly above the 
trunk of the facial nerve, is used as a landmark separating 
the superficial and deep lobes of the parotid glands [9, 15]. 
This aspect should be considered when imaging parotid 
tumors, highlighting to the surgeon the possible extent of 
a superficial tumor into the deep lobe. The deep lobe can-
not be explored entirely on US, given the acoustic shadow 
behind the mandibular ramus. Parotid glands must be bilater-
ally investigated since many diseases occur bilaterally [10]. 
Normal glandular echogenicity is generally homogeneous 
and varies from very bright and markedly hyperechoic to 
only slightly hyperechoic in comparison to adjacent muscles, 
depending on the amount of intraglandular fatty tissue. US 
waves are markedly suppressed in case of high fat content, 
so the deep lobe is not always accessible, and sometimes 
even large vessels crossing the gland, such as the retroman-
dibular vein, are barely visible or not visible at all on gray-
scale images [9]. Intraparotid lymph nodes may be observed, 
mainly in the upper and lower poles of the superficial part 
of the gland. They appear to be oval, with a short axis of 
less than 5–6 mm and a hyperechoic hilum. The US assess-
ment of a solid lesion should include Doppler evaluation by 
comparing the vessel density in the nodule with the normal 
parenchyma and measuring the peak systolic flow [9].

Although some aspects may raise suspicion, the US fea-
tures of oncocytoma are nonspecific. PGO appears as an 
ovoid, well-defined, sometimes lobulated, and homogene-
ously hypoechoic mass [4]. The echotexture can be inhomo-
geneous because of cystic and hemorrhagic areas or intral-
esional fat, which appears echogenic. The central scar is not 
visible on US. The literature on the vascular pattern of PGOs 
is limited. In our experience, we noted that these tumors are 
usually quite vascularized. Vascular structures have a diffuse 
intralesional distribution, and the peak systolic flow is quite 
high (up to 100 cm/sec) (Figs. 1, 2, and 3). Sometimes a 
spoke-wheel pattern is observed (Fig. 4). This vascular pat-
tern recalls what is sometimes visible in renal oncocytoma: 
the vessel branches extend from the periphery to the central 
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portion of the mass, supplying it centripetally [16]. Although 
the color Doppler features of PGOs are not pathognomonic, 
the presence of a spoke-wheel appearance and/or a high peak 
systolic flow should suggest a possible diagnosis.

US PGO features overlap with those of pleomorphic 
adenoma, which is the most common parotid tumor, usu-
ally occurring in adults older than forty years, with a slight 
predominance among women. Pleomorphic adenoma is 
described as an oval or round, homogeneously hypoechoic, 
and well-defined mass. Its margins are more often lobulated 
than those of oncocytoma. Dystrophic calcifications are 
common and represent a relatively specific imaging find-
ing usually absent in oncocytic neoplasm [1]. Larger lesions 
may appear inhomogeneous, poorly defined, and with cystic 
degeneration [17]. The vascularization is usually moderate 
with complete or incomplete capsular branches and a single 
internal and generally venous vascular pole [9]. The peak 
systolic velocities are usually lower than 25 cm/sec [18]. The 
differential diagnosis between PGO and pleomorphic ade-
noma can be difficult on B-mode grayscale because the US 
findings overlap, but color and power Doppler are helpful.

Limited evidence is currently available on the use of con-
trast-enhanced ultrasound (CEUS) and elastography as addi-
tional diagnostic tools for the evaluation of parotid masses, 
in particular of PGO [19, 20].

CEUS using a second-generation contrast agent allows 
the analysis of both macro- and microvascular blood flow. 
Microbubble-enhanced US can improve the detection of 
perfusion by depicting more vessels and more intense 
perfusion compared to color and power Doppler. There-
fore, it could help identify the PGO spoke-wheel pattern 
or the diffuse intralesional vascular distribution. On the 
other hand, pleomorphic adenomas usually show weak or 
no vessels; sometimes strong peripheral and/or internal 
vessels could be observed [21]. So far, the EFSUMB do 
not recommend CEUS for the characterization of salivary 
gland lesions in clinical practice [22].

Also, elastography allows the subjective or objective 
stiffness pattern analysis of the lesion and surrounding 
tissues, whether soft or hard and homogeneous or het-
erogeneous. To our knowledge, no studies about PGO 
stiffness are available, but Liu et al. observed that benign 
and malignant parotid nodules have significant different 
stiffness [23]. Therefore, elastography could increase US 
accuracy in the identification of parotid benign lesions and 
may decrease the need of fine-needle aspiration cytology 
(FNAC) or core biopsy for these nodules.

Thus, further studies are needed to confirm these 
preliminary results regarding parotid nodules and to 

Fig. 1  B-mode a and power 
Doppler b scans of the parotid 
gland. Oval, well-defined 
oncocytoma with slightly hyper-
echoic echotexture compared to 
glandular parenchyma and some 
cystic anechoic areas. Power 
Doppler shows intralesional 
vessels

Fig. 2  B-mode a and color Doppler b and c scans of the parotid gland. Oval nodule with well-defined margins and some cystic areas. Color 
Doppler shows vascular signals inside the solid component
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investigate the diagnostic role of CEUS and elastography 
in PGO evaluation.

Radiological and nuclear imaging

Computed tomography (CT) and magnetic resonance imag-
ing (MRI) are useful in preoperative planning by offering 
panoramic views of the examined subject. They are strongly 
recommended when the deep aspect of any parotid mass is 
not clearly visualized on US. They are also suggested in case 
of a suspected malignant lesion to examine the entire lesion 
and deep-lying lymph nodes to assess possible infiltration of 
bones or deep structures, such as the base of the skull as well 
as the parapharyngeal space, and to establish the relationship 
of the lesion with the facial nerve [9, 17, 24]. It is relevant 
to highlight that CT and MRI usually do not increase the 
specificity of US. Hence, when a well-circumscribed nodule 
in the superficial lobe of the parotid is found, cytological 

or bioptic sampling should be preferred to cross-sectional 
imaging.

The CT features of PGOs are represented by a well-
defined, homogeneous enhancing tumor with a non-enhanc-
ing curvilinear cleft (central scar composed of hyalinized 
and fibrous tissue) or cystic component and a “deformable” 
appearance in the case of large lesions (contours distorted by 
surrounding structures) [1]. Differential diagnosis includes 
mainly Warthin’s tumor, which appears as a well-defined 
mass, sometimes associated with cystic components. How-
ever, its post-contrast behavior is usually different (increased 
enhancement in the early phase and decreased in the delayed 
phase), and the non-enhancing central scar has not been 
reported in the literature [1].

The MRI appearance of PGO is variable. It can be 
hypointense on T1 and T2 sequences because of high cel-
lularity and low water content. It can also be isointense in 
comparison to the parotid tissue on T2 and post-contrast 

Fig. 3  B-mode a power Doppler 
b and spectral Doppler c scans 
of the parotid gland. Well-
defined, lobulated, and hypo-
echoic oncocytoma with rich 
intralesional vascularization on 
power Doppler and high peak 
systolic flow (102 cm/sec)
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T1 sequences (vanishing tumor) or even hypointense on T1 
sequences with intermediate/low signal on T2 sequences 
[17, 25]. The signal intensity is also influenced by cystic 
and hemorrhagic areas or intralesional fat [26]. After the 
contrast medium injection, PGO usually shows a homogene-
ous enhancement [1, 6] (Fig. 5). MRI PGO features as well 
as CT ones overlap with those of Warthin’s tumor. DWI 
imaging and ADC measurement results are highly useful 
in differentiating these two entities. In particular, on DWI, 
PGO shows lower signal intensity than Warthin’s tumors, 
while ADC is lower in Warthin’s tumors than PGO [8].

Positron emission tomography with F-18 fluorode-
oxyglucose (PET-FDG) is useful in the evaluation and 
clinical management of head and neck lesions. However, 
regarding parotid tumors, its role is limited by a relatively 

high false-positive rate (approximately 30%), attributed 
mainly to Warthin’s tumors. High FDG uptake has also 
been observed in oncocytomas, which may represent inci-
dental findings in patients undergoing PET scans for other 
tumors (Fig. 6) [27–29]. In the setting of a cancer patient 
showing parotid gland focal uptake, further investigation 
is necessary to rule out a synchronous primary malignancy 
or a metastatic lesion. Hagino et al. hypothesized that the 
high FDG uptake observed in PGO is related to mitochon-
drial accumulation in oncocytic cells [29]. Furthermore, 
oncocytomas as well as Warthin’s tumors concentrate 
pertechnetate unlike pleomorphic adenoma. Uchida et al. 
proposed a combination of salivary scintigraphy and 
PET-FDG to differentiate benign from malignant parotid 
tumors [27]. Scintigraphy should be performed first, and 

Fig. 4  B-mode a and color 
Doppler b ultrasound scans. 
Color Doppler shows lobulated, 
well-defined, and hypoechoic 
oncocytoma with a spoke-wheel 
pattern

Fig. 5  T2-weighted a and 
post-contrast T1-weighted b 
axial MR images. Lobulated 
oncocytoma showing high 
signal intensity on T2w and 
post-contrast T1w images in the 
right parotid gland
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if negative, PET-FDG should be carried out as the subse-
quent step [29].

Further diagnostic workup and treatment options

Considering the significant overlap in morphological fea-
tures among the various salivary lesions in cross-sectional 
imaging, FNAC or core biopsy are necessary to characterize 
the lesions before surgery [17]. These procedures are sim-
ple to perform, relatively risk free, and usually US guided 
because of their ready availability and ability to provide 
real-time images [30]. FNAC sensitivity and specificity in 
the assessment of salivary gland mass depend on operator 
expertise,in the literature, they range from 88 to 93% and 
from 75 to 99%, respectively [31, 32]. The reported sensi-
tivity is much lower in detecting oncocytic neoplasia (29%), 
usually because of focal sampling of the lesion as oncocytic 
change can occur in a large variety of neoplastic as well 
as non-neoplastic conditions [6, 33]. Multiple passes may 
improve the cytologic diagnosis. However, FNAC does not 
allow one to differentiate PGO from oncocytic carcinoma, 
which is a histological diagnosis.

Surgical resection with facial nerve preservation repre-
sents the treatment of choice and the gold standard to acquire 
a precise diagnosis. The literature reports a local recurrence 
rate after surgery of 20–22% in the setting of residual tumor 
or multinodular cases, but malignant transformation has 
sometimes been reported [33, 34]. Thus, MRI after 1 and 
2 years is strictly recommended to monitor for recurrence 
[6].

Conclusions

The diagnosis of PGO is challenging because of its rarity 
and overlapping with other tumors. An integrated clinical, 
imaging, and pathologic assessment is necessary to estab-
lish an accurate diagnosis. US plays an important role in 
the diagnostic workup of superficial lesions such as PGOs 
because it is a noninvasive, widely available, low-cost, well-
tolerated, and non-ionizing radiation technique. The com-
bination with Doppler techniques is important because the 
appearance of PGO in B-mode grayscale is similar to that of 
pleomorphic adenoma, but the high peak systolic flow and/
or the spoke-wheel appearance may suggest an oncocytoma 
diagnosis. US has the unique advantage over other imaging 
techniques in providing real-time guidance for FNAC and 
biopsy, often necessary to confirm the diagnostic suspect. 
Hence, CT and MRI examination can be avoided in a similar 
setting.
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