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SUMMARY: Oncocytomas of the salivary glands are rare benign epithelial tumors which occur most
commonly in the parotid gland. The aim of our study was to characterize the clinical-radiologic-
pathologic spectrum of parotid oncocytomas in a series of 10 cases seen in our institution between
January 2003 and November 2008. The CT features of parotid oncocytomas in the largest imaging
series of this rare but important benign lesion include a well-defined enhancing tumor with a “deform-
able” appearance when large, and a non-enhancing curvilinear cleft or cystic component. These CT
findings are potentially helpful in distinguishing these benign lesions from other parotid tumors in
clinical scenarios that preclude surgical resection or when biopsy results are non-diagnostic. Further
studies are advocated to validate the specificity and positive predictive value of these imaging features.

Oncocytomas of the salivary gland, which were first de-
scribed by Jaffé in 1932, are benign epithelial tumors that

occur most commonly in adults in their sixth to eighth de-
cades,1-6 with no clear sex predilection.3,4,6-9 These neoplasms
are histologically composed of monotonous sheets of onco-
cytes, epithelial cells named by Hamperl in 1931, which are
characterized by an intensely eosinophilic and granular cyto-
plasm. These metabolically altered epithelial cells accumulate
numerous cytoplasmic mitochondria through the process of
oncocytic metaplasia.1,4,5,7,10-12 Synonyms for this tumor in-
clude oncocytic adenoma, oxyphilic granular-cell adenoma,
and oxyphilic adenoma.

Oncocytomas are rare, comprising just 0.5%–1.5% of sali-
vary gland tumors.4,7-9,13-16 The parotid gland is the most
commonly involved salivary gland, accounting for 78%– 84%
of salivary gland oncocytomas.2,3 Oncocytomas occurring in
the submandibular gland and the minor salivary glands have
been reported but are relatively uncommon.2,7,9

CT is one of the established first-line imaging modalities
used in the assessment of major salivary gland tumors.2,17,18

To the authors’ knowledge, there is limited description of the
CT imaging features of parotid gland oncocytomas in the pub-
lished literature, apart from a few case reports.15,16,19-21

Because the surgical resection of parotid tumors is gener-
ally the treatment of choice and allows histopathologic confir-
mation, the identification of specific CT imaging features sug-
gestive of benign parotid oncocytomas will become helpful in
terms of simply managing the patient expectantly when cer-
tain clinical scenarios arise—for example, if the patient de-
clines surgical intervention, when patient factors such as age
and multiple comorbidities preclude surgical resection, or when
biopsy results are not diagnostic. In this study, we describe the CT
features of 10 histopathologically proved cases of parotid onco-
cytomas, the largest imaging series in the published literature, to
our knowledge.

Materials and Methods
A review of parotid tumors that were discussed at combined clinical-

radiologic-pathologic sessions in our institution between January

2003 and November 2008 revealed 10 cases of histopathologically

confirmed parotid gland oncocytomas. The sex, age at diagnosis, clin-

ical presentation, type of surgical resection (superficial versus total

parotidectomy), and recurrence during follow-up of all 10 patients

were recorded retrospectively. Institutional review board approval

was obtained before the study.

All 10 cases were imaged by using the Aquilion multisection CT

scanner (Toshiba Medical Systems, Tokyo, Japan), with the scanning

level extending from the external auditory canal to the hyoid bone and

the scan plane being parallel to the hard palate.

Five of the 10 patients were imaged by using the 4-section Toshiba

system. Images were acquired at 135 kV and 250 mA, with a pitch

factor of 3.5 and a total scanning time of 30 seconds. Axial sections of

3-mm thickness were reconstructed with use of the FC 10 soft-tissue

algorithm. A bolus intravenous dose of 70 mL of nonionic contrast

(350 mg I/mL) was administered to patients at an injection rate of 1.5

mL per second. Scanning was initiated 47 seconds after the onset of

contrast injection.

The remaining 5 patients were imaged by using the 64-section

Toshiba system. Images were acquired at 120 kV and 200 mA with a

pitch factor of 0.8 and a total scanning time of 7 seconds. Axial sec-

tions of 3-mm thickness were reconstructed with the use of the FC 04

soft-tissue algorithm. A bolus intravenous dose of 50 mL of nonionic

contrast (350 mg I/mL) was administered to patients at an injection

rate of 1.5 mL per second. Scanning was initiated 50 seconds after the

onset of contrast injection.

A senior head and neck radiologist retrospectively reviewed the

CT images of the 10 confirmed cases of parotid gland oncocytomas.

The tumors were then categorized in terms of location, size, margins,

contour, and pattern of enhancement.

Tumor location was defined as involving the superficial, deep, or

both the superficial and deep lobes of the parotid gland. The intrapa-

rotid segment of the facial nerve creates a surgical plane that divides

the gland into superficial and deep lobes but is not routinely identified

even with high-resolution imaging.22 The course of the intraparotid

facial nerve can be inferred by identification of the retromandibular

vein within the gland because the nerve lies just lateral to this ves-

sel.17,22 The parotid oncocytomas in our series were classified as in-

volving the superficial lobe if the tumor was located lateral to the

retromandibular vein and as involving the deep lobe if the tumor was

located medial to the retromandibular vein or showed extension me-

dially through the stylomandibular gap. Each patient was also evalu-

ated for synchronous bilateral and multifocal disease. The size of the

tumor was expressed in terms of maximal axial dimensions measured

to the nearest millimeter. The largest lesion was measured in cases of
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multifocal disease. The tumor was deemed to have sharp margins if it

was well-demarcated throughout its circumference and to have indis-

tinct margins otherwise. A tumor was considered to have a lobulated

contour if it demonstrated surface undulations or to have a smooth

contour if it lacked such undulations.

Because precontrast images were not acquired, a tumor was pre-

sumed to be enhancing if it showed a mean attenuation of �100 HU

and appeared significantly more hyperattenuated than the native pa-

rotid parenchyma and ipsilateral muscles on visual comparison. The

enhancement pattern of the tumors was categorized as either homo-

geneous or inhomogeneous. Tumors that showed inhomogeneous

enhancement were further described as demonstrating either a non-

enhancing curvilinear cleft or a cystic component; the latter was de-

fined as having a mean attenuation of �20 HU and being round or

oval in appearance.

Results
The Table shows the age and sex distribution as well as the
radiologic features of the parotid gland oncocytomas. Of the
10 patients, 7 were women and 3 were men between 49 and 74
years of age (mean age, 61 years). All 10 patients initially pre-
sented with slowly enlarging painless parotid masses ranging
from 6 –96 months (mean, 30 months); 2 patients were found
clinically to have bilateral parotid masses.

CT revealed a unilateral solitary tumor in 4 patients, uni-
lateral multifocal disease in 1 patient, and synchronous bilat-
eral multifocal tumors (Fig 1) in the remaining 5 patients.

Three of the 5 patients found to have bilateral parotid tumors
following CT had presented with unilateral parotid masses,
and were clinically occult for bilateral disease. The tumor was
limited to the superficial lobe of the parotid gland in the 4
patients with unilateral solitary tumors on CT (Fig 2), while

Fig 1. A 60-year-old man with bilateral parotid oncocytomas. CT scan shows bilateral
multifocal and homogeneously enhancing parotid tumors with well-defined margins involv-
ing both the superficial (white asterisks) and deep (black asterisks) lobes of the parotid
gland.

Fig 2. A 49-year-old woman with a unilateral solitary parotid oncocytoma. A well-defined
tumor with a lobulated contour and homogeneous enhancement is identified on the CT scan
in the superficial lobe of the left parotid gland (white asterisk).

Fig 3. A left parotid oncocytoma in a 68-year-old woman. CT scan reveals a large
deformable tumor (white asterisk), which extends medially into the parapharyngeal space
through the stylomandibular gap. The contour of the tumor is distorted by the styloid
process (black arrow) and the left medial pterygoid muscle (black arrowheads).

Age and sex distribution including the radiologic features of the 10 cases of parotid gland oncocytomas

No.
Sex/Age

(yr) Bilaterality/Multifocality Location
Size
(mm) Margins Contour Enhancement

Presence of Nonenhancing
Curvilinear Cleft/Cystic

Component
1 F/55 Unilateral/Solitary Superficial lobe 11 � 8 Sharp Lobulated Heterogeneous Nonenhancing curvilinear cleft
2 F/70 Bilateral/Multifocal Superficial and deep lobes 32 � 15 Sharp Smooth Heterogeneous Nonenhancing curvilinear cleft
3 F/74 Bilateral/Multifocal Superficial and deep lobes 9 � 6 Sharp Smooth Homogeneous
4 F/49 Unilateral/Solitary Superficial lobe 10 � 8 Sharp Smooth Homogeneous
5 M/49 Unilateral/Solitary Superficial lobe 13 � 12 Sharp Lobulated Heterogeneous Cystic component
6 M/60 Bilateral/Multifocal Superficial and deep lobes 12 � 10 Sharp Lobulated Homogeneous
7 F/49 Unilateral/Solitary Superficial lobe 6 � 6 Sharp Lobulated Heterogeneous Cystic component
8 F/68 Bilateral/Multifocal Superficial and deep lobes 12 � 8 Sharp Smooth Heterogeneous Nonenhancing curvilinear cleft
9 F/70 Bilateral/Multifocal Superficial and deep lobes 66 � 42 Sharp Smooth Heterogeneous Nonenhancing curvilinear cleft
10 M/66 Unilateral/Multifocal Superficial and deep lobes 27 � 18 Sharp Smooth Homogeneous
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both the superficial and deep lobes were involved in the other
6 patients.

The maximum axial diameter of the tumors ranged from 6
to 66 mm, with a mean of 19.8 mm. All the tumors had sharp
margins. The oncocytomas in 4 of the patients demonstrated a
lobulated contour, with the tumors in the other 6 patients
showing smooth contours. Three patients had large parotid
oncocytomas, which involved the deep lobe and showed ex-
tension to the parapharyngeal space through the stylomandib-
ular gap. The contours of these large oncocytomas were dis-
torted by surrounding anatomic structures such as the styloid
process and surrounding muscles, giving rise to the “deform-
able” appearance of the tumors (Fig 3).

The tumors in 4 of the patients showed homogeneous en-
hancement. Heterogeneous enhancement was demonstrated
in the remaining 6 patients (60%), in whom a central nonen-
hancing curvilinear cleft was seen in 4 (Fig 4A, -B) and a cystic
component, in the other 2 (Fig 5). None of the tumors showed
calcification. Cut sections of the gross specimens of the tumors
showing central non-enhancing curvilinear clefts on CT re-
vealed central gray-white scars, which correlated microscopi-
cally with hyalinized and fibrous tissue. Cystic degeneration
was noted histopathologically with respect to the 2 tumors
demonstrated to have nonenhancing cystic components on
CT. We concluded that these central scars and areas of cystic
degeneration would most likely be responsible for the nonen-
hancing curvilinear cleft and cystic component detected on
CT, respectively.

Seven of the patients in our series underwent either super-
ficial or total parotidectomy, depending on the location of the
tumor. Sonography-guided core-needle biopsy was used to
obtain the histopathologic diagnosis in the 3 patients who de-
clined surgery.

The follow-up duration of the 7 patients who underwent
surgical resection ranged from 12 to 19 months, with a mean
of 18 months. At the time of the last follow-up, no clinical
evidence of local tumor recurrence was detected in these 7
patients.

Discussion
The clinical features of oncocytomas resemble those of other
benign and low-grade salivary gland tumors making clinical
diagnosis challenging. Patients typically present with a solitary
slow-growing painless parotid mass,3,4,6,8,9,16,19,20 similar to
that observed in our series. All 10 patients in our series were

adults in their fifth to eighth decades with a female
preponderance.

Complete surgical excision of oncocytomas in the form of
superficial or total parotidectomy, depending on the location
of the tumor, is the treatment of choice, with radiation therapy
not indicated because oncocytes are radioresistant.3 Local re-
currence for oncocytomas following surgery is uncommon,
though recurrence rates of 20%–22% have been reported in
the literature.4,7-9,23 Malignant forms of oncocytomas or on-
cocytic carcinomas, characterized by cytomorphologically
malignant oncocytes or evidence of metastasis, are occa-
sionally reported and account for �1% of all salivary gland
tumors.1,3,6,14,24,25 These are usually associated with a pre-
existing oncocytoma but may arise de novo.3 No histologic
features of malignancy were detected in our series, and none of
the 7 patients who underwent surgery showed clinical features
of disease recurrence following surgery.

Due to their low prevalence, only a few case reports on the
CT imaging features of parotid oncocytomas are available in
the published literature.15,16,19-21 The reports on MR imaging
of parotid oncocytomas describe these tumors as demonstrat-
ing T1 and T2 hypointensity with homogeneous contrast en-
hancement.19-21 Özcan et al15 reported an oncocytoma in the
deep lobe of the right parotid gland, which showed T1 hyper-
intensity, T2 hypointensity, and heterogeneous contrast en-

Fig 5. A 49-year-old man with a unilateral solitary parotid oncocytoma. The parotid tumor
in the superficial lobe of the left parotid gland (white asterisk) has a lobulated contour and
shows a cystic component (black arrow).

Fig 4. A, A 70-year-old woman with a large right parotid
oncocytoma. The large tumor (white asterisk) extends
medially through the stylomandibular gap into the para-
pharyngeal space and demonstrates a nonenhancing cur-
vilinear cleft (black arrow). B, Synchronous bilateral pa-
rotid oncocytomas in another 70-year-old woman. CT
demonstrates tumors in the right parotid gland (white
asterisks), which show homogeneous enhancement, and a
large left parotid tumor (black asterisk) with a nonenhanc-
ing curvilinear cleft (black arrow).
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hancement. Kasai et al21 described multiple bilateral oncocy-
tomas that were isointense on short � inversion recovery
imaging and hyperintense on diffusion-weighted imaging,
with corresponding low apparent diffusion coefficient values.
The tumors also demonstrated early enhancement with early
washout on dynamic contrast-enhanced images.

The sonography features of parotid oncocytomas are non-
specific and include a hypoechoic mass with well-defined mar-
gins, not unlike other benign parotid tumors such as pleomor-
phic adenomas.2 Parotid oncocytomas have shown focal
uptake of technetium Tc99m pertechnetate but not with gal-
lium Ga67m scintigraphy.19-21 These tumors have also been
reported to demonstrate uptake of fluorodeoxyglucose during
positron-emission tomography scanning.26,27

The common CT finding of parotid oncocytomas de-
scribed in the literature is a well-defined parotid mass showing
homogeneous enhancement. The important differential diag-
noses for well-defined enhancing parotid tumors seen on CT
include the Warthin tumor and basal cell adenomas. Warthin
tumors show enhancement in the early postcontrast scan
phase but decreased enhancement in the delayed phase.28

Basal cell adenomas show similar increased enhancement in
the early postcontrast scan phase, and gradual washout of con-
trast in the delayed phase.29 Pleomorphic adenomas, the most
common parotid tumors, which usually occur in adults older
than 40 years of age with a slight female predominance,2,30 are
considered a less likely differential diagnosis because these
demonstrate minimal or no enhancement in the early post-
contrast scan phase but progressive enhancement in the de-
layed phase.28,31 A low-grade parotid malignancy is an impor-
tant differential diagnosis and a major diagnostic pitfall in the
imaging assessment of a well-defined enhancing parotid
tumor.2,17,18,28

In addition, we have reported the features of a nonenhanc-
ing curvilinear cleft and a cystic component in the 6 cases of
parotid oncocytomas with heterogeneous enhancement in our
series. We concluded, by correlating with histology findings,
that the nonenhancing curvilinear cleft was most likely sec-
ondary to a central scar. The cystic component seen on CT
probably corresponded to an area of cystic degeneration, a
histologic finding previously associated with oncocytomas.7,9

These imaging features have not been previously described
in parotid oncocytomas, though Chawla et al32 reported sim-
ilar linear bands and cystic areas in parotid basal cell adeno-
mas. Shellenberger et al16 described the CT finding of a cystic
parotid tail mass, which was confirmed histopathologically
as nodular oncocytic hyperplasia, a multifocal process with
diffuse oncocytic replacement of the parotid gland that is
categorically distinct from an oncocytoma. Cyst formation
has also been commonly associated with the Warthin
tumors.2,17,28

The parotid oncocytomas in all of our patients had sharp
margins, which conveyed benignity, in contrast to malignant
salivary gland tumors, which usually demonstrate ill-defined
margins.2,17 The contours of the parotid oncocytomas in 4 of
our patients were lobulated, a feature seen mainly with pleo-
morphic adenomas but also in Warthin tumors and basal cell
adenomas.2,17,32,33 Three of our patients had large tumors that
extended to the parapharyngeal space through the styloman-
dibular gap. The contours of these tumors were distorted by the

surrounding anatomic structures, giving the appearance of de-
formable tumors, which is similar to the CT findings in the case
report of Shellenberger et al.16 Rare cases of large parotid deep
lobe tumors extending to the parapharyngeal space have been
described with Warthin tumor and pleomorphic adenomas.34,35

Warthin tumors are usually diagnosed in elderly men, with
10%–15% showing synchronous bilateral disease.17,30,36

There is a tendency for oncocytomas to present with synchro-
nous bilateral multifocal disease as evidenced by 5 of 10 pa-
tients in our series, with the reported incidence of synchro-
nous bilateral oncocytomas in the reviewed literature ranging
from 7% to 15%.3,8,23

There is, therefore, overlap of radiologic features between
oncocytomas and other benign parotid tumors such as
Warthin tumors, basal cell adenomas, and, to a lesser degree,
pleomorphic adenomas. However, when taken together, the
diagnosis of a benign parotid oncocytoma is favored in a
middle-aged or elderly woman who presents with CT findings
of well-defined, enhancing bilateral, and multifocal parotid
tumors that demonstrate a nonenhancing curvilinear cleft.
These imaging findings will be atypical for pleomorphic ade-
nomas due to their lack of enhancement in the early post-
contrast phase. Bilateral and multifocal parotid tumors on CT
also render pleomorphic adenomas and basal cell adenomas
less likely differential diagnoses because these tend to present
as unilateral solitary tumors.

Although Warthin tumors are commonly associated with
cyst formation, they are usually seen in elderly men and have
not been reported to demonstrate a nonenhancing curvilinear
cleft correlating histologically to a central scar. Large parotid
oncocytomas in our series that extended to the parapharyn-
geal space through the stylomandibular gap exhibited contour
distortion by the surrounding anatomic structures. The de-
formable appearance of these tumors, to our knowledge, has
only been rarely reported with other benign parotid tumors in
the reviewed literature and may, therefore, be useful in distin-
guishing parotid oncocytomas on CT.

There are several limitations in our study. The CT findings
of the 10 cases of parotid oncocytomas in our study were de-
scribed by a single unblinded senior head and neck radiologist.
The authors acknowledge that a retrospective study in which
the CT imaging features of parotid oncocytomas were re-
ported on the basis of consensus by a group of blinded inde-
pendent observers would have resulted in a reduction in ob-
server bias. Further studies that examine the imaging features
of parotid oncocytomas in conjunction with other parotid tu-
mors (both benign and malignant) are necessary to assess the
specificity and positive predictive value of the nonenhancing
curvilinear cleft and deformable appearance of parotid onco-
cytomas that were described in our imaging series. A high
specificity and positive predictive value of these imaging fea-
tures for parotid oncocytomas may potentially aid the report-
ing radiologist in excluding other parotid tumors, particularly
malignant neoplasms.

Although there are several reports in the published litera-
ture that describe the high sensitivity, specificity, and accuracy
of sonography-guided core-needle biopsy in establishing the
histopathologic diagnosis for both benign and malignant pa-
rotid tumors,37-40 the potential for misdiagnosis in the 3 pa-
tients who underwent needle biopsy exists, in particular with
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respect to differentiation from oncocytic carcinomas. Judi-
cious follow-up of these 3 patients is suggested, with a view for
further imaging and repeat biopsy if malignancy becomes a
concern.

Although an equal number of 2 parotid oncocytomas with
nonenhancing curvilinear clefts were detected by each of the
4- and 64-section Toshiba systems which used comparable
time delays in our study, the authors recognize that the differ-
ence in the speed of image acquisition between the 2 imaging
systems may result in the representation of different phases of
tumor enhancement and alter the conspicuity of the nonen-
hancing curvilinear cleft. In a small series of major salivary
gland tumors that included a single submandibular oncocy-
toma, Kei and Tan41 also described how weak tumor enhance-
ment in an early-phase postcontrast CT scan could potentially
produce an attenuation value similar to that of the surround-
ing native parotid gland parenchyma and make the tumors
inconspicuous. We suggest that a further study should be un-
dertaken to examine the conspicuity of parotid oncocytomas
and the nonenhancing curvilinear cleft described in our series
using dynamic contrast-enhanced CT imaging.

Conclusions
A combined clinical, radiologic, and pathologic assessment of
a patient who presents with a parotid mass is essential in es-
tablishing an accurate diagnosis. The CT findings of a nonen-
hancing curvilinear cleft and the deformable appearance of
parotid oncocytomas described in this largest imaging series to
date are potentially helpful in distinguishing these benign le-
sions from other parotid tumors in clinical scenarios that pre-
clude surgical resection or when biopsy results are not diag-
nostic. Further studies are advocated to validate the specificity
and positive predictive value of these imaging features.
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