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Purpose: In this study, we have evaluated the imaging features of Warthin’s tumor of
the parotid gland with the use of CT and MR imaging.
Materials and Methods: CT (n = 30) and MR (n = 7) images of 26 patients (M:F=23:3;
age range, 38-76 years; mean age, 58 years) with surgically-proven Warthin’s tumor (n
= 37) were reviewed with a focus on bilaterality, multiplicity, location, size, demarca-
tion, margin, enhancement pattern and MR signal intensity.
Results: Lesions were bilateral in seven patients (27%), multiple in nine patients (35%)
and unilateral multiple in four patients (15%). Tumors were located in the superficial
lobe (65%), deep lobe (24%) and both lobes (11%) of the parotid gland. Most tumors
had a clear (95%) and smooth margin (95%) with a round or oval shape. Tumors main-
ly showed a solid and cystic composition (n = 24, 65%) and all solid stroma showed
poor or weak enhancement on both CT and MR images. Papillary projections from the
peripheral wall were clearly seen (n = 6, 86%).
Conclusion: Warthin’s tumor is frequently seen in the parotid superficial lobe of older
males with a higher bilateral and multiple tendency. Warthin’s tumor shows cystic
portions with papillary projections at the wall on CT images and focal high signal in-
tensity (SI) on T1-weighted images with dense nodular enhancement on MR images.
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Warthin’s tumor (adenolymphoma or papillary cys-
tadenoma lymphomatosum) is the second most com-
mon benign tumor of the parotid gland, representing ap-
proximately 2% to 10% of all parotid tumors (1-3, 6-8).
The lesion is almost exclusively limited to the parotid
gland and frequently has bilateral and multifocal unilat-
eral involvement. Warthin’s tumor is also known to
have a greater tendency to undergo gross cystic change
(4-5, 9). However, the imaging features of Warthin’s tu-
mor have not been well documented in a large series. In
this study, we have evaluated the imaging features of
Warthin’s tumor of the parotid gland with the use of CT
and MR imaging.

Materials and Methods

In this study, CT and MR images of surgically proven
37 Warthin’s tumors in 26 patients were included. We
evaluated CT images of 30 Warthin’s tumors in 22 pa-
tients and MR images of seven Warthin’s tumors in four
patients. The patient age ranged from 38 to 76 years
(mean age, 58 years) and there was a striking male pre-
dominance (M: F=23:3). We evaluated the imaging fea-
tures with attention focused on bilaterality, multiplicity,
location, size, demarcation and shape of the tumor mar-
gin, tumor composition, presence of papillary projec-
tions from the wall, signal intensity of the tumor on MR

images and enhancement features. Tumor composition
was classified into three types: an entirely cystic mass
with a peripheral solid enhancing rim (type 1), a solid
and cystic mass (type 2), a solid mass with a large cystic
portion (type 2A), a mainly solid mass with small cysts
(type 2B) and an entirely solid enhancing mass (type 3)
(Fig. 2). We evaluated enhancement features of both sol-
id stroma and cystic portions of tumors. The study was
approved by our institutional review board. All patients
gave written informed consent.

Results

Lesions were bilateral in seven patients (27%), multiple
in nine patients (35%) and unilateral multiple in four pa-
tients (15%) (Fig. 1). Tumors were located in the superfi-
cial lobe (65%), deep lobe (24%) and both lobes (11%) of
the parotid gland (Figs. 1-4). Tumors ranged in size from
1.0 cm to 6.0 cm (mean, 2.8 cm). Most tumors had a clear
(95%) and smooth margin (95%) with a round or oval
shape. As seen on post-contrast images, tumors showed
mainly a solid and cystic composition (type 2, n = 24,
65%) (Fig. 1B, C) or were seen as entirely cystic lesions
(type 1, n = 7, 19%) (Figs. 2A, 3A) and as entirely solid le-
sions (type 3, n = 6, 16%) (Fig. 1D). Of the tumors 84%
showed cystic portions. Tumors showed a tendency for
more frequent cystic change according to an increased
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Fig. 1. Classification of the shape of Warthin’s tumor is presented.
Type 1 tumors are entirely cystic masses (arrow) with a peripheral solid enhancing rim (A). Type 2 tumors are solid and cystic
masses; a solid mass with a large cystic portion (type 2A, arrow) (B) and a mainly solid mass with small cysts (type 2B, arrow) (C).
Type 3 tumors are entirely solid enhancing masses (arrow) (D).
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size (62% of tumors less than 2 cm in diameter and 96%
of tumors greater than 2 cm in diameter) (Table 1). Of the
lesions, 83% of the tumors with no visible cystic portions
were smaller than 2 cm in diameter. Papillary projec-
tions from the peripheral wall were clearly seen in most
type 1 tumors (n = 6, 86%) (Fig. 2) but were not seen for
type 2 and type 3 tumors. All solid stroma of tumors
showed poor or weak enhancement on both CT and MR
images (Fig. 1). On delayed coronal CT images (n = 12),
the cystic portion showed slightly decreased (50%) or in-
creased (42%) attenuation as compared with the attenua-
tion on early axial images.

All solid stroma of tumors showed low or intermediate

signal intensity (SI), but were slightly hyperintense as
compared to muscle on T1-weighted images (T1WI) and
showed intermediate or slightly heterogeneous SI on T2-
weighted images (T2WI) and showed weak solid en-
hancement. All lesions were comprised of cystic por-
tions with focal hyperintense or slightly hyperintense SI
portions on T1WI and these portions showed variable SI
on T2WI-high SI for four lesions, low or intermediate SI
for three lesions and paradoxically decreased SI after
gadolinium enhancement (Figs. 3 and 4). On post-con-
trast MR images, there was focal nodular solid enhance-
ment seen for the peripheral wall of the tumor for six le-
sions (86%); four lesions showed definite enhancement
and two lesions showed faint enhancement (Fig. 4).

Discussion

The most likely pathogenesis of Warthin’s tumor is
adenomatous epithelial proliferation from embryologic
entrapment of heterotopic salivary gland ductal epithe-
lial tissue within intraparotid and periparotid lymph
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Fig. 2. Features of type 1 tumors with
papillary projections are shown.
A. An entirely cystic mass is well visu-
alized in the posterior superficial lobe
of the right parotid gland with multi-
ple numerous papillary projections at
the wall (arrows). The cystic contents
show slightly increased attenuation. 
B. Another type 1 tumor shows promi-
nent multiple papillary projections at
the wall (arrows). 
C. A comparison case of a cystic pleo-
morphic adenoma shows no papillary
projections at the tumor wall (arrows). 
D. Microscopic findings of the papil-
lary projections show epithelial tissue
(arrows) composed of double-layers of
oncocytes (H & E staining, ×40).

C D

Table 1. Tumor Composition according to Tumor Size

<2 cm 2-4 cm > 4 cm Total

Type 1 1 (8%)0 06 (27%) - 07 (19%)
Type 2A 7 (54%) 10 (45%) 2 (100%) 19 (54%)
Type 2B - 05 (23%) - 05 (11%)
Type 3 5 (38%) 1 (5%) - 06 (16%)

Total 13 22 2 37 (100%)
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Fig. 4. Imaging features of type 2B tu-
mors in both parotid glands are
shown.
A. Multifocal hyperintense small cysts
(arrow) with solid stroma in both
parotid glands on a T1-weighted image
are seen. 
B. On a T2-weighted image, a promi-
nent low signal intensity portion (ar-
row) is seen, which is suggestive of he-
morrhagic foci. 
C. After gadolinium enhancement, fo-
cal dense nodular enhancement (white
arrow) is well visualized. The solid
stroma show faint enhancement and
the cystic space show decreased signal
intensity (arrow). 
D. As seen from the microscopic find-
ings, compact solid epithelial tissue
(arrows) composed of a double layer of
oncocytes is visualized (H & E stain-
ing, ×100).
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Fig. 3. Imaging features of a type 2A
tumor in the right parotid gland are
shown. 
A. Hypointense solid stroma (arrow)
with a large hyperintense cystic por-
tion (large arrow) is seen on a T1-
weighted image. 
B. On a T2-weighted image, the solid
stroma show low signal intensity (ar-
row) while the cystic portion (double
arrow) shows intermediate signal in-
tensity 
C. After gadolinium enhancement, the
solid stroma shows faint enhancement
(arrow). 
D. As seen from the microscopic find-
ings, the cystic space (arrow) is well vi-
sualized with peripheral solid epithe-
lial portions (H & E staining, ×40).

C D



nodes (1-2, 6-7). Microscopically, these tumors have a
double layer of oncocytes that line the papillary projec-
tions, which characteristically extend into the cystic
spaces (3, 8). These oncocytes have a large number of
mitochondria, and these cells most often accumulate
technetium-99m pertechnetate as seen on radionuclide
scans. The unknown stimulus that leads to the develop-
ment of this tumor can apparently act on any such ep-
ithelial nodal inclusions, and thus there is the possibility
for the development of multiple tumors. Although this
tumor has known to be bilateral in 10% and multiple in
15% of cases, careful microscopic examinations of
pathology specimens have suggested that multifocality
is present in almost 30% of specimens (4, 9). Our series
showed a higher incidence of bilaterality and multiplici-
ty as compared to previous reports, that is, bilaterality in
27% of cases and multiplicity in 35% of cases. This dif-
ference is probably due to the higher resolution of re-
cent imaging modalities. Grossly, the tumor is seen as
ovoid, thin encapsulated and either cystic or semisolid
(4, 9).

Most tumors show a benign-looking appearance in the
superficial lobe of the parotid gland, with the tumors
clear and smooth marginated. In our series, most tu-
mors appeared solid and had cystic heterogeneous con-
tents in approximately two-thirds of the lesions. The tu-
mors were seen as an entirely cystic mass with a periph-
eral solid stromal rim for approximately one-fifth of the
lesions and as an entirely solid mass for approximately
one-sixth of the lesions. These tumors showed cystic
portions more frequently according to an increased size.
Cystic portions were seen in 62% of tumors less than 2
cm in diameter and were seen in 96% of tumors greater
than 2 cm in diameter. For tumors less than 2 cm in di-
ameter, almost 40% of the tumors appeared as an entire-
ly solid mass with no detectable cystic portions. Most tu-
mors (84%) showed some discernible cystic portions in
our series. Most type 1 tumors showed small multiple
papillary projections at the peripheral wall, which corre-
spond to epithelial and lymphoid stroma, and the pro-
jections seem to be a feature of Warthin’s tumor on CT
images rather than for a cystic pleomorphic adenoma.
All solid stroma showed poor or weak enhancement on
both CT and MR images. It was interesting that the cys-
tic contents of tumors showed slightly increased or de-
creased attenuation on delayed coronal CT images or
decreased SI on MR images according to the scan time
after contrast enhancement. This effect seemed due to
the diffusion of contrast material from the wall to the

cystic spaces (4, 10-11).
On MR images, tumor demarcation and contents were

more clearly seen. Intermediate SI of the stroma seen on
both T1WI and T2WI was attributed to the presence of
high cellular epithelial components, while high or het-
erogeneous SI of the stroma seen on T2WI was due to
the presence of mixed epithelial tissue with lymphoid
proliferation and cyst formation as identified on patho-
logical examinations (4). Focal hyperintense areas seen
on T1WI correspond to semisolid cysts that contain pro-
teinaceous fluids with cholesterol crystals (5). In the dif-
ferential diagnosis of parotid lesions with high SI seen
on T1WI, hemorrhage in a tumor such as a pleomorphic
adenoma, hemangioma, malignant tumor and high pro-
teinaceous contents such as an abscess should be con-
sidered, but other combined features such as the shape
of the cyst with MR SI can be useful for the differentia-
tion. For the differentiation of a mass with low SI as
seen on T2WI, a high cellular malignant tumor, hemor-
rhage, fibrosis and high proteinaceous contents should
be included (5-10). Dense nodular enhancement at the
peripheral stroma, as seen in most MR cases (6/7),
seems to be attributed to the presence of mitochondria-
rich oncocytes, as seen for a technetium-99m scan (11)
and this finding can be a another clue for the presence
of Warthin’s tumor on MR images.

In summary, Warthin’s tumor is frequently seen in
the parotid superficial lobe of older male patients with
higher bilateral and multiple tendency. On CT images,
the tumor appears as a benign-looking smooth, well-
marginated, mostly solid and cystic mass (in two-thirds
of cases) or as an entirely cystic mass with peripheral
papillary projections (in one-fifth of cases) and as an en-
tirely solid mass with a size of less than 2 cm in diame-
ter. On MR images, most solid stromal components
show intermediate SI with focal nodular enhancement,
and semisolid cystic contents show high SI on T1WI.

In conclusion, Warthin’s tumor shows cystic portions
with papillary projections at the wall on CT images and
focal high SI is seen on TIWI with dense nodular en-
hancement on MR images.
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이하선의 Warthin 종양: CT 및 MR 소견1
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이윤희∙유인규∙한문희2∙이병희∙김민선∙송창준3

목적: 이하선에 발생하는 Warthin 씨 종양이 CT와 MR에서 어떤 영상학적 특징을 보이는지 알아보았다.

대상과 방법: 수술로 이하선의 Warthin 종양으로 확진된 환자 26명(M: F=23:3, 연령: 38-76 세, 평균=58세),

37개의 종양에서 CT(n=30) 및 MR(n=7) 소견을 후향적으로 분석하였다. 분석내용은 종양의 위치, 크기, 경계구

분, 경계모양, 신호강도, 조영증강 형태이다.

결과: 양측성 병변 7명(27%), 다발성 병변 9명(35%), 그리고 한쪽 이하선에만 다발성 병변인 환자가 4명이었다

(15%). 종양의 위치는 이하선의 천엽(65%)이 심엽(24%)보다 많았다. 종양 대부분은 원형 또는 타원형의 모양에,

경계가 확실히 구분되었고(95%), 95%에서 매끄러운 경계를 보였다. 또한, 낭성 및 고형성인 경우 (n=24, 65%)

가 대부분이었으며, 종양의 모든 고형기질은 거의 조영증강이 안되거나, 약한 조영증강을 보였다. MR에서 종양의

모든 고형기질은 낮은 또는 중간의 신호강도를 보였으며, 조영증강 후 MR 영상에서는, 6개(86%)의 종양에서 주변

부 외막에 결절성 조영증강을 보였다.

결론: Warthin 종양은 장, 노년남자에서 잘 생기고, 이하선의 주로 표층부에 있고 거의 경계가 분명하게 보인다.

영상학적으로 Warthin 종양은 CT에서 낭성 성분과 주변부 외막에 결절성 조영증강이 관찰되고, MR의 T1WI에

서 중간신호강도와 결절성 조영증강을 보인다.
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