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ABSTRACT
Background and Purpose: Kimura’s Disease (KD)
is a rare benign chronic eosinophlic inflammatory disorder, characterized by angiolymphoid
proliferation with peripheral eosinophilia and
elevated serum immunoglobulin E. Most lesions
occur in the head and neck regions. To the best
of our knowledge, the relationship between subcutaneous cheek lesion of KD and the surrounding structures including superficial musculoaponeurotic systems (SMAS) has never been
reported. The purpose of this study was to describe MR imaging findings of cheek subcutaneous lesion of KD and adjacent SMAS. Materials and Methods: Seven cheek subcutaneous
lesions of 5 patients histopathologically proved
KD were evaluated. We retrospectively evaluated the MR imaging findings of subcutaneous
lesions for signal intensity in each imaging sequence, the border of the lesions, and appearance of SMAS. Results: All cheek lesions were
displacing normal fat tissue. These lesions
showed ill-defined border (7/7), slightly high signal intensity on T1-weighted images (7/7), and
intermediate (1/7) or high signal intensity (6/7)
on T2-weighted images. Cheek lesions were enhanced by intravenous injection of gadolinium
to signal intensity close to that of fat tissue (3/4),
and in one case, the avid enhancement of the
mass was seen (1/4). All lesions attached to the
outer surface of SMAS, however, only one out of
7 lesions distributed below the SMAS without
Copyright © 2013 SciRes.

tearing of the layers. SMAS below the lesion
showed high signal intensity on T2-weighted images in two lesions (2/7). Conclusion: KD should
be included in the differential diagnosis when a
cheek mass presents with non-specific signal
intensities and irregular border, which attaches
to but does not interrupt SMAS on MR imaging.
Keywords: Kimura’s Disease; SMAS (Superficial
Musculoaponeurotic Systems); MRI

1. INTRODUCTION
Kimura’s Disease (KD) is a rare chronic inflammatory
disorder, characterized by angiolymphoid proliferation
with peripheral eosinophilia and elevated serum immunoglobulin E (IgE). The cause and pathogenesis remain
unclear. Most lesions occur in the head and neck regions.
Malignant transformation has never been reported; however, the local recurrence is frequent [1,2]. Fine needle
aspiration or biopsy is indispensable in making prompt
diagnosis. However, their ability of making histologic
diagnosis appears to be limited in some cases [3]. KD
often produces subcutaneous nodules with frequently associated regional lymphadenopathy. Oguz et al. first reported abnormal intensity of fat tissue on magnetic resonance (MR) imaging studies [4]. However, the relationship between cheek subcutaneous nodule of KD and surrounding structures including superficial musculoaponeurotic systems (SMAS), i.e., fibromuscular and aponeurotic layers of the superficial component of the face, has
never been reported. Therefore, in order to help make
correct imaging diagnosis of KD, we reviewed cheek
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subcutaneous lesions and adjacent SMAS on MR examinations. The purpose of this study was to determine
the MR imaging findings of KD, primarily focusing on
the subcutaneous cheek lesions as well as adjacent
SMAS.

2. MATERIALS AND METHODS
2.1. Patients and Clinical Data
A total of 7 cheek subcutaneous nodules of 5 patients
with KD (all Japanese male, 33 - 51 years old, mean age
36.2) were evaluated (Table 1). All patients presented
with painless facial mass, and underwent MR imaging
studies. One of the patients had a history of left parotidectomy due to KD 4 years ago (Case 3). Medical
records and MR images were available for each patient.
Biopsy and/or surgical removal were performed in all
patients, and Kimura’s disease was histopathologically
proved.

2.2. Imaging Techniques
MR imaging was performed with a 1.5-Tesla (Signa
Exite, Horizon LX or Twin-speed, GE Medical Systems,
Milwaukee, WI) or 0.5-Tesla (Signa Contour, GE Medical Systems, Milwaukee, WI) super-conducting unit
equipped with conventional head coils. All images were
obtained in the axial plane. In all cases, multiplanar spinecho T1-weighted images (TR/TE/NEX, 460 - 600 ms/4.1
- 14 ms/1, 12 - 20 axial sections with a 5 - 7 mm section
thickness and a 1-mm intersection gap, 320 × 256 - 192
× 128 matrix and a 180 - 200-mm field of view) and fast
spin-echo T2-weighted images were acquired (TR/TE/

NEX, 3740 - 5500 ms/78 - 120.3 ms/1, 12 - 20 axial sections with a 5 - 7 mm section thickness and a 1-mm intersection gap, 512 × 512 - 256 × 192 matrix, and a 160 180-mm field of view). Gadolinium-enhanced spin-echo
T1-weighted images were obtained in 4 lesions 90 - 120
seconds after the bolus administration of 0.1 mmol/kg
gadopentetate dimeglumine (Magnevist; Bayer Healthcare, Berlin, Germany). Fat-saturated contrast-enhanced
T1-weighted spin-echo image (TR/TE/NEX, 350 - 860
ms/7 - 20 ms/1, 12 - 20 axial and/or coronal sections
with a 5 - 6 mm section thickness and a 1 - 1.5 mm intersection gap, 320 × 256 - 256 × 224 matrix, and a
20-mm field of view) were obtained 300 - 480 seconds
after contrast medium injection.

2.3. Image Analysis
We retrospectively reviewed the MR images in terms
of the location, size, and border of the lesion. Furthermore, we also reviewed signal intensity on each sequence, degree of enhancement, and the appearance of
SMAS (Figure 1) adjacent to the lesion. The size of the
lesion was measured at the greatest dimension. The border of the lesion was classified into smooth or not. The
MR signal intensity of the lesions was compared qualitatively with those of the adjacent normal muscles. The
degree of enhancement within the lesion was subjectively
assessed as none, moderate, and avid. SMAS, which can
be considered as a sheet of tissue that extends from the
neck into the face [5] was evaluated for the presence of
interruption and abnormal signal intensity adjacent to the
lesion on each sequence.

Table 1. Patients’ data and MR imaging findings.
Case No. Peripheral Serum IgE
/Age Eosinophilia
Level
Lesion
Size
Location
/Gender
(%)*
(IUml−1)**
No.
(mm)***

1/38/M

51.3

MR Imaging
Signal Intensity
Border

T1WI

T2WI

SMAS
Gadolinium
Signal
Interruption
Enhancement
Change

1

R

116

Illdefined

Slightly
high

Markedly
high

Moderate

None

None

2

L

157

Illdefined

Slightly
high

Markedly
high

Moderate

None

None

16,300

2/45/M

14.4

1540

3

L

34

Illdefined

Slightly
high

Intermediately
high

Moderate

None

None

3/24/M

15.7

930

4

R

39

Illdefined

Slightly
high

Markedly
high

N/A

None

High on
T2WI

4/24/M

20.9

3140

5

L

34

Illdefined

Slightly
high

Markedly
high

Avid

None

High on
T2WI

6

R

24

Illdefined

Slightly
high

Markedly
high

N/A

None

None

7

L

38

Illdefined

Slightly
high

Markedly
high

N/A

None

None

5/51/M

22.3

5150

Note: *: Normal range (1% - 5%), **: Normal range ≤ 360 IU/ml−1, ***: The size was measured at the greatest dimension, M: Male; R: Right, L: Left, N/A: Not
available, SMAS: Superficial musculoaponeurotic systems, T2WI: T2-weighted image.
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slightly high signal intensity with ill-defined border on
T1-weighted image. On T2-weighted image, this lesion
showed intermediately signal intensity without any change
of SMAS. On gadolinium-enhanced T1-weighted image,
moderate enhancement corresponded to the lesion was
seen (Figure 2). In lesion 5, the lesion showed slightly
high signal intensity, and distributed in the subcutaneous
cheek as well as buccal fat underlying the SMAS on T1weighted image. SMAS between the subcutaneous and
buccal lesion was clearly seen as thin low signal layer.
On T2-weighted image, the mass showed homogeneous
high signal intensity. SMAS adjacent to the mass shows

(a)

Figure 1. Normal appearance of SMAS on MR imaging. T1weighted (A, TR/TE = 440 ms/12 ms) and T2-weighted image
(B, TR/TE = 4500 ms/101 ms) at the level of middle (left) and
bottom (right) of maxillary sinus. Note that the SMAS (arrows)
reveals curvilinear low intensity on T1- and T2-weighted images. SMAS separates fat tissue between subcutaneous region
(arrowheads) and buccal space (open arrows) very clearly.

3. RESULTS
Patient data and the MR imaging findings are summarized in Table 1. Peripheral eosinophilia and elevated
serum IgE levels were present in all patients. In two patients, the cheek lesions were seen bilaterally. The size of
the lesions ranged from 24 to 157 mm in greatest diameter with a mean of 61 mm. All lesions distributed as if
replacing normal fat tissue (7/7). These lesions showed
ill-defined border (7/7), slightly high signal intensity on
T1-weighted images (7/7), and intermediate (1/7) or markedly high signal intensity (6/7) on T2-weighted images.
All lesions attached to the outer surface of SMAS (7/7),
however, only one out of 7 lesions distributed below the
SMAS without tearing of the layers (1/7). Cheek lesions
were enhanced by intravenous injection of gadolinium
with signal intensity increased to that of fat tissue (moderate enhancement, 3/4), and in one case, avid enhancement of the mass was seen (1/4). In lesion 4 and 5,
SMAS adjacent to the mass also showed high signal intensity without interruption of fascial structure on T2weighted image (2/7). In lesion 3, the mass revealed
Copyright © 2013 SciRes.

(b)

(c)

Figure 2. (a) Lesion 3. 45-year-old male with KD. On T1weighted MR image (TR/TE = 460 ms/14 ms), the mass shows
higher signal intensity (arrow) than the masticator muscle (open
arrow); (b) On T2-weighted image (TR/TE = 3000 ms/96 ms),
the mass reveals intermediate signal intensity (arrow) without
interruption of SMAS (arrowhead); (c) Gadolinium-enhanced
T1-weighted images (TR/TE = 460 ms/14 ms) shows that the
mass is moderately enhanced with ill-defined border (arrow).
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high signal intensity, however, this musculoaponeurotic
system showed no interruption. On gadolinium-enhanced
fat-suppressed T1-weighted image, the mass showed avid
and homogeneous enhancement (Figure 3).

4. DISCUSSION
KD is a chronic inflammatory disorder, and most le-

(a)

(b)

(c)

Figure 3. (a) Lesion 5. A 24-year-old male with KD. On T1weighted MR image (TR/TE = 460 ms/14 ms), the mass shows
slightly high signal intensity than that of muscle (arrow). The
lesion distributes in the subcutaneous cheek as well as buccal
fat (arrowhead). SMAS adjacent to the mass is clearly seen as
thin low signal intensity (open arrows); (b) T2-weighted image
(TR/TE = 3000 ms/96ms) shows the mass as high signal intensity (arrow). Although SMAS adjacent to the mass shows high
signal intensity, no interruption of this musculoaponeurotic
system is noted (open arrow); (c) On gadolinium-enhanced fatsuppressed T1-weighted images (TR/TE = 460 ms/14ms, fatsuppression), the mass shows avid and homogenous enhancement (arrows).
Copyright © 2013 SciRes.

sions can be seen in the head and neck region. It affects
the Oriental population, primarily of Chinese or Japanese
extraction. The disease has a male predominance (87%),
and mostly occurs during the second and the third decades of life. The lesions are commonly found in soft tissues, the major salivary glands with lymphnodes being
frequently involved. Peripheral blood eosinophilia (10%
- 70%) and an elevated serum IgE level (800 - 35,000
IU/ml) are seen [1,2,6]. Parka et al. evaluated CT and
MR imaging findings of KD in 28 patients, and they
found a total of 52 non-nodal lesions in the head and
neck. The parotid and periparotid area were the most
frequent location of KD (69%), while the cheek area
involvement was only 11.5% [6].
The histologic features of KD are proliferation of folliculoid structures with infiltration by mainly eosinophils, some plasma cells, lymphocytes, and mast cells.
Also, some degree of vascular proliferation and fibrosis
can be observed. The treatment of KD is not well-established, although surgical resection is often the initial
treatment of choice. However, complete resection is difficult because of infiltrative nature of the disease, and
recurrence is common [2,7]. Other therapeutic options
include irradiation therapy with or without systemic corticosteroids, cytotoxic agents, cyclosporine, and pentoxifylline [6,7]. Although this entity is a benign condition,
the clinical course is often slowly progressive. Symptoms may fluctuate during long periods of years, sometimes the therapeutic effects are transient, and a definitive treatment method has not been established.
There are several reports on MR imaging of KD. Multiple lesions are common, and sometimes are distributed
symmetrically. On T1-weighted images, the lesions of
KD show various signal intensities. On T2-weighted images, they usually show high signal intensities [4,8-12].
In most cases, the degree of gadolinium-enhancement on
T1-weighted images is intermediate to avid. The variability in the signal intensity on enhanced or unenhanced
MR images is thought to be attributed to the different
degrees of fibrosis and vascular proliferation of individual lesion [13]. The MR findings of cheek KD lesions
observed in the present study were in line with the previous reports.
There have been no reports which documented the
appearance of SMAS and cheek mass of KD patients.
SMAS is defined as one continuous and organized fibrous network in the face connecting the facial muscles
with the dermis, and consists of a three-dimensional architecture of collagen fibers, elastic fibers, fat cells, and
muscle fiber [5,14]. The lesions of KD tend to infiltrate
into surrounding fat tissue [4,6], therefore, diffuse loss of
T1-weighted normal hyperintensities of fat suggests that
the lesions grow and infiltrate as if they replace the normal fat tissue. Malignant tumors in this area such as muOPEN ACCESS
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coepidermoid carcinoma of accessory parotid gland tend
to break SMAS and grow into deep space of the face [15].
In our cases, no interruption of SMAS was found. SMAS
might play the barrier role, preventing the invasion of
inflammatory cheek lesion that accompanies KD. High
signal intensities on T2-weighted images were shown in
SMAS adjacent to the KD lesion in two cases. Although
the histopathological change of SMAS could not be
evaluated in this study, the abnormal high signal intensities on T2-weighted image may reflect the infiltration of
focal and chronic inflammation of the mass. In light of
the signal intensity changes of SMAS and the defined
boarders of the mass, KD arising in the buccal tissue
possibly arises from the adipose tissue or intestitium and
grows by replacing fat tissue. Adipocytes have different
characteristics depending on the location and excrete
different cytokines and chemokines [16]. Pathogenesis of
KD may be dependent upon some specific substances
excreted within the head and neck adipose tissue, and the
immunopathological process elicited by them. Relationship between the degree of gadolinium enhancement and
activity of the lesions are unclear and require further accumulation of cases and histopathological correlation.
Because of the non-specific MR imaging findings, differential diagnosis of KD in the cheek fat tissue is variable. The major differential diagnosis on MR imaging
studies is benign/malignant minor parotid tumor, malignant tumors arising in cutaneous or subcutaneous tissue,
tuberculous infection, and angiolymphoid hyperplasia with
eosinophilia (ALHE) [17]. The minor salivary gland tumors are usually encapsulated or pseudoencapsulated and
are limited to the gland, while KD is frequently associated with irregular extension into the subcutaneous tissue.
In some cases malignant cutaneous or subcutaneous tumors seem to be indistinguishable from KD when only
referring to MR imaging studies. However, large malignant tumors tend to grow in the deep region of the cheek
such as buccal space. In addition, the long clinical course
as seen in KD is unusual [11]. Because SMAS is usually
interrupted in malignant cutaneous or subcutaneous tumors, preserved SMAS in KD may help differential diagnosis. Lymphadenopathy associated with tuberculous
infection usually shows central hypointensity with peripheral gadolinium enhancement [9]. In contrast, the mass
of KD did not show ring enhancement but had mostly
uniform enhancement in our cases. ALHE reveals similar
histologic features with KD; however, there is no sex or
racial predilection. Peripheral eosinophilia is only seen in
20% of the patients, and generally no lymphadenopathy
is present. In addition, ALHE usually shows an erythematous dermal nodule in the head and neck region that
can itch and bleed easily [17].
Although the small patient population is a limitation,
our results indicate that as for a cheek mass which shows
Copyright © 2013 SciRes.
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ill-defined border without adjacent SMAS interruption,
KD should be considered as a differential diagnosis.

5. CONCLUSION
Cheek masses of KD showed MR findings reflecting
infiltrative nature of the disease; however, no interruption of SMAS was seen in any of our cases. When a
cheek mass shows non-specific signal intensities and at
least moderate gadolinium-enhancement, the relationship
between the mass and SMAS should be evaluated carefully. If the mass shows irregular border and is attached
to SMAS without interruption on MR images, and is
associated with typical peripheral eosinophilia and elevated serum IgE, the lesion may be investigated under
the suspicion of KD.
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