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Abstract. The aim of the current study was to discuss 
and analyze computerized tomography (CT) features and 
clinicopathological characteristics of patients with Kimura 
disease in head and neck. CT and clinicopathological data of 
12 patients with Kimura disease diagnosed between May 2011 
and May 2015 were analyzed. The mean age was 43.9 years 
and the disease course varied from 1 week‑20 years. The mean 
absolute value of eosinophil granulocytes was 1.95x109/l. 
Multiple nodules were detected in 4 patients with Kimura 
disease. Main symptoms included multiple enlarged lymph 
nodes in neck and submaxillary regions. CT imaging of 
nodular lesions revealed a clear boundary, with moderate to 
marked homogeneous enhancement. Diffuse mass lesions were 
observed in 6 patients with Kimura disease. Main symptoms 
included subcutaneous diffuse soft tissue mass in parotid 
gland and maxillofacial regions. CT imaging of diffuse mass 
revealed unclear boundaries, adjacent skin thickness and 
moderate heterogeneous enhancement. In some cases, the 
diffuse mass involved soft mass with unclear boundaries. 
Pathological symptoms of Kimura disease included infiltration 
of eosinophilia, lymphocytic proliferation, formation of 
lymphatic follicles and variable degrees of fibrosis and vascular 
proliferation. Diagnosis of Kimura disease in head and neck 
regions may be improved based on lesions with clear or unclear 
boundaries, homogeneous or heterogeneous enhancement, with 
or without lymphadenectasis and by the presence of peripheral 
blood eosinophilia. However, a final diagnosis relies on a 
pathological examination.

Introduction

Kimura disease is a rare lymphoproliferative disease of 
unknown origin that occurs in the head and neck (1). A majority 

of Kimura disease cases have been reported in China, Japan 
and other Southeast Asian countries and rarely in European 
countries (1,2). The cause of Kimura disease is unclear, but it 
may be associated with autoimmunity, insect bites or infections 
and allergies caused by parasites (3). As Kimura disease often 
results in an increase of lesions, peripheral blood eosinophils and 
elevated serum immunoglobulin E (IgE) levels, it is considered 
the result of inflammation caused by immune dysfunction (4). 
IgE‑mediated type I allergy caused by abnormal regulation of 
CD4+ cells may describe the major pathogenic mechanism (5).

A majority of reports on Kimura disease focus on clinical 
findings from China, Korea and Southeast Asian countries, with 
few computerized tomography (CT) reports published (3,4). 
Gopinathan and Tan (6) examined CT features of 13 patients 
with Kimura disease and divided Kimura disease into two 
categories: Type I and type II. Type I exhibited a clear boundary 
and marked homogeneous enhanced nodules. In the study, 
lesions were of uniform density and had clear boundaries, with 
moderate or marked homogeneous enhancement. The degree 
of enhancement in the arterial and venous phase was similar. 
Type I Kimura disease nodules had an intact capsule, pointing 
to lymph node swelling in the head and neck region, particu-
larly in the parotid gland. Type II Kimura disease exhibited 
unclear boundaries around nodules and mild inhomogeneous 
enhancement with an uneven structure. In addition, increased 
hospitalization times were recorded for these patients. 
Gopinathan and Tan (6) reported 30.70% of cases with diffuse 
masses. Boundaries of these lesions were unclear, demon-
strated an ambiguous fat layer and increased density. There 
was no obvious cystic degeneration, necrosis or calcification, 
and lesions exhibited moderate heterogeneous enhancement. 
No obvious capsules were observed in Type II nodules. In the 
study, boundaries of patients with type I and type II Kimura 
disease nodules and lesions were unclear. In these cases, lesions 
were characterized by a large amount of eosinophils and 
inflammatory cell infiltration inside and outside of capsules. 
Gopinathan and Tan (6) concluded that further studies are 
needed to determine whether an unclear boundary represented 
the transition from type I to type II Kimura disease nodules.

Clinical symptoms of Kimura disease include a painless 
soft tissue mass, with peripheral lymphadenopathy or 
lymphadenectasis in the neck and submandibular region (7). 
Kimura disease may be misdiagnosed as malignant tumors 
based on imaging and clinical symptoms  (8). A precise 
preoperative diagnosis is important. Postoperative recurrence 
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of Kimura disease is high to 62%  (9). Kimura disease is 
sensitive to hormone therapy, surgery, radiotherapy, steroid 
therapy, intravenous immunoglobulin and cyclosporin A (6). In 
the current study, CT manifestations and clinical pathological 
features of patients with Kimura disease were analyzed 
retrospectively to improve the understanding of the disease.

Materials and methods

General information. Clinical, imaging and pathological data 
of 12 patients with Kimura disease (males, n=11; females, 
n=1) diagnosed by postoperative pathology or open biopsy 
at Cangzhou Central Hospital (Cangzhou, China) between 
May 2011 and May 2015 were analyzed (Table I). Patients were 
aged from 26‑71 years, with a mean age of 43.9 years. The 
course of the disease ranged from 1 week‑20 years. There were 
7 patients with unilateral disease and 5 patients with bilateral 
disease. A total of 10 patients held an initial diagnosis. Kimura 
disease recurred in 1 patient with a 20‑year history of the disease 
and 1 patient with a 5‑year history of the disease. There were no 
known causes of unilateral or bilateral parotid, submandibular 
painless nodules or masses in the neck. In all cases, nodules 
had grown slowly following the onset of symptoms and initial 
diagnosis. Pruritus in the lesion area was exhibited in 1 patient 
with thickening of the skin surface and pigmentation. In all 
patients, blood eosinophilia exceeded 0.63x109/l [normal count, 
0.02‑0.52x109/l (10); Table I]. Terms were defined as follows: 
Soft, referring to lymphangioma or abscess; hard, referring to 
the hardness of bone tissue and medium, an intermediate stage.

CT examination. All patients underwent a CT scan and a 
contrast‑enhanced scanning of the head and neck using a 
GE Light Speed 64‑slice spiral CT scanner (tube voltage, 
120  kV; tube current, 250  mA; thickness, 5  mm; layer 
spacing, 5 mm; pitch, 1.375; conventional 2.5‑mm thin‑slice 
reconstruction). Ultravist was used for contrast‑enhanced 
scanning. A high‑pressure injector was used for intravenous 
bolus injection of the contrast agent, with an injection rate of 
3.5 ml/sec through the elbow. The degree of enhancement of 
the lesions was judged by the difference in CT values. A value 
of 10‑20 Hounsfield units (HU) was defined as mild enhance-
ment and a value of 20‑40 HU was considered moderate 
enhancement. Marked enhancement was at >40 HU.

Pathological examination. Color of the masses, texture and 
borders were analyzed. Specimens were fixed with 4% neutral 
formalin solution at room temperature for 6 h, followed by 
conventional dehydration, paraffin embedding and hema-
toxylin and eosin staining. The thickness of the sections was 
4 µm. Sections were treated with 1% periodic acid solution 
for 10 min at room temperature, washed with PBS for 5 min, 
treated with Schiff solution for 10 min and washed with PBS 
for further 10 min. Section were stained with hematoxylin 
for 1 min at 60˚C. Sections were observed by light micro-
scope (magnification, x100).

Results

CT features. Out of 12 patients with Kimura disease, 6 cases 
involved the parotid gland (3  unilateral and 3  bilateral), 

12 cases involved lymphadenectasis, 1 case involved the rear 
of the right auricle and lymphadenectasis, 1 case involved the 
subcutaneous diffuse soft tissue mass of the left cheek and 
lymphadenectasis and 6 cases involved the parotid gland and 
lymphadenectasis (Table I).

Parotid gland lesions. Pathological tissues of parotid gland 
lesions were obtained from postoperative specimen (n=4) or 
open biopsy (n=2). The parotid gland volume was increased 
and a focal nodular or diffuse mass was observed. In 3 cases, 
multiple lesions were present. Lesions had a uniform density 
and clear boundaries, with moderate or marked homoge-
neous enhancement. The degree of enhancement in arterial 
and venous phases was similar (Fig. 1). A diffuse mass was 
present in 5 patients. The boundaries of the lesions were 
unclear, with an undefined fat layer and increased density. 
There was no visible cystic degeneration, necrosis or calcifi-
cation and mild or moderate heterogeneous enhancement was 
observed (Fig. 2A). Interstitial fibrosis and hyaline degenera-
tion of the capillary wall were further observed in Fig. 2A.

Cervical lymph node lesions. A total of 2 patients had varying 
numbers of cervical lymph node lesions in neck region. 
Pathological tissues of cervical lymph node lesions were 
obtained from the postoperative specimen. In patients with 
ipsilateral neck masses, the boundaries of the masses were 
clear and exhibited homogeneous enhancement, which was 
increased compared with cases of parotid lesions (Fig. 2B). 
Fig.  3 visualizes unclear boundaries of the lesions, with 
moderate or marked homogeneous enhancement. The short 
diameter of the largest lymph node was 23.9 mm. Figs. 4 and 5 
present the clear boundaries of lesions with a uniform density. 
There was no marked liquefaction necrosis, calcification or 
fusion, with moderate or marked homogeneous enhancement. 
There was 1 case of disease recurrence in a patient with a 
10‑year history of the disease. The boundary of the parotid 
mass of the case of recurrence was unclear, with mild or 
moderate heterogeneous enhancement.

General pathological features. All lesions were soft or 
medium hard and the cut surface of the lesion was gray or 
gray‑yellow. Lymph nodes had a complete capsule. In contrast, 
boundaries of parotid mass lesions were unclear and had 
incomplete capsules.

Microscopic analysis features. Lesions were mainly 
composed of lymphoid hyperplasia and lymphoid follicles 
and had enlarged germinal centers. They were characterized 
by capillary proliferation and inflammatory changes, with 
marked eosinophil infiltration. In addition, eosinophilic 
microabscesses were observed. As compared with focal 
nodular lesions, diffuse mass lesions contained more fibrillar 
components and less vascular hyperplasia. Nodular lesions 
were characterized by enhanced vascular hyperplasia and 
fibrillar components. Nodular lesions revealed a large number 
of lymphoid follicles and enlarged germinal centers (Fig. 6). 
A large number of capillary hyperplasia with eosinophilic 
infiltration was observed in Fig. 7 and in Fig. 8 nodular lesions 
demonstrated more fibrillar components with eosinophilic 
infiltration.
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Discussion

Kimura disease is a rare lymphoproliferative disease of 
unknown origin. Kimura disease is characterized by lympho-
proliferative formation of lymphoid follicles and eosinophilic 
granulomas in soft tissue (11). Kimura disease may occur at 
any age, although the peak age is 20‑40 years; the majority of 
cases occur in middle‑aged males (12,13). The male to female 
ratio has been reported to be as high as 14:1 (14). Kimura 
disease primarily occurs in head and neck regions and may 
affect major salivary glands and lymph nodes, especially in 
the parotid region (15,16). There are a few reports of Kimura 
disease cases involving the groin, limbs, eyelid, tongue, 
auricle, hard palate or throat (17,18). The onset age (middle 
aged, 35‑50 years), sex (>90% males) and site of pathological 
changes, with a majority �����������������������������������in ��������������������������������the head and neck regions poten-
tially affecting major salivary glands and lymph nodes, in the 
current study were consistent with the literature (12,13).

Ultrasound‑guided core needle biopsy increased specimen 
adequacy and diagnosis to reduce the need and dependence on 
an onsite cytopathologist (19). For Kimura disease, magnetic 
resonance (MR) imaging is useful for determining lesion 
morphology, anatomical distribution, enhancement pattern and 
degree of intralesional vascularity (20). It has been reported 
that well‑defined nodular masses or ill‑defined plaque‑like 
infiltrative masses from CT scans are often associated with 
lymphadenectasis (21). A majority of lesions is observed in the 
parotid gland (22). On MR images, masses exhibited variable 
signal intensity and visualized vascular structures  (10). 
In the current study, 25.0% of patients (3/12) had bilateral 
involvement, which differed from the prevalence of bilateral 
involvement in previous report (23,24).

Diagnosis of Kimura disease is based on the analysis of 
pathological specimens. Pathological features of Kimura 
disease include lymphoid tissue hyperplasia; lymphoid 
follicle formation; an active follicular germinal center; 
hyaline degeneration; infiltration of tissue, plasma and mast 
cells; and lymphatic sinus fibrosis  (25,26). Characteristic 
changes include infiltration of mature eosinophils in 
follicular, capsular and extracapsular regions and formation 

Figure 1. Computerized tomography scan of a patient (male, 34 years) with 
nodular‑type Kimura disease in the right parotid gland. Soft tissue nodule 
indicated with an arrow and visible clear boundary, clear subcutaneous fat 
layer and marked homogeneous enhancement.
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of eosinophilic microabscesses  (27). Takeishi  et  al  (28) 
reported that a majority of neck lumps consisted of fibrous 
tissue hyperplasia in patients with long disease course. As the 
degree of enhancement is reduced in the presence of fewer 
vessels in neck region, the current study speculated that 
different degrees of enhancement in patients with Kimura 
disease may be associated with the degree of proliferation 
of fibrous tissue and blood vessels. In a follow‑up study of 
patients with eosinophilic lymphogranulomas neck nodules, 
Lim et al (29) reported that lesion‑enhanced areas exhibited 
a trend toward gradual narrowing. Such narrowing may be 
associated with fibrosis and sclerosis of postcapillary venules. 
In the present study, CT and pathological analysis revealed 
capillary proliferation within lesions in patients with a short 
disease course. It was considered that this proliferation may 
be the pathological basis of homogeneous enhancement 
of the lesions. Capillary proliferation was not observed in 
patients with a long disease course (≥10 years). Interstitial 
fibrosis and hyaline degeneration of the capillary wall were 
further observed. These features may be the pathological 

Figure 4. Computerized tomography scan in bilateral view of a swollen 
lymph node in the jaw and neck gap region, as indicated with an arrow. The 
boundaries of the lesions were clear, with homogeneous enhancement. There 
was no marked liquefaction necrosis, calcification or fusion.

Figure 5. Computerized tomography scan in unilateral view of a swollen 
lymph node in the jaw and neck gap region, as indicated with an arrow. The 
boundaries of the lesions were clear, with homogeneous enhancement. There 
was no marked liquefaction necrosis, calcification or fusion.

Figure 3. Computerized tomography scan of a patient (male, 42 years) with 
Kimura disease in the parotid gland. Bilateral nodules and a diffuse mass are 
visible. Right parotid gland nodular lesions presented no clear boundaries 
and marked homogeneous enhancement, as indicated with the arrow ‘b’. The 
left parotid gland diffuse mass exhibited heterogeneous enhancement. Soft 
tissue of adjacent skin was thickened and the density of internal of subcuta-
neous fat was increased, highlighted with the arrow ‘a’.

Figure 2. Computerized tomography scan of a patient (male, 44 years) with diffuse mass‑type Kimura disease in the right parotid gland. (A) Right parotid 
gland swelling, disappearance of subcutaneous fat and mild or moderate heterogeneous enhancement of mass indicated with an arrow. (B) Enlarged lymph 
nodes are indicated with arrow ‘a’ in the right neck, present a clear boundary and homogeneous enhancement. The enhancement was greater than that of the 
parotid lesion mass as indicated with the arrow ‘b’.
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basis of mild to moderate enhancement in head and neck 
lesions. Dynamic enhanced CT revealed characteristics of 
progressive strengthening, indicating vascular proliferation 
and fiber components in lesions. In 1 patient with neck lymph 
and parotid gland involvement, the degree and mode of 
enhancement were differed. In this patient, as the course of 
the disease progressed, the degree of vascular proliferation 
and interstitial fibrosis in the parotid gland and lymph nodes 
were inconsistent. Further studies are required to clarify the 
underlying mechanisms.

There are many diseases of the parotid gland, including 
benign tumors, malignant tumors and inflammatory lesions, 
making a differential diagnosis of parotid gland nodules 
difficult. A careful analysis of clinical imaging features 
is necessary for an accurate diagnosis  (29). Pleomorphic 
adenomas and adenolymphomas are the most common benign 
tumors. Pleomorphic adenomas are often single, with delayed 
enhancement  (30). Adenolymphomas are usually found in 
elderly males. Adenolymphomas are often discovered during 
a superficial parotidectomy and exhibit marked enhance-
ment in early stages. The density decreases rapidly in cases 
of delayed diagnosis and density may be heterogeneous in 
some cases (30). In the present study, low‑density areas were 
observed in lesions. In addition, cervical lymph nodes were not 
swollen, which was different from low‑density Kimura disease 
involving cervical lymph nodes. Diagnosis may be combined 
with clinical manifestations and elevated eosinophils in 
peripheral blood.

Hemorrhagic necrosis and cystic degeneration are common 
in lesions in primary malignant tumors of the parotid gland 
and neck metastases (31). In contrast, liquefaction necrosis is 
uncommon in Kimura disease. Bilateral lymph nodes are swollen 
in cases of lymphoma and lymph node fusion is frequently 
observed. It may be differentiated from Kimura disease, which 
exhibits a clear boundary and no marked fusion trend (32). In 
addition, patients with lymph node fusion, calcification and 
local necrosis present general symptoms, including fever and 
fatigue (33). Using a combination of clinical examinations and 
molecular laboratory tests, Kimura disease may be identified 
more easily.

According to previous research, Kimura disease outcomes are 
positive following comprehensive treatment, which may consist 
of surgery, radiotherapy and adrenal hormone therapy (34). 
Diagnosis of Kimura disease strongly relies on pathology and 
imaging features. Kimura disease is commonly found in head 
and neck regions of middle‑aged males, who exhibit a painless 
mass, with or without itchy skin and pigmentation, in addition to 
an increased peripheral blood eosinophil count.

Diagnosis of Kimura disease in head and neck regions may 
be improved based on lesions with clear or unclear boundaries, 
homogeneous or heterogeneous enhancement with or without 
lymphadenectasis and by the presence of peripheral blood 
eosinophilia. All of which describe the pathological basis 
for the diagnosis of Kimura disease. Future research aims to 
increase the number of patients to allow a more systematic 
approach for diagnosis of Kimura disease.
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