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Abstract Kikuchi–Fujimoto disease (KFD), also
known as histiocytic necrotizing lymphadenitis, is a
benign and self-limiting disease typically characterized
by the enlargement of regional lymph nodes and accom-
panied by fever. KFD aVects predominantly young adult
females of Asian origin and is rarely seen in European
countries, where it may cause diagnostic diYculties.
Kimura disease is a rare and benign chronic inXamma-
tory soft tissue disorder of unknown origin, character-
ized by a triad of painless subcutaneous masses in the
head or neck region accompanied by regional lymphade-
nopathy, blood and tissue eosinophilia, and markedly
elevated serum immunoglobulin E levels. Although
most cases of Kimura disease have originated in China,
Japan or Southeast Asia, there have been sporadic case
reports from Europe and America. Herein, we review in
detail the clinical presentations, complications and cur-
rent concepts in the pathogenesis, diagnosis and treat-
ment of these diseases.
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Introduction

Causes of neck lymphadenopathy include a wide variety of
disorders from infectious diseases through autoimmune and
allergic diseases, and include benign and malignant neo-
plasms. In most cases, cervical lymph node enlargement is
associated with reactive changes in response to bacterial,
viral, chlamydial or mycotic pathogens, or with the pres-
ence of primary haematological malignancies such as
Hodgkin’s disease and non-Hodgkin’s lymphomas.

There are, however, some clinical entities associated
with cervical lymphadenopathy that are very rarely seen,
particularly in European countries, where they may cause
substantial diagnostic diYculties. We present two of those
disorders; Kikuchi–Fujimoto disease (KFD) and Kimura’s
disease. Both are benign in clinical course but may mimic
aggressive malignant conditions and, when misdiagnosed,
may lead to potentially harmful and unnecessary evalua-
tions and treatments of patients.

Kikuchi–Fujimoto disease

DeWnition

Kikuchi–Fujimoto disease (KFD) is a histiocytic, necrotiz-
ing lymphadenitis that was described for the Wrst time in
Japan almost simultaneously by Kikuchi and Fujimoto in
1972 [1–4]. This is a benign and self-limiting disease char-
acterized by tenderness of regional, predominantly cervical,
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lymph nodes and accompanied by mild fever, night sweats
and Xu-like symptoms [3, 4].

Epidemiology

Although KFD has been reported worldwide, it is most
commonly seen in Asia; some of the occasionally reported
cases in Europe and the United States involve patients of
Asian descent [3–7]. The higher prevalence of this disease
among Japanese and other Asiatic individuals may be due
to HLA class II genes, such as the DPA1*01 allele and
DPB1*0202 allele, which are relatively common among
Asians [8–12]. The Wrst documented cases of KFD outside
of Japan were described by Pileri et al. [13] in 1982, depict-
ing 27 patients in Germany, Iran, Italy, Korea, and Spain.
Another large non-Japanese series of 108 patients was
reported from the US by Dorfman et al. [14] in 1988. The
Wrst Scandinavian case was published in 1994 by Hussein
and Hellquist [15]. KFD aVects predominantly adults
younger than 40 years of age and is less common in the
paediatric age group. A striking female preponderance of
cases has been emphasised in the literature in the past
(female to male ratio 3–4:1) [16], but more recent studies
seem to indicate that the actual ratio is closer to 1–2:1
[17, 18]. KFD in children has a diVerent gender predomi-
nance compared with the adult population, showing a
preference for boys (female to male ratio 1:1.9) [3, 18].

Due to the rarity of KFD, its true incidence in the Western
world is diYcult to establish, but it has been implicated in
6% of all pathologically abnormal lymph nodes [17, 18].

Aetiology and pathogenesis

The aetiology of KFD is still unknown. Various infectious
agents, including Toxoplasma gondii, Yersinia enterocoli-
tica, human herpes virus 6 and 8, hepatitis B virus, parvovi-
rus B19 and Epstein–Barr virus (EBV) have been
postulated to be involved, but so far the speciWc pathogenic
factor has not been deWnitively identiWed. Recently, a high
frequency of localized persistent parvovirus B19 (B19) in
lymph nodes from KFD patients was shown; however, the
detailed pathogenic mechanisms governing B19 and KFD
are yet to be elucidated [19]. Some authors emphasise the
role of immunological mechanisms involved in the patho-
genesis of KFD and consider this disease as a rare manifes-
tation of systemic lupus erythematosus (SLE). Previous
literature on KFD frequently addressed the link between
KFD and SLE, and the reported rate was 1.3–7% in the
population of KFD patients [20–24]. Numerous studies
have also shown an association between KFD and a wide
spectrum of other autoimmune diseases, including
Hashimoto’s thyroiditis, polymyositis, mixed connective
tissue disease, Still’s disease, autoimmune hepatitis, and

antiphospholipid syndrome [25–31]. It has also been sug-
gested that speciWc necrotizing lesions in KFD may in some
cases be due to a vigorous immune response to EBV-
infected lymphoid cells [17]. Cases of KFD associated with
implanted pacemakers or leaking silicone breast implants
as sources of agents triggering hyperimmune reactions have
also been published [5, 6, 32, 33]. In the literature, other
reported KFD-associated disorders include meningitis
[25, 34], breast cancer [35], and buccal cancer [3]. There
have been also speculations that KFD may be a manifesta-
tion of an early-stage T-cell lymphoma in evolution, and
recently, one case of KFD displaying a t (2:16) chromo-
somal translocation has even been published [11]. How-
ever, studies performed by Lin et al. [36] in 56 consecutive
KFD cases showed the presence of an oligoclonal pattern of
T-cell antigen receptor rearrangement, excluding a possibil-
ity of T-cell clonal malignancy and indicating a benign
immune reaction. All of those reports may lend further sup-
port to the hypothesis that KFD represents an exuberant T
cell-mediated immune response to a variety of non-speciWc
stimuli [37, 38].

Clinical features, treatment and prognosis

The onset of KFD can be acute or sub-acute, developing
over a period of 2–3 weeks [3–6, 12]. The most commonly
involved site is that associated with the cervical lymph nodes
(56–98%). The lymph nodes are most often tender, involve
the posterior cervical triangle (88.5%) and are generally uni-
lateral. The dimensions of the aVected lymph nodes are com-
monly in the range of 0.5–4 cm, but occasionally lymph
nodes may be larger than 8 cm in diameter. In only a few
cases has lymphadenopathy been generalized or involved the
mediastinal, peritoneal and retroperitoneal regions. Some-
times, patients with KFD are referred with pain, indurations
or nodal adherence to surrounding tissue [5, 6]. Occasion-
ally, the sole symptom of the disease is a fever of unknown
origin without other associated clinical features [39, 40].

In addition to lymphadenopathy and fever, a variable
percentage of patients, ranging from 30 to 50%, show
extranodal involvement with upper respiratory symptoms,
general malaise, headache, mouth ulcers, hepatospleno-
megaly, arthralgias and arthritis [41]. Less common are
weight loss, nausea, vomiting, sore throat and night sweats.
A wide variety of dermatological lesions have also been
observed [42–45]. These lesions usually show histopatholo-
gical Wndings described as interface dermatitis and may be
a marker of evolution into SLE [21].

KFD is usually a benign and self-limiting disease lasting
from 1 to 4 months. Recurrence is low, being described in
only 3–4% of cases, and may occur as late as 8–9 years; in
one case, recurrence was reported 19 years, after the initial
diagnosis [13].
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Despite the benign nature of KFD, a fair proportion of
patients may experience a worsening in their clinical condi-
tion and even a poor outcome. Reported causes of death
have included pulmonary haemorrhage, fatal hemophago-
cytic syndrome, heart failure as well as graft failure follow-
ing renal, liver and pancreatic transplants [41, 46, 47].

The treatment of KFD is thus symptomatic, with non-
steroidal anti-inXammatory drugs used to relieve distress-
ing local and systemic complaints. In more complicated
cases, such as patients with recurrent episodes or prolonged
symptoms, more aggressive management with systemic
steroids is required. Hydroxychloroquine has also shown
some beneWt in treating this disease. Antibiotics have not
been found to be of any beneWt [3, 6, 13].

Diagnosis: laboratory and histological features

The results of a wide range of laboratory tests are usually
normal in patients with KFD. Patients may have mild anae-
mia, elevated erythrocyte sedimentation rate (ESR) and
increased C-reactive protein (CRP) levels. Leucopoenia
with the presence of atypical lymphocytes has been men-
tioned in 16.6–58.3% of KFD patients [3–5]; hyperleucocy-
tosis, however, has been more rarely observed [4, 5].

Serum concentrations of aminotransferases and of LDH are
increased in some patients with KFD [48]. Bacteriological
and mycological analyses of blood and urine show negative
results. Serology titres for CMV, EBV, adenovirus, parvovi-
rus B19, Coxsackie virus, HIV, Borrelia, Mycoplasma, Toxo-
plasma gondii, Yersinia enterocolitica, Brucella and
Bartonella do not indicate any ongoing infection. Immuno-
globulin levels, peripheral blood lymphocyte subpopulation
analyses, and evaluation of autoimmune conditions including
antiphospholipid and antinuclear antibodies, rheumatoid fac-
tor, anti-neutrophil cytoplasmic antibodies and complement
levels are usually also normal [12, 19, 48, 49].

The deWnite diagnosis of KD can be made reliably only
via histopathological study from an open biopsy of the
aVected lymph nodes. Classic pathological Wndings in this

disease include patchy areas of coagulative necrosis in the
cortical and para-cortical areas of enlarged lymph nodes,
together with abundant karyorrhectic debris (Fig. 1a). Neu-
trophils, eosinophils or plasma cells are sparse or totally
absent [5, 6, 50, 51]. Cellular inWltration consists of
CD68+/CD123+ plasmacytoid histiocytes and transformed
lymphocytes (immunoblasts), predominantly of T-cell ori-
gin with a predominance of CD8+ over CD4+ T cells
(Fig. 1b, c). These T lymphocytes abundantly express per-
forin, a killer cell-speciWc cytolytic protein essential for
provoking apoptosis in target cells within necrotic areas
[52]. In KFD, 25–75% of CD68+ histiocytes co-express
myeloperoxidase (MPO) [53]. MPO+/CD68+ blood mono-
cytes may be attracted into lymph nodes because of the lack
or paucity of granulocytes and the need of MPO for oxida-
tive processes associated mainly with phagocytosis. The
CD68+/CD123+/MPO-negative population of plasmacy-
toid histiocytes producing type I interferons may, however,
be involved in the cytotoxic immune reactions rather than
in phagocytic phenomena [51, 53]. Some ultrastructural
studies have revealed tubuloreticular structures in the his-
tiocytes, activated T cells, and endothelial cells similar to
those usually found in SLE and in viral diseases. The pres-
ence of such intracytoplasmic inclusions seems to support
the hypothesis that KFD may, in a proportion of cases, reX-
ect a self-limiting SLE-like autoimmune condition induced
by virus-infected transformed lymphocytes [19, 49].

DiVerential diagnosis

Clinically and histologically, KFD can be mistaken for SLE
or, more importantly, for malignant lymphoma (Hodgkin’s
disease, non-Hodgkin’s lymphoma) [54]. Some of these
initially misdiagnosed patients have been unnecessarily
treated with chemotherapy. Therefore, KFD should be
taken into consideration in the diagnostic process in all
patients with persistent lymphadenopathy and prolonged
fever because misdiagnosis may lead to unnecessary
surgery and/or chemotherapy [5–7]. Other conditions that

Fig. 1 a Kikuchi–Fujimoto 
disease. Extensive areas of 
coagulative necrosis without 
granulocytic inWltration in a 
lymph node. b Kikuchi–
Fujimoto disease. Immunohisto-
chemical reactions for CD68 
antigen in numerous scattered 
histiocytes. c Kikuchi–Fujimoto 
disease. CD8-positive 
lymphocytes situated on the 
periphery of necrosis
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should be excluded in the diagnostic process are: tuberculo-
sis, sarcoidosis, toxoplasmosis, metastatic carcinoma, cat
scratch disease, Still’s disease, infectious mononucleosis,
AIDS and angioimmunoblastic lymphadenopathy [26–29,
54, 55].

Kimura disease

DeWnition

Kimura disease is a rare and benign chronic inXammatory
soft tissue disorder of unknown origin. The disease was Wrst
described in 1937 in the Chinese literature by HT Kimm
and C Szeto and termed “eosinophilic hyperplastic lympho-
granuloma”. The deWnitive histological description was
published by Kimura et al. in 1948 and thus, the disease has
borne his name. Since that time, there has been a gradual
increase in the number of reports (as of 1999, about 200
reported cases) [56].

Epidemiology

While most cases of Kimura disease have originated in
China, Japan or Southeast Asia, there have been sporadic
case reports from Europe and America. The disease is most
prevalent in Asians, uncommon in Caucasians, and rare in
Africans. It has been suggested that the common factor is a
degree of Asian ancestry. There is a marked male predomi-
nance, with a male/female sex ratio of 3.5:7.1. The peak
age of onset is during the third decade [57, 58].

Aetiology and pathogenesis

The aetiology of Kimura’s disease is not understood at this
time, but it may be related to a disturbance in the normal
rate of production of eosinophils and IgE, currently
believed to be the product of an interaction between type 1
and 2 T-helper cells [58].

Such an imbalance could result in the excessive produc-
tion of eosinophilotrophic cytokines such as interleukin 4.
Patients with Kimura’s disease have been shown to have
high levels of circulating eosinophil cationic proteins and
major basic proteins, with heavy concentrations of IgE in
their tissues. Proposed theories include persistent antigenic
stimulation following arthropod bites, and parasitic, candi-
dal (especially Candida albicans) or viral infections. To
date, none of these theories have been substantiated [58, 59].

Clinical features and prognosis

The nature of Kimura’s disease is mostly benign, with a
good prognosis. The importance lies in its ability to mimic

a number of other benign inXammatory and neoplastic con-
ditions of the head and neck. Kimura’s disease is a chronic
inXammatory condition characterized by a triad of:

• painless subcutaneous masses in the head or neck region,
accompanied by regional lymphadenopathy;

• blood and tissue eosinophilia;
• markedly elevated serum immunoglobulin E levels.

Clinically, subcutaneous soft tissue masses occur predomi-
nantly in the head and neck region and often involve the
parotid, submandibular or minor salivary glands. Less
frequently, the eyelids, orbit and lachrymal glands may be
involved, as well as the hard palate and larynx. Sperm ducts
and nerves are rarely aVected [59, 60].

The clinical course of Kimura’s disease is usually
benign. These observed subcutaneous masses, when left
untreated, tend to slowly enlarge and may eventually
become disWguring.

Patients may complain of local or generalized pruritus
and sub-acute or chronic dermatitis. Renal involvement,
usually extramembranous glomerulonephritis, is found in
about half of patients. They may develop isolated protein-
uria (about 5% of patents), or demonstrate the full nephro-
tic syndrome (about 12% of patents) [59, 60].

Approximately 67–100% of these patients develop
regional lymphadenopathy, mainly of the cervical lymph
nodes. Infrequently, axillary, inguinal or epitrochlear nodes
may be aVected; in longstanding disease, this lymphade-
nopathy may become generalized [60, 61]. In the long term,
patients seem to do well.

Diagnosis: laboratory and histological features

Laboratory investigations will invariably reveal peripheral
eosinophilia and increased serum immunoglobulin E (IgE)
levels. They may have elevated erythrocyte sedimentation
rates (ESR) and mild hyperleucocytosis; however, hyper-
leucocytosis has been very rarely observed [58, 59]. In
patients with Kimura’s disease eosinophilia is almost
always present, while raised IgE is always the case (which
can be helpful in the diVerential diagnosis vs. angiolym-
phoid hyperplasia with eosinophilia). The histopathological
picture of Kimura’s disease is characterized by the presence
of tight Wbrosis, lymphocytic inWltration with follicle for-
mation, and mixed inXammatory inWltration with eosino-
phils present. Some authors describe the changes as a
component of three elements: cellular, Wbrocollagenous and
vascular. The cellular element of forming follicles is built
mainly from lymphocytes. The Wbrocollagenous part is
combined from eosinophilic cells and eosinophilic “micro
abscesses” (Fig. 2a). Giant cells and plasma cells are also
present but in small amounts. Fibrosis is also present, even
the in initial period. The vascular component consists of the
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proliferation of enlarged endothelial cells. There are no
atypical cell nuclei and enlarged cytoplasm. In enlarged
regional lymph nodes, follicular hypertrophy with
increased amounts of eosinophils, with or without Wbrosis,
is aYrmed (Fig. 2b). The deposition of IgE in the germinal
centers can be readily demonstrated with immunohisto-
chemistry. The lymph node architecture is preserved [56].

Pathologically, Kimura’s disease is most diYcult to dis-
tinguish from angiolymphoid hyperplasia with eosinophilia
(ALHE) with which it has been confused in the past since
these two conditions were considered to represent the same
disease process, but the current consensus is that they repre-
sent two ends of a spectrum of similar diseases [57–60, 62].
ALHE is characterized clinically by single to multiple
dome-shaped erythematous or hyperpigmented papules or
subcutaneous nodules located mainly in the head and neck.
In some cases the nodules extend to the dermis or into the
muscle. About 1/5 of patients have blood eosinophilia and
lymphadenopathy. In contrast to Kimura’s disease, the histol-
ogy of ALHE is characterized by a prominent proliferation of

small, capillary-sized blood vessels with marked irregular-
ity of luminal sizes, often surrounding a muscular artery.
The vessels are lined by plump, epithelioid (histiocytoid)
endothelial cells. An inXammatory cell inWltrate with
numerous eosinophils, mast cells and lymphocytes is pres-
ent, though the numbers of eosinophils may vary consider-
ably from case to case. Immunohistochemical stains usually
show a major population of T lymphocytes with occasional
B cells forming lymphoid follicles [62].

DiVerential diagnosis

The diVerential diagnosis, while including obvious lesions
such as dermatoWbrosarcoma protuberans and cylindroma,
will ultimately be determined by both the clinical picture
and the histopathology. Clinically, malignant lymphoma,
parotid tumours, haemangioma, pyogenic granuloma,
Mikulicz’s disease and Kikuchi’s disease are all conditions
for which Kimura’s disease has been mistaken in the past.
Apart from ALHE which is the main diVerential diagnosis
to Kimura’s disease, other conditions to consider include
Kaposi’s sarcoma, angiosarcoma, nodal metastasis, reactive
lymphadenopathy, eosinophilic lymphoma and angioimm-
unoblastic lymphadenopathy. Parasitic diseases responsible
for subcutaneous masses with an associated lymphadenopa-
thy, such as tissue-invasive helminth infections, toxocaria-
sis, cysticercosis, sparganosis and several forms of invasive
miasis may also need to be ruled out [7, 56–59, 62].

Therapy

Three major therapeutic options exist for Kimura’s disease.
Resection of the tumour mass may be eVective and perma-
nently eradicate the mass if the entire lesion can be
removed, but re-growth is common. Local irradiation has
also been shown to be eVective in shrinking lesions, but it is
generally not advocated in younger patients. Systemic cor-
ticosteroids and immunosuppressive agents such as cyclo-
sporine A have been used for the treatment of Kimura’s
disease as well as for the accompanying nephrotic syn-
drome [58–63]. Finally, intralesional corticosteroids have
been shown to reduce the size of the lesion, but the tumour
tends to recur when these drugs are discontinued. In
selected patients, it may be advisable to take a conservative
approach, treating only if the mass continues to grow or
causes signiWcant deformity [59–63].

Conclusions

Kikuchi–Fujimoto and Kimura disease are rare but important
causes of lymphadenopathy. KFD should be considered in
the diVerential diagnosis of any patient presenting with

Fig. 2 a Kimura disease. Parotid gland. Dense eosinophilic inWltra-
tions forming “micro abscesses”. b Kimura disease. Hypertrophic
follicle with germinal centre in an enlarged lymph node
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unexplained lymphadenopathy associated with non-speciWc
symptoms such as fever and weight loss. Consideration of
the diagnosis is particularly important before prescribing
potentially inappropriate drug therapy. In some cases, an
autoimmune process, particularly SLE, may develop. There-
fore, long-term follow-up should be mandatory for KFD
patients. Knowledge of Kimura’s disease, its clinical appear-
ance, course and histopathology puts the practitioner in a
better position to answer questions from concerned patients
and primary caregivers, and to optimize management
strategies.
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