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Abstract
Rosai-Dorfman disease (RDD), also known as sinus histiocytosis with massive lymphadenopathy, is
a rare, benign clinical entity of unknown cause. RDD is characterised by the overproduction and accumulation of histiocytes, primarily in the lymph nodes, although it may affect every organ and system. It
predominantly affects children and young adults. Typically, patients are in good general condition, with
massive cervical lymphadenopathy and fever. In about 40% of cases extranodal localisation of RDD is
diagnosed. In laboratory tests the most common abnormalities are increased erythrocyte sedimentation
rate (ESR), leukocytosis with neutrophilia, normocytic anaemia, and hypergammaglobulinaemia. Histopathological examination remains the mainstay of diagnosis – lymph nodes have massive sinusoidal
dilation, containing histiocytes positive for S-100 and CD68, and negative for CD1a. Most patients do
not require treatment as spontaneous remissions are observed. We present a brief review of the literature and the case of a six-year-old boy with cervical lymphadenopathy diagnosed with RDD. So far, the
patient has not required systemic treatment and has been kept under observation.
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Introduction
Rosai-Dorfman disease (RDD), also known as sinus
histiocytosis with massive lymphadenopathy (SHML), is
a rare, benign clinical entity, with symptoms that may be
nonspecific. However, histopathology usually provides the
right diagnosis.
In 1969 and 1972 Juan Rosai and Ronald F. Dorfman described a total of 34 cases of patients with painless, bilateral,
massive cervical lymphadenopathy, fever, and distinctive abnormalities in laboratory tests: normochromic anaemia, leukocytosis with neutrophilia, increased erythrocyte sedimentation
rate (ESR), and often hypergammaglobulinaemia. Subsequently, it was established as being a distinct clinical entity [1, 2].
RDD is characterised by the overproduction and accumulation of histiocytes, primarily in the lymph nodes, although it may affect every organ and system [3]. Extranodal localisation – usually occurring in the skin, orbit, central
nervous system (CNS), and digestive system – is present in
approximately 40% of cases. The peak incidence is in the
second or third decade, and a male predominance is present. The aetiology of RDD is still unknown; possible caus-

es include infection and/or immunological disorders [2].
Grossly, the excised lymph node is usually very large and
is often matted to overlying soft tissues or adjacent lymph
nodes. At low magnification, one sees a thickened as the
source of matting. The lymph node architecture is dominated by a striking sinus expansion, filled with characteristic histiocyte-like cells. The cytoplasm of these cells often
contains phagocytosed intact small lymphocytes (lymphophagocytosis) or a variety of cells, including red blood
cells, neutrophils, or plasma cells (emperipolesis). Typically, there are multiple ingested cells forming a partial or
complete ring around the nuclei. Late lesions may show
extensive fibrosis. Immunohistochemical studies show
that the proliferating cells express the histiocytic markers
CD163 and CD68 as well as S-100 protein. They are negative for the Langerhans cell marker CD1a as well as the
dendritic markers CD21 and CD35. They lack almost all
lymphoid markers, although they may express CD30 in
up to 50% of cases and show a germline configuration of
their antigen receptor genes. They lack Birbeck granules
on ultrastructural examination.
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There are no unified therapeutic algorithms for RDD.
Due to the fact that in many cases spontaneous regression
is observed, usually the “watch and wait” approach is used,
meaning that surgical and systemic (e.g. steroids, chemotherapy) treatment is rarely required [4].
This article will present the case of a six-year-old patient diagnosed with RDD and a brief review of the literature.

Case report
A six-year-old boy was admitted to the Children’s Oncology Department in Gdansk for diagnostics because of
cervical lymphadenopathy. In the medical history lymphadenopathy had been observed on the left side for four
months. The patient had good general condition without
fever or other alarming symptoms. From the age of three
years he had been under observation at a Pulmonology Clinic because of a constant, hacking cough. Under
physical examination the only abnormality observed was
significant cervical asymmetry caused by a pathological
mass on the left side (Fig. 1). The mass was firm, painless,
50 × 40 mm in size, and the skin in the area was without
changes. On the right side, small lymph nodes were palpable. Laboratory tests showed slightly elevated C-reactive
protein (CRP) (8.56 mg/l) and fibrinogen (3.8 G/l) levels,
increased ESR (49 mm/h), decreased Hgb (10.6 g/dl) and
iron (24 ug/dl) levels, Ht 30.7%, and mean corpuscular
volume (MCV) and ferritin at the lower limit. Anti-CMV
antibodies were IgG (+) and IgM (–). EBV and toxoplasmosis antibodies were negative, with HIV also negative.
The ANA-Hep-2 test was positive (1 : 640, SSA/SSB);
rheumatoid factor (RF) and immunoglobulin levels were
normal. Under ultrasound many pathological lymph nodes

Fig. 1. Lymphadenopathy in patient with Rosai-Dorfman
disease
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were observed, CT scan images suggested lymphadenopathy caused by systemic disease or mononucleosis. Bone
scintigraphy showed increased uptake in left temporal
bone and right frontal sinus. To verify those areas an MRI
of the head was performed – inflammatory changes in the
sinus and worse pneumatisation of temporal bones were
described. Apart from the cervical lymph nodes, no other
localisation of the disease was found. During hospitalisation the patient became infected with chickenpox.
Histopathology showed lymph nodes with an abnormal
architecture, thickened capsule, and paracortical hyperplasia accompanied by vascular proliferation. The paracortex
was infiltrated with pleomorphic lymphocytes, plasma
cells, and neutrophils. Some of the germinal centres were
hyperactive, others had features of atrophy. Sinuses in
the lymph nodes were massively dilated, filled with histiocyte-like cells with abundant, foamy cytoplasm. These
cells had an intermediate to large-sized round nuclei, delicate nuclear membranes, and a vesicular chromatin pattern
with one to a few moderately prominent nucleoli. Emperipolesis was observed. Plasma cells were abundant, both
adjacent to the proliferating histiocytes within the sinuses
as well as within the adjacent expanded medullary cords.
Immunohistochemical stains showed that the proliferating
cells were S-100+, CD68+, CD1a–, and parvovirus B-19
antigen positive. Rosai-Dorfman disease was diagnosed.
Due to his excellent general condition and stable lymph
node image under ultrasound examination, we decided to
keep the patient under observation.

Literature review
Epidemiology and aetiology
RDD is a rare disorder, and since 1969 fewer than
1000 cases have been reported in medical literature [3]. It
can affect individuals of any age, but the peak incidence
is in the second or third decade. RDD is more common in
males and people of African descent [2, 4, 5].
The aetiology of RDD is unknown. Over the years
there have been many theories attempting to explain
RDD’s pathogenesis, but each of them has led to conflicting results. Researchers have indicated infectious agents as
one of the potential causes of RDD, for instance HHV-6
[6, 7], HHV-8, parvovirus B19, EBV [7], CMV, VZV,
Brucella, and Klebsiella; however, there is no conclusive
evidence to confirm this theory. In some cases, the HHV-6
antigen has been identified in the pathological histiocytes,
while EBV and parvovirus B19 have been present in lymphocytes, which may eventually be phagocytosed by histiocytes [4]. In one of the articles suggested by the authors,
it was observed that primarily infected lymphocytes induce
a secondary histiocytic reaction that eventually causes the
characteristic microscopic image of RDD [8].
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Table 1. Recommended diagnostic tests in patients with Rosai-Dorfman disease
Laboratory tests
Full blood count
CRP, ESR
Renal panel
Liver panel
D-dimer, coagulogram
Fibrinogen
Ferritin
Proteinogram
Immunoglobulin levels
RF, ANA
In patients with abnormalities in
peripheral blood smear – bone marrow
aspiration

Virology

Imaging tests

HHV-6, HHV-8
HIV
EBV
CMV
Parvovirus b-19
VZV

USG of suspicious lymph nodes, mediastinum, abdomen
CT of head, neck, chest, abdomen, pelvis with IV contrast
Bone scintigraphy
In patients with neurological symptoms – MRI of the head with
IV contrast
PET-FDG – rarely; may be helpful to check early response in the
treatment [5]

CRP – C-reactive protein; ESR – erythrocyte sedimentation rate; RF – rheumatoid factor; ANA – antinuclear antibodies

Other potential causes may be broadly-defined immunological disorders (e.g. immunodeficiency, autoimmune
diseases). In view of the fact that some patients have hypergammaglobulinaemia, scientists have been looking for
a relationship between RDD and IgG4-related diseases, but
detailed analyses have put this theory into question [4, 9, 10].
One of the more recent studies considers the coexistence of Langerhans cell histiocytosis (LCH) and RDD
[11-13]. Although under WHO classification LCH and
RDD are separate, it has been emphasised that both diseases share the same bone marrow precursor cell, which
later undergoes further differentiation [12]. Common features of histiocytes in these two disorders are, i.a., positive
reaction to S-100 staining, and expression of cathepsin D
and E [12]. There are reports of patients treated for LCH,
in whom after chemotherapy RDD is revealed. This may
be caused by immunological abnormalities connected
with one disease, eventually leading to the disclosure of
another one, or, alternatively, exposure to systemic chemotherapy causes disturbed differentiation in cells. In one
of the reported cases, the authors observed histiocytes with
immunohistochemical phenotype typical for LCH (S100+,
CD1a+, presence of Birbeck granules), which underwent
changes during chemotherapy (S100+, CD1a+, no Birbeck
granules), finally presenting a profile typical for RDD
(S100+, CD1a–) [12, 14]. There are also patients diagnosed
with RDD during or after treatment for leukaemia, Hodgkin lymphoma, and non-Hodgkin lymphoma [5, 15, 16].
Scientists are also looking for genetic disorders that could
be responsible for RDD development. The literature refers to,
i.a., SLC29A3 mutations and familial RDD [4, 17, 18].

Symptoms
Due to the fact that RDD may affect every organ and
system, symptoms vary depending on the localisation of
the disease. The most frequent clinical presentation of
RDD is massive, bilateral, painless cervical lymphadenopathy accompanied by fever [2]. In most cases the patients

are in good general condition, although night sweats and
weight loss may also be observed. As a result, RDD can
sometimes mimic lymphoma [4].
Extranodal disease is diagnosed in about 40% of cases
[4]. Some patients may have extranodal RDD without the
presence of lymphadenopathy [3]. The most common extranodal site is the skin (painless, follicular lesions, mainly
on the head and neck) [19], orbit [20], CNS (predominantly dural-based intracranial mass) [17, 21, 22], digestive
system [6], and salivary glands [23]. Hepatosplenomegaly
is uncommon. Manifestation of RDD in the heart is very
rare. It can reveal as a pericardial mass or a mass in the
heart, which could be easily mistaken for a myxoma on
clinical and radiological evaluation [24, 25].

Diagnostics and results of laboratory tests
Patients with RDD often have distinctive abnormalities
present in laboratory tests. Increased ESR is observed in
about 90% of cases. In a complete blood count, the most
common anomalies are leukocytosis with neutrophilia,
a mild normochromic normocytic anaemia, and rarely haemolytic anaemia and eosinophilia [4]. The ferritin level is
usually normal or slightly elevated. Increased IgG and RF
levels, and positive antinuclear antibody (ANA) tests are
frequent [4]. Staging should include additional laboratory
and imaging tests (Table 1) [5].
Medical history and physical examination remain very
important steps in diagnosing RDD, but because of its rarity and heterogeneous symptoms, usually only microscopic
examination gives a correct diagnosis.

Histopathology
Under microscopic examination lymph nodes have
a thickened capsule, abnormal architecture, and massive sinus expansion. The sinuses are filled with the characteristic
proliferating histiocyte-like cells. The hallmark of RDD is
lymphophagocytosis or emperipolesis – the phagocytosis
of a variety of intact cells, including red blood cells, neu-
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trophils, or plasma cells [11]. Immunohistochemical stains
are crucial in confirming a diagnosis. The typical RDD
phenotypes are: S100+, CD68+, CD163+, α-1-antitripsin+,
α-1-antichymotripsin+, and CD1a– [4, 11]. BRAF V600E
mutation and Birbeck granules, both found in LCH, are
negative in RDD [4].

Course of illness and prognosis
The course of the illness is unpredictable. Classic
symptoms, such as cervical lymphadenopathy, fever, and
good general condition, may persist from several weeks
to even a few years (the average time is 3-9 months) [2].
Without treatment, relapsing-remitting RDD will occur in
70% of cases, spontaneous regression in 20%, and in 10%
there will be a progression of the disease [4]. It is recommended that a clinical examination and laboratory tests
be performed every 3-6 months during the first two years
following diagnosis, then every year [4].
In 2011 the Histiocyte Society divided RDD patients
into three major groups: 1) Patients with sudden enlargement of the lymph nodes, in which spontaneous regression
is observed, without any further recurrences – consistent
with the best prognosis; 2) Patients with immunological
abnormalities, in which lymphadenopathy is more generalised – the prognosis being worse; and 3) Patients with
extranodal site involvement and/or multinodal disease,
with repeated relapses and remissions over a period of
years – the prognosis depends on the type and number of
extranodal sites [5].
Cutaneous RDD (CRDD) was established as a separated clinical entity, in which only skin is involved – patients
do not present lymphadenopathy. CRDD usually affects
individuals around the age of 50 years, predominantly
women, especially from the Caucasian population, and is
associated with an excellent prognosis [3, 4, 19].
RDD in most cases is a benign disorder; however, multiorgan involvement or dysfunction and association with
immune dysfunction are poor prognostic indicators and
may lead to death. The most common causes of reported
deaths were identified immunological abnormalities, severe infections, surgical complications, complications after
radiotherapy, and the compression of airways by enlarged
lymph nodes [2, 26]. There are reports of RDD leading to
lymphoma, amyloidosis, and consequently death resulting
from these diseases [26].

Treatment
Because of its rarity, there are no unified therapeutic
algorithms for RDD. Spontaneous remission is often observed; therefore, the “watch and wait” approach is recommended [3, 4]. The majority of patients do not require
treatment, although it should be considered in cases where
the disease affects vital organs/systems or lymph node
masses obstruct the airways/spinal cord [4, 5, 27].

344

The main method of treatment in RDD is surgery. Due
to the small number of patients given systemic treatment
or radiotherapy, the effectiveness of these methods in RDD
remains uncertain. For patients requiring systemic treatment,
the established first-line therapeutic option (both in nodal
and extranodal localisation of RDD) is steroids [3-5, 11, 28].
However, there are no standard guidelines regarding the duration for which they should be used and in what dose [4].
Chemotherapy was administered to patients with disseminated disease, who had not responded to other therapeutic methods. Numerous chemotherapeutic agents were
used [4, 5, 11], i.e. vinca alkaloids, alkylating agents, anthracyclines, cladribine [29], clofarabine [30], methotrexate
[31], mercaptopurine [31], azathioprine [32], and chlorodeoxyadenosine [33]. There are also reports of treatment
with interferon α [34], rituximab [35, 36], imatinib [37],
and retinoids [38].
Radiotherapy was considered a palliative method in
patients with symptomatic RDD [4], but according to the
latest findings it can give better results than chemotherapy
in some cases [5, 11]. Radiotherapy appears to be an alternative in steroid-resistant patients [39, 40].
There are reports describing RDD patients with a high
level of HHV-6/VZV antibody titres, in which there was
significant improvement after the application of acyclovir
[5, 6, 41]. In other cases, complete remission was observed
after using thalidomide [5, 11].
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