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Case Report
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Abstract: Intracranial Rosai-Dorfman disease is quite rare. Here, we report a 67-year-old man with a 90 day history
of pain and numbness in his right limbs. The patient was suspected of suffering from melanoma. Then he received
craniotomy and was finally diagnosed with intracranial Rosai-Dorfman disease. MEDLINE was used to search the
related literature; and the diagnosis, mechanism, treatment and prognosis of this rare tumor are discussed.
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Introduction

Rosai-Dorfman disease (RDD), also called sinus
histiocytosis with massive lymphadenopathy, is
a benign, non-neoplastic, self-limiting histiocyt-
ic disease characterized by generalized lymph-
adenopathy, weakness, anemia, and rarely
extranodal involvement [1, 2]. The disease rare-
ly affects the central nervous system (CNS),
and the onset age is relatively large [3]. Isolated
intracranial involvement is extremely rare. Here
we report one case of intracranial Rosai-
Dorfman in an old man mimicking melanoma.
We also review the literature related to intracra-
nial RDD found on the PubMed database.

Case report

A 67-year-old man presented with a history of
right limb pain and numbness of 90 days’ dura-
tion. No other symptoms such as headache,
dizziness, and right limb weakness were pres-
ent. There was no obvious abnormality in ner-
vous system examination. Routine biochemical
and hematologic measures were also normal.
There were no systemic symptoms, such as
fever or leukocytosis. After admission to our
ward, the patient received a series of examina-

tions. The MRl revealed a 15*17*15 mm mass
in the left parietal region. The tumor was isoin-
tense on T1-weighed images (Figure 1A) and
hypointense on T2-weighed images (Figure 1B),
and showed inhomogeneous enhancement
with obvious brain edema (Figure 1C-F). Other
examinations such as pulmonary computed
tomography, abdominal B-ultrasound, 2-[F-18]-
fluoro-2-deoxy-D-glucose positron emission to-
mography and tumor biomarkers are normal.
On the basis of the MRI findings, the patient
was suspected of suffering from melanoma,
and a craniotomy was performed.

During the operation, a solid mass of yellowish-
brown appearance was found in the parietal
lobe, with rich blood supply. The tumor bound-
ary was not clear, and it adhered to dura mater
closely. All the tumor tissues were resected
under the microscope. The further course was
uneventful and the postoperative MRl examina-
tion showed the preceding mass being totally
removed. Histologic examination revealed fib-
rous tissue with an infiltrate of inflammatory
cells composed of lymphocytes, neutrophils,
plasma cells and histiocytes. Scattered histio-
cytes containing intracytoplasmic lymphocytes
were present (emperipolesis) (Figure 2A). Imm-
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Figure 1. (A, B) Axial T1-weighted MRI reveals a 15*17*15 mm isointense
mass on T1-weighed images and hypointense on T2-weighed images in
the left parietal region. (C, D) Axial, (E) Sagittal and (F) Coronal enhanced
T1-weighted MRI shows an inhomogeneous enhancing mass with obvious

brain edema.

Figure 2. (A) Histologic examination showed fibrous tissue with an infiltrate
of inflammatory cells composed of lymphocytes, neutrophils, plasma cells,
and histiocytes. Emperipolesis with histiocytic engulfment of intracytoplas-
mic lymphocytes was conspicuous (Hematoxylin and eosin, 200x). Immu-
nohistochemically, the tumor cells were nonimmunoreactive for CD1A (B)
and positive for CD68 (C), and S-100 protein (D).

unohistochemically, the tumor cells were posi-
tive for S-100, CD68, and EMA and not immu-
noreactive for CD1A, P53, and ALK-1 (Figure
2B-D). The tumor tissues also showed focal
positively for SSTR2, and the Ki-67 index was
10% (+). These results were confirmed by
department of pathology of University of Cali-
fornia, Los Angeles. Thus, the diagnosis of
intracranial Rosai-Dorfman disease was estab-
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lished. The patient’s symptoms
improved after the operation.
Although there was slight fine
motor disturbance in the left
upper limb, there were no other
neurologic symptoms or signs
after the operation. During the
24-month follow-up, the pa-
tient was still in good condition
and had no clinical or neuroim-
aging evidence of recurrence.

Discussion

Rosai-Dorfman disease (RDD)
is an idiopathic histiocytic pro-
liferative disorder first descr-
ibed in 1965 [4]. Then in 1969,
two pathologists Juan Rosai
and Ronald Dorfman described
the same entity characterized
by a proliferation of histiocy-
tes exhibiting emperipolesis of
both lymphocytes and plasma
cells [5]. It usually presents
with bilateral cervical lymph-
adenopathy, leukocytosis, fe-
ver, weakness, anemia, increa-
sed erythrocyte sedimentation
rate, and hypergammaglobu-
linemia.

The etiology of RDD remains
poorly understood [2, 6] thou-
gh there are several theories
which may explain the patho-
genesis at least to some ex-
tent. Jiang et al. [7] postulated
etiology including infectious
causes, immunodeficiency, au-
toimmune disease, and a neo-
plastic process. Immunologic
studies show that immune sys-
tem dysfunction may be the
causative factor. Epstein-Barr
virus and human herpesvirus
type 6 have also been detected using in situ
hybridization in some RDD specimens, suggest-
ing that these viruses could be involved in the
pathogenesis of RDD [7, 8]. Other researchers
proposed an underlying dysimmune state as
the main mechanism for the pathogenesis of
RDD [2, 9]. Some germline mutations such as
SLC29A3, KRAS, and MAP2K1 have been
reported in patients with familial RDD [10, 11].
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RDD has also been reported in patients with
immunoglobulin G4 related disease. It is appar-
ent that these disorders may have a common
pathogenesis [12, 13]. All these results contrib-
ute to the understanding of the RDD pathogen-
esis. However, the occurrence of RDD may be
caused by multiple factors, rather than a single
factor. Its specific pathogenesis needs further
study [7].

On CT, intracranial RDD is homogeneous hyper-
dense or isodense [14]. MRI is currently the
optimal diagnostic modality for evaluating le-
sions of intracranial RDD [1]. It usually reveals
multiple well-defined, dural-based or intraven-
tricular, extra-axial masses with possible perile-
sional cerebral edema that are hypointense or
isointense on T1-weighted images and isoin-
tense or slightly hyperintense on T2-weighted
images [7]. On contrast-enhanced T1-weighted
images with gadolinium, the lesion shows
homogeneously or inhomogeneously intense
enhancement, and the dural tail sign can com-
monly be found [15]. These above radiologic
findings are difficult to preoperatively distin-
guish RDD from meningioma. However, the
absence of hyperostosis, bony erosion, or calci-
fication should suggest RDD as the differential
diagnosis of meningioma [15]. In addition,
newer MRI sequences, such as diffusion tensor
imaging, susceptibility-weighted imaging, and
perfusion-weighted imaging, are suggested to
diagnose RDD [16]. Also, Deshayes et al. de-
scribed the use of fluorodeoxyglucose positron
emission tomography/computed tomography
to diagnose relapsed intracranial RDD of the
hypothalamus in a patient [17].

Final diagnosis of RDD can only be confirmed
by pathologic examinations, including histolog-
ic and immunohistochemical examinations [6].
Typically, the histiocytes contain abundant cyto-
plasm within intact lymphocytes which is called
emperipolesis and histiocytes stain positive for
S-100 and CD68, but negative for CD1a [1].
Emperipolesis is characteristic of RDD, but is
present in only 70% of cases [5].

Treatment choices for intracranial RDD have
been used with varying success, including sur-
gery, radiation therapy, steroids, and chemo-
therapy [8]. Although treatment approaches for
RDD remain controversial, surgical resection is
essential for diagnosis. It is the most effective
method of treatment and may be curative for
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RDD in the CNS [1, 6]. Surgery can relieve com-
pression of vital structures, relieve symptoms,
and preserve function. Recurrence after surgi-
cal therapy is rare and limited to uncompleted
debulking, multiorgan involvement, and large
masses [8]. However, complete resection can-
not always be accomplished, because the
lesions can have multiple foci, adhere to sur-
rounding critical structures, or invade critical
neurovascular structures [2, 7, 18]. In these
cases, biopsy may be the first option to get the
correct diagnosis, and then the further course
may be followed.

Radiotherapy is generally considered to be an
effective adjuvant treatment for residual, non-
resectable or recurrent RDD [19, 20]. Some re-
searchers consider the lesion to be extremely
radiosensitive [19, 21] while others report little
or no response [22]. It is unclear why radiother-
apy has varying effects on patients with RDD.
Thereafter, long term follow-up and further clini-
cal studies are strongly recommended [18].

Corticosteroids have produced a partial or
complete resolution of post-operative residual,
or even nonsurgically treated lesions in cases
of CNS RDD [20]. Camp et al. reported success-
ful treatment of a case in which masses re-
solved with steroid treatment [23]. Additionally,
McPherson et al. reported a case in which
residual masses resolved with steroids [21].
However, only a small percentage of RDD cases
have proven to be responsive to steroids [8,
21]. Menon et al. found that an 1gG4 positive
subset of RDD represents a more steroid-
responsive group just like IgG4-related disease,
so they suggest that steroid drugs could be
useful when surgery or radiosurgery has failed,
especially for the IgG4 positive subset [25].
Chemotherapy has also been used as adjuvant
therapy for patients with residual mass, nonre-
sectable or recurrent RDD. The standard che-
motherapy plan consists of 8 cycles of cyclo-
phosphamide (1 g), vincristine (2 mg), do-
xorubicin (50 mg), and prednisone (50 mg) for
5 days every 3 weeks [19]. Bhat et al. reported
two complicated cases treated by chemothera-
py, and they recommend additional chemother-
apy if there are signs of tumor persistence or
recurrence [26].

Also, there are some potential treatment meth-
ods such as using 2-chlorodeoxyadenosine
(2CDA), monoclonal antibody targeting with
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indium labelled antiCD1a, or combination of
corticosteroid (prednisolone) and vinca alka-
loids (vincristine and vinblastine) with an alkyl-
ating agent (cyclophosphamide) [8]. However,
the clinical effects of these drugs need to be
further studied.

In conclusion, intracranial RDD is a rare benign
disease, but we should pay attention to the dif-
ferential diagnosis between intracranial RDD
and meningioma, melanoma or lymphoma. The
definitive diagnosis is made by immunohisto-
chemistry, and surgical resection of all masses
remains the most effective treatment to date.
Adjuvant treatment such as chemotherapy,
radiotherapy, and steroids are acceptable op-
tions in cases of incomplete resection, recur-
rence, or multiple masses. Future efforts
should be directed at investigating the patho-
genesis and postoperative management of
RDD.
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