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Results: These cases analyzed in the present study including six men and
one woman, ranging in age from 4 to 60 years, mean age was 35.42 years.
These patients presented with headaches, seizures, numbness, or fever.
The lesions were multifocal or solitary in the intracranial area. Histologically,
the lesions consisted of variable numbers of pale-staining histocytes with
emperipolesis. By immunohistochemical analysis, the characteristic histiocytes
were positive for S-100 protein and CD68 and negative for CDla. Treatment
consisted of surgical excision, radiotherapy and steroids administration. Follow-
up available for 7 cases with intervals ranging from 3 months to 6 years (mean:
15 mo), disclosed one patient recurrence of operative two years after diagnosis
and six patients with no evidence of disease progression.

Conclusion: Intracranial RDD is rare, the diagnosis of CNS RDD is
challenging. Pathologists should include RDD in the differential diagnosis of
dural-based lesions that clinically and radiologically resemble meningiomas and
other histiocytosis and granulomatous disease. Therapy remains controversial,
but surgical removal of CNS lesions is an effective treatment, and follow-up is
necessary to avoid relapses.

Keywords: Rosai-Dorfman disease; Central nervous system; Extranodal
sinus histiocytosis with massive lymphadenopathy

Introduction regions.

Rosai-Dorfman disease (RDD), originally called “sinus Materials and Methods
histiocytosis with massive lymphadenopathy” (SHML), was first
described by Rosai and Dorfman in 1969 as a rare benign histiocytic
proliferative disorder [1]. RDD generally presents with massive,
painless cervical lymphadenopathy, fever, weight loss, and polyclonal
hypergamma globulinemia [2]. Histologically, the disease is
characterized by lymph node sinus dilatation and large histiocytes
demonstrating emperipolesis [3].

7 cases of intracranial RDD diagnosed between 2004 and 2012
were identified in a search of the General PLA Hospital (Beijing,
China) surgical pathology files. One patient of 27 years old male
occurring in the sellar region has been previously described by the
referring pathologist in a case report [4]. Information about clinical
manifestations, neuroimaging examinations and follow-up was
obtained by reviewing the medical records or by correspondence with

Extranodal sites are involved in 30% to 40% of cases, usually  physicians.
affecting the skin, upper respiratory tract, orbit, and testes. Central
nervous system (CNS) involvement is unusual. Isolated CNS RDD
without other body involvement is even more exceptional, with
fewer than 70 reported cases and the vast majority as single case
reports. Because of its rarity and morphologic similarities to other
benign or malignant disease, intracranial RDD without concurrent
lymphadenopathy can be a diagnostic challenge. In this report, we
analyzed the clinicopathologic features of 7 cases of extranodal,
intracranial RDD. 4 cases of lesions were extraparenchymal and
associated with dural involvement, 2 of isolated intraparenchymal
lesion, other one both involved dural-based and intraparenchymal

Formalin-fixed, paraffin-embedded sections were stained with
hematoxylin and eosin for routine histological evaluation. Additional
4-micrometer-thick sections were mounted on electrostatic slides and
used for immunohistochemical studies. The slides were stained using
the EnVision method (Dako, Glostrup, Denmark), an automated
immunostainer (Autostainer, Dako), and commercially available
monoclonal and polyclonal antibodies. The primary antibodies
against the following antigens were used: glial fibrillary acid protein
(GFAP; Dako, Glostrup, Denmark; polyclonal, 1 :200 dilution), S-100
protein (Dako, 1: 2000 dilution), CD1a (Dako, 1 : 50 dilution), MIB-1
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(Dako, 1 :200 dilution), CD3 (Dako, 1 : 400 dilution), CD20 (Dako,
1 :400 dilution); and CD68 (Dako, 1 :100 dilution). Special stains
for bacteria and fungi including Ziehl-Neelsen strain, periodic acid-
Schiff, and Grocott methenamine silver were also preformed in the
study.

Results

Clinical features

The clinical data were summarized in Table 1. There were seven
men and one woman, ranging in age from 4 to 60 years (mean 35.4
years). The clinical symptoms included headaches (5/7), seizures
(3/7), dizziness (1/7), vomiting (1/7) and fever (1/7). None of the
patients demonstrated lymph node involvement at presentation.

Lesions in 4/7 cases were multifocal and located in the
supratentorial and infertentorial regions, 3/7cases were isolate
separated located in the sellar region, occipital lobe and left temporal
lobe of each one. Four cases of lesions were extraparenchymal and
associated with dural involvement (Case 1, 3, 5, 7), two of isolated
intraparenchymal lesion without dural attachment (Case 2, 4), other
one both involved the dura and intraparenchymal regions (Case 6).
Clinical features of patients with intracranial RDD are presented in
Table 1. On T1-weighted MRI, RDD demonstrated hyperintense
or isointense lesions with clear borders with solitary or multiple
masses. The lesions had obvious enhancement after gadolinium
contrast administration. T2-weighted images showed isointense
masses (Figure la,b. Figure 2a-c. Figure 3a,b). Before surgery, clinical
and radiation diagnoses of patients were meningioma, lymphoma,
glioma, metastatic carcinoma, and brain abscess.

All patients underwent surgery with total excision of the mass.
Only one of the patients received radiation postoperatively.

Pathological findings

On gross inspection the mass was firm, lobulated, yellow-tan.
Microscopic examination revealed a relatively well circumscribed
lesion involving the neural parenchyma or dural based. The lesion
composed of sheets of large pale histiocytes with vacuolated
eosinophilic cytoplasm admixed with scattered lymphocytes, plasma
cells and include multinucleate cells (Figure 1¢,d Figure 2d, Figure 3c),
the lymphoplasmacytic cells were well differentiated without nuclear
atypia. Emperipolesis, consisting of well-preserved lymphocytes
located within the cytoplasm of histiocytes (Figure 2e, Figure 3c,

d), lymphocyte and histiocyte infiltration on along subarachnoid
space were noted in the some cases. It was a special feature to
showed fibrosis with a polymorphous mixed inflammatory infiltrate
composed of histiocytes, mature lymphocytes, plasma cells in the
lesion of intracranial RDD compare with lymphoid node. Mitotic
figures were infrequent. The adjacent neural parenchyma showed
perivascular lymphoplasmacytic cuffing, macrophage infiltration,
and reactive gliosis.

Special stains for bacteria and fungi including Ziehl-Neelsen
strain, periodic acid-Schiff, and Grocott methenamine silver were
negative. Immunohistochemistry results revealed strong positivity
for CD68 and S-100 in the histiocytes, (Figure le,(f. Figure 2f,g.
Figure 3e,f) and lacked immunoreactivity for CDla in all cases,
CD3 and CD20 only focal positive, Occasional cells stained for glial
fibrillary acidic protein (GFAP), which were interpreted as entrapped
astrocytes within the mass.

Treatment and follow-up

Treatment of all cases consisted of surgical excision. Follow-
up, available for 7 cases with intervals ranging from 3 months to 6
years (mean: 15 mo), disclosed one patient recurrence after two
years of surgery, other rest of six patients with no evidence of disease
progression and without further therapy. The patient of the Case 1
complained of polydipsia and polyuria, associated with weakness
and decreased libido after one year postoperatively. MRI did not
reveal obvious changes. Laboratory investigation showed evidence
of hypogonadia, hypothyroidism, decreased GH, and increased
ESR, compatible with hypopituitarism. The patient was treated
with prednisone (5 mg/mane, 2.5 mg/nocte) and thyroid hormone
suppletion tablet (10 mg once daily) at that time. Three years after
surgery, MRI revealed lesions in the sellar region, hypothalamus,
superior sagittal sinus, straight sinus, torcular, bilateral introconal
orbital, and tentorium of cerebellum, and the patient was readmitted
to receive radiotherapy (50 Gy in 25 fractions for 30 days). In addition,
the patient was intermittently treated with corticosteroids.

Discussion

Little is known regarding the pathogenesis of RDD. Most studies
have suggested that it represents either an autoimmune disease
or a reaction to an infectious agent that has yet to be discovered.
Molecular studies in two women with RDD have revealed polyclonal
X-inactivation patterns, thus implying that this disorder is reactive

Table 1: Clinical features of patients with intracranial Rosai-Dorfman disease (Compatibility Mode).

Case Gender Age Location Clinical presentation | Preoperative diagnosis Treatment Follow-up
Sellar region
1 Male 27 Lateral yenmcle Headach(_es Meningioma Re_:sectlon Recurrence
Tentorium of Loss of vision radiotherapy
cerebellum
Corpus callosum . .
2 Male 60 ) P Headaches, Vomiting Lymphoma Resection No recurrence
Right cerebellum
Headaches - .
3 Male 39 Left temporal lobe . Meningioma Resection No recurrence
Seizures
4 Male 54 Left frontal and parietal Sel;ures Metastatic carcinoma Resection No seizures
lobes dizziness
5 Female 25 Sellar region Headaches, Fever Brain abscess Resection No recurrence
6 Male 4 Cerebral hemisphere Partial seizures Parasite Resection No recurrence
cerebellum
7 Male 39 Left occipital lobe Headaches Glioma Resection No recurrence

No recurrence noted in any patient at time of follow-up indicated in the table.
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Figure 1: MRI characteristics and light microscopic findings of Case 2.
Contrast-enhanced T1-weighted MRI demonstrating multifocal lesions in
the bilateralis corpus callosum beak and knee, and right cerebellum (A,B).
Sheets of large pale histiocytes with vacuolated eosinophilic cytoplasm
admixed with scattered lymphocytes and plasma cells are shown (C,D H&E
x 200). The histiocytes are immunoreactive for both CD68 and S-100 protein
(E CD68, F S-100 x 200).

rather than neoplastic. Some studies have suggested that human
herpes virus (HHV-6) and Epstein-Barr virus may play a role in the
pathogenesis [5,6].

The central nervous system (CNS) involvement is very rare (less
than 5%), and with three fourths in brain and one fourth in spinal
cord [7]. CNS lesions tend to present with mass effect, cranial nerve
palsies, pituitary dysfunction and seizures [8]. CNS RDD can occur
at any age, but most commonly involve patients between 20 and 40
years old with a slight male predominance. Pediatric CNS cases of
RDD are extremely rare; the only previously reported 11 cases in
pediatric patients [4,9,10]. In our group, a 4-year-old boy complained
of partial seizures. Magnetic resonance imaging demonstrated the
multiple enhancing lesions in the bilateral cerebrum and cerebellum.
At first by considered parasite infection, the final diagnosis of RDD
was made by brain biopsy.

Radiologically, the intracranial lesions of RDD tend to be dural
based with a predilection for the skull base or orbits the majority of
lesions mimic meningioma, because both RDD and meningioma
are well-defined, dura-based lesions that do not display local
aggression on neuroimaging and exhibit enhancement after contrast
administration [6]. Intracranial RDD has been described with lower
signal intensity on T2-weighted MR sequences than expected for

Figure 2: MRI characteristics and light microscopic findings of Case 3.
MRI revealing a well-circumscribed lesion in left temporal lobe, which
is hypointense to isointense on T1-weighted image (A), isointense to
hypointense on T2-weighted image (B), and strongly homogeneous enhanced
after contrast administration (C). Scattered large histiocytes intermixed with
numerous lymphocytes and plasma cells (D H&E x 200). Multinucleate cells
and emperipolesis are evident (E H&E x 400). Strong positivity of histiocytes
for CD68 and S-100 protein (F CD68 x 200, G S-100 x 100).

meningiomas, with variable enhancement [11,12]. Most cases were
with a dural-based lesion and extensive systemic involvement showed
intraparenchymal invasion, isolate intraparenchymal localization
without dural attachment is extremely rare, only 6 cases had reported
in the literature [13,14]. Our group of seven cases, four cases were
dural-based lesion, two cases were isolate intraparenchyma lesion,
other one was involved both dural attachment and intraparenchymal
regions. The percentage of lesion with dural attachment and isolate
intraparenchyma involvement separate was 71.43% and 28.57%.
All of our cases were misdiagnosed as meningioma or others before
surgery.

Microscopically, ~ dural-based RDD  was  similar to
intraparenchymal lesion; there are an abundance of histiocytes with
abundant pale or foamy cytoplasm and a reactive lymphoplasmacytic
cells and eosinophils background. The histopathologic hallmark
of RDD is the presence of multiple intact lymphocytes within
histiocytic vacuoles, a phenomenon known as lymphophagocytosis
or emperipolesis [10,15]. The histiocytes stain positive for S100
and CD68, as well as pan-macrophage antigens. Fibrosis, which
was present in the current cases, is normally more pronounced
in extranodal sites than in lymph nodes [16], sometimes easy to
misdiagnosed with other illnesses.

Because the hallmark feature “emperipolesis” do not present in
all cases of RDD, a chronic inflammatory infiltrate may be confused
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Figure 3: MRI characteristics and light microscopic findings of Case 6.
Contrast-enhanced T1-weighted MRI displaying multifocal lesions in the
cerebral and cerebellum hemisphere (A,B). Emperipolesis by the histiocytes
is clearly seen (C,D H&E x 400). Strong positivity for CD68 and S-100 protein
within histiocytes (E CD68 x 200, F S-100 x 400).

with other entities, such as lymphoplasmacytic meningioma, plasma
cell granuloma, langerhans cell histiocytosis, glioma, or a variety of
metastatic tumors. Immunohistochemistry helps in confirmation of
diagnosis. Immunoreactivity for EMA can make readily differentiates
lymphoplasmacytic meningioma from RDD, for EMA is negative in
RDD. Plasma cell granuloma is a benign condition that presents as
a discrete, dura-based inflammatory mass with associated fibrosis.
However, histiocytes are negative for S-100 protein in the plasma
cell granuloma, which can differentiate from RDD. Both RDD and
Langerhans cell histiocytosis are immunoreactive with S100,but CD1a
which constitutes a reliable marker for Langerhans cell histiocytosis,
is negative in RDD [17]. Immunohistochemical of GFAP and CK can
made readily differentiates between glioma, metastatic carcinoma
and RDD. In our study, immunohistochemical results showed CD68-
and S100 protein- positive histiocytes with no expression of CDla,
such immunohistochemical criteria aid in the differential diagnosis
of RDD.

Rosai-Dorfman disease is considered a benign condition and in
most cases surgical resection is the treatment of choice. No specific
treatment protocols are available for RDD, and CNS lesions have been
noted for their relative persistence. Surgical resection is diagnostic
and can relieve symptoms from mass effect. Successful treatment
with adjuvant therapy including radiation, chemotherapy or steroids

has been reported in cases with CNS disease. However recurrence
following removal has been reported. Just like our case 3, he had four
times of admitted for radiation treatment to his recurrence lesions.

Petzold et al. found intracranial tumor regrowth or recurrence
of symptoms in 14% (4 out of 29) of patients with a mean follow-
up of 10.1 years. Of those patients described as “stable”, only 52%
had undergone brain imaging at follow-up. They concluded that a
5-year follow-up with brain imaging was essential and advocated
local low-dose radiation to treat patients with subtotal resection or
recurrence [18,19]. Spontaneous remission is seen in many cases, with
occasional stable persistence of disease. A few cases have described a
rapidly progressive course leading to death, usually associated with
other immunological perturbations. Mortality associated with RDD
is reported at 7% [20] Except case 1, all other patients received no
further treatment after surgical resection of the mass. Radiation
treatment of one recurrence case had been performed and had not
got worse after radiation therapy.

In summary, intracranial RDD is rare, the diagnosis of CNS RDD
is challenging. The location of intracranial tumors is directly relevant
to the preoperative diagnoses. Pathologists should include RDD in the
differential diagnosis of dural-based and neural parenchyma lesions
that clinically and radiologically resemble meningiomas and other
histiocytosis and granulomatous disease and glioma, lymphoma and
metastatic carcinoma. Therapy remains controversial, but surgical
removal of CNS lesions is an effective treatment, other treatment have
including steroid therapy and radiation, and follow-up is necessary to
avoid relapses.
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