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Abstract

Case Report

Introduction

Rosai–Dorfman disease  (RDD) sinus histiocytosis with 
massive lymphadenopathy is a rare, idiopathic nonhereditary, 
benign, non‑Langerhans cell histiocytosis  (LCH), affecting 
children and young adults, that commonly presents as painless 
bilateral massive cervical lymphadenopathy with systemic 
symptoms such as fever, weight loss, and malaise.[1‑3] Black 
people from America, the Caribbean, and West Africa are 
more frequently affected (43.6%).[4] Extranodal manifestations 
have been reported in 28%–43% cases.[5] Head and neck 
involvement represents approximately 22% of extranodal 
disease.[6] Ocular involvement occurs in 11.5% of RDD cases, 
often involving orbital soft tissues and the eyelids.[2] Orbit 
and ocular glove involvement have been reported, usually 
as a retro‑orbital mass and proptosis.[6,7] We report a case of 
extranodal RDD in a 53‑year‑old man who presented with 
right orbital mass.

Case Report

We report a 53‑year‑old man presented with dropping of the 
right eyelid associated with a diminished vision for 4 months. 

He also complained of vertical diplopia especially when 
looking down. The past medical history revealed chronic 
sinusitis. There was no previous history of diabetes or 
hypertension. Ophthalmological examination revealed right 
blepharospasm associated with right hypertropia. There is 
palpable mass at the inferiomedial aspect of the right eye. 
Conjunctiva, cornea, anterior chamber, pupil, iris, and lens 
were normal. Magnetic resonance imaging revealed orbital 
mass in the form of abnormal signal intensity in the right 
orbit inferior aspect occupying the orbital floor, measured 
2.7  cm  ×  2.5  cm  ×  1.2  cm and showed enhancement on 
postcontrast study. It was slightly of low‑signal intensity on T2, 
intermediate on T1 and showed enhancement on postcontrast 
study. Laboratory investigation revealed normal complete 
blood count.

The patient underwent complete excision of the tumor. The 
tumor measured 4.5 cm × 3 cm × 0.6 cm. Serial sectioning 
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of the specimen revealed a homogeneous, white tan cut 
surface. No areas of hemorrhage or necrosis were seen. 
Microscopic examination revealed aggregates of histiocytes 
with abundant cytoplasm admixed with numerous plasma 
cells and some lymphocytes [Figure 1a and b]. Some of the 
histiocytes appeared to engulf small lymphocytes and plasma 
cells (emperipolesis). There were fibroblastic proliferation 
and fibrous tissue formation. The proliferation surrounded 
and involved nerve bundles, skeletal muscle, and adipose 
tissue. Immunohistochemistry study revealed that the 
histiocytes were positive for CD68 and S100 [Figure 1c] and 
negative for CD1a and langerin. The plasma cells expressed 
CD79a, CD138 [Figure 1d] and appeared polyclonal with 
Kappa and Lambda light chain stains. The immunoglobulin 
G  (IgG) 4/IgG ratio was  <5%  [Figure  1e and f], which 
against the diagnosis of IgG4‑related disease. The lymphoid 
component was a mixed population of B‑cells  (CD20 
positive) and T‑cells  (CD3 positive). The fibroblastic 
proliferation was positive for vimentin and focally 
for  Muscle Specific Actin (MSA). They were negative for 
desmin, Smooth Muscle Actin (SMA), ALK‑1, S100, and 
pankeratin. Special stains for acid‑fast bacilli  (Z‑N) and 
fungi (periodic acid–Schiff and Gomori methenamine silver) 
were negative. These histological and immunohistochemical 
features are consistent with extranodal RDD. There was no 
complication after the complete excision. Clinical follow‑up 
until 2  years after surgery did not show any evidence of 
recurrence.

Discussion

Pathogenesis
The exact etiology of RDD is not known; however, according 
to some authors, the pathogenesis may include recruitment of 
bone marrow monocytes from peripheral blood into lymph 
node or extranodal sites and their transformation into the 
characteristic histiocytes of RDD.[5] Some studies suggest that 
human herpesvirus type 6 and Epstein–Barr virus may play 
a role.[8,9] However, until now, nothing has been confirmed to 
be a direct cause of RDD development.

Pathological findings
The presence of emperipolesis is a hallmark of this disease. 
Emperipolesis means histiocytes with engulfed lymphocytes 
(most common), plasma cells, and erythrocytes. Usually, 
there is associated fibrosis with lymphocyte and plasma 
cell infiltration. In RDD, the histiocytes characteristically 
are positive for S100 and CD68 and negative for CD1a.[10] 
Alpha 1 antichymotrypsin is another histiocytic marker that 
is also can be positive in RDD.[5] Ultrastructurally, there are 
no Birbeck’s granules which classically seen in LCH.[1,4,11,12] 
Another rare non‑Langerhans histiocytic disorder that is 
included in the differential diagnosis is Erdheim–Chester 
disease (ECD), which is typically present as multifocal bony 
osteosclerotic lesions and characterized pathologically by the 
presence of foamy histiocytes with multinucleate giant cells. 
The histiocytes of ECD are usually positive for CD163, CD68, 
and Factor XIIIa and negative for CD1a and S100, which 
can differentiate it from RDD. In some cases, the presence 
of severe fibrosis and few histiocytes in lesions, make the 
diagnosis of extranodal RDD is more difficult than that of 
nodal RDD.[13,14] The differential diagnosis also sometimes 
includes lymphoma, malignant histiocytosis, and monocytic 
leukemia.[6,7] The differential diagnoses may also include 
granulomatous inflammatory diseases, inflammatory idiopathic 
pseudotumors.[15] In the presence of numerous plasma cells, as 
in our case, the pathological differential diagnosis may also 
include IgG4‑related disease. However, this possibility has 
been excluded by immunohistochemistry, which demonstrated 
very low IgG4/IgG ratio.

Laboratory findings
Almost 13% of RDD patients have an associated immune 
disorder, such as autoantibodies against red cells and joint 
disease.[4,16] Laboratory abnormalities are nonspecific and 
may include anemia, hypergammaglobulinemia, and increased 
erythrocyte sedimentation rate and white blood cell count.[3,5]

Orbital involvement in Rosai–Dorfman disease
Ocular involvement is very rare and is seen in 10% of 
cases.[4,17] These include eyelid and orbital mass and uveal 
involvement.[17,18] Most patients with ocular involvement 
present with proptosis, limited eye movement, eyelid edema, 
epiphora, and decreased visual acuity. Orbital involvement is 
usually unilateral and rarely can be bilateral.[3] Infiltrations 
of the conjunctiva/subconjunctiva, lacrimal tract, cornea, 

Figure  1:  (a) Section from the tumor shows aggregates of 
lymphohistiocytic proliferation with numerous plasma cells separated 
by areas of fibrosis  (H  and  E; ×100).  (b) Section from the tumor 
shows aggregates of foamy and vacuolated histiocytes. Some of the 
histiocytes engulf lymphocytes (emperipolesis) (H and E; ×200). (c) 
Section from the tumor shows positive nuclear and cytoplasmic S100 
immunostaining in the histiocytes (×200). (d) Section from the tumor 
shows positive CD138 immunostaining in the plasma cells surrounding 
blood vessels  (×200). (e) Section from the tumor shows positive 
immunoglobulin G immunostaining in the plasma cells  (×200).  (f) 
Section from the tumor shows positive immunoglobulin G 4 
immunostaining in the plasma cells, and the ratio of immunoglobulin G 
4/immunoglobulin G is <5% (×200)

dc

b

f

a

e



Al‑Maghrabi, et al.: Orbital Rosai–Dorfman disease

Journal of Microscopy and Ultrastructure  ¦  Volume 7  ¦  Issue 1  ¦  January-March 201952

epibulbar and uveal tract, ciliary body as well as of the optic 
nerve, have been reported.[2,19,20] In this location, RDD could 
mimic lymphoma and lacrimal gland tumors.

In the uveal tissue involvement, RDD can be misdiagnosed 
as malignant melanoma. Therefore, a diagnostic incisional 
biopsy is recommended in such before considering 
enucleation.[19] Radiological features of orbital involvement 
have been reported in a few cases and characterized 
by infiltrative soft‑tissue mass with variable contrast 
enhancement.[3] When RDD present as a diffuse infiltrating 
orbital mass, the radiological differential diagnosis includes 
orbital pseudotumor, lymphoma, sarcoidosis, lymphangioma, 
or hemangioma.[3] The most frequent radiological appearance 
of intracranial RDD is a dural‑based enhancing mass, 
mimicking a meningioma.[3]

Treatment
The clinical course of extranodal RDD is typically benign. 
Many patients experience spontaneously regressing courses; 
however, some will have disease present in a more extensive 
form requiring treatment.[3] There is no standard protocol 
for the treatment of RDD; however, excisional biopsy is 
frequently done for diagnosis and treatment. There are 
different treatment modalities for RDD that include surgical 
excision, radiotherapy, and chemotherapy along with 
systemic steroids and antimetabolite.[5] In the presence of 
vital organ compression and/or extranodal localization with 
important clinical signs, surgical treatment might be the best 
option.[21,22]

Some patients may succumb to immunologic disorder and 
infection. The reported mortality rate is 7%, with many RDD 
patients who have a fatal disease having associated immune 
dysfunction.[3,23] Complete remission frequently occurs over 
several months or years;[4] however, recurrence after excisional 
biopsy may occur.[12]

Conclusion

RDD can present as rarely as an orbital mass. RDD has to be 
considered in the differentials diagnosis of patients presenting 
with orbital tumor. Incisional or excisional biopsy is the gold 
standard tool to confirm the diagnosis.
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