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Abstract
Sinus histiocytosis with massive lymphadenopathy, or Rosai-Dorfman disease, is a rare, benign type of non-Langerhans 
cell histiocytosis. The radiological findings are often nonspecific, potentially mimicking malignancies. The diagnosis is 
ultimately made based on pathology, in which the lymph nodes are characterized by a dilated subcapsular sinus filled with 
histiocytes that can exhibit emperipolesis. Immunohistochemically, the histiocytes are variably CD68 positive and reliably 
negative for CD1a. The features of head and neck sinus histiocytosis with massive lymphadenopathy are exemplified in this 
radiology-pathology correlation sine qua non article.
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History

The patient is an 8-year-old male with a history of asthma 
who presented with progressive non-painful right neck 
swelling for several weeks. Initially, the patient experienced 
a non-productive cough but no fevers, night sweats, weight 
loss, or fatigue. On physical examination, there was slightly 
limited range of motion of the neck due to bulky right cervi-
cal lymphadenopathy, but no overlying skin discoloration or 
tenderness. The lymph nodes were initially hard, but became 
larger and more rubbery at 3 months follow up. The white 
blood cell count was normal, but the ESR was elevated at 
54 mm/hr. The infectious work-up was negative, including 
Bartonella titers.

Radiographic Features

Ultrasound of the neck demonstrated extensive bilateral 
lymphadenopathy, right more than left, in which the largest 
lymph node measured up to 3 cm (Fig. 1). The fatty hilum 

was preserved in most of the lymph nodes, which were not 
very hypervascular. CT of the neck with contrast was also 
performed at initial presentation and at 3 months, which 
showed generalized increase in size of the bilateral multi-
level cervical lymphadenopathy with associated surrounding 
fat stranding (Fig. 2). Except for a single right neck lymph 
node with central hypoattenuation, the lymphadenopathy 
appeared to be solid. The differential diagnosis based on 
the imaging findings included infectious, inflammatory, 
and neoplastic conditions. 18FDG-PET/CT performed at 
3 months follow up showed corresponding hypermetabo-
lism associated with the bilateral cervical lymphadenopathy, 
with a maximum of SUV of 8.9 (Fig. 3), but no evidence of 
disease beyond the neck.

Diagnosis

Biopsy of the lymphadenopathy was performed within 
3 days of presentation at our institution and histological 
examination demonstrated effacement of the normal lym-
phoid architecture and a ‘mottled’ appearance, as well as 
rare reactive follicles with germinal centers, histiocytes 
in clusters and syncytia with abundant, pale, eosinophilic 
cytoplasm, and minimal atypia, and numerous plasma cells 
(Fig. 4). Some histiocytes demonstrated round contours 
with emperipolesis of mature lymphocytes and rare acute 
inflammatory cells. Both the histiocyte nuclei and cytoplasm 
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stained positive on S-100 immunohistochemistry, which 
highlighted the outer contours of the histiocytes and cre-
ated a ‘halo’ effect around the mature cells engulfed by the 
histiocytes through emperipolesis. The cells were also CD1a 
negative. The findings were thus characteristic of intranodal 
sinus histiocytosis with massive lymphadenopathy.

Treatment

Clindamycin was administered to the patient at another insti-
tution emergency department initially based on the assump-
tion that the patient had an infectious lymphadenitis. Other-
wise, it was decided to observe the patient and obtain follow 
up imaging once the diagnosis of intranodal sinus histio-
cytosis with massive lymphadenopathy was made. Despite 
the increase in size of the lymphadenopathy on follow up at 
3 months, no additional treatment was implemented since 
there was no compromise of vital structures and functions. 
At 6 months follow up, the lymphadenopathy spontaneously 
decreased in size.

Discussion

Sinus histiocytosis with massive lymphadenopathy, or 
Rosai-Dorfman disease, is a rare, benign type of non-
Langerhans cell histiocytosis [1]. The pathogenesis of Rosai-
Dorfman disease is not entirely clear, but RAF/MEK/ERK 
pathway mutations may be implicated, suggesting a clonal 
process at least in some cases [2]. The manifestations of 

Rosai-Dorfman disease may be attributable to monocyte 
recruitment with differentiation blockade and the production 
of various inflammatory molecules [3]. Rosai-Dorfman dis-
ease mainly affects children, adolescents, and young adults, 
with a slight male predominance [4]. Patients typically pre-
sent with bulky bilateral painless cervical lymphadenopathy. 
However, there can also be extranodal sites of involvement, 
including within the skin, sinonasal cavity, salivary glands, 
and dura, for example [4–8]. Patients may experience fevers 
and have elevated inflammatory markers, such as ESR [4].

Various diagnostic imaging modalities are suitable for 
evaluating the lymphadenopathy in Rosai-Dorfman disease. 
Moreover, imaging can be useful for screening the extent of 
disease involvement and for follow-up. In particular, 18FDG-
PET/CT can help identify lesions that are not conspicuous 
on other modalities, although extranodal involvement can 
still be elusive [6–8]. However, the imaging features of the 
lymphadenopathy in Rosai-Dorfman disease are not specific. 
For example, the affected lymph nodes usually demonstrate 
homogenous enhancement on CT and MRI, which can 
resemble lymphoproliferative conditions, for example [5]. 
Furthermore, the ultrasound appearance and hypermetabo-
lism on 18FDG-PET of the affected lymph nodes can also 
mimic malignancies, such as lymphoma [8]. Nevertheless, 
Rosai-Dorfman disease should be considered in the differen-
tial diagnosis when there is massive painless bilateral cervi-
cal lymphadenopathy in young patients [8].

Ultimately, the diagnosis of Rosai-Dorfman disease is 
made based on histopathological examination. Microscopi-
cally, lymph node involvement is characterized by a dilated 
subcapsular sinus filled with histiocytes [4]. Due to the 

Fig. 1   Ultrasound image shows 
bilateral cervical lymphad-
enopathy, right more extensive 
than left
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proliferation of numerous histiocytes, a mottled appearance 
is often identified at low-power. Residual reactive lymphoid 
follicles with germinal centers may be seen. Fibrosis is also 
commonly identified [9]. Histiocytes in Rosai-Dorfman dis-
ease are characterized by abundant, eosinophilic cytoplasm 

with central, vesicular nuclei and small, but prominent 
nucleoli. The histiocytes can be arranged in nests, sheets, 
syncytia, or clusters and do not demonstrate atypia. Gener-
ally, pockets of polyclonal plasma cells are present between 
histiocyte populations [9, 10]. Granulocytes are generally 
not encountered in intranodal Rosai-Dorfman disease. 
Necrosis and mitosis are also rare [9].

Classically, histiocytes in intranodal Rosai-Dorfman dis-
ease engulf small lymphocytes, plasma cells, and erythrocytes 
without phagocytosis. This process, known as emperipolesis, 
can be identified on routine hematoxylin and eosin stains. 
Immunohistochemical staining for S100, which highlights the 
nuclei and cytoplasm of histiocytes, can make this process 
more conspicuous by demarcating histiocyte edges and creat-
ing a ‘halo’ effect around mature cells within the cytoplasm 
[9, 11]. Immunohistochemically, the histiocytes are variably 
CD68 positive and reliably negative for CD1a and Langerin [9, 

Fig. 2   Coronal post-contrast CT image at initial presentation a shows 
numerous multilevel enlarged and hyperenhancing cervical lymph 
nodes, right more extensive than left, with surrounding fat stranding. 
Coronal post-contrast CT image at 3 months follow up b shows gen-
eralized increase in size of the lymphadenopathy

Fig. 3   Coronal fused 18FDG-PET/CT image at 3  months follow up 
shows hypermetabolism associated with the bilateral cervical lym-
phadenopathy
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11]. The background lymphocytes and plasma cells, including 
those engulfed by the histiocytes, are polyclonal [10].

Since Rosai-Dorfman disease is often self-limited, clinical 
observation without treatment is pursued when possible [4, 6]. 
However, when there is compromise of vital organ or signifi-
cant clinical symptoms, steroids and surgical debulking may 
be necessary. Otherwise, chemotherapy, radiation therapy, or 
immunomodulation can be considered in recalcitrant cases of 
Rosai-Dorfman disease [4, 6].
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