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Abstract: Rosai-Dorfman disease (RDD), also known as sinus histiocytosis with massive 
lymphadenopathy (SHML), is a rare, benign, and self-limiting disease. Cutaneous Rosai- 
Dorfman disease (CRDD) is an exceedingly rare extranodal variant, which is strictly limited 
to the skin and is easily misdiagnosed. We present the case of a 47-year-old Chinese woman 
with primary CRDD and a review of relevant literature. The patient had red-yellow papules 
on her left cheek and chest for more than three months with occasional tenderness. 
Histopathology showed phagocytic histiocytes in the dermis with the typical presentation 
of emperipolesis. Immunohistochemistry (IHC) staining showed S100 (+), CD68 (+), and 
CD1a (-). Based on these findings and the negative systemic presentation, the patient was 
diagnosed with primary papulonodular-type CRDD, and no treatment regimen was initiated. 
After three months, the skin lesions partially disappeared, confirming the spontaneous 
regression of CRDD. 
Keywords: primary cutaneous Rosai-Dorfman disease, sinus histiocytosis with massive 
lymphadenopathy, diagnosis, histopathology, immunohistochemistry, treatment, gene 
mutation

Introduction
Rosai-Dorfman disease (RDD) is an uncommon non-Langerhans histiocytosis of group 
R with a variable clinical presentation manifesting as peripheral lymphadenopathy with 
or without other organ involvement.1 RDD is also known as SHML and was first 
identified by Rosai and Dorfman as an independent disease in 1969.2 It is a benign and 
self-limiting disease with an incidence rate of 1:200,000,3 which mainly affects 
children and young people. The average age of RDD onset is 20.6 years. RDD is 
more common in Africa, and it has a higher prevalence among male patients than 
among females patients.3,4 The main clinical manifestations reported are painless 
enlargement of the bilateral cervical lymph nodes, mild fever, leukocytosis, and 
hyperglobulinemia.4 RDD histopathology is characterized by the proliferation and 
infiltration of sinusoidal histiocytes, which engulf intact lymphocytes. RDD pathology 
can be divided into three types: lymph nodal, extranodal, and mixed. Extranodal RDD 
accounts for approximately 40% of the reported cases and may involve the orbital 
tissue, skin, and central nervous system. When the condition presents with only skin 
lesions, without lymph node involvement, the disease is defined as cutaneous RDD 
(CRDD), which accounts for approximately 3% of all RDD cases.5,6 The 2016 revised 
histiocytosis classification has distinguished primary CRDD from the R (Rosai- 
Dorfman) group and classified it as a separate group (cutaneous group, C group) due 
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to significant differences of primary CRDD from systemic 
RDD.3,4 The average age of onset is higher for CRDD than 
for RDD; Bruce-Brand4 and Ahmed7 reported the average 
age of patients at CRDD onset to be 43.5 years and 45.2 
years, respectively. Additionally, the proportion of female 
patients with CRDD was higher than that of male patients, 
and a greater proportion of patients were of Asian and 
Caucasian descent compared with other groups.8 Molecular 
tests have been used widely in the investigation of RDD and 
CRDD.

Here we report a Chinese female spontaneous resolu-
tion CRDD case that may assist other physicians in treat-
ing this kind of unusual disease.

Case Report
A 47-year-old woman presented to the dermatology 
department with rashes on her left cheek and chest. 
Initially, a rash developed on the left cheek three months 
prior, with no obvious inducing factor and the patient 
gradually developed a similar rash on her left chest, and 
the area gradually increased. The rash did not cause any 
symptoms such as itching, irritation, or pain. Little 
improvement was noted after one month of external treat-
ment with tacrolimus and halometasone creams, but the 
patient developed occasional tenderness.

The patient was in good health and denied any history 
of chronic disease, drug allergies, or genetic diseases. 
Physical examination revealed no obvious abnormalities 
in the heart, lung, or abdomen, and no swelling of any 
superficial lymph nodes in the body.

Dermatological Examination
Clustered yellow papules (diameter 5 mm) with clear 
boundaries were found on the left cheek, covering an 
area of approximately 3 cm × 3 cm. The surface was 
smooth and had a waxy luster (Figure 1A). A similar 
rash was seen on the left chest, covering an area of 
approximately 6 cm × 3.5 cm with a clear boundary, 
smooth surface, waxy luster, mild infiltration and hyper-
trophy, normal skin temperature, and no tenderness 
(Figure 1B). Some of the papules were fused and varied 
in color (red, brown, deep red).

Blood test revealed that the total immunoglobulin 
E (IgE) level was 389.0 kU/L; the level of ferritin, a tumor 
biomarker, was below average at 9.70 µg/L. Blood analysis 
demonstrated negative results for hepatitis B, hepatitis C, 
syphilis and AIDS. Blood glucose levels were normal. High- 
resolution chest CT showed mild chronic inflammation in 
the left lung, multiple small lymph nodes in the mediasti-
num, and flocculent shadows in the anterior mediastinum in 
the region of the thymus. Abdominal ultrasonography 
revealed a hepatic cyst. Histopathological examination of 
the left chest skin lesion showed a roughly normal epidermis 
with cell masses in the dermis. The phagocytic histiocytes 
had deep irregular nuclei with pale and frothy cytoplasm. 
Lymphocytes, plasma cells, a small number of neutrophils 
and eosinophils were observed in the mass upon hematox-
ylin and eosin (HE) staining (Figure 2). Emperipolesis phe-
nomenon was also observed (Figure 3). IHC staining 
showed S100 (+) (Figure 4A), CD68 (+) (Figure 4B), and 
CD1a (-) (Figure 4C).

Figure 1 Skin lesions observed on the third visit before diagnosis. (A) Red to yellow papules on her left cheek, measuring approximately 3 cm × 3 cm. (B) Papules and 
erythema on her left chest, measuring approximately 6 cm × 3.5 cm.
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Diagnosis
After relevant auxiliary examinations and whole-body 
physical and hematological examinations, it was con-
firmed that the patient had no lymph node enlargement 
or visceral involvement. Thus, the diagnosis of primary 
papulonodular-type CRDD was made.

Treatment
No treatment was initiated and the skin lesions partially dis-
appeared three months after diagnosis (Figure 5A and B). The 

patient is still being monitored via follow-up examinations 
(Figure 6).

Discussion
Histiocytoses are a group of proliferative disorders of 
macrophage–monocyte origin. Histiocytoses are currently 
classified into five groups (L, C, R, M, H) with each group 
having a different mutation in the mitogen-activated pro-
tein kinase pathway (MAPK).1,3 In RDD, the 
BRAFV600E mutation is generally absent (as it is char-
acteristic of Langerhans cell histiocytosis and Erdheim- 
Chester syndrome).1 Other kinase mutations, such as 
KRAS, NRAS, ARAF, and MAP2K1, have been reported 
in nodal and extranodal RDD, and a recent study involving 
a small group of patients with CRDD confirmed the pre-
valence of the NRAS mutation in four out of seven 
patients (51.7%).9 The presence of clonal mutations in 
some cases of RDD suggests that the disease can be 
considered to be more neoplastic than inflammatory.1

The pathogenesis of CRDD was previously poorly 
understood; it may be related to infections, immune defi-
ciencies, genetic factors, or tumors,8 however, recent evi-
dence demonstrating clonality in a subset of cases raises 
the possibility of a neoplastic process. A possible associa-
tion with IgG4-related disease remains controversial.4,6

Head and face are the most commonly affected regions in 
patients of all ages, followed by the trunk and limbs.8 After 
analyzing 25 Chinese patients with CRDD, Kong et al divided 
the disease into three types: papulonodular type (79.5%), 
indurated plaque type (12.8%), and tumor-like type 
(7.7%).10 Kong described the clinical characteristics of each 
type in detail: while most patients have no symptom, a few 
experience mild discomfort or pain as a result of improper 
treatment. The shape of the rash correlates with the disease 
duration, and the lesion gradually may develop from the 
papulonodular type to the plaque type and, finally, to the 
tumor-like type.10 Additionally, some patients can relapse 
multiple times or can develop skin lesions at multiple sites.11 

Due to the pleomorphism of skin lesions and the complexity of 
the disease course, CRDD is easily misdiagnosed or missed.

Routine laboratory and imaging examinations of 
CRDD have not revealed specific manifestations. 
Therefore, the diagnosis of CRDD predominantly depends 
on histopathology and IHC findings. This disease has four 
important histopathological features:10

1. Microscopic examination (high magnification) 
reveals a distribution of deeply stained areas and 

Figure 2 Epidermis is generally normal. Cell masses can be seen infiltrating the 
dermis. Phagocytosis of histiocytes can be seen; the cytoplasm appears pale and 
frothy, and some nuclei are deeply stained and irregular in shape. (40X).

Figure 3 Highly magnified (400×) microscopic image shows emperipolesis.
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lightly stained areas throughout the dermis. The 
lightly stained areas were situated close to the 
basal layer of the epidermis and composed of 
large, polygonal, round, or oval histiocytes distrib-
uted in patches. The membranes of these histiocytes 
are thin, pale, and rich in cytoplasm. They can also 
be foamy and have unclear boundaries, large nuclei, 
and prominent nucleoli.10 These cells are called 
RDD cells. The deeply stained area is primarily 
composed of lymphocytes, plasma cells, and 
neutrophils.7,10

2. The presence of complete lymphocytes and plasma 
cells in the cytoplasm of histiocytes is called 
“emperipolesis” or lymphocytophagocytosis which 
has great diagnostic significance for CRDD.1–14

3. IHC results typically indicate S100 and CD68 posi-
tivity, and CD1a negativity.1–14 Birbeck particles 
are not visible on electron microscopic 
examination.10

4. Lymphocytes and plasma cells are polyclonal, and 
this rules out malignant diseases such as 
lymphomas.10

Figure 4 Immunohistochemical (staining) findings. (A) S100 (+) (40×). (B) CD68 (+) (40×). (C) CD1a (-) (40×).

Figure 5 Three months after diagnosis, skin lesions partially disappeared. (A) Papules on the left cheek disappeared, but erythema (approximately 3 cm × 3 cm) is noted. (B) 
Papules on left chest were smaller in size (approximately 5 cm × 3 cm).

Figure 6 Timeline.
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CRDD can be differentiated from other diseases based on 
these characteristics. As there is no obvious specific site of 
onset and clinical manifestation, CRDD should be differ-
entiated from cutaneous fibroma, xanthoma, Tangier dis-
ease, Langerhans cell histiocytosis, xanthogranuloma, 
multicenter reticulohistiocytosis, leprosy, carinal fibrosar-
coma, and malignant melanoma. Differential diagnosis 
should be based on histopathology and IHC.1–14

Although most of the mutations found in RDD are absent 
in CRDD, there are reports of NRAS mutations that need to 
be further investigated—especially the possibility of pro-
gression to extracutaneous disease. We aware that the lack 
of mutation screening in our case is a limitation; however 
histological and IHC examinations supported the diagnosis.

As an inert and benign disease, CRDD has a good prog-
nosis and does not require active treatment.5–11,14 Treatment 
options include steroids, methotrexate, dapsone, thalido-
mide, isotretinoin, and surgery, and the reported efficacies 
of these treatments vary.11–13 Surgical resection is reportedly 
the most effective intervention with a cure rate of 80%.11,12

Conclusion
As the patient had asymptomatic primary CRDD and her 
condition was stable and showed spontaneous resolution, 
no intervention is currently required. The patient will 
continue to be monitored periodically, molecular testing 
and surgical resection will be considered if the patient’s 
condition deteriorates rapidly.

Abbreviations
RDD, Rosai-Dorfman disease; SHML, sinus histiocytosis 
with massive lymphadenopathy; CRDD, Cutaneous Rosai- 
Dorfman disease; IHC, immunohistochemistry; IgE, immu-
noglobulin E; HE staining, hematoxylin and eosin staining.
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