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Background: Rosai Dorfman disease is a rare non-Langerhans 
cell histiocytosis that affects lymph nodes, soft tissues, 
and other organs. The etiology of Rosai Dorfman disease is 
poorly understood, though it may involve an immunologic 
processes or infection. Treatment varies according to the 
disease presentation.
Case Presentation: A male aged 56 years was evaluated for a 
cutaneous mass on his right medial thigh. Initially, the patient 
received surgical debulking with subsequent observation and 
no systemic therapy. However, the mass recurred, prompting 
another surgical removal 9 years after the initial surgery. A 

mass biopsy showed infiltration of plasma cells, lymphocytes, 
histiocytes, and occasional neutrophils with noted reactivity of 
S-100 protein and CD163, but not CD1a. No systemic therapy 
was initiated, and the patient agreed to a period of watchful 
waiting.
Conclusions: Rosai Dorfman disease of soft tissue occurs 
in older adults and is often associated with soft tissue 
abnormalities, and more rarely, in lipomas. Multidisciplinary 
management of the disease and research for mutations 
and microenvironment is needed to better understand its 
clinicopathological nature and improve novel therapies.
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Rosai Dorfman disease (RDD) is a rare 
non-Langerhans cell histiocytosis first 
described in 1965 by Destombes and 

again in 1969 by Rosai and Dorfman to depict 
patients who presented with massive cervical 
lymphadenopathy.1 The classification for his-
tiocytosis was revised in 2016 based on new 
insights into the pathologic, genetic, and mo-
lecular features of RDD.2,3 Now, RDD is listed 
under the R group, which includes familial, spo-
radic, classical (nodal), extranodal RDD, and 
other noncutaneous, non-Langerhans cell his-
tiocytosis.3 Cutaneous RDD is classified under 
the C group and typically presents as painless 
papules, plaques, or nodules without significant 
lymphadenopathy, or systemic symptoms usu-
ally seen in the presentation of RDD.4

The etiology of RDD is poorly understood, 
although an underlying infectious or genetic 
component is suspected.5 Several patho-
gens—including human herpesvirus 6, parvo-
virus B19, Epstein-Barr virus, cytomegalovirus, 
Brucella, and Klebsiella—have all been inves-
tigated. A link to kinase mutations has been 
described in nodal and extranodal RDD; how-
ever, the molecular profile of cutaneous RDD 
remains unknown.2 Histologic findings for RDD 
typically include cells that are S100 positive, 
CD68 positive, and CD163 positive, and CD1a 
and langerin (CD207) negative, thus excluding 
Langerhans cell histiocytosis.2 The hallmark 
finding of RDD is emperipolesis, which results 

from “histiocyte-mediated phagocytosis of in-
tact lymphocytes and other immune cells.”6 
Immunoglobulin G (Ig) G4-positive plasma 
cells are also common, but the significance of 
this finding is controversial. We present a case 
of a patient with recurrent RDD within a right me-
dial thigh lipoma and include a literature review 
to explore the significance of histologic findings 
and various treatment options in the setting of 
emerging treatment and diagnostic criteria.

CASE PRESENTATION
A 56-year-old African American male was eval-
uated in the rheumatology clinic at the Central 
Texas Veterans Affairs Medical Center in Temple, 
Texas, in 2022 for a cutaneous mass of his right 
medial thigh. The patient previously reported the 
onset of a right medial thigh mass in 2005 after 
he had been deployed in Iraq for about 1 year. A 
biopsy of the mass from 2005 showed infiltration 
of plasma cells, lymphocytes, and histiocytes 
and occasional neutrophils with noted reactivity 
of S100 protein and CD163, but not CD1a. The 
patient’s original biopsy report from March 2005 
was obtained secondhand from an addendum 
to a Dermatology Consult note. Surgical exci-
sion of the mass was not performed until 2012 
and systemic therapy was not initiated.

In 2021, the mass recurred and gradually in-
creased in size, prompting a second surgical re-
moval. Pathology results from the 2021 mass 
showed a lipoma with areas of fibrosis with a 
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mixed inflammatory cell infiltrate, including abun-
dant lymphocytes, plasma cells, occasional he-
mosiderin-laden histiocytes, and clusters of 
enlarged histiocytes with foamy to pale eosin-
ophilic, finely granular cytoplasm, and large, 
round, vesicular nuclei with prominent nucleoli. 
Emperipolesis was also present (Figure 1).

Special immunohistochemical staining showed 
most of the lymphocytes were CD20 positive 
B-cells with a minority of CD3 positive T-cells. 
Histiocytes were CD163 positive and CD68 pos-
itive with patchy reactivity for S100 protein. The 
plasma cells were CD138 positive. There were  
> 125 IgG4-positive plasma cells present in 
a single high-powered field and the over-
all IgG4:IgG plasma cell ratio was > 40%. Perti-
nent imaging included a whole-body positron 
emission tomography/computed tomography  
(PET/CT) hypermetabolic activity scan of a small 
right femoral lymph node (9 mm) and nearby me-
dial right femoral lymph node (13 mm) (Figure 
2A). A well-defined mass in the medial aspect 
of the right thigh (2.5 cm x 3.2 cm x 3.9 cm) and 
a cutaneous/subcutaneous lesion of the ante-
rior medial aspect of the proximal right thigh su-
perior to the mass (2.9 cm) were also evident on 
imaging (Figure 2B). Each area of hypermeta-
bolic activity had decreased in size and activity 
when compared to a previous PET/CT obtained 
1 month earlier. There was no evidence of skel-
etal malignancy. A physical examination did not 
reveal any other soft tissue masses, palpable 
lymphadenopathy, or areas of skin involvement. 
Given the patient’s reassuring imaging findings 
and a lack of any new physical examination find-
ings, no systemic therapy was initiated, and 
following shared decision making, the patient 
agreed to a period of watchful waiting. 

DISCUSSION
RDD is rare with a prevalence of 1:200,000. It 
has been reported that multisystem involvement 
occurs in 19% of cases and the prognosis of 
RDD correlates with the number of extranodal 
systems involved in the disease process.7 Al-
though sporadic RDD is usually self-limited with 
favorable outcomes, it is estimated that 10% of 
patients may die of RDD due to direct complica-
tions, infections, and amyloidosis.2,7 RDD com-
monly affects young male children and young 
adults with a mean age of 20 years and  has a 
higher incidence among African American chil-
dren.2,7,8 Although patients with RDD present bi-
lateral, painless cervical lymphadenopathy in 

90% of cases, about 43% of patients with RDD 
and associated adenopathy present with ≥ 1 site 
of extranodal involvement, and only 23% of pa-
tients with RDD present with isolated extranodal 
sites without adenopathy.9 As was the case with 
our patient, the most common extranodal sites 
are found in the skin and soft tissue (16%).6,9 
However, histopathologic diagnosis of RDD 
in a lipoma is exceedingly rare. We found only  
1 other case report of a patient with a history of 
multiple lipomas who developed a new solitary 
nodule that was excised and demonstrated RDD 
upon immunohistochemical staining.4 There has 
been no documented association between mul-
tiple lipomas and RDD.4

Histologically, RDD is often characterized 
by emperipolesis (the presence of an intact 
cell within the cytoplasm of anther cell) and a 
mixed cell infiltrate that includes S100 positive 
histiocytes, mononuclear cells, plasma cells, 
and lymphocytes.10 Despite these shared his-
tologic features among the various phenotypes 
of RDD, other type-specific characteristics 
may also be present. When compared to nodal 
RDD, extranodal disease tends to demonstrate 
a lack of nodal architecture, more fibrosis and 
collagen deposition, fewer RDD cells, a lower 
degree of emperipolesis, and alternating pale 
(histiocyte rich) and dark (lymphocyte rich) re-
gions with notable polygonal histiocytes ar-
ranged in a storiform pattern.5,10 

Our patient’s histology showed an over-
all IgG4:IgG plasma cell ratio > 40%. RDD fre-
quently presents with IgG4-positive plasma 
cells, which has confounded the diagnosis of  
IgG4-related diseases and hyper-IgG4 disease.11 
Given this association, the Histiocyte Society re-
vised classification recommends that all cases 
of RDD be evaluated for IgG4-positive cell infil-
tration.2,3 Further discussion on this matter was  

FIGURE 1 Hematoxylin and Eosin of Histiocytes

Original magnification × 400. Emperipolesis was present.
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recently provided after an expert panel pub-
lished a consensus statement in 2015 detailing 
the evaluation of IgG4. The panel advocates for 
stricter terminology and criteria on this issue, ad-
vises that isolated IgG4-positive plasma cells 
are nonspecific, and states that the diagno-
sis of IgG4 disease should be based on careful 
judgment and correlation with the clinical sce-
nario and supportive findings.12 Therefore, while 
IgG4 positivity continues to be misleading in 
RDD cases, further evaluation for IgG4 disease  
is recommended. 

Sporadic RDD is usually self-limited with 
a reported remission rate of up to 50%, ac-
cording to a case series of 80 patients with 
RDD.13 This leads to the recommendation of 
a period of watchful monitoring in patients 
with limited disease.13 In patients with unifo-
cal extranodal disease, surgical excision has 
shown positive remission results; however,  

local recurrence of soft tissue lesions can 
occur at a rate of 21.4% to 51%.14 Al-
though initiation of systemic therapy should 
be considered in patients with recurrent dis-
ease, there is currently no standardized reg-
imen or medication of choice for treatment. 
Treatment with steroids, including prednisone  
40 to 70 mg daily or dexamethasone 8 to 20 
mg daily, have been shown to be effective in 
reducing the nodal size and symptoms, espe-
cially in cases of nonresectable multifocal ex-
tranodal disease of the central nervous system, 
bone, and orbital.7,15,16 However, cases of or-
bital, tracheal, renal, or soft tissue RDD have 
reported failure in treatment with steroids.17,18

According to the consensus recommenda-
tions for the treatment of RDD released in 2018, 
treatment with chemotherapy has shown mixed 
results. Anthracycline and alkylating agents 
have shown minimal efficacy, but combination 
regimens with vinca alkaloids, methotrexate, 
and 6-mercaptopurine have helped patients ex-
perience remission.19,20 Due to the rarity of RDD 
and lack of clinical trials, the exact efficacy of 
these treatment regimens remains unknown 
and is largely limited to case reports de-
scribed within the medical literature. Treatment 
with nucleoside analogs, such as cladribine  
2.1 to 5 mg/m2 or clofarabine 25 mg/m2 per day 
for 5 days every 28 days for 6 months, have 
shown promising results and helped achieve 
complete remission in patients with refractory 
or recurrent RDD.7,21-23 Immunomodulator ther-
apies including TNF-α inhibitor, such as  tha-
lidomide and lenalidomide, have also shown 
to be effective, particularly in patients with re-
fractory disease.24,25 Low-dose thalidomide 
(100 mg daily) was effective for cases of refrac-
tory cutaneous RDD, though no standard dos-
ing regimen exists. Lenalidomide has shown 
to be effective in patients with multiple refrac-
tory nodal or bone RDD, but is associated with 
more complications given that it is more myelo-
suppressive than thalidomide.7 Radiotherapy 
has also been initiated in patients with refrac-
tory soft tissue disease or persistent symptoms 
after resection and in patients who are not can-
didates for surgery or systemic therapy, though 
no standard doses of radiotherapy have been 
established.7,26,27

CONCLUSIONS
RDD is a rare histiocytic disorder that pres-
ents in a wide range of age groups, different 

FIGURE 2 Positron Emission  
Tomography/Computed Tomography

A, White arrow indicates right femoral lymph node involvement; B, White 
arrow shows right medial mass.
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locations in the body, and with variable dis-
ease behavior. Multidisciplinary management 
of the disease and research for mutations and 
microenvironment of RDD is needed to better 
understand its clinicopathological nature and 
improve targeted novel therapies.
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