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Case Report

Introduction
Rosai–Dorfman disease (RDD) is also referred to as sinus 
histiocytosis with massive lymphadenopathy. RDD, known to 
be a disorder of benign histiocytic proliferation, has a yet-to-be 
unraveled etiology.[1,2]

RDD has a deceptive onset, but its active phase appears to be 
extended, while its remission may be spontaneous with the 
possibility of a recurrence.[3]

The first description of RDD was given in 1969 by 
Rosai and Dorfman, identifying it as a unique clinicopathologic 
entity.[4] RDD is a rare disease, distributed globally with 80% 
of cases recorded in young adults and children.[5] RDD is 
slightly predominant in males (58%) and generally in people 
of African descent.[5] Foucar, Dorfman, and Rosai conducted 
the largest RDD-based study in 1990 and included 423 cases 
with a histopathological diagnosis of RDD.[6]

Several hypotheses have been put forward to explain 
the etiology of RDD. Several studies have linked this 
condition to infectious agents such as human herpes virus 6, 
Epstein–Barr virus (EBV), Nocardia, Brucella, and Klebsiella 
rhinoscleromatis. The major causes appear to be autoimmune 
dysregulation or proliferation of the histiocytes secondary 
to infection. The current diagnosis of this disorder is based 

on cytological and histological characteristics, with positive 
CD68 and S100 markers, and emperipolesis as the key 
diagnostic factor.[1,2,7-10] Emperipolesis is a condition wherein 
hematopoietic cells in the living and intact state are seen 
in the cytoplasm of the host cells without any damage.[11] 
Negative CD1a markers have played an important role in 
differentiating them from other medical conditions.[1,2,7,8,10] 
Although not much is known of RDD, it has a favorable 
prognosis in most cases. Studies have shown that 50% of 
diagnosed cases usually resolve spontaneously with little or 
no adverse sequelae.[1,7,9,10,12] For cases requiring treatment, 
surgical interventions and steroids have proven effective in 
the treatment of severe sequelae of this disorder, including 
compression or obstruction of delicate organs, fever, and 
symptomatic lymphadenopathy.[1,2,8-10,12]

Multifocal Rosai–Dorfman Disease
Wazzan S. Aljuhani, Salma A. Alobaidi1, Abdullah M. Alqaseer2, Ali H. Alassiri3, Aliaa F. Khaja

Department of Surgery, King Abdalaziz Medical City, King Abdalleah Research Center, King Saud Bin Abdalaziz University for Health Science, Riyadh, Saudi Arabia, 
1College of Medicine, University of Hail, Hail, Saudi Arabia, 2Department of Orthopedics, AlRazi Hospital, Kuwait Institution for Medical Specializations, 

Kuwait City, Kuwait, 3Department of Pathology and Laboratory Medicine, King Abdulaziz Medical City, King Abdullah International Medical Research Center, 
College of Medicine, King Saud bin Abdulaziz for Health Sciences, Riyadh, Saudi Arabia

Rosai–Dorfman disease (RDD) is an uncommon proliferative histiocytic disorder whose etiology remains unknown. It is equally identified by 
the nomenclature sinus histiocytosis with massive lymphadenopathy. The major causes appear to be autoimmune dysregulation or proliferation 
of the histiocytes secondary to infection. The current diagnosis of this disorder is based on cytological and histological characteristics, with 
positive CD68 and S100 markers, and emperipolesis as the key diagnostic factor. We present the case of a 37‑year‑old man with multiple 
soft tissue masses in the left thigh, scalp, and back whose histological features were consistent with soft tissue RDD, which is an unusual 
presentation of this relatively rare disease.

Keywords: Autoimmune dysregulation, emperipolesis, histiocytosis, Rosai-Dorfman disease, soft tissue mass

Access this article online

Quick Response Code:
Website:  
www.journalmsr.com

DOI:  
10.4103/jmsr.jmsr_95_19

Abstract

Address for correspondence: Dr. Wazzan S. Aljuhani, 
Department of Surgery, King Abdalaziz Medical City, King Abdalleah 
Research Center, King Saud Bin Abdalaziz University for Health Science, 
Riyadh, Saudi Arabia.  
E‑mail: aljohaniwa@ngha.med.sa

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, 
tweak, and build upon the work non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Aljuhani WS, Alobaidi SA, Alqaseer AM, 
Alassiri AH, Khaja AF. Multifocal rosai–dorfman disease. J Musculoskelet 
Surg Res 2020;4:56‑60.

Received: 23-10-2019
Accepted: 25-11-2019

Revised: 16-11-2019
Published Online: 13-01-2020



Rosai-dorfman

Journal of Musculoskeletal Surgery and Research ¦ Volume 4 ¦ Issue 1 ¦ January-March 2020 57

The current knowledge of RDD offers a precursory framework 
that may facilitate the development of a standardized care 
model for patients. This case study includes a review of 
the current literature to discuss salient issues with regard to 
pathology, diagnosis and treatment, and prognosis of RDD.

Case Report
A 37-year-old man presented with a mass in the left thigh. It 
was first noticed 3 months before presentation. Until the date 
that he arrived at the health facility, there was no change in the 
size of the mass. The patient had multiple fascial scars due to 
a history of leishmaniasis.

Investigations
The mass measured about 10 cm × 10 cm and was located 
on the medial aspect of the left thigh [Figure 1]. It was firm, 
mobile, and with dark discoloration of the skin. No regional 
lymph nodes were found to be palpable.

We did magnetic resonance imaging (MRI) of the left 
thigh and found a poorly defined lesion measuring 
8 cm × 7 cm × 3.5 cm [Figure 2].

The location was strictly subcutaneous, being inseparable 
from the deep fascia invading the thigh muscles. We 
did not observe any deep extension. The lesion showed 
poorly defined margins with surrounding strands. The 
lesion matrix was solid, displaying intermediate signals in 
T1-weighted image and T2-weighted image with diffusion 
restriction and moderate postcontrast enhancement. MRI of 
the scalp demonstrated a localized subcutaneous–muscular 
swelling overlying the right parieto-temporal bone without 
locally aggressive features and without intracranial, orbital, 
or nasal disease manifestation. However, lumbar spine MRI 
showed a 1.8 x 1.8 x 1.2 cm enhancing nodule at the deep 
subcutaneous tissue at the level of L5-S1, which has some 
irregular margin, which has an appearance compatible 
with RDD.

Fine needle aspiration was done and showed hypocellular 
smears. We found that the hypocellular smears contained 
lymphoid cells, plasma cells, polymorphs, and blood, which 
was inadequate for critical cytopathological assessment.

A core needle biopsy of the thigh mass was done and showed 
that the mass lesion consisted of dense inflammatory infiltrate 
[Figure 3], including a distinctive large and pale histiocytes 
with ample cytoplasm. These cells engulfed lymphocytes 
in a process known as emperipolesis [Figure 4]. The 
background contained prominent lymphoplasmacytic cells. 
S100 (polyclonal) and CD163 (MRQ‑26) immunostains 
were strongly positive in these histiocytes, and both 
highlight emperipolesis [Figures 5 and 6; green arrows]. 
Immunohistochemically, large cells of the lesion were reacting 
negatively for CD3 (polyclonal), CD20 (L26), CD30 (Ber‑H2), 
desmin (D33), smooth muscle actin (1A4), and CD34 
(Qbend10). Kappa (polyclonal) and Lambda (polyclonal) 
highlight the polyclonal plasma cell component.

Differential diagnosis
EBV-automated in situ hybridization was negative. 
Emperipolesis was highlighted nicely with S100. The final 
histopathological diagnosis was RDD. Positron emission 
tomographycomputed tomography (PETCT) scan was ordered 
and showed an intensely hypermetabolic left distal thigh 
subcutaneous mass [Figure 7], an intensely hypermetabolic 

Figure 1: Computed tomography scan of the mass on the left thigh

Figure 2: Magnetic resonance imaging of the left thigh

Figure 3: Histiocytic infiltration in a background of chronic inflammatory 
cells
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right scalp subcutaneous thickening and prominently 
hypermetabolic subcutaneous nodule at the S1 level that were 
suspicious for disease infiltration, which were consistent with 
RDD. Scalp and sacrolumbar spine MRIs were also ordered.

Treatment
As we are a recognized oncology center that is well-equipped 
and is capable of dealing with bone oncology, we tackled this 
case. After discussing the nature of the disease with the patient, 
the patient was still concerned about this soft tissue mass and 
chose the surgical option. The patient had a wide excision of the 
left thigh lesion through an elliptical skin incision. The lesion 
was excised with the deep fascia as a safe margin. A marginal 
excision of the scalp lesion was done in the same setting. 
The patient tolerated the procedure, and the postoperative 
period was uneventful. The patient was discharged on the 
5th postoperative day. The resected scalp mass was a white-tan 
soft tissue mass measuring 1.1 cm × 1.0 cm × 0.2 cm and 
showed aggregates of crushed lymphoid cells on histological 
analysis. The thigh mass confirmed the diagnosis of RDD with 
the same histological features described above.

Discussion
Our patient complained of a mass in the left thigh, which was 
first noticed 3 months before presentation. RDD is generally 
classified as a systemic (osseous, respiratory, or cutaneous) or 
nodal. In typical cases, it presents insidiously with the lymph 
node being infiltrated (polymorphic histiocytic), together 

with generalized lymphadenopathy. Cervical lymph nodes are 
mostly affected, together with the axillary, mediastinal, and 
inguinal lymph node basins.[13] RDD bears a resemblance to a 
malignant prognosis; however, it suffices to say that there are 
variations in the clinical course of this condition, ranging from 
spontaneous regression to progressive lymphadenopathy and 
extended phases of stable disease.[13] Nodular expansion is a 
rare complication of this disease and usually results in death. 
The expansion moves into vital organs and interferes with their 
physiology. Complications resulting in death are not detailed 
in existing reports.[13]

The etiology of RDD is unknown although viral agents such as 
EBV and herpes virus 6 are thought to contribute to the pathology 
of this disease via dysregulation of the immune system.[13,14] 
Human herpes virus 6 was detected in situ in seven out of nine 
cases of sinus histiocytosis with massive lymphadenopathy by 
Levine et al., while Luppi et al. had demonstrated expression of 
human herpes virus-6 antigen by abnormal histiocytes.[15,16] Data 
obtained from both studies suggest that infection by the EBV 
may not be causative but may contribute to the development of 
RDD.[17] Yoon et al. proposed that histoproliferation in RDD 
was an abnormal reaction of the hematolymphoid system to 
infection, resulting in hyperactivation of the immune system 
and cytosis.[18] We must emphasize that to date, the pathogenesis 
of RDD is still not well understood, but there are indications 
that it is multifactorial. Most documented cases have shown 
a variety of coexisting immunologically mediated disorders, 
such as lupus erythematosus, asthma, hemolytic anemia, and 
rheumatoid arthritis.[19,20]

Figure 4: Histiocytes with abundant eosinophilic cytoplasm demonstrating 
emperipolesis (green arrow)

Figure 5: S100 stain

Figure 6: CD163 (MRQ‑26) stain

Figure 7: (a) An intensely hypermetabolic right scalp subcutaneous 
thickening and prominently subcutaneous nodule. (b) Positron emission 
tomography scan showing an intensely hypermetabolic left distal thigh 
subcutaneous mass

ba
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Systemic RDD has a higher prevalence with characteristics, 
including tumors at the upper respiratory tract, skin, 
retro-orbital tissue, and bone.[21] Adjacent soft tissue and skin 
are only involved in the cutaneous form of this disease without 
the involvement of the lymph nodes or other organs.[19] The 
cutaneous form of RDD occurs in a third of cases, with the 
neck and the head being the most affected regions.[14]

Challenges are encountered while making a differential 
diagnosis for this condition. Diagnosis is dependent on clinical 
features, radiographic features, and immunohistological 
analysis. Lymph nodes are usually hypermetabolic and give 
a positive result on PET scan. Studies show the presence 
of polyclonal hypergammaglobulinemia in at least 80% of 
patients and normochromic normocytic or hypochromic 
anemia in as many as 65%.[5] The histological feature of RDD 
includes the accumulation of histiocytes (usually proliferating 
histiocytes) in the lymph node sinusoids.[18] Histiocytes of 
RDD phagocytose lymphocytes and other cells of the immune 
system, resulting in emperipolesis a histological hallmark of 
the disease.[18] We also know that RDD is positive for CD68 
and S‑100 antigens while is negative for CD1a antigens.[22] It 
is worthy of note that the reactivity of CD1a is more common 
in Langerhans cell histiocytosis (LCH), while RDD features 
S-100 reactivity.[23] Although MRI and CT are not diagnostic 
of RDD, they may be vital to the assessment of local disease 
extension, while also excluding other possible diagnoses.[13]

The differential diagnosis of lesions’ characteristic of RDD 
includes lymphoreticular malignancies in the presence of 
cervical lymphadenopathy or soft tissue sarcomas when 
patients present with extranodal disease. Malignant diagnosis 
is usually dispelled by the absence of cytologic atypia. In 
addition, immunohistochemistry profiles will showcase 
emperipolesis with macrophage-induced histiocytosis.[24] 
There is also the need to make a clear differentiation between 
LCH and RDD‑similar histiocytosis.[4] Marked cytological 
atypia and high mitotic activity are demonstrated in 
malignant histiocytosis; LCH, on the other hand, appears 
to be CD1a positive with Birbeck granules.[4] It is also 
important to note that neither LCH nor malignant histiocytosis 
demonstrates the hallmark identification of emperipolesis.[4] 
Reticulohistiocytoma, although rarer, may be S100-positive. 
RDD, however, shows high periodic acid–Schiff‑positive 
strain, a low number of inflammatory cells, and strong 
ground-glass appearance. These variations help in the provision 
of a definitive diagnosis.

Diagnosis of soft tissue RDD is quite challenging due to 
the difficulty encountered in discriminating the precise 
morphology of soft tissue samples. A spindled morphology 
is a major feature of extranodal soft tissue RDD with several 
collagen deposits, resulting in emperipolesis, thus making it 
more inconspicuous.[23] Furthermore, soft tissue RDD usually 
features a whorled pattern, which may cause misdiagnosis. In 
this case, the clinician may diagnose either malignant or benign 
fibrohistiocytosis.[23] Generally, cells of dermatofibrosarcoma 

protuberans, benign fibrous histiocytoma (all soft tissue 
lesions), usually have a very high nuclear ratio compared to 
cytoplasmic ratio, a higher number of hyperchromatic nuclei, 
and a unique whorled pattern compared to soft tissue RDD.[23]

Because RDD is rare and has a limited course, it has no 
established protocol of treatment.[13] Surgical excision is 
performed in symptomatic cases that are bereft of spontaneous 
resolution. Symptomatic cases respond successfully to steroids, 
interferon alpha, and alkylating agents; however, the success 
rates vary.[25] We still do not have a clear understanding of the 
role of radiotherapy. Some reports describe a full resolution 
while others failed to show any response whatsoever.[13]

Although there have been few descriptions of RDD in 
extremities, this case illustrated the importance of proper 
differentiation from common malignancies. It was observed 
that the patient tolerated the procedure, and the postoperative 
period was uneventful. Studies have shown that most patients 
with extranodal RDD usually experience a pain-free result 
postresection. In addition, there have been rare reports of 
bilateral disease development in a different site.[4,5,18,26-28] 
Surgical excision remains the best treatment strategy for RDD 
lesions.[29-31]

Recommendations
There has been only one report of a local recurrence for 
extranodal soft tissue RDD postsurgical resection. However, 
there is always the possibility of a bilateral presentation, thus 
the need for strict clinical follow-up. There is also a need for 
further research to help elucidate the history of RDD and its 
potential for malignancy, thus facilitating the development of 
evidence-based therapies.

Conclusions
There is no specific agreed‑upon therapy for RDD, owing to 
the rarity of the condition and the difficulty in preoperative 
diagnosis. Surgical resection proves to be the most successful 
strategy in preventing a recurrence of the condition. Because 
of the indolence and rarity of the condition, we cannot endorse 
surveillance; however, it is important to consider extranodal 
soft tissue RDD as part of the differential diagnosis of patients 
presenting with masses of soft tissue whose origin seems 
suspicious.
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