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ABSTRACT 
Rosai-Dorfman Disease (DRD), also known as sinus histiocytosis with massive 
lymphadenopathy, is a pathology of uncertain, rare, and challenging biological potential, 
characterized by the proliferation of S100-positive histiocytes and the phenomenon of 
emperipolesis, where intact cells, such as lymphocytes, are found in the cytoplasm of these 
histiocytes. Although classically described as a nodal disease, DKD can manifest in 
extranodal sites, and the involvement of the salivary glands, especially in isolation, is 
extremely uncommon. In many cases, the disease is self-limiting, resolving spontaneously 
without the need for specific treatment. This report describes a rare case of DKD with 
exclusive involvement of the left submandibular gland in a 41-year-old female patient who 
presented with a submandibular mass with no other symptoms. After a surgical excision 
procedure, the diagnosis was confirmed by histopathological and immunohistochemical 
examinations, which revealed histiocytosis with emperipolesis and positivity for S100, CD68 
and HAM56. The details of this case contribute to the understanding of DKD in extranodal 
sites, expanding the clinical-pathological spectrum of this rare entity. 
 
Keywords: Rosai-Dorfman disease. Emperipolesis. Submandibular Gland. Extranodal 
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INTRODUCTION 

Rosai-Dorfman disease (DRD), or sinus histiocytosis with massive lymphadenopathy 

(HSLM), was first described by Pierre-Paul Destombes in 1965.1 In 1969, Juan Rosai and 

Ronald Dorfman reported four cases and coined the term "sinus histiocytosis with massive 

lymphadenopathy", consolidating the entity in 1972 with the analysis of 34 cases.2 

Subsequently, in 1990, with the assistance of Elliott Foucar, knowledge about the clinical 

and pathological spectrum of DKD, including its extranodal manifestations, was expanded.1 

Although the term HSLM was initially adopted, it does not adequately reflect the nature of 

DKD, which can affect extranodal sites. Thus, the designation "Rosai-Dorfman Disease" has 

become the most widely used due to its practicality and comprehensiveness. Alternative 

names, such as "Destombes-Rosai-Dorfman disease", are still occasionally used.3 DKD is 

characterized by the accumulation of histiocytes/large macrophages, with expression of the 

S100 protein by immunohistochemical study, often associated with the phenomenon of 

emperipolesis. This phenomenon consists of the presence of viable cells, such as 

lymphocytes, plasma cells, or red blood cells, within the cytoplasm of histiocytes, within 

intracytoplasmic vacuoles that protect them from cytolytic enzymes.1-4 

Clinically, nodal disease presents more frequently in the second and third decades of 

life3, but it can affect from neonates to the elderly. The classic picture involves bilateral, 

painless, and bulky cervical lymphadenopathy, accompanied or not by fever, weight loss, 

night sweats, and malaise. Other lymph node groups, such as axillary, mediastinal, and 

inguinal groups, may also be affected, whereas retroperitoneal involvement is rare.5,6 In 

about 20% of patients, multiple systems are involved, which makes the number of 

extranodal sites affected a relevant prognostic factor.5 Extranodal involvement occurs in 

approximately 43% of cases of Rosai-Dorfman disease, with about 75% of these located in 

the head and neck region, such as the orbit, nasal cavity and paranasal sinuses.7 Although 

salivary glands may rarely be affected,3 there are no precise data on their frequency due to 

the scarcity of detailed studies and the difficulty in differentiating between true extranodal 

disease and intrassalivary lymph node involvement.7 According to the authors Peng Chen et 

al (2023), only eight cases of DKD involvement have been described in this topography.8 

The etiology of DRK remains unknown. Hypotheses suggest that its pathogenesis 

may be related to an infectious agent not yet identified or to an altered immune response.7 

Rare familial cases are associated with germline mutations in genes such as SLC29A3 (H 

syndrome) and FAS (autoimmune lymphoproliferative syndrome). However, the relationship 

of these mutations with the sporadic form of the disease is not clear.3 Recent advances in 

the molecular understanding of DKD point to mutations in the MAPK/ERK pathway, such as 
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in KRAS and MAP2K1, present in about one third of cases. These alterations, in addition to 

contributing to the pathogenesis of the disease, indicating its neoplastic character, have 

important therapeutic implications, suggesting that MEK inhibitors may represent a 

promising option for refractory cases or cases with multifocal involvement.4 

Differential diagnoses may include reactive lymphadenopathy, infectious diseases, 

IgG4-related lymphadenopathy, Langerhans cell histiocytosis (LCH), Hodgkin lymphoma 

(HL), anaplastic large cell lymphoma (LAGC), Kikuchi-Fujimoto disease (KDF)1,9,  and 

hemophagocytic lymphohistiocytosis (HLH)10, whose main characteristics are summarized 

in Chart 1. 

 

Chart 1 - Differential diagnoses - details in the text. 

Sickness Key features Differential 

LR Benign lymph node enlargement. Without emperipolesis; few histiocytes 
S100+. 

Infectious diseases Granulomas, caseous necrosis. Positive tests for infectious agents. 

IgG4-related 
lymphadenopathy 

Storiform fibrosis, IgG4+ plasma cells. High IgG4/IgG ratio; without 
emporipolesis. 

HCL Langerhans cells (CD1a+, langerin+). DRD is CD1a- and without Birbeck 
granules. 

LH Reed-Sternberg cells (CD15+, CD30+). DRD is CD15- and CD30-. Typical LH 
cells missing. 

LAGC Large cells, CD30+, some cases ALK+. DKD is CD30-, ALK-, with histiocytic 
pattern without anaplasia 

DKF Coagulative necrosis, histiocytes in 
"increasing". 

DRK without coagulative necrosis. 

LHH Erythrophagocytosis, persistent fever. DRD is S100+ and LHH S100-/+. 

Source: own (2025). Legend: LR: Reactive Lymphadenopathy; HCL: Langerhans cell histiocytosis; LH: 
Hodgkin's lymphoma; LAGC: Anaplastic Large Cell Lymphoma; DKF: Kikuchi-Fujimoto disease; HLH: 
Hemophagocytic lymphohistiocytosis; -/+: negative or weakly positive. 

 

Reactive sinus histiocytosis does not present emperipolesis, a hallmark of DKD, and 

S100-positive cells are scarce.1 In IgG4-related lymphadenopathy, IgG4-positive plasma 

cells may be abundant, but S100-positive histiocytes with emperipolesis are absent, and the 

predominant alteration is storiform fibrosis, which may exhibit phlebitis obliterans. In 

addition, DKD cases have a significantly lower number of IgG4-positive plasma cells and a 

reduced IgG4/IgG ratio compared to IgG4-related disease, with these values being similar 

to those seen in reactive lymph nodes. This difference is an important criterion in 

distinguishing between the two conditions.11 Although LCH is S100-positive and has 

reported a case with the presence of eosinophil emperipolesis1, it is distinguished by the 

presence of Birbeck granules, CD1a expression and langerin.12-15 Considering that, in DKD, 

some histiocytes and immunoblasts may present an increase in size and a certain reactive 

atypia, it is essential to exclude Hodgkin's lymphomas and LAGC, in which markers such as 
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CD15, CD30 and ALK help in distinguishing1, whereas DKF, which may also exhibit cervical 

lymphadenopathy, is differentiated by the presence of paracortical areas with coagulative 

necrosis associated with abundant cariorrhetic debris associated with histiocytes exclusively 

CD68-positive and plasmacytoid dendritic cell clusters, in addition to "crescent" 

histiocytes.16,17 In HLH, prominent histiocytic infiltration with erythrophagocytosis and 

constitutional symptoms, such as persistent fever, are observed.10,18 In addition, DKD 

presents evident immunostaining of the S-100 protein, on the other hand, in HLH, 

histiocytes are negative or weakly positive.19 

Imaging findings of extranodal DKKD are nonspecific and often mimic malignancy. 

On magnetic resonance imaging, the lesions present hyperintense signal on T2-weighted 

sequences, with variable contrast enhancement, whereas ultrasonography can reveal 

complex masses without definitive diagnostic features.20 Laboratory abnormalities are also 

common in patients with DKD, usually presenting with polyclonal hypergammaglobulinemia, 

increased erythrocyte sedimentation rate, and normochromic normocytic anemia. Other 

findings include hypoalbuminemia and leukocytosis in a portion of cases. In addition, 

approximately 10% of patients with DKD have associated immune disorders, such as 

asthma, systemic lupus erythematosus, and juvenile arthritis, which may precede or arise 

concomitantly with diagnosis.1 

Although DKD is considered a self-limiting condition in many cases, the management 

of patients with multifocal or refractory forms remains a challenge. The therapeutic 

approach includes observation in asymptomatic cases, surgical resection for localized 

lesions, and use of corticosteroids to reduce symptoms in more widespread diseases.5 In 

severe cases, immunomodulatory agents, chemotherapy agents, and targeted therapies, 

such as MAPK pathway inhibitors, have been used with variable results. Investigation of 

somatic mutations in genes such as KRAS and MAP2K1 can guide treatment and allow for 

a personalized approach.21,22 Approximately 50% of patients have complete resolution of 

the disease without the need for intervention.22 

Chart 2 summarizes the main findings of the disease, based on the information 

available in the literature. 

 

Chart 2 - Main findings of Rosai-Dorfman disease. 

Aspect Description 

Definition Sinus histiocytosis with massive lymphadenopathy - large, S100-positive 
histiocytes and emperipolesis. 

Epidemiology 2nd and 3rd decades of life, cases described from neonates to the elderly. 
 

Nodal shape Lymphadenopathy, particularly cervical and usually slow-growing and painless. 
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Extranodal form 43% of cases, mainly head and neck. Salivary gland involvement is rare. 
 

Prognostic factors 
 

The extent of extranodal involvement represents a relevant prognostic factor. 

Aetiology Unknown. Familial cases may have mutations in SLC29A3 and FAS. 
 

Molecular 
changes 

 

Mutations in the MAPK/ERK pathway (KRAS, MAP2K1) in 1/3 of the cases 
suggest neoplastic character. 

 
 

Differential 
diagnosis 

 

LR, infectious diseases, IgG4-related lymphadenopathy, HCL, LH, LAGC, DKF, 
and HLH. 

Laboratory tests Polyclonal hypergammaglobulinemia, elevated ESR, normocytic/normochromic 
anemia, hypoalbuminemia, and leukocytosis. 

Imaging findings Nonspecific. MRI: hyperintense lesions on T2-weighted sequences, with variable 
contrast enhancement. USG may show complex masses. 

Treatment From observation, surgical resection and/or corticosteroids to 
immunomodulators, chemotherapy or MAPK inhibitors depending on the extent 

and severity. 
 

Prognosis About 50% of cases have complete spontaneous resolution, while others persist or 
recur, and may require excision, radiotherapy, or chemotherapy. 

Legend: LR: Reactive Lymphadenopathy; HCL: Langerhans cell histiocytosis; LH: Hodgkin's lymphoma; 
LAGC: Anaplastic Large Cell Lymphoma; DKF: Kikuchi-Fujimoto disease; HLH: Hemophagocytic 
lymphohistiocytosis; ESR: erythrocyte sedimentation rate; MRI: Magnetic Resonance Imaging; USG: 
Ultrasonography. Source: own (2025). 

 

Because it is a rare disease with low prevalence, DKD often presents clinical and 

morphological manifestations that defy diagnosis, especially in extranodal locations. 

Describing an unusual presentation, such as in larger salivary glands, represents not only 

an opportunity to broaden the understanding of the clinical-pathological spectrum of the 

disease, but also to offer subsidies to improve the recognition of its diagnostic aspects. 

 

CASE REPORT 

A 41-year-old female patient, previously healthy, complained of a progressive growth 

mass in the left submandibular region, associated with mild local discomfort. There were no 

reports of systemic symptoms such as fever, weight loss, or hematological changes. The 

initial evaluation included clinical examination, which revealed a mass not adhered to deep 

planes, with a firm consistency, with no signs of regional lymph node enlargement or skin 

changes. 

In view of the persistence of the lesion and its progressive growth, the patient 

underwent ultrasonography (Figure 1), which identified a hypoechoic and heterogeneous 

nodular image in the left submandibular gland, with an aspect that was not specific to the 

method. For better diagnostic elucidation, fine-needle aspiration puncture (FNA) was 

performed, whose cytopathological examination suggested salivary gland neoplasm of 
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uncertain malignant potential. Considering the diagnostic uncertainty, we opted for surgical 

excision of the submandibular gland, followed by intraoperative frozen section examination, 

with the objective of evaluating the aggressiveness of the lesion and determining the need 

to expand the surgical procedure in the first surgical procedure. 

 

Figure 1: Image showing a 17 x 17 x 13 mm nodule in the left submandibular gland on ultrasound. Source: 

own (2024). 

 
 

CYTOPATHOLOGICAL EXAMINATION AND FROZEN SECTION 

The patient was initially submitted to fine-needle aspiration puncture (FNA), whose 

cytopathological examination revealed cellularity composed of epithelial cells organized in 

small blocks, some of which had slightly irregular hyperchromatic nuclei and a broad, 

sometimes clear eosinophilic cytoplasm. In the cell block, there is also a small group of 

columnar cells with a large cytoplasm, with a mucinous aspect, in addition to glandular acini 

without atypia. The background of the sample was hemorrhagic, containing numerous 

lymphocytes. Thus, these findings resulted in a report compatible with salivary gland 

neoplasm of uncertain malignant potential (Milan System - Category IVB). 

In view of the need for a definitive diagnosis, the lesion in the left submandibular 

gland was completely excised. Oncotic cytology in the intraoperative act ("imprint") of the 

resected material did not reveal unequivocal signs of malignancy, but identified an 

inflammatory component permeating structures of the salivary parenchyma. The initial 

impression favored lymphadadenoma or a correlated inflammatory lesion. 
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MACROSCOPIC EXAMINATION 

The material consisted of an irregular fragment of tissue measuring 3.5 x 3.0 x 2.0 

cm, containing a nodule measuring 1.9 x 1.7 x 1.5 cm. The cutting surface was yellowish 

and lobed, with adjacent fibroelastic tissue. 

 

HISTOPATHOLOGICAL EXAMINATION 

Histological sections revealed a greater submandibular gland of the seromucinous 

type, containing a nodular structure (Figure 2a) composed of histiocytoid/oncocytoid cells 

with broad and eosinophilic cytoplasm (Figure 2b). 

 

Figure 2: A : Histological section (40x) of the seromuminous submandibular gland with altered architecture in 
the upper right region. B: detail (100x) showing expansive proliferation of histiocytoid cells permeating the 
parenchyma of the salivary gland. Hematoxylin-eosin staining. Source: own (2025). 
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The nuclei were round to oval, with finely distributed chromatin and evident nucleoli. 

In foci, small intact lymphocytes are observed in the cytoplasm of the cells, which 

characterizes emperipolesis (Figure 2). The dense and extensive lymphoplasmacytic 

inflammatory infiltrate involved ducts and acini of the salivary gland in the periphery of the 

lesion. There was no necrosis, mitosis or malignant characteristics. There were no 

unequivocal signs of lymph node parenchyma that could characterize intraglandular lymph 

node involvement. The surgical margins were free. 

 

Figure 3: Histological slice (400x magnification) showing lymphocyte emperipolesis (arrow). Hematoxylin-
eosin staining. Source: own (2025). 

 

IMMUNOHISTOCHEMISTRY 

The histological slides, obtained from the material processed in paraffin blocks, were 

submitted to antigen retrieval protocols, followed by incubation with specific monoclonal and 

polyclonal antibodies. The detection was carried out using a polymer-based system, with 

the aid of high-precision automated platforms, with external histological controls, ensuring 

consistent and reliable results. The histiocytoid/oncocytoid cells were positive for the 

markers S100 (polyclonal, Figure 3a), CD68 (clone KP1, Figure 3b) and histiocyte marker, 

clone HAM56 (Figure 3c), concluding that they are S100-expressing histiocytes. In addition, 

lymphocyte emperipolesis can be observed in greater detail on S100 immunostaining 

(Figure 4a). Immunostaining was negative for CD1a (clone 010), cytokeratins, SOX10 

(clone BC34) and DOG1 (clone SP31), disfavoring HCL and oncocytoid epithelial lesions of 

the salivary gland. Staining of the common leukocyte antigen, CD45 (clone 2B11 and 

PD7/26), exhibited membranous and cytoplasmic staining of the histiocytes and 
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lymphocytes encompassed, reinforcing the hematological origin. The cell proliferation index 

at Ki-67 (MIB-1 clone) was 3%, reinforcing the indolent behavior of the lesion (Figure 4b). 

 

Figure 4: A : S100 immunomarker positive in histiocytoid/oncocytoid cells (40x magnification); B: CD68 
immunomarker marking histiocytoid/oncocytoid cells (200x magnification); C: HAM56 immunomarker marking 
histiocytoid/oncocytoid cells (200x magnification). Source: own (2025). 

 

Figure 5: A : Positive nuclear and cytoplasmic immunostaining by S100 in histiocytes with evidence of 
emperipolesis of lymphocytes surrounded by a clear halo (arrow) (400x magnification). B: evaluation of the cell 
proliferation index at Ki67, showing nuclear labeling in about 3% of the cells (200x magnification). External 
control in the upper left corner. Source: own (2025). 
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DIAGNOSIS AND FOLLOW-UP 

Morphological and immunohistochemical findings confirmed the diagnosis of Rosai-

Dorfman disease in the left submandibular gland, a rare condition of histiocytic proliferation 

characterized by emperipolesis and associated inflammatory infiltrate. The clinical and 

histopathological picture (Table 1) was consistent with the nodular and isolated presentation 

of the disease, without lymph node or systemic involvement. The patient had a good 

postoperative evolution and remained asymptomatic at a 9-month follow-up. 

 

Table 1 - Summary of the main findings of the reported case. 

 
Source: own (2025). 

 

DISCUSSION 

CLINICAL CHARACTERIZATION AND PATTERNS OF INVOLVEMENT 

Rosai-Dorfman's disease (DRD), characterized by histiocytic proliferation associated 

with emperipolesis, is a rare condition, especially in its extranodal manifestations, such as 

involvement of the salivary glands.3,22 In this context, Chen et al. (2023) reported 9 cases of 

DKD involving the submandibular gland.8 However, for the present analysis, one of these 

cases added to the study by Chen et al. and described by Hasegawa et al. (2017) was 

excluded from the calculation, as their histopathological evaluation indicated that the 

submandibular gland presented only findings compatible with IgG4-related disease, with no 

evidence of DKD.23 

In the cases previously documented in the submandibular topography, summarized 

in Chart 3 together with the present case, the clinical presentation was frequently 

associated with the effect of a slow-growing, painless mass accompanied by cervical 

lymphadenopathy. Some isolated cases presented nasal symptoms (nasal congestion, 

rhinitis, epistaxis), xerostomia, and bone compression.7,8,24-28 In addition, about one-third of 
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patients with DKKD in the head and neck have type B symptoms (fever, weight loss, night 

sweats).21 

 

Despite the self-perception of painless and slow growth reported by the patient in this 

case, there was no additional clinical manifestation, which reinforces the localized and 

indolent nature of the disease. 

The literature describes that between 30 and 40% of DKD cases have extranodal 

involvement22 and that this rate can reach 43%, according to Panikar et al. (2005). 

However, no study specifically mentions the occurrence of exclusive extranodal 

involvement, without concomitant lymph node involvement. Among the eight cases 

analyzed by Chen et al. (2023), two had exclusive extranodal involvement, a pattern also 

observed in the present report, in which the disease was restricted to the submandibular 

gland, with no evidence of associated lymphadenopathy. This observation suggests that, 

although extranodal involvement is recognized as frequent, its isolated manifestation may 

be underdiagnosed or underestimated. 

 

ANALYSIS OF PREVIOUS REPORTS AND PROGNOSTIC IMPLICATIONS 

The comparison between the present case and the one described by Panikar et al. 

(2005) reveals significant similarities, especially in relation to the age group and gender of 

the patients, both women around the fourth decade of life. However, while Panikar's patient 

had simultaneous involvement of the submandibular gland and ipsilateral cervical lymph 

nodes, associated with systemic symptoms such as fever, epistaxis and nasal congestion, 

the patient in the present report had manifestation restricted to the submandibular gland, 

without evident lymph node enlargement or systemic symptoms. In addition, in the case of 

Panikar, the management was conservative, after the diagnosis by fine-needle aspiration, 

with spontaneous regression of the lesion within one month, while in the present report, 

surgical resection was necessary for diagnostic elucidation. These findings suggest that the 

concomitant involvement of the submandibular gland and cervical lymph nodes may be 

associated with a more intense inflammatory response and, consequently, with a broader 

symptomatic spectrum, whereas forms restricted to the gland, as in the present case, tend 

to evolve in a more silent and localized manner. 
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Although some authors mention the possibility that DKKD in salivary glands is due to 

the involvement of intrasalivary lymph nodes,7 in the present case, it is in intimacy with the 

salivary gland parenchyma and no enlarged lymph node has been identified clinically or by 

imaging. These findings strongly suggest that it is a primary extranodal form, with exclusive 

involvement of the submandibular gland. 

The analysis of the eight cases mentioned by Chen et al. (2023), demonstrates a 

significant variation in the clinical presentation and evolution of DKD in the submandibular 

gland. The age of the patients varied widely, from 9 to 74 years, with a predominance of 

males, corresponding to 75% of the cases. Notably, the four cases described in patients in 

the first and second decade of life occurred exclusively in male individuals. Although the 

disease has an indolent course in most cases, it is observed that when there is systemic 

involvement of the disease associated with lymph node enlargement, the cases have 

unfavorable outcomes or marked symptoms. In the cases analyzed, 25% (2/8) of the 

patients had systemic involvement, and, among them, 50% (1/2) evolved to an unfavorable 

outcome with death. As an example, the cases described by Buchino et al. (1982) and 

Benghorbel et al. (2005) demonstrated that patients with multiple locations of the disease, 

including the nodals, submandibular gland, and other extranodal sites, required more 

complex therapeutic approaches, such as corticosteroid therapy and radiotherapy. 

However, only the case reported by Buchino et al. (1982) evolved with an ominous 

outcome. This reinforces that the presence of extensive lymphadenopathy or multisystem 

involvement may be a negative prognostic factor and contribute to a more aggressive 

course of the disease. Thus, the absence of systemic symptoms and the confinement of the 
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disease to the submandibular gland may indicate a better prognosis and less need for 

extensive therapeutic intervention. 

 

HISTOPATHOLOGICAL FINDINGS AND FINAL CONSIDERATIONS 

From the histopathological point of view, the present case confirms the classic 

findings of DKD, such as histiocytic infiltrate with emperipolesis associated with 

lymphoplasmacytic infiltrate.1-3,21 In addition, immunohistochemical findings were 

fundamental for diagnostic confirmation, with positivity for S100, CD68 and HAM56, 

corroborating the essential diagnostic criteria described for the disease.3,21 Negativity for 

CD1a was decisive for ruling out LCH, a condition that can also be positive for S100 and 

emperipolesis1, but is distinguished by the presence of Birbeck granules and positivity for 

langerin and CD1a.14 

A highlight in this report is the uniqueness of the presentation and handling. While 

some reports describe complex cases that require broader interventions, including adjuvant 

therapy,5,19,20 lesion control in this case was achieved through surgical resection, with 

favorable postoperative evolution and absence of recurrence. This outcome reinforces the 

self-limiting nature of DKD in localized presentations and the importance of early and 

accurate diagnosis to avoid overtreatment. 

Finally, the rarity of DKD in the submandibular gland highlights the relevance of this 

report. Despite advances in the understanding of extranodal manifestations of the disease, 

cases involving exclusively the submandibular gland remain underdocumented. This case 

broadens the clinicopathologic spectrum of DKD and emphasizes the importance of 

including this entity in the differential diagnosis of rare glandular masses, contributing to a 

better diagnostic accuracy and clinical management. 

 

CONCLUSION 

Rosai-Dorfman's disease (DKD) is a rare condition of uncertain etiology that may 

present nodal and extranodal manifestations, with salivary gland involvement being an 

uncommon finding. The case presented here highlights the importance of DKD as a 

differential diagnosis in salivary lesions, especially when there is a histiocytic infiltrate 

associated with emperipolesis. Detailed histopathological characterization, together with 

immunohistochemical study, is essential for the definitive diagnosis and exclusion of 

neoplasms and other histiocytoses. Although DRD has a generally indolent and self-limiting 

clinical course, its recognition is essential to avoid unnecessary therapeutic approaches. 

The present report contributes to the expansion of knowledge about this entity in an atypical 
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location, reinforcing the need for greater attention to its morphological and clinical 

presentation. 
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