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Rosai-Dorfman disease (RDD) is a rare idiopathic histiocytoproliferative disease
that usually affects the lymph nodes of the head and neck, but can also involve
extranodal sites such as the skin, sinuses, and soft tissues. Breast RDD is
exceedingly rare. It may be clinically and radiographically similar to neoplastic
and non-neoplastic diseases. We report a case of breast RDD in a 68-year-old
female patient and describe the clinical imaging and pathological features of the
patient. The management of extranodal RDD is individualized, and there are no
standardized guidelines for treatment. We highlight the importance of
considering the diagnosis of extranodal breast RDD, and suggest that surgical
resection is an effective way to treat this disease, particularly for single-focal
breast lesions with RDD.
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Introduction

Rosai-Dorfman disease (also known as sinus histiocytosis with giant lymphadenopathy,
RDD) is a rare non-Langerhans cell histiocytic benign disease of unknown cause. RDD was
first reported in 1965 by French pathologist Pierre Destombes, who thought it was a lipid
storage disease caused by inflammation (1). Subsequently, in 1966, Azoury and Reed
described an unusual case of histiocytic hyperplasia with microscopic features that differed
from known histiocytic hyperplasia (2). In 1969, American pathologists Rosai and Dorfman
correctly identified the key role of tissue cells in the pathogenesis of the disease, with the most
common manifestations being painless cervical lymph node enlargement, and low fever, and
further summarized 34 similar cases, officially naming the disease Rosai-Dorfman disease (3-
5). Early understanding of the disease focused on its impact on lymph nodes, with patients
typically presenting with painless, unilateral or bilateral lymphadenopathy, often
accompanied by low-grade fever, weight loss, and night sweats. With further research, it
has been found that Rosai-Dorfman disease is not limited to lymph nodes and can also affect
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multiple organs, including the skin, bones, respiratory tract, and
gastrointestinal tract. Breast involvement is a very rare manifestation,
with no more than 50 cases of breast RDD reported to date (6). The
clinical manifestations and imaging findings of breast RDD are often
non-specific, resembling either tumorous or non-tumorous
conditions, which reflects the importance of pathological analysis
in diagnosis. Biopsy typically reveals characteristic pathological
features, including patchy proliferation of foamy histiocytes with
emperipolesis. Immunohistochemically, the disease is marked by
infiltration of large histiocytes and lymphoplasmacytic cells. The
histiocytes show positive staining of S100 and CD68, commonly
displaying emperipolesis.

The vast majority of cases of Rosai-Dorfman disease are
considered to be benign reactive proliferations, but a small
number of cases may present as chronic, persistent diseases, and
in rare instances, may even progress to malignancy. The exact
pathogenesis remains unclear, but studies have suggested it may be
closely related to immune system dysregulation and certain genetic
factors. Recent research has revealed that the development of Rosai-
Dorfman disease (RDD) may be closely linked to specific genetic
mutations, such as BRAF, KRAS, and NRAS involving in the
abnormal activation of the MAPK/ERK signaling pathway (7).
Studies have shown that the BRAF V600E mutation is clinically
relevant in some RDD patients, especially in relation to chronicity,
recurrence, and resistance to conventional treatments (8).
Additionally, the abnormal expression of certain immune
regulatory factors, such as IL-10 and TNF-0,, are also believed to
play a key role in the immune pathological mechanisms of RDD (9).
RDD is, therefore, associated with multiple gene mutations that
exhibit different distributions across different subtypes of the
disease. In addition, these genetic mutations are also associated
with prognosis, as specific mutations (such as BRAF or KRAS) often
suggest a more aggressive disease course and poorer treatment
outcomes (10).

Although there are currently no treatment guidelines for RDD,
several options ranging from close observation to surgical resection
have been proposed (11). In recent years, molecular studies
targeting specific mutations have laid the foundation for
personalized treatment and precision medicine in RDD, offering
important insights for the development of novel targeted therapies
and immunotherapies aimed at improving patient prognosis. Here
we describe a patient with the typical clinical characteristics of
breast RDD, and discuss the clinical imaging findings, auxiliary
findings, and course of treatment and follow-up.

Clinical data

A 68-year-old female with “a lump in the left breast for six
months” was admitted to the hospital. The patient had an
incidentally discovered lump in the left breast, located in the
upper outer quadrant of the left breast, about the size of an
“apricot”, without tenderness, red or purple skin on the surface,
nipple bleeding, discharge, skin redness or swelling. The patient
previously did not receive diagnosis and treatment of the breast
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lump, but recently noticed that the mass gradually increased to the
size of an “egg”. Also the red and purple range of the skin on the
surface of the mass increased, so she was admitted to our hospital.

She had a history of hypertension for two years, managed with
oral nicardipine (10 mg once daily), and newly diagnosed elevated
blood glucose (6.49 mmol/L), controlled by diet. She also had a
history of surgical treatment for a “left upper limb fracture”, with
good postoperative recovery. Her obstetric history included five
pregnancies, with two live births and no history of dysmenorrhea.
She had no history of food or drug allergies and denied a family
history of breast tumors and other malignancies.

Physical examination revealed a hard, irregularly shaped, non-
mobile mass of approximately 9 cm x 7 ¢cm in size near the axilla in
the upper outer quadrant of the left breast. The mass adherent to the
skin had an unclear boundary, an irregular surface, and showed
overlying skin discoloration (Figure 1A).

Pre-admission ultrasound revealed significant thickening of the
skin and subcutaneous soft tissues in the upper outer quadrant of
the left breast, with increased echogenicity and a cobblestone
appearance. The lesion measured approximately 8 cm x 5 cm x 3
cm and exhibited rich blood flow signals, suggesting localized skin
and subcutaneous soft tissue edema (Figures 1B, C). Mammography
revealed an asymmetric dense shadow in the upper outer quadrant
of the left breast, classified as BI-RADS 4B (Figures 1D, E).
Magnetic Resonance Imaging (MRI) of the breast indicated an
abnormal signal in the glandular tissue at the posterior edge of the
upper outer quadrant, involving the skin, with a suspicion of
malignancy classified as BI-RADS 4C. Differential diagnosis
included atypical low-grade angiosarcoma and cutaneous Rosai-
Dorfman disease (Figures 1F, G). Chest Computed Tomography
(CT) revealed a soft tissue density mass in the outer quadrant of the
left breast, with spiculated margins and connection to the skin
(Figure 1H). After admission, the patient underwent fasting
peripheral venous blood collection in the morning. Blood routine
based on whole blood, blood biochemistry, liver and kidney
function and infectious disease analysis on serum, and blood
coagulation analysis on plasma, were tested. The results of all
these laboratory tests were within the normal range.

Following admission, a biopsy of the left breast mass was
performed. Pathology results indicated that collagen fiber
hyperplasia with a large amount of foam-like tissue and plasma cell
infiltration was present. Immunohistochemistry revealed S-100 (+),
CK (-), CD31 (-), CD30 (+), LK (-), CD38 (plasma cells +), ERG (-),
CD3 (T cells +), CD68 (histiocytic cells +), CD20 (B cells +), and a Ki-
67 positivity rate of 5%. Thus Rosai-Dorfman disease was considered.
The patient then underwent quadrantectomy of the left breast
(Figures 2A, B). Postoperative routine pathology confirmed Rosai-
Dorfman disease (Figures 2C-F), and immunohistochemistry
revealed CK (-), CD68 (+), S-100 (+), CD38 plasma cells (+),
CD138 plasma cells (+), CD3 lymphocytes (+), CD31 blood vessels
(+), CD34 (-), and CDla scattered weakly (+), and the Ki-67
positivity rate was 5%.

A one-year postoperative follow-up indicated that the patient
was well with good wound healing and no recurrence
(Supplementary Figure S1).
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Discussion

According to the revised classification by the Histiocyte Society,
Rosai-Dorfman disease is part of group R of histiocytosis, which
includes familial RDD, classic RDD, extranodal RDD, tumor-
associated RDD, RDD associated with immune disorders, and
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various other types of histiocytosis (12). Over 40% of patients have
extranodal RDD, commonly affecting sites such as the nasal cavity,
skin, orbits, bones, and central nervous system (13). Some studies
suggest that RDD may result from immune dysregulation or
infection, either through cell-mediated immune disorders or in
association with infections by varicella-zoster virus, herpes simplex

Patient’s clinical findings and imaging findings. (A) We observed red and purple skin changes on the surface of the mass (black arrow); (B, C) Ultrasound
showed an echo-enhanced mass of 8 cm X 5 cm X 3 cm in the left breast, with cobblestone changes and abundant internal blood flow signals;

(D, E) Left breast mammography (MLO, CC) revealed an asymmetric dense shadow in the upper outer quadrant of the left breast; (F, G) MRI of the
breast indicated an abnormal signal in the glandular tissue at the posterior edge of the upper outer quadrant involving the skin; (H) CT shows a soft
tissue density mass in the left breast with spiculated margins and connection to the skin. In Figures (D—H), the blue arrow indicates the lump, the red
arrow indicates the breast skin, and the yellow arrow indicates the breast tissue.
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virus, Epstein-Barr virus, cytomegalovirus or HIV (14). Classic RDD
commonly presents with painless cervical lymphadenopathy, with
symptoms such as fever, night sweats and weight loss (3, 5). When
extranodal RDD occurs in the nasal cavity, the main clinical
manifestations are nasal obstruction and nasal mass (15); when it
occurs in the skin, it could manifest as papulonodular lesions,
sclerotic plaques, tumor-like lesions, acneiform lesions,
xanthomatous rash, and etc. (16).

There are few reports on breast RDD in the English literature.
We searched and reviewed previously published literature,
including case reports and case series. As shown in Table 1, we
collected 48 cases of RDD involving breast and related information
(6, 17-30). Breast RDD occurs mostly in women, but there are
reports in men as well (22, 27). Patients with RDD confined to the

10.3389/fonc.2025.1474931

breast generally present with a local, slow-growing, painless mass,
which is hard in texture and poorly demarcated. Radiological
examination may not clearly distinguish RDD from breast cancer,
with mammograms possibly showing single or multiple poorly-
defined masses without calcifications, and ultrasound showing
hypoechoic features (30-32). In our case, the patient presented as
an echo-enhanced mass in the upper outer quadrant of the left
breast, with significant thickening of the outer glandular skin and
subcutaneous soft tissue. Here the RDD cases, originated from the
sinus histiocyst of the breast, affected the breast skin. Although the
disease does not originate from the breast epithelial cell, the lesions
do stem from the component the breast. Considering the imaging
and pathological evidence of breast invasion, we named this case as
breast RDD.

100pm
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FIGURE 2
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Postoperative specimen findings and pathological results of the patient. (A, B) Intraoperative specimen and profile (yellow arrow indicates breast skin, blue
coil indicates breast mass); (C, D) Stained bands and the hyperstained bands were arranged alternately, and the light-stained areas were spindled to
polymorphic histiocytes with large volumes and varying numbers of lymphocytes and plasma cells in the cytoplasm. The arrows showed the protrusion
phenomenon [original magnification of H & E: (C) x 40, scale bar = 200um; (D) x 400, scale bar = 20um]; (E, F) Immunohistochemistry showed positive
CD68 (IHC: x 100, scale bar = 100um) and partial positive S100 expression (IHC: x 100, scale bar = 200um).
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TABLE 1 Information of typical cases of breast RDD reported previously in the literature.

Reference

Case No.

Age

Gender

Clinical
presentation

Breast Side

Extramammary
involvement

Diagnostic
modality

Treatmnet of
breast lesion

Follow-up
(mouths)

Outcome

No recurrence - 2

6-60
median 46 (range Right - 3, Left - 1, . . . Systemic RDD
Green 1997 (17) 7 15-84) F Breast mass Bilateral - 2, N/A -1 YS° 3,n0-4 Core biopsy Excisoonal biopsy ZN/A Deceased - 1
N/A - 4
Hummel 1999 (18) 1 52 F Breast mass Left yes FNA Excisoonal biopsy 18 No recurrence
Bansal 2010 (19) 1 35 M Breast mass Right no FNA Untreated 18 No recurrence
Tenny 2011 (20) 1 64 F Breast mass Right yes Core biopsy Excisoonal biopsy 6 Recurrence
. . 36 -1 No recurrence - 1
Mantilla 2016 (21) 2 59,67 F Breast mass Left- 1, N/A -1 N/A Core biopsy Untreated - 1, N/A - 1
N/A -1 N/A -1
El-Attrache 2018 (22) 1 55 M Breast mass Right no Core biopsy Excisoonal biopsy 36 Recurrence
Cor'e 'b10p81es b 6-72 No recurrence - 4
median 54 (range = F- 18 Breast mass or Excisional 24 Recurrence - 1
Hoffmann 2019 (23) 22 37-71) M- 4 detectd on MG N/A no {nopswst/ i 17 N/A 72 Recurrence - 1
umpectomies - 17, N/A N/A - 16
Mastectomy - 1
Core biopsies - 1, Reduction
. Excisional biopsy - =~ Mammoplasty - 1,
Shetty 2020 (24) 4 median 58 (range F Breast mass Right no 1, Reduction Partial mastectomy - 1, 12-168 - 3 No recurrence - 3
43-69) . . N/A -1 N/A -1
Mastectomy - 1, Excisional biopsy - 1,
N/A -1 Excisional biopsy - 1
Battle 2021 (25) 1 49 F Breast mass Right no Core biopsy Untreated 12 No recurrence
Tancu 2021 (6) 1 63 F Breast mass Left no Core biopsy Untreated 12 No recurrence
Breast mass or
o : Lno- . . - . .
Reddy 2021 (26) 2 36,58 F detectd on MG Left yes - 1,no - 1 Excisional biopsy Excisional biopsy 12-24 No recurrence
Nguyen 2023 (27) 1 58 M Breast mass Left no Core biopsy Excisoonal biopsy 24 No recurrence
Prakashchandra Suth
rafashehandra suthar 1 55 F Breast mass Left yes Core biopsy Excisoonal biopsy N/A N/A
2024 (28)
Lo Breast mass or . Excisoonal biopsy - 48 No recurrence - 1
2
Zhi Qing Choo 2021 (29) 2 52,37 F detectd on CT Left no Core biopsy 1, Untreated N/A N/A
Abnormal . .
Sumner 2022 (30) 1 59 F Bilateral no Core biopsy Untreated N/A N/A

detectd on MG

F, Female; M, Male; MG, Mammography; CT, Computed Tomography; N/A, not available; FNA, fine needle aspiration; RDD, Rosai-Dorfman disease; - “n”, stands for number of cases.
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RDD most commonly affects the superficial and dermal layers,
consistent with its frequent extranodal presentation in the skin.
Cutaneous RDD is a rare manifestation of RDD limited to the skin
and subcutis (33, 34). Two dermatologists who collected data from
patients diagnosed with cutaneous RDD found that the lesions typically
present as non-specific, asymptomatic red-brown to yellow papules,
nodules, or plaques, which may be localized or disseminated (35). The
lesions may remain confined to the skin and dermis, or appear as
protruding nodules or masses on the skin surface or in the
subcutaneous tissues. For instance, a 55-year-old woman diagnosed
with cutaneous RDD presented with multiple tubercles protruding
from the skin of her trunk and extremities (36). Similarly, a 14-year-old
girl presented with a tender, active subcutaneous mass in her left arm
that lasted three years, which was surgically removed and confirmed as
cutaneous RDD (37). In our case, the breast lesions invaded the skin,
causing redness, subcutaneous edema, and a palpable lump in the
subcutaneous breast tissue. The unusual presentation of a breast lump
in an elderly woman may raise concern for breast malignancy, which is
atypical for RDD (38).

Invasive breast cancer and lymphoma may also present as masses
with increased echogenic borders. The imaging characteristics of RDD
can resemble those of breast carcinoma, particularly invasive ductal
carcinoma (IDC), which often presents as a poorly defined mass.
However, IDC typically arises from the fibroglandular tissue and often
shows microcalcifications on mammography, which is less common in
RDD. Similarly, fibrocystic changes or benign breast tumors may appear
as well-circumscribed masses on imaging, though they are often more
mobile and associated with benign clinical signs. Extranodal non-
Hodgkin lymphoma (NHL) may also present as a breast mass, and its
imaging characteristics may overlap with RDD. However, lymphoma
typically presents with more systemic symptoms, such as fever, weight
loss, and night sweats, and biopsy would reveal atypical lymphoid cells
rather than the “emperipolesis” characteristic of RDD. Additionally, skin
abscesses or infected skin appendages may show similar radiological
features, but these are usually associated with acute inflammatory signs
such as warmth, redness, and tenderness, which distinguishes them
from the more indolent nature of RDD. Diagnosis of RDD is typically
confirmed by core needle biopsy, which demonstrates emperipolesis
(the engulfment of intact lymphocytes by histiocytes) and is
immunohistochemically positive for S-100 protein (31).

RDD is a self-limiting benign disease with a good prognosis,
and some cases have been reported to resolve spontaneously (39).
There are no definitive treatment guidelines for RDD worldwide,
and there is still controversy over the treatment. The treatment of
RDD should be individualized. For patients with simple lymph
node type or skin-only asymptomatic RDD, observation and close
follow-up are sufficient; for patients with solitary extranodal lesions
or RDD causing local organ compression, surgical excision of the
lesion is recommended; for patients with symptomatic lymph node
or cutaneous RDD, as well as those with multifocal, inoperable
extranodal lesions or systemic, intractable disease, systemic
pharmacotherapy-primarily corticosteroids-should be considered
(11). Some studies have shown that radiotherapy, chemotherapy,
and immunomodulatory therapy are also effective methods for
controlling and treating RDD (31). Although surgery is typically
limited to biopsy, surgical resection can be curative for localized
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disease (Table 1). Most patients undergo surgical resection at the
time of diagnosis and do not experience recurrence during follow-
up (40). In this case, the patient also underwent surgical resection,
and there was no recurrence after one year, indicating that surgical
resection is an effective treatment for breast RDD.

We report a rare case of a 68-year-old female patient with breast
RDD. Based on the clinical and radiological finding, this tumor is
easy to misdiagnose as a breast tumor. However, tissue pathology, as
the gold standard for RDD diagnosis confirmed the disease through
core needle biopsy and postoperative routine pathology. This case
highlights the variability in the presentation of the disease and the
need to recognize the clinical and radiological variability of breast
RDD patients, the importance of diagnosis, and the options for
treatment methods. Due to the rarity of breast RDD, further
research is required to better understand its pathogenesis and
develop standardized management guidelines.
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