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literature review
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Rosai-Dorfman-Destombes disease (RDD) is a rare histiocytic proliferative disorder,
with primary scalp and intracranial involvement being particularly uncommon.
The imaging features and clinical manifestations of RDD often overlap with other
intracranial lesions, such as meningiomas, leading to misdiagnosis. This study
presents a case of primary scalp and intracranial RDD, with a comprehensive analysis
of its imaging, pathological, and intraoperative findings, alongside a review of the
literature on central nervous system (CNS) RDD and its diagnostic and therapeutic
advancements. Preoperative CT and MRI scans clearly depicted characteristic changes
in the scalp and intracranial lesions. However, the preoperative assessment failed
to fully recognize abnormalities in the skull base, leading to an incomplete initial
understanding. During surgery, the dura mater and obstructed superior sagittal
sinus were resected extensively, and the pathology confirmed RDD. Postoperative
recovery was smooth, and no recurrence was observed during follow-up. This case
emphasizes the importance of detailed imaging in the diagnosis and treatment
of RDD, combining preoperative evaluation with intraoperative observations to
reduce the risk of misdiagnosis and recurrence. Furthermore, the exploration of
individualized treatment strategies and targeted therapies plays a crucial role in
managing complex cases. This study offers valuable experience for the diagnosis
and treatment of similar rare cases.
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1 Introduction

(RDD)
non-Langerhans cell histiocytosis, with an incidence of approximately
1 in 200,000. The disease was first reported by Destombes (1) in 1965,
and subsequently, in 1969, Rosai and Dorfman (2) conducted a

Rosai-Dorfman-Destombes ~ disease is a rare

detailed study of 34 patients and characterized the disease as “sinus
histiocytosis with massive lymphadenopathy” In 1987, RDD was
classified as a non-Langerhans cell histiocytosis, characterized by
extensive accumulation and infiltration of pale histiocytes. In the
revised classification of histiocytosis in 2016, cutaneous RDD was
categorized as Group “C,” while familial, classic, extranodal, tumor-
associated, and immune-related RDD were classified under Group “R”
(3). In 2023, the fifth edition of the World Health Organization
(WHO) classification of hematologic and lymphoid tissues (lymphoid
tumors) included RDD under the category of histiocytic/macrophage
tumors, recognizing it as a true neoplastic disorder (4).

The typical clinical presentation of RDD includes painless
enlargement of one or more lymph nodes, often accompanied by fever,
elevated neutrophil count, accelerated erythrocyte sedimentation rate,
and hyperglobulinemia. Although RDD primarily affects the
lymphatic system, there have been reports of extranodal involvement,
affecting sites such as the skin, nasal cavity, orbit, and even multiple
organs such as the salivary glands, spleen, pancreas, and testes (5, 6).
Extranodal RDD accounts for approximately 43% of all RDD cases,
while primary central nervous system (CNS) involvement is relatively
rare, comprising about 5% of all RDD cases. The male-to-female ratio
of the disease is approximately 1.8:1, with a higher incidence observed
in males aged 40-50 years (7, 8). This article reports a case of primary
scalp and intracranial RDD diagnosed and treated at the Second
Hospital of Lanzhou University, and discusses it in conjunction with
relevant literature, aiming to provide a reference for the diagnosis and
treatment of similar cases.

10.3389/fneur.2025.1557385

2 Clinical data

The patient is a 48-year-old female who was admitted to the
hospital on November 18, 2024, due to a “painless mass on the
scalp for over a year” On November 7, 2024, the patient underwent
a fine needle aspiration biopsy of the scalp mass at the First People’s
Hospital of Lanzhou New Area. The postoperative pathological
result indicated RDD (Figures 1A,B). Upon admission, physical
examination revealed a mass beneath the scalp on the vertex of the
head, which was oval-shaped, with a maximum diameter of
approximately 9 cm. On palpation, the mass was firm,
non-fluctuant, without tenderness or arterial pulsation. The
overlying scalp was slightly erythematous, with local protrusion,
and there was no ulceration (Table 1).

2.1 Preoperative initial assessment

Preoperative hematological and biochemical analyses (Table 2)
revealed key abnormalities associated with immune dysregulation and
metabolic activity, including decreased lymphocyte counts, reduced
complement Cl1q levels, and elevated lactate dehydrogenase and
alpha-hydroxybutyrate dehydrogenase levels.

Three-dimensional CT of the head performed at our hospital
showed that the inner and outer tables of the skull were intact and
smooth, with no significant bone defects. Head MRI revealed a
subcutaneous mass on the vertex, measuring approximately
9 x 7.5 x 5 cm. The inner and outer tables of the skull were intact,
and an intracranial mass involving the superior sagittal sinus was
present, measuring about 5.5 x 4 x 2 cm (Figure 2). On November
21, 2024, cerebral angiography revealed near-complete occlusion
of the superior sagittal sinus due to tumor infiltration, with
extensive collateral circulation formation. The angiogram showed
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Pathological Findings Before and After Treatment in a 48-Year-Old Female with Scalp-Intracranial RDD. (A) Core biopsy, Hematoxylin and Eosin (HE),
10 X 20. (B) Core biopsy, S-100 positive, Immunohistochemistry (IHC), 10 x 20. (C) Histiocytes and perivascular plasma cell infiltration, HE, 10 x 20.
(D) Lymphocytes extending into the histiocyte cytoplasm, HE, 10 x 20. (E) CD68 positive, IHC, 10 x 20. (F) S-100 positive, IHC, 10 x 20.
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venous reflux through the anterior orbital floor and superior and
inferior communicating veins into the cavernous sinus and
superior petrosal sinus, eventually returning to the sigmoid sinus,
with significant collateral circulation formed around the bilateral
sagittal sinuses.

2.2 Surgical method

On November 22, 2024, under neuronavigation guidance, the

« »

intracranial lesion site was marked, and a wide-based “n”-shaped
scalp flap was designed around the subcutaneous lesion. The scalp
was incised in layers, revealing a subcutaneous tumor infiltrating the
dermis, fat layer, and galea aponeurotica. The tumor was yellowish-
white, firm in texture, moderately vascularized, and well-

demarcated. Using a sharp blade, the lesion was resected in sections.

TABLE 1 Timeline of care of the patient.

Date Event

2023-11 Symptom Onset: Painless scalp mass

2024-11-07 Initial Biopsy: Scalp RDD diagnosis confirmed

2024-11-18 Hospital Admission

2024-11-19 Preoperative Imaging: MRI and CT

2024-11-21 Angiography: Superior sagittal sinus involvement detected

2024-11-22 Surgery: Tumor resection and dura repair

2024.11.28 Postoperative Management: Subcutaneous fluid accumulation
addressed

2024-01-15 Follow-up: No recurrence observed

10.3389/fneur.2025.1557385

Due to the thin epidermal layer and the potential for extensive scalp
defects with complete removal of the subcutaneous tumor, resection
was limited to the relatively normal subcutaneous tissue. Deeper
exploration revealed no apparent defects or signs of invasion in the
periosteum. Upon retracting the scalp flap, the periosteum was
tightly adherent to the skull at the sagittal suture, but the boundary
between the periosteum and the outer table of the skull was
otherwise clear. The outer table of the skull across the surgical field
appeared smooth, intact, and exhibited no abnormal color
or texture.

A cross-midline cranial bone flap measuring approximately
7 x 5 cm was created under neuronavigation. Upon re-examining the
inner table of the skull, no significant tumor invasion or
abnormalities were observed. The dura mater was markedly
thickened, and the intracranial tumor shared a similar appearance
and consistency with the subcutaneous lesion. The tumor was
irregular in shape, primarily located on the left side of the superior
sagittal sinus, and exhibited a richer blood supply than the
subcutaneous lesion. The sinus cavity was almost entirely obliterated.
The tumor, along with the involved dura mater and superior sagittal
sinus, was completely resected. Intraoperative bleeding was minimal.
After repairing the dural defect, the cranial bone flap was
repositioned and secured.

Postoperatively, the extensive flap area resulted in subcutaneous
fluid accumulation, which was managed with fluid aspiration and
compression dressing for symptomatic relief.

2.3 Pathological results

Histopathological examination revealed a large number of
abnormally proliferating histiocytes with abundant cytoplasm.

TABLE 2 Key hematological and biochemical findings relevant to the diagnosis of the patient.

Indicator Value Reference range Clinical relevance
White Blood Cell Count (WBC) 4.34 x10"9/L 4.00-10.00 x10A9/L Normal
Neutrophil Ratio (NE%) 73.10% 40-70% Elevated
Lymphocyte Ratio (LY %) 17.50% | 20-40% Decreased
Monocyte Ratio (MO%) 7.60% 2-8% Normal
Eosinophil Ratio (EO%) 1.60% 1-4% Normal
Basophil Ratio (BA%) 0.20% <1% Normal
Neutrophil Count (NE#) 3.17 x1019/L 2.00-7.00 x1019/L Normal
Lymphocyte Count (LY#) 0.76 x1079/L | 1.00-4.00 x1079/L Decreased
Monocyte Count (MO#) 0.33 x1079/L 0.10-0.60 x1079/L Normal
Eosinophil Count (EO#) 0.07 x101A9/L 0.02-0.50 x1079/L Normal
Basophil Count (BA#) 0.01 x1079/L 0.01-0.10 x1079/L Normal
Hemoglobin (HGB) 124 g/L 120-160 g/L Normal
Mean Corpuscular Hemoglobin

Concentration (MCHC) 311¢g/L ] 320-360 g/L Decreased
Complement Clq 118.0 mg/L | 120-180 mg/L Decreased
Lactate Dehydrogenase (LDH) 332U/L 1 140-280 U/L Elevated
Alpha-Hydroxybutyrate Dehydrogenase

(HBDH) 309 U/L 1 72-182 U/L Elevated
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FIGURE 2

Imaging Findings Before and After Treatment in a 48-Year-Old Female with Scalp-Intracranial RDD. (A) Neuronavigation was used to mark the
intracranial lesion site, and a wide-based flap was designed around the subcutaneous lesion. (B) Preoperative 3D CT showed no obvious erosion or
destruction of the sagittal suture or the outer table of the skull. (C) Postoperative CT showed patchy high-density areas within the bone plate,
suggestive of tumor-like changes in the bone. (D) Preoperative head MRI T1 sequence showed the bone plate appearing hypointense, with both
intracranial and subcutaneous tumors displaying homogeneous low signal. (E) Preoperative enhanced MRI showed enhancement of the bone plate,
intracranial tumor, and subcutaneous tumor, all presenting with high signal. (F) Postoperative follow-up enhanced MRI revealed subcutaneous fluid
accumulation and a hypointense bone plate, suggesting ischemia due to the loss of blood supply in the bone flap.

Lymphocytes were seen infiltrating the cytoplasm, with stromal hyaline
degeneration and multinucleated cells present. Immunohistochemical
staining results were as follows: tumor cells were positive for Vimentin
(+), S-100 (+), CD68 (+), CD163 (+), Cyclin D1 (+); negative for CD1a
(—), Langerin (—), GFAP (), Olig-2 (—), EMA (-), Syn (-), CKp (-),
p53 (wild-type), ATRX (+), SSTR2 (—), LCA (—), CD38 (plasma cell
positive), CD3 (T cell positive), CD20 (B cell positive). The Ki67 labeling
index was 3% (Figures 1C-F).

3 Literature review

RDD is a rare and complex disorder, and much of the research on
its pathogenesis, clinical features, and treatment strategies is still
evolving. Below is a review of recent studies that provide insights into
various aspects of the disease.

3.1 Etiology and pathogenesis

The exact etiology and pathogenesis of RDD remain unclear. It is
currently believed that the disease may be related to multiple factors,
including infections, immune abnormalities, and genetic factors. Among
the infectious factors, viruses (such as Epstein-Barr virus and human
herpesvirus 6) and bacteria (such as Brucella) have been suggested as
potential triggers, although there is no conclusive evidence to support
these associations (9, 10). Immune abnormalities are considered a key
mechanism in the pathogenesis of RDD. Studies have shown an imbalance

Frontiers in Neurology

in the proportion of CD4+ and CD8+ T cells in peripheral blood, which
may lead to the abnormal activation and proliferation of histiocytes (9,
11). Additionally, gene mutations such as KRAS and MAP2K1, as well as
defects in the Fas/FasL signaling pathway, have been detected in some
cases of RDD, suggesting that genetic factors may play a role in disease
development (12, 13). Overall, RDD is likely the result of a multifactorial
interplay, involving immune responses triggered by infections, genetic
susceptibility, and the influence of the inflammatory microenvironment.
Further research is needed to better understand the pathogenesis of RDD
and to develop targeted therapeutic strategies.

3.2 Clinical features and diagnosis

RDD is a rare histiocytic proliferative disorder with a diverse range of
clinical presentations. Patients’ chief complaints vary widely, from
asymptomatic skin nodules to thrombocytopenia. The hallmark feature
of RDD is painless lymphadenopathy, most commonly involving the
cervical lymph nodes, which account for 80-90% of cases. In addition,
about 40% of patients have extranodal involvement, with affected sites
including the skin, nasal cavity and paranasal sinuses, bones, orbits,
genitourinary system, and central nervous system (CNS) (14). When the
skin is involved, it manifests as polymorphic rashes or nodules. Skeletal
lesions typically present as osteolytic foci or bone destruction (15, 16).
CNS involvement may present with symptoms such as headaches,
seizures, or focal neurological deficits (17).

Imaging findings typically show well-defined, contrast-enhancing
soft tissue lesions at the affected sites. Cranial and brain CT scans of
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RDD often reveal homogeneous high-density or isodense soft tissue
masses, sometimes accompanied by bone destruction or abnormalities
in the skull plate. MRI findings typically show low signal on T1, iso- or
high signal on T2, and uniform or heterogeneous enhancement after
contrast administration. Intracranial lesions often involve the dura
mater or the skull and may be confused with meningiomas (18).

Systemic symptoms in RDD are rare, with only a small proportion
of patients presenting with fever, weight loss, or night sweats.
Laboratory findings may show mild anemia, accelerated erythrocyte
sedimentation rate (ESR), or hypergammaglobulinemia, but these are
not specific indicators. The course of RDD is typically slow, and while
some cases may resolve spontaneously, those involving vital organs
may lead to severe complications. Therefore, the clinical presentation
of RDD requires comprehensive assessment through pathological and
immunohistochemical analysis to confirm the diagnosis and evaluate
the prognosis.

3.3 Pathological features

RDD is a rare histiocytic proliferative disorder that can pose a
challenge to clinical and laboratory diagnosis. The characteristic
pathological features are of significant diagnostic importance (19, 20).
Pathologically, RDD is characterized by alternating light-staining
areas composed of histiocytes and dark-staining areas consisting of
inflammatory cells such as plasma cells and lymphocytes, forming
diffuse or nodular lesions. In some cases, histiocytes exhibit
“emperipolesis,;” where lymphocytes are phagocytosed by the
histiocytes (21). Under hematoxylin and eosin (HE) staining, the
typical appearance shows large histiocytes phagocytizing multiple
smaller lymphocytes. Additionally, various forms of histiocytes and
lymphocytes present in the lesion often exhibit an “alternating light
and dark” irregular distribution pattern.

Although the classic presentation of RDD is bilateral cervical
lymphadenopathy, it can also present with heterogeneous manifestations
at various extranodal sites, including the skin, bones, kidneys, pancreas,
central nervous system, and other organs. Due to the difficulty in
identifying the characteristic histiocytes, the diagnosis of RDD can
be complicated. Therefore, it is essential to use immunohistochemical
staining for further differentiation. RDD histiocytes typically express
CD68 (KP-1), CD163, CD4, CD11c, Cyclin D1, and Octamer-binding
transcription factor 2 (Oct-2) (9, 22). Among these, S-100 positivity has
greater diagnostic specificity, as some studies have reported CD86 being
negative and CD1a weakly positive in RDD cases (23).

In non-specific inflammatory backgrounds, histiocytes are often
sparsely distributed and difficult to locate, accompanied by intense
infiltration of inflammatory cells. This can lead to confusion with other
diseases, such as Langerhans cell histiocytosis, plasma cell granulomas,
and meningiomas, during pathological examination. Therefore, the
application of immunohistochemical staining is crucial for the differential
diagnosis of RDD. Markers such as CD68 (KP-1), S100, and CD1a should
be assessed for accurate diagnosis.

3.4 Differential diagnosis

RDD has a wide spectrum of clinical manifestations, and
when it involves the lymph nodes or meninges, it can easily
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be confused with several other diseases. For accurate diagnosis
and formulation of an appropriate treatment strategy, it is
important to differentiate RDD from other diseases that share
similar clinical or radiological features. These diseases include
Langerhans cell histiocytosis (LCH), Erdheim-Chester disease
(ECD), meningiomas, meningeal lymphoma, and idiopathic
hypertrophic pachymeningitis. By comparing the pathological
features, immunohistochemical staining, radiological findings,
and clinical course of these diseases, the diagnostic characteristics
of RDD can be more clearly defined and other possible diagnoses
effectively ruled out. Below are the main points for differentiating
these diseases:

1 Langerhans Cell Histiocytosis (LCH): LCH is primarily
composed of Langerhans cells, which have lobulated nuclei
and characteristic cytoplasm. It is often associated with bone
involvement, visceral organ involvement, and skin lesions.
Immunohistochemically, LCH is positive for CD1a and S100
(21). In contrast, RDD predominantly involves macrophages,
which show phagocytosis of lymphocytes or red blood cells.
Immunohistochemically, RDD is CDla-negative, with
positive staining for S100 and CD68. Clinically, LCH is more
common in children and involves multiple systems, often
with a poor prognosis, while RDD is more common in young
adults, typically presenting with painless lymphadenopathy
and a better prognosis. Radiologically, LCH is associated
with bone damage, while RDD primarily presents
with lymphadenopathy.

2 Plasma Cell Granuloma: Plasma cell granuloma is
characterized by an inflammatory infiltrate predominantly
composed of plasma cells, often accompanied by vascular
proliferation and tissue necrosis (24). In contrast, RDD is
marked by proliferation of histiocytes with large, pale-
staining cytoplasm and the characteristic “infiltration”
phenomenon, where histiocytes engulf lymphocytes.
Immunohistochemically, RDD histiocytes are positive for
CD68 (KP-1) and S100, while plasma cell granulomas show
a characteristic immune phenotype with CD138 positivity
(25). These pathological and immunohistochemical
features allow for effective differentiation.

3 Erdheim-Chester Disease (ECD): ECD is characterized by
foamy macrophages with a spindle shape, often with systemic
involvement such as bones, heart, kidneys, and the nervous
system. Radiologically, ECD typically presents with bilateral
sclerosis or bone proliferation in long bones.
Immunohistochemically, ECD is positive for S100 and CD68
but negative for CD1a, and it is commonly associated with
BRAF gene mutations (26, 27). RDD, however, is mostly
composed of macrophages that engulf lymphocytes, and
immunohistochemistry shows positivity for S100 and CD68
but is negative for CD1a. RDD lesions typically involve painless
lymphadenopathy in the neck, axilla, and groin, and the disease
course is self-limiting with a good prognosis. ECD, on the
other hand, often involves multiple organs with a poor
prognosis. These distinguishing features help differentiate
the two.

4 Meningioma: Meningiomas and RDD may overlap in clinical
presentation and radiological findings, but they differ
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significantly in pathological and histological features.
Meningioma is a common intracranial tumor that typically
presents with symptoms such as headache, seizures, or
neurological deficits (28). Radiologically, meningiomas are
typically located in the dura or subdura, with CT or MRI
showing enhancing masses with a clear boundary from the
brain parenchyma. Pathologically, meningiomas are composed
of lobulated tumor cells, often arranged in a “whorled” pattern,
and immunohistochemically positive for EMA and Vimentin,
but negative for S100. These pathological and radiological
differences allow for the effective distinction between RDD and
meningiomas (29).

5 Meningeal Lymphoma: Primary or secondary CNS
lymphoma (meningeal lymphoma) is primarily composed
of immature B or T lymphocytes (30, 31). Pathologically,

diffuse

proliferation, and immunohistochemical staining is
positive for CD20 (B-cell marker) or CD3 (T-cell marker),
while S100 is negative (32). Radiologically, RDD often
presents as a clear-marginated meningeal lesion with

meningeal lymphoma shows lymphocyte

uneven enhancement, whereas meningeal lymphoma is
typically a uniformly enhanced mass with adjacent brain
edema and mass effect (31). The pathological and
immunophenotypic differences can help differentiate the
two and guide subsequent treatment.

6 Idiopathic
hypertrophic pachymeningitis is a chronic inflammatory

Hypertrophic  Pachymeningitis:  Idiopathic

disease of the dura mater of unknown etiology, primarily

presenting with diffuse thickening of the dura. Radiologically,

it shows significant meningeal enhancement and is often

accompanied by symptoms like headache and cranial nerve

palsy (33, 34). Pathologically, idiopathic hypertrophic
pachymeningitis shows fibrosis and chronic inflammatory cell
infiltration without the “infiltration” phenomenon seen in
RDD, and its immunohistochemical markers are nonspecific
(35). In contrast, RDD lesions are usually localized and exhibit
characteristic cytological changes, whereas hypertrophic
pachymeningitis tends to present with widespread thickening
and nonspecific inflammatory responses. These features can
help distinguish the two.

7 1gG4-related disease (IgG4-RD): IgG4-RD is a
fibroinflammatory condition characterized by tumefactive
lesions, dense lymphoplasmacytic infiltration, storiform
fibrosis, and an increased number of IgG4-positive plasma
cells (36, 37). Given its ability to mimic RDD, particularly
in cases involving pachymeningitis, careful differentiation
is critical, especially in regions where IgG4-RD is more
prevalent, such as China (38). IgG4-RD often involves
systemic organs (e.g., pancreas, salivary glands) and
exhibits storiform fibrosis, obliterative phlebitis, and
abundant IgG4-positive plasma cells histologically. Elevated
serum IgG4 levels and an IgG4/IgG ratio > 40% further
support the diagnosis (38). In contrast, RDD is marked by
histiocytes with lymphocyte emperipolesis, positive
staining for S-100, CD68, and CD163, and lacks significant
fibrosis or IgG4 expression. While IgG4-RD responds well
to corticosteroids, RDD often requires surgical resection
for localized lesions.
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3.5 Treatment

As a rare neoplastic disease, RDD typically follows a self-limited
course in most cases. However, a subset of patients may develop
locally invasive or disseminated disease, leading to a poor prognosis
(39-41). Currently, there is no internationally standardized treatment
protocol for RDD, and treatment strategies primarily depend on the
extent of organ involvement and the severity of clinical symptoms. The
NCCN Clinical Practice Guidelines in Oncology: Histiocytic
Disorders (2021) provides a reference framework for the diagnosis
and treatment of RDD.

For localized lesions, surgical resection is both a diagnostic tool
and the main treatment method (42, 43). Particularly in cases with
isolated lesions, surgical excision can often lead to long-term
remission or even cure. However, for multifocal or unresectable
lesions, current treatment options include steroid therapy,
immunosuppressants, chemotherapy, targeted therapies, and other
adjuvant treatments (44, 45).

Steroid therapy is the most commonly used treatment method,
with low-dose prednisone (1 mg/kg) or high-dose corticosteroids
recommended, especially in cases involving vital organs or
accompanied by systemic symptoms (46). Although steroid therapy
often leads to significant symptom improvement, its long-term
efficacy is limited, and there is a risk of steroid dependency (47). For
patients with severe disease or those unresponsive to steroids, a
combination of low-dose methotrexate with 6-mercaptopurine,
cladribine, thalidomide, lenalidomide and other immunosuppressive
agents and chemotherapy drugs may yield a better treatment response
(20, 48, 49).

In cases with mutations in the MAPK/ERK signaling pathway,
targeted therapies have shown high efficacy. For example, MEK
inhibitors like Cobimetinib have been shown to significantly improve
disease outcomes (50-52). Additionally, Rituximab, Sirolimus, and
Chlorfarabine have shown promising results in some refractory cases
(53). The application of genetic sequencing can be used to identify
mutated pathways and guide personalized therapy, particularly in
cases suspected to be familial RDD, where germline genetic testing is
of great importance (9, 54, 55).

Surveillance and Intervention: For asymptomatic patients, a
strategy of close follow-up is generally adopted. In contrast, patients
with systemic symptoms or rapid progression require timely
intervention to control disease progression. Personalized,
multidisciplinary treatment strategies that take into account the
patient’s disease characteristics, extent of involvement, and genetic
features are essential for optimizing prognosis.

4 Discussion

Scalp-Cranial RDD is a rare form of histiocytic proliferation that
can often mimic other intracranial lesions, such as meningiomas, due
to its similar clinical and radiological features. This case serves as an
important reminder that the accurate diagnosis of RDD requires
careful evaluation of clinical presentation, imaging characteristics, and
histopathological findings. The head CT and MRI findings in this case
were consistent with the typical presentation of RDD, showing a
localized lesion with characteristic high-density areas on CT and
enhanced areas on MRI. This highlights the importance of imaging in
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preoperative diagnosis, as RDD often appears as a homogeneous mass
on CT and shows isointensity or hyperintensity on MRI, with
surrounding edema (56).

However, this case also underscores the potential pitfalls of relying
solely on imaging. A more careful examination of subtle bone changes
in the cranial plates, which were initially overlooked, could have led
to a more comprehensive surgical approach. The failure to collect
tissue from areas with abnormal bone structure during surgery
demonstrated the importance of detailed preoperative imaging,
especially for cranial bone abnormalities and subtle signal changes in
bone structure that might not be immediately evident. This experience
serves as a lesson for clinicians to focus on the fine details of imaging
to avoid missed diagnoses and ensure a more complete
surgical intervention.

Surgical resection of cranial RDD proved to be highly effective in
this case. The patient underwent the successful excision of the
affected dura mater and occluded superior sagittal sinus, with
postoperative  pathology  confirming the diagnosis of
RDD. Postoperatively, the patient showed no signs of recurrence
during follow-up, which aligns with the generally favorable prognosis
for localized RDD. Surgical excision remains the treatment of choice
for isolated or localized lesions, especially in cases where complete
resection is possible. This case provides strong evidence supporting
the use of surgery as a safe and effective treatment for limited RDD
in the CNS.

However, as this case demonstrates, multiple lesions or incomplete
resections present a challenge, as there is currently no standardized
treatment protocol for such cases. The role of systemic therapies,
including steroids, immunosuppressive agents, and targeted
treatments, has been discussed in the literature, particularly for
patients with more widespread disease or those resistant to surgery
(57). Recent studies suggest that targeted therapies, such as those
directed at MAPK/ERK pathway mutations, may provide new
therapeutic opportunities for refractory cases of RDD (58).

One of the common complications after cranial surgery, including
those for RDD, is the development of subcutaneous fluid collections,
which was observed in this patient. Subcutaneous fluid accumulation,
while not uncommon, requires careful management, including
aspiration and compression bandaging, as performed in this case, to
prevent further complications. Although such collections are generally
manageable, their occurrence underscores the importance of close
postoperative monitoring and careful wound management to reduce
the risks associated with postoperative recovery (59).

5 Conclusion

This case reinforces the importance of multidisciplinary collaboration
in the diagnosis and treatment of RDD, particularly in rare and complex
cases involving the central nervous system. Imaging, pathological
evaluation, and clinical history must all be integrated to arrive at an
accurate diagnosis, which can significantly affect the treatment approach
and prognosis. In preoperative imaging, paying close attention to subtle
changes in cranial bones and lesion characteristics can improve diagnostic
accuracy and prevent surgical oversight.

While surgical resection remains the gold standard for localized
RDD, more research is needed to establish optimal treatment strategies
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for multifocal or refractory cases. In these cases, an individualized
treatment plan that incorporates genetic profiling, targeted therapy,
and immunosuppressive treatments may provide better long-
term outcomes.

This case offers valuable insight into the clinical management of
scalp-cranial RDD, providing a foundation for future studies and
enhancing our understanding of how to better diagnose and manage
this rare disease in clinical practice. By considering personalized
treatment strategies, including genetic testing and novel therapies,
clinicians can optimize patient care and improve the overall prognosis
for those with RDD.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data included
in this article.

Author contributions

QZ: Data curation, Writing — original draft, Writing - review &
editing. TB: Data curation, Writing — original draft, Writing — review
& editing. CD: Methodology, Visualization, Writing - review & editing.
LQ: Funding acquisition, Validation, Writing - review & editing. DQ:
Funding acquisition, Supervision, Validation, Writing - review &
editing. ZH: Supervision, Validation, Writing - review & editing. KW:
Funding acquisition, Validation, Writing — review & editing. ZX:
Supervision, Validation, Writing — review & editing. PY: Formal
analysis, Methodology, Visualization, Writing — review & editing.

Funding

The author(s) declare that financial support was received for
the research, authorship, and/or publication of this article. This
work was supported by The Project of Health and Family
Planning Commission of Gansu (GSWSKY2024-41), Cuiying
Scientific and Technological Innovation Program of Lanzhou
University Second Hospital (grant nos. CY2022-YB-A05), The
Gansu Provincial Natural Science Foundation Project (No.
24JRRA332 and No. 25JRRA586).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fneur.2025.1557385
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Zhenwei et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Destombes P. Adenitis with lipid excess, in children or young adults, seen in the
antilles and in Mali. (4 cases). Bull Soc Pathol Exot Filiales. (1965) 58:1169-75.

2. Rosai J, Dorfman RE Sinus histiocytosis with massive lymphadenopathy. A newly
recognized benign clinicopathological entity. Arch Pathol. (1969) 87:63-70.

3. Emile J-F Abla O, Fraitag S, Horne A, Haroche J, Donadieu J, et al. Revised
classification of histiocytoses and neoplasms of the macrophage-dendritic cell lineages.
Blood. (2016) 127:2672-81. doi: 10.1182/blood-2016-01-690636

4. Alaggio R, Amador C, Anagnostopoulos I, Attygalle AD, Araujo IBD, Berti E, et al. The
5th edition of the world health organization classification of haematolymphoid tumours:
lymphoid neoplasms. Leukemia. (2022) 36:1620. doi: 10.1038/s41375-022-01620-2

5. Umairi RA, Blunt D, Hana W, Cheung M, Oikonomou A. Rosai-dorfman disease: rare
pulmonary involvement mimicking pulmonary langerhans cell histiocytosis and review of
the literature. Case Rep Radiol. (2018) 2018:2952084. doi: 10.1155/2018/2952084

6. Gawdzik A, Ziarkiewicz-Wréblewska B, Chlebicka I, Jankowska-Konsur A,
Szepietowski JC, Maj J. Cutaneous rosai-dorfman disease: A treatment challenge.
Dermatol Ther. (2021) 11:1443-8. doi: 10.1007/s13555-021-00557-1

7. Wang C, Kuang P, Xu E, Hu L. Intracranial rosai-dorfman disease with the petroclival
and parasellar involvement mimicking multiple meningiomas: A case report and review of
literature. Medicine (Baltimore). (2019) 98:e15548. doi: 10.1097/MD.0000000000015548

8. Song W, Ding F, Xiao Y, Hu X, Yang K, Geng L, et al A primary Rosai-Dorfman-
Destombes disease of the scalp: case report and literature review. Front Neurol. (2023)
14:1172695. doi: 10.3389/fneur.2023.1172695

9. Elbaz Younes I, Sokol L, Zhang L. Rosai-dorfman disease between proliferation and
neoplasia. Cancers. (2022) 14:5271. doi: 10.3390/cancers14215271

10. Emile JE, Cohen-Aubart F, Collin M, Fraitag S, Idbaih A, Abdel-Wahab O, et al.
Histiocytosis. Lancet. (2021) 398:157-70. doi: 10.1016/S0140-6736(21)00311-1

11.Li M, Shi L, Luo M, Chen ], Wang B, Zhang E, et al. Successful treatment of rosai-
dorfman disease using in situ photoimmunotherapy. Indian ] Dermatol Venereol Leprol.
(2017) 83:332. doi: 10.4103/ijdvL.IJDVL_356_16

12. Hoffmann JC, Lin C-Y, Bhattacharyya S, Weinberg OK, Chisholm KM, Bayerl M,
et al. Rosai-dorfman disease of the breast with variable [gG4+ plasma cells: A diagnostic
mimicker of other malignant and reactive entities. Am J Surg Pathol. (2019) 43:1653-60.
doi: 10.1097/PAS.0000000000001347

13. Garces S, Medeiros L], Patel KP, Li S, Pina-Oviedo S, Li ], et al. Mutually exclusive
recurrent KRAS and MAP2K1 mutations in rosai-dorfman disease. Mod Pathol. (2017)
30:1367-77. doi: 10.1038/modpathol.2017.55

14. Kismet E, Koseoglu V, Atay AA, Deveci S, Demirkaya E, Tuncer K. Sinus
histiocytosis with massive lymphadenopathy in three brothers. Pediatr Int. (2005)
47:473-6. doi: 10.1111/§.1442-200x.2005.02096.x

15. Zhou R, Wang T, Li E, Li L. Treatment of cutaneous rosai-dorfman disease with
ALA-PDT combined with low-dose oral corticosteroids: A case report. Photodiagn
Photodyn Ther. (2024) 45:103914. doi: 10.1016/j.pdpdt.2023.103914

16. Dhrif O, Litaiem N, Lahmar W, Fatnassi E, Slouma M, Zeglaoui F. Cutaneous rosai-
dorfman disease: A systematic review and reappraisal of its treatment and prognosis.
Arch Dermatol Res. (2024) 316:393. doi: 10.1007/s00403-024-02982-6

17. Zhang X, Yin W, Guo Y, He Y, Jiang Z, Li Y, et al. Rosai-dorfman disease of the
central nervous system: A clinical, radiological, and prognostic study of 12 cases. Front
Oncol. (2022) 12:1013419. doi: 10.3389/fonc.2022.1013419

18. Marchan EM, Sheehan J. Stereotactic radiosurgery of brain metastasis from
melanoma. Prog Neurol Surg. (2012) 25:176-89. doi: 10.1159/000331191

19. Dalia S, Sagatys E, Sokol L, Kubal T. Rosai-dorfman disease: tumor biology, clinical
features, pathology, and treatment. Cancer Control ] Moffitt Cancer Cent. (2014)
21:322-7. doi: 10.1177/107327481402100408

20. Abla O, Jacobsen E, Picarsic ], Krenova Z, Jaffe R, Emile J-F et al. Consensus
recommendations for the diagnosis and clinical management of rosai-dorfman-
destombes disease. Blood. (2018) 131:2877-90. doi: 10.1182/blood-2018-03-839753

21. Bruce-Brand C, Schneider JW, Schubert P. Rosai-dorfman disease: an overview. J
Clin Pathol. (2020) 73:697-705. doi: 10.1136/jclinpath-2020-206733

22. Ramakrishna N, Margolin KA. Multidisciplinary approach to brain metastasis
from melanoma; local therapies for central nervous system metastases. Am Soc Clin
Oncol Educ Book. (2013) 1:399-403. doi: 10.14694/EdBook_AM.2013.33.399

Frontiers in Neurology

10.3389/fneur.2025.1557385

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

23. Sehmisch L, Huttenlocher S, Schild SE, Rades D. Estimating survival of patients
receiving radiosurgery alone for cerebral metastasis from melanoma. ] Dermatol. (2014)
41:918-21. doi: 10.1111/1346-8138.12599

24. Patil PA, DeLellis RA. Plasma cell granuloma of the thyroid: review of an uncommon
entity. Arch Pathol Lab Med. (2018) 142:998-1005. doi: 10.5858/arpa.2017-0068-RS

25. Chen Y-F, Chao C-M, Liu H-N. Cutaneous plasma cell granuloma: report of a case
with novel histologic and immunohistochemical findings. Int J Dermatol. (2009)
48:409-11. doi: 10.1111/j.1365-4632.2009.03939.x

26. Benson JC, Vaubel R, Ebne BA, Mark IT, Peris Celda M, Hook CC, et al. Erdheim-
chester disease. AJNR Am ] Neuroradiol. (2023) 44:505-10. doi: 10.3174/ajnr.A7832

27. Parsee AA, LiJY. Erdheim-Chester disease in a patient with multiple myeloma.
Blood. (2024) 144:1131. doi: 10.1182/blood.2024025514

28. Velazquez Vega JE, Rosenberg AE. Microcystic meningioma of the calvarium: A
series of 9 cases and review of the literature. Am J Surg Pathol. (2015) 39:505-11. doi:
10.1097/PAS.0000000000000347

29.Liademann W, Banan R, Samii A, Koutzoglou M, Di Rocco C. Cerebral Rosai-
Dorfman  disease. Childs ~ Nerv  Syst. (2015) 31:529-32. doi:
10.1007/s00381-015-2629-2

30. Fischer L, Martus P, Weller M, Klasen HA, Rohden B, R6th A, et al. Meningeal
dissemination in primary CNS lymphoma: prospective evaluation of 282 patients.
Neurology. (2008) 71:1102-8. doi: 10.1212/01.wnl.0000326958.52546.f5

31. Puttirangsan S, Sukswai N, Kongkiatkamon S. Primary anaplastic large cell
lymphoma arising from central nervous system. J Hematop. (2024) 17:41-4. doi:
10.1007/s12308-023-00570-7

32. Amaker BH, Ghatak NR, Jebraili SA, Ferreira-Gonzalez A, Kornstein MJ. Primary
T-cell-rich B-cell lymphoma masquerading as a meningioma. Arch Pathol Lab Med.
(2000) 124:1700-3. doi: 10.5858/2000-124-1700-PTCRBC

33. Kupersmith MJ, Martin V, Heller G, Shah A, Mitnick HJ. Idiopathic hypertrophic
pachymeningitis. Neurology. (2004) 62:686-94. doi: 10.1212/01.wnl.0000113748.53023.b7

34.SuJ, Ren Q, Li P, Wei W, Liu ], Feng Y, et al. Clinical observation of various types
of idiopathic hypertrophic cranial Pachymeningitis. World Neurosurg. (2024)
181:€493-503. doi: 10.1016/j.wneu.2023.10.087

35. Charleston L, Cooper W. An update on idiopathic hypertrophic cranial
pachymeningitis for the headache practitioner. Curr Pain Headache Rep. (2020) 24:57.
doi: 10.1007/s11916-020-00893-5

36. Peyronel E, Fenaroli P, Maritati E Schleinitz N, Vaglio A. IgG4-related disease:
advances in pathophysiology and treatment. Expert Rev Clin Immunol. (2023)
19:537-47. doi: 10.1080/1744666X.2023.2195627

37. Wallace ZS, Stone JH. An update on IgG4-related disease. Curr Opin Rheumatol.
(2015) 27:83-90. doi: 10.1097/BOR.0000000000000133

38. Chae T-S, Kim D-S, Kim G-W, Won YH, Ko M-H, Park S-H, et al. Inmunoglobulin
G4-related spinal pachymeningitis: A case report. World ] Clin Cases. (2024) 12:6551-8.
doi: 10.12998/wjcc.v12.i32.6551

39. Goyal G, Ravindran A, Young JR, Shah MV, Bennani NN, Patnaik MM, et al.
Clinicopathological features, treatment approaches, and outcomes in rosai-dorfman
disease. Haematologica. (2020) 105:348-57. doi: 10.3324/haematol.2019.219626

40. Abou-Zeid AH, Herwadkar A, du Plessis D, Gnanalingham KK. Isolated
extradural rosai-dorfman disease of the thoracic spine: A rare cause of spinal cord
compression: case  report.  Neurosurgery. (2010) 67:E514-5.  doi:
10.1227/01.NEU.0000372203.38326.CF

41. Wang B, Song Z-M, Li J-D, Zhao Y-L, Sun P-L, Tian J-K, et al. Benign but fatal:
management of endotracheal rosai-dorfman disease with acute onset. Thorax. (2023)
78:211-3. doi: 10.1136/thorax-2022-219092

42.Go RS, Jacobsen E, Baiocchi R, Buhtoiarov I, Butler EB, Campbell PK, et al.
Histiocytic neoplasms, version 2.2021, NCCN clinical practice guidelines in oncology.
J Natl Compr Cancer Netw. (2021) 19:1277-303. doi: 10.6004/jnccn.2021.0053

43. Ravindran A, Rech KL. How I diagnose rosai-dorfman disease. Am J Clin Pathol.
(2023) 160:1-10. doi: 10.1093/ajcp/aqad047

44. Averitt AW, Heym K, Akers L, Castro-Silva E Ray A. Sinus histiocytosis with
massive lymphadenopathy (rosai dorfman disease): diagnostic and treatment modalities
for this rare entity revisited. J Pediatr Hematol Oncol. (2018) 40:¢198-202. doi:
10.1097/MPH.0000000000001044

frontiersin.org


https://doi.org/10.3389/fneur.2025.1557385
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1182/blood-2016-01-690636
https://doi.org/10.1038/s41375-022-01620-2
https://doi.org/10.1155/2018/2952084
https://doi.org/10.1007/s13555-021-00557-1
https://doi.org/10.1097/MD.0000000000015548
https://doi.org/10.3389/fneur.2023.1172695
https://doi.org/10.3390/cancers14215271
https://doi.org/10.1016/S0140-6736(21)00311-1
https://doi.org/10.4103/ijdvl.IJDVL_356_16
https://doi.org/10.1097/PAS.0000000000001347
https://doi.org/10.1038/modpathol.2017.55
https://doi.org/10.1111/j.1442-200x.2005.02096.x
https://doi.org/10.1016/j.pdpdt.2023.103914
https://doi.org/10.1007/s00403-024-02982-6
https://doi.org/10.3389/fonc.2022.1013419
https://doi.org/10.1159/000331191
https://doi.org/10.1177/107327481402100408
https://doi.org/10.1182/blood-2018-03-839753
https://doi.org/10.1136/jclinpath-2020-206733
https://doi.org/10.14694/EdBook_AM.2013.33.399
https://doi.org/10.1111/1346-8138.12599
https://doi.org/10.5858/arpa.2017-0068-RS
https://doi.org/10.1111/j.1365-4632.2009.03939.x
https://doi.org/10.3174/ajnr.A7832
https://doi.org/10.1182/blood.2024025514
https://doi.org/10.1097/PAS.0000000000000347
https://doi.org/10.1007/s00381-015-2629-2
https://doi.org/10.1212/01.wnl.0000326958.52546.f5
https://doi.org/10.1007/s12308-023-00570-7
https://doi.org/10.5858/2000-124-1700-PTCRBC
https://doi.org/10.1212/01.wnl.0000113748.53023.b7
https://doi.org/10.1016/j.wneu.2023.10.087
https://doi.org/10.1007/s11916-020-00893-5
https://doi.org/10.1080/1744666X.2023.2195627
https://doi.org/10.1097/BOR.0000000000000133
https://doi.org/10.12998/wjcc.v12.i32.6551
https://doi.org/10.3324/haematol.2019.219626
https://doi.org/10.1227/01.NEU.0000372203.38326.CF
https://doi.org/10.1136/thorax-2022-219092
https://doi.org/10.6004/jnccn.2021.0053
https://doi.org/10.1093/ajcp/aqad047
https://doi.org/10.1097/MPH.0000000000001044

Zhenwei et al.

45. Z’Graggen W], Sturzenegger M, Mariani L, Keserue B, Kappeler A, Vajtai L.
Isolated rosai-dorfman disease of intracranial meninges. Pathol Res Pract. (2006)
202:165-70. doi: 10.1016/j.prp.2005.11.004

46. Shulman S, Katzenstein H, Abramowsky C, Broecker J, Wulkan M, Shehata B.
Unusual presentation of rosai-dorfman disease (RDD) in the bone in adolescents. Fetal
Pediatr Pathol. (2011) 30:442-7. doi: 10.3109/15513815.2011.618873

47. Gaul M, Chang T. Cutaneous rosai-dorfman disease. Cutis. (2019) 103:171-3.

48. Cohen Aubart F, Idbaih A, Emile J-FE, Amoura Z, Abdel-Wahab O, Durham BH,
et al. Histiocytosis and the nervous system: from diagnosis to targeted therapies. Neuro
Oncol. (2021) 23:1433-46. doi: 10.1093/neuonc/noab107

49. Zhao EJ, Gauiran DTV, Slack GW, Dutz JP, Chen LYC. A 54-year-old woman with
cutaneous nodules. NEJM Evid. (2022) 1:35. doi: 10.1056/EVIDmr2200035

50. Jacobsen E, Shanmugam V, Jagannathan J. Rosai-dorfman disease with activating
KRAS mutation - response to cobimetinib. N Engl ] Med. (2017) 377:2398-9. doi:
10.1056/NEJMc1713676

51. Shetty S, Sharma N, Booth CN, Oshilaja O, Downs-Kelly EP, McKenney JK, et al.
Mammary extranodal rosai-dorfman disease with and without associated axillary
lymphadenopathy: insights for practitioners of breast pathology. Int ] Surg Pathol. (2020)
28:541-8. doi: 10.1177/1066896920901770

52. Salama HA, Jazieh AR, Alhejazi AY, Absi A, Alshieban S, Alzahrani M, et al. Highlights
of the management of adult histiocytic disorders: Langerhans cell histiocytosis,

Frontiers in Neurology

09

10.3389/fneur.2025.1557385

erdheim-Chester disease, rosai-dorfman disease, and hemophagocytic lymphohistiocytosis.
Clin Lymphoma Myeloma Leuk. (2021) 21:¢66-75. doi: 10.1016/j.clm1.2020.08.007

53. Cooper SL, Arceci R], Gamper CJ, Teachey DT, Schafer ES. Successful treatment
of recurrent autoimmune cytopenias in the context of sinus histiocytosis with massive
lymphadenopathy using sirolimus. Pediatr Blood Cancer. (2016) 63:358-60. doi:
10.1002/pbc.25770

54. Baraban E, Sadigh S, Rosenbaum ], Van Arnam J, Bogusz AM, Mehr C, et al.
Cyclin D1 expression and novel mutational findings in rosai-dorfman disease. Br J
Haematol. (2019) 186:837-44. doi: 10.1111/bjh.16006

55. Chen J, Zhao A-L, Duan M-H, Cai H, Gao X-M, Liu T, et al. Diverse kinase
alterations and myeloid-associated mutations in adult histiocytosis. Leukemia. (2022)
36:573-6. doi: 10.1038/s41375-021-01439-3

56.Hara A, Taniguchi T, Kanayama T, Tomita H. Immunohistochemistry of brain
tissues. Methods Mol Biol. (2024) 2794:21-32. doi: 10.1007/978-1-0716-3810-1_3

57.Liu B, Zhou H, Tan L, Siu KTH, Guan X-Y. Exploring treatment options in cancer:
tumor treatment strategies. Signal Transduct Target Ther. (2024) 9:175. doi:
10.1038/s41392-024-01856-7

58. Scherer MD. Dual-arch implant overdenture treatment protocols. Compend Contin
Educ Dent. (2022) 43:74-79; quiz 80.

59. Mannion ML, Cron RQ. Therapeutic strategies for treating juvenile idiopathic
arthritis. Curr Opin Pharmacol. (2022) 64:102226. doi: 10.1016/j.coph.2022.102226

frontiersin.org


https://doi.org/10.3389/fneur.2025.1557385
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/j.prp.2005.11.004
https://doi.org/10.3109/15513815.2011.618873
https://doi.org/10.1093/neuonc/noab107
https://doi.org/10.1056/EVIDmr2200035
https://doi.org/10.1056/NEJMc1713676
https://doi.org/10.1177/1066896920901770
https://doi.org/10.1016/j.clml.2020.08.007
https://doi.org/10.1002/pbc.25770
https://doi.org/10.1111/bjh.16006
https://doi.org/10.1038/s41375-021-01439-3
https://doi.org/10.1007/978-1-0716-3810-1_3
https://doi.org/10.1038/s41392-024-01856-7
https://doi.org/10.1016/j.coph.2022.102226

	Case report: Primary subcutaneous Rosai-Dorfman-Destombes of the scalp with intra-cranial involvement: diagnosis and treatment of a rare case with literature review
	1 Introduction
	2 Clinical data
	2.1 Preoperative initial assessment
	2.2 Surgical method
	2.3 Pathological results

	3 Literature review
	3.1 Etiology and pathogenesis
	3.2 Clinical features and diagnosis
	3.3 Pathological features
	3.4 Differential diagnosis
	3.5 Treatment

	4 Discussion
	5 Conclusion

	References

