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Abstract 

Background Rosai–Dorfman disease (RDD)/sinus lymphohistiocytosis is a rare benign lymphoproliferative disorder. 
Only 25% show extra-nodal manifestation, only 5% are seen involving the CNS, with intraventricular manifestation 
rarely reported. Our aim was to highlight important imaging features which would be useful in considering this entity 
as one of the differentials while encountering this rare entity.

Case description We present a case of a 34-year-old female with complaints of headache, altered behavior 
and visual disturbances. MRI brain showed T2 hypointense lesion arising from the left choroid plexus with dense 
homogenous enhancement, with multiple additional extra-axial dural-based lesions and a small lesion involving 
right choroid plexus. Left parietal craniotomy was done, and the lesion was excised. Histopathology showed large 
foamy macrophages in eosinophilic background, with lymphophagocytosis (emperipolesis), confirming the diagnosis 
of Rosai–Dorfman disease.

Conclusions Intraventricular Rosai–Dorfman disease is a rare entity. Imaging features of T2 hypointense homog-
enously enhancing lesion with blooming on GRE, without features of calcification or hemorrhage, may be helpful 
in prompting adequate histopathologic evaluation.
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Background
Rosai–Dorfman disease (RDD)/sinus lymphohistio-
cytosis is a rare benign lymphoproliferative disorder 
usually presenting in the first two decades of life. The 

aetiology remains unknown, and theories proposed 
include increased activation of suppressor macrophages, 
Epstein–Barr virus and HIV infection [1].

The disease presents usually as painless cervical lym-
phadenopathy in 95% of the cases with only 25% of cases 
showing extra-nodal manifestation, involving skin, res-
piratory tract, mucosa or soft tissues. Central nervous 
system involvement in Rosai–Dorfman disease (CNS-
RDD) is noted in only 5% of the cases. It usually presents 
as dural masses mimicking meningioma with a broad 
base and dural tail. Rosai–Dorfman disease can be misdi-
agnosed with different histopathological types of menin-
gioma and intracranial solitary fibrous tumors. Very few 
cases have been reported as non-dural/intraventricular/
intramedullary lesions [2].

Confirmation of diagnosis is usually made with 
histopathological assessment where the cells show 
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emperipolesis with large hyperchromatic histiocytes. 
Immunochemistry is definitive where CD68 and S100 
positivity is observed with negative CD1a ruling out 
Langerhans cell histiocytosis, and other mimics including 
meningiomas and solitary fibrous tumors [3].

Majority of cases undergo spontaneous resolution. 
Complete surgical excision is the preferred option as it 
reduces the neurological symptoms and also serves for 
diagnostic purposes. If the lesion persists even after exci-
sion, chemotherapy is recommended. Some trials also 
suggest steroids for regression of lesion; however, there 

are no reliable data sources regarding treatment regimens 
owing to the rare nature of the lesion [4].

Our aim was to highlight important imaging features 
which would be useful in considering this entity as one of 
the differentials while encountering this rare entity.

Case presentation
We present the case of a 34-year-old female with com-
plaints of headache since 7–8 months, memory impair-
ment, behavioral changes and visual disturbances since 
3 months. There was no history of associated vomiting, 

Fig. 1 T2 W image (A) shows markedly T2 hypointense lesion in left lateral ventricle atrium with dilatation of left lateral ventricle. The lesion 
is isointense on T1 (B) and does not show diffusion restriction (C). The lesion shows blooming on GRE image (D)
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seizures or loss of consciousness. She did not have any 
previous history of tuberculosis/granulomatous disor-
der, with no family history of malignancy/granulomatous 
disorder. On examination, there were no pallor, icterus, 
lymphadenopathy, pedal edema, cyanosis or clubbing. 
She was conscious and oriented, with Medical Research 
Council (MRC) scale power of 4/5 in right upper and 
lower limb. Her higher mental functions and cranial 
nerves examination were normal. The cerebellar exami-
nation was normal. Her blood workup including com-
plete blood counts, erythrocyte sedimentation rate, liver 
and renal function tests was normal.

Magnetic resonance imaging (MRI) brain was per-
formed on 1.5 T MRI machine. Routine sequences of 
brain were obtained including (T1-weighted image, 
T2-weighted image, fluid-attenuated inversion recovery 
(FLAIR), diffusion-weighted imaging (DWI), gradient 
echo (GRE) with post-contrast ultrafast spoiled gradient 
echo 3D sequence. MRI revealed a lesion measuring 3.6 × 
3.8 × 5.1 cm in left lateral ventricle, which was isointense 
on T1 and hypointense on T2 imaging with resultant dil-
atation of the trigone, occipital and temporal horns of the 
left lateral ventricle with associated intraventricular hem-
orrhage and periventricular edema. The lesion showed 
homogenous enhancement on contrast administration. 

Fig. 2 Post-contrast T1 W axial image (E) shows enhancement of lesion in left lateral ventricle (arrow) with another enhancing lesion noted in right 
lateral ventricle glomus (*). Post-contrast T1 W axial image (F) shows extra-axial dural-based enhancing lesions in suprasellar cistern. Additionally 
dural thickening and pachymeningeal enhancement noted involving right cavernous sinuses (G, H)—arrows
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Additionally similar characteristic enhancing dural-based 
lesions were also noted in the suprasellar cistern and 
right cavernous sinus. Another small similar lesion was 
also noted in right lateral ventricle trigone. The lesions 
also showed mild blooming on GRE, no diffusion restric-
tion was noted. A preliminary diagnosis of a neoplastic 
lesion was made and it was planned for excision. Imaging 
features are shown in Figs. 1 and 2.

The patient underwent a left parietal craniotomy for 
removal of the intraventricular lesion with placement of 
extra-ventricular drain. Intraoperative findings showed 
a grayish, firm to hard lesion arising from the choroid 
plexus with moderate vascularity with well-defined 
planes occupying the atrial region.

On histopathological assessment, there were multiple 
grayish white firm tissue pieces measuring 5 × 4 × 1 cm 
in size. H and E staining under 40x showed diffuse prolif-
eration of large histiocytes admixed with fibrotic stroma 
and inflammatory infiltrate of plasma cells, lymphocytes 
and neutrophils (Fig.  3). Histiocytes show emperipole-
sis of intact lymphocytes, neutrophils and plasma cells 
without atypical mitotic figures or angiogenesis. Immu-
nohistochemistry of the biopsy specimen revealed S100 

positivity. A definitive diagnosis was made based on the 
histopathology and immunohistochemistry as histiocytic 
tumor—Rosai–Dorfman disease.

Discussion
Rosai–Dorfman disease is a rare non-neoplastic and non-
Langerhans cell proliferation disorder of the histiocytes 
with central nervous system involvement (CNS-RDD) 
being rare (less than 5% cases), and less than 150 cases 
of CNS-RDD have been described[5]. In CNS-RDD most 
cases which have been described are dural-based lesions 
and intraventricular involvement is quite rare. We did a 
review of previous literature, and noted that there were a 
total of 8 cases showing intraventricular involvement and 
among them 5 cases had isolated intraventricular involve-
ment (Table 1). From the table we can also observe that 
intracranial involvement by RDD can occur as an isolated 
entity and may not be associated with nodal/extra-cranial 
manifestations of the disease.

Radiological appearances of previously described 
cases of Rosai–Dorfman disease are similar to what we 
observed in our case. The previously described intracra-
nial lesions of CNS- RDD are predominantly dural-based 

Fig. 3 Multiple grayish white firm tissue pieces (I), microscopy: (HE 40X) (J)Section shows diffuse proliferation of large pale histiocytes (Arrow) 
in dense fibrotic stroma admixed with inflammatory infiltrate comprising of numerous plasma cells, lymphocytes and neutrophils. Inset (PAP 40X) 
shows squash cytology smears of same case showing dense fibrous tissue along with few inflammatory cells. HE 40X) Section shows histiocytes 
(arrow) showing emperipolesis (K) of intact lymphocytes, plasma cells and neutrophils. IHC shows positivity for S100 (L)
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lesions, mimicking meningioma, showing a broad base 
with dural tail, most commonly involving the suprasellar 
region, convexity, parasagittal region, cavernous sinus, 
petroclival region and cerebellum. Rarely, the lesions 
presented with dural encroachment and pachymenin-
gitis like features [5]. In our cases, also there were simi-
lar dural-based lesions in suprasellar cistern with dural 
thickening in parasellar regions.

The signal characteristics of these previously described 
lesions were isointense on T1 and iso–hypointense on T2 
showing homogenous/heterogenous dense enhancement 
on contrast administration, similar to what we observed 
in our case.

The imaging differentials for intracranial RDD include 
meningioma, metastasis, lymphoma/leukemia, granu-
lomatous diseases. Meningioma remains the most impor-
tant differential. However, presence of T2 hypointense 
signal can point toward RDD as a possibility as most 
meningiomas are T2 hyperintense/isointense. Addition-
ally, presence of blooming on gradient echo imaging 
(GRE) without evidence of calcification/hemorrhage on 
Computed Tomography (CT) can be an important clue 
for possible preoperative imaging diagnosis of RDD as 
compared to the rest of differentials (2). Lobulated mar-
gins and irregularly thickened meningeal wall extending 
into brain parenchyma—pseudopodium sign have been 
described as an important imaging signs favoring intrac-
ranial RDD, in addition to T2 hypointensity and bloom-
ing on GRE/susceptibility-weighted imaging (SWI) [2, 6].

Advanced Imaging including MR spectroscopy may 
show a non-specific choline peak. Perfusion imag-
ing may show no significant alteration in cerebral 
blood flow/volume or may show decreased perfusion 
[6]. However one recent case report has described 
increased perfusion indicating increased vasculariza-
tion with positive markers for CD34 and CD31 antibod-
ies [7]. Few cases reports have described high fractional 
anisotropy (FA) and low apparent diffusion coefficient 
(ADC) values [6].

Microscopic features of RDD include large mac-
rophages with foamy eosinophilic cytoplasm, showing 
lymphophagocytosis with preserved architecture of the 
engulfed cell, also known as emperipolesis. This feature 
is highly specific and suggestive of Rosai–Dorfman dis-
ease. This diagnosis is confirmed by the immunohisto-
chemical profile of the histiocytes: positive for S-100 
protein, CD68, CD163, and negative for CD1a [8].

Conclusions
Intraventricular Rosai–Dorfman disease is rare and 
requires multidisciplinary approach for diagnosis and 
management. Imaging features such as T2 hypointen-
sity, blooming on GRE/SWI (without hemorrhage/

calcification on CT), lobulated margins sign and pseudo-
podium sign help as important imaging features favoring 
intracranial RDD.

Abbreviations
CNS-RDD  Central nervous system involvement in Rosai–Dorfman disease
CT  Computed tomography
DWI  Diffusion-weighted imaging
FLAIR  Fluid-attenuated inversion recovery
GRE  Gradient echo imaging
MRC  Medical Research Council
MRI  Magnetic resonance imaging
RDD  Rosai–Dorfman disease
SWI  Susceptibility-weighted imaging

Acknowledgements
None.

Author contributions
Dr. Saranya Ravi and Dr. Nishtha Yadav contributed to the literature search, 
figures, data collection, data analysis, data interpretation, and writing. Dr. Diya 
Bajaj was involved in the literature search, figures, revision and editing of man-
uscript.  Dr. Shailendra Ratre participated in the literature search, revision and 
editing of manuscript. Dr. Sonjjay Pande revised and edited  the manuscript.

Funding
No external funding.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
All procedures performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/or national 
research committee and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards.

Consent for publication
It was taken from patient.

Competing interests
The authors declare that they have no competing interests.

Received: 4 May 2024   Accepted: 31 July 2024

References
 1. MD JR (2011) Rosai and Ackerman’s Surgical Pathology 10e E-Book, 10e. 

10th edition. Mosby
 2. Zhang X, Yin W, Guo Y, He Y, Jiang Z, Li Y et al (2022) Rosai-Dorfman dis-

ease of the central nervous system: a clinical, radiological, and prognostic 
study of 12 cases. Front Oncol 2022(12):1013419. https:// doi. org/ 10. 3389/ 
fonc. 2022. 10134 19

 3. Zhang S, Huang J, Chen Y (2018) Primary isolated intracranial Rosai-
Dorfman disease: report of a rare case and review of the literature. Neurol 
Neurochir Pol 2018(52):390–393. https:// doi. org/ 10. 1016/j. pjnns. 2017. 12. 
008

 4. Adeleye AO, Amir G, Fraifeld S, Shoshan Y, Umansky F, Spektor S (2010) 
Diagnosis and management of Rosai-Dorfman disease involving the 
central nervous system. Neurol Res 2010(32):572–578. https:// doi. org/ 10. 
1179/ 01616 4109X 12608 73339 3836

https://doi.org/10.3389/fonc.2022.1013419
https://doi.org/10.3389/fonc.2022.1013419
https://doi.org/10.1016/j.pjnns.2017.12.008
https://doi.org/10.1016/j.pjnns.2017.12.008
https://doi.org/10.1179/016164109X12608733393836
https://doi.org/10.1179/016164109X12608733393836


Page 7 of 7Ravi et al. Egypt J Radiol Nucl Med          (2024) 55:163  

 5. Patwardhan PP, Goel NA (2018) Isolated intraventricular Rosai-Dorfman 
Disease. Asian J Neurosurg 2018(13):1285–1287. https:// doi. org/ 10. 4103/ 
ajns. AJNS_ 134_ 18

 6. Hingwala D, Neelima R, Kesavadas C, Thomas B, Kapilamoorthy TR, 
Radhakrishnan VV (2011) (2011) Advanced MRI in Rosai-Dorfman disease: 
correlation with histopathology. J Neuroradiol 38:113–117. https:// doi. 
org/ 10. 1016/j. neurad. 2010. 09. 002

 7. Idir I, Cuvinciuc V, Uro-Coste E, Penna M, Boetto S, Cognard C et al (2011) 
MR perfusion of intracranial Rosai-Dorfman disease mimicking meningi-
oma. J Neuroradiol 2011(38):133–134. https:// doi. org/ 10. 1016/j. neurad. 
2010. 06. 003

 8. Goyal G, Ravindran A, Young JR, Shah MV, Bennani NN, Patnaik MM et al 
(2020) Clinicopathological features, treatment approaches, and outcomes 
in Rosai-Dorfman disease. Haematologica 2020(105):348–357. https:// doi. 
org/ 10. 3324/ haema tol. 2019. 219626

 9. Friconnet G, Duchesne M, Gueye M, Caire F, Mounayer C, Emile J-F et al 
(2021) Isolated cerebral Rosai-Dorfman disease presenting as a sole 
mass protruding into the fourth ventricle: a case report. Radiol Case Rep 
2021(16):1613–1617. https:// doi. org/ 10. 1016/j. radcr. 2021. 04. 021

 10 Morandi X, Godey B, Riffaud L, Heresbach N, Brassier G (2000) Isolated 
Rosai—Dorfman disease of the fourth ventricle. J Neurosurg. https:// doi. 
org/ 10. 3171/ jns. 2000. 92.5. 0890

 11. Jamali E, Sharifi G, Ghafouri-Fard S, Bidari Zerehpoosh F, Yazdanpanahi 
M, Taheri M (2022) Intracranial Rosai Dorfman Disease presented with 
multiple huge intraventricular masses: a case report. Front Surg 2022:9. 
https:// doi. org/ 10. 3389/ fsurg. 2022. 766840

 12. Lüdemann W, Banan R, Samii A, Koutzoglou M, Di Rocco C (2015) Cer-
ebral Rosai-Dorfman disease. Childs Nerv Syst 2015(31):529–532. https:// 
doi. org/ 10. 1007/ s00381- 015- 2629-2

 13. Luo Z, Zhang Y, Zhao P, Lu H, Yang K, Zhang Y et al (2017) Characteristics 
of Rosai-Dorfman Disease primarily involved in the central nerv-
ous system: 3 case reports and review of literature. World Neurosurg 
2017(97):58–63. https:// doi. org/ 10. 1016/j. wneu. 2016. 09. 084

 14 Catalucci A, Lanni G, Ventura L, Ricci A, Galzio RJ, Gallucci M (2012) A rare 
case of intracranial rosai-dorfman disease mimicking multiple meningi-
omas. A case report and review of the literature. Neuroradiol J 25:569–74. 
https:// doi. org/ 10. 1177/ 19714 00912 02500 510

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.4103/ajns.AJNS_134_18
https://doi.org/10.4103/ajns.AJNS_134_18
https://doi.org/10.1016/j.neurad.2010.09.002
https://doi.org/10.1016/j.neurad.2010.09.002
https://doi.org/10.1016/j.neurad.2010.06.003
https://doi.org/10.1016/j.neurad.2010.06.003
https://doi.org/10.3324/haematol.2019.219626
https://doi.org/10.3324/haematol.2019.219626
https://doi.org/10.1016/j.radcr.2021.04.021
https://doi.org/10.3171/jns.2000.92.5.0890
https://doi.org/10.3171/jns.2000.92.5.0890
https://doi.org/10.3389/fsurg.2022.766840
https://doi.org/10.1007/s00381-015-2629-2
https://doi.org/10.1007/s00381-015-2629-2
https://doi.org/10.1016/j.wneu.2016.09.084
https://doi.org/10.1177/197140091202500510

	Intraventricular presentation of Rosai–Dorfman disease: a case report with review of literature
	Abstract 
	Background 
	Case description 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


