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ARTICLE INFO ABSTRACT

Keywords: Introduction: Spinal extranodal Rosai-Dorfman disease (RDD) is extremely rare. In this paper, we reported suc-
Spinal extranodal Rosai-Dorfman disease cessful management of spinal extranodal RDD and reviewed medical literature.

Surgery Case presentation: A 19-year-old male presented with progressive bilateral leg weakness and back pain for two
E::glgt;:srapy months before admission. He denied weight loss, fever, night sweats, and lymph node enlargement. On exam-

ination, his muscle strength of both legs was grade I with hyperreflexia. Magnetic resonance imaging of the spine
(MRI) showed a thoracic extradural mass at a level of T6-T9, which was a heterogeneous hyperintense on T2W,
STIR, and isointense on TIW and enhanced contrast vividly. We resected the tumor totally and decompressed the
spinal cord. Pathology revealed a histiocytic tumor. Immunohistochemical staining was S100 (+), CD68 (+),
CD45 (+), and CD1a (—). Postoperatively, his muscle strength improved gradually to grade IV after four months.
Postoperative MRI of the spine showed no residual tumor. No further adjuvant therapy was indicated.

Clinical discussion: Spinal extranodal RDD has no specific symptoms and pathognomonic imaging features. CT and
MRI of the spine are still the essential tools for diagnosing RDD, but biopsy is often mandatory for definitive
diagnosis. There have not been consensus guidelines for treating RDD of the spine because of its rarity. Surgical
resection remained the mainstay of treatment (78.8%), with or without adjuvant therapies.

Conclusion: Surgery is the treatment of choice for most cases, while steroid therapy, radiotherapy, and chemo-
therapy should be adjuvant treatment and tailored individually.

1. Introduction

Rosai-Dorfman disease (RDD) is a rare non-Langerhans cell histio-
cytosis with a prevalence of 1:200,000 and an estimated incidence of
100 cases per year [1]. The majority of cases occurred in children and
adolescents and had male predilection [2]. The classical clinical features
of RDD are bilateral, massive, and painless cervical lymphadenopathy
with or without intermittent fevers, night sweats, and weight loss [3-5].
Extranodal manifestations accounted for 43% of cases in which spinal
involvement was reported in roughly 1% of cases [6].

Spinal extranodal Rosai-Dorfman disease has no typical clinical

manifestation and imaging features. Indeed, it is usually confused with
meningioma, extradural hematoma, and other primary or metastatic
tumors. Therefore, histopathological examination is still the necessary
diagnostic tool [6,7]. Treatment options include “wait-and-see,” surgical
resection, steroid therapy, radiotherapy, and chemotherapy. Until now,
there has not been a consensus treatment of spinal extranodal Rosai-
Dorfman disease. In this paper, we reported successful management of
spinal extranodal Rosai-Dorfman disease and reviewed medical
literature.
The work has been reported in line with the SCARE criteria [8].

Abbreviations: CT, Computed tomography; MRI, Magnetic resonance imaging; PET/CT, Positron emission tomography/computed tomography; RDD, Rosai-

Dorfman disease.
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Fig. 1. Magnetic resonance imaging of the spine (MRI) showed the mass (green arrow) was a heterogeneous hyperintense on T2W, STIR, and isointense on T1W and

enhanced contrast vividly.
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Fig. 2. Immunohistochemical staining of the tumor was S100 (+), CD68 (+), CD45 (+), CDla (-), CD138 (-) and GFAP (-).

2. Presentation of case

A 19-year-old male with a healthy history was presented with a
progressive bilateral leg weakness for two months before admission. He
had dull persistent back pain and gradual paralysis of both legs. His
numbness was described from the above umbilicus to both legs. He also
had urinary retention and constipation. He denied weight loss, fever,
night sweats, and lymph node enlargement. On examination, he was
alert and oriented. Muscle strength of both legs was grade I. Patellar and
ankle reflex was hyperreflexia. His sensation of both legs was decreased.
He denied cranial nerve palsies, lymphadenopathy, and sinusitis. Other
physical examinations were intact. Magnetic resonance imaging of the
spine (MRI) showed an extradural mass, which was heterogeneous
hyperintense on T2W, STIR, and isointense on T1W and enhanced
contrast vividly. The spinal cord at the level of T6-T9 was compressed
and edematous (Fig. 1). Thyroid, and abdomen ultrasound, chest X-rays
were normal. Complete blood count, coagulation parameters, and
chemistry panels were normal.

The patient was indicated laminectomy and tumor resection. A dose
of preoperative prophylaxis antibiotic (cefotaxime 1 g, intravenous in-
jection) was given. Intraoperatively, the extradural tumor measuring 2
x 7 cm was yellowish, fragile, and invaded ligamentum flavum and
dura. We extirpated the tumor and decompressed the spinal cord.
Immunohistochemical staining of the tumor was S100 (4), CD68 (+),
CD45 (+), CD1a (-), CD138 (-) and GFAP (-) (Fig. 2).

After the operation, the patient received antibiotic (cefotaxime 1 g,
intravenous injection three times per day), analgesics (acetaminophen 1
g, intravenous administration three times per day and ketorolac 30 mg,
intravenous administration twice per day), saline solution (sodium
chloride 1000 ml per day) and muscle relaxant (eperison 50 mg, PO
three times per day). Postoperatively, the patient had no new neuro-
logical deficits. His muscle strength improved gradually to grade III
(Frankel grading system) after two months and grade IV after four
months. Postoperative MRI of spine showed no residual tumor (Fig. 3).
No further adjuvant therapy was indicated. He returned to her daily

activities and still was followed up closely.
3. Discussion
3.1. Epidemiology, etiology and natural history

Rosai-Dorfman disease (RDD) was first described in 1965 by a French
pathologist, Pierre Paul Louis Lucien Destombes [6]. He documented
four children and young adults with lymphadenopathy and sinus his-
tiocytosis. Later, in 1969, based on analyzing 34 similar cases, Juan
Rosai and Ronald Dorfman coined the term “sinus histiocytosis with
massive lymphadenopathy” [3]. The prevalence of RDD is modest at
1:200,000. Spinal involvement as a sole manifestation of RDD is unique
(<1%) [7,9]. In a recent systematic review, Baeesa et al. showed the
mean age of spinal RDD was 34.7 years (range, 2.5-78 years) with a
male predominance (61%, male-to-female ratio = 2:1) [3]. The thoracic
spine segment was the most common involved level (41.7%), followed
by the cervical segment (30.6%) and multiple segments (16.7%) [3].

For now, the etiology of RDD remains unclear. Previous studies
illustrated that RDD is associated with viral infections, such as human
herpes viruses 6, Epstein-Barr virus, parvovirus B19, cytomegalovirus,
and HIV [10-12]. Recently, NRAS, KRAS, MAP2K1, and ARAF muta-
tions were shown to occur in patients with RDD.

The natural history of a spinal RDD is still not fully understood
because of the rarity of the cases. However, RDD is usually a self-limiting
disease with a benign course in general. Indeed, the majority of the case
(70%) has a stable and permanent disease. One-fifth of patients showed
spontaneous and permanent remission, and a modest 10% experienced
progressive and generalized disease, with extranodal RDD having a
poorer prognosis than the nodal type [10].

3.2. Diagnosis

Spinal extranodal RDD has no specific symptoms and pathogno-
monic imaging features. The typical clinical manifestations are back/
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Fig. 3. Postoperative MRI of spine showed no residual tumor.
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neck pain, radiculopathy or myelopathy, unstable gait, or cauda equina
syndrome due to the compression of the spinal cord. In diagnostic im-
aging, a high proportion of RDD (62.9%) is dura-based lesions. CT and
MRI of the spine are still essential tools for the diagnosis of RDD. But, it is
challenging to make a differential diagnosis with other spinal condi-
tions, such as meningioma, lymphoma, metastatic tumors, extradural
hematoma, and spinal infections [10]. In the Mayo Clinic histiocytosis
working group consensus statement for diagnosing and evaluating adult
patients with histiocytic neoplasms, positron emission tomography/
computed tomography (PET/CT) is recommended to exclude systemic
lesions, especially the involvement of superior lymph nodes [7,13].

It is a fact that biopsy and pathological examination are often
mandatory for definitive diagnosis of spinal RDD, even with advanced
imaging modalities. On the microscopic image, the hallmark of RDD is
emeripolesis, the active penetration of 1 cell by another that remains
intact [10]. Immunohistochemical stains of RDD cells are characterized
by cytoplasmic and nuclear S100 and fascin positivity, with CD68 and
variable CD163 and CD14 positivity, but CD1a is typically negative
[6,7].

3.3. Treatment and prognosis

There have not been consensus guidelines for treating Rosai-
Dorfman disease of the spine because of its rarity. The treatment op-
tions consist of surgery, steroid therapy, radiation therapy, chemo-
therapy, and even “wait-and-see.”

Surgical resection remained the mainstay of treatment (78.8%), with
or without adjuvant therapies [13]. The surgery varies from total tumor
removal to biopsy only. In 44.2% of cases, complete resection was
achieved, while decompressive surgery with or without subtotal resec-
tion occurred in 55.8% [13].

Steroid therapy can be used either alone or as an adjuvant treatment
of surgery. The basis of steroid therapy is based on exaggerated immu-
nologic dysfunction, which is thought to be the primary pathophysio-
logic mechanism of RDD [14,15]. Steroid therapy can suspend the
progression of the disease or even reduce the tumor size to facilitate total
tumor removal. As a result, steroid therapy improves the symptoms
[10]. However, the radiologic disappearance of lesions and risk of
recurrence after steroid withdrawal are still doubtful. In previous
studies, the steroid agents, dose, and duration are controversial.
Therefore, the choice of steroid therapy should be tailored case-by-case
based on weighing both benefit and harm and modify agents and doses
according to the appearance of side effects.

Radiotherapy and chemotherapy are usually used as adjuvant
treatments of surgery. Radiotherapy was proved to provide reasonable
locoregional control in recurrence and progressive diseases, while
chemotherapy was preserved for life-threatening systemic cases [10,13].
The standard radiation dose for spinal RDD has not been reported in the
literature. Similarly, chemotherapy regimens were usually prescribed
based on personal experience rather than high-level evidence, and its
outcome was varied in most patients [13]. Vinblastine, cladribine, eto-
poside, 6-mercaptopurine plus low-dose methotrexate are the reported
chemotherapy agents with mixed results.

In recent systematic reviews, Hu et al. and Baeesa et al. proposed
their initial flowcharts for the diagnosis and treatment of spinal RDD.
Regarding diagnosis, they emphasized the crucial role of CT and MRI,
while PET/CT was only recommended in case of superior lymphade-
nopathy involvement. Besides, a biopsy is usually required for a defin-
itive diagnosis. Surgery is still the mainstay treatment for symptomatic
patients with progressive neurological deficits and refractory local pain.
In contrast, observation or conservative treatment with steroid therapy
is the treatment of choice for patients without or with mild neurological
deficits. Radiotherapy was provided in recurrent cases after surgery,
while chemotherapy was restricted in cases of multiple organs
involvement or life-threatening systemic conditions [10,13].
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4. Conclusion

Spinal extranodal Rosai-Dorfman disease is extremely rare. CT, MRI,
and biopsy are the essential tools for definitive diagnosis. Surgery is the
treatment of choice for most cases, while steroid therapy, radiotherapy,
and chemotherapy should be adjuvant treatments and tailored
individually.

Ethical approval
The study was approved by the Research Ethics Committee of Viet-

nam Military Medical University. The procedures used in this study
adhere to the tenets of the Declarations of Helsinki.

Source of funding

This research did not receive any specific grant(s) from funding
agencies in the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

< Phuong Xuan Nguyen: Conceptualization, Methodology, Investi-
gation, Writing - Review & Editing, Data collection, Resources,
Supervision

% Nghi Van Nguyen: Conceptualization, Methodology, Writing -
Original Draft, Writing - Review & Editing, Visualization, Data
collection, Resources

% Tam Duc Le: Conceptualization, Methodology, Investigation,

Writing - Original Draft, Writing - Review & Editing, Visualization,
Data collection

Guarantor

Phuong Xuan Nguyen
Research registry

Not applicable - this is a single case report, not a systematic review
or meta-analysis. Moreover, we attest that it is not a ‘first in man’ study,
either.
Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this

journal on request.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Declaration of competing interest
None.

Acknowledgments
Nothing to declare.

References

[1] P. Mahzoni, M.H.T. Zavareh, M. Bagheri, N. Hani, B. Moqtader, Intracranial
ROSAI-DORFMAN disease, J. Res. Med. Sci. 17 (2012) 304. /pmc/articles/
PMC3527051/ (accessed August 20, 2021).


http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072007298522
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072007298522
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072007298522

P.X. Nguyen et al.

[2]

[3]

[4]

[5]

[6]

[7]

(8]

K. Z,B. O, S. A, D. C, M. MC, Rosai-Dorfman disease: a case report with nodal and
cutaneous involvement and review of the literature, Am. J. Dermatopathol. 36
(2014) 353-357. doi:10.1097/DAD.0B013E31829E5564.

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

E. Foucar, J. Rosai, R. Dorfman, Sinus histiocytosis with massive lymphadenopathy
(Rosai-Dorfman disease): review of the entity, Semin. Diagn. Pathol. 7 (1990)
19-73.

A.-K. Th, Cutaneous Rosai-Dorfman disease of the face: a comprehensive literature
review and case report, J. Oral Maxillofac. Surg. 74 (2016) 528-540, https://doi.
org/10.1016/J.JOMS.2015.09.017.

0. Abla, E. Jacobsen, J. Picarsic, Z. Krenova, R. Jaffe, J.-F. Emile, B.H. Durham,
J. Braier, F. Charlotte, J. Donadieu, F. Cohen-Aubart, C. Rodriguez-Galindo,

C. Allen, J.A. Whitlock, S. Weitzman, K.L. McClain, J. Haroche, E.L. Diamond,
Consensus recommendations for the diagnosis and clinical management of rosai-
dorfman-destombes disease, Blood 131 (2018) 2877-2890, https://doi.org/
10.1182/BLOOD-2018-03-839753.

G.G,Y.JR, K. MJ, T. WO, V. R, R. JH, D.-P. CJ, H. MD, R. A, SV JC, B. NN, S. MV,
R. KL, G. RS, The Mayo Clinic Histiocytosis Working Group Consensus Statement
for the Diagnosis and Evaluation of Adult Patients With Histiocytic Neoplasms:
Erdheim-Chester Disease, Langerhans Cell Histiocytosis, and Rosai-Dorfman
Disease, Mayo Clin. Proc. 94 (2019) 2054-2071. doi:10.1016/J.
MAYOCP.2019.02.023.

R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE
2020 guideline: updating consensus Surgical CAse REport (SCARE) guidelines, Int.
J. Surg. 84 (2020) 226-230.

[91

[10]

[11]

[12]

[13]

[14]

[15]

International Journal of Surgery Case Reports 88 (2021) 106491

E.JF,A.O,F.S,H.A,H. J,D.J,R.-C. L, J. MB, A.-W. O, A. CE, C. F, D. EL, E. RM, F.
A, H. JG, H. JL, J. F, M. M, P. J, R.-G. C, R. BJ, T. A, V. R, W. LM, Revised
classification of histiocytoses and neoplasms of the macrophage-dendritic cell
lineages, Blood. 127 (2016) 2672-2681. doi:10.1182/BLOOD-2016-01-690636.
B. SS, M. H, M. Y, B. M, A. J, Long-term outcome of spinal extranodalRosai-
Dorfman disease: a report of two cases and systematic review, World Neurosurg.
144 (2020) 1-14. doi:10.1016/J.WNEU.2020.08.097.

M. Luppi, P. Barozzi, R. Garber, A. Maiorana, G. Bonacorsi, T. Artusi, R. Trovato,
R. Marasca, G. Torelli, Expression of human Herpesvirus-6 antigens in benign and
malignant lymphoproliferative diseases, Am. J. Pathol. 153 (1998) 815-823,
https://doi.org/10.1016/50002-9440(10)65623-4.

Y. Mehraein, M. Wagner, K. Remberger, L. Fiizesi, P. Middel, S. Kaptur, K. Schmitt,
E. Meese, Parvovirus B19 detected in Rosai-Dorfman disease in nodal and
extranodal manifestations, J. Clin. Pathol. 59 (2006) 1320-1326, https://doi.org/
10.1136/JCP.2005.029850.

P. Hu, F. Wei, X. Liu, Z. Liu, Diagnosis and treatment of Rosai-Dorfman disease of
the spine: a systematic literature review, Syst. Rev. 10 (2021) 1-10, https://doi.
org/10.1186/513643-021-01581-0.

R.V, D. M, HR PV, V. P, Rosai-Dorfman disease: report of a 3-year-old girl with
critical review of treatment options, Eur. J. Pediatr. Surg. 13 (2003) 350-354. doi:
10.1055/5-2003-43578.

U.J,U.S,K.H,E.P,R.A,H.A,N. T, H. R, H. U, G. S, S. D, Imatinib as a treatment
option for systemic non-Langerhans cell histiocytoses, Arch. Dermatol. 143 (2007)
736-740. doi:10.1001/ARCHDERM.143.6.736.


http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072012494899
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072012494899
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072012494899
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072013072591
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072013072591
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072013072591
https://doi.org/10.1016/J.JOMS.2015.09.017
https://doi.org/10.1016/J.JOMS.2015.09.017
https://doi.org/10.1182/BLOOD-2018-03-839753
https://doi.org/10.1182/BLOOD-2018-03-839753
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072005190285
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072005190285
http://refhub.elsevier.com/S2210-2612(21)00993-7/rf202110072005190285
https://doi.org/10.1016/S0002-9440(10)65623-4
https://doi.org/10.1136/JCP.2005.029850
https://doi.org/10.1136/JCP.2005.029850
https://doi.org/10.1186/S13643-021-01581-0
https://doi.org/10.1186/S13643-021-01581-0

	Spinal extranodal Rosai-Dorfman disease: A case report and literature review
	1 Introduction
	2 Presentation of case
	3 Discussion
	3.1 Epidemiology, etiology and natural history
	3.2 Diagnosis
	3.3 Treatment and prognosis

	4 Conclusion
	Ethical approval
	Source of funding
	CRediT authorship contribution statement
	Guarantor
	Research registry
	Consent
	Provenance and peer review
	Declaration of competing interest
	Acknowledgments
	References


