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A Rare Case of Extra-Nodal Rosai-Dorfman Disease of the Cheek
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Rosai-Dorfman disease (RDD), which was first reported by Rosai and Dorfman in 1969, is a rare, be-
nign, non-neoplastic proliferation of histiocytes, characterized by painless lymphadenopathy and fever.
Lymphadenopathy occurs most commonly in the neck, but also appears in non-cervical lymph nodes or
as extranodal lesions. In this case, biopsy of an atypical subcutaneous buccal mass, which was difficult
to diagnose preoperatively, led to a diagnosis of RDD. In addition, although lesions were also con-
firmed in the maxilla, none of the lesions were in lymph nodes; therefore, we ultimately diagnosed the
patient with extranodal RDD (ENRDD). Compared with classical RDD, characterized by painless lym-
phadenopathy and fever, ENRDD is observed only in soft tissue and bone, and occurs mostly fre-
quently among older adults. Cases presenting with lymph node or vital organ lesions also present with
systemic symptoms, usually with a progressive and sometimes fatal course. However, RDD localized in
soft tissue and bone has a favorable prognosis, and follow-up alone is considered sufficient. Although
this case featured epidemiological characteristics of ENRDD, and as there are no fixed therapeutic
guidelines, the recommendation is that treatment be considered on a case-by-case basis according to the
site and symptoms. There are few reports of ENRDD; therefore, we aim to contribute the details of an

additional case to the literature. (] Nippon Med Sch 2024; 91: 502-507)
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Introduction
Rosai-Dorfman disease (RDD), which was first reported
by Rosai and Dorfman in 1969, is a rare, benign, non-
neoplastic proliferation of histocytes characterized by
painless lymphadenopathy and fever'. In addition to
lymph nodes, RDD also occurs in extranodal organs;
along with the skin and central nervous system, a small
number of RDD cases have been reported in bone and
soft tissue. While 5-10% of RDD cases occur in bone, ex-
tranodal involvement is considered typical’. In this case,
diagnostic imaging of an atypical subcutaneous mass in
the cheek, which was difficult to diagnose preoperatively,
could not rule out malignancy. Consequently, we per-
formed radical biopsy, which led to the diagnosis of
RDD. Despite additional symptoms indicative of RDD in
the maxilla, there was no evidence of lymph node le-

sions, and the patient was ultimately diagnosed with ex-

tranodal RDD (ENRDD). Typically, ENRDD in bone or
soft tissue without intranodal lesions has a favorable
prognosis, and follow-up is considered sufficient’. How-
ever, few cases have been reported in the literature, and
fixed therapeutic guidelines do not exist. In addition, epi-
demiologically, this case differed from typical RDD,
which involves intranodal lesions and systemic symp-
toms. We therefore discuss our case in relation to the

relevant literature.

Case Report
Chief complaint
A 57-year-old Japanese female presented with a subcu-
taneous mass in the left cheek.
Medical history
Basal cell carcinoma of the nose (surgery at 57 years

old, stage I), hypertension, diabetes mellitus, deaf-
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Fig. 1 High-permeability tumor shadow is visible in the masticator space. In plain CT, the CT value is similar to

that of muscle (A). In a Tl-weighted fat-suppressed image (Dixon method), the tumor shadow is hyperin-

tense relative to adipose tissue (i). In a T2-weighted fat-suppressed image (Dixon method), the tumor shad-

ow is somewhat hypointense (ii), (iii). Edema is present in the adjacent masseter and maxillary bone mar-

row (ii), (iii). Image searches with contrast could not be performed due to renal impairment.

mutism.

History of present illness

The patient perceived a mass below the left check sev-
eral months prior to initial examination at our hospital
but did not seek treatment. Basal cell carcinoma was dis-
covered when the patient requested examination of the
left cheek in a regular check-up.

Symptoms in initial visit

An elastic, hard mass was palpable below the left
cheek with associated mild tenderness. No salivary colic
was noted.

Laboratory test results

WBC 8,220/pL, Neut 74.5%, Lymp 16.5%, Mono 6.1%,
Eosi 2.4%, Baso 0.5%, RBC 355x10‘/uL, Hb 9.9 g/dL,
MCV 89.0 fL, Plt 295x10°/pL, TP 7.3 g/dL, Alb 3.9 g/dL,
BUN 23.3 mg/dL, Cre 1.48 mg/dL, eGFR 29.4, Na 141
mEq/L, K 44 mEq/L, C1 108 mEq/L, LDH 195 U/L, AST
20U/L, ALT 22 U/L, ALP116 U/L, CRP 0.09 mg/dL.
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Plain CT (Fig. 1A)

High-permeability tumor shadow in the masticator
space.

Plain MRI (Fig. 1B)

High-permeability tumor shadow with high signal in-
tensity on a Tl-weighted image and somewhat low sig-
nal intensity on a T2-weighted image. Involvement of
bone marrow edema in the adjacent masseter and max-
illa. Images with contrast could not be performed due to
renal impairment.

Although preoperative diagnosis was complicated by a
dearth of specific findings, the lesion was a high-
permeability lesion extending from the buccal space to
the masticator space. We performed open biopsy for ma-
lignancy with a primary lesion of the accessory parotid
gland as the most likely diagnosis.

Operative findings (Fig. 2)

Surgery was performed under local anesthesia. The in-
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Fig. 2 Macroscopic images of the anterior (A) and poste-
rior (B) of the resected specimen, which was 30 x
33 mm in size. Elastic and hard tissue, palpable
through the skin (arrow) and soft tissue along the
buccal space, was resected as a single lump. Both
were well-defined and easily detached from the
surrounding area.

cision was made directly above the identified mass. The
mass was elastic, hard, well-defined, and extended in
depth to be in contact with the masseter. When the mass
was bluntly detached, it was well-defined and detached
easily along the buccal space. Since the tumor was enu-
cleated from a microincision without further incision, we
performed radical biopsy.

Histopathological findings (Fig. 3)

The mass (arrow in A) featured diffuse infiltration of
histiocyte-like cells, lymphocytes, and plasma cells, as
well as fibrosis. Continuous soft tissue included a high
volume of adipose tissue, but the interspersed solid por-

tion demonstrated similar cell infiltration. A medium-
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power view (B) showed diffuse or aggregated pale eosin-
stained histocyte-like cells with large-volume cytoplasm,
as well as infiltration by large numbers of lymphocytes
and plasma cells. In a high-power view (C), pale eosin-
stained histiocyte-like cells with large-volume cytoplasm
were noted to contain lymphocytes and plasma, having
been endocytosed without degeneration (emperipolesis)
(arrows). In immunostaining, nearly all large histiocytic
cells were S-100 protein positive. CD68 was positive only
in some histiocytic cells, while CD1a was negative.

Based on the above findings, we diagnosed the patient
with RDD.

Course

Buccal lymph nodes are a type of facial lymph node in
the buccal space, where a subcutaneous mass was pre-
sent in our case. As the biopsied specimen did not dem-
onstrate a lymph node structure, we determined the
mass to be an extranodal lesion. A whole-body CT scan
from neck to the pelvis did not reveal any significant
lymphadenopathy or nodular lesions. A total 5-10% of
RDD cases involve the bones’, therefore, we re-examined
the edematous changes in the left maxillary bone marrow
approaching the masseter that were observed on preop-
erative MRI. The patient had no caries. The lesion center
was separated from the wisdom tooth and extensive.
This is atypical for infection-related osteomyelitis, and an
RDD-associated lesion was suspected. Due to the poten-
tial for renal impairment associated with RDD*, we dis-
cussed the case with the doctors from the department of
nephrology. The patient was negative for urine protein
and occult blood, urine protein quantification was < 10
mg/dL, and urinary cre was 32.9 mg/dL: abnormal find-
ings were absent. In addition, CT revealed mild renal at-
rophy. Therefore, we diagnosed the patient with chronic
renal failure secondary to hypertension and diabetes mel-
litus.

Definitive diagnosis

Extranodal RDD (ENRDD).

Discussion
Histiocytosis is a rare disease characterized by the accu-
mulation of histiocytes, such as monocytes, macrophages,
and dendritic cells, in various tissues and organs
throughout the body. While there are over 100 subtypes,
in 2016, the Histocyte Society classified histiocytosis into
five groups; “C” group: cutaneous and mucocutaneous
histiocytoses; “M” group: malignant histiocytosis; “R”
group: Rosai-Dorfman disease (RDD) and miscellaneous

noncutaneous, non-Langerhans cell histiocytosis; and
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Fig. 3 Elastic and hard portions of the solid mass (arrow in A) demonstrate diffuse infiltration

by histiocyte-like cells, lymphocytes, and plasma cells as well as fibrosis. The soft tissue

contains a high volume of adipose tissue, while the solid portion demonstrates similar in-

terspersed cell infiltration. Medium-power view (B) shows diffuse or aggregated pale eo-

sin-stained histocyte-like cells with large-volume cytoplasm, as well as infiltration by a

large number of lymphocytes and plasma cells. High-power view (C), lymphocytes and

increased plasma volume are observed within pale eosin-stained histiocyte-like cells with

large cytoplasm-volume.

L Group

C Group I cutaneous RDD

M Group

Familial RDD ’

Sporadic RDD

Classical RDD

Extra-nodal RDD

RDD with neoplasia

Unclassified

Fig. 4 Classification of histiocytosis®
RDD, Rosai-Dorfman disease

“H” group: hemophagocytic lymphohistiocytosis and
macrophage activation syndrome. The classification is
based on histology, phenotype, molecular alterations, and

clinical/imaging characteristics. The R Group is divided
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into familiar and sporadic RDD, with the latter further
divided into classical, extranodal, neoplastic or immune-
mediated, and unclassified (Fig. 4)’. Cutaneous RDD, a
variant of ENRDD, demonstrates unique epidemiological
and clinical characteristics and is classified into the C
Group; therefore, cutaneous RDD is considered a sepa-
rate disease. Histopathologically, RDD is characterized by
the proliferation/deposition of histiocytes with cytoplasm
containing lymphocytes and erythrocytes without degen-
eration (emperipolesis)'. In immunostaining, RDD is posi-
tive for S-100 protein and CD68, but negative for CD1la,
which differs from Langerhans cell histiocytosis. Al-
though the cause of RDD has not yet been determined,
viral infection, such as human herpesvirus 6*, Epstein-
Barr virus, cytomegalovirus, and human immunodefi-
ciency virus’, is thought to be involved. There are also re-
ports of association with malignant lymphoma’, cases
with comorbid myelodysplastic syndrome”, and onset
following bone marrow transplantation”. Tumors are also
presumed to be associated with RDD, with reports of
mutations in NRAS, KRAS, MAP2K1, and ARAF™
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Rosai-Dorfman disease is a rare condition with a
prevalence of 1:200,000 and roughly 100 novel cases an-
nually in the United States”. The mean age of onset is
20.6 years with 62% of cases occurring under the age of
10 and 81% developing symptoms under the age of 20".
Extranodal lesions are recorded in 43% of cases, with the
most common sites being the skin, nasal cavity, bone,
soft tissue, and retro-orbital tissue". Bone involvement
occurs in 5-10% of cases’. The mean ages of patients with
ENRDD with soft tissue lesions and bone lesions are
42.5-46 years and 31 years, respectively”. The mean age
of patients developing ENRDD of the head and neck is
38 years". The average age of ENRDD onset in any of
these sites is higher than that for RDD. Overall, RDD is
slightly more common in men than in women, with a sex
ratio of 1.33:17; however, RDD in bone, soft tissue, and

2,12

skin is slightly more common in women*”. In terms of
race, RDD occurs most often in African Americans and
Caucasians; although RDD overall is not common in
Asians, cutaneous RDD is reported to be common in
Asians®. The patient in this case is Japanese; bone in-
volvement is reported to occur in 8.8% of cases of RDD
in Japan, a figure consistent with previous studies®.
However, no studies have compared racial differences in
RDD of the soft tissues and bone; therefore, additional
case reports are required. In one study, 80 of 93 patients
(74.1%) with bone lesions demonstrated extranodal le-
sions, most commonly occurring in the soft tissue (n =
27). These findings reveal a tendency for comorbid lesion
development in the bones and soft tissue. The most com-
mon bone lesion sites were in the skull (n = 33) and the
facial bones (n = 24)". According to this, the patient in
this case, who was a relatively older woman, developed
ENRDD of the face; these trends are characteristic of
ENRDD localized in soft tissue and bone, and are similar
to the trends reported in previous studies.

The typical symptoms and prognosis of RDD differ by
subtype. Classical RDD, which can be sporadic or famil-
ial, is typified by bilateral painless cervical lymphadeno-
pathy with fever, weight loss, and night sweats' Al-
though many cases remit spontaneously following a
long-term course and have a favorable prognosis, RDD
can be progressive and fatal in patients who demonstrate
wide-ranging nodular lesions or lesions in vital organs
such as the kidneys or liver. Treatment is primarily surgi-
cal, with surgery selected in most cases”. Steroids and ra-
diotherapy may be effective, and some reports suggest
chemotherapy with antimetabolites (cladribine, vin-

blastine, methotrexate, 6-mercaptopurine) and the mo-
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lecular targeted drug rituximab can be effective”. Soft tis-
sue RDD involves pain in 16.8% of cases, but most cases
are painless”. Our patient was also asymptomatic. She re-
quested a medical examination for basal cell carcinoma
during a regular consultation, and the diagnosis was
made as a result of a close examination. Although the
main symptoms of RDD with bone involvement are pain
and swelling, RDD may remain painless and be discov-
ered incidentally in radiological imaging”. The bone le-
sion in this case was also asymptomatic and incidentally
discovered on radiological imaging. Although prognosis
is reported to be poor in patients with soft tissue and
bone lesions and associated systemic symptoms, bone
and soft tissue RDD typically has a favorable prognosis.
As the course is often self-limiting, with frequent sponta-
neous lesion regression, follow-up is considered sufficient
in patients with focal lesions’. In this case, we decided
follow-up alone was the best treatment option. There was
no recurrence of soft tissue lesions at 4 months after sur-
gery, and the patient’s bone lesion will be followed up
regularly by imaging.

Rosai-Dorfman disease is a rare form of histiocytosis
which is seldom suspected preoperatively when lymph
node lesions are absent. Painless, focal ENRDD often
does not require treatment. However, clinical diagnosis is
difficult, and differentiation from malignancy frequently
poses a problem; therefore, a biopsy should be per-
formed. The possibility of RDD as a differential diagnosis
should be considered for atypical masses/tumors in the

head and neck region.

Conclusion
We report a case of ENRDD localized to an area ranging
from the buccal soft tissue to the maxilla. Compared to
classical RDD, the patient was a relatively older woman
with localized facial lesions and no systemic symptoms;
these observations are consistent with previous reports
on RDD. In terms of race, RDD is most common in
African-Americans and Caucasians, while cutaneous
RDD is common in Asians. No study has yet compared
racial differences in bone or soft tissue ENRDD; there-
fore, further investigation involving more cases is neces-

sary.

Conflict of Interest: The authors declare no conflicts of inter-

est.

References
1. Rosai J, Dorfman RF. Sinus histiocytosis with massive

J Nippon Med Sch 2024; 91 (5)



10.

11.

12.

Rosai-Dorfman Disease of Cheek

lymphadenopathy. A newly recognized benign clinicopa-
thological entity. Arch Pathol. 1969 Jan;87(1):63-70.

Foucar E, Rosai J, Dorfman R. Sinus histiocytosis with
massive lymphadenopathy (Rosai-Dorfman disease): re-
view of the entity. Semin Diagn Pathol. 1990 Feb;7(1):19—
73.

Garcia RA, DiCarlo EE. Rosai-Dorfman Disease of Bone
and Soft Tissue. Arch Pathol Lab Med. 2022 Jan 1;146(1):
40-6.

Kurahashi S, Toda N, Fujita M, et al. Acute Tubulointer-
stitial Nephritis in Rosai-Dorfman Disease Mimicking IgG
4-related Disease. Intern Med. 2022 Apr 1;61(7):1027-32.
Emile JF, Abla O, Fraitag S, et al. Revised classification of
histiocytoses and neoplasms of the macrophage-dendritic
cell lineages. Blood. 2016 Jun 2;127(22):2672-81.

Arakaki N, Gallo G, Majluf R, et al. Extranodal rosai-
dorfman disease presenting as a solitary mass with hu-
man herpesvirus 6 detection in a pediatric patient. Pedi-
atr Dev Pathol. 2012 Jul-Aug;15(4):324-8.

Levine PH, Jahan N, Murari P, Manak M, Jaffe ES. Detec-
tion of human herpesvirus 6 in tissues involved by sinus
histiocytosis with massive lymphadenopathy (Rosai-
Dorfman disease). ] Infect Dis. 1992 Aug;166(2):291-5.
Delacretaz F, Meuge-Moraw C, Anwar D, Borisch B,
Chave JP. Sinus histiocytosis with massive lymphadeno-
pathy (Rosai Dorfman disease) in an HIV-positive patient.
Virchows Arch A Pathol Anat Histopathol. 1991;419(3):
251-4.

Lu D, Estalilla OC, Manning JT Jr, Medeiros L]. Sinus his-
tiocytosis with massive lymphadenopathy and malignant
lymphoma involving the same lymph node: a report of
four cases and review of the literature. Mod Pathol. 2000
Apr;13(4):414-9.

Long E, Lassalle S, Cheikh-Rouhou R, Hofman V, Lacour
JP, Hofman P. Intestinal occlusion caused by Rosai-
Dorfman disease mimicking colonic diverticulitis. Pathol
Res Pract. 2007;203(4):233-7.

Ambati S, Chamyan G, Restrepo R, et al. Rosai-Dorfman
disease following bone marrow transplantation for pre-B
cell acute lymphoblastic leukemia. Pediatr Blood Cancer.
2008 Sep;51(3):433-5.

Abla O, Jacobsen E, Picarsic J, et al. Consensus recom-
mendations for the diagnosis and clinical management of
Rosai-Dorfman-Destombes disease. Blood. 2018 Jun 28;131

13.

14.

15.

16.

17.

18.

19.

20.

(26):2877-90.

Foucar E, Rosai J, Dorfman RE. Sinus histiocytosis with
massive lymphadenopathy. Current status and future di-
rections. Arch Dermatol. 1988 Aug;124(8):1211—4.
Vaiselbuh SR, Bryceson YT, Allen CE, Whitlock JA, Abla
O. Updates on histiocytic disorders. Pediatr Blood Cancer.
2014 Jul;61(7):1329-35.

Mosheimer BA, Oppl B, Zandieh S, et al. Bone involve-
ment in Rosai-Dorfman disease (RDD): a case report and
systematic literature review. Curr Rheumatol Rep. 2017
May;19(5):29.

Ojha J, Rawal YB, Hornick JL, et al. Extra nodal Rosai-
Dorfman disease originating in the nasal and paranasal
complex and gnathic bones: a systematic analysis of
seven cases and review of literature. Head Neck Pathol.
2020 Jun;14(2):442-53.

Komaragiri M, Sparber LS, Santos-Zabala ML, Dardik M,
Chamberlain RS. Extranodal Rosai-Dorfman disease: a
rare soft tissue neoplasm masquerading as a sarcoma.
World J Surg Oncol. 2013 Mar 9;11:63.

Sugiura S, Kato T, Fujimoto N, Fuse M, Nakanishi K,
Tanaka T. [A Case of Rosai-Dorfman Disease]. Skin Res.
2022 Mar;21(1):46-52. Japanese.

Goyal G, Ravindran A, Young JR, et al. Clinicopathologi-
cal features, treatment approaches, and outcomes in
Rosai-Dorfman disease. Haematologica. 2020 Jan 31;105
(2):348-57.

Demicco EG, Rosenberg AE, Bjrnsson ], Rybak LD, Unni
KK, Nielsen GP. Primary Rosai-Dorfman disease of bone:
a clinicopathologic study of 15 cases. Am ] Surg Pathol.
2010 Sep;34(9):1324-33.

(Received, February 16, 2023)
(Accepted, May 1, 2023)

Journal of Nippon Medical School has adopted the Creative Com-
mons Attribution-NonCommercial-NoDerivatives 4.0 International
License (https://creativecommons.org/licenses/by-nc-nd/4.0/) for
this article. The Medical Association of Nippon Medical School re-
mains the copyright holder of all articles. Anyone may download,
reuse, copy, reprint, or distribute articles for non-profit purposes
under this license, on condition that the authors of the articles are
properly credited.

J Nippon Med Sch 2024; 91 (5)

507




