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Introduction

Rosai-Dorfman disease (RDD) was originally reported by
Destombes in 1965 (1) and described in detail by Rosai
and Dorfman in 1969 (2). RDD, also known as sinus
histiocytosis with massive lymphadenopathy (SHML), is a
rare non-Langerhans cell histiocytosis with an incidence
of approximately 1 in 200,000 (3). Histiocytic lesions can
be classified as dendritic cell disease, macrophage-related
disease, or malignant histiocytic disease; macrophage-
related diseases include SHML and hemophagocytic
lymphobhistiocytosis (HLH) (2).

A previous study has shown that RDD is a benign and
self-limiting disease (4). Recently, the presence of mutations
in the mitogen-activated protein kinase (MAPK) gene
in patients with RDD has demonstrated that the disease
is neoplastic (5). The exact etiology and pathogenesis
of the disease are unclear, but the disease is associated
with viral infections such as human herpes virus (HHV),
Epstein-Barr virus (EBV) (6). In addition, those infected
with human immunodeficiency virus (HIV) are often co-
infected with RDD (7). The clinical manifestations of
RDD are variable and the imaging characteristics are
nonspecific. In the kidney, RDD imaging characteristics
are similar to malignant renal tumors, resulting in a high
rate of misdiagnosis. To the best of our knowledge, this is
the first report on the characteristics of contrast-enhanced

ultrasound (CEUS) of RDD compared with contrast-
enhanced magnetic resonance imaging (CEMR). This
case report is intended to improve the understanding of
clinicians and imaging physicians by reporting on a rare
RDD disease of the kidney that was misdiagnosed as renal
cell carcinoma (RCC) and describing the imaging and
histologic features of the disease.

Case presentation

All procedures performed in this study followed the
ethical standards of the institutional and national research
committees and the Helsinki Declaration (as revised in
2013). Written informed consent was obtained from the
patient for publication of this case report and accompanying
images. A copy of the written consent is available for review
from the editorial office of this journal. The patient, a
57-year-old male, was hospitalized with ultrasound findings
of renal lesions on the right kidney during a routine physical
examination. He had no hematuria, dysuria, or flank pain,
and had suffered from hypertension, diabetes, and gout for
several years. A two-dimensional ultrasound was performed
using an SC6-1 probe (Mindray Resona 7), revealing
a hypoechoic lesion in the right renal sinus measuring
approximately 1.9 cm x 1.3 cm. To further define the
nature of the mass, a CEUS was performed. A suspension
of Sonovue (Bracco, Milan, Italy) was injected through a
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Figure 1 A 57-year-old male patient. Gray-scale ultrasound showed a hypoechoic lesion of the right kidney sinus, with an extent of about

1.9 em x 1.3 cm. CEUS shows a solid renal tumor with low and homogeneous enhancement at (A) 40 s and (B) 91 s. An incomplete

pseudocapsule can be seen around the tumor. Pathology revealed RDD. The yellow arrows indicate the location of the lesion. CEUS,

contrast-enhanced ultrasound; RDD, Rosai-Dorfman disease.

peripheral ante cubital vein with a bolus of 0.02 mL/kg. A
low mechanical index (MI =0.072) was used. Continuous
dynamic observation lasted at least 3 min following bolus
injection. The tumor was characterized by earlier wash-in
compared to renal parenchyma, centripetal enhancement,
and homogeneous hypoenhancement with a pseudocapsule
sign. Non-clear cell RCC (non-ccRCC) was diagnosed
based on these features (Figure I).

CEMR showed isoenhancement on the T1-weighted
image and iso- or hypoenhancement on the T2-weighted
image in the sinus region of the right kidney. The
significantly decreased intensity of the lesion on the out-of-
phase image indicated the presence of lipids in the lesion.
A pseudocapsule was suggested by the hypoenhancement
on the T2-weighted image around the mass. Mild
enhancement in the lesion was observed in the cortical
phase and persistent moderate homogeneous enhancement
occurred in the medullary and excretory phases. These
CEMR characteristics also suggested a lesion with a
deficient blood supply that could be considered non-ccRCC
(Figure 24-2E).

A robot-assisted laparoscopic right partial nephrectomy
was performed and pathology indicated a diagnosis of RDD.
The vital signs of the patient were stable and the incisions
healed well without obvious redness, swelling, or exudation.
During follow-up, no abnormal cervical and inguinal
lymph nodes were found in this patient, and no recurrence
occurred. The most striking pathological feature of the
histiocytes was emperipolesis and immunohistochemical
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findings were positive for S-100 and CD68 and negative for
CD1a (Figure 34-3D).

Discussion

According to the 2016 histiocytoses classification criteria,
RDD, including classical, extranodal, RDD associated
with neoplasia or immune disease, and unclassified RDD
types, belongs to the R group of histiocytoses (8). RDD
occurs mainly in the lymph nodes, with about 40% in
extranodal organs (9). RDD has a predominantly single
systemic involvement, in which skin, bone, and soft tissue
are most frequently involved. Kidney involvement is less
common, accounting for 4% of cases; the prognosis of
RDD of the kidney varies among researchers (10). Similar
to a study by Lai et a/. (11), our follow-up results indicated
renal involvement representing a benign lesion. Only
19% of RDD patients have multi-organ involvement.
While RDD is mostly benign and self-limiting, the
various clinical manifestations and non-specific imaging
results make the diagnosis challenging and difficult to
differentiate from RCC, lymphoma, and metastasis, which
can cause hematuria, abdominal fullness, flank pain, ureteral
obstruction, or nephrotic syndrome caused by renal vein
thrombosis (10). In this case, the patient did not have any
of the above clinical symptoms but had a 6-year history
of gout, consistent with a previous study suggesting that
patients with RDD with renal involvement tend to have a
history of immune system disorders or long-term hormone
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Figure 2 This is an endogenous mass about 1.5 cm in diameter in the right kidney. MRI T1W1 for (A) pre-contrast, (B) in-phase, (C) out-

of-phase, (D) corticomedullary phase, and (E) nephrographic phase. The lesion is isointense on T1WI, with a slightly longer or shorter

signal on the T2-weighted image. The lesion signal was reduced on in-phase images. After injection of the contrast agent, the lesion shows

low and homogeneous enhancement. The yellow arrows indicate the location of the lesion. MRI, magnetic resonance imaging; T1WI, T1-

weighted image.

use (12).

The definitive diagnosis of RDD is currently based on
pathology. The characteristic manifestation is numerous
enlarged histiocytes with emperipolesis—the presence of
characteristic histiocytes, plasma cells, and lymphocytes,
with occasional eosinophils and neutrophils, in the expanded
sinuses of the enlarged histiocyte, often arranged along the
perimeter of the cytoplasm (13). Immunohistochemical
features are positive for the S-100 protein that is used for
visualization of emperipolesis (14), positive for CD68, and
negative for CD1a.

Previous studies (15,16) have shown that renal-associated
RDD often involves the renal sinuses, the hilum, or the
subcapsular space, and may be associated with disease in
the renal lymphatic system, as the lymphatic vessels in the
kidney are mainly located below the capsule and drain to the
hilum (17). The lymph node predilection of RDD and the
tendency of lymphoma to affect the hilum or to encase the
kidney may also indirectly support this hypothesis. RDD
may also result in distortion of the lymphatic collecting
system but does not typically involve obstruction or vascular
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infiltration.

RDD involving the kidney is uncommon and often
misdiagnosed as a renal malignancy, resulting in kidney
loss (18). RCC is the most common solid lesion found
in the kidney, accounting for approximately 3-5% of
all adult cancers and approximately 90% of all kidney
malignancies (19). The most common types of RCC are
ccRCC (80-90% incidence) and non-ccRCC [papillary
RCC (pRCC), 10-15% incidence; chromophobe RCC
(chRCC), 4-5% incidence]. Current studies suggest that
ccRCC and non-ccRCC have different contrast-enhanced
image characteristics. Most non-ccRCCs show mainly
heterogeneous hypoenhancement in CEMR and CEUS, and
the pseudocapsule sign is observed less frequently in non-
ccRCC than in ccRCC. Heterogeneous hyperenhancement
is predominantly associated with hemorrhage, necrosis, and
cystic changes in the tumor (20). In this report, both CEUS
and CEMR showed iso- and hypoenhancement, consistent
with the findings of Lu e 2/ (21) using contrast-enhanced
CT and CEUS. RDD typically displays obvious lymphoid
follicles with germinal centers, fibrosis, and sclerosis, while

Quant Imaging Med Surg 2024;14(1):1219-1224 | https://dx.doi.org/10.21037/qims-23-773



1222

Li et al. RDD of kidney

AT S TR B B

- L ]

PSS Wod ¥ %

o (TS PP S ?

» B Jalpnet® ¥

o 35 { - ﬂ Y o
Y ) i OO/ i et/ -

s o4 oM o ‘, # -~
o ’ A ¢ 4
. & T, S 9 € | t" N, y
i 4 . § ¢ "‘ % s
:ﬁ’,a .h.'o o : L 1 [ 1
.* Sy L0

R el ave b ¢ 5
i" “ f g > "y { n.'}‘ .

e L o e . &% 4
7y A 7 Q" . - b
Ny XY 4 '
5 10820230 40 30 ym . . :’ . @ 010 20 30 40 50pm ¥, t .,‘
Cov'a ! . > D

e & S : 4
: g 3 A
i L
. »
- ‘\) > < & a »
% -~ .
e
@ 3 & 4
2
R .

o . $

L -
- ™ 8 %-“ -

5 R 5 %, ) Q_ . &

0‘10 20 GO:Anum "_ &2, b .;-“ % 010 20 30 40 50 um »

Figure 3 Histopathologic findings of the right renal tumor. (A) Hematoxylin and eosin staining shows the presence of emperipolesis in

abnormal sinus tissue cells and the presence of lymphocytes within the foam cells (arrow). (B-D) Intense immunostaining showing positive

for (B) S-100 and (C) CD68; arrows indicate scattered histiocytes with emperipolesis. (D) Immunostaining was negative for CD1a. Original

magnification x40 for all images.

hemorrhage and necrosis are rare, which is reflected in image
homogeneity. Heterogeneity of the tumor can indicate
malignancy and degree of differentiation; homogeneity
in RDD indirectly reflects the low aggressiveness of the
disease (22) and hypoenhancement is due to fewer vascular
components in the lesion.

The pseudocapsule sign is commonly seen in early
low-grade RCC, mainly due to tumor growth causing
compression, ischemia, and necrosis of the adjacent
parenchyma with deposition of fibrous tissue. In this
case, the appearance of a pseudocapsule sign was
observed in both CEUS and CEMR, but the presence of
a pseudocapsule sign has not been previously indicated
in published literature. One study (23) showed a greater
degree of fibrosis and RDD histiocytes on an extranodal
site, suggesting extranodal RDD more often presents as
fibrosis and less often as histiocytosis. The pathological
findings in our case showed myofibroblast and fibrous tissue
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hyperplasia, with a large number of lymphocytes and plasma
cells infiltrated into the renal tissue, which corroborated
with previous studies and may explain the appearance of a
pseudocapsule sign due to the distribution of fibrous tissue
around the lesion.

There are no universal standards for the treatment
of RDD with kidney involvement. The usual treatment
modalities are surgery, radiotherapy, chemotherapy, and
hormonal therapy (24). Combined with a previous study
and follow-up results, we believe that RDD has a good
prognosis and renal involvement is a benign lesion. Surgical
resection may lead to overtreatment, and thus observation is
recommended (11). Furthermore, the differential diagnosis
of renal malignancy may be improved if further studies
of imaging examinations can validate signs observed in
this study that, when combined with medical history, can
differentiate RDD from RCC. Such improved differential
diagnosis would mean resection of the kidney could be
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avoided.

In summary, as shown in this case, RDD involving an
isolated kidney exhibits homogeneous hypoenhancement
and appears in the renal sinus, hilum, and subcapsule of the
kidney. Combined with the patient’s history and laboratory
tests, clinicians can make a comprehensive diagnosis and
manage the patient accordingly to avoid unnecessary

surgery.
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