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Abstract Castleman’s disease (CD), a rare benign disease
characterized by lymphoid hyperplasia, typically arises in
the mediastinum as a solitary tumor. We describe herein a
rare case of intramuscular CD occurring in the left deltoid
in a 28-year-old woman. The present case is instructive in
the differential diagnosis of primary soft tissue tumors, for
which the possibility of CD should be considered.
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Introduction

Castleman’s disease (CD) is a relatively uncommon benign
disease that is characterized by lymphoid hyperplasia. CD
may occur in any area where lymphoid tissue is normally
found. Extranodal CD, particularly intramuscular CD, is
exceedingly rare. We describe herein a case of intramuscu-
lar CD in the deltoid and discuss with reference to the
literature.

Case report

A 28-year-old woman with no history of major illness
presented with a 3-year history of a painless, elastic soft
mass in the left shoulder. She had no other symptoms.
Regular laboratory data showed no abnormality. Magnetic
resonance imaging (MRI) revealed an intramuscular tumor
in the posterior area of the left deltoid, measuring 5.8×4.7×
3.7 cm in size and displaying intermediate (higher-than-
muscle) intensity on T1-weighted imaging (Fig. 1a), high
intensity on T2-weighted imaging (Fig. 1b) and diffuse
enhancement on gadolinium-enhanced T1-weighted fat-
suppressed imaging (Fig. 1c). Magnetic resonance angiog-
raphy showed a hypervascular tumor fed by the posterior
circumflex humeral artery (Fig. 1d). These MRI findings
suggested that the lesion in the deltoid was a primary
hypervascular soft tissue tumor. We initially suspected this
tumor to be benign, such as a hemangioma, because clinical
findings did not suggest malignancy. We decided to
perform an excisional biopsy to avoid excessive bleeding
by incisional biopsy.

At surgery, the tumor involved the surrounding degen-
erated muscle fibers. The tumor showed a rich circulation
and bleeding was observed at excision. Complete en-bloc
excision was performed.

Microscopic examination of the excised specimen
showed histopathological features of hyaline vascular-type
CD (HVCD); that is, irregular lymphatic follicles showed a
concentric, onion skin-like arrangement of lymphocytes in
the mantle zone, and an aberrant and shrunken germinal
center, lacking centroblasts and centrocytes, penetrated by a
small, hyalinized vessel (angiosclerosis; Fig. 2a, b). On
immunohistochemical staining, lymphocytes showing on-
ion skin-like arrangement were positive for CD20 (Fig. 2c)
and CD79a (Fig. 2d), which are markers of B cells.
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Follicular dendritic cells showing positive immunoreactiv-
ity for CD21 were observed in the lymph follicle (Fig. 2e).
Plasma cells, identified by positivity for CD138, were
rarely observed in the extra-follicular area and not observed
at all in the lymphatic follicles. Immunohistochemical
findings for CD34 (as a marker of endothelium) showed
hyperplasia of small vessels and invasion into the germinal
center through the mantle zone (Fig. 2f). Histological
differential diagnosis of extranodal lymphoproliferative
disorder includes only small number of diseases: low-
grade lymphoma, especially MALT (mucosa-associated
lymphoid tissue)-type lymphoma, follicular lymphoma,
and CD. Immunohistochemical analysis did not show
monoclonal immunoglobulin and did not suggest the
diagnosis of malignant lymphoma. Thus, we histopatho-
logically diagnosed a specimen from excision biopsy as
HVCD.

After histological diagnosis, radiological analyses
(whole-body computed tomography and whole-body galli-
um scintigraphy) were performed to exclude the diagnosis
of multicentric-type CD. However, these analyses revealed
no findings of other tumorous regions or swollen lymph
nodes elsewhere in the body. Moreover, additional labora-
tory tests including serum soluble interleukin-2 receptor
level, anti-human immunodeficiency virus type 1 antibody,

and bone marrow aspiration biopsy showed normal results.
On the basis of the aforementioned findings, intramuscular
unicentric HVCD of the left deltoid was finally diagnosed.
Although the patient has received no additional therapy
(chemo- or radiotherapy), she has shown no evidence of
disease as of 3 years postoperatively.

Discussion

Castelman’s disease was first described by Castleman et al.
[1, 2] as a localized mediastinal lymph node hyperplasia
resembling a thymoma. This entity has a number of
descriptive synonyms, including “angiomatous lymphoid
hamartoma,” “angiofollicular hyperplasia,” and “giant
lymph node hyperplasia” [3]. CD is currently classified
into three variants: unicentric HVCD (representing 72% of
all CD cases); unicentric plasma cell-type CD (18%); and
multicentric-type CD (10%) [4]. As the etiology of CD has
not been definitively established, whether CD variants
represent different ends of the same pathological spectrum
or entirely separate disease entities remains controversial.

Extranodal CD, particularly intramuscular CD, is
extremely rare. To the best of our knowledge, only
8 cases of intramuscular CD have been reported in the

Fig. 1 Magnetic resonance im-
aging shows an intramuscular
tumor in the posterior area of
the left deltoid, displaying a
intermediate intensity on
T1-weighted imaging (axial
view), b high intensity on
T2-weighted imaging (axial
view), and c diffuse enhance-
ment on gadolinium-enhanced
T1-weighted fat-suppressed
imaging (sagittal view). d
Magnetic resonance angiogra-
phy shows the hypervascular
tumor fed by the posterior
circumflex humeral artery
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English-language literature (Table 1) [5–12]. Clinical
courses of all 9 cases of intramuscular CD, including the
present case, have been favorable. Pathological findings
for previously reported cases have included 4 cases of
HVCD (as in the present case) [9–12] and 4 cases of

unknown pathology (data unavailable) [5–8]. We specu-
late that these 4 cases of unknown pathological type might
represent HVCD, given the favorable prognosis and lack
of systemic clinical manifestations. Symptoms of previous
cases have typically included a painless mass (excluding 1

Fig. 2 a Histological section of the excised biopsy specimen shows
hyperplasia of the irregular lymphatic follicles (hematoxylin-eosin
stain, ×40). b Lymphatic follicles show a concentric, onion skin-like
arrangement of lymphocytes in the mantle zone, with an aberrant and
shrunken germinal center penetrated by a small, hyalinized vessel
(hematoxylin-eosin stain, ×200). c, d Lymphocytes show an onion
skin-like arrangement in the mantle zone with positive results for B-

cell markers CD20 (c) and CD79a (d; immunoperoxidase stain, ×200).
e CD21 (a marker of follicular dendritic cells) shows positive results
in the mantle zone (immunoperoxidase stain, ×200). f CD34 (a marker
of endothelium) shows hyperplasia of small vessels and invasion into
the germinal center through the mantle zone (immunoperoxidase stain,
×200)
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case of a painful mass) and prognoses were favorable
following surgical resection. These findings correspond
with exemplary HVCD. The present case fulfilled charac-
teristic findings of HVCD: a solitary painless mass
without constitutional symptoms such as fever, night-
sweats, or malaise; radiological findings of a solitary
hypervascular mass; pathological findings representative
of HVCD; and favorable prognosis following surgical
excision.

Castleman’s disease generally occurs in young adults
without any obvious gender predilection [4]. A review of 9
cases, including the present case, found that intramuscular
CD shows a predilection for women (7 out of 9 cases), but
no characteristic age distribution. Intramuscular CD can
occur at various sites. Two cases occurred in the trunk and
7 cases occurred in the extremities. The shoulder girdle was
the predominant site of intramuscular CD, particularly in 3
cases (including the present case) of intramuscular CD of
the deltoid [5, 8].

Radiological findings of CD tend to show hyper-
vascularity reflecting histological hypervascularity. This
radiological hypervascular finding is nonspecific to CD.
Including CD as a differential diagnosis of hypervascular
tumor is thus quite difficult because of the rarity of this
entity, particularly solitary extranodal CD such as in soft
tissue. Radiological differential diagnosis of solitary
hypervascular soft tissue tumor includes many tumors,
such as vascular tumors, extrapleural solitary fibrous

tumors, malignant lymphoma, metastatic tumors includ-
ing soft tissue metastasis of renal cell carcinoma (hyper-
nephroma), and soft tissue sarcoma. Regrettably,
extranodal CD is extremely rare and the possibility of
intramuscular CD is difficult to consider. When diagnos-
ing primary intramuscular tumors, the possibility of CD
should be considered. Although no previous reports have
described multicentric-type CD including intramuscular
lesions, radiological analyses of the whole body to
identify other lesions, particularly in the mediastinum
or cervical lymph nodes in consideration of the possibil-
ity of multicentric CD, are needed when a diagnosis of
CD is established. As multicentric-type CD may follow
an aggressive natural history (progression to malignant
lymphoma [13]), more aggressive treatment with chemo-
therapy including monoclonal antibodies to interleukin-6
(tocilizumab) is needed [3, 4].

In conclusion, we have described a rare case of solitary
intramuscular HVCD of the deltoid. The present case is
instructive in the differential diagnosis of primary soft
tissue tumor, particularly in intramuscular tissue, and the
possibility of CD must be considered in such cases.
Diagnosing CD without pathological findings is difficult;
however, once a pathological diagnosis of CD is estab-
lished, the possibility of multicentric-type CD must be
considered and radiological analyses of the entire body,
particularly the lymph nodes, are needed to identify any
other lesions.

Table 1 Summary of previously reported cases of intramuscular Castleman’s disease

Case Reference Age/sex Symptom Location Size
(cm)

Therapy Histological
subtype

Prognosis

1 [5] 14 years/
female

Painless
mass

Deltoid 5.5×4×3 Wide resection NAa NED, 3 years

2 [6] 23 years/
female

Painless
mass

Pectoralis NA Enucleation NAa NED, 2 years

3 [7] 48 years/
female

Painful mass Brachialis 3×2×1.5 Excision NAa NED, 8 years

4 [8] 23 years/
male

NA Deltoid NA Excision, postoperative
radiation

NAa NED, 4 years

5 [9] 15 months/
female

Painless
mass

Biceps
femoris

5×3×2 Excision HV NED, 1 year

6 [10] 31 years/
male

Fortuitous
finding

Erector
spinae

NA Excision after
embolism

HV NED, 2 years

7 [11] 10 years/
female

Painless
mass

Triceps
brachii

2.5×2.2×2.0 Wide resection HV NA

8 [12] 18 years/
female

Painless
mass

Lateral
peroneal
muscle

6 Excision HV NA

9 Present
case

28 years/
female

Painless
mass

Deltoid 5.8×4.7×3.7 Excision HV NED, 3 years

NA, not available; HV, hyaline vascular type; NED, no evidence of disease
a Histological subtypes had not been established at the time the literature was published.
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