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Cases report of unicentric Castleman’s disease:
revisit of radiotherapy role
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Castleman’s disease or angiofollicular lymph node hyperplasia is a rare lymphoproliferative disorder. Complete surgical resection
was recommended in unicentric Castleman’s disease. Radiotherapy was considered alternative therapeutic option. However, there
have been consistent favorable responses to radiotherapy. We also experienced two cases of uncentric Castleman’s disease salvaged
successfully with radiotherapy. This paper described these cases and reviewed the literature about Castleman’s disease treated
with radiotherapy. Reviewed cases showed that radiotherapy is a successful treatment option in unicentric Castleman’s disease.
Furthermore, our report confirms the radiotherapy role in uncentric Castleman’s disease.
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Introduction
Castleman’s disease (CD) or angiofollicular lymph node
hyperplasia (AFLNH) was first described as a case of peculiar
form of massive lymph node hyperplasia characterized by
germinal center formation and marked capillary proliferation
in 1954, and later defined by Castleman et al. [1] in 1956.
Pathophysiology of this rare lymphoproliferative disorder is
still unknown. However, association with human herpesvirus
8 (HHV-8) infection is reported in disseminated cases with
human immunodeficiency virus (HIV) patients [2]. CD has two
distinct pathologic types, which called hyaline-vascular type
and plasma cell type [3]. Clinically, CD is classified as unicentric
(localized) or multicentric CD according to the extent of
disease. Majority of unicentric CD is hyaline-vascular type and

presents with localized mass effect or free of symptom. Clinical
course of unicentric CD is benign in most cases. On the other
hand, multicentric CD is mostly plasma cell type and has a
poor clinical course than unicentric CD [4]. Initial presentations
of multicentric CD are disseminated lymphadenopathy,
systemic symptom (fever, fatigue, sweating, and weight
loss), hepatosplenomegaly and sometimes associated with
autoimmune disease.
There is no consensus about treatment strategy in this
rare and poorly understood disease. Generally, surgical
resection or radiotherapy is performed in unicentric CD and
systemic therapy such as steroid, chemotherapy is used
in multicentric type. In unicentric CD, complete surgical
resection is considered standard therapy with excellent results.
Radiotherapy has been thought as an alternative treatment
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option with curative potential in some cases. Because of
unfavorable reports about radiotherapy by Keller et al. [3]
in 1972, the role of radiotherapy has been underestimated.
However, consistent favorable reports suggested that
unicentric CD can be successfully treated with radiotherapy.
We also experienced two cases of unicentric CD salvaged
successfully with radiotherapy. In this paper, we describe the
detail of cases and reviewed the role of radiotherapy in the
literature.

Case Reports
1. Case 1
A twenty-year-old female referred with the impression of
inflammatory pseudotumor on left supraclavicular area. She
visited provincial hospital with 3 months history of hoarseness
and left neck mass. Laboratory test such as complete blood
cell count (CBC) and chemistry did not show any abnormality.

At that time, left true vocal cord palsy was found on
laryngoscopic examination. On the computed tomography (CT)
scan, there was a heterogenous enhanced and carotid artery
encasing huge mass with multiple enlarged lymph nodes from
left level IV lymph node station to supraclavicular area (Fig.
1A). Incisional biopsy was done and pathologic examination
showed infiltrations of heterogenous inflammatory cells with
fibroblastic proliferations. Diagnosis was not definite and
referred for the further work-up and appropriate treatment. For
the definite diagnosis, incisional biopsy was performed once
more. On the pathologic review, small lymphocytes, plasma
cells, and eosinophilic infiltrations were seen. Inflammatory
pseudotumor, Kimura disease, Hodgkin’s disease, and CD were
discussed as possible diagnosis, but were not conclusive. For
more precise pathologic examination, excisional biopsy was
done under general anesthesia. Mass was not fully excised
because of carotid artery encasement (Fig. 1B). However, vocal

Fig. 1. Case 1. (A) Initial neck computed tomography scan, (B) postexcisional state, (C) radiation therapy planning, and (D) partial
response to radiation therapy.
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cord palsy was recovered after excisional biopsy (Fig. 1B). In
immunohistochemical studies, CD3 and CD20 were negative
and CD21 was positive in follicular dendritic cells. Kappa and
lambda in situ hybridization (ISH) revealed polyclonality and
the Epstein-Barr virus (EBV) ISH was negative. Ki-67 labeling
index was not increased. Patient was diagnosed as hyalinevascular type CD on excisional specimen and consulted for
postoperative radiotherapy to residual mass. Patient was
treated with 3-dimensional conformal radiotherapy on 2
months after surgery. The target volume included tumor bed
with generous margin. Radiation dose of 36 Gy/20 fractions
was delivered for 30 days and radiotherapy was completed
without treatment related complication except mild radiation
esophagitis (Fig. 1C). Three months later after radiotherapy, CT
imaging showed a partial response of residual mass (Fig. 1D).
On follow-up CT scan at 14 months after radiotherapy, there

was additional decrease in mass size.
2. Case 2
The patient was a 51-year-old woman who had huge mass in
left perirenal space. She took a medical examination because
of easy fatigability and headache. On CT scan, there was
about 13 cm sized mass originated from left perirenal space
with diffusely conglomerated multiple lymphadenopathy
in left para-aortic space (Fig. 2A). Chest X-ray, bone scan,
laboratory test such as CBC and chemistry did not show any
abnormal findings. On ultrasonograpy, perirenal mass had few
vascularity in it and seated in hilum of left kidney. In addition,
about 2 cm sized multiple lymphadenopathy were seen around
abdominal aorta. Ultrasonography-guided biopsy of perirenal
mass revealed polymorphorous lymphoid proliferation with
stromal hyalinization. Proliferated cells consisted with small B

Fig. 2. Case 2. (A) Initial abdomen computed tomography scan, (B) recurrent para-aortic lymphadenopathy, (C) radiation therapy
planning, and (D) partial response to radiation therapy.
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and T lymphocytes, and mature plasma cells. Polymorphorous
infiltration and stromal hyalinization suggested a benign
lymphoproliferative lesion such as CD. Mass excision including
left kidney and enlarged para-aortic lymph nodes was done
without residual mass. Pathologic examination showed
CD, hyaline-vascular type involving perinephric and paraaortic lymph nodes. By Immunohistochemical staining, the
lymphoid cells were polymorphorous and polyclonal and
there was occasional EBV-ISN positive cells. Polymerase chain
reaction for HHV-8 and B cell immunoglobulin heavy chain
gene rearrangement were negative. After surgical resection,
the patients received regular follow-up with abdominopelvic
CT scan. After disease-free state during 52 months, multiple
enlarged lymph nodes were found in follow-up CT scan (Fig.
2B). Enlarged lymph nodes were seen around left para-aortic
and common iliac artery bifurcation. Fludeoxyglucose (18F)positron emission tomography (FDG-PET) showed linear
hypermetabolism (maxSUV = 3.0) along left side para-aortic
and focal hypermetabolism (maxSUV = 1.9) in right iliac area.
She was consulted for salvage radiotherapy to recurrent
lesions. Three-dimensional conformal radiotherapy was
performed. Left pelvic lesion was far from para-aortic lymph
nodes. Then, two separate radiotherapy plans were needed (Fig.
2C). Radiation dose was 40 Gy/20 fractions with daily fraction
size of 2 Gy. At 1 month after radiotherapy, CT scan was done
and showed partial response with decrease of lymph node size
less than 1 cm (Fig. 2D). Twelve months after radiotherapy the
patient had no evidence of disease on follow-up CT scan.

Discussion
CD presents with single or multiple lymph node hyperplasia
with benign course in most cases. Histopathology of CD is
unknown, but seems to be associated with chronic low-grade
inflammation, immunodeficiency state, and autoimmunity.
In some cases, EBV, Toxoplasma, Mycobacterium tuberculosis
is considered as etiologic factors. Especially, HHV-8 is proved
its significant role in development of plasmablastic form
of multicentric CD. The diagnosis must consider after more
common other cause of lymphadenopathy have been searched.
Typical histologic findings are small hyaline-vascular follicles
with interfollicular capillaries (hyaline-vascular type), and
large follicles with intervening sheets of plasma cells (plasma
cell type) [3]. There is mixed type CD with both characteristics
of hyaline-vascular type and plasma cell type. In most cases
more than 90%, CD involves single or localized lymph node
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(unicentric or localized CD). Contrary, involving multiple lymph
nodes in about 10% is designated with multicentric CD [5].
Unicentric hyaline-vascular disease is seen in 70% of total
cases of CD, and 90% of unicentric disease. Most of them
present with large node in mediastinum, neck, abdomen,
axilla, and so on. Unicentric hyaline-vascular type CD is
asymptomatic in almost cases. Sometimes, symptoms by mass
effect or constitutional symptoms may be present. Incisional
biopsy is not sufficient for definite diagnosis in some cases.
So, excisional biopsy may be required for definite diagnosis by
review of entire lymph node architecture. Unicentric plasma
cell type CD is seen in 10% of localized disease and often
accompany with constitutional symptom.
The treatment of unicentric CD regardless of cell type is
surgical resection and complete resection is curative in most
cases [4,6]. After the surgical resection, systemic symptoms
subside within 30—60 days. When the surgical resection is
impossible, partial resection or observation will be useful.
Radiation therapy can be considered as alternative treatment.
Keller et al. [3] reported 6 patients with incomplete resection.
In spite of no further treatment, only one patient showed
disease progression in these patients. Furthermore, radiation
therapy of 1,800-4,500 cGy to hyaline-vascular type CD
showed no response. By Keller’s review [3], radiotherapy in
CD showed unfavorable impression to physicians. However,
in Keller’s four cases, there was no clinical description of
each case about clinical findings and treatment details such
as radiation technique. When Keller’s review was published
in 1972, radiation technique was simple and could be
inappropriate to treat the deep seated lesion. So, Keller’s
clinical outcome after radiotherapy is hard to accept as it was
reported. When we reviewed the literature about CD, results
of radiotherapy to CD was comparable to surgical outcome.
There were 27 cases treated with radiotherapy including
our report (Table 1) [4-15]. Complete response showed in 12
patients, partial response in 7, no response in 7, and progression
in 1, respectively. Overall response rate is about 70% (19/27) and
almost responding patients sustained stable or remission status.
In only 3 patients, there were no responses after radiotherapy
except Keller’s four patients [3]. Two of them followed up without
symptoms until 12 and 50 months. And the last patient, in
Gaba’s report [5], she had multicentric CD with huge mass,
ascites, and organomegaly. Despite extensive extent of disease,
she had followed up to 2 years with stable disease. There was
a disease progression in only one patient [15]. In this case, a
71-year-old man had a diffusely infiltrating mediastinal mass
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1978
1997

1979

1983

1985
1990
1991
1996
1999

2001

2006

Gaba et al. [5]
Fitzpatrick et al. [8]

Weisenburger et al. [9]

Marti et al. [10]

Stokes et al. [11]
Sethi et al. [12]
Massey et al. [13]
Veldhuis et al. [14]
Bowne et al. [4]

Chronowski et al. [6]

Neuhof et al. [15]

28/F
38/F
20/F
56/F

45/M
25/M
15/F
62/M
30/M
43/F
38/F
24/F
31/M
51/F
22/M
24/F
71/M

73/M

51/F

50/F
57/M
59/F
54/M

HV
HV
HV
HV

PC
HV
MV
PC
HV
HV
HV
HV
HV
HV
HV
MV
HV

MV

PC

HV
PC
PC
HV
-

UC
UC
UC
UC

UC
UC
UC
UC
UC
MC
UC
UC
UC
UC
UC
UC
UC

MC

MC

UC
MC
MC
UC

Age/ Pathologic Clinical
gender
type
type

Mediastinum
Neck
Neck
Para-aortic

Preauricular, SCL,
neck
Paraspinal
Submandibular
Mediastinum
Axilla, SCL
Pelvis
Retroperitoneum
Mediastinum
Mediastinum
Axilla
Mediastinum
Mediastinum
Mediastinum

Mesentery

Mesentery
Mesentery
Pelvis, SCL, axilla
Pelvis

Location

5,000
4,000
3,600
4,000

3,939
4,000
3,040
4,000
4,500
3,960
4,000
3,960
4,000
3,960
4,600
4,500
4,500

1,200

2,700

1,800-4,500
2,700
1,500
4,500
4,500

Radiation dose
(cGy)

23 MV, conformal
18 MV, conformal
6-15 MV, conformal
15 MV, conformal

25 MV, one port
Single field
23 MV, conformal
23 MV, conformal
2D → conformal

-

-

4 MV, POP
60-cobalt, POP
60-cobalt, POP

RT technique

CR
CR
PR
CR

NR
CR
PR
CR
MR
CR
CR
PR
CR
CR
PR
SD
PD

CR

PR

NR
CR
CR
NR
PR

Response

23
175
14
12

60
22
26
24
24
70
17
12
20
35
3
12
5

20

15

8
18
24
24

-

Overall
survival (mo)

NED
NED
Alive with stable disease
Able to work full time with
stable disease
Alive without symptom (regrowth at 10 mo after RT)
NED, lesions out of RT field
regressed after neck RT
Alive without symptom
NED
Alive with symptom-relief
NED
Alive
NED
NED
NED
NED
NED
Alive
Alive
Death due to disease progression
NED
NED
Alive with stable disease
NED

Final statue

HV, hyaline-vascular type; PC, plasma cell type; MV, mixed variant type; UC, unicentric type; MC, multicentric type; SCL, supraclavicular; POP, parallel opposing portals; NR, no response; CR, complete response; PR, partial response; MR, minimal response; SD, stable disease; NED, no evidence of disease; RT, radiation therapy; 2D, 2-dimensional; PD, progressive disease.

Present study

1972
1978

Year

Keller et al. [3]
Nordstrom et al. [7]

Study

Table 1. Review of the literature about Castleman’s disease treated with radiotherapy
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with pleural and pericardial effusion and history of spinal
radiotherapy due to bone metastasis from prostate cancer.
He died of progressive CD at three months after radiotherapy
despite initial partial response. Although this case showed
that radiotherapy had a limited role in diffusely infiltrating CD,
radiotherapy to unicentric CD showed good control rate.
Our two cases show again that radiotherapy is one of the
most effective treatments to unicentric CD just as surgery do.
As the techniques of radiotherapy developed, it is possible
to deliver high-dose radiation to target tumor with minimal
complication rate. In modern radiation technology, use of new
radiotherapy techniques such as three-dimensional conformal
radiation therapy or intensity modulated radiation therapy
has been generalized. Radiation dose around 4,000 cGy, that
is sufficient dose to control CD, can be delivered safely and
easily without complication. In the review of literature, all
cases after using high-energy photon were controlled more
than stable disease except diffusely infiltrating mediastinal
tumor of Neuhof’s report [15]. Radiotherapy is less invasive
and performed on the basis of out-patient. On the other hand,
surgical resection is more invasive, sometimes it results in
irreversible surgical complication. It is not always possible in
the case of tumor close to critical organ. Moreover, unicentric
CD is not a malignant disease definitely, but close to benign
with good prognosis. Therefore radiation therapy can be a
more favorable treatment to unicentric CD than invasive
surgical resection.
Our first case was unicentric hyaline-vascular type and
showed a typical clinical course. There were no symptoms
except vocal cord palsy due to mass effect. Definitive
diagnosis was confirmed by excision after repetitive incisional
biopsy. Surgical excision was not complete because of vessel
encasement. However, mass reduction by partial excision
resulted in improvement of vocal cord palsy. Radiation dose
of 36 Gy was used and this was sufficient to attain good
response. Second case could be considered as multicentric
CD because of multiple lymph nodes involvement. However,
clinical course is similar to unicentric CD. In fact, there
is no clear criterion between unicentric and multicentric
diseases. Number of involved lymph nodes cannot be
absolute criteria. In first description by Castleman et al. [1],
single lymph node was involved in most cases. But, adjacent
small lymph nodes were found in a few cases. Gaba et al. [5]
described first multiple lymph node involvement of hyalinevascular type CD. Involved lymph nodes were located in
retroperitoneal, axillary area, and splenomegaly, polyclonal
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gammopathy, neuropathy were accompanied. Later, Frizzera
et al. [16] reported 15 cases of systemic lymphoproliferative
disorder with features of CD. In this report, multicentric
disease were characterized by 1) plasma cell type, 2) multiple
lymphadenopathy (preferentially peripheral nodal groups),
3) multisystemic involvement (such as constitutional
symptom, splenomegaly, hypergammaglobulinemia, increased
erythrocyte sedimentation rate, thrombocytopenia) and
4) idiopathic nature. Multicentric disease was classified by
combination of these characteristics. Especially, multicentric
CD showed a devastating course in conjunction with
neuropathy and sometimes associated with malignancy such
as lymphoma. In a word, multicentric disease is systemic
disorder with poor clinical course. So, our second case was
close to unicentric or localized disease with benign clinical
course. The main pathologic type of multicentric CD is plasma
cell type with poor prognosis, but hyaline-vascular type show
good prognosis expecting long term survival [4]. In general,
systemic therapy such as steroid, systemic chemotherapy is
used in treatment of multicentric CD. In the setting of failure
of systemic chemotherapy, high-dose of chemotherapy
followed by autologous bone marrow transplantation can be
considered [17]. Immune modulators such as interferon alpha
[18], all-trans retinoic acid [19], anti-interleukin-6 monoclonal
antibody [20] and antiviral agents can be tried also. Radiation
therapy can be considered as palliative aim in multicentric CD.
However, there were several reports that showed considerable
response of radiation therapy in multicentric CD [6].
Role of radiation therapy has been underestimated or
misunderstood because of early reports with poor response
to radiotherapy. However, radiotherapy can be a definitive
treatment modality of unicentric CD with good control rate
and low complication in the review of literature including this
case report.
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