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Abstract Castleman disease is a distinct lymphoproliferative disorder of unknown origin.
Seven new cases in children are reported here and 76 cases from the paediatric literature
are reviewed. The disease has been reported in 46 females and 37 males, their age ranging
from 2 months to 17 years. The disease was localized in 72 cases and multicentric in 11
cases. The hyalinovascular type was more frequently encountered (54%) than the plasma
cell type (24%). Laboratory abnormalities were more often associated with the plasma
cell type and were mainly represented by anaemia and hypergammaglobulinaemia.
Treatment of the localized tumour consisted of surgical excision, whereas treatment of the
multicentric form was medical, comprising prednisone and other immunosuppressor
drugs. The disease in the paediatric population seems to have a more favourable course
than in adults.

Conclusion The paediatric features of the disease suggest that Castleman disease in this
population could represent an earlier form of the pathology or even suggest a benign
lymphoproliferative disorder.

Key words Castleman disease á Lymphoproliferative disorder

Abbreviation CD Castleman disease

Introduction

Castleman disease (CD) is a lymphoproliferative disor-
der of unknown and controversial aetiology. It has two
clinical expressions. The localized form which usually
presents as a slow growing mass, has a relatively benign
clinical course. The multicentric form, where tumoural
involvement is multilocated, holds signi®cant morbidity
and mortality [22, 34, 18]. Two pathological types are
de®ned. The hyalinovascular type is characterized by
small hyalinized follicule centres and by prominent in-
terfollicular vascular proliferation. The plasma cell type
is characterized by an abundance of plasma cells [21, 33].

In some cases, features of both types are present in a so-
called mixed type. The diagnosis of CD is based on
pathological features supported by clinical clues and
follow up [20, 54]. There is no evidence of identi®able
risk factors or causative agents in the development of the
disorder. The immune response to viral infection has
been proposed but viral cultures have been consistently
negative and demonstration by polymerase chain reac-
tion of the Epstein-Barr virus genome [55] and human
herpes virus type 8 genome [6] in CD has not allowed
any conclusion whether the virus is associated with or is
the factor responsible for the disease. Nevertheless, it
has been demonstrated that CD is consistently associ-
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ated with a particular pattern of interleukin-6 gene ex-
pression [38]. It was also demonstrated that serum in-
terleukin-6 levels are correlated with clinical and
biological abnormalities in CD [23]. The increased in-
terleukin-6 production in CD follicules is responsible for
the marked plasma cell in®ltration in lymph nodes but
cannot explain by itself the clinical and histological het-
erogeneity of the disease [30]. Complete recovery occurs
when the localized tumour is completely resected or
treated with local radiotherapy. The multicentric form
has a more variable clinical course. Its treatment is still
not well de®ned and is based on prednisone, either singly
or in combination with other immunosupressive modal-
ities. The prognosis of the multicentric form is worse
than the localized form since malignancies and severe
infections may lead to a rapidly fatal outcome [21, 22, 34,
68].

Materials and methods

We report seven new paediatric observations. The ®rst two patients
came from the Paediatric Department of Bicetre Hospital, Paris,
France and the ®ve other cases from the Paediatric Department of
Sainte Justine Hospital, Montreal, Canada. Literature review was
accomplished by Medline search: only 76 paediatric cases of CD
have been reported since its ®rst description in 1954 [13].

Results

Clinical ®ndings

Our seven new cases are presented in Table 1. The lit-
erature review is summarized in Table 2. The disease has
been reported in 46 females and 37 males. Their age
ranged from 2 months to 17 years, with a predominant
occurrence in teenagers, (14% cases before age 4, 14%
between 4 and 10 and 72% between 10 and 17, mean
age � 10.8 � 4.7 years). We only found two cases
under 1 year of age. There was no racial di�erence. Only
11 cases of multicentric CD were reported.

The interval between onset and diagnosis may be as
long as 13 years (case 67). Disease discovery was fortu-
itous in 19 out of 75 cases (25%). Clinical presentation
was a slow growing mass in 21 cases (26%) and general
symptoms in 35 cases (45%). The mass was the only
clinical manifestation of the disease in 38 cases and was
palpable in 24 cases. General symptoms were repre-
sented by fever (19), failure to thrive (11), weight loss (7)
and fatigue (7). Other complaints were: pain (5), recur-
rent infections (3), diarrhoea (2), dyspnoea (2), and
amenorrhoea (1). The tumour was localized in the
thorax in 33% cases (mediastinum: 16, hilum: 7, lung: 1,
mean age � 11.4 � 5.5 years), in the abdomen in 30%
cases (mesentary: 14, peritoneum: 3, retroperitoneal
area: 4, mean age � 11.1 � 3.3 years) and peripheral
adenopathies in 30% cases (cervical: 14, axillary: 5, su-
praclavicular: 2, mean age � 8.9 � 5.0 years). Other
locations were represented by pelvis (2) and various T
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organs (muscle: 2, stomach: 1, pharynx: 1) in only 10%
cases. The localized tumour was not associated with
other diseases. Two patients with multicentric disease
(cases 57 and 62) also had glomerulonephritis.

Laboratory ®ndings

Laboratory abnormalities were present in 55% of lo-
calized cases, 23% of hyalinovascular types (6/26), all
plasma cell types (12/12) and 82% of mixed types (9/11).
They were represented by anaemia (26/46), hyper-
gammaglobulinaemia (27/43), hypo-albuminaemia, in-
¯ammatory syndrome (elevated ESR and CRP,
leucocytosis and thrombocytosis), leucopenia and
thrombopenia. Anaemia may be severe (serum haemo-
globin 5.2 g/dl (case 54), mean � 8.73 � 1.71), but was
most often asymptomatic except for excessive fatigue
during e�orts. The particular association anaemia ±
hypergammaglobulinaemia ± failure to thrive was
present in 21% of cases (14/66). All multicentric cases
presented with laboratory abnormalities: anaemia (8/
11), hypergammaglobulinaemia (9/11), elevated ESR,
neutropenia and thrombopenia.

Pathological ®ndings

The tumour was localized in 72 cases (87%) and multi-
centric in only 11 cases (cases 44, 57, 62, 68±75). The
tumour size ranged from 0.5 to 15 cm with no size
di�erence between mediastinal and mesenteric sites.
Among the 59 localized masses where histological de-
scription was available, 32 cases were of the hyalino-
vascular type (54%), 14 cases of the plasma cell type
(24%) and 13 were of the mixed type (22%).

Treatment

Complete excision of the mass was performed in all
localized cases where treatment was discussed, except in
two cases where radiation therapy was used (cases 41
and 45) because of the tumour location. Two additional
cases had spontaneous regression (cases 25 and 42).
Medical treatment of the multicentric cases consisted of
prednisone (8/11) either singly or in combination with
other modalities: methotrexate, intravenous immuno-
globulins, interferon and plasmapheresis.

Follow up

Localized tumours

Thirty-six patients were followed up for more than
1 year and nine patients for more than 5 years. Clinical
symptoms resolved within a few days in every case.
Biological abnormalities resolved within a period rang-

ing from 1 week to 1 month. Complete and permanent
recovery occurred when the tumour was completely
resected. The two cases with radiation therapy also
completely recovered. Progression to malignant lym-
phoma from a localized CD was reported in one pae-
diatric case (case 56) [12].

Multicentric cases

Maximum follow up was for 5 years. One early death
was reported shortly after excision of the mediastinal
mass (case 72). Four patients (cases 57, 70, 74, 75) at-
tained complete remission after a period of 22, 13, 18
and 24 months respectively. The other six patients at-
tained partial remission both with and without mainte-
nance therapy.

Discussion

CD is a lymphoproliferative disorder of unknown and
controversial aetiology and has been mainly reported in
adults. It has two clinical expressions: the localized form
with a relatively benign clinical course and the multi-
centric form which has signi®cant morbidity and
mortality. Two pathological types are de®ned: the hya-
linovascular type, characterized by small hyalinized
follicule centres and by prominent interfollicular vascu-
lar proliferation, and the plasma cell type characterized
by an abundance of plasma cells. In some cases, features
of both types are present in a so-called mixed type.
There is no evidence of identi®able risk factors or
causative agents in the development of the disorder. The
treatment of the localized form is based on surgical ex-
cision of the mass while the multicentric form has vari-
able outcomes despite its medical treatment.

Our seven cases con®rm that CD in children is mainly
a localized and benign condition. Case 1 (Table 1) had a
negative abdominal ultrasound but the mass was evi-
denced by CT scan. This patient con®rms the interest of
abdominal CT scan in the work up of fever of unknown
origin in children. This case also emphasizes the sensi-
tivity of CT for the hyalinovascular type of CD because
of its rich vascularization.

CD in children is di�erentiated from the disease in
adults mainly because of the rare occurrence of the
multicentric forms (13% in our study vs. more than 25%
in the adult literature). Few minor di�erences are un-
derlined in this report. Intrathoracic locations of the
localized tumour in children are not as frequent as in
adult cases (33% vs. 70% respectively) [35]. Mesenteric
location of the tumour is more often encountered in
children. Cases 1 and 2 (Table 1) illustrate a particular
expression of CD in the paediatric population which is
the triade ``anaemia ± hypergammaglobulinaemia ±
failure to thrive''. AIDS or other immunode®ciency are
not reported in localized CD in children. Moreover, the
paediatric localized disease is a benign disorder where
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systemic therapies such as corticosteroid, alpha inter-
feron and immunosuppressive treatment have no place.
The response to treatment and the clinical outcome of
the multicentric disease seem also to be more favourable
in children.

The rare occurrence of multicentric forms in children
support the hypothesis that paediatric CD could repre-
sent an earlier form where environmental events could
play a major role in the development of the disease.

Finally, CD must be considered in the work up of a
prolonged fever in children.

CD is a di�erent condition in children than in adults.
Although the clinical expression of the disease in this
population is now well described, further investigations
are needed to clarify the pathophysiology of this con-
dition which is considered a benign form of lympho-
proliferative disorder.
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