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Abstract

Castleman’s disease is a clinicopathological entity in which growth of lymphoid tissue is unregul ated.
It may present as asymptomatic involvement of one lymph node group or as a multicentric disease
with systemic symptoms. Unlike localized disease, for which surgical excision is curative regardless
of the histological type, multicentric disease often necessitates aggressive systemic therapy and por-
tends a poor outcome. Superior venacava thrombosisis an uncommon manifestation associated with

Castleman’s disease.

We describe a patient with this rare manifestation and present a systematic survey of the disease,

based on the current literature.

Key Words Castleman’s disease, Kapos’ s sarcoma, superior vena cavathromboss.

Introduction

CASTLEMAN'’S DISEASE is aso known as angio-
follicular lymphoid hyperplasia or giant lymph
node hyperplasia, lymph nodal hamartoma and
benign giant lymphoma (1, 2). It was first de-
scribed in 1956 in a group of patients with lo-
calized mediastinal lymph node enlargement
characterized by (1) “hyperplasia of lymphoid
follicles with or without germinal center for-
mation and capillary proliferation with en-
dothelial hyperplasia.” It is currently classi-
fied into two major subgroups: localized
Castleman’s disease and multicentric (dissemi-
nated) Castleman’s disease (3). There are three
histologic variants: hyaline-vascular, plasma
cell and transitional (mixed type) (3, 4). In this
article, we present a case of the hyaline-vascu-
lar type of Castleman’s disease (localized) pre-
senting with superior vena cava thrombosis,
and review the literature.
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Case Report

A 47-year-old woman from Guyana with no
significant medical history was hospitalized be-
cause of a right lung mass on her chest
roentgenogram (Fig. 1). The patient had a dry
cough for two months but denied fever, short-
ness of breath, expectoration, chest pain, pal pi-
tation, loss of weight, loss of appetite, hemopt-
ysis, smoking, alcohol and recreational drug

use.

Fig. 1. Chest roentgenogram showing a suprahilar mass
lateral to azygos vein.
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The physical examination was unremark-
able. The patient was in no apparent distress,
normotensive, afebrile, in regular sinus rhythm,
and breathing normally. There was no evidence
of superior vena caval obstruction. The com-
plete blood count, routine serum chemistries
and liver profile were normal. Protein C and S
deficiencies, anticardiolipin antibodies and fac-
tor 5 Leiden were not found. The serum an-
giotensin converting enzyme (ACE) level was
normal. Room air arterial blood gases (ABG)
were normal. The PPD test was negative with a
positive anergy panel.

The CT scan of the chest revealed a 4-5 cm
mass representing extensive lymphadenopathy
in the right hilum compressing the medial seg-
ment of the right middle lobe (Fig. 2). A large
thrombus was also seen in the superior vena
cava. The patient was anticoagulated with he-
parin (80 units/kg, followed by 18 units/kg/min)
so as to maintain the PTT a 1.5-2 times the
control value.

Heparin was withheld when it was decided
that a mediastinal biopsy should be performed.
Unfortunately, the tissue obtained from this
biopsy attempt was not diagnostic. Heparin
was then restarted after this procedure. On day
12 of heparin therapy, a superior vena caval
venogram showed small round filling defects in
the superior vena cava (Fig. 3). A filling defect
in, and dilation of, the right brachiocephalic
vein were also seen.

Heparin was discontinued in order to per-
form an open lung biopsy. The histopathology
of thistissue was consistent with Castleman’s
disease of the hyaline-vascular type. Surgical
resection of the right middle and upper lobe was
followed by uneventful recovery. The patient is
now well. No further therapy was administered.

Fig. 2. Computed tomographic scan of the chest showing
a mass on the right side representing |lymphadenopathy
(narrow arrows) and a superior vena caval thrombus (wide
arrow).
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Fig. 3. Superior vena caval venogram showing a thrombus
(defect) in the right brachiocephalic vein extending into the
superior vena cava.

Discussion

Castleman and his colleagues (1, 5) first re-
ported a group of patients who presented with
mediastinal masses that were thought to be thy-
momas. Light microscopy revealed striking
lymph node hypertrophy with hyalinized foci
that resembled Hassall’ s corpuscles. In 1969,
Flendrig and Schillings (6) described two histo-
logic variants of Castleman’s disease: hyaline-
vascular and plasma cell. In a large review,
Keller et al. (4) found that 91% of all cases of
this disorder were hyaline-vascular and 9%
were of the plasma-cell variety. They also de-
scribed a third type: mixed cell type or hyaline-
vascular plasma-cell type. These histopatho-
logic types typically present as indolent disease
confined to a single site. A more generalized
lymphadenopathy (multicentric) form, accom-
panied by systemic symptoms, organomegaly
and laboratory abnormalities, has a progressive
clinical course (7).

Pathogenesis

The underlying cause of Castleman’'s dis-
ease is unknown; however, several theories
have been formulated to account for the spec-
trum of associated pathologic and clinical fea-
tures (8). Proposed pathogenetic mechanisms
include chronic, low-grade inflammation (4),
immunodeficiency (9—12) or autoimmunity
(11) and Epstein-Barr virus (9, 13, 14), Toxo-
plasma, or Mycobacterium tuberculosis infec-
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tions (2, 4). Although the evidence to support
these hypotheses is scanty and speculative, the
search for a unifying model of Castleman’s dis-
ease has led to new insights into its pathogenesis.

Accumulating data suggest that overproduc-
tion of IL-6 by the hyperplastic lymph node
plays a central role in the development of both
localized and multicentric variants of Castle-
man’s disease (15, 16). IL-6, a soluble protein
secreted by several cell types, has modulating ef-
fects on immune function and hematopoiesis. It
is necessary for the proliferation and maturation
of B-lymphocytes into immunoglobulin-secret-
ing plasmacells. In animal models, disregul ated
production of this cytokine causes abnormal
plasma cell proliferation in lymph nodes and
other lymphoid organs in conjunction with poly-
clonal hypergammaglobulinemia, a syndrome
clinically and histologically indistinguishable
from Castleman'’ s disease in humans (17).

In addition, lymph nodes from patients with
Castleman’s disease (12) excrete large amounts
of IL-6, suggesting that the inappropriate syn-
thesis of IL-6 plays arole in the pathogenesis of
this syndrome (18). Furthermore, IL-6 induces
proliferation of normal endothelial cells (19)
and AIDS-Kaposi sarcoma derived cell lines
(20). Lastly, systemic manifestations such as
fever, weakness, anemia hypergammaglobu-
linemia, and the acute phase response in the
plasma-cell variant, can be explained on the
basis of increased blood level of IL-6 (10).

The lymphoplasmacytic proliferation driven
by abnormal I1L-6 production may set the stage
for the development of malignant lymphomas.
Similarly, continued stimulation of endothelial
cells through rel ease of angiogenic factors could
promote vasoproliferation and ultimately lead to
the emergence of a vascular neoplasm (21).

Multicentric Castleman’s disease (MCD) is
associated with human herpes virus 8 (HHV-8)
(22). Thisvirusis also associated with AIDS,
and AIDS-related Kaposi’'s sarcoma (KS), as
well as primary effusion lymphoma (23). HHV-
8 encodes a functional analogue of IL-6, a cy-
tokine that promotes the growth of KS and
myeloma cells. IL-6 levels are increased in the
sera and lymph nodes of patients with MCD. In
those patients with Castleman’s disease who do
not have HIV infection, HHV-8 may explain the
development of Kaposi’s sarcoma (24).

Histologic Features

Histologically, Castleman’s disease is di-
vided into hyaline-vascular and plasma-cell
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types (4). A clear separation of the two variants
is not always possible, and cases with mixed
histologic features occur. The hyaline-vascular
type is characterized by the proliferation of
small, distinctive follicles that obscure the un-
derlying nodal architecture (4).

The follicles are surrounded by circumfer-
entially arranged layers (onion skin) of small
lymphocytes in the mantle zone, with peripher-
ally arranged capillaries penetrating the germi-
nal center. Frequently, the germinal centers
have a characteristic whorled appearance (4).
The interfollicular stroma has marked prolifera-
tion of capillaries, varying numbers of lympho-
cytes, and occasional plasma cells. The
plasma-cell type of Castleman’s disease (CD)
also has numerous lymphoid follicles, but they
tend to be larger, and prominent germinal cen-
ters are more typical of reactive follicular hy-
perplasia (2, 7).

The expanded interfollicular zones of the
plasma-cell type of CD are filled with mature
plasma cells which form broad sheets (2, 4). The
interfollicular stroma tends to be less vascular
and is mainly populated by endothelial venules.
Lymph nodes may be only partially involved,
and areas of uninvolved nodes show patent si-
nuses. Although immunohistologic staining in
most cases of plasma-cell CD shows polyclonal
expression of light chains in the plasma cells, a
monoclonal component associated with a serum
M protein occursin rare cases (25).

Although these histologic features are char-
acteristic, they are not specific, and “Castle-
man'’s disease-like” changes have been reported
in a wide range of conditions (2), including
rheumatoid arthritis, Sjogren’s syndrome,
phenytoin hypersensitivity, lymph node drain-
ing carcinomas, iatrogenic immunosuppression
(12), and congenital or acquired immunodefi-
ciency states, including the acquired immunod-
eficiency syndrome (AIDS) (2, 13, 26). Similar
histologic changes reported in lymph nodes in
patients with Hodgkin’s disease have led to di-
agnostic errors (14).

Hyaline-Vascular Castleman’s Disease

Most patients with the hyaline-vascular
variant are asymptomatic. Some patients have
compression of the tracheobronchial tree, caus-
ing dry cough and dyspnea. Recurrent infec-
tions may occur, due to local mass effect (1, 4).
About 70% of the lesions are intrathoracic (4),
the anterior mediastinum being the most com-
mon site. One study showed a distribution of
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46% of cases in the mediastinum, 39% in the
abdomen, 15% in the periphery (27). Rarely,
lesions which simulate lung cancer are found
within the lung fissures (4). There may be re-
current pleural effusions (4, 28). Extrathoracic
lesions have been reported in the retroperi-
toneum, mesentery, central nervous system,
orbit, and pelvis, neck, axilla, and skeletal mus-
cles (29-32). Localized hyaline-vascular
Castleman’s disease appears on chest radi-
ographs as a sharply marginated smooth or lob-
ulated mass.

Pleural effusion is uncommon, and calcifi-
cation in the massisrare (33). On unenhanced
CT images, a homogeneous or heterogeneous
mass of soft-tissue attenuation is seen. Al-
though calcification is uncommon, occurring in
only 5—10% of cases (34, 35), when it is pre-
sent, it istypically coarse and central in loca-
tion. On CT scan or MRI, involved lymph
nodes typically demonstrate homogeneous con-
trast enhancement (36, 37). This feature may
prove helpful in distinguishing the Castle-
man’s-disease mass from other mediastinal
masses such as lymphomas or thymomas, which
generally do not show any enhancement on a
CT scan.

Surgical resection is the primary treatment
of the hyaline-vascular variant (32), and is cu-
rativein virtually all cases. However, local re-
currence has been reported after subtotal resec-
tion of the tumor. Radiation therapy has been
used with varied success in patients who are
poor surgical candidates or in those with unre-
sectable lesions (38). Hyaline-vascular CD is
considered benign and self-limited, with 5-year
survival approaching 100% (2, 4). In very rare
instances, vascular neoplasms that resemble KS
develop (21). KSis more typically associated
with the multicentric variant of the disease (8,
39, 40). Rarely, malignant lymphoma may
occur in patients with hyaline-vascular CD.
Vascular neoplasms such as KS and lymphomas
may develop as long as eight years after the ini-
tial diagnosis of CD. Thus, long-term follow up
is necessary (41).

Plasma-Cell Castleman’s Disease

The plasma-cell type of Castleman’'s dis-
ease usually presents as multiple, discrete, en-
larged lymph nodes (4). Patients are likely to
experience fever, weight loss and pruritus dur-
ing the course of their illness (4). Although
such symptoms are common in the plasma-cell
variant, both types of Castleman’s disease may
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be associated with numerous clinical conditions
not directly related to the tumor mass (Table 1).

Surgical resection of the hyperplastic lymph
nodes often results in complete resolution of
constitutional symptoms. Plasma-cell lesions
are likely to occur in extrathoracic sites such as
the mesentery and retroperitoneal space, or in-
volve multiple lymphoid organs concurrently
(2, 4, 8). The mediastinal masses may invade
the bronchi as friable endobronchial lesions that
cause bleeding during biopsy or other instru-
mentation (37).

Multicentric Castleman’s Disease

Disseminated or multicentric Castleman’s
disease is currently regarded as a potentially
malignant lymphoproliferative disorder associ-
ated with POEMS (polyneuropathy, organ-
omegaly, endocrinopathy, monoclonal proteine-
mia, and skin changes) syndrome, osteoscle-
rotic myeloma, KS, and AIDS (3, 42—44). It
affectsindividuals of all ages, but the peak in-
cidence isin the fifth decade of life. Women
are more commonly affected than men by a
ratio of 2:1. Most patients present with fever,
weight loss, and weakness (3) (Table 2).

TABLE 1
Clinical Conditions Associated with Castleman’s Disease

Dermatologic Hematologic
Pemphigus vulgaris (PC) Refractory anemia (PC)
Cutaneous Kaposi sarcoma  Lupus anticoagulant (PC)
(HV) # Autoimmune cytopenias (PC)
Glomeruloid hemangioma Thrombotic thrombocytopenic
(PC) # purpura (HV)

Myelofibrosis (HV)

Renal Neurological
Nephrotic syndrome (PC) Peripheral neuropathy (PC)
Acute renal failure (PC) Pseudotumor cerebri (PC, HV) #
Glomerulonephritis (PC) Myasthenia gravis (HV)

Oncologic Miscellaneous
Malignant lymphoma Tempora arteritis (HV)

(PC, HV) Pericardia effusion (HV)

Osteosclerotic myeloma (PC)
Extramedullary plasma-

Bronchiolitis obliterans (HV)
Recurrent pleura effusion (HV)

cytoma (PC) Amyloidosis (PC)
Nodal Kaposi sarcoma(PC)  Growth retardation (PC)
Gammaheavy chaindisease POEMS syndrome (PC)*

(HV) Peliosis hepatis (PC)

PC = plasma-cell type; HV= hyaline-vascular variant

* POEM S syndrome = polyneuropathy, organomegaly,
endocrinopathy, Monoclonal (M) protein, and skin changes

# Associated with multicentric Castleman’s disease.

(Refs. 2, 4,7, 8, 27, 40, 49, 55-71).



414 THE MOUNTSINAI JOURNALOF MEDICINE

TABLE 2
Comparison between Clinical Features of the Localized Variant
and Multicentric Variant of Castleman’s Disease

Factor Localized Multicentric
Age range (yr) 12-72 19-85
Median age (yr) 235 56
Manifestation Incidental, Fever, weight loss,
“mass effect” pruritus
Histologic features HV,PC,HV-PC PC,HV,HV-PC
Lymph node Central Peripheral
distribution
Organomegaly Absent Present
Premalignant Occasionaly Frequently
potential
Clinical course Benign Aggressive
Treatment Surgical excision ~ Chemotherapy
Prognosis 100% 5-yr survival Guarded, 26-mo median
Differentia Follicular Follicular lymphoma,
diagnosis lymphomas, other ~ AIL, POEMS,
causes of Osteosclerotic
adenopathy, myeloma,
AIDS, KS. AIDS, KS.

AIDS = acquired immunodeficiency syndrome; AlL= angioim-
munoblastic lymphadenopathy; HV = hyaline-vascular variant;
PC = plasma-cell variant; HV-PC = mixed-cell variant;

POEMS = polyneuropathy, organomegaly, endocrinopathy, M
protein, and skin changes,

KS = Kaposi sarcoma.

References (1, 2, 4, 7-10, 13, 14, 26, 27, 45, 49, 51-53).

Laboratory studies commonly reveal ane-
mia, an increased erythrocyte sedimentation
rate, polyclonal hypergammaglobulinemia,
granulocytosis, and bone marrow plasmacytosis
(42). The multicentric variant of CD isclini-
cally more aggressive than the localized variant
and follows one of four courses: relapse and re-
mission, stable and persistent, rapidly fatal, or
transformation into malignant lymphoma (40).

Historical, clinical and laboratory findings
are not useful in predicting the outcome or clin-
ical course of individual patients. One study
suggests that the presence of peripheral neu-
ropathy is associated with resistance to therapy
and a poor prognosis (45). Most patients with
multicentric Castleman’s disease have the
plasma-cell form (3, 40, 46).
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Disseminated thoracic Castleman’s disease
appears on chest radiographs as bilateral medi-
astinal widening (35, 43, 47). Focal mediasti-
nal masses are rare. The anterior mediastinum
is commonly effected. CT scanning reveals dif-
fuse adenopathy involving multiple mediastinal
compartments. The nodes typically are 1—-6 cm
in diameter and of homogeneous attenuation on
unenhanced images (33). Associated findings
such as splenomegaly or ascites are common
(47). Multicentric plasma-cell Castleman’s dis-
ease rarely presents with reticulonodular opaci-
ties on chest radiographs (48). Unlike the lo-
calized plasma-cell type of Castleman’'s dis
ease, which is amenable to surgical excision
and has a favorable prognosis (4), the multicen-
tric variant necessitates systemic therapy and is
associated with a poor outcome (40, 45, 49).
The overall mortality rate is about 50%, with a
median survival of 26 months (40). The most
common cause of death is sepsis or lymphoma.
Patients with multicentric Castleman’s disease
of either histological type have a poor progno-
sis (40, 46, 49, 50) in spite of treatment with a
combination of radiation therapy, cortico-
steroids, and chemotherapy. Several immuno-
suppressive agents (cyclophosphamide, aza-
thioprine) have been used in the treatment of
multicentric disease, with anecdotal reports of
efficacy (40, 51-53).

No regimen is consistently effective in
achieving durable remission (40). Radiother-
apy alone has been used in isolated cases (53).
In view of the poor prognosis of multicentric
Castleman’s disease, an aggressive manage-
ment approach with intensive chemotherapy is
recommended (52).

After extensive review of the literature, this
appears to be the first report in English of a pa-
tient with both Castleman’s syndrome and supe-
rior vena cava thrombosis. Aiba et al. reported,
in Japanese, a case of Castleman’s disease and
superior vena cava syndrome (54). Their pa-
tient received chemotherapy and irradiation.
The exact cause of the association between the
two conditionsis not clear. We speculate that
the large right hilar mass compressed the supe-
rior vena cava, which induced the intravascul ar
thrombosis. Further progression of the throm-
botic process in the adjacent veins did not occur
when the hilar mass was removed. Repeat CT
scan 6 months later showed no evidence of dis-
ease and the patient is clinically well.

The various hematological and coagulation
disturbances described in relation to Castle-
man’s disease are: autoimmune cytopenias (55),
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refractory anemia (56), thrombocytopenic pur-
pura (57), lupus anticoagulant (58), and
myelofibrosis (59). These manifestations are
usually associated with the plasma-cell variant
of Castleman’s disease. In our case, no coagu-
lation abnormality was detected.

Conclusion

Castleman’s disease is an uncommon cause
of lymphadenopathy, and must be considered
after all other causes have been eliminated.
Several neoplastic, autoimmune, infectious dis-
eases can mimic Castleman’s disease. Follow-
up and periodic evaluation is necessary to de-
tect the malignant lesions. Close communica-
tion between the clinician and the pathologist is
essential to arrive at the correct diagnosis. The
malignant potential of the disease and its possi-
ble multicentricity must be kept in mind in
order to plan appropriate treatment. The opti-
mal therapeutic regimen for Castleman’'s dis-
ease is unknown. Local disease can be cured
with local resection, with an excellent progno-
sis. For individuals who are poor surgical can-
didates, radiation therapy can be used. MCD of
either histological type has a poor prognosis.
Treatment in this situation consists of combina-
tion chemotherapy, radiation, and cortico-
steroids. The finding of thrombi within the su-
perior vena cava and the right brachiocephalic
vein is extremely unusual and was thought to be
related to compression of these vessels by a
large right hilar mass.
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