HK J Paediatr (new series) 2011;16:169-174

Case Reports
Hyaline-vascular Variant Unicentric Castleman Disease with
Paraneoplastic Pemphigus and Bronchiolitis Obliterans
Treated with Rituximab: Case Report
JYC CHAN, QU LEE, SC LING, CK LI, NKC TSE

Abstract

Castleman disease (CMD) is an uncommon lymphoproliferative disorder characterised by hyperplasia of
lymphoid tissue. There are three histopathologic types of CMD: hyaline-vascular type, plasma cell type
and mixed type. Hyaline-vascular CMD is typically unicentric, while plasma cell CMD tends to be
multicentric. In rare occasion, CMD can be associated with paraneoplastic pemphigus (PNP), an
autoimmune syndrome which encompasses a multitude of mucocutaneous and systemic clinical features.
In children with PNP associated with Castleman disease, they have been reported to have very poor
prognosis and high mortality rate as a result of respiratory compromise despite aggressive treatment. We
report a case of unicentric, CD-20 positive, hyaline-vascular retroperitoneal CMD presenting with
paraneoplastic pemphigus and bronchiolitis obliterans with significant clinical improvement in oral
mucositis and the prevention of tumour recurrence, using regular rituximab (375 mg/m2/dose) and 3-day
course of pulse methylprednisolone therapy (10 mg/kg/day) after tumour resection.
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Introduction
Castleman disease (CMD) was first described by
Benjamin Castleman in 1954. It is an uncommon
lymphoproliferative disorder characterised by hyperplasia
of lymphoid tissue.1 It is also known as angiofollicular
lymphoid hyperplasia and giant lymph node hyperplasia,
and it rarely involves the lung. 2 There are three
histopathologic types: hyaline-vascular type (70%), plasma
cell type (20%) and mixed type (10%). A broad spectrum
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of clinical manifestations of CMD is described, ranging
from an asymptomatic localised lymphadenopathy to a
severe symptomatic generalised lymphadenopathy. 3
Clinical variants of CMD are commonly classified into
unicentric and multicentric types, as proposed by McCarty
et al in 1995.4 Hyaline-vascular CMD is typically unicentric,
while plasma cell CMD tends to be multicentric.5 In rare
occasion, CMD can be associated with paraneoplastic
pemphigus (PNP), an autoimmune syndrome which
encompasses a multitude of mucocutaneous and systemic
clinical features.6 In children with PNP associated with
Castleman disease, they have been reported to have very
poor prognosis and high mortality rate as a result of
respiratory compromise despite aggressive treatment.7
We report a case of unicentric, CD-20 positive,
hyaline-vascular retroperitoneal CMD presenting with
paraneoplastic pemphigus and bronchiolitis obliterans
with significant clinical improvement in oral mucositis
and the prevention of tumour recurrence, using regular
rituximab (375 mg/m2/dose) and 3-day course of pulse
methylprednisolone therapy (10 mg/kg/day) after tumour
resection.
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Case Report
A 17-year-old Chinese girl, with a past medical history
of complete resection of an abdominal "benign lymphoid
tumour" in mainland China at the age of two years and
developed asthma-like symptoms since six years of age,
was admitted to the paediatric intensive care unit of our
hospital due to severe mycoplasma pneumonia complicated
by right-sided pneumothorax in August 2006 at the age of
13 years. Physical examination during hospitalisation
revealed bilateral basal crepitations over the chest. At that
time, she received mechanical ventilatory support for a few
days. After weaning off from mechanical ventilatory
support, she remained oxygen dependent and was later
discharged home with BiPAP. During out-patient clinic
follow-up after discharge, she was noted to have painful
mucositis with lichen planus like lesions affecting the
tongue, mouth and lips (Figure 1), nail dystrophy and
erythema of nail folds affecting all digits with no clubbing
(Figure 2), and bilateral basal crepitations on chest
auscultation. Other systems including cardiovascular,
abdominal and neurological systems revealed no
abnormalities. Chest radiograph showed bell-shaped,
hyperinflated chest with prominent lung markings,
especially in the basal regions (Figure 3). High resolution
computed tomography of the chest showed hyperinflation
with emphysematous and fibrotic changes in bilateral lungs,
as well as bronchial dilatation and thickening with mosaic
attenuation compatible with bronchiolitis obliterans and
bronchiectasis (Figure 4). Electrocardiogram showed no
evidence of right atrial or ventricular hypertrophy.
Echocardiogram showed no evidence of pulmonary
hypertension. Complete blood picture, erythrocyte
sedimentation rate, C-reactive protein, liver and renal
function tests were all normal. Antinuclear antibody, antiglomerular basement membrane antibody, anti-skin
antibody were all negative. Alpha-1 antitrypsin level was
normal. Sweat test was negative. Immunoglobulin levels
including IgA , IgG and IgM were all normal. Specific IgE
against common aeroallergens were <0.35 KU/L.
Lymphocyte subset showed no major abnormality. Lung
function test showed evidence of moderate to severe
obstructive and restrictive impairment (Figure 5). Sleep
study showed no evidence of obstructive sleep apnoea. The
patient remained oxygen dependent requiring BiPAP at
home since discharge from our hospital in August 2006.
With gradual clinical improvement, she opted to stop the
BiPAP therapy after nine months.
The patient had chronic cough all along, and the asthma-

Castleman Disease with Rituximab

like symptoms and chronic lung disease condition was
treated with inhalational corticosteroid (fluticasone 125
microgram twice daily), long acting beta-agonist and
nocturnal oxygen therapy during sleeping time. However,
there was gradual deterioration in 2008 and she resumed
BiPAP during sleep time as well as portable oxygen therapy
during exertion as needed. Polysomnography was performed

Figure 1 Painful mucositis with lichen planus like lesions
affecting tongue, mouth and lips.

Figure 2 Nail dystrophy and erythema of nail folds
affecting all digits of hands and feet.
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showing evidence of nocturnal hypoventilation and
nocturnal hypoxemia, with no obstructive or central apnoea.
In November 2008, a six centimeter palpable non-tender
lower abdominal mass was incidentally detected during
follow-up. There were no associated symptoms such as
abdominal distension, abdominal pain, vomiting, and weight
loss. Abdominal and pelvic computed tomography showed
a large homogeneous, well-circumscribed and contrast-

Figure 3 Chest radiograph showed bell-shaped,
hyperinflated chest with prominent lung markings,
especially in the basal regions.

Figure 4 High resolution computed tomography of the
chest showed hyperinflation with emphysematous and
fibrotic changes in bilateral lungs, as well as bronchial
dilatation and thickening with mosaic attenuation
compatible with bronchiolitis obliterans and bronchiectasis.
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enhancing left retroperitoneal mass measured 8.5 cm x
7.2 cm x 8.3 cm extending from lower L4 level down to S1
level compatible with a primary retroperitoneal tumour
(Figure 6). Tumour markers including alpha-fetoprotein,
carcinoembryonic antigen, and human chorionic
gonadotrophin were all normal. She underwent total surgical
resection of the retroperitoneal mass. Pathological
examination of the resected mass revealed an oval-shaped
pinkish soft tissue mass weighed 170 grams and measured
8.5 cm x 7.5 cm x 6 cm. The outer surface was smooth with

PRE=pre-bronchodilator; POST=post-bronchodilator; PRED=
predicted value

Figure 5 Lung function test showed evidence of
moderate to severe obstructive and restrictive impairment.

Figure 6 Abdominal and pelvic computed tomography
showed a large homogeneous, well-circumscribed and
contrast-enhancing retroperitoneal mass measured 8.5 cm
x 7.2 cm x 8.3 cm.
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slightly lobulated contour, covered by small amount of fatty
tissue and whitish thin capsule. Cut surface of the mass showed
pinkish homogeneous appearance, with firm consistency and
delicate fibrous septa inside the mass. Sections of the
retroperitoneal mass showed a lymph node with intact capsule
and largely obliterated sinuses. Multiple regressed follicles
were present, each surrounded by a prominent mantle zone.
Many of the follicles exhibited lymphoid-depleted germinal
centres traversed by vessels. Hyalinized fibrous septa were
present. Immunohistochemical staining for CD21
demonstrated follicular dendritic cell network with
accentuation in the follicle centers. There was no evidence of
transformation to a follicular dendritic cell tumour or malignant
lymphoma. Immunohistochemical staining showed that the
reactive B lymphocytes in the lymph node were positive for
CD20 and negative for human herpesvirus-8. The overall
features were consistent with Castleman disease of hyalinevascular type, with no evidence of malignancy. Gallium scan
was performed and showed static whole body study with no
evidence of multicentric form of Castleman disease.
The patient was well after discharge from the hospital
after the surgery. However, she developed increased
respiratory distress again at three months after tumour
resection. Computed tomography was repeated two months
after surgery, showing recurrence of retroperitoneal tumour
measured 1.3 cm x 0.9 cm x 5.7 cm in left para-aortic region
which did not respond to intravenous immunoglobulin
(IVIG) therapy and oral steroid. Regular pulse
methylprednisolone and rituximab therapy were
subsequently started since three months after surgery with
significant clinical improvement in oral mucositis. A 3-day
course of pulse methylprednisolone (10 mg/kg/day) was
given monthly for one year. Rituximab 375 mg/m2 (or 500
mg) was initially given weekly for four doses and biweekly
for four doses, followed by monthly and later bimonthly
regimen, tailing off in two years. After starting rituximab
therapy for three months, follow-up CT abdomen showed a
small resolving left retroperitoneal lesion. Latest contrast
CT abdomen in July 2010, after 14 months rituximab
therapy, showed no more recurrence of retroperitoneal
tumour. However, high resolution CT thorax showed
progression of bronchiectasis at both lungs with mild mosaic
perfusion pattern remained. The patient is currently waiting
for receiving lung transplant surgery.

Discussion
Castleman disease, also known as angiofollicular
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lymphoid hyperplasia, is an uncommon lymphoproliferative
disorder which was first described by Benjamin Castleman
in 1954. 1 The various types of Castleman disease are
characterised by distinctive lymphoid architectural changes
in all nodal compartments. There are three histopathologic
types: hyaline-vascular type (70%), plasma cell type (20%)
and mixed type (10%). Hyaline-vascular CMD is
characterised by lymphoid follicular hyperplasia with
involuted germinal centres, replaced partly or totally by
deposit of hyaline material and transfixed by a radially
penetrating vessel.8 On the other hand, plasma cell CMD is
characterised by follicular hyperplasia of hyperplastic
germinal centres in which the interfollicular areas are
occupied by large sheets of plasma cells.9 The clinical
variants of CMD are commonly classified into unicentric
and multicentric types, as proposed by McCarty et al in
1995.4 In unicentric hyaline-vascular CMD, a single or
chain of lymph nodes is involved in various regions such
as the thorax (63%), abdomen (11%), and axilla (4%). Other
extrathoracic sites, including the neck, orbit, pelvis, and
retroperitoneum, have also been reported.8,10-15 Patients may
be asymptomatic or develop symptoms caused by local
mass effects, while systemic symptoms are uncommon.16
In the unicentric plasma cell type, constitutional symptoms
and laboratory abnormalities are more commonly found in
addition to lymph nodes enlargement.17 On the other hand,
patients with multicentric CMD have multifocal
lymphadenopathy. They usually develop systemic
symptoms, including fever, night sweats, fatigue, anorexia,
weight loss. They may develop hepatosplenomegaly,
edema, ascities, pleural or pericardial effusions, skin rash
and seizure. Laboratory abnormalities are commonly found
in multicentric CMD, such as anemia of chronic disease or
hemolysis, thrombocytopenia, elevated erythrocyte
sedimentation rate, hypoalbumenuria, abnormal liver
function test and polyclonal increase in immunoglobulins.18
It has been found that excessive production of interleukin6 (IL-6) is implicated in many of these manifestations of
CMD.
Treatment of CMD depends on the type of the disease.
For unicentric CMD, surgery is the mainstay of treatment
and is usually curative, whether of the hyaline-vascular or
plasma cell variant. 19 When surgery is not an option,
irradiation is an effective alternative with response rates up
to 72%.20 On the other hand, symptomatic patients with
multicentric CMD require systemic therapy with several
available options. Glucocorticosteroid such as prednisolone
is often used as a temporary intervention in acute situations
to quickly ameliorate symptoms and partially improve
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lymphadenopathy. Symptoms are however likely to recur
after discontinuing the treatment. Based on the
lymphoproliferative process in CMD, a variety of
chemotherapy used in the treatment of non-Hodgkin's
lymphoma have been utilised in the treatment of CMD,
depending on the "aggressiveness" of the disease.
Chlorambucil, cyclophosphamide, vinblastine, etoposide
and interferon have been effective in some patients.18, 21-24
Combination chemotherapy regimen such as CVP
(cyclophosphamide, vincristine and prednisolone) or
CHOP (cyclophosphamide, doxorubicin, vincristine and
prednisolone) have significant activity.18,19,21
Rituxmab, a monoclonal antibody to CD20, can be
considered in CD20-positive multicentric CMD, and it has
been effective in both HIV positive or negative patients.
Three out of five HIV-positive patients in one series were
reported to achieve complete remission for 4-14 months
with rituximab.25 In another case series, two out of three
HIV-negative patients achieved near complete remission
for 16-40 months with rituximab.26 Based on the association
between IL-6 overproduction and multicentric CMD, the
use of a humanised monoclonal antibody to the human
IL-6 receptor (tocilizumab) can be considered.27
Paraneoplastic pemphigus (PNP), first described in 1990,
is an autoimmune syndrome which encompasses a
multitude of mucocutaneous and systemic clinical features.6
Mucocutaneous involvement is prominent, with painful
erosive lesions involving the oral, nasal, upper
gastrointestinal, respiratory, ocular and genital epithelium.28
In our case, there was prominent mucocutaneous
involvement of the oral cavity with lichen planus like
lesions affecting the tongue, mouth and lips. Cutaneous
manifestations often contain polymorphous inflammatory
macules, papules, and plaques. Histopathologic features
include acantholysis, intraepidermal blister formation,
immunoreactant deposition along the basement membrane
and within epithelial intercellular spaces.7 Although the
immunopathological findings vary, the presence of
antiplakin protein autoantibodies is found to be a constant
feature. PNP is mostly associated with specific B-cell
lymphoproliferative neoplasms: non-Hodgkin's lymphoma,
chronic lymphocytic leukaemia and Castleman disease, and
less commonly thymoma and sarcoma.29 PNP is rarely seen
in children. Mimouni et al reported that Castleman disease
was the most common underlying neoplasm associated with
PNP in childhood, occurring in 12 out of 14 children in the
case series. 30 In another case series report, Wang et al
commented that Castleman disease associated with PNP
was a commonly reported subtype of PNP in China.31 It
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was demonstrated that the use of IVIG infusion perioperatively could prevent the deterioration in lung function.
It is therefore important for clinicians to look for the
underlying Castleman disease in children as prompted by
the combination of PNP and bronchiolitis obliterans. And
the early diagnosis of Castleman disease by imaging may
detect the lesion that could be resected and thus prevent
further progression of the bronchiolitis obliterans which is
an immune mediated complications related to the Castleman
disease. Unfortunately, PNP associated with CMD has a
very poor prognosis and a high mortality rate due to the
established lung damage. It has been postulated that severe
respiratory compromise results from IgG deposits in the
epithelium of the bronchi, as well as pulmonary epithelial
acantholysis and intraepithelial cleavage. 7 The severe
respiratory compromise was seen in our case with gradual
development of oxygen dependence and the requirement
of nocturnal BiPAP. Majority died of respiratory failure.
No therapy has been reported to be consistently effective.7
Surgical removal of the underlying neoplasm is not usually
curative. Various treatment options such as corticosteroid,
cyclosporine, cyclophosphamide, azathioprine, gold,
dapsone, thalidomide, mycophenolate mofetil, rituximab,
intravenous immunoglobulin have been generally
unsuccessful.32-35 In our case, the patient developed increased
respiratory distress again at 3 months after surgery, with
recurrence of tumour refractory to IVIG and oral steroid.
Regular rituximab and pulse methylprednisolone therapy
in our patient on the other hand led to significant clinical
improvement in oral mucocutaneous lesions. The residual
retroperitoneal tumour nearly completely resolved after
one-year treatment of regular rituximab and pulse
methylprenisolone therapy. To our knowledge, unicentric
CMD presenting as paraneoplastic pemphigus with
bronchiolitis obliterans responding dramatically to regular
rituximab and pulse methylprednisolone therapy postoperatively has not been reported in the literature previously.

Conclusion
We report a case of unicentric, CD-20 positive, hyalinevascular retroperitoneal CMD presenting with
paraneoplastic pemphigus and bronchiolitis obliterans with
significant clinical improvement in oral mucositis and the
prevention of tumour recurrence, using regular rituximab
(375 mg/m2 /dose) and 3-day course of pulse
methylprednisolone therapy (10 mg/kg/day) after tumour
resection.

Castleman Disease with Rituximab

174

Acknowledgements
We thank Dr. WL Lam for his kind help in the
histopathological investigations. We thank Dr. CY Lui for
her kind comments on the radiological investigations.

References
1.

2.
3.

4.

5.
6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Castleman B, Towne VW. Case records of the Massachusetts
General Hospital; weekly clinicopathological exercises; founded
by Richard C. Cabot. N Engl J Med 1954;251:396-400.
Palestro G, Turrini F, Pagano M, Chiusa L. Castleman's disease.
Adv Clin Path 1999;3:11-22.
Casper C. The aetiology and management of Castleman disease
at 50 years: translating pathophysiology to patient care. Br J
Haematol 2005;29:3-17.
McCarty MJ, Vukelja SJ, Banks PM, Weiss RB. Angiofollicular
lymph node hyperplasia (Castleman's disease). Cancer Treat Rev
1995;21:291-310.
Waterston A, Bower M. Fifty years of multicentric Castleman's
disease. Acta Oncol 2004;43:698-704.
Anhalt GJ, Kim SC, Stanley JR, et al. Paraneoplastic pemphigus.
An autoimmune mucocutaneous disease associated with
neoplasia. N Engl J Med 1990;323:1729-35.
Lane JE, Woody C, Davis LS, Guill MF, Jerath RS. Paraneoplastic
Autoimmune Multiorgan Syndrome (Paraneoplastic Pemphigus)
in a Child: Case Report and Review of the Literature. Pediatrics
2004;114:e513-e516.
Kaneko T, Takahashi S, Takeuchi T, Goto T, Kitamura T.
Castleman's disease in the retroperitoneal space. J Urol 2003;
169:265-6.
de Vries I, van Acht M, Demeyere T, Lybeert M, de Zoete J,
Nieuwenhuijzen G. Neoadjuvant radiotherapy of primary
irresectable unicentric Castleman's disease: a case report and
review of the literature. Radiat Oncol 2010;5:7.
Kurokawa T, Suzuki S, Kawaguchi K, Fujisawa N, Yoshimura
N. Castleman Disease Presenting With Ophthalmic Signs and
Symptoms. Am J Ophthalmol 1999;128:114-6.
Nakamura Y, Tokuyama O, Muso A, Kawamura N, Yasui T,
Ishiko O. Asymptomatic pelvic Castleman disease in an infertile
woman: case report. Arch Gynecol Obstet 2004;269:156-8.
Seo BK, Oh YW, Cho KR, et al. Imaging findings of Castleman’s
disease localized in the axilla: a case report. Korean J Radiol
2002;3:136-9.
Park KS, Choi YJ, Song KS. Hyaline-vascular type Castleman's
disease involving both orbits. Acta Ophthalmol Scand 2002;80:
537-9.
Gaunt GA, Gostout BS, Remstein E, Cliby WA. Pelvic Castleman
disease presenting as vaginal occlusion. Obstet Gynecol 2002;
100:1082-5.
Sotrel A, Castellano-Sanchez AA, Prusmack C, Birchansky S,
Brathwaite C, Ragheb J. Castleman’s disease in a child presenting
with a partly mineralized solitary meningeal mass. Pediatr
Neurosurg 2003;38:232-7.
Casper C. The aetiology and management of Castleman disease
at 50 years: translating pathophysiology to patient care. Br J
Haematol 2005;129:3-17.

17. Keller A, Hochholzer L, Castleman B. Hyaline-vascular and
plasma-cell types of giant lymph node hyperplasia of the
mediastinum and other locations. Cancer 1972;29:670-83.
18. Peterson B, Frizzera G. Multicentric Castleman's disease. Semin
Oncol 1993;20:636-47.
19. Herrada J, Cabanillas F, Rice L, Manning J, Pugh W. The clinical
behavior of localized and multicentric Castleman disease. Ann
Intern Med 1998;128:657-62.
20. Chronowski GM, Ha CS, Wilder RB, Cabanillas F, Manning J,
Cox JD. Treatment of unicentric and multicentric Castleman
disease and the role of radiotherapy. Cancer 2001;92:670-6.
21. Frizzera G, Peterson BA, Bayrd ED, Goldman A. A systemic
lymphoproliferative disorder with morphologic features of
Castleman's disease: clinical findings and clinicopathologic
correlations in 15 patients. J Clin Oncol 1985;3:1202-16.
22. Oksenhendler E, Duarte M, Soulier J, et al. Multicentric
Castleman's disease in HIV infection: a clinical and pathological
study of 20 patients. AIDS 1996;10:61-7.
23. Scott D, Cabral L, Harrington WJ Jr. Treatment of HIV-associated
multicentric Castleman's disease with oral etoposide. Am J
Hematol 2001;66:148-50.
24. Kumari P, Schechter GP, Saini N, Benator DA. Successful
treatment of human immunodeficiency virus-related
Castleman's disease with interferon-alpha. Clin Infect Dis
2000;31:602-4.
25. Marcelin A, Aaron L, Mateus C, et al. Rituximab therapy for
HIV-associated Castleman disease. Blood 2003;102:2786-8.
26. Ide M, Kawachi Y, Izumi Y, Kasagi K, Ogino T. Long-term
remission in HIV-negative patients with multicentric Castleman's
disease using rituximab. Eur J Haematol 2006;76:119-23.
27. Nishimoto N, Kanakura Y, Aozasa K, et al. Humanized
antiinterleukin-6 receptor antibody treatment of multicentric
Castleman disease. Blood 2005;106:2627-32.
28. Anhalt GJ, Kim SC, Stanley JR, et al. Paraneoplastic pemphigus:
an autoimmune mucocutaneous disease associated with
neoplasia. N Engl J Med. 1990;323:1729-35.
29. Anhalt GJ. Paraneoplastic pemphigus: the role of tumours and
drugs. Br J Dermatol 2001;144:1102-4.
30. Mimouni D, Anhalt GJ, Lazarova Z, et al. Paraneoplastic
pemphigus in children and adolescents. Br J Dermatol 2002;
147:725-32.
31. Wang J, Zhu X, Li R, et al. Paraneoplastic Pemphigus Associated
with Castleman Tumor - A commonly reported subtype of
paraneoplastic pemphigus in China. Arch Dermatology 2005;
141:1285-93.
32. Borradori L, Lombardi T, Samson J, Girardet C, Saurat JH, Hugli
A. Anit-CD20 monoclonal antibody (rituximab) for refractory
erosive stomatitis secondary to CD20+ follicular lymphomaassociated paraneoplastic pemphigus. Arch Dermatol 2001;137:
269-72.
33. Heizmann M, Itin P, Wernli M, Borradori L, Bargetzi MJ.
Successful treatment of paraneoplastic pemphigus in follicular
NHL with rituximab: report of a case and review of treatment
for paraneoplastic pemphigus in NHL and CLL. Am J Hematol
2001;66:142-4.
34. Schoen H, Foedinger D, Derfler K, et al. Immunoapheresis in
paraneoplastic pemphigus. Arch Dermatol 1998;134:706-10.
35. Ng PP, Rencic A, Nousari HC. Paraneoplastic pemphigus: a
refractory autoimmune mucocutaneous disease. J Cutan Med
Surg 2002;6:434-7.

