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O R IG IN A L A R T IC L E

Long term survival in five rare cases with multiple primary neuroblastomas
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Summary
Purpose: Multiple primary neuroblastomas are a
very uncommon disorder in infancy. The tumors may arise
simultaneously in different parts o f the sympathetic nervous
system. Thepurpose ofthis paper was to present 5 new cases
with multifocal neuroblastomas. This is a representative study
based on the largest clinical material in Bulgaria.
Patients and methods: The records o f children treated
fo r neuroblastoma during a 26 year-period (1979 - 2005)
were reviewed and analysed retrospectively.
Results: Out o f 193 children treatedfor neuroblastoma
andfollowed in our department, 5 (2.6%) had multifocal le
sions. All were boys agedfrom 2 months to 4years at the time

Introduction
N e u ro b lasto m a rem ains one o f the m ost fre
q u ent em bryonic tum ors in childhood [1]. As w ith
m ost sim ilar tum ors, it is diagnosed mainly before the
second year o f life. The sim ultaneous appearance o f
m ultiple neuroblastom as is a rare entity [2]. There are
few reports in the literature concerning prim ary neu
roblastom as in both adrenals as well as other m ultiple
tum ors o f various stages o f maturity, localized in dif
ferent regions o f the sym pathetic nervous system [3].
The purpose o f this paper was to present 5 new
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o f diagnosis, and all were treated successfully with radical
surgery’. Four children were also administered chemotherapy
with vincristine, cyclophosphamide and epirubicin; one
o f them received postoperative radiotherapy as well. All
5 patients are alive and disease-free fo r a period ranging
from 7 to 26 years.
Conclusion: The excellent prognosis o f those rare
cases with multiple primary neuroblastomas elucidates
questions concerning the tumor s biological behavior and
the role o f different factors affecting cell differentiation,
tumor growth and dissemination.
Key words: m ultiple prim ary neuroblastom a, synchronous/
m etachronous m alignancies

rare cases with m ultiple prim ary neuroblastomas. This
is a representative study based on the largest clinical
m aterial in Bulgaria.

Clinical presentations
For a 26-year period (1979-2005) 193 children
with neuroblastom a were treated at the Departm ent o f
Pediatric Surgery and the National Centre o f Paediatric
Oncohaem atology, Sofia. There w as a great diversity
o f tum or localization: retroperitoneal space -143 (74.1
%), mediastinal - 38 (19.7 %), neck - 4 (2 %), olfactory
nerve - 3 (1.6 %). Five (2.6 % ) children had m ultiple
prim ary tum ors. All 5 cases w ere boys aged from 2
m onths to 4 years at the tim e o f diagnosis.
H istological type w as classified according to
Shim ada et al. [4,5]. The clinical staging o f each tu
m or was classified using the criteria o f Evans [6]. At
the tim e o f diagnosis serum levels o f neuron specific
enolase (NSE) and lactic dehydrogenase (LDH) w ere
not elevated in all patients.
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Case 1
A 13-m onth-old boy was admitted to the hospital
with sim ultaneous tum ors located in the left adrenal
and the m ediastinum (A ugust 1979). A typical triad
o f ptosis, m ysis and enophthalm us was found on the
right. Because o f marked superior vena cava syndrome
an em ergency thoracotom y was perform ed with com 
plete excision o f 2 w ell-encapsulated tum ors in the
p o sterio r m ediastinum . The disease was clinically
classified as stage II. The other prim ary tum or in the
left adrenal was subsequently removed by laparotomy.
H istological exam ination o f the 3 tum ors revealed
neuroblastom a. Postoperatively, the child was treated
for a year with vincristine and cyclophospham ide. He
is alive and disease-free for 26 years.

Case 2
In 1983, a 10-m onth-old boy was adm itted with
a clinically m anifested abdom inal mass. The tum or
arising from the left adrenal was com pletely excised
and the specimen showed neuroblastoma. The disease
clinical stage was II.' Postoperatively, the child was
treated m onthly with vincristine, cyclophospham ide
and epirubicin for a year. T hree years later a m edi
astinal m ass (not evident by chest x-ray at the tim e
o f initial presentation) was diagnosed. A fter radical
excision o f the tum or (clinical stage III) the histologi
cal exam ination showed ganglioneuroblastom a. The
p atien t is aliv e and d isease-free 23 years after the
initial diagnosis.

therapy with m onthly vincristine, cyclophospham ide
and epirubicin for 1.5 years.
A year later, CT and 1311-MIBG scanning showed
evidence o f a tum or in the right adrenal m easuring 1x 1
cm. The parents refused a third operation. Long-term
follow up showed no signs o f tum or progression. He is
alive and well 21 years after the initial diagnosis.

Case 4
An incidental chest radiograph in a 4-year-old
boy (April 1995) showed an asym ptom atic m ediasti
nal mass. After complete tum or excision (clinical stage
II), histology revealed ganglioneuroblastom a. The
child received 6 postoperative courses with vincris
tine, cyclophospham ide and epirubicin. At the time o f
diagnosis no abdom inal imaging had been performed.
Two m onths later, a CT scan revealed a paravertebral
abdom inal mass. A radical excision o f the tum or was
perform ed w ith histological characteristics o f gan
glioneurom a. He is alive w ithout evidence o f disease
for 11 years.

Case 5
A 2-m onth-old m ale infant was adm itted at the
hospital in 1998 because o f incidentally diagnosed
bilateral retroperitoneal tum ors. A CT scan indicated
that both tum ors originated from the adrenals. At lapa
rotomy an organ-preserving enucleation o f the clinical
stage II tum ors was carried out, and histology showed
neuroblastom a. The child is alive and disease-free 7
years after surgery.

Case 3
An abdominal tumor was discovered accidentally
in a 3.5-year-old boy (D ecem ber 1985). D iagnostic
workup showed a tum or located in the retroperitoneum
and another one in the m ediastinum. A transcutaneous
needle biopsy o f the sizeable abdominal mass was done
which revealed neuroblastom a. Two courses chem o
therapy with vincristine, cyclophospham ide and epiru
bicin were administered. At thoracotomy, total excision
o f the mediastinal tum or was achieved. Sim ultaneous
ly, a total surgical excision o f the retroperitoneal tumor,
arising from the left paravertebral sympathetic chain,
w as carried out. H istological exam ination revealed
m ediastinal ganglioneuroblastom a (clinical stage II)
and retroperitoneal neuroblastom a (clinical stage III).
Postoperatively the child was treated with radiotherapy
to the abdom en with total radiation dose 30 Gy (daily
fraction dose 1.5 Gy), size 10 - 12 cm to the vertebral
column bilaterally for preventing scoliosis, and chemo

Discussion
According to Ashley [ 1] multiple prim ary neuro
blastomas are a very rare entity - about 1% o f all cases.
The tumors may arise sim ultaneously in both adrenals
or in different parts o f the sympathetic nervous system.
T here are few articles concerning this problem [2,
3]. In 1978 Ashley collected and analyzed all papers
published by then, regarding m ultiple prim ary neuro
blastom as: Wahl and Craig (1938) observed m ultiple
primary neuroblastomas in a case with 3 histologically
distinct tum ors - neuroblastom a, ganglioneuroblas
tom a and ganglioneurom a. In 1942 Potter and Parrish
published a case o f a fetus with neuroblastom a, gan
glioneurom a and fibroneurom a. G ross et al. (1959),
M arsden (1963), K nudson and A m orin (1966), and
Chatten and Voorhess (1967) reported other cases with
m ultiple prim ary neurogenic tum ors.
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A shley perform ed a detailed analysis o f the histom orphologic findings in cases o f m ultiple prim ary
neuroblastom as and their different locations. He em 
phasized the clinical evidence that the rate o f neuro
blastom a in situ in autopsied fetuses and newborns are
40-fold higher than the cases with clinically dem on
strated disease as reported by Beckwith and Perrin [7].
This greater frequency in com parison to the real clini
cal m anifestation confirms the concept for intrauterine
developm ent o f the tum or, as well as its biological
ability to mature. Spontaneous regression o f pediatric
neuroblastom a m ay result in m aturation to a benign
form o f the tum or [8]. Yamamoto et al. observed in
1998 neuroblastic tum ors detected by screening and
established that all tum ors had decreased in size or
resolved spontaneously [9].
In 2000 Hiyam a et al. [3] sum m arized the clini
cal data and pathologic findings o f another 53 cases
o f m ultiple neuroblastom as published in the English
literature between 1966 and 1999. The author reported
11 new cases with m ultiple prim ary neuroblastom as
treated successfully with surgery and chemotherapy.
H iyam a et al. resum ed their observations that m ost
tum ors arising from m ulticentric loci may have low
m alignant potential, as well as the ability to m ature
or regress.
A ccording to Zaizen et al. [ 10] neuroblastom as
o f m ulticentric origin m ight not be uniform ly char
acterized so th at the favorable treatm ent outcom e
depends on the variable histological type o f the tumor.
D ’A ngio and Evans [11] suggested that the biologi
cal heterogeneity and the possibility o f sim ultaneous
occurrence o f neuroblastom a are based on m ultiple
independent foci o f disease arising separately in each
patient. Only a small num ber o f neuroblastic nodules
m ay transform into clinically significant neuroblasto
m as [12].
O ur report included 5 rare cases with m ultiple
prim ary neuroblastom as with 100% long-term surviv
al, consisting 2.6 % o f all neurogenic tum ors treated.
We did not observe a family predisposition, although
som e exam ples with family history are reported [3].
Four children had m etachronous and one synchronous
m ultifocal prim ary neurogenic tumors. Regarding the
clinical course o f our 5th case we accepted the criteria
o f K ram er et al. [13], estim ating the tum ors as sim ul
taneous developm ent, not as distant metastasis. In all
cases, each tum or was well encapsulated and easy to
extirpate. They were characterized by favorable histol
ogy according to Shim ada classification. Stage distri
bution was stage II (2 cases) and stage III (3 cases); the
tum or with the highest stage was estimated as the stage
o f disease for each patient.

In our study, normal levels o f the tum or m arkers
indicated the favorable characteristics. Only 2 children
w ere under 1 year o f age, w hich is considered to be
m ost predisposed to spontaneous tum or regression or
m aturation [14]. The 2-m onth-old child (case no. 5)
underwent only tum or extirpation as required by the
principles o f risk-based treatm ent [15]. In case no. 4
o f our series (a 4-year-old boy), both tum ors were well
differentiated, which supports the possible process o f
maturation.
The incidence o f m ultifocal neuroblastom as is
likely to increase because o f im proved prenatal d i
agnosis and m ass screening [3]. D iverse options for
the low m alignant potential o f the tum ors are noted.
A m bros et al. [16] clarify the p o ssib le b io lo g ic al
and genetic m echanism o f spontaneous regression
o f neuroblastom a, stressing the role o f proliferating
Schw ann-cells into the tum or strom a. In our series,
all histological specimens had a variable cell differen
tiation and were characterized by favorable histology
according to Shim ada classification [5]. We speculate
that this fact is an indication for tum or m aturation and
restricted growth. The prognosis o f those patients is
excellent due to the favorable biological behavior o f
the tum ors. Radical surgery and appropriate chem o
therapy achieved long-term tum or-free status in our
series.

Conclusion
According to our observations and the relevant
lite ratu re , the long-term clin ical re su lts in young
children with m ultiple prim ary neuroblastic lesions
are excellent. The analyzed 5 cases are interesting in
m any aspects. They clarify questions concerning the
biological behavior o f the tum or cells, tum or growth
and m aturation. The established variable cell differ
entiation o f those synchronous m alignancies confirms
the hypothesis for a possible spontaneous regression
o f som e m alignant neuroblastom as into their benign
variant.
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