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Summary. The retrospective analysis of 54 cases of 
neuroblastoma taken from the files of the Department of 
Pathology, University of Santiago Hospital, Spain, and 
the Ludwig-Aschoff Institute of Pathology, University of 
Freiburg, Germany confirmed the validity and 
significance of various clinical and histopathological 
features when trying to establish the prognosis and the 
proper therapeutic approach in a given case of 
neuroblastoma. When the age of the patients was 
compared to survival i t  was shown that all but three of 
the patients older than 2 years of age had died from 
tumor within ten months. In contrast, there was a 37.5% 
five-year survival rate among patients who were 24 
months of age or younger at the time of diagnosis and 
treatment. The primary tulnor was located in the adrenal 
gland in 27 cases (50%), in 9 cases (17%) the tumor was 
retroperitoneal but extra-adrenal, and in the remaining 
18 patients (33%) the tumor arose from the paravertebral 
sympathetic ganglia. Adrenal primaries behaved in an 
extremely aggresive manner as all but three patients with 
tilmors at this location were dead within 18 months. 
Retroperitoneal extra-adrenal neuroblastomas followed 
an almost equally poor outcome with only one five-year 
survivor ( 1  1 %). In contrast, 49% of the patients with 
paravertebral neuroblastoma had survived five years and 
a further 33% were alive with shorter follow-up. 
According to histological criteria, there were 6 grade I 
turnors, 15 grade I1 and 33 grade 111 tumors in our series. 
All grade I tumors were clinical stage 1 at diagnosis and 
all are alive 2 to 3 112 years later. Grade I1 tumors were 
clinical stage 2,  3 or 4 and showed a 46% five-year 
survival. With the exception of three patients with 
paravertebral tumors, all patients with grade 111 
neuroblastoma were clinical stage 3 or 4 when initially 
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seen and all were dead from tumor within ten months, 
with a five-year survival of 9%. It is concluded that the 
age at diagnosis, location of the primary tumor and 
histological differentiation, all of which are interrelated, 
are the most reliable clinicopathological features 
affecting prognosis and therapy in neuroblastoma. 
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Introduction 

Neuroblastoma, the second most common non- 
systemic malignant tumor of infants and young children, 
is an embryonal neoplasm of the sympathetic ganglia 
and adrenal medulla that originates from neural crest 
derivatives (Dehner, 1986; Triche, 1986; Ramcin y Cajal 
Junquera, 1990). Neuroblastomas make up about 15% of 
all childhood cancers, only being exceeded in this age 
group by lymphoreticular malignancies and tumors of 
the central nervous system (Dehner, 1975; Kissane, 
1975). These tumors are highly aggressive, invading 
locally and metastasizing widely predominantly to liver, 
bones and lymph nodes (Sandstedt et al., 1983; Shimada 
et al., 1984; Ramdn y Cajal Junquera, 1990). Two-year 
survival rates range from 12% to 37% with most 
pediatric series reporting 30% (Makinen, 1972; Marsden 
and Steward, 1976; Carlsen et al., 1986). 

Several cases have been reported of neuroblastoma 
maturing or differentiating towards benign ganglio- 
neuroma (Dyke and Mulkey, 1967; Wilkerson et al., 
1967; Makinen, 1972) thus leading to speculation as to 
whether the degree of histological maturity might be 
related to prognosis in neuroblastoma. The importance 
of the histological appearance was reported as long ago 
as 1914 by Whal (Whal, 1914) who stated that C(... a 
high degree of histologic differentiation is in direct 


















