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Congenital Neuroblastoma. A Study of34 Cases 
Treated Between 1986-1994 in U.K 

I sam Haddad in, MD*, Annable Foot, MD*, Hi yam Shamon,MD* 

Objective: To collect data on congenital neuroblastoma with respect to their presentation, 
investigations, treatment and outcome. 

Method: The records of 34 neonates with neuroblastoma registered in UKCCSG between 
1986-1994 were reviewed. The diagnosis was made by histological examination in 27 pa­
tients and elevated vanillymandelic acid (VMA), with ultrasonography (U/S) in 7 patients. 
Prenatal U/S diagnosis was done in 5 cases. Treatment was given according to Evans and 
International Neuroblastoma Staging System (INSS); Surgery for stages I & II. Surgery+ 
chemotherapy for stages Ill & IV and for stage IV-s was varied according to the progres­
sion of the disease. 

Results: The overall disease free survival for 34 neonates is 91 °/o at I 04 months post diag­
nosis. Three neonates died (2 with stage IV and 1 with stage IV-s). The remaining 6 pa­
tients have a residual damage due to the disease itself or due to side effect of the treatment. 

Conclusion: The prognosis of congenital neuroblastoma is very good compared with that of 
older children. Therefore we need to define the high risk patients by doing some biological 
studies so as not to over-treat the good risk group and to minimize the side effect of the 
treatment. 
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Malignant tumours are rare in the neonatal period (first 28 
days of life). The reported incidence is 36.5 per million 
live birth 1

• Neuroblastoma is a malignant embryonal tumour 
that arises from the adrenal gland or any site containing 
autonomic nervous system fibers in the abdomen, thorax, 
cervical and pelvic region2

,3. It is considered to be the most 
common malignant tumour in this age group. Neuroblas­
toma according to Evans and INSS is classified into five 
stages4

. The prognosis gets progressively worse from stage 
I to stage IV with stage IV -s ly ing between them. Stage 
IV -s is defined as local stage I or II with I iver, bone marrow 
and cutaneous metastases. Stage IV -s has sometimes spon­
taneous regression below the age of one year, while in other 
patients it may progress rapidly and the outcome is not 
good5·6. Regarding age, it is assumed that younger children 
have better outcome than older children 7• 

Prenatal diagnosis of neuroblastoma by U/S was first re­
ported by Fenart et al and Sones in 1983. Since then , there 
have been several additional case reports of prenatal U/S 
diagnosis during the third trimester of pregnancyB. This 
paper reviews the presentation and outcome of34 neonates 
found to have neuroblastoma during 9 years period in United 
Kingdom. 

METHODS 

The records of34 neonates (0-28 days) with neuroblastoma 
registered between 1986-1994 were reviewed from 13 cen­
tres in UK. Information obtained regarding the location of 
the primary tumour, metastatic disease, histology, catechola­
mine excretion. treatment modalities and outcome. The 

' 
diagnosis was made by excisional biopsy of the primary 
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tumour, skin nodules, liver metastases, finding at t ime of 
surgical exploration and after resection. Both elevated VMA 
in the urine and imaging of the primary tumour were con­
sidered as diagnostic tools. In a small propottion vfpatients 
serum ferritin and LDH, N-myc gene amplification were 
available. 

The 34 neonates were divided into five groups according to 
Evans classification until 1992 and later on by INSS. We 
studied each group with respect to clinical presentation, 
management and outcome. The treatment was in the form 
of surgical resection of the primary tumour in stages I and 
II. Chemotherapy was used in stage Ill and IV in the form 
of vincristine and cyclophosphamide or in some cases modi­
fied OJEC (vincristine, carboplatin, VP 16 and cyclophos­
phamide). Surgical resection of the primary tumour at diag­
nosis or later until tumour shrinkage following a few courses 
of chemotherapy. The management of stage IV -s varied 
from no chemotherapy and close follow up to surgical exci­
s ion of the primary tumour, chemotherapy and radiotherapy 
for huge hepatomegaly. 

RESULTS 

The median age of the 34 neonates with congenital neuro­
blastoma at the time of diagnosis was 12 days (range: birth 
- 28 days) . There were 18 males and 16 females with a 
male:female ratio of l.l: 1.0. The period of follow-up ranged 
from birth to 104 months with a median of 42 months. The 
patients were divided into five stages according to Evans 
and INSS Staging Systems. Stage I in 4 ( 11.8%) patients, 
Stage 11 in 5 (14.7%) patients, Stage lii in 7 (20.6%) 
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patients, Stage IV in 4 ( 11.8%) patients and Stage IV -s in Table 3. Basis of diagnosis and stages 
14 (41.1%) patients (Table 1). 

Table 1. Main presentation of the 34 patients 

Stage % 

Stage I = 4 11.8 

Stage II = 5 14.7 

Stage III = 7 20.6 

Stage IV= 4 11.8 

Stage IV -s = 14 4 l.l 

Total = 34 100.0 

I site 

Adrenal (3) 
Spine ( l) 

Adrenal (2) 
Spine (3) 

Adrenal (1) 
Spine (5) 
Thorax (1) 

Adrenal (3) 
Thorax (I) 

Adrenal (12) 
Liver (1) 
Skin (1) 

Presentation 

Mass 

Mass 
LL weakness 

LL weakness 
Mass 

Mass 
Hydrops 

Mass 
I lepatomegaly 
Nodules 

The main presenting symptoms were abdominal mass that 
was discovered on routine physical examination by a 
paediatrician as seen in Stages I and 11, while in Stage IT a 
palpable abdominal mass with lower limb weakness was 
the mode of presentation. The more severe symptoms such 
as•respiratory distress due to abdominal distension and 
hydrops fetails were present in Stage IV. Hepatomegaly 
with abdominal distension was a prominent sign with or 
without skin nodules in Stage IV -s (Table I ). 

The site of the primary tumour was in the adrenal gland in 
21 (62%) neonates, spine at neck, thorax and abdomen in 
11 (32%) neonates and one in the liver with another involv­
ing the skin. The metastases in stage IV was to the liver, 
bone, lung, brain, bone marrow and skin (Table 1). The 
prognostic factors that were considered in the patients were: 
serum fetTitin (in 8 patients). LDH (in 5 patients), N-myc 
gene amplification (in 6 patients) and 4 showed increased 
copies of gene amplification from 1 to 5. Urinary catechola­
mines (VMA) was measured in 32 patients and the level 
was elevated in 25 (78%) patients as shown in Table 2. 

Table 2. Laboratory investigations in the 34 neonates 

Serum Ferritin 
LDH 
VMA 
N/myc 

Done Elevated* 

8 
5 

32 
6 

6 
4 

25 
4 

* Ferritin > 200 nglml, LDH > 400 UIL, 
Urine VMA > 10 ug mol/d, N-myc gene 1-5 copies 

A pre-natal diagnosis by ultrasonography was performed 
on 5 patients (2 in Stage J, 2 in Stage TV and 1 in Stage I I I). 
Tissue diagnosis was made either by biopsy obtained, after 
surgical resection of the primary tumour or post mortem 
examination on 27 patients. The diagnosis by 
ultrasonography and elevated VMA was made on 7 patients, 
mainly of the Stage IV -s, the details of which are shown in 
Table 3. 

Stage 

Stage 1 = 4 
Stage II = 5 
Stage III= 7 
Stage IV = 4 
Stage IV-s = 14 

Histology 

3 
5 
7 
3 
9 

U/S + VMA 

1 

1 
5 

Surgical resection of the primary tumour was the main treat­
ment in Stages I and II. A combination of chemotherapy 
and surgical resection in both Stages III and TV- one new­
born baby died shortly of renal failure after the start of che­
motherapy (Cyclophosphamide and Vincristine) and another 
one born dead and the post mortem examination revealed 
disseminated neuroblastoma in multiple organs . An 
autologuos bone marrow transplantation (BMT) was per­
formed on one patient (Stage IV) 15 months after the diag­
nosis and a follow-up at 31 months post BMT showed no 
recurrence of the disease. In Stage IV -s the treatment was 
varied from one hospital to another. Some used Cyclophos­
phamide alone or with Vincristine where others used a 
modified OJEC based on the severity and progress of the 
disease9

. Radiotherapy for severe hepatomegaly was used 
in one patient and no treatment given to 5 patients as there 
was no progress of the disease (Table 4). One newborn 
died during surgery for the insertion of central venous 
catheter. 

Table 4. Treatment of the 34 patients 

Stage No.Rx Surgery CT RT Mixed S ..~.. CT 

Stage I - 4 
Stage II = 5 
Stage III = 7 
Stage IV = 4 
Stage IV-s= 14 

1 

4 

3 
5 
1 

3 
1 
4 1 

6 
2(1 ABMT) 

1 

CT: Chemotherapy, S: Surgety, RT: Radiotherapy 

Survival Curve: 

Kaplan - Meier Plor 

1.00 r..., 
0.8 -~ 

;;.. 0.6 ·- Neuroblastoma Survival 
;;.. 
• - 0..1 :::; 

If) 
0.2 

0.0 I I I I I I 

0 24 48 72 96 120 

Time in Ylonths 
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The long term sequelae of the disease itself, surgery and 
side effects of chemotherapy were seen in 6 patients ( 4 lower 
limbs weakness, 1 high tone deafness and 1 scoliosis). The 
survival curve showed 91% at 104 months post diagnosis. 

DISCUSSION 

Neonatal cancer accounts for about 2% of paediatric cancer 
and neuroblastoma comprising 47% ofthese 10

• As the inci­
dence of malignant tumours in the neonatal period is low, 
data will be very scant. Few centres collected data about 
neonatal cancer. For example, St.Jude research hospital 
found 19 out of 34 neonates had neuroblastoma between 
1962-19881

• Also, the Italian Cooperative Group on Neu­
roblastoma registered 183 cases under 1 year of age over 
1 0 years period, with only 14 (7%) cases in the neonatal 
period7

. In UK the review of all cases during 9 years period 
(1986-1994) showed that the most frequent anatomical site 
of the primary tumour is the adrenal gland, 21 (62%) cases 
and the main presenting sign is abdominal mass followed 
by spinal site, 11 (32%) cases, with no difference in the 
survival between the two mentioned sites. However, 
paraspinal or intraspinal extension of the tumour did not 
worsen the prognosis although it left some residual dam­
age". 

Age is considered the most important prognostic factor and 
it is inversely proportional to the survival rate12

• Many se­
ries have documented that children below the age of one 
year have better survival than older ones7

• In our series the 
survival curve showed 91% at 104 months post diagnosis. 
This also supports the fact that neuroblastoma is virtually 
congenital and that the difference in age at diagnosis re­
flects the difference in growth rate of the tumour, thus age 
may be a measure of the probability ofmicrometastases in 
addition to the clinical extent or stage of the disease 13 . 

Disease stage at presentation also is considered an impor­
tant factor, since stage I & II after surgical resection have 
excellent prognosis while for stage IV -s the survival is also 
good even without treatment in some cases. The disease 
may progress to stage IV and the analysis of some biologi­
cal factors such as DNA contents and N-myc gene amplifi­
cation may identify these risk groups 14

.
16

• The five years 
survival of stage IV neuroblastoma above the age of 1 year 
is about 20% and below the age of one year is 60%. The 
latter figure is approximately similar to stage IV in our se­
ries (2 died out of 4). This means that the age and stage at 
diagnosis are still important influencing factors on the sur­
vival. Urinary Catecholamine (VMA) is important for the 
diagnosis and follow up. 7 cases were diagnosed according 
to elevated VMA and U/S findings. it is not necessary to 
have 24 hr urine collection to measure VMA as some au­
thors concluded that spot urine collection is sufficient to 
diagnose neuroblastoma2

. VMA is a measure of tumour 
activity and in most of our neonates the catecholamine fol­
low-up levels returned to normal after treatment. Semm 
ferrit in, LDH and N-myc gene are elevated in the majority 
of cases but were done only in few cases. The finding of a 
solid or cystic suprarenal mass by prenatal U/S is sugges­
tive of congenital neuroblastoma, although adrenal abscess 
or cyst and renal anomalies are included in the differential 
diagnosis 17

. We diagnosed 5 cases by U/S antenatally and 
more cases could have been detected if the test was asked 
for before birth. This will encourage the diagnosis of con­
genital neuroblastoma antenatally in order to penn it planned 
delivery and prompt neonatal treatment. 
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CONCLUSION 

We conclude from this review that the prognosis is 
verygood in congenital neuroblastoma compared with 
that of the older children and the treatment modalities 
mainly depend on the initial clinical presentation and 
the progression of their disease. Therefore, this raises 
the need to define the high risl' patients by doing some 
biological studies so as not to over treat the good risk 
group and minimise the side effect of the treatment. 
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