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Stage II neuroblastoma. Adverse prognostic
significance of lymph node involvement
J NINANE, J PRITCHARD, P H MORRIS JONES, J R MANN, AND J S MALPAS
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SUMMARY Thirty-three children aged between 1 month and 16 years (median 1 year, 7 months),
were treated for stage II neuroblastoma with surgery, radiotherapy, or chemotherapy, alone or in
combination. After 3 years 70% were living, 6 children had died from the disease, and 4 had died as
a result of treatment. Patient characteristics (age, gender) and tumour characteristics (primary site,
presence of lymph node involvement, catecholamine excretion, histology) were reviewed in an

attempt to determine prognostic features. While age under 1 year at diagnosis was, as expected,
favourable in this series, the most important prognostic variable was the presence or absence of
regional lymph node involvement. No patient with uninvolved nodes died of neuroblastoma and
the difference in the 3-year survival rate between these patients and those with positive nodes was
statistically significant. Although this study of patients treated between 1970 and 1977 provided no
clear evidence that either postoperative radiotherapy or contemporary chemotherapy was of benefit,
our findings suggest that subclassification of stage II patients into ' node-positive ' and ' node-
negative' groups will help to define those who might benefit from improved adjuvant postsurgical
treatment.

According to the clinical staging system of Evans
et al.1 stage II neuroblastoma, accounting for 15 %
of all patients with this malignancy,2 3 iS a tumour
extending in continuity beyond the organ or struc-
ture of origin but not crossing the midline and
without evident metastases. Homolateral lymph
nodes may be affected. Although this system has
been widely used since 1971, it is still not understood
why up to 25% of patients with stage II tumours
eventually die from the disease 4 5 nor is it understood
why they are distinguished from the remainder. In an
attempt to clarify some of the factors we have carried
out a retrospective analysis of clinical, biochemical,
and histopathological characteristics of 33 patients
with stage II neuroblastoma.

Patients and methods

Selection of cases. We reviewed the records of all
patients with non-metastatic neuroblastoma admitted
between January 1970 and September 1977. Patients
with stage I and III disease, using Evans's criteria,
were excluded. A diagnosis of stage II neuroblastoma
was made in 33 children admitted to our four
institutions. There were 19 girls and 14 boys with
ages ranging from 1 month to 16 years (median

1 year, 7 months). All patients were diagnosed by
histological examination of the primary tumour and
all underwent chest x-ray films, intravenous pyelo-
gram, skeletal survey or radionuclide bone scan,
and 24-hour urine collections for vanillylmandelic
acid (VMA). Twenty-nine (88 %) patients underwent
bone marrow aspiration and 26 (79 %) had a radio-
nuclide liver scan. Similar studies were also regularly
performed for 3 years after diagnosis. None of the
children was lost to follow-up when the study ended
in January 1981. The minimum follow-up period was
3! years.

Tumour characteristics. The primary site was
abdominal in 16 (49%) patients, mediastinal in 11
(33 %), pelvic in 4 (12 %), and cervical in 2 (6%).
Fifteen (45%) children presented with a 'dumb-bell'
tumour and 13 (39%) had homolateral lymph node
involvement. Urinary VMA excretion was increased
in 27 (82 %) patients while histological study showed
a diagnosis of neuroblastoma in 25 (76%) and of
ganglioneuroblastoma in 8 (24%) cases.

Lymph node sampling. All obviously enlarged
regional lymph nodes were removed at the time of
surgery. Normal-looking lymph nodes were not
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necessarily sampled and there was no attempt to
carry out formal dissection of non-adjacent nodes
in areas where these appeared macroscopically
normal.

Treatment. The different combinations of three
treatment modalities were as follows: surgery alone,
4 (12Y%); radiotherapy alone, 2 (6%); surgery plus
chemotherapy, 3 (9%); surgery plus radiotherapy,
13 (40 Y.); radiotherapy plus chemotherapy, 4 (12 %);
and surgery plus radiotherapy plus chemotherapy,
7 (21 %). Of the 27 (82% of the total) children who
underwent surgery, 18 had partial resection of
tumour and 9 had complete resection. Twenty-six
(79 %) children were treated with radiotherapy,
starting within 14 days of operation. Radiation was

given at a dose of 150-200 cGy/day, 5 days each
week. The total dose varied between 2000 and 3500
cGy. Chemotherapy, administered to only 14
patients, was given 2- to 3-weekly for 6 months to
2 years and consisted of cyclophosphamide (2
patients), vincristine (1 patient), cyclophosphamide
and vincristine (6 patients), and cyclophosphamide,
vincristine, and adriamycin (5 patients).

Statistical analysis. Analysis of prognostic variables
(Table 2) and results was by the y.2 method.

Results

Of the 33 children, 23 are alive and free of disease
between 42 and 129 (median 79) months after
diagnosis, giving an overall survival of 70% (Fig. 1).

Six patients died from tumour between 2 and 26
months after diagnosis; their clinical courses are

shown in Table 1. Four deaths were caused by
treatment, 2 in the immediate postoperative period
and 2 at a later date from adriamycin cardiomyo-
pathy with no evidence of tumour. Of the last 2
patients, the first was a 6-year-old girl with an
unresectable mediastinal tumour. She was treated

with radiotherapy (2000 cGy in 10 fractions over
14 days) and chemotherapy. She died one year after
start of treatment. At that time she had been given
a total dose of 680 mg/M2 adriamycin. The second
child was a 9-year-old boy who had a partial resection
of a mediastinal 'dumb-bell' neuroblastoma. He was

also treated with radiotherapy (3500 cGy in 18
fractions over 28 days) and chemotherapy. He died
9 months later after having received 520 mg/M2
adriamycin.

Prognostic features (Table 2, Fig. 1).

Lymph node invasion
While 4 of the 20 patients without lymph node
involvement died of treatment-related complications,
none died of neuroblastoma (Fig. 2). By contrast, 6
of the 13 node-positive patients-and all involved
nodes were, by definition, homolateral-subse-
quently died of recurrent or metastatic tumour.
This difference in survival was statistically signi-
ficant (P<0.01).

Age
As expected, children under age 1 year at diagnosis
fared better (P<0. 05) than older patients; all
tumour-related deaths were in the latter group.

Histology
No patient with ganglioneuroblastoma died from
tumour but the difference in survival between these
children and those with neuroblastoma was not
statistically significant.

Other features
The gender of the patient, presence or absence of
VMA excretion, and site of primary tumour were of
no prognostic significance.

Treatment (Table 3). Patients dying of treatment

Table 1 Characteristics and clinical course ofpatients who diedfrom neuroblastoma
Cases

1 2 3 4 5 6

Sex M M F M F M
Age (years) 1 1/12 9 1 1/12 4 3/12 6 11/12 1 7/12
Primary Pelvis Pelvis Abdomen Abdomen Abdomen Cervical
Lymph nodes + + + + + +
Histology Neuroblastoma Neuroblastoma Neuroblastoma Neuroblastoma Neuroblastoma Neuroblastoma
Surgery (resection) - - Partial Partial Complete Partial
Radiotherapy (c-Grays) 4000 3300 3000 3000 0 2000
Chemotherapy CVA 0 0 0 0 CVA
Response Partial Partial Partial Complete Complete Partial
Relapse (years from diagnosis) - - - 8/12 1 8/12 -

Death (years from diagnosis) 4/12 2/12 9/12 12/12 2 2/12 4/12

CVA=cyclophosphamide + vincristine + adriamycin.
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Fig. 1 'Life-table' of33 patients with
stage II (Evans) neuroblastoma.
Open circles denote disease-free

survivors; patients surviving 4 years or
longer are grouped together at the end
ofeach curve.

2.... l . - @ _ (~~~~~~~~~~~~~n=16l)
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2 Years 3

Fig. 2 Tumour-related 'life-table' of
patients with stage II neuroblastoma
(excludes children who diedfrom side
effects of treatment).

4

Table 2 Prognostic features
Overall 3-year Tumour-related P valuet
survival rate survival rate*

Sex M 9/14 (0-64) 9/12 (0-82)
F 14/19 (0-74) 14/17 (0-75) NS

Primary site
Cervical 1/2 (0*5) 1/2 (0.5)
Mediastinal 8/11 (0.73) 8/9 (0.89)
Abdominal 11/16 (0.69) 11/14 (0.79) NS
Pelvic 3/4 (0.75) 3/4 (0.75)

Lymph nodes
Positive 7/13 (0.54) 7/13 (0-54)
Negative 16/20 (0-80) 16/16 (1 0) <0.01

VMA
Raised 18/27 (0-67) 16/23 (0-74)
Normal 5/6 (0.83) 5/6 (0-83) NS

Age
<1 year 9/10 (0 90) 9/9 (1-0)
>1 year 14/23 (0-61) 14/20 (0-70) <0.05

Histology
Ganglioneuro-
blastoma 6/8 (0*75) 6/6 (1 *0)

Neuroblastoma 17/25 (0*68) 17/23 (0.74) NS

*Bxcluding patients who died from non-tumour related causes (that is
treatment). tX2 test, 1 df; NS=non significant.

complications were excluded from our analysis of the
influence of treatment on tumour-related survival.

Surgery
Three-year survival after partial resection (88 %)
was as good as after complete resection (81 %).
Since the proportion of patients in the two groups
receiving postoperative radiotherapy or chemo-
therapy was similar (Table 3), this effect was not

Table 3 Effect of treatment on survival of29 patients*
No of 3-year %
patients survivors

Surgery
Biopsy only 5 3 60
Complete resection 16 13 81
Partial resection 8 7 88

Radiotherapy
No 5 4 80
Yes 24 19 79

Chemotherapy
No 17 13 78
Yes 12 10 83

Radiotherapy + chemotherapy 9 7 78
Lymph node-positive patients
With chemotherapy 6 4 67
Without chemotherapy 7 3 43
With radiotherapy 9 4 44
Without radiotherapy 4 3 75

*Four treatment-related deaths excluded.

apparently related to more energetic adjuvant
therapy in those cases where only partial resection
was possible.

Radiotherapy
The number or children not receiving radiotherapy
was small but survival (80%) in this group was no

worse than that of radiation-treated children (79 %).
This applied whether or not lymph nodes were
affected.

Chemotherapy
Because of the length of this study and because of
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individual physicians' preferences, there was
considerable heterogeneity in the chemotherapy regi-
mens administered. There was no apparent advan-
tage, in terms of tumour-related survival, for
chemotherapy-treated patients compared with those
not receiving this treatment. However, there was a

trend in favour of postoperative chemotherapy in
patients whose regional lymph nodes were involved
by tumour (67 compared with 43% survival).

Discussion

Accurate staging of patients with neuroblastoma is
essential for prognosis and for determining the most
appropriate treatment.6 In 1971 Evans et al.1 pro-

posed a clinical staging system which has become
widely accepted. Stage II is used to designate regional
extension of tumour that does not cross the midline.
In this series of 33 children with stage II neuro-

blastoma, 6 (18%) died from their disease. Our
figures are comparable with those previously
published2 45 and suggest that there may be char-
acteristic differences between patients with stage II
disease who eventually die from the tumour and
those who do not.
The most important single prognostic feature in

our series was the presence of positive homolateral
lymph nodes at diagnosis. While no patient without
node involvement died from neuroblastoma, the
survival rate of node-positive patients was only
0 - 54%. Although the adverse prognostic significance
of regional lymph node involvement in patients with
localised Wilms's tumour has been appreciated for a
number of years,7 8 few analyses have focused on the
possible importance of regional node involvement in
localised neuroblastoma. However, the conclusion
of a recent study at St Jude Hospital, published in
abstract form,9 was similar to our own. The possible
reasons for less favourable survival in node-positive
patients include a biologically more aggressive type
of tumour or some failure of host-defence mechan-
isms in these children.
Age at diagnosis was another feature of prognostic

value; our results are thus at variance with a recent
report claiming that the effect of age appears

insignificant in a small series of patients with local-
ised thoracic tumours.10 On the contrary, we agree

with others that stage and age are independent
variables and that children aged under 1 year at
diagnosis fare better than older children.2 61112 A
third variable of prognostic value in this series was
histology; patients with localised ganglioneuro-
blastoma fared better than those with neuroblastoma
but the difference was not statistically significant
(Table 2). Increased maturation of localised neuro-

blastoma has also been related to more favourable
prognosis in two recent studies.13 14

Other variables-such as gender, site of primary,
and VMA secretion-were of no prognostic value.
A high ratio of VMA to homovanillic acid (HVA)
excretion seems to correlate with a better prognosis
than the inverse ratio.15 Since HVA estimation was
not available during the 1970-77 period we were
unable to analyse the prognostic value of the VMA/
HVA ratio in our patients.
Except in one small subgroup of patients, post-

operative chemotherapy or radiotherapy did not
improve disease-free survival compared with surgery
alone (Table 3). Only patients with lymph node
involvement fared somewhat better if they were
treated with chemotherapy. Although the difference
was not statistically significant, chemotherapy
regimens were, by present-day standards, often
'gentle' in these patients. These data confirm the
results of similar studies of treatment for localised
neuroblastoma; there is no evidence to support the
notion that patients treated with postoperative radio-
therapy or single agent chemotherapy or both have a
better survival rate than those who undergo surgery
alone.4610 In the only report claiming 100% 2-year
disease-free survival for 11 children treated with
radiotherapy or chemotherapy after resection of a
localised mediastinal neuroblastoma, there was no
control group treated by surgery alone for com-
parison.16
The risks of adriamycin treatment after thoracic

radiation are now better appreciated than in the
1970-77 period and the 2 adriamycin/radiation-
related deaths would probably not now occur. In
addition, it has been shown,17 and recently con-
firmed by us,18 that adriamycin does not improve the
survival rate in patients with advanced (stages III
and IV) neuroblastoma when added to pulsed cyclo-
phosphamide-vincristine-DTIC or to pulsed cyclo-
phosphamide-vincristine. Thus, although adriamycin
cardiomyopathy can be detected early by regular
radionuclide assessment of left ventricular ejection
fraction19 and its incidence much reduced by limiting
the total cumulative dose to 400 mg/M2 when the
myocardium has been irradiated,20 this drug cannot
be recommended for patients with localised disease.
We conclude that surgery alone seems to be

adequate treatment for patients with stage II
neuroblastoma without lymph node involvement.
Patients with positive regional (homolateral) nodes,
on the other hand, comprise a group at increased
risk of developing recurrent or metastatic disease
which should, we believe, be distinguished from the
node-negative group in any staging system used.
Until the tumour-node-metastasis staging system,n
which incorporates information about node status,

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.57.6.438 on 1 June 1982. D

ow
nloaded from

 

http://adc.bmj.com/


442 Ninane, Pritchard, Morris Jones, Mann, and Malpas

is more widely accepted we suggest the use of a
modification to the familiar Evans's system, whereby
node-negative patients are classified as stage IIA
and node-positive patients as stage IIB. Whatever
nomenclature is eventually adopted, randomised
controlled studies should be carried out to determine
whether more aggressive chemotherapy might
improve survival for Evans stage II patients whose
regional nodes are invaded by tumour.

We thank Karine Delleuse and Elisabeth Moore
for secretarial assistance.
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