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Medulloblastoma-a changing prognosis?
NEIL McINTOSH

University College Hospital, London

SUMMARY 87 of 90 consecutive cases of medulloblastoma diagnosed at The Hospital for Sick
Children, London, in the 10-year period 1965-74 were followed-up until death or until 1 January
1978. Only one patient survived in the 1st 5-year period and is a cure. In the 2nd 5-yearperiod 17(41 %)
of 41 patients presenting are alive and, of these, 11 are 5-year survivors (= 39 % of possible 5-year
survivors). Reasons for this improvement are discussed; it is thought likely that the main contribu-
tion is improved radiotherapeutic techniques.

Since Bailey and Cushing established medullo-
blastoma as an entity in 1925, it has been regarded as
a predominantly paediatric cerebral tumour with a
poor prognosis. Cushing (1930) showed that survival
with radical surgery alone was impossible so that the
current mainstays of treatment are a combination of
surgery and radiotherapy. Surgery to the posterior
fossa is as radical as is allowed at operation, and is
followed by radiotherapy to the whole craniospinal
axis as seeding occurs through cerebrospinal fluid
paths. Until the 1950s very poor survival rates were
uniformly reported (e.g. Lampe and Maclntyre,
1949; Chatty and Earle, 1971), but since then
prognosis has improved, almost certainly because of
better radiotherapeutic techniques (Smith et al.,
1961; Bloom et al., 1969; Hope-Stone, 1970).
Five-year survival rates as high as 75% have been
quoted (Hope-Stone, 1970) but to the family doctor
or neurosurgical unit counselling the newly diagnosed
patient, the outlook is confusing as survival is
generally quoted after successful completion of
treatment. We report the follow-up on 87 of 90
consecutive cases diagnosed in the 10 years 1965-74.
Histology in each case was confirmed by Professor
T. Crawford at St George's Hospital. Divided into
two consecutive 5-year periods there is more than a
suggestion that the survival in the 2nd is better.

Cases and methods

Of 90 consecutive cases diagnosed with medullo-
blastoma in the 10-year period 1965-74, all except 3
cases have complete follow-up. These 3 (described
below) are excluded from all the discussion.
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Cases lost to follow-up.

Case I
Girl, complete removal at diagnosis July 1967.
Received no radiotherapy or other treatment. No
details available since December 1973, when in
Malta, alive and well; therefore 6 years after
craniotomy, well.

Case 2
Boy, partial surgical removal in November 1969
followed by 5000 rads tumour dose to posterior
fossa and 3000 rads to cranium and spinal cord.
14 months after treatment in Qatar in March 1971,
said to be blind but otherwise well. No further details.

Case 3
Girl, diagnosed February 1970. Partial removal
followed by suboptimal cranial irradiation (3000
rads) and no spinal irradiation. Two months after
operation had the insertion of a ventriculo-atrial
shunt and was then lost to follow-up in Iran in June
1970.
Cases 2 and 3 have possibly died, but Case 1 is a

'long-term' survivor.

Cases with complete data.

Sex
52 boys and 35 girls.

Age
Three months to 11 years, median 4 years.

Length ofsymptoms before diagnosis
One week to greater than one year, median < 3
months.
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Symptoms
These were well described recently by Gjerris (1976).
Symptoms of many of the cases in this series were
discussed previously by Till (1975).

Surgery
Definitive surgery was carried out in 94% of cases at
The Hospital for Sick Children in London. As a
routine this consisted of posterior fossa decompres-
sion with removal of as much tumour as the surgeon
considered possible at the time of operation.
Macroscopic removal was thought complete in 9
(10%) cases and partial in 72 (83 %). In all except
one, surgery was at the time of initial diagnosis, the
exception being a patient referred from Zambia who
had received 4 months of chemotherapy (predniso-
lone, methotrexate, and vincristine) before transfer
to England for surgery. Of the 5 cases not receiving
definitive surgery, 3 were preoperative deaths and 2
presented with spinal secondaries for which they had
laminectomies; one of these 11 months later had a
frontal craniotomy for a frontal secondary.

Radiotherapy
11 of 87 patients died before radiotherapy could be
initiated, and 2 other patients were not given
radiotherapy. Five patients died during radiotherapy.
Thus 66 (76%) patients survived the combined
treatment of surgery and radiotherapy. Radiotherapy
was carried out at 6 different centres-38 cases were
treated at UCH, London, receiving treatment with
250 kV equipment until 1967 and subsequently with
60Co equipment. 12 cases were treated at Guildford,
before 1968, receiving radiation from 250 kV
equipment. 13 cases received treatment at the Royal
Marsden Hospital, 3 before 1968 using 250 kV
equipment, and 9 after 1968 using 6 MeV equipment.
One case was treated at Northampton, one at
Nottingham, and one at Derby. Before 1968,
radiotherapy was generally with 250 kV equipment
and after this date with 60Co or 6 MeV equipment.

Radiation dosage varied, particularly before 1970.
The overall outcome of the 87 cases presenting is
shown in the Figure.

Table 1 shows how the dosage of radiotherapy has
on the whole increased at the various centres in the
2nd 5-year period. Other features of radiotherapy
technique have changed. In addition to greater total
radiation dosage, better care has evolved by firstly
avoiding areas of underdosage of the neuraxis which
might allow seeding of tumour cells, and secondly by
ensuring no overlap of spinal and cranial fields which
might lead to gliosis at the junction of these.

Immunotherapy (Bloom, 1975)
After 1970 immunotherapy was given to 14 patients

12

10

CJ
_ 8

a
a
incL6

blv)
0
U 4

Alive
> 5 years

< 5years

Dead

FII
UC

0
65 69 70 74

Year

Figure Outcome on 1 January 1978 for all cases
according to year ofpresentation.

Table 1 Dosage ofradiotherapy given

Adequate treatment

Period Total no. Posteriorfossa* Spinal cordt

1965-69 33 10 13
1970-74 33 30 28

P<0.001 P<0.001

*Adequate treatment posterior fossa = >4000 rads,
tspinal cord = > 300f rads.

as part of a wider trial. Active immunisation was
attempted, using autologous medulloblastoma tissue
irradiated with 15000 rads and injected post-
operatively subcutaneously. Six injections were
normally given during the course of radiotherapy.
Seven of these 14 patients are alive, and all are
5-year survivors.

Chemotherapy
12 patients received chemotherapy with their initial
treatment and 2 received chemotherapy with
recurrence. One case from Zambia had chemotherapy
before surgery (see above). The type of chemotherapy
varied from one injection of vincristine only to a
combination of intrathecal methotrexate, oral
CCNU, and IV vincristine in repeated courses. No
cases included in the co-operative European trial of
adjuvant chemotherapy run by the International
Society of Paediatric Oncology (SIOP), which
started in January 1975, are included in this series
which is complete up to the time of the start of the
trial.
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Results

The overall outcome of the 87 cases presenting is
shown in the Figure. The age range, sex ratio, and
length of symptoms before diagnosis are all similar
to other extensive series. All except one case
diagnosed in the 1st 5-year period died within 4 years,
the exception being alive and well 9 years after
operation. In the 2nd 5-year period 11 cases are
5-year survivors (39% of those possible), and 6
others are alive and well, although they are not yet
5-year survivors.

All 18 of the current survivors received surgery
followed by 5000 rads to the posterior fossa, and
3000-3500 rads to the spinal cord. Seven cases in
addition had immunotherapy and 7 chemotherapy.
Should complete surgical removal of macroscopic
tumour be possible, prognosis is better, 55% are
survivors compared with 18 % of the partial removal
group (X2 P<0.01).

Five survivors are completely well and asympto-
matic. Four have features possibly referable to their
surgery or radiotherapy, such as visual loss or short
stature, and 6 have soft signs such as mild ataxia
which could be due to initial tumour damage,
surgery, or radiotherapy. Two survivors have severe
clinical problems interfering with their everyday life,
and both of these have evidence of tumour
recurrence.
Two patients presented with secondaries at the time

of diagnosis-both are dead. One patient without
shunt finally died with extracerebrospinal secondaries
in the lung. Secondaries outside the central nervous
system are well recorded although rare with this
tumour but have never before been recorded within
the lung in the absence of a ventriculo-atrial shunt
(Makeever and King, 1966).

Table 2 compares the outcome in the two 5-year
periods 1965-69, 1970-74. It considers both the
total cases presenting and the prognosis in those
successfully completing surgery and radiotherapy.
The 5-year survival of all cases presenting has
improved from 2% in the first period to 39% of

Table 2 Comparison of
1965-69 and 1970-74

survival in the two periods

Outcome Period ArO. Survival

2 years 5 years

No. ( No. (%)

Cases presenting 1965-69 46 6 (13) 1 (2)
1970-74 41 22 (53)* 11 of 28 so

far (39)*
Cases completing 1965-69 33 6 (19) 1 (3)

radiotherapy 1970-74 33 22 (65) 11 of 23 so
far (48)*

*x2 P<0.001.

those cases in the 2nd period where 5-year follow-up
is so far possible. By the x2 test these differences are
statistically highly significant.

Discussion

Cushing, having defined medulloblastoma as an
entity, recognised two things about this tumour.
Firstly, that there was a high operative mortality and
secondly, that without additional radiation, death
was invariable within 6 months of diagnosis. The
high operative mortality has been confirmed more
recently (Smith et al., 1961; McFarland et al., 1969).
Elsberg and Gotten (1933) showed that a more
conservative approach to surgery consisting of
decompression of the posterior fossa with removal of
the bulk of tumour tissue and reopening of cerebro-
spinal fluid paths, gave much better operative
figures and did not appear adversely to influence the
long-term outcome. This approach, probably
associated with advances in anaesthesia and intensive
postoperative care, has improved operative and
immediate postoperative mortality in this series to
14% (20 5% of the 1st 5-year group and 10.0% of
the 2nd group).
The improved survival in the 2nd 5-year period is

shown in Table 2. In addition to surgical advances,
this improvement could be due to other factors.
Firstly, radiation therapy techniques improved in
this period with the change from 250 kV to 2-10
MeV or 60Co equipment (Bloom et al., 1969).
Secondly, a higher dosage of radiotherapy was
applied to both posterior fossa and spinal cord
(Table 1) and with awareness was probably applied
more effectively. Thirdly, immunotherapy or
chemotherapy may have improved the outlook.
Because 4 of the survivors had only surgery and
radiotherapy, it is likely that improved prognosis is
due mainly to improved radiotherapy, not to chemo-
therapy. This is substantiated by data from the first
100 patients on the STOP trial of adjuvant chemo-
therapy in medulloblastoma, where so far there is no
difference between patients allocated chemotherapy
in addition, compared with the group receiving
surgery and radiotherapy alone (Bloom, 1977,
personal communication). However, this trial has
only been in effect 3 years, so it is too early to draw
any conclusions.
The improved techniques of radiotherapy have

been described (Smith et al., 1961; Bloom et al.,
1969; Hope-Stone, 1970). Hope-Stone in a
series of 35 cases, had a 58 % 5-year survival but only
in a group completing successfully surgery and
radiotherapy. The mean age in this series was 9 years
which is old compared with other series, and this may
favourably have influenced his results.
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The reason for the poor survival in the first 5-year
period has to be attributed to inadequate radiation,
as overall only cases receiving 5000 rads to posterior
fossa and 3500 rads to the spinal cord survived. Very
few cases in this group received this amount of
radiation (Table 1).
For the paediatrician or neurosurgeon counselling

parents at the time of diagnosis, it is important to
know that the prognosis is improving. At least 39 %
are now 5-year survivors and overall in this series, no
patient has died more than 4 years after diagnosis,
although late deaths have occurred in other series
(Gjerris, 1976). It may be that 5-year survival will be
as high as 46%. By the age + 9 months rule (Collins
rule for embryonal tumours) we have overall in the
10-year period 7 (8 %) cases cured of their condition
(Bloom et al., 1969).

My thanks for encouragement and information from
Mr Kenneth Till and Mr Norman Grant, The
Hospital for Sick Children, London, Dr Nicholas
Godlee and Dr Robert Boyd, University College
Hospital, London, Dr H. J. G. Bloom, Royal
Marsden Hospital, London, and many other paedia-
tricians.
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