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Ahstract - Craniospinal irradiation ples posterior fossa boost
(C51) fv the stendand modatity for podt-operiative frectment af
patients with medulloblastoma, but considering the technical
difficulties amd limited facilities, offen whole-brain irradiation
plus  posterior fossa boost (WHI) had  been wsed in our
institution  until 1991, Thas o retrospective study  way
underiaken lo compare the patieats freated by WEI and C57 for
recurrences and diseaye-free survival (DFS).

Filex of all medulloblovtoma patiends trected post-operafively
in owr depariment in the .year period of 1986-1996 were
reviewed. To obtain the hest possible follow-up, o formal inguiry
letter was mailed o all putients” eddresses.

Total of 72 patients fiad been treated, with & mean age of
14.7 veary and male-to-fermale ratio of L5, Thify-secen
puttents kod been treated by WBI and 35 by OS5I A simple
woaden device desiened and made in owr depariment wis wved
Jor CSF putients” set-up and immobilizetion. Mean radiation
dose to posterior foveg way &, 795 oGy in WBT and 3,071 oGy in
CEI (TR0-200 oGy fractioms). Sidy-twoe paifends (85%) come
hack for follew.up, with 24 recurrences. Only 4% of C51
patienty had recurrences, versas 519 in WEEL Nearly afl WHI
receirrences versuy all of the CSI recurrences were spinal. DFS
way 39 mronthy in O and 26 months in WBI (p < 6001 ). In
rulti-factorial analesis, only the extent of radiation (CS5T versus
WHI, p o= 0001} way sty sipmifioma.

Mean ape in owr patients way  Righer than what  ix
cormanty  reported  in literature. The immobilization  device
infrodluced  was g simple and  wseful occessory to OS5
Considering DFS, CST in owr deportment wai acceplably
comparable o lterature results and signiffcantly superior to
WEE. With regard fo relotively Righ spinal recurrence rale even
fm O8I the importance of switable spieal  cptobgica!  ad
imaging evaluation iy agein ermplasized.
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INTRODUCTION

Medulloblastoma s one of the most conmon
wmors among children, and ws standard reatment
includes  total or near-total  resection followed by
irradiation to the full newraxis. Craniospinal irradiation
has long been the standard of radiotherapy  tor
medulloblastoma, but this s one of  the mos
complicated of the routine radiotherapy  techniques
requiring  multiple  fields  to cower the  enlire
subarachnoid space and demanding exact attention to
technical details, specially (o the gaps between radiation
fields, to minimize the danger of overdosed  or
underdosed areas,

Considering the technical demands of craniospinal
irradiation,  before 19908 many  medulloblstoma
patients in our  department  were treated  with
whole-brain Delds (plus posterior {ossa hoosis], some
receiving the spinal radiotherapy at a later ume. This
wats due o policies current then and resulted from the
heavy workload of the department and lack ol suitable
supporting staff and facilities, After 1991, cramoespimnal
wrracliation was the standard policy of the depariment.
Thus we decded 10 compare the treatment  resulls
berween paticnts who had and had not recered Tl
neursxis irradiation.

MATERIALS AND METHODS

Fies  of  all patients  with o diagnosis of
medalloblostonse referred 1o our radoetherapy
department during the 10-vear  period ol [986- 19490
were retrospectively reviewed, All patients who o had
been referred soan after their primary surgery were
included;  thus  the patiemts who were  sent lor
racliotherapy after tumor recurrence were not studicd.

To obtain the hest possible follow-up, o Tormal
mguiry letter was mailed o all patients’ addresses,
asking tor information about their Ltest disease sialus.
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Follow-up duration was caleulated rom the last day of Spine+PF
radiotherapy until the date last seen alive or the date of
desath,

statistical analysis was performed by che-sguare test
te determine  the  significance of  various  [ndings;
life-tables  statistics  was used o determine  the
proportion of patients surviving various periods of lime
free of disease, and Kaplon-Meier sunvival 2nalysis with
lng-rank test was used o compare disense-ree survival

durations, Multifaclorial assessment was done by Cox
regression analysis. The statistical software used was
SPS5 Q.
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RESULTS

oring  1986-1996, a total of 73 palients with
medulloblastome were relerred 10 owr department. One
of these patients had  been referred  after tamor
recurrence  without  prior radictherapy  following  the
primary surgery, and was excluded from the study.

Of the remaining 72 patients, 43 (62.3% ) were male
and 27 (37.3%) female, showing a male-lo-female ratio
of 1.5:1.

Mean and median age were 147 and 115 years
respectively ($3=109% with a range of [-53 yeurs.
Muost patients were in the frst (no.=29% and second
(e =267 decades of lile (g 1)

Adull patients (age 15 or older) made up 35% of
the study population, with a mean and median age of
27 years, The mean and median age in the pediatne
group (less than 15 years old) was 8 years, The
male-to-female ratio in the adull and pediatric groups
was ol ditferent,

Most  patients  (66%)  had  referred 1o therr
neuTeELrEenn with the primary svnploms of headache,
mavser and wvomiting, Mearly all paticnts had been
evalualed pre-operatively by compulerized tomography
(T scanning, Ooly in one paticnt, magnelc resonancs
imaging (MR had been used i addition o T
ACANNINE.

Tumor site was 4% in cerebellar vermis and the
remaincler equally in either  cerebellar hemispheres.
Biopsy had only been performed in 10, subtoial surgery
mn 27 and near-total or total surgery in 35 patients.

Pathelogeally tumar size was (L3-8 om, with o mean
and median of 3 om (30= 1.065) Ten cases were
classificd us desmoplastic, 1 as spongoblastic and 1 as
undifferentiated  medelloblbstome. According 1o
aperation noles and/or 41 post-operative O scuns,
lumaor  residue was present in 400 patients (567
Shunting had been used 1o control bydrocephaly in 34
patients (475

Cerchrospinal - fluid - {CSF)  oytology bad  heen
perlormed in only 4 patients, with & positive result in
two Mone of the patients had been evaluated by
mvelography or spinal MILL

I the neurclogeal examinations performed inour
department, 30 patients (419 had some abnormalitics
i cereheller lesis

Intervil between surgery amd radictherapy was 17
menths, Most patients had been irradiated 1.2 months
after surgery.

Radiotherapy was given by eabalt-60 systems i all
cases  and  included  cranicspinal  rradiation plas
posterior [ossa boost (OS] in 35 patients (49%) and
whole-brain irradintion plus posterior [ossa boost [WEI
mn A7 (519 WL was mastly done betore 1991, and
alter 1his time O30 was usually wsed, Two of the WHI
patients were grven spmal radiotherapy about 1 manth
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after the bram rradiation.

Sost CEL treatments were performed with the help
of a simple wouden innmabilizaton deviee which was
specially designed and made for this purpose moour
depurtment {Fig. 23 IThis deviee has o lixed resting
place for patents’ frontal area and movihle chin resis
with dilferent heights Tor patients ol different sizes.
Groowes proside  the possibility ol placing perspex
shests,  and ralers moke  for oo acceprable
reproducibility.

The junction between brain and upper spinal lields
was adjusted by suilable couch and collimator angles. In
CEL treatments, mean doses for brain, spinal canal and
posterior fossa were 3,286, 3,165 and 3071 (min. 4,040
max. 54000 oy, [In WHL mean doses Tor hrain and
posterior Bossa were 3,730 and 4778 {min. 1LAD0 mas.
56007 ey, Lower doses were usually used for younger
children, and m one case only LEOD oy whole-hrain
irradiation could be preseribed 1o o@ one-vear old chill,
with sduvant chemotherapy. Duoring ieradiation, drops

of while blood cells counts resulted s temperary
treatment hall in & patients, Alse e patienl had shunt
coclugion needing surgival intervention. Olher than s,
no significant acute effects were lound

Adjuvant chemotherapy was used mo 300 patients

(4797 by decision of the trealing physician, This
included 11 OS5I and 19 WEIL patients. The drugs used
wers mostly iomuastine (CONLY and vineristine.

Despite all effors, no information was Tound atter
radiotherapy for 100(8 WIBIL and 2 CS1) patients. 11 the
W patients with oo fellew-up (P were exeluded,
mean 151 was 19 months {range 2-106 months} in the
renuining 62 patienis.

lin the 02 paticnts with UL the number o
recurrenoes wis 24 (3850 This incluoded 8 recurrences
out of 33 OS50 patients (259 wnd 16 recurrences ool of
29 OWHL puticns (535, The difference of the b
Gl recurrences in two groups wis s

istivally significant
(p = 007) There was no significant diference between

the number of recurrences mooadull and o poediaire
paticnis, nether in the whole population noer by
CSIAWRI groups (p =005

Sites ol recurrence mo CsL (Figo 33 included 3 m
spine, 20 posterior fossa, |in Both posterter [ossa and
spine and 2 other areas of brain (frontal wrea). B
in WL, nearly wll recurrences occurred inospioe the
clher one recurrence was o posterior tossa (Ui, S
The difference of Lhe maupber of recarrences nspu
reached statistical significance (po< G037 Al [rom 1
20 patients  given  spmal o rwdiotherapy after Brun
ircadietien w the WER1 grocp, cne reeurrence was [ound
i spine.

In Lle-ables  sanistics,  the 2ovears disense-froe
sirvivial L3S} wus 62% in OSI and 21% in WEL
Kaplan-Mewr survival analysis was used o determine
the S doration. This showed a mackedly higher 115
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in 51 (Fig. 5) with a mean of 39 months for CS1 and
26 months in WBI patients. By log-rank test, the
differcnce of DEFS between OS50 and WHI was very
significant (p < 0.01).

But log-rank test did not show DFS o he
significantly  different  between  adull and  pediatric
patients, neither in the whole populwion nor the
CSL'WEBI groups (p=01.05),

Multi-factorial - assessment of  various  factors
alfecting  DFS  duration  was  performed by
Cox-regression analysis on age, sex, shunt placement,
fumor size, tumor residue, extent of radi nherapy {CS1
or WRBI), total posterior fossa dose and use of adjuvant
chematherapy. Among these, only the radiotherapy
extent was statistically significant (p < 0.001).

Treatments alter recurrcnce  included  surgery,
radiotherapy to the untreated spine, chemotherapy or a
combination of them. Seven deaths were recorded (all
after recurrence of the tumaor), & in WEBI and 1 in C51
patienis,

DISCUSSION

Medulloblastoma s one of the most common
tumors among children, with a peak incidence between
5 and 10 years (1) Accordingly in our study most
patients were in the first decade of life and in the
pediatric group {age < 153 The mean and median age
was 8 years. But the rauo of adult medulloblasioma
(age 15 or older) in our siudy population was 35%,
which is different to the 15-20% mentioned in standard
oncology texts (1,2), though very close 1o the 3495
reported from the Piedmont population, Ttaly (3. Mean
and median age of our adult patient population was 27
years, which was similar [0 the median age of abouat 25
years penerally mentioned for adult medulloblastoma
(1),

bxcess of males has been noted in many
medulloblastoma studies. The male-to-female ratio in
bath pediatric and adult groups of our study was 1.5, in
contrast o 2.1 in Denmark pediatric population (4) and
2.5 in Piedmont adult population (3),

Staging in nearly all patients included only pre- or
post-operative  CT  seanning. Spinal - MRI or
myelography had not been performed at all, and CSF
cytology had been performed in only 4 patients, This
partly resulted from difficult access 1o MR in Iran in
the study period and may somewhat explain the
refatively large number of spinal recurrences scen.
Considering this incomplete staging, the patients’ risk
status could not be judged accurately, though 56%% had
some tumor residue.

In hall of the paticnts, treated mostly before 1991,

the spinal canal had not Been irradited (WHLD group
This was due o policies current at thal time and
resulted from the heavy worklnul ol the department
and lack of suitable suppertmyg statl and tacilitics. Al
that time, cramospoal irradiation was the police of 1he
department and simple immobilizing devices, such s
the wooden device in figure 20 were used for paticns’
sef-up, This device, though nat elegant, was o preat
help for quick and reproducible set-up of the paticns
The doses wsed [or OS] were within the standards of
treatment  tor - medulloblasioma,  wsoally  somewhat
lowered for smaller children,

As expecied in the WEI group with their antrested
spine. the number of recurrences was markedly higher
than the CSI group (55% s 25%, p < 000 amnd
neyrly all the recurrences oceurred in spine. Bul in the
CS1 patients oo the number of spinal recurrences wis
relatively highs hall of the recurrences occarred o
spine. As sad betore, this might have partly resulted
from the lack of spinal maging and CSE ovtelogy, the
positive resull of which either pre- ar post-operalively
predicts for a poor outcome (3), Patients m the O51
group had a much higher DFS duration (po< 0000,
The Z-years DES was 627% in these patients, which
compared  acceptably with the resalts presented  in
literature [6.7] considering lhe incemplels
pre-treatment evalualions. Nﬂ!:;lhl}'_ the only factor with
a signilivant effect on DFS i mulifactorial analysis was
the radiotherapy extent (CS1 vs, WBL p = 00013
None of the other lactors tested, mncluding age, sex,
tumor spe, presence of CSEoshunts, post-operative
residue, radistion dese, and adjovant chemotherapy,
showed statistical spenibicance.

Ape (excluding very young children i owhom lower
radiation doses were used) has generally not been seen
impartant wnd - comparable  survivals have been
mentioned for chikiren and adults (897 Our stady too
dicd not show any  statistically  significant  difference
between the number of recurrences or DEFS of pediric
and adult patients, and this was the case in the C51 and
WHI groups in addition 1o the total paticnt populition.

But ather studies have found sex 1o he a significan
risk factor favoring females, both o chuldren (107 and
adults {8). Tumor size (27 or the amount of wmor
residue after surgery (1,117 15 un important risk factor,
though nt statistically shown to be the same here.

CS1n the study patients was mostly given with full
and reasonably constant neuraxis {3 000-3 600 c0v
posterior  fossa (5 OH0-3 4000 clwd doses. Lower
radiation doses o the primary site predspose oo
worse survival (11,12, While some authonties propose
that using a lower radiation dose in the cerchrospmal
axis with chemotherapy and treating the postener foss
tr the Tull dose might lead 1o the same survival with
less late effects (13), others suggest thal lowermy the
neuraxis  radiation  dose s hacmtul (143 and  that




chemotherapy  can not replace  adequate  radiation
dosing in this setting {12y, Chematherapy, of course was
not used moa systematie manner in owr patients, amd no
conclusion can be drawn aboul its use  in
medullablasioma [roem this study, Others have
emphasized s use in either all or the high-risk
medulloblastoma patients {11,15,168), hut thers s no
comsensus about uming of the chemotherapy in relation
Ly drradiation. Scime studies show inere risk o
disease progression (7)) or subsequenm radiotherapy
myelosuppression  (18)  with  Jonger  pre-irradiation
chemotherapies, while athers emphasize its use belore
radiatherapy (07, before and after radiotherapy (19 or
during and after radiotherapy {13).

Mar serious side effect

e

of radiotherapy was segn n
this study, though with a longer and more complete
foalloe-up late  effects would  certainly  present
themsebees, Other studics have found neuropsychologic
defeets, Impaired  growith hormone scerclion, shorer
spine, hvpothyromdism, and sccond cancers s serious
delived effects o medulloblastoma sunvivors treated a1
a young age (20-24).

In canclusion, mean age in oar paticnts was higher
than what is commaonly reported in literature, and the
sludy showed a 359 rate of adult medullohlastoma.
The immobilization device introduced was a simple and

1hz

uselul accessory o OS5I Considering The number ol

refapses and DS, G50 in our o department was
acceptably  comparable  toeo literature anl
significantly superior o WEL With regard o relatively
high spinal recurrence rate even in CS1 the importance
of suitable spmul maging evaluation and CSF eviology
prior Lo treatment is again cmphasized.

resullis
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