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HYPKRFRACTIONATED RADIOTHERAPY IN 
MALIGNANT ASTROCYTOMAS

Ytidız GÜNEY’ Ay$e HİÇSİİNMEy: Meltem NALÇA ANDRIEV' Ayşen DİAMAN'

ABSTRAC.T
Purpose: Afler convcntional doses of 55 

10 65 Gy of fractionaled irradiation. anaplastic
astrocytoma (AA) and gtiobla.s(on)a
ınultitbrme (GBM) usually recur aı us orginal 
location. The preseni sludy was designcd lo
deternıinc whclher hyperfraciionaıed
radiolherapy (IIPRT) woııld improve local 
luınor control and patients' survival. Also Ihe 
factors effeeting thc prognosis in high gradc 
asirocyıoma weredetecicd.

Conciusion; Although we obscrved 
prolonged survival ın our study compared wiıh 
the convcntional radiothcrapy results in the 
literatüre, hard to say it is relaled lo HF'RT dııe 
to small number of patients. Our sludy gives an 
idca ihal HFRT can be easily applied and side 
effects are well toleraled.

Kcy Words: Radiolherapy; hyperfrac- 
lionated, malign asirocylomas.

Materials and Methods; Bclwecn
Decemher 1994 and January 1996, 24 patients 
wcre cnrolled to a prospeclive study. Patients 
were hislologically confirmed wiıh AA and 
GBM and previously untreaıed. A total dose of 
69.6 G)' was delivered in 1.2 Gy fraclions 
twice daily with an inter\'al of 6 to 8 hours. 5 
days per week. Clinical Target Volüme (CT\0 
was established as Gross Tumor Volüme 
(GTV) plu.s 2-2.5 cm and 05 cm was added xs 
safety margin for Pknning Target Volüme 
(PT\0-

Rcsults: The overall median survival was 
51 wecks, 54 weeks for AA. 45 wccks for 
GBM. Time to progression was 24 weeks. 
Agc, performance siatus and hisiological 
subtype wcrc signifıcani prcdictors on surs'ival. 
\Vc did noi observe any lale toxicity depending 
HFRT.

MALÎGN ASTROSİTOMLARD.A Hİ- 
PERFRAKSİYONE RADYOTERAPİ

ÖZET

Amaç; Anaplastik a.sırositoma (AA) ve 
glioblastome muliiforme (GBM). 55-65 Gy 
konvansiyonel radyoterapi sonrası orjinal
lokal izasyonunda yinelemekledir. Bu
çalışmada hiperfraksiyone radyoterapinin 
(HFRT) lokal tümör kontrolü ve sagkalım 
üzerine etkisi araştırılmıştır. Ayrıca yüksek 
grad aslrositomalarda prognosiic fakiörler de 
incelenmiştir.

Gereç ve Yöntemler: ?\ralık 1994- Ocak 
1996 tarihleri arasında daha önce tedavi 
almamış histolojik olarak AA veya GBM tamlı 
24 hasta çatışmaya dahil cdilmişlir.GUnde 2 
kez. 6-8 saat aralarla 1.2 Gy/fraksiyonlarda 
toplam 69.6 Gy uygulanmıştır. Klinik Hedef 
Volüm, Gros Tümör Hacmine 2-2.5 cm 
eklenerek hesaplanmıştır.

* Dcpartnnınt uf RjHİiation Oncology. Ankara Univertıty School of Medıcınc. Cebeci Hoapitat, Ankara.
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Bulgular: Ortalama sağkalım 51 hafta, AA 
için 54 hafta, GBM içinse 45 haftadır. 
Progre.syona kadar geçen sure 24 haftadır Yaş,
performans durumu histolojik alttipve
sağkalım anlamlı belirteçlerdir.için
Çalışmamızda HHRT’yc bağlı geç yan etki 
gözlemlenmedi.

Sonuç; Literatürde konvansiyonci RT 
uygulanmış çalışmaların ile
karşılaştırıldığında, bizim 

sonuçları
çalışmamızdaki

sağkalım süreleri daha uzundur ancak hasta 
sayısı az olduğu için bu sonuçlar HI-RT ile 
i I i ş k i I e nd i r 11 e me m ı ş 11 r. Çalışmamızın
sonuçlarına göre, HKRT kolay uygulanabilen 
ve yan etkilen iyi tolerc edilebilen bir tedavi 
şeklidir.

Anahtar Kelimeler: Radyoterapi,
hilKM'fraksiyone: maling asirositom.

IN'IRODUCnoN

Primary brain tumors account for onc 
percent of ali lypes of c.ancers. They are more 
common in man ıhan Vı'oman wilh the ralıo of 
3/2. The frcquency of intracranial tumors is 
inereasing witlı agc.

Maligıı astrocytoma.s are primary brain 
lumor.s in adull.s. They have a well cstablished 
probensiiy for local invasiveness and tumor 
recurrence al or adjaceni to, ıheir orginal 
location. Median surs'ival is generally less ıhan 
one year from the lime of diagnosis, and even 
in Ihe favorable siluations, most patienls dic 
svithin two years (1). Standard iherapv
eonsists of surgıeal resecıion to the extenı that 
is safely feasiblc. followed by radiotherapy. 
Chemothcrapy is added to the management in 
soıne cases. Many approaches have been used 
inciuding different fraciionation modcIs (2.3) 
radiosensitizers (4), intcr.stiıial brachitlıcrapy 
(5). radiosurgery (6). adjuvant, neoadjuvanı 
and concomiiant chemothcrapy (7,8.9).

HFRT involves the use of smaller ıhan 
Standard fraelions given several times per day. 
Highcr total doses are given in a similar overall 
ırcatmeni time as .Standard single fraclıonaled 
radiation. The thcorciical benefits of HFR7’ 
are: an increa.se tumor kılling \vhitc lale tıssue 
effccis are equivalcnt. for Iower RT fraelion 
sizes, oxYgen enhancement ralıo is lowcr so 
reducing hypoxia to radiorc.sıslance and this 
approach Ict the total dose incrcase, it doe.sn’i 
cause additional toxicity (10,11). A .strong 
relationship appcar.s to cxi.si in ccntral nervous 
System (CNS) irradiation bctvveen RT fraelion 

size and the risk of the lale CNS injury. 
especially radiation necrosis (12). Therc arc 
both laboratorj' and clinical data demonstrated 
a largcr sparing of laıc CNS RT cffcets for the 
same total dose when smallcr fraelion .sizc.s are 
utiiized. Bccausc of ıhis rcason, CNS tumors 
arc rclatively radıorcsisiant lesions,well suilcd 
to usc IIFRT (II).

According to these informalions. the 
objcctıve of tlııs study i.s to cvaluate the 
tolerabilıly of HLRT with highcr biologically 
effectıve dosc.s (BED) in vonıparisoiı witlı
conveniıonal railiolhcrapy and anniyzc t he
progno.stie faclors in hıgh grade asirocylonıas.

MATERİAL ANI) ME rilOI)
Twcııty si.x patienls diagnosed wilh AA 

and GBM were enrolled lo IlhR'f sehedule 
Two of them dicd wiıh anotlıer iline.ss dııring 
ihc therapy Median follow-up pcriotl wab .39.5 
wcck. The median symptonı period before 
diagnosis was 32 days (3 duy.s - 6 monihs). 
Kamofsky Performans Stalu.s (KPS) was used 
10 appraise the performanee of patienls. where 
it was bcıween 8ü-KK) in 6 (25%) cases and 
70-30 in 18 (75%) cases.

Hislopaihologıcal resi results revealed that 
12 (50%) cases had GBM and Ihe other 12 
(50%) had AA. Lesions were placcd 
infraieniorıal in 4 (16.6%) cases and
supraienıorıal in 20 (83 4%) cases. 22 palients 
(91.6%) underwenl lo surgery. Only 2 (8.4%) 
of them had diagnosis with biopsy. In 7 
(29.16%) palients 80-100% of tumor was 
renıoved and 79% or less İn 17 (70.8%) 
palienLs.

AIl cases had laken a local therapy. 
Clınicaİ Target Volüme (CTV) was esiablished 
as Gross Tumor Volüme (GTV) plus 2-2.5 cm 
and 0.5 cm was added as safety margin for 
Pianning Target Volüme (PTV). Twice daily 
fraetions of l.2.Gy sverc delivered 5 days per 
sveek up lo a lotal dose of 69.6 Gy 
radiotherapy was delivered with 6-8 hours 
ınierval using gamma rays of Co 60 and 
isocentric (SAD) technique. The biological 
effeclivc doses applied lo tumor and normal 
brain tissuc was calculatcd according to linear 
quadralic model

For the purpose of cvaluation of response 
to RT. CT or magnelic response imaging 
(.MRI). are done before operation, pre-RT and 
lwo months after RT. Before RT, patienls 
roulınciy undcrsvcni compiclc blood counts. 
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biofhcmical tests and neurologkaî lesting. 
Duıing RT. patienis wcrc lo bc sccn cvery 
week. Af(er (he end of RT. patients wcre seen 
in ihe fırs( monOı. Then. (hey were seen at 2* 
nıonih inicrvuls during (he fırst year.

Response criteria were as foUous: 
complcte response (CR) was dcfıned as ihc 
disappcarance of ali enhancing lumors on CT 
seans, off sicroids and neurologically stable. 
I’arlıal resj>onsc {PR) was dcfıned as 50% or 
grcsıtcr rcduction ın (he size of ihe enhancing 
lumor on CT seans, slabîc or rcduecd sicroids 
and neurologically stable. Progressive diseasc 
(PD) was defined as 49% or Icss rcduction ın 

enbancıng lumorihe size of (be or
neurologically worse.

Survival rates wcrc determined wıth 
Kaplan-Meier analysis dating from operalion 
daie 10 la.sl conirol Jale, and log>rank tesi u’a.s 

used to detennine the dısiinciion be(wecn (he 
groups. A p value of Icss ıhan 0.05 was 
considered statısiically significanl.

RESVLTS
HERİ* was used for 24 palicnis wiıh A?\ 

and GBM. Median fonow.up period was .V>.5 
wceks. Ovcrail (he nıcdian .survival lime was 
51 week.s and ihc expec(cd survival ralio al 
onc year was found a.s 52-% (h'ig. l). At lwo 
monihs follow up conirol CT was asked lor 
cvery paiienl and CR wns ohserved in 10 
patıcnls (41.7 %) while PR in H (33.3 %) and 
PD in 6 paiıents (25%). Complcte and parlial 
response patients showcd 52.3 wecks median 
survival. whilc patients who had no response 
showcd 46 wccks. No signifıcant differences in 
ıhcsc ouicomcs wcrc found beiwcen ılıe iwo 
groups (p>0.05). Median lime to progrcssion 
was 24 weeks.
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Figüre 1 Ovcrail survival of ali paiicnıs
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Figüre 2 - Survival accordıng to jge ( p< 0.05).
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\Vc also invcsıigaied ıhe effeci of 
paiicnis* agc at diagııosis lo ıhc median period 
to pi'ogrcss and median survival. we found ıhat 
survival in younger ıhan 40 ycars old and older 
patients ıhan ıhis wcre 58 weeks and 40 \veeks. 
respeclively (p<0.ÜI) (Hig. 2). Gender had no 
meaningful elTccl on median period unlil 
progrc.ssion and survival (p>0.005). The 
median period lo progress in AA was 40 
wecks. compared wiıh 20 weeks for the GBM. 
which shows a signifîcani difference between 
the two hislopaiologıc subıypes. Median 
survival in AA was 54 wecks. while n svas 45 
weeks in OBM (p<Ü.Ü5). Patients were divided 
into (wo group.s accordine to KPS values: In 
the fîı fit group KPS values wcre belween 80- 
lOO and those in ıhc sccond group had 30-70. 
İn ıhe second group whcre KPS values \vere 
equal or less Ihan 70, median survival was 
significaniİY shorter ıhan the tirsi group 
(p<0.05) (Fig. 3). Tumor volüme before 
operalion was 9.6 cm on an average. Thcrc uas 
no cicar disiinclion beiwecn ıhe patients wjıh 
luınor volüme of <16 cm or >J6cm (p>(1.005). 
The cffcci of surgery on prognosis was 
cvaluuled and conciudcd İhal in cases wiıh 80- 
100% of tumor rcmoval median survival was 
55.3 weeks. compared lo 47.4 wecks in cases 
wiıh less ıhan 80% rcmoval. This f'ınding 
suggests İhal surgical rcmoval proportıon had

Surgical 
Removal 
Ratıo

00

* 60*100

no Mgniflcanl effccl on median survival (Pig.
4).

The patients' characierislics and ıhe 
cfl'ccls of prognoslic factors on median 
sur\’ival is shown in Table-I.

Tubk 1. Halkııts’ charactcri&tk* utul aııaiysls uf 
prognoslic faelors

COYaRİAFE

AGE 
13-40 
41-65 
SEX 

letnalc 
mak 
KPS 

100-80 
70-30 

I’REOP 
Tl’MOR 
VOLVME 
>16 ent, 
<16 cm 

HI.STOl.OGY
AA 

GBM 
EXTE.ND OF 
SI'RGICAI. 
RESECTION

Subtoul 
CroM lo(al

NVMBICR P 
VAİ.UK

MKAN 
StiRVİV.AI.

WEEK

14
10

9
15

6 
(8

7
17

12
12

17 
7

P><)Û5

F<O.O5

|XO{15

p>005

58
40

49.5 
50

5.'
43

52 I
■18.2

54
45

47.4
55.3
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Alopccia and mild to rnoderale hypercmıa 
within the treatment volüme \vere obsers-ed in 
ail patienl.s. Also, there was dry desguamation 
in 3 ( 12,5%) cases and \vcl de.squumalion at 
rctroauricular area ın 1 (4.16%) palicni. 4 
(16.6%) patients suffered from nausca and 
vomiiıng responded svell to Standard anii- 
emeiic treatment sviıhoul any ınierruption. 
1(4.16%) patieni had hıgh blo(xl clucose Icvel 
hecausc of steroid ireatment and lumed lo 
noımal levels antidiabelics. Serous otıtıs 
nıedia was scen ın 1(4 16%) casc. There was 
hrııin edeına in 1(4.16% ) cn.se. cuusıng dcfenal 
ol RT for one week. Overall no palıenl showed 
alrophy or brain nccrosıs m Controls.

IILSCOSSİON

lligh grade aslrocytomas are the most 
common brain lumors in adults But accordıng 
lo ınany studies theır treatment rcsults are nol 
siıccesslul. Kerııohan classıficalıon ha.s been 
Used lo chıssify malign gliornas for many 
yeaı.s. Grade 4 lumor prognosıs is worse Ihan 
grade 3 lumor (13,14). Necrosis is accepied as 
a prognosiıc factor in malign astn>cylomas.

and ali patients received adjuvant BCNU 
ehemolherapy. While 72 Gy tended lo have 
benefit in the beginning. il didn’t show 
sun'ival advantagc to 60 Gy Standard RT (17). 
In prospeetive phasc H study eonducled by
EORTC tnciudcd 66 patients. upplted
acceleraled hypcrfraetionatcd RT. Total doses 
used werc 42 Gy. 48 Gy. 54 Gy. 60 Gy asing 3 
fraetions per day of 2 Gy. Median survival was 
delernuned as 8.7 monihs. .Any of the groups 
was not superior lo the olliers and Ihey didn'i 
overu'hclm fraclionalcd treatment seheıne. (l 
was ulso suggcsied ihat lumor repopulatıon
\vus not a majör laelor ın radioresıslant
projx;rl> of GBM (18).

İn patients 'wıth niiilign glioına
ehcmotherapy given a.s an adjıınel lo R I or 
beforc R I lor several ycars bul sueh Ireatmenl 
has had limıted suecess. (19,20).

Slupp ct al. (9) Had determined a
raııdomize prospeclive siııdy, lor ıu’wly
dia^’nosed and hi.stolojgıeally eont'ırıned

Maligiı astrocyiomas vvuh necrosis are
assessed as GBM, whilc the other hıeh grade 
asirocytoma.s wiıhoui necrosis are classifıed a.s 
AA. Median survival in GBM and in AA has 
been found 32 and 72 weeks respeclively (15). 
Since long lerm tumor conirol and survival 
were not achieved wiıh conventional RT in 
high grade aslrocytomas, in ihı.s current study. 
HF'RT was used to overeome ıhe poor resulıs 
of high grade astrocyiomas and to evaluaie the 
tolcrabilily of this alıcred fraciionation 
schedulc. Walkcr el al. (16). showed ihai 
inereasing of lolal dose. resulted in survival

glioblastonıa. Patients were divided ınto lwo 
groups. The eontrol group reeeived .standart 
local radiotherapy alone. the patients in (he
other group w e re rceeived standart

ıın provemenı in supraienlorial malisn
aslrocytomas. HFRT involves ihe use of 
smaller than Standard fraetions given morc 
Ihan onc limes per day llighcr louıl doses are 
given in the .same overall treatment lime when 
conıpared wiıh conventional radiotherapy. This 
•schedule. reduces ıhe risk of lale radiaıion 
injury while at Ihe same lime it inereases ihc 
chancc for lumor celi killıng (3) İn HFRT it is 
possible lo incrcase the effective dose applied 
to lumor u'ithout excecding the brain lolerancc 
dose.

Several studıcs have becn reporlcd using 
diffcrcni fractıon schedulc with concomitant
clıemotherapy. In RTOG 83-02 study.
evaluuting 64.8Gy, 72.0Gy. 76.HGy and
K1.4Gy using twice'daily fraetions of 1.2 Gy

radtotherapy plu.s
temozolomide.

concomitant daily
follosvcd hy adjuvani

lemozolamide. Aceording lo this study. 
addiiion of temozolomide lo radiotherupy early
in coıırse of glioblastoma provides a
slatistieally signifıcant and clinically
meaningful survival benefit.

İn our study median survival was 51 
weeks and median time to progrcssion was 24 
weeks. .Median survival in GBM was 45 
sveeks. while il was 54 weeks in A?\. We 
conclude ıhai HFRT might be the choiee (o 
prefer. because the iherapy vas well loleraled 
by the patient. The mosî common acule 
ioxicily ın our study was skin reaction. 'I’here 
was only one side effect lo diseontinue the 
treatment and no addıtional lale adversc 
cvenis.

In ıhe preseni study, ihe most irnporlant 
prognosiıc factor was agc. hislological subIypc 
and performance slatus as comfirmed in Ihe 
literatüre (21.22) The median survival in 
palients. younger and older Ihe age of 40 years, 
are 58 and 40 uceks. rcspcclively. There arc 
some sludie.s in literatüre showing ihat the
older aecs lowcr the hfc dıırulioıı
(23242526).
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\Vhitlle el al. (27) had demonslraied ıhe 
importance of preoperalivc clinical grade and 
radiation ireaimeni in determining ouicomcs in 
patienls over 60 years. KPS vvas also observcd 
as a prognostie factor effeciing survival. 
Brandes el al. (28) had determined in a 
prospeeüvc sludy for eldcrly patienls wıth 
good performanee slalus deflnitivc radiahon 
therapy and adjuvani ehemolherapy wiıh 
teınozolamide wa.s advised.

Therc was no relationship bciween 
preoperalive tumor size and prognosıs. 
Ahhoııgh Jonalhan cl al. (29) showcd a .sirong 
relationship belwcen poslopernlivc tumor size 
and survival. wc didn'I observe a mcanıngrul 
cffeei <»f sıırgieal rcmoval on survival.

İn our sludy, median survival in palients 
wiıh compiclc and parlial response was 52.3 
vvecks, wlıilc in palients wiıh less Ihan 50% 

reduetion ın tumor or progression was 46 
uceks bul il was nol slaiusiically signifıcanl. 
Andreou el al. (30) showed ihal the reduclion 
ın lumor size aflcr RT prolonged Ihe survival. 
in 115 ca-ses. In another sludy. il wxs .shown 
that 50% or more reduetion in tumor .size afier 
RT prolonged survival (16).

İn conchısion. allhtıugh our results are 
betler ıhan lilcralure results. il is hard lo say 
ni-RT ıs supenor, bceause of the small number 
of patienls Our sludy gives an tdea that IIFRT 
ean be easily applied and side effeets are well 
loleraicd Considering ıhe prognostie factors, 
randomızed siudics wiıh diffcreni fraelion 
modcls. radiosensitizers and newer
chemothcrapy slratcgics arc warranled to reach 
cicar results about survival and lale side 
cffecis
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