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Imp points In Imaging for brain tumours

¢6 Gl scan alone should not be used, try to use MRI as well

b WIRI= 1M contrast, [Z/FLAIR 'sequences, thin slices, It preopr M
avallaple-great ierfusion; sagjand coronalialse) i pessible:

ool FSPEIR SEJUERGE | =SimmIslices Withiexcellentresoltion
ot EQUal matrix size (256%256), netoblique and equal spacing for MR

36 important to . check accuracy.in CT/MRI fusion/co-registration (basilar
artery, lens, llird ventricle as common anatomical structures)

46 Blological imaging
Magnetic Resonance spectroscopy (MRS)
Positron Emission Tomography (PET)




Image Fusion
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Important points before contouring

g6 [Ensurne high resolution planning seans, preferanly with
adeguate contrast administration

¢b Review all pre-operative: and post-operative scansiinidetal

o5 (5000IKNEWIEdgerandiexXpeence N tnEUmoU
CliaNacterstics Seen oniradiology and anatomy.

&5 When in deubt, diseuss withl the nelrostrgesn and the
radiologist

46 Nigh grade tumours (Gliomas, medullo, ependymoma),
MUST do a post op sean within 24-48 hours

g6 For benign tumours, TREAT WHAT YOU SEE, so do a
scan and plan RT 6-8 weeks post op.







Results after Surgery

After surgery: alone, the regrowth rates are between 10 to 75%
RT reserved for [arge/invasive/recurrent cases

Recurrence rale Recurrence rate
Shudy Follow-up period atter surgery (%) after surgery + RT (%
Ciric e al, 1983 (7) 6 months-14 years 28 6
Ebarsold ef 4l 1966 (8 4 yars-B years 16 :
Chun et al, 1988 (9 2 years-18 years 19-22 2-10
McCollough et &l 1991 (11) 5 years=21 years VA i
Comtois f &l, 1991 (12) 1 year-16 years 2 NA




Radiotherapy

sLange residual disease
s5Cavernous, sinus invasion
souprasellarmmyvasion
5SAQQressive histology

s REcUment tumours




Viodern surgery — best cases

132 patients, 98 were advised
postoperative obsemnvation

gt N0 raaio]og|cor surgical eVidence of
parapituitany invasion 2]lot 65 (32%)
¢t COMpIEtE s Ugicaliremoval Datients
d5| APSENCE Of SUpliasellar extension orogressed at
2 MOntNsIpOSIOPErativEly fOIIOW up of 20
st Mol Nistologic feature ofiaggressive tumour
behaviour (mitoses or poor cellular JEEE
differentiation)

sl Gl =ticlacrinol 9%




Need for RT7

Role of radiotherapy has been questionea

36 [Fean of R complications

sb Fearorincreased momidity ferre-epenations
&5 [Lack ofirandomised data

b Will're-excise at recurrence (7morbidity/mortality)

a6 Better results with'modern radiological and surgical
techniques




Best non randomised data

Comparative study ef 2 surgical
institutions; same R setup

R NojRT!

PES =63 n=63

Syr 98% 0656
100 93% 4756
191y 93% 3370
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Administration of RT was the only
significant factor




RT In functioning tumours
acromegaly.

g5 Largest series of 684 patients withiacromegaly treatediwith KT

a6 Mean GHllevels: declmed from 138.5 na/ml to
9,0 Ng/mllat 2 years
2 ng/ml at10lyears
1.4 na/miiat 20/ years

36 63% of patients achieved IGF-1 levels by 10 years




Pituitary adenoma
Cavernous sinus invoelvement




Immediate post op scan
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Packing material / post operative changes
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Evolution




Sphenoid/Inferior extent uncommon but can
happen
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| ate effects

45 Hypopitultarism

3 Optic INeurepatry

st Neurecognitive dysflnction
46 Cerebrovascular Accidents

a6 Second Tumours




Misumori |[JROBP 1998:42:431-6




Stereotactic Conformal Radiotherapy
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Precise treatment delivery




French SRT data

110 consecutive patients treated with SRT te 50.4 Gy
/5 with persistent macroscopic tumor, 47 with persistent hormonal secretions

Ireated AtminimumiEUor48 months, only 1 patientprogressed/(109/410
controlled/stable)

Of functioning adenomes, 425 had complete response and 100%;had ebjective response

Probability of reguiring hormenalireplacementat 4 and 8\years
28.9% and 35%

No other late sequelae




TMH audit of 3D CRT in pituitary
adenomas

b otantediin 2000

&b 02 patients (48 noniunctioning and 14:secretory)

b Carefully implemented protoco)

o6 GTV: residual disease on planning scan
46 CTV: Smm margin, edited appropriately

¢6 P TV: 5 mm margin three dimensionally as per departmental
stuady of assessment of random and systematic errors




Seller tumours: 3DCRT with 3-4 field conformal non-coplanar




Results of 3DCRT

28 34 females and 28 males

o6 Viedian fellow Up =28 menins (12 moentis te 62 montis)

5 All62 patientsihad radiologically verified tumour control (3
year actuarial PES 100%)

g6 V|sion staple/improved in all patients

g6 1 patient developed second tumour




Meningioma

MR (post Gadolinium) - MUST

Dural tail sign




Gross Total Resection: High Late Relapse

Author: Local Reclirrence

S-yr 10y 15-yr

Mirimanoff (MGH) 7% 200, 329

Cojpfolpzt(UIF)) 155 2056 2055
Seiiforel (Vo) 10 25% -

May sometimes cause significant morbidity.in certain sites




Subtotal Resection

Author Local Recurrence

. 105y 15-yr: 20=yr
Wara (UCSE) 63% - 1050

Conara (Uil - 605 705% =
Stefiend (Maye) 615 - -

Wara, Am J Reontgenol Ther Nuel Med 123:453, 1875
stafford, Mayo Clin Proc 73:936, 1898
Condra, |JROBP 39:427, 1997




Adjuvant Radiotherapy
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5 Yr Actuarial PFS

Author (year) 1 STR STR+ RT
Mitimanof (1985) 63% (n=50)

Jaylor(1988) 32 43% (h=42) 85% (n=13)
Glalolm (1E20) 117 64%
Miralbell(1992) 5 ABI5(1=T8)  BBI%(n=17, ByPES)
Mehrmood (1994 .94, 88% (n=183) 54% (h=565) 476 stable disease
Goldsmyth (1524) 090 (8670 P80, n=VT)
Condra (1997), 95% (n=1174) 83% (n=53), 86% (n=117. Satypical)
Stafford (1898) 88% (n=465)" 61% (n=116)¢

Nutting: (1999) i 92%

Vendrely (1999) 69% (12>WHO grade 1)
Dufour (2001) 93%

2236  88-98% 43-83% 84-98%




Anaplastic/Malignant Meningioma

PES IS
SURIOLE] [ESEEHoN 4455
STR + XRTI 8150
Jjotal resestion 05
TR -+ XRT 1009

Dziuk J. NeuroOne 37 177, 1998




Meningiomas — Conformal RT

SCRT (MR

ob onalply delineated, Not infiltrating the brain, Complex shapes
¢6 Often Adjacent to eloguent structures, 54 to 60 Gy required




Impact of modern RT planning

S . 08 RT with CTIMR (n=77)

1.0

0:8
T % BIWithctt CIVMR (n=40)

0.6

0.4

0.2 Progression-Free Survival
: STR +postop R p=0.002

0.0 | |

0 60 120 180
Goldsmith J Neuresurg 80:195-201, 1994 Months




Fractionated Stereotactic/conformal radiotherapy

Sindicated for residual tumours

£ Also for tumours close to critical structures such as
plic: apparatus/prain stem (optic sheath meningioma)

351¢1 0= 0)0}7 Iocallcontroliand PES
%Less doses to the normal brain thaniconventional

radiotherapy andisolless toxicity

s5Emerging impressive prospective” data of
maintained cognitive and neuropsychological
funclion (steinworth Radioth & Oneol 2003:69:177-82)

Debus [JROBP 2001
Jalali Clin Oncol 2002:14:103-9
Selch [JROBP 2004:59:101-11




Brain stem + spinal cord
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NTCP organ models

Serlal model (e.g spinal cord, cranial nerves)

Any break causes complication;
VollinE EliecEssImpontaril

Paralle] Mode! (e.g pituitary hypothalmic
axis)

Damaging a few - intact organ function,
volume effect present




Optic chiasm




Hypothalamus (PHA)




CTV generation

g6 Tumour histelogy; Penign Vs low-grade Vs malignant

55 Patterns of failune

5 Resolution ofinelre-imaging

o6 Conidence tordelineate Gl acelirately

a6 Any knewn anatomical barrier stchi as falx, tenterium; bone
and base of skull

g6 Well stuaied and carefully implemented uniform margin
generation protocol




