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SCOPE OF STUDY

e MENINGIOMA
* PITUITARY ADENOMA
 VESTIBULAR SCHWANNOMA

* CRANIOPHARYNGIOMA

EPIDEMIOLOGY
RADIOLOGY

TREATMENT

* RADIOSURGERY
OUTCOMES

OUTLINE OF RADIOSURGERY TECHNIQUE
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EXTRA AXIAL

MENINGIOMA

MENINGOCYTES OR ARACHNOID CAP CELLS OF
MENINGES

LOCATION

SUPRATENTORIAL = 85 — 90%
INFRATENTORIAL = 5 - 10%
MISCELLINEOUS INTRADURAL = 5%

e INTRAVENTRICULAR

* PARAFALCINE

» SPHENOID WING

e [NTRAOSSEOUS

« OpPTiIC N

« (OLFACTORY GROOVE

WOMEN : MEN = 2:1
INRTACRANIAL : SPINAL = 4:1
ELDERLY AGE GROUP > 40 YRS
YOUNGER AGE IN NF2
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MENINGIOMA : HISTOLOGY (WHO)

« GRADE 1 (BENIGN) = 70%

TRANSITIONAL
MENINGOTHELIAL

FIBROUS

MICROCYSTIC
PSAMMOMATOUS
ANGIOMATOUS

SECRETORY

METAPLASTIC
LYMPHOPLASMACYTIC RICH

« GRADE 2 (ATYPICAL) = 30%

« CLEAR CELL

« CHOROID MENINGIOMA

e ATYPICAL BY HISTOLOGIC
CRITERIA

INFILTRATION INTO BRAIN
PARENCHYMA

4 — 9 MITOSIS PER 10 HPF
NECROSIS

SHEET LIKE GROWTH
SMALL CELL CHANGES
INCREASED CELLULARITY

PROMINENT NUCLEOL]

« GRADE 3 ( ANAPLASTIC) < 1%

RHABDOID
PAPILLARY

ANAPLASTIC BY HISTOLOGIC
CRITERIA

e > 20 MITOSIS PER 10 HPF

*  OBVIOUS MALIGNANT
FEATURES
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MENINGIOMA : RADIOLOGY (MRI)

EXTRA AXIAL MASS WITH BROAD DURAL BASE
TP

* [SOINTENSE (60-920%)

HYPOINTENSE IN PSAMMOMMATOUS/ FIBROUS TYPE

T1 C
e INTENSE HOMOGENOUS ENHANCEMENT
12 P
e SO TO HYPERINTENSE Gl
« HYPOINTENSE IN FIBROUS/ CALCIFIED TYPE =" -
DWI A -

ATYPICAL AND MALIGNANT TYPE MAY SHOW RESTRICTED DIFFUSION \\ h
L
MR PERFUSION IS HELPFUL TO PREDICT HISTOLOGICAL GRADE




% MENINGIOMA : RADIOLOGY/(CT)

« PLAIN CT
HYPERDENSE (60%) OR ISODENSE
« CALCIFICATION SEEN ( 20%)
e HYPEROSTOSTOSIS IN SKULL BASE LESIONS R
o CONTRAST CT
* [NTENSELY ENHANCING (72%)

* |LESS ENHANCEMENT/ CYSTIC CHANGES IN HIGH GRADE




DOTATATE

intracranial

« AVID IN GALLIUM DOTATATE SCAN
e HELPFUL IN INOPERABLE SITES

e MAY PREDICT :
« (GRADE é
« RESPONSE B

anaplastic
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MENINGIOMA : TREATMENT OPTIONS

OBSERVATION

SMALL, ASYMPTOMATIC TUMOURS

SERIAL MRI

SURGERY:

MORE THAN 3 CM, SYMPTOMATIC

RADIOLOGICALLY AGGRESSIVE

SIMPSON'S GRADE

o (GRADE |

o COMPLETE RESECTION WITH
DURA AND BONE

(GRADE 2

o COMPLETE RESECTION WITH
DURA

GRADE 3

* COMPLETE RESECTION WITHOUT
DURA

GRADE 4
e SUBTOTAL RESECTION
GRADE 5

e SIMPLE
DECOMPRESSION/BIOPSY

10 YRS RECURRENCE
9%

19%

29%

44%

100%
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- MENINGIOMA : TREATMENT OPTIONS

e ROLE OF RADIOTHERAPY

e  OBSERVATION FOR COMPLETELY RESECTED GR1 Comprenensive NCCN Guidelines Version 1.2021 S
NCCN ggpﬁg;k Meningiomas

TUMORS

PRESENTATION? TREATMENTD ADJUVANT TREATMENT
e« COMPLETELY RESECTED GR2 observe (referred for
small asymptomatic
tumors; not generally

» (CONSIDER DEPENDING ON recommended for

symptomatic tumors)®©

» POSSIBILITY OF RE-RESECTION

Radiographic Meningioma by

diagnosis by brain radiographic criteria ) £ . A
d Consider RT depending on factors in footnote "b"
° MRI:
RATE OF GROWTH . Dural-based mass or o In general, postoperative management depends
—» |[POssible meningioma:| . on grade,? extent of resection, and symptoms, as
+ Homogeneously * Consider resection de follows:
- M|TOT|C INDEX I:J:ontras!:-enhancmg * Consider octreotide Surgery ™ f + Grade 1: observation or consider RT (for
« Dural tail scan if diagnostic (if accessible) - -
« CSF cleft oubt exicns symptomatic patients)
« Grade 2 with complete resection: consider RT
N EUROLOGICAL STATUS + Grade 2 with incomplete resection: RT

* Grade 3: RT

e |INCOMPLETELY RESECTED GR 2
e GR3

* |INOPERABLE / SKULL BASE ETC
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HIGHLY CONFORMAL TECHNIQUES
CONVENTIONAL DOSE 45- 54 Gy
SRS DOSE 14 - 16 GY

MENINGIOMA : TREATMENT OPTIONS

Overview of the recent clinical literature on SRS and SRT for meningiomas

Brigham and
Women's Hospital,
Boston

- .1
Villavicencio

The Chaim Sheba
Medical Center, Tel
Hashomer

5
Spiegelmann”

12
Torres
2
Torres 12
Medicine, Los

Selch'®
Angeles
14 BC Cancer
Candish Agency, Vancouver
15 Helios Klinikurn,
Hamm Erfurt

Memorial Sloan-
Kettering Cancer
Center, New York

UCLA School of
Medicine, Los
Angeles

UCLA School of
Medicine, Los
Angeles
David Geffen
School of

‘(eni:‘;e1 6

Mean Mean % |DL
# of % Prior Volume Dose e covering
Lesions Surgery (cm? (Gy) Fractions BTV
-n

42
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% Local % Tumor % Late
Response | Toxicity

95 at 26

months

98 at 36 7
months

92 at 41

months 3 °

97 at 24

months 34

97 at 36
months

100 at 26

100 at 45
months

100 at 17
months

-




VESTIBULAR SCHWANNOMA




Vestibular Acoustic
neuroma

Cochlear
nerve

Acoustic neuroma on vestibulocochlear
nerve puts pressure on facial nerve




RADIOLOGICAL APPEARANCE

CT PLAIN & CONTRAST

MRITI1 (PLAIN & CONTRAST)
MRI T2

MRI T2 CONTRAST (BTFE / CISS)
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CT PLAIN & CONTRAST

e EROSION & WIDENING OF |AM
« PLAINCT

VARIABLE INTENSITY
« POOR VISIBILITY DUE TO ARTIFACTS FROM PETROUS BONE
« CONTRAST CT:
* |RREGULAR ENHANCEMENT

e CYSTIC COMPONENTS
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Irregular Hypodensity

Cystic Enhancement
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MRIT1 (P&C), T2

« T1 PLAIN

o  SLIGHTLY HYPO-INTENSE - 63%

e ISO INTENSE - 37%

*  MAY CONTAIN HYPO INTENSE CYSTIC AREAS
» T1 CONTRAST (GD)

e CONTRAST ENHANCEMENT IS VIVID

e HETEROGENEOUS IN LARGER TUMORS

* HETEROGENEOUSLY HYPER INTENSE
* CYSTIC AREAS FLUID INTENSITY

* MAY HAVE ASSOCIATED PERI-TUMOURAL ARACHNOID CYSTS
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MRIT1 (P&C), T2

e T2 & FAST SPIN ECHO : COCHLEA
o T2 CISS CONTRAST : NERVES WITHIN |AC



RADIOLOGICAL ANATOMY

Compression
of Midbrain

ce cream cone’

e .
,!.,b ’ 2 Cyshc/Necrohc 1
F' CnD » . | Change
CSF Cleft oo,

'AH.’..

7—,\?4’ v




MRI T CONTRAST

A

¥, Intracanalicular
extension

Compressed 7:1
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KOOS STAGING FOR VESTIBULAR
SCHWANNOMA

stage | Small intracanalicular tumor

Small intfracanalicular fumor with

S extension into cerebellopontine angle

Large tumor occupying cerebellopontine

sfsieicl cistern without brain stem displacement

Extremely large tumor with marked
displacement of brainstem and cranial
nerves

Stage
\%

Koos et al. Neurotopographic considerations in the microsurgical freatment of
small acoustic neuromas. J.Neurosurg 88(3):506-512,1998.
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%% SERVICEABLE HEARING:
GARDENER-ROBERSON
CLASSIFICATION

GR class | Description Disfr?;?::ﬁon M?DX_"_Xa'
I Good 70-100% 0-30 dB

I1 Serviceable < 50-69% 31-50 dB
111 Nonserviceable 5-49% 51-90 dB
IV Poor 1-4% 91 dB to max

V None 0% Not testable
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TREATMENT OPTIONS

e (OBSERVATION
 SURGERY
 STEREOTACTIC RADIOSURGERY/RADIOTHERAPY




WHICH MODALITY TO CHOOSE®?

« NO RANDOMIZED TRIAL OR LEVEL | EVIDENCE
* PATIENT PREFERENCE
« AVAILABLE EXPERTISE ( NEURO — ONCOLOGY TEAM)

SRS = 1 Fraction
FSRT - 3 or 5 Fractions
e AGE SRT - more than 5 fractions, upto 27 fractions

« SIZE
« SERVICEABLE HEARING
« RECURRENCE




INTRACANALICULAR COMPONENTS
* MOTOR BRANCH OF FACIAL N (CN VlI)

 COCHLEAR N (CN VIii)
* INFERIOR VESTIBULAR N (CN Vi)
» SUPERIOR VESTIBULAR N (CN VIil)




PRE TREATMENT PREPARATION

AUDIOLOGICAL TESTS
» PURE TONE AUDIOMETRY (PTA)
» SPEECH DISCRIMINATION SCORE (SDS)
GRADED USING GARDNER ROBERTSON GRADING SYSTEM
« SERVICEABLE HEARING: PTA<50DB/SDS>50%
VII TH N FUNCTION: HOUSE —~BRACKMAN SCORE
PRE TREATMENT STEROID: CONTROVERSIAL
40 MG MPS IV
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% IDENTIFYING COCHLEA

Greater superficial
petrosal nerve Anterior

“:\ Facial nerve

|
|

Middle ear '

Medial aspect of
petrous bone

Mastoid antrﬁm




%Q%EDOSE / CONSTRAINTS

* PRESCRIPTION:12 TO 13 GY AT PERIPHERY OF TUMOR
« 45 GY 10 54 GY IN SRT

e HIGHER DOSES (~16 GY) USED IN THE PAST ASSOCIATED WITH MORE NEUROTOXICITY AND HEARING
LOSS

« VCN<9 Gy
« VTH, VIITH CN > 16GY
« COCHLEA
« 12 GY FOR SINGLE FR
« 20 GY FOR 3FR X 6.67 GY
o 27.5 GY FOR 5FR X 5.5 Gy
(ROBERT TIMMERMAN, SEM RAD ONC, 2008)
« 35-45 GY FOR SRT



WHEN TO CONSIDER SRT/FSRT?

VERY LARGE TUMORS, MORE THAN 20CC

INTRACANALICULAR EXTENSIONS

MIDBRAIN COMPRESSION

RE TREATMENT
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Series Year number Hearing CN VIl CNYV
Combs 2009 SRS (30) NI 17% 7%
et al FSRT 172 2% 3%
Andrews et al 2001 SRS (69) 2% 5%
SRT (56) 2% /%
Meijer 2003 SRS (49) /% 8%
Et al HFSRT (80) 3% 2%
Anderson 2007 SRS (49) 2% 10.2%
Et al SRT (20) 2% 0%

HFSRT (32)




Authors &Year N Dose | Local = | Useful | Vilinjury! 'V Injury
Control JHearing 3

Varlotto, et al., 1996 12 54 100 100 - 8
Lederman, et al., 1997 38 20 100 0) 0
Kalapurakal, et al., 1999 19 30-36 100 o) o)
Fuss, et al., 2000 42 57.6 99 0 4
Shirato, et al., 2000 50 36-44 86 5 12
Andrews, et al., 2001 56 50 97 2 /
Szumacher, et al., 2002 39 50 95 5 <
Williams, 2002 111 25 100 0 1
Meijer, et al., 2003 80 20-25 94 3 2
Sawamura, et al., 2003 101 40-50 91 4.9 18
Seltch, et al., 2004 48 54 100 2.2 2.1
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VESTIBULAR SCHWANNOMA GUIDELINES < AlG

2017

Congress of Neurological Surgeons Systematic
Isabelle M. Germano, MD* RCVieW and EVianCC"Based Guidelines on the ROlC
Jason Sheehan, MD, PhD* = . . .
Johnathan Parish, MDS Of Radlosul'gel‘y alld Radlatlon Thel'apy 1n the
Tyler Atkins, MD* Management of Patients With Vestibular

Anthony Asher, MD' h
Constantinos G. Hadjipanayis, SC wannomas

MD, mnL M

ssa RADIOSURGERY TECHNIQUE

e Question: Is there a difference in outcome based on the dose delivered?
Recommendation: Level 3: As there i no difference in radiographic control using different
doses, it is recommended that for single fraction SRS doses, <13 Gy be used to facilitate
hearing preservation and minimize new onset or worsening of preexisting cranial nerve
deficits.
Question: Is there a difference in outcome based on the number of fractions?
Recommendation: As there is no difference im-m outcome

using single or multiple fractions, no recommendations can be given.




GENERAL CONSIDERATIONS FOR SRS/ SRT
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STEPS OF TREATMENT

* IMMOBILIZATION (MASK / FRAME)
« MRI & CT FUSION
 CONTOURING OF TARGET AND OAR

 PLANNING :
» STATIC CONFORMAL
« IMRS
 DYNAMIC ARC
e HYBRID
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Image Fusion

CT M (Amal)
1 MR &35 (Axial) |
Axial View
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TAR 33 (Axtal)
Saghtal View

Aot (il 1enys)

MR o3 (Axiall
Coronal View

Automatic (modimied range)




Fusion of 2 sets of obligue iImages

Exactrac X Ray DRR

1‘1‘

ExacTrac images are fused to the digitally reconstructed
radiograph from the treatment planning CT scan.
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BENIGN TUMOURS OF BRAIN HAVE LONG LATENCY AND INDOLENT HISTORY
SURGERY, WHENEVER FEASIBLE SHOULD BE CONSIDERED

POST OPERATIVE RADIOTHERAPY IS CONSIDERED FOR INCOMPLETELY RESECTED, HIGH GRADE,
RECURRENT AND INOPERABLE LESIONS

CONFORMAL TECHNIQUES LIKE SRT IS ENCOURAGED
SRS IS HAVING EXCELLENT OUTCOMES
TECHNICAL AND CLINICAL LEARNING CURVE OF SRS IS TO BE CONSIDERED.
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