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o =] Tumors of the Skull Base

* Primary-Tumors:

Chordomas, Chondrosarcomas

*Primary / secondary infiltration via
Intracranial tumors:

*Meningiomas

sSecondary infiltration from H&N
tumors:

*Nasopharynx Ca,
» Paranasal Sinus Ca,

*Adenoid-cystic Ca (ACC)
Karzinom

*Rhabdomyosarcomas - a.o.
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rm Results of Proton Radiation

ordomas and Chondrosarcom
Skull Base
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RSl Skull Base Chordoma

Mid-face degloving
approach
Lt. COZ — ext. middle

& fossa approach
Rt. Pre-auric transzygomatic ap

In Proton Therapy we typically recommend more surge  ry in case of
compression of critical OAR's priorto PTx
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CT preop CT postop

...reduce tumor bulk ......
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Low grade Chondrosarcoma

...In case of calcified tumors ( “rock hard "), additional
surgery might be too risky ... treatwith PTx asis...
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RSl Current treatment concepts
at PSI

Skull Base Chordoma — Proton RT Volume Definitions
GTV = Gross Tumor Volume = residual macroscopic tum  or

CTV = Clinical Target Volume = preop . Volume plus anatomic areas
at risk for microscopic disease
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(- Fractionated Proton Therapy
at Paul Scherrer Institute

Fraction Dose: 2.0 Gy (RBE), 5 frcts. per week
CTV =54 Gy (RBE) GTV = 74-76 Gy (RBE) (Chordoma )

OAR constraints: OPTIC Chiasm and Nerves: 60 Gy(RBE) ; Brainstem surface
64 Gy(RBE), BS-Center: 53 Gy(RBE), BS max. volume: 60 Gy(RBE) < 1.0 cc.
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Tumor Control Data
of
fractionated Proton Therapy
for
Skull Base Chordomas and
Chondrosarcomas
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Chordomas: Local Control- Skull Base (Histology)

Local recurrence-free survival (skull base)

 Histolog
Chondrosarcomd, /Chordoma
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Local Recurrence — Free Survival
Chondrosarcoma By Sex

9520+ 4 69%

2sy: John Munzenrider, MGH/HCL, 1999

Munzenrider (IJROBP 72(1), suppl.)
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ognostic Factors of Loce
Control
after

actionated Proton Therap
for
kull Base Chordomas and
Chondrosarcomas
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Local Recurrence —Free Survival
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Chordomas and
Chondrosarcomas

Tumor Size
Compression of critical OAR's
Primary versus Recurrent Disease

Age




[;—— Proton-RT for Skull Base
I Chordomas

Prognostic Factor: Tumor Size and Local Control

Improved LC for “smaller” size
o LLUMC: <25 ml vs. > 25 ml (100% vs. 56%) p=signif
*CPO: <29ml vs. > 29ml p=signif.
*PSl|: > 25 ml vs. > 25 ml (90% vs. 74%) p=signif.
*MGH: < 70 ml vs. > 70 ml (disease-freesurvival) p=sign If.

e L BL: < 20cc vs. <35 vs. > 35 cc (80% vs. 33%) p=sign If.

Loma Linda UMC Analysis m

Hug, Laredo, et al.
J Neurosurg. 91:432-439, 1999




II’PAUL[;_H_EVRRENST.TUL Proton_RT for Sku” Base
- Chordomas

Prognostic Factor: Tumor Size and Local Control

Improved LC for “smaller” size
o LLUMC: <25 mlvs. >25 ml (10C

rvival) p=sign If.
cc (80% vs. 33%) p=sign If.

Loma Linda UMC Analysis

Hug, Laredo, et al.
J Neurosurg. 91:432-439, 1999




[J—_— Proton-RT for Skull Base
I Chordomas

Prognostic Factor: Tumor Compression of Critical
Structures and Local Control

pression

LLUMC: Hug, Laredo, et al.

J Neurosurg. 91:432-439, 1999 _
brainstem

5= 0.04 compression

CPO: Noel, et al. * 95% GTV encompassed by 95% Isodose
Acta Oncol 2005;44(7):700-8 (p=0.01)

* Minimal dose < 56 Gy to GTV (p=0.04)
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d Local Control

res with brainstem compression

failures with BS or OC compression
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d Local Control

res with brain
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no info

no difference

not significant

not significant

primary vs. recurrence
92% vs. 62%

primary vs. recurrentce
78% vs. 33%
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- Chordomas

Prognostic factor : AGE and Local Control

< 40 years vs. >40 years trend only

DFS worse > 40 years

no info

< 52 years vs. > 52 years P = signif.

94% vs. 65% (at 3 years)
No difference

GSI — Carbon lons No info




Proton-RT for Skull Base

U Chordomas
Prognostic factor : GENDER and Local Control
MGH male vs. female p = signif.
85% vs. 65 % (5 yrs.)
62% vs. 42% (10 yrs.)
LLUMC 70% vs. 54% (5 yrs.) trend
CPO not significant
PSI female worse (4/5 failures) trend
GSI — Carbon lons No difference
E: Hug (pediatric female worse (4/5 failures) trend
patients)
MGH = Massachusetts General Hospital LLUMC= Loma Linda University Medical Center
CPO = Centre de Protontherapie d‘Orsay PSI = Paul Swrrer Institute

GSI = Gesellschaft fir Schwerionenforschung
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Skull base: Chondrosarcomas versus Chordo
Tumor Size

Tumor Compression of Critical Structures, i.e.
Dose-Gradient

Radiation Dose

Gender

Primary versus recurrent disease
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Proton-Radiotherapy for Skull Base
Chordomas and (Chondrosarcomas )

High-Grade Toxicities :

Risk Variables:

MGH

5-13%

LLUMC

5%

CPO

6 %

PSI

6%

Tumor size, tumor compression of normal brain, crit

ical structure




PAUL SCHERRER INSTITUT

Chordomas
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Proton Radiation Therapy for
Meningiomas
of the Skull Base
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- - j» Meningioma

Patients treated at CPT / PSI:

“complex” benigh meningiomas
atypical meningiomas
anaplastic / malignant meningiomas

Benign Meningioma
Recurrent (3 surg.)

Reduced vision
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o= atypical meningioma

13 y.0. male
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atypical meningioma

Only 1 seeing eye ipsilaterally. Create a ,technical
OAR volume* of the anterior seeing eye
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uier D et al. Centre O. Lambret and University Lille,Lille, France.

IJROBP. 2008 Aug 1;71(5):1388-93.

demic medical centers
es of patients with atypical or malignant meningiomas treated with ¢

diotherapy (EBRT) after surgery or for recurrence.

ge was 57.6 years.
: macroscopically complete (Simpson Grades 1-3) in 71%

and malignant histology in 69% and 31%
ose of EBRT was 54.6 Gy (range, 40-66 Gy).
follow-up was 4.1 years.

S:

| overall survival rates: 5-year 65%, 10-year 51%lysis):

(univariate analysis):age >60 years (p = 0.005), Karnofsky perform
PS) (p = 0.01), and high mitotic rate (p = 0.047).

(multivariate analysis) age >60 years and high mitotic rate.
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De Vries et al. J Neurooncol. 2000, 48(2) 1514

tients treated at Massachusetts General Hospi
pical, 16 Malignant Meningioma

ry Dx: 16 pts., Recurrent: 15 pts.

, 21 pts. subtotal resection, 2 biopsy

5 photons, 16 protons/photons

F/U time 59 months (range: 7-155 months)

lal local control rates at 5- and 8-years wereim
stologies:
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ocal Controlat 5 years:

sus Photon RT:80%versus 17% (p = 0.003)

es > or = 60 Gy for both, atypical (p = 02b) a
eningioma (p = 0.0006).

and 8-year survival rates for Malignant

1 were significantly improved by use of proon
and radiation doses > 60 CGE.
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)s et al., , Centre Protontherapied‘Orsay, Frace
BP 75:388, 20009.

ts and Methods
and October 2006,
atients (12 male, 12 female): atypical 19, gradint 5
operative combined photon / proton RT
lents underwent gross total resection and 1®#tal resection.
an GTV 44.7 cm3
total irradiation dose w&%.01 CGEwith a mean proton dose of 34
n total dose 30.96 Gynean total dose 64 CGE atypical, 68 CGE ma

ts

an (range) follow-up 32.2 (1-72) months.

mors recurred locally.

d 5- year LC rates for the entire group were 61.3% ad 46.7%
rate with doses > 60 Gy
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Proton Radiation Therapy for

AdenoidcysticCarcinoma
of the Skull Base
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[J—_: ACC
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Proton Radiation Therapy for
PediatricCNS-neoplasms
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