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Incidence CERR

1976 — 1983 0,78 / 100 0001
1983 — 1990 0,94 / 100 0001
1976 — 2004 2,28 / 100 0002
2004 - 2008 1,94 / 100 0007

Tos, M et al. (1992) Proc 1st Int Conf on Acoustic Neuroma, p3-6
2Stangerup, S. E., et al. (2010) Neurosurgery 67(5): 1335-1340
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Local Control and Pretreatment
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p = 0.0346 (log-rank test)
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Age (years)

Sex (f/m)

Side (r/l)

NF2

Surgery

Tumor vol (cc)

Dmin (Gy)

Statistics

Hazard ratio

0.99

1.36

1.23

0.25

1.72

1.16

0.82

95% CI

0.97-1.01

0.76 -2.42

0.70-2.17

0.03-1.97

0.93-3.16

1.02-1.33

0.65-1.02

0.169

0.299

0.464

0.19

0.086

0.033

0.072

Log-rank

0.414

0.217

0.309

0.486

0.035

0.026

0.262
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No treatment 17 years
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No treatment 7 years

7 years after diagnosis
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Fast growth over 2.5 years

Feb 2009 Augusts 2011
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System accuracy (GK vs. CK)

1 .
p=0,71n.s.
n=25
0,5°
0,40+0,17 0,39+0,19
0"
CK GK"

* Mack, A., et al.,, Med Phys 29(4)2002: 561-8
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CyberKnife
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Vestibular schwannoma?

after 6 weeks
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Lymphoma...

after 6 weeks
y <
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Neurofibromatosis Typ II?

No - Rhabdomyosarcoma
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Surgical indication
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Surgery + CK Facial neurinoma

European Cyberknife Center Munich 17



/_\

CYEERKNIFE

Tumor activity of VS remnant after surgery

postoperative (facial nerve) after 2 years: growth
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2 years f/u — small tumor

CK 10/16 CK 10/18
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3.5 years f/u — big tumor
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Recurrency after SRS — 2. treatment
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Trigeminal toxcicity after SRS

* |ncidence 8/397 (2 %)

* Single predictor: size! coeff: 0.59; p<0.002
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Facial toxcicity after SRS SR
* Incidence 8/397 (2 %)
— 1 -3 grades*™
* Permanent 2/397 (0.5 %)
— 1 grade*

/\

*House & Brackmann, Facial nerve grading system, Otolaryngol Head Neck Surg 93(2): 146-7, 1985
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Remaining hearing 85%

Acoustic schwannoma radiosurgery to 12-13 Gy ® R. CHOPRA et al.

Our data:

Preservation of Any Testable Hearing

_[" 1 Sunvival Function
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* 78% decline of hearing function
08 85.3 +6.2 % at 10 yrs
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Fig. 4. Actuarial plot for preservation of any testable hearing level in 169 evaluable, previously untreated, unilateral

acoustic schwannoma patients (with Class 1-4 preoperative hearing) after Gamma Knife radiosurgery with marginal
tumor doses of 12 to 13 Gy.

e Kondziolka D,et al. (1998) N Engl J Med 339:1426-1433
 ChopraR, et al.(2007) Int J Radiat Oncol Biol Phys 68:845-851
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Secondary tumor induction by SRS? (r-\g
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Clinical Investigation

The Risk of Radiation-Induced Tumors or () oo
Malignant Transformation After Single-Fraction
Intracranial Radiosurgery: Results Based on a

25-Year Experience
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Radiosurgery (SRS)

Results: No radiation-induced tumors were identified in 11,264 patient-years of
follow-up after SRS. The risk of a radiation-induced tumor developing after SRS
was 0.0% at 5 years (95% confidence interval [CI], 0.0%-0.4%), 0.0% at 10 years
(95% C1, 0.0%-0.9%), an 95% CL, 0.0%-2.8%). Malignant trans-
formation occurred in 7 of 316 meningioma patients (2.2%) and 1 of 358 vestibular
schwannoma patients (0.3%) at a median of 4.9 years (range, 2.8-13.8 years) after
SRS. No cases of malignant transformation were noted in patients with pituitary ade-
nomas (n= 188) or glomus tumors (n=47). The 5-, 10-, and 15-year risk of malignant
transformation was 0.5% (95% CI, 0.09%-0.9%), 0.8% (95% CI, 0.0%-1.8%), and 2.4%
(95% CI, 0.0%-5.5%), respectively. Patients who underwent prior resection (hazard

Conclusions: The risk of radiation-induced tumors or malignant transformation after

SRS is very low and sho@ld_not be used as a justification for choosing alternative

treatment approaches (surgical resection, observation) over SRS for appropriate
patients. © 2017 Elsevier Inc. All rights reserved.

‘ No radiation-induced secondary tumor!
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Summary

R R 20 tollerance

Trigeminal nerve * depending on size
e ~2%

Facial nerve * <1 % primary SRS

Vestibular nerve * Not well studied

Cochlear nerve * 75% keep G&R class
1und?2
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Thank you for your attention!
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