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Incidence

• 1976 – 1983 0,78 / 100 0001

• 1983 – 1990 0,94 / 100 0001

• 1976 – 2004 2,28 / 100 0002

• 2004 – 2008 1,94 / 100 0002

1Tos, 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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Number	of	patients 1000

Number	of	tumors 1006

Localization

left 531 52,78%

right 475 47,22%

Sex

male 462 46,20%

female 538 53,80%

Median	age	[yr] 55,1 (15,1	-	85,2)

Pretreatment

none 828 82,31%

Surgery	(Residual	Tumor) 42 4,17%

Surgery	(Local	Recurrence) 136 13,52%

Follow-up

Median	[yr] 3,6 (1,0	-	12,5)

>=	1	yr 1006

>=	3	yr 621

>=	5	yr 339

>=	10	yr 48

NF2-associated	tumors 31 3,08%

Median	tumor	volume	[ccm] 0,62 (0,03	-	17,4)
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Statistics

Hazard ratio 95% CI p Log-rank

Age (years) 0.99 0.97 - 1.01 0.169 0.414

Sex (f/m) 1.36 0.76 - 2.42 0.299 0.217

Side (r/l) 1.23 0.70 - 2.17 0.464 0.309

NF2 0.25 0.03 - 1.97 0.19 0.486

Surgery 1.72 0.93 - 3.16 0.086 0.035

Tumor vol (cc) 1.16 1.02 - 1.33 0.033 0.026

Dmin (Gy) 0.82 0.65 - 1.02 0.072 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)

0

0,5

1

CK GK*

0,39 ± 0,190,40 ± 0,17

n = 96n = 25

p = 0,71 n.s.

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



Vestibular schwannoma?

after 6 weeks
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Lymphoma…

after 6 weeks
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Neurofibromatosis Typ II?

No - Rhabdomyosarcoma
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Surgical indication
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Surgery + CK Facial neurinoma
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Tumor activity of VS remnant after surgery

postoperative (facial nerve)          after 2 years: growth
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2 years f/u – small tumor
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CK 10/16 CK 10/18
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3.5 years f/u – big tumor



Recurrency after SRS – 2. treatment
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Trigeminal toxcicity after SRS

• Incidence 8/397  (2 %)

• Single predictor: size! coeff: 0.59; p<0.002

22European Cyberknife Center Munich



Facial toxcicity after SRS

• 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%

• Kondziolka D,et al. (1998) N Engl J Med 339:1426-1433

• Chopra R, et al.(2007) Int J Radiat Oncol Biol Phys 68:845-851
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Our data:

• 78% decline of hearing function

• 22% improvement
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Secondary tumor induction by SRS?
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Radiosurgery (SRS)

No radiation-induced secondary tumor!
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• good tollerance
Low complication rate

• depending on size

• ~ 2%
Trigeminal nerve

• < 1 % primary SRSFacial nerve

• Not well studiedVestibular nerve

• 75% keep G&R class
1 und 2

Cochlear nerve

Summary
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CYBERKNIFE M6 
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Thank you for your attention!
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