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PURPOSE

- * Uveal melanoma (UM) intraocular malignancy
| « Highly aggressive = 40-50% overall mortality
rate in 15 years

«Gamma Knife stereotactic radiosurgery

(GKRS) = good survival, local control and eye
retention

*Complication rate = ranging from 55% to 82%

To assess dosimetry and clinical variables associated
with risk of radio-induced effects in patients affected by
UM treated with GKRS
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MATERIALS . . . .
& METHODS Clinical and dosimetric data

- treated with exclusive GKRS for UM

Anagrafic information, Clinical findings of
tumor, Ultrasonography, Treatment
information, DVHs (= Re-contoured critical
structures on the MRI *)

* Optic nerve, eyeball and
posterior segment of the
bulb
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« Ophthalmological examination before, 1
day, 1, 3 and 6 months after GKRS - then
each six months

 Median FU = 2 years

» Toxicities with a n°® of events > 6

8/66 (12%) 24.8 (13.7-41.9)
7/66 (11%) 15.6 (11.8-37.1)
7/66 (11%) 19.5 (12-41.9)

7/66 (11%) 18.7 (5.1-29.3)

42/66 (63.6%) 6 (6-24)

15/66 (22.7%) 6 (6-36)
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MATERIALS . e
il Statistical Anlyses

* Kaplan-Meyer method for actuarial risk
* Two-sided t-tests for preselection of the dose-

volume parameters

* Univariate and multivariate Cox’s proportional
hazard model
*Receiver operating characteristic (ROC) curve to evaluate
cut-off values of significant variables

*The area under the ROC curve (AUC)

to measure discriminative power of models
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p=0.0009 HR=1.2 p=0.009 HR=1.14
cut-off: 23.8Gy AUC=0.86 cut-off: 14.9Gy AUC=0.83

p=0.0003 HR=1.12

cut-off: 413.7mm3 AUC=0.83
p=0.0114 HR=0.33
cut-off: 2.2 mm AUC=0.87

p=0.008 HR=0.14

p=0.0009 HR=2.01
cut-off: 8.7mm AUC=0.83
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p=0.045 HR=1.04 p=0.002 HR=1.12

cut-off: 7.8 Gy cut-off: 13.2 Gy
p=0.02 HR=1.15 p=0.007 HR=1.36 p=0.0035 HR=1.47
cut-off: 11.6 mm cut-off: 9 mm cut-off: 9 mm
p=0.006 HR=0.56
cut-off: 3.9 mm
80 —— —AVA>20% - --AVA=100%
Kaplan-Meyer actuarial risk T o —
1h H Z so -
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» early reduction:
double risk for the

population exceeding the
cutoff values

> late reduction:

risk comparable = dose
constraint effective in
postponing the onset of
VA reduction
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RESULTS KM risk probability for 100% VA reduction

60

3 a) = Model 1
Z s -
» 1 model: - g i
. . . - ~40%
risk 3 times higher for the - e N R L i e o
population exceeding the % . I A
Cutoff Values ; ) N i
Dose constraint in line with & o Lot

the QUANTEC guidelines Time (months)

——ON-prescr. isodose distance <3.9 mm AND || Model 2

§ °° largest diameter > 9 mm
> znd mOdeI : E | b) ----- ON—;}rescIr. isodoze distance > 3.9 mm

E AND/OR largest diameter < 9 mm
influence of dose £ v

. - ~ 0,

conformation to the target £ ., 20%
- constraint independent g, R —
from the prescribed dose <, 1

8

Time (months)

15t ECMP - Dose-Volume Predictors of Radio Induced Complications after Radiosurgery for UM— Athens, Sept 1-4 2016 — C.R. Gigliotti



i \ [ | N

CONLUSIONS

v’ Found clinical and dosimetry variables to clearly predict the
risk of toxicities = dose constraints to critical structures

v Reducing V20 of the posterior part of the bulb 2 reduction
of risk of glaucoma

v’ Constraining D, to the optic nerve below 12-13 Gy -
dramatic reduction of risk of blindness.

v Tumor dimension (LTD < 9-11 mm) = limitation for dose

constraints implementation to maintain the tumor local
control -
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