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Epiretinal Brachytherapy




The Pati ent\We AMPr

Normal retina Wet Age Related Macular Degeneration

optic nerve

(white disc) Macula lutea Abnormal blood vessel growth

(dark area) A blood leaking under retina



Current Solution - fL u ¢ € n t s
1-3 monthly injections @ £761 per injection |

N Newo S-odnigirigiradiation?
A 9 Gy will prevent cell division in blood vessels
A Retina can tolyerag doses at least 25 Gy (n 2y fractions)
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NOW - Epiretinal beta radiation therapy

A 24 Gy to centre of lesion
A Single fraction delivered in 3-4 minutes



MERLOT Trial
Vidion System, by NeoVista

‘Extruded
Strontium Wire
Positioned Inside This Space),, /\ N

External Stainless
Steel Cannister

DENSIMET Shield




Disposable
elivery Module

Reusable
Delivery Module




For 24 Gy centre
< 4Gy @ 4mm radius



Radiation Protection Issues
A RSA93/EPR10

I HDR but not HASS -

| Category 5 registration sufficient

| Stored at Eye Hospital - theatre manager source
custodian

e

| consultant oncologist obtained research ARSAC
license



CareQuality

AIRMER Commission
I Procedures written by Radiation Physics &
Theatre Manager and ratified by Ophthalmic

Business Meeting
I Referrer - ophthalmic surgeon
I Practitioner - ARSAC license holder (oncologist)

I Operators - ophthalmic surgeon, nurse
practitioner, physicists (other theatre staff in

future)
I Adequate training from NeoVista & in-house

I Reusable type A package ransport
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I 1 cm water
I 10 mair
I (Wil be less after attenuation

by source capsule and
cannula)

A BremRtrahlung
I from capsule & cannula
I from shielding

Energy (MeV)



Beta particle dose

Very low B risk from normal use

A Vitreous humour acts as beta shield

A Source deployed i max. finger dose
I @ 4cm In air 1,400. mSv/h (0.4 mGy/s)
I @ 4cm source In eye 0.7 mSv/h

(4cm i s closest point of oper.



Ready to deploy

—_—

9 ACRYLIC ROD @15 mm
7 8
10
DETECTOR (TLD)
7921|1070 || 620 /
T . I 2-5‘9/

750 | 1560/ 410 40 12

1 293 4 5 6

_—

microsieverts per hour

Courtesy of Rainer Pintaske & NeoVista



microsieverts per hour # |

7992 PO7O I‘GE(J«

Not deployed

<6 uSv/ih @ 30 cm
<0.8 uSv/ih @ 100 cm

Fully deployed In eye(-

<24 uSv/h @ 30 cm
<2.5uSv/ih @ 100 cm

microsieverts per hour

Courtesy of Rainer Pintaske & NeoVista
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Typical Finger dose Scenario

Source ready to deploy
792 uSv/h x holding 1 minute
13 uSv

Transit dose from deploying
100 uSv

Treatment dose
670 uSv/h x 3.5 min
39 uSv

Transit dose from deploying

100 pSv

Cannula removed and end
792 uSv/h x holding 1 min.
13 uSv

Total finger dose
A265uSv / patient
A150mSyv = 566 patients
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Minimal Exposure to Surgeon and Staff

Circulator (occupatlonal)

+0.015 mSyv to extremities

Assistant (occupatlonal)

«0. 020 mSv to

.k“

Surgeon (occupatmnal)

0.260 mSyv 1o fingertips
b 2 4 . §
000000000000 000000

Patient (effective

Physicist
A 0.038 mS

% A0.006 mSv to body



Effective dose

A Highest predicted dose - Medical Physicist
A 6 uSv per patient
A If 566 patients/y A 3.4 mSvly

Our measurements, 4 patients
Burgeonds finger =
APredicted 1.04 mSv)

Ahysicist body = 0.01 mSv
APredicted 0.024 mSv)




Controlled Area, Local Rules, RPS?

AContr ol -IRRE9 Reg 16(4)o0

a) special procedures necessary to prevent
significant exposure

b) likely to receive E > 6 mSv In a year
(Hee>45mSvly, Hy, i >150mSvly)

eye

Work with ionising radiation

I Risk assessment shows b) not
likely unless >566 patients per
year

1 (20 In tral)




Special procedures necessary ...
ACOP para 248 & 249 elaborated on a)

> 7.5 uSv/h averaged over working day | = 10 patients in a day on
physicistos

H > 75 uSv/h averaged over working day | > 2 patients in a day on

surgeono6s ha

hands

significant risk of contamination spread | none
liable to E > 6 mSv/y | =567 patient/y

dose rate >7.5 uSv/h over 1 minute and site | no
radiography

dose rate >7.5 uSv/h over 1 minute and | ?
untrained staff




A dose rate >7.5 uSv/h over 1 minute and
untrained staff

I Undeployed = 6 nSv/h @30cm

I Deployed in eye = 24 uSv/h @30cm, 2.5 nSv/h @1m
A exclusion or supervision of untrained staff

necessary

I Physicist, surgeon, nurse practitioner trained In
procedure

I Some other theatre staff (not anaesthetist yet!)

U Controlled area (+ local rules + RPS) ?

U Maybe ... maybe not



Accuray
Cyberknife

A 6 MVx unflattened beam

A 5 to 60 mm diameter field at 80cm from focus
A No fixed isocentre

A 50-200 fields per treatment

Conventional linac




