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|IORT worldwide

Other Centres participating in the international clinical
trial (TARGIT):

California (2), Lafayette — US (3)
Mannheim, Berlin — Germany (2)
Perth, Melbourne — Australia (2)
Lublin — Poland

Aviano, Firenze — ltaly (2)

Approximately 500 patients treated for early stage
breast cancer.

Need 2000 for trial.
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Ninewells Hospital (Dundee)

® Large teaching
hospital providing
care for population of
approx. 0.5 million

to 1400 new cancer =, i
patients annually.

3 Linear Accelerators (Varian) ® HELAX Treatment Planning
|IORT e LDR Brachytherapy ® PLATO Brachy Planning System

Pantak DXT300 e Simulator (CT Ext.) ¢ VISIR ¢ Mould Room
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What is IORT?

® IntraOperative RadioTherapy (IORT) is defined as the
delivery of a single, large radiation dose to the bed of a
resected tumour at the time of surgical intervention.

® In early stage breast cancer, IORT avoids unnecessary
irradiation of the whole breast 1.

® We are investigating whether a single high dose
imparts the same clinical benefit as external beam
radiotherapy (typically 6 weeks).

[1] Vaidya JS, Baum M et al. The novel technique of delivering targeted
intraoperative radiotherapy (Targit) for early breast cancer. Eur J Surg
Oncol. 2002;28:447-54.
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The Potential of IORT

In breast cancer, IORT may potentially replace EBRT in the
treatment of stage | patients undergoing wide local excision (WLE).

These patients represent about 33% of the projected 2011-2015
EBRT breast cancer workload (Scotland) and therefore, if IORT is
proven to be clinically effective a considerable workload would be
directed away, from external beam services 4.

... If IORT replaces EBRT for early breast cancer this would have a
profeund effect onithe requirement for machine capacity:.

[2] Scottishi Executive: Healthr Department: (2005)F Cancer i Scotland:
Radiotherapy: Activity: Planning for Scotland" Z0HH=2005. [Edinburgh: Tihe
Scottish Executive.
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IORT Equipment at Ninewells

® Four Intrabeam™ X-ray sources (Carl Zeiss
Surgical, Germany).

® Currently used to treat breast and
neurological tumour sites.

Controller

i Gantry
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IORT Equipment at Nlnewells

Eight Applicators
ranging from 1.5 t0 5.0
cm diameter.

Sterilised using ethylene
oxide (EtO).

Usually sterlllsed as a
unit. |

We have found it more
practical to sterilise
individually or in small
groups.
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The Miniature X-Ray Source

®@Each XRS weighs 1.62 kg, has dimensions
17.5 x 11 x 7 cm with a 3.2 x 100 mm long
chromium nitride coated probe.
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Pre-treatment Verification

Four tests need to be
performed prior to
clinical use.

Takes approx. 45
minutes and usually
done evening before
operation by a physicist.

Not done in theatre.

XRS wrapped in sterile
surgical drape.

NHS
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Quality Assurance Tools

(1) Probe Adjust

Used to verify and adjust
the straightness of the
XRS probe to ensure
proper alignment during
treatment.

Manufacturer’s tolerance: -
0.100 mm ' ——— - Sa

Local Tolerance:
0.060 mm

NHS
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Quality Assurance Tools

(2) Isotropy Adjust o

Used to adjust the x-ray
field generated by the
probe to produce a more
Isotropic distribution.
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Quality Assurance Tools

;

(3) Test IRM / ERM _—

Used to check the count
rate of both the Internal
and External Radiation
Monitors against
expected values to
ensure proper =
functioning of those
devices.
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Quality Assurance Tools

(4) Read lon Chamber

Enables the operator to

measure, then enter, the IC
value, as read by the —
electrometer, to the Control | 7
Console. =

This allows the detected
strength of the x-ray field
produced by the XRS probe
to be corrected for T and P.

NHS
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How does it work?

® Beam accelerated through field (up to 50 kV).

® Beam current is selectable (up to 40 pA).

® Gold target (1 ym). Effective energy 5-20 keV.

® Spherical dose distribution ~ 2.5 Gy/min at 10 mm.

T . Beam Deflector

Probe -
\

!

. X-Ray Tube,  A0KV- '\

r—

| 7 & “ "\ Electron Beam
~ ElectronGun /. Iy - X-Ray Output -/

|_.-...-..-_-._____.____T;.__ L -
XRS Housing -~ Gold Target —
Beryllium Window ., -

Dithered Electron Beam-, *

Cross-sectional View of XRS Magnified Target
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Field Distribution

Electron beam is ‘dithered’
about gold target.

Through process of
Bremsstrahlung, photons
are produced.

Applicator axis

These have a spherical
distribution.

Applicators are used as
‘spacers’ and tumour bed is
physically conformed to its
surface, ensuring even dose
distribution.
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Applied to Breast Cancer

Tumour surgically removed with wide local
excision (WLE)

Haemostasis.
Cavity measured, applicator chosen.

Treatment time depends on applicator size.

Size a Treatment Time

Mean time approx. |asskii

28 mins. SO

Before treatment IntraBeam XRS and
Applicator placed inside
cavity
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Operating Principle
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Treatment Details - Breast

Applicator Breast Intent Age Dose @ IORT time Cumm Average

(cm) Site 1cmin (Gy) (min) Photon Cnt  Photon Cnt

. _ IORT time Cumm Average
i 7 (min) Photon Cnt  Photon Cnt
Applicator Times i
Size (cm) Used
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Treatment Details - Brain

Applicator Brain Intent Age IORT Dose @ IORTtime  Cumm Average

(cm) Site 0.5cm in (Gy) (min) Photon Cnt Photon Cnt

IORT time Cumm Average

(min) Photon Cnt Photon Cnt

Applicator Times -
Size (cm) Used §
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Summary

®@IORT using low kV x-rays is a viable
alternative to external beam radiotherapy.

® Treatment tolerated well by most patients. No
seriously adverse side-effects to date.

® \Very reasonable set-up costs compared with
EBRT.

® Single procedure for the patient.
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Manfacturer

Philip Peacock ZEISN

Area Manager

Carl Zeiss Ltd

Surgical Products Division
Tel: 01635 38409
p.peacock@zeiss.co.uk
Www.zeiss.co.uk Germany

e Y
Carl Zeiss Surgical GmbH
73447 Oberkochen
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