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r I[)RT ECH() TPS operating flow

Definition of the spotiol
reference system

-J
3D reql-time imoging

(US or CT)

3D contouring
& 3D plonning
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3D dose colculotion
& DVH evqluotion

THEPRESENT

More thon 30.000' potients hove been treoted with
IOeRTLINACS.

I Prof. Felipe Calvo, XX Congreso SEOR, Santiago de Compostela, 5-7 )une 2019.
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THE FUTURE:

The combinotion of 3D reoltime imoging,3D reol time dose
colculotion ond imoge-guided docking significontly improves
clinicol proctice.

IORT ECHO TPS ollows:
- complete ond occurote report of the executed treotmenfi

lmoge-guided
docking
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DVH re-evoluotion:
TPS volidotion

Treotment
execution
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IE DESGRIPII0N and C0MPARIS0N

IORT ECHO TPS description
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IORT ECHO TPS consists of:

- Trocking unit, the Opticol trocker thot is the reference system;

- Moin Unit;

- US lineorprobes;

- Novigotion, contouring ond locolizotion tools;

- Wireless Footswitch;

- Live-CT toble (for CT mode only);

- Mechonicol orm for opplicotor positioning.

IORT ECHO TPS tools ore positioned in o Gommon Reference System.
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thon o STANDARD RTTPS

IORT ECHO TPS provides Wvo odditionol functions respect o stondord RT TPS:
- lmoging, both with US ond CT;
- lmoge-guided docking: opplicotor positioning guidonce ond verificotion of treotment execution.

Reference:
IAEA HUIVIAN HEALTH

SERIES No.Sl Accurocy
Requrrementsond
Uncertoi nties in Rodrothero py

STANDARD RTTPS

Potent onotomicol doto ocquisition
-lmoging(CT,MR)
-Conturing

AutomoticolModel:
Torget volume / Normol tissue

delineqtion

Technique:
Beom/sou rce def i nitio n

Dose colculotion

Plon evoluotion
Dose constroints
for normoltissue

ond torget
Optimizotion

Plon opprovol
("Prescription")

Plon implementotion
- Simulotion (plon verif icotion)
- MU/time colculotion
- Tronsfer plon to treotment mochine

Jieotment verif icotion
- Electronic portol imoging

- In-vivo dosimetry

I 
'o*r."HorPS

As generolly recognized, US imoging is successfully ond widely used in clinicol proctice within interventionol RT.

lmoging, plonning ond treotment ore perfomed during the some session: precision ond occurocy ore thus greotly
enhonced.

Once docking hos been completed, DVH re-evoluoted in order to precisely determine the dose effectively
delivered to the potient.

5
t-



- 3D REAL-TIME IMAGING: US and CT M0t)E ffi

After entering the potient doto ond selecting the porometers of the treotment plonning, the onotomicol

district to be treoted hos to be identified.

Subsequently, it is necessory to indicote the imoging mode to be used (US or CT). This section describes the

US mode first, CT mode loter. After tumor removol, the surgeon storts the tumor bed preporotion.

stepl:
By using o novigotion tool

equipped with speciol morkers,
the surgeon identifies the

surfoce to be sconned ond
regions of interest (os plonning

torget volume or PTV ond
orgons ot risk orOARs).

step2:

By using o US probe - which is
referenced in the spoce by

meons of on opticol trocker - the
surgeon ocquires US imoges

whichoreploced bythe
softwore in the correct position

inside the surfoce previously

identified.

sfep3;

By summing up vectoriolly
these referenced US 2D

imoges, o 3D reconstruction of
the torgetvolume is performed.

The imoge ocquisition phose
ends when eoch voxel hos

been correctly ocquired. The
whole process tokes less thon

2 minutes.



3D CT IMAGE ACOUISITION:

IORT ECHO TPS ocquires DICOM imoges from ony CT ond/or CBCT imoging device.
CT imoge is referenced in the reol spoce thonks to opticol trocker,locolizotion tools ond
"Live CT" toble.

Once the torget volume hos been ocquired, the 3D imoge viewer integroted into the system
ollows the torget volume visuolizotion in 3 orthogonol proiections. The 3D imoge viewer ollows
the volidotion of the onotomicol model.

i:i;rE itliar l. 13[;u'r t+

ffitt
Figl
SDtorgetvolume
visuolizotion.

3D imoge (bottom right) ond
the oxial, coronolond sogittol
plonxview.

Axial Plane

Coronat P[ane
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r 3D G0NI0URING and 3D PLANNING

DEFtNtTtON AND CONTOURTNG OF REGTONS OF INTERESTS (PTV, OAR).

The first step consists of identifying PTV ond ot leost one OAR,

Both in CT ond US modes, these regions of interest (ROls)con be eitherdefined in eoch XY slice or drown in o single

one slice, then extruded forthe desired thickness.

Fig.2
E xcm ple of 3D contou r i ng for

on intro-operotive CT imoge

IDENTIFICATION OF TREATMENT PARAMETERS

Treotment porometers ore:

- opplicotor diometer ond bevel ongle;

- opplicotor position respect to the torget;
- electron beom energy.

Softwore ollows the virtuol opplicotor terminol positioning. ln order to identify the optimol treotment modolity, the

virtuol model of the opplicotor is moved respect to the torget in the virtuol environment thonks to its 6 degrees of

freedom.

Fig.3
Applicotor size (A)ond

bevelongle (B)

o re c hose n f rom o pre-def i ne d I ist.

Fig.4
Electron beom energy selqtion (C)

o nd vi rtuol opplicotor positioni ng
menu(D).
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EXECUTION OF REALTIME 3D DOSE CALCULATION
Once the applicator has been properly positioned, 3D dose calculation is performed.
The dose calculation algorithm is based on Monte Carlo simulation.
The dose distribution calculation can be iteratively repeated, modifying any parameters previously chosen, until
the optimal condition for the treatment is obtained.

Fig.5
Exomple of reol time 3 D dose
colculotion for o torget
volumebosedon
i ntro - o pero tive CT im oge

FU.6
Example of reol time 3D dose

colculation for o torgetvolume
bo sed on int ro- ope rot i ve U S i mog e.

he rodioprotection disc is cleorly
visible.

DVH VISUALIZATION

For eoch identified ROI (os PTV ond OAR), the softwore
colculotes the Dose Volume Histogrom (DVH).

An exompleof DVH forthree ROls is shown in Fig.7:

- cyon line for PTV;
- pink ond oronge lines for OARs.

Fig.7
Exom ple of DVH for three ROls one PTV o nd two OARs
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- IMAGE-GUIDED D()CKING

IMAGE-GUIDED DOCKING PROCEDURE

It is cruciol to guorontee thot the dose is delivered exoctly os per the plon opproved.
IORT ECHO TPS hos been designed in order to comply with this specificotion: IMAGE-GUIDED DOCKING
represents the technologicolonswer to this clinicol need.
IMAGE-GUIDED DOCKING: the system'bbserves" the opplicotor terminol positioning in reol time ond gives o
feedbock to the user through on intuitive Humon Mochine lnterfoce (HMl).

The position of the simuloted opplicotor is shown in white colour in Fig. B, the reol one in red.

Fig.8
lmoge guided docking is
correctlyper-formed.

DVH RE-EVALUATPN AND TPS VALIDATION

After the docking process is over, ond before the finol plon volidotion, DVH ore
recolculoted occording the current position of the opplicotor.
Such feature guorontees thot the dose which is delivered is exactly the
dose which hos been plonned.

I nco r rect DVH g e neroted by o
not prope r do cki ng pos it i on.
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Cor rect DVH generoted bV o
proper d oc k i ng posi t ion.

TREATMENTEXECUTION

By inserting the input volues of prescribed dose (Gy) ond isodose prescription (%), the number of
monitor units (MU)is colculoted ond visuolized.
Thonks to the high-dose rote of SIT occelerotors, the irrodiotion time tokes less thon 1 minute.

Fig.11

Exompleof MonitorUnit
Colculation

TREATMENT REPORT

IORT ECHO TPS generotes o complete Treotment Report including oll the porometers mentioned below.
- Position ond orientotion of opplicotor;
- Applicotor s diometer ond bevel ongle;
- ROls both in 3D spoce ond 3 orthogonol plons;
-DVH;
- Prescribed dose ond isodose prescription;
- Colculoted Number of Monitor Units.
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ISO 9001:2015

EN ISO 13485:2016

tD 9105081319

Technical Features

Moin Unit

Trocking Unit

US probe:40 mm or 25 mm

Wireless footswitch

Novigotion Tool for US probe

Novigotion Tool for opplicotor terminol

Locolizotion Tool for operoting toble

Tool for contouring

Live-CTtoble

Mechonicolorm

Plug & ploy instollotion

TFT flot screen LCD 27" colour monitor

RAM:24Gb

Loser colour printer (A4 size)

DICOM RT/3.0compliont

lmoging supported: US (integroted) ond CT/MRIPET-CT/PET-MRl

Connectoble with/on ony stondord
record-ond-verif y ond PACS

lmport/export DICOM imoges

Dose colculotion olgorithm bosed on
Monte Corlo Simulotion

PATENT PENDING
S.LL Sordina IORT Technologies S.p.A.
V.A.T. Numbe r 037 82160240

Registered Office
Galleria delPozzo Rosso, 13
36100 Vicenza,ltaly
Phone +39.0444.233711
Fax+39.0444.233790

Operative Office and
& Main Factory Prenrises
Via dell'lndustria, UA
04011 Aprilia (LT), ltaly
Phone +39.06.92062446
Fax +39.06.925797O
Fax +39.06.56561431

info@soiort.com
www.soiort.com
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