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(SYnchrotronRadiation for Mammography) ..
Agreement among the Public Hospital of Trieste, the University of Trieste and Elettra

Aim
In vivo mammographic studies
on selected number of cases picked out by radiologists

Target
Patients with dense breasts
conventional radlographs with uncertaln dlagn03|s

Set-ups
| phase: PHC planar radiography with conventional screen-film system
Il phase: use of digital detectors
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BEAM LINI

BEAM

' Be : Berillium window . g™ — ~ o
| M : Monochromator .+ e <
Al : Aluminium filters - - -

Pb : Lead shieldings
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BEAM LINI : U
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BEAM

FS : beam mask _ . s L: laser scanner —
HS : horizontal slits P Firessmg LOW « B patient support (bed)
iC1,2 : ionization chamber PI g Iasgr RRRTETS , ‘D detector

S; : safety shutter S; . ;TGIF‘S ' P RS : film light board
S, 3+ imaging shutter Chg¥ reasTeompressdr RM : rate monitor
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~\ Split into decoupled systems

-\ System Functions identification

\ System safety grade identification

~\ System integration without decoupled

functionalities disservice

v Minimizing exam execution time
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< EN 1050
Safety of machinery. Principles for risk assessment
»CET 62-5
Medlical electrical equipment
»CET 64-4
Electrical installations in locations used for medical practice
“EN 418
Emergency Stop Equipment
S EN 964-1
Safety of machinery. Safety related parts of control systems

S EN 349

Safety of machinery. Minimum gaps to avoid crushing of parts
of the human body



e maenle .

It is essential the risk evaluation (EN1050) in

- projecting a machmary and - the choice of its
- security ca’regor); (EN954 1)’“’ _———t

s =

S = accident seriousness

F = attendance of presence
near the machinery

P = prevention chance
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Does NOT lead to loss of a | Does NOT lead to loss of a

SN AL safety function safety function

Do not require to be

ALL FAULTS detected.

Will be detected.

There will the protection
against accumulation.




v Decoupled systems with suitable safety gr'ade
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» Beamline Control System

V3 3poup Brarfine - Uasila Frsten EEE

VME Cpu & “traditional" I/O - - |
Web graphic interface TIIeCL T .

< Beamline Access Contfrol
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» Beamline Access Contro

SMATIC §5

Siemens Simatic-S115U PLC




Bed- film

Breast Compressor

Access and Dose Control
Machinery Safety
Supervision and human-machine

graphic interface
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‘Laminar beam * vertical scan = ared image



Horizontal positioning :
alignment

Rotation :
exam projection
(top-to-bottom view
and oblique side view)




Breast Compressor is fixed respect to patient support that can rotate!!!
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| Function:

Compression - Motion Interlock & \‘3 .

) Safety device: |
N PNOZ X2 PILZ |

s —
- o
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] Motion Control:
I Motorola MC68360
l

I,l
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rO;O @89 | : . \
ST B 5afe’ry device: -
PNOZ X2 PILZ
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Motorized paddle S Manual paddle
(

A L 2 “Open” Limit
switches

Magnetic brake

2 “Close” Limit
switches

2 “Open” Limit
switches & 1 Breast 2 “Close” Limit

! _ A
presence pswitch switches <
i

© ) [ren |

Release

Hall Sensor switch
D) [rear

Potentiometer Encoder

%| control
A ontro
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Motorized paddle

(

2 “Open” Limit
switches

Magnetic brake

max 200 N

2 -Open” Limit | 7 Motor current limitation

presence powien (directly on hardware)
Paddle release (brake)

Hall Sensor | aftel‘ “hall SenSOl‘”

Potentiometer Encoder readout (PIC prog ram)
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beamline in - two
ways:

- Experimental Mode

 Experimental

| Exper'lmen‘ral
~fraditional B

} Access Contr

|

|

(8.AC.5.}

“\ - . .
Patient Room.. customized.  ® el T

access controlsystem to = - -t ‘
patient room (P.A.C.S)) : ( l






Channel B

]

Channel &

wirindg

Maximum safety due to

» BGTUN-approved software function blocks PR s e
* Encrypted software v'." Sicherheit der
—— | Elektronik

Triple diverse structure PRODUCT SERVICE

Dynamic =elf test
Approved hardware, BG EN 954-1 category 4,
T DIN Y 19280 AK G




P.A.C.S. Technologies

S14

checked

S6
Key C blocked

S0
Key B extracted

A
\ 4

S1
Key B inserted

S2
Key C unblocked

S3
Door open EM

A

A 4

S4
Door closed EM

V_‘

S7
Emergency EM

y

Experiment Mode

S15
Search PM

A 4

S16
Search with
door open

S10
Door closed, room
checked

A 4

S13
Door open PM

A 4

S17
Emergency PM

S18

PM

Door closed, room not

Patient Mode

IS
Initial State

Reset Emergency
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sensors and actuators
aquired from PLC are

readundant

| SVE, and have been choosen with [E2

< d/ffer'enf fec/ma/agy p—




Potentiometric sensor
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crushing hazards

Crushing dan'ger' against * Patient fall danger
wall




In order to fullfill the safety
requirements, some devices to
avold dangerous movements
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Tonization- | -# & Beaw__e’ L
Chamber __.Jus =—{Control¥ - |~
W System |

N |

Ancillary §y\s"rel;ns
(i.e.: Environmental
Data,...)

Access & Dose
Control System




‘Functions:

<+ Control all systems to:

Insert initialisation/calibration data

Register patient data

Select the X-ray energy and optimize the beam

Verify the congruency of all the examination parameters
Manage the pre-scan

Carry out the scan

X X X < N X

Register dose report
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Inserire i dati Anagrafici, Clinici e Tecnici

Dati Anagrafici
Numero
Radiologico

Iniziale Iniziale
Mome | Cognome

Dati Clinici

dl

Dati Tecnici
Ghiandolarita' - [%]
® Bassa [ O- 33 %]
O Media [34 - 66 %]
' Alta [67 - 100 %]

Dose Ghiandolare Media (DGM, ¢ - [mGy]

Frazione di DGM nella Prescansione- [ %]
10

M Procedi

Spessore -[cm]

Dose in Ingresso (ESD) - [mGy]

Mumero Campioni nella Prescansione
11000

wl Esci




Preparazione Prescansione

Quota di inizio Prescansione .
Quota di fine Prescansione |
Velocita' di Prescansione .

Valore corrente dello spessore seno

Dose Ghiandolare Media
prevista per la Prescansione (DGM

DGMprescan / DGMref :

DFESCEH) :

M Procedi




’ v'Systems have shown high reliability and efficiency
v Mmor' changw@e B@'éfr"‘é’ﬂkeﬁ{
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v Integration of digital detectors. - .~
vRealization of tfomosyntesis/ )‘-omogr'ciphy



G Tromba AVascotto
Elettra, Sincrotrone Trieste

F.Arfelli, E.Castelli, R.Longo, T. Rokvu:

W S SR I S———_ )

Department of Bﬁ,}g@_& INEN e e

University of Tr;é'_s i ;-r.r

""7“

y ~

M.A. CﬁVacE\QUﬁIWBﬁWW
Department of Radiology p—
Unlversmty and Hospltal Trlestg

)

P. Bregant, F. dé Guarrini
Health Physics - Hospital, Trieste

- e "~~', =
--"‘7*?:1-5\



A.Abrami, K.Casarin, V.Chenda, D.Dreoss)
G. Tromba, AVascotto =

Thanks for

your kind
attention

— e N A - - - — —



