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Characteris1cs	of	the	breast	CT	
protocol	@	SYRMEP	

	

Giuliana	Tromba,	Diego	Dreossi	

EleFra	–	Sincrotrone	Trieste	
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Beamline characteristics  

Doses goals 
	

Beam:		
Available	energy	range:	9	-	42	keV	(	32	-	40	keV	for	breast	CT)	
Horizontal	size	at	pa1ent	posi1on	(7	mrad	horiz.	opening):	21	cm	
Ver1cal	size	@	pa1ent	posi1on:		
- 	presently	defined	by	the	pa1ents	slits	system	≅		3.4	mm		
- 	with	an	adequate	beam	expander		≅	5	-	6	mm	(depending	on	beam	energy) 		

	
Distances:	

	Source-to	pa1ent:	30.2	m	
	Pa1ent-to-detector	distance:	1	-	1.8	m	

	
Typical		Pixirad	working	condiCons:	

Rate:	30	Frame/s	(FPS)		
Number	of	projec1ons:	600	–	1200?	

	
Possible	doses	goals:	

Mean	Glandular	Dose:	5	mGy		(or	less?)		
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Patient support 

Rotation 

Horizontal  
adjustment 

Vertical scanning 

Rotation for 
projection selection 
and tomography 

ϑ : ±Nx360° 
vϑ : ?-60 °/s 
Resolution  < 1° 

Δy : 20 cm 
vy : 0.5 - 4 cm/s 
Stability vy : 1% 
Resolution : ~100 µm 

Δx : 40 cm 
Resolution : ~1mm 
vx : ≈5 cm/s 
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SAFETY	and	Supervision	
systems 

4 

Data	reconstruc1on	and	
visualiza1on	

Patient imaging 

Personnel	Access	
Control	System	(PACS)	

Dose	Control	
System	(DCS)	

Supervision	and	Human	
Machine	Interface	(SHMI)	

Beamline	Control	
system	(BCS)	
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Personnel Access Control 
System (PACS) 

•  It determines access conditions to the patient 
hutch 

•  Based on Pilz PS 3000 PLC with high safety 
standard 

•  Operating modes: experiment and patient 
•  Experiment mode (i.e. standard beamline: 

door locked, standard search procedure 
required to open beamstoppers, etc.) 

•  Patient mode: ‘Radiologist’ key inserted, 
door unlocked, modified search inspection)  

CPU & I/O 
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The Dose Control System (DCS)  

It is active in patient mode, during the acquisitions of flats without the 
patient and during the multiple CT scans of the exam 
 

Aims:  
to prevent over-exposure and useless exposure to the patient 
to monitor the correct working conditions of all the components before 
and during a scan 

Alarm states: 
Malfunction of dose monitors 
Malfunction of detector 
Mismatch of monochromator energy 
Malfunction of monochromator 
Overcome of skin doserate threshold  
Overcome of integrated dose threshold  

Actions: 
Abort of exam: closure of safety and imaging shutters 
Acoustic alarm 
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Protocol design: multiple 
scans 

- Continuous rotation at constant angular speed (with SHa open) 
-  Vertical displacement after completing each 180° turn (SHa closed)   
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•  β  - angle performed during each 
vertical displacement (with no 
beam) 

•   n – number of scans 
•  αtot - total angular displacement 

performed for the entire exam 
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Scan 

Support	rota1on	

Support	ver1cal	transla1on	

ShuFer	

Trigger	PIXIRAD	

Required	1me	each	exam	
-	using	Pixirad	at	30	FPS	à	needed	1me	one	scan	with	600	projec1ons	=	20	s	
-	Ver1cal	displacement,	Pixirad	switch	off/on	:	5	s	à	25	s	each	slab	
-	For	a	required	scan	area	3.4	cm	with	3.4	mm	beam	height	à	10	slabs	

Time	required	per	exam	=	250	s	!!!	
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Energy selection 

Breast sizes 

Energy	

Breast	Immobilizer	(BI)		
has	to	be	used	to	prevent	mo1on	
ar1facts	and	reduce	the	breast	
thickness	crossed	by	the	beam		
	
	

BI	size	

Note:	It	has	s7ll	to	be	decided	if	in	the	
energy	selec7on	there	is	the	need	to	
differen7ate	for	different	breast	
densi7es	(glandularity	class), i.e.	“low”,	
“medium”	or	“high”….	
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Patient examination Protocol 
(Supervision and Human Machine 
Interface (SHMI)) 
 

10 

	

•  Pa1ent	is	selected	for	PHC	breast	CT	
•  Assump1on:	 conven1onal	 exams	 performed	 at	 the	 Hospital	 (MX,	

tomosynthesis,	MRI,…)	are	available	before	the	pa1ent	arrives	at	EleFra	 	 		BI	
size	is	known	(in	case,	also	an	es1mate	of	glandularity	class	is	available)		

•  PACS		key	is	turned	to	pa#ent	mode	
•  Pa1ents’	parameters	are	input	to	SHMI	
•  The	correct	X-ray	energy	is	selected	by	SHMI	and	beam	is	op1mized	
•  Flats	images	are	taken	at	the	pa1ent’s	entrance	at	EleFra	
•  Pa1ent	is	posi1oned	with	BI	
•  The	radiologist	decides	for	the	scanning	range	(laser	pointers)	
•  The	radiologist	exits	from	the	pa1ent	area	(search)	
•  SHMI	performs	the	final	check	on	parameters	correctness	and	automaCcally	

starts	the	enCre		CT	exam	
•  A	check	on	CT	data	consistency	is	made	at	the	end	of	each	scan		
•  A	 first	 reconstruc1on	 of	 a	 CT	 slice	 is	 performed	 before	 the	 pa1ent	 leaves	

EleFra	

	
	



Thanks for your attention ! 
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Patients selection 

	

Inclusion	criteria	(to	be	discussed)		
Pa1ents	candidates	for	quadrantectomy	

	-	Lobular	lesions	
	-	Lesions	unvisible	with	MRI	
	-	Cancer	stadia1on	

	
		

	
		

Possible	use	of	Contrast	agents	?	

Interest	in		breast	density	measurements	?	

Use	of	SR	breast	CT	slices	for	refining	the	therapeuCc	approach?	
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Possible solutions for Breast 
Immobilizer 

14 


