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Aims	 to	 enhance	 the	 scien3fic	 bases	 and	 clinical	
prac3ce	of	Radia3on	Protec3on	in	the	medical	field;		

Be<er	understand	and	evaluate	the	health	effects	of	
low-dose	ionising	radia3on	exposure	from	diagnos3c	
and	 therapeu3c	 imaging	 and	 from	off-target	 effects	
in	radiotherapy.	

Implica4ons	of	Medical	Low	Dose	Radia4on	Exposure	







	
Task	1.		Development	of	novel	op4miza4on	methods	in	chest	CT		
Subtask	2.1.1		Combined	objec5ve	and	subjec5ve	image	quality	assessment	in	chest	CT		
Subtask	2.1.2		Development	of	a	novel	method	to	es5mate	pa5ent	organ	dose	from	chest	CT		
Subtask	2.1.3		Development	of	an	innova5ve	soBware	tool	on	image	quality	and	radia5on	dose	
	
Task	2.2		Op4miza4on	in	fluoroscopically-guided	interven4onal	procedures		
Subtask	2.2.1	Pa5ent	dose	es5ma5on	in	fluoroscopically-guided	procedures		
Subtask	2.2.2	Real-5me	pa5ent	dose	monitoring	in	fluoroscopically-guided	interven5onal	procedures		
Subtask	2.2.3	Evalua5on	of	efficiency	and	effec5veness	of	staff	RP	tools	for	interven5onal	procedures	
	
Task	2.3	Dose	evalua4on	and	op4miza4on	of	mul4modality	imaging		
Subtask	2.3.1		European	study	and	establishment	of	DRLs	for	specific	applica5ons	of	CT	in	mul5-modality	systems		
Subtask	2.3.2	Pa5ent	organ	dose	es5ma5on	and	op5miza5on	of	chest	mul5-modality	protocols		
Subtask	2.3.2.1	Es5ma5on	of	pa5ent	organ	doses	from	chest	CT	used	in	mul5-modality	systems		
Subtask	2.3.2.2		Es5ma5on	of	pa5ent	organ	doses	from	two	commonly	used	PET	and	SPECT	tracers		
Subtask	2.3.2.3	A	study	on	op5miza5on	of	mul5-modality	imaging		
	
Task	2.4	Development	of	imaging	and	radia4on	dose	biobank,	harmonised	coding	and	structured	repor4ng	tool		
Subtask	2.4.1	Imaging	and	Radia5on	Dose	Biobank		
Subtask	2.4.2	Development	of	catalogue	of	codes		
Subtask	2.4.3Development	of	templates	and	pilot	system	for	Structured	Repor5ng		
		
		







Combined	objec4ve	and	subjec4ve		
image	quality	assessment	in	chest	CT		

Subtask	2.1.1		Combined	objec5ve	and	subjec5ve	image	quality	assessment	in	chest	CT		
Subtask	2.1.2		Development	of	a	novel	method	to	es5mate	pa5ent	organ	dose	from	chest	CT		
Subtask	2.1.3		Development	of	an	innova5ve	soBware	tool	on	image	quality	and	radia5on	dose	



 Chest	CT	 is	 the	2nd	most	 frequent	
imaging	modality	for	lung	diseases	
diagnosis;	

 HRCT	 improve	 inters33al	 lung	
disease	diagnosis	acuity;		

 CT	 can	 also	 be	 use	 for	 virtual	
bronchoscopy,	 angio-CT	 and	 in	
guiding	procedures;	

The	European	Respiratory	Society,	2018			



Chest	CT	-	Pulmonary	embolism	
3	x	
dose	

EUR	CT	1999,	2004	
RP	180,	2014	

PHE	UK	survey,	2014	
EuroSafe	Imaging	2016	/	ESI-0034	-	DRL’s	based	on	clinical	indica3ons	

-	3x	
dose	



HiGH	RISK	 MISS	DIAGNOSIS	



Noise	
CNR	
SNR		
Spa3al	Resolu3on		
Low	Contrast	
Uniformity		
Artefact	Index	
Geometric	
Accuracy	
	



 Radiologist	low	interest	in	objec3ve	image	analyses;	
  Subjec3ve	image	criteria	is	3me	consuming	–	anatomical;	
 Results	are	not	combined;	
 No	direct	rela3on	with	CT	dose	values.	



Phase	1		
Chest	CT		

clinical	informa3on	

Most	frequent	chest	
CT	clinical	indica3ons		
Analyse	dose	values	
per	clinical	indica3on	

Diagnos3c	acuity	
affected	by	low	dose	

Phase	2		
Imaging	quality	

criteria	 Delphi	technique	

300	CT	image	analyses		

Experienced	
Radiologist	from	5	
university	hospitals	

New	clinical	criteria	

300	CT	objec3ve		
image	analyses		



Phase	3		
Image	quality	levels	

Combined	subjec3ve	and	objec3ve	

Chest	CT	protocols	for	defined	indica3ons	

Assess	image	quality	levels		

Phase	4	-	Op4misa4on		

Pa4ent	image	
Noise,	noise	structure,	
contrast	and	sharpness	

Exposure	parameters	
tube	poten3al,	current,	

modula3on,	noise	suppression,	
filtering	and	reconstruc3on		

Dose	+	Image	
Per	clinical	
informa3on	



ü  Determine	image	quality:	
	 	combining	objec3ve	and	subjec3ve	image	analysis	

ü  Maximising	op4misa4on		
ü  Without	compromising	diagnosis.	
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