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• Goal:	The	parenchyma	analysis	module	performs	
densitometry	in	chest	CT	scans	by	isolating	the	lung	region	
and	computing	different	phenotypes	based	on	the	histogram	
of	the	density	measurements.

• Densitometry	is	used	to	quantify:
• Emphysema:	Emphysema	is	computed	in	full	inspiratory	scans	as	
the	percentage	of	voxels	below	a	given	threshold,	typically	-950	
HU	or	-910	HU.	Other	surrogate	metrics	of	emphysema	are	mean	
lung	density	and	lung	mass	(mean	lung	density	*	volume)

• Gas	Trapping:	Gas	trapping	is	computed	in	expiratory	scans	as	the	
percentage	of	voxels	below	-856	HU.

• Interstitial	Lung	Disease:	ILD	is	computed	in	full	inspiratory	scans	
as	the	percentage	of	voxels	between	-600HU	and	-250	HUs.

Overview
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1- Select	an	input	CT	image
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Parenchyma	Analysis

2- If	available,	select	the	partialLungLabelMap for	the	
selected	input	CT
Tip:	If	None,	a	new	LabelMap would	be	automatically	created	
during	the	analysis

Note:	When	a	partialLungLabelMAp is	already	selected,	
options	for	label	map	creation	are	disabled.	
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3- Filtering	options.
Tip:	By	default	filtering	is	set	to	”off”,	turn	to	“on”	to	activate	filter
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Parenchyma	Analysis
Tip:	when	filtering	is	”on”	a	new	frame	opens	up

Select	filter:	non-local	means	(NLM),	median	or	
Gaussian	filter

Select	whether	to	apply	filter	in	2D	or	3D

Select	filtering	strength:	Smooth,	medium,	Heavy

Check	“Filter	for	phenotype	Analysis”	if	filtering	
should	not	be	used	for	creating	the	label	map
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Creating	partialLungLabelMap.	Select	method.
Tip:	Slow	method	takes	more	time	to	finish	but	is	more	accurate.	

8- Click	Apply	to	start	the	parenchyma	analysis
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The	lung	density	histogram	is	created	
for	each	region	
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A	table	with	the	metrics	for	each	region	is	also	created	and	presented	on	the	
interface
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In	the	Histogram	Section,	regions	whose	
histogram	has	to	be	shown	can	be	
checked	
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Parenchyma	Analysis
View	a	Chart	with	the	obtained	results

10- Click	on	“Chart”	to	see	the	results	of	the	selected	statistic

9- Select	the	desired	statistic
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A	chart	showing	the	selected	statistics	for	
each	region	is	created
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Save	option:	click	on	“Save”	to	save	the	
computed	statistics.

Open	option:	Click	on	“open”	to	open	
previously	done	statistics

Export	option:	Click	“export”	to	export	
the	computed	statistics

Click	“clean	caché”	to	remove	all	saved	
statistics
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• The	Parenchymal	Analysis	module	is	part	of	the	Chest	Imaging	
Platform	extension	for	3D	Slicer	(www.chestimagingplatform.org)

• This	work	is	funded	by	the	National	Heart,	Lung,	And	Blood	
Institute	of	the	National	Institutes	of	Health	under	Award	
Number	R01HL116931.	The	content	is	solely	the	responsibility	of	
the	authors	and	does	not	necessarily	represent	the	official	views	
of	the	National	Institutes	of	Health.

• Contributors:	
• Pietro Nardelli
• Applied	Chest	Imaging	Laboratory
• Brigham	and	Women's	Hospital
• Harvard	Medical	School
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