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Walk-Through	MRI:	Affordable	Technology	for	Well-Patient	Cancer	Screening
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Mammography	is	the	‘gold	standard’	for	early	detection	of	breast	cancer,	but	it	misses	half!

Dynamic	MRI	is	dramatically	more	effective	in	early	detection,	but	it	is	not	affordable!

A	new	approach	to	magnetic	design	algorithms	has	been	used	to	project	a	domain	of	magnetic	field	outside the	structure	of	a	magnet,	with	
1.5	T	field	strength	and	<ppm	homogeneity	in	the	volume	of	interest	of	a	target	organ.		The	patient	can	then	walk	into	the	target	location	
and	before/after	contrast	images	can	be	acquired	in	a	few	minutes	time.		This	provision	uniquely	makes	it	possible	to	reduce	the	cost/image	
to	be	comparable	to	radiology	procedures.		A	design	specific	for	breast	imaging	has	been	developed.		It	can	implement	an	abridged	prototol
that	could	provide	>90%	sensitivity	and	70%	specificity	with	10	minute/patient	throughput.

Challenge	for	Magnetics
T

Cable-in-Conduit: enabling	coil	technology	for	IR	magnetsCable-in-Conduit: enabling	coil	technology	for	IR	magnets

offer	
Motorized	bend	tools	form	windings	in	precise	contours.
Form	racetrack	or	flared-end	windings.
Demonstrated	that	finished	windings	have	same	Ic as	wires.

Splice/lead	joint	is	easily	
mounted/demounted,
manifolds	SCHe flow

• 40,000	US	women	die	of	breast	cancer	each	year.
• 12%	of	all	women	will	be	diagnosed	with	breast	cancer	during	their	lifetime.
• 98.6%	of	patients	survive	>5	years	if	cancer	is	detected	while	it	Is	localized.		
• The	key	to	long-term	survival	is	early	detection.
Mammography	has	several	limitations:
ØIt	has	a high	rate	of	false	negatives	– it	misses	tumors	that	are	invasive.
ØIt	has	a	high	rate	of	false	positives	– it	flags	lesions	that	are	not	invasive.
ØIt	has	a	high	interval	cancer	rate:	women	have	a	negative	mammogram,	

then	palpate	a	tumor		within	a	year!
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Invasive	lobular	carcinoma	- Mammography	missed	it!
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Dynamic	MRI	today	is	done	only	in	whole-body	
MR	imagers.
It	takes	one	hour	to	image	one	patient.
Time	is	money	– Breast	MR	costs	>$1,000.
It	is	not	affordable	for	well-patient	screening.

We	undertook	to	develop	a	way	to	project	a	
domain	of	1.5	T		field	with	homogeneous	~0.1	
ppm	outside	the	magnet/cryostat	- Open	MR.
Open	MR	has	been	in	manufacture	and	use	for	
many	years,	but	never	with	1.5	T	and	never	
with	0.1	ppm	homogeneity.

Magnetic	fields	you	can	walk	into	for	imaging

Field design for the three gradient coils: a) z gradient; b) x gradient; c) y gradient. In each coil the
pattern of currents on the coil surface, and the variation of the gradient over the VOI is shown.
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Conclusions	
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v We	have	developed	an	optimization	algorithm	in	which	the	region	of	
currents	is	meshed,	and	an	orthonormal	basis	of	multipoles	is	
generated	on	the	desired	homogeneous	region.

v We	have	developed	a	method	of	killing	vectors	in	which	each	
succeeding	multipole	is	removed	by	re-optimization,	including	the	
nonlinear	response	of	the	steel	flux	return	elements.

v We	have	 a	toroidal	region	with	<0.1	ppm	homogeneity	that	is	suitable	
for	dynamic	breast	imaging	in	a	walkthrough	geometry.

v The	projected	cost	per	image	is	comparable	to	that	of	mammography.


