Researchers devise simulators to unmask arterial blockages

BY AMDY SHaw

hantams first appeared on

the medical scetie im the

19205 when crode wax

blucks and water tanks sub-
stituged for human tisue in X-ray
experimenss

Tiliny, highly sophisticated med-
ical phantor’ seproduce bady parts
ar even g whole body for use in g
widle range of research, westing, cali-
brating, teaching, and more resentle
thernpeutic imaging applicatinns,

Phantoms ¢an be actual phyvsical
mosclels of thie head or the dbdomen,
for instance or they can be pea- )
srammable ‘back boxes’ containing
plasthes or pels that mimic human
fise, including diseased arteries; or
they can he computer-generated, vie-
tual phanioms — all of which help
vaddiologists better unclerssand
theaugh simwlation what they see
wihen thiy cupose renl humans o
read rdingwom,

At the Centre Hospitalier de L'L-
miversite de Montcéal (CHUM, re-
search engieer Dr. Guy Cloatior i-
rects thie works of the Laboratory of

Bigrheology and bMedical Ulrrason-
ics; which develops better phamoms
far use with ulirasound, CT, and
ME irn.||.l_;||q-;.

Mast recently, D, Clawtier's lab
his devdoped a new sergical sien
designad o be particularly compati-
ble with cardiovascular MR imoging.
Its design is miow in the hands off
CHUM's techinology trarsfer office
and ready for commiercializarion af-
ter much peseirch amd development
at CHUM.

“WWhat we =t out o show was
b well 1he stent reduces the arei-
facts thay can eheature ME images”
explains Dr, Clowtier, "When you put
a stent intaan artery; v 210 to M)
porgent of 1the cases, there will ke 3
re-steraais, In olher words; the vesss|
will get blocked up again inside the
atemd. Thar creaies a shivlding effect
that hides the Backage frons CT or
MR exammination and thesefoae pre-
verls proper diagnosis. So they asked
us 10 eviluate this wsiong a phaniom,
OF conrse, wou couldi’ do this with
i real pagient umless yom wen o and
cut the artery open.”

Lhsimg an experimentad phancerm

backbeo that draws cm a database of
ienages and analyses them with algo-
rithms, De. Cloutier can identify the
irnaging artifact in CF or ME exams
that'’s shiclding the re—shenosis frons
wiew el ineﬁhn hae cary peer thrsugh
i expostig the blockage insdl,

“The patent that's a the Base of
the systern relates 10 the use af
imarkers that are wisible in all imag-

CHUM's Dr. Cloutier has
devised phantems that can
improve the images
produced by CTs and Mis,

g mindalities, They g son the
menns ey combine the moclaliiied in
rulriple was moorder o get the
dearest picnare possahle of wehat you
are Joaking at”

In sdler words, diniceins ”“i”H
the new imege-mixing phanton: will
b ghle 10 coomibime an ultrasgueed
with g CT1 and & MR image by so-
per impasing the merkers an ome
image over the dame rarkers on the
uther images —.and then re-construct

from the three lined-up pictures a
single 30 ings: of the targe) wesel.
“The hox congains material thar
mrnics hurman tissse when Tokad a1
by gither wltrasonmd, CT or ML ex-
plains D Clonticr., “Sed it ook a lot
of reseanch en fimd the right material”

Tav et it 20 0 bockage Tooks sight
1o o radicdopkst wsing the box in any
maesdadivy, Dr, Clouther and his re-
searchers had o ealfbeate the
acoualic impedemce and 1he X-ray
absorprion, among a lot of other
qualitics of the candidale materials
for im=ide the bow.

B nemw thaxt wee've gog It raghs,
vescan even plug the boointo a
pumipy, for instance, and measure the
flaw af a Blood sisheritule through
the phantom 317 constrction of the
re-stenosis and stent in ihe arsery,”
explains D, Cloutier.

The beomes and their seltware pro-
duce high-resnlution maddels af the
geoanelry of the vissel, it selerosis,
stents, o catheters The comiputer
conkrolled tow pumyp passes the
band sabstitute thrauph the model's
plastic ar gel imitachon tissoe and
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measures ity velocity — to help clinkians
snalyie what they ane seeing, o mayhe
s feelng — in acwil MRL CT, ar ultra-

-sond examinaions of the Mocked o
repained vessel.

In short, phanicans siimulate both the
ol fhosw and the pachology of the sus-
pect vessel, The result is there are mamy
applications for phantans.

“Far cxample, beawse you ard creat-
i moesdels chey can b oped 1o plan fu-
ture intzrvertion &l procedures and they
can be wsed as teaching tools,” savs D,
Clenstier. “Manufactirers akio use thern
tir 128 and calibeare their devics. Simi-
|.u.r]p. e medical |.1J'L;ni{‘_- L‘L‘pdl.'l'")f-."ﬂlb'
in huspllal-s uge them o chack the cali-
hration of the haspital’s own imaping
cijuipHment.

“But also one of their jobs iz 1o ad-
s what the best produces on the mar-
herare for their particelar instigution’s
needs, The department @n usc poan-
Lo o assess the accuricy ol a
prospective purchase. Thats préy im-
portant to know wien pou e buying a

piece of imaging equipament tht fay
cirst 35 million.”

Uneler development currendly is a
large phantam hlack i in T
Clowtier’s [ah wetghing in at a hefty 100
pounds that con mimec what's going o,
Iabesiiibo w-wise, throwaghpae the entire
lman thozax. 11 is meani 10 keep in
siep with diagnosiic imaging’s progness
torwards Lrper avea and whale bedy
imaging:

Sheliey Medical Imaging Technala-
e, chose 4o Londan, Oivlasio, has al-
ready commerncialized several imaging
phianiom systems, inchuding an
aneierysin phontam bought fram De
Cloutier's Baocheubogy and Medical Ul-
trasanics Labaragory.

Shelley specialines in highly accurte
bl fless aned vascular simulation m-
chines and software for diggnostc nicd -
ial immaging, 1is phantom products in-
clude pump simalators, yascalar madels,
iimel bileod mimicking Muails for wse ina
range of applications induding MEL, CCT,
ulirasonnd; endovascular, and angio-
wraphic imagang.

Shelley s world-wide cusiormess in-

cludke aver PO hospitals, univirsiies, re-

iearch instinates, regolatars, and reanu-
facturers. Among the notables are the
R Chibdren's Hospital, Tosonta's Sun-
nybrook Health Scicnccs, Stanfond Ung-
versaly, ke Univessiny, Brinin's Kings
College Hospital, the Maya Clinic, the
115, Mational Institutes af Health, the
Faod amd Drug sdmivistration (FLOAR,
e medical wings of GE, F|1i|i[‘:ﬁ. and

Phantoms can be used to plan
interventional procedures and
also as teaching tools, notes
Dr. Clowtier.

Siernend —aned quite natagally the negh-
bowring Imaging Research Laho ratorics
it the Robasts Research [nstitute,

[or. Clonstier i5.akso proad of a one-
year licensing nption agreement his kb
signed in January with Boston Scientific
It's connected with a phantom applica-
1 1hat will imprave intravosculag ul-
trasoaind e mination s of the femoral
artery. With 20- percent funding from

Basten Scientific and ibe remainder
{rom the Cuebec Gawernment, D

Choutivr will validane the sysem as the
niest step towards its commercializatinn,

“Beanass the fenvesal artery fs larger
than carnnary arteries, where most imag-
ing el opanent s @Some ik, we s a
Jower-powersd transdueer (20 MHz) o0
that we get less artifacts being reflected
hack from the Bleod and get a clearer
pictisre tham wouwoild wsing che higher
powered (40 MHz) bechnolagy for oors-
nary arterics,” explaing g, Closrier.

Adsoy D, Clowtier's lab has just con-
duded & dimical study of 45 strole vic-
tims festing the ability of phanton tech-
nology {u measur: the dasticity of the
daratid artery a8 o means of predicing
stroles, He and his slaff are corrently
wriiing upra scienbific paper on the e
sults for imternational publication.

And most recently, 18 Climitler fe-
ports, twormajos pharmacetica] cempa-
nics have been discussing usiog plenton
black beoses 1o hely design and indtially
121 new dnags. Tt's 0 method that conld
passibly ave the bengthy drug develop-
ment process both years and millons.



