
How Good is Can ada’s Med i cal
Tech nol ogy Inven tory?

Main Conclusions

• Canada lags many other developed nations in the size of its medical technology inventory.

• The age and sophistication of medical technology determine the quality of available services.
Outdated and unsophisticated equipment is qualitatively much different from relatively new and
highly sophisticated medical equipment.

• Canada has far too many older, outdated, and possibly unreliable medical technologies currently in
operation, and too few newer technologies. The situation is particularly alarming for bone
densitometers, angiography suites, lithotripsy units, and cardiac catheterization labs.

• The medical technology inventory in Canada’s free-standing facilities is generally newer (with the
notable exception of bone densitometers and MRI) than in hospitals. Nevertheless, both Canada’s
hospitals and its free-standing facilities could be replacing older equipment more aggressively,
which would benefit both patients and health care providers.

• Canada’s inventory of medical technologies is less sophisticated than might be considered optimal.
For example, many of Canada’s CT scanners are unable to provide the clinical benefits and more
comfortable and less invasive screening services offered by newer, more advanced models. Further,
much of Canada’s inventory cannot digitally archive and
communicate images.

• These findings are particularly alarming given that the federal
government transferred $3 billion to the provinces in an effort to 
improve the availability of medical technology in Canada
between 2000 and 2004, and that Canada maintains one of the
developed world’s most expensive universal-access health care
systems.
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Introduction
Med i cal tech nol o gies are an impor -
tant com po nent of med i cal care and 
can pro vide sig nif i cant ben e fits to
patients. Med i cal tech nol o gies can
advance the iden ti fi ca tion and treat -
ment of dis ease, pro vide more com -
fort able treat ment regimes and
reduce pain, offer new treat ment
options where none pre vi ously
existed, and pro vide a safer envi ron -
ment for both patients and pro vid -
ers. Put sim ply, advanced and
sophis ti cated med i cal tech nol o gies
improve health out comes and the
qual ity of life for patients for tu nate
enough to have access to them.

Numer ous reports and stud ies have
shown that Can ada lags many other
devel oped nations in the size of its
med i cal tech nol ogy inven to ries (see, 
for exam ple, OECD, 2008; and
Esmail and Wrona, 2008). Nota bly,
this is occur ring in spite of $3 bil -
lion in tar geted fed eral trans fers to
Can ada’s pro vin cial gov ern ments,
and in spite of the fact that Can ada
main tains one of the devel oped
world’s most expen sive uni ver -
sal-access health insur ance pro -
grams (Esmail and Wrona, 2008;
Esmail and Walker, 2007). The lack
of access to advanced med i cal tech -
nol o gies can seri ously affect the
com fort of patients under go ing
treat ment, the suc cess of the treat -
ment, and patient lon gev ity and
qual ity of life fol low ing treatment
(Esmail and Wrona, 2008).

Apart from the size of med i cal tech -
nol ogy inven to ries, their age and
sophis ti ca tion are also impor tant
because they deter mine the qual ity of
avail able ser vices. Rel a tive to their
newer coun ter parts, older med i cal
tech nol o gies are gen er ally less reli able
and need more main te nance, may

pro vide a lower qual ity out put or be
less accu rate, may be less safe for
patients and oper a tors, and may
expose patients to greater risk.
Newer, more sophis ti cated med i cal
tech nol o gies can allow for shorter
exam i na tion or oper a tion times,
higher qual ity out put, and can pro -
vide addi tional ser vices.

Esmail and Wrona (2008) ana lyzed
the Cana dian Insti tute for Health
Infor ma tion’s [CIHI] National Sur -
vey of Selected Med i cal Imag ing
Equip ment in order to deter mine
the age and sophis ti ca tion of med i -
cal tech nol o gies in Can ada. This
Alert updates that anal y sis using the 
lat est edi tion of the CIHI sur vey
(2008a). The sur vey data, avail able
on the CIHI website (www.cihi.ca),
pro vides the loca tion, age, and
select specifications of:

• 398 CT scanners in hospitals
and 21 CT scanners in
free-standing facilities,
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• 10 PET scanners and 16
PET/CT scanners in hospitals,
and 2 PET/CT scanners and 3
PET scanners in free-standing
facilities,

• 187 MRI machines in hospitals 
and 38 MRI machines in
free-standing facilities,
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• 350 SPECT scanners and 16
SPECT/CT scanners

3
 in

hospitals and 27 SPECT
scanners in free-standing
facilities,

• 214 gamma cameras in hospitals
and 12 gamma cameras in
free-standing facilities,

• 19 lithotriptors/lithotripsy
units in hospitals,

• 178 angiography suites in
hospitals and 1 in a
free-standing facility,

• 118 cardiac catheterization
labs in hospitals, and

• 106 bone densitometers in
hospitals and 19 in
free-standing facilities.

4

The inven tory of Can ada’s med i cal
tech nol o gies is com pared to guide -
lines pub lished by Ontario’s Expert
Panel on MRI and CT, by the
Cana dian Asso ci a tion of Radi ol o -
gists, and by the Euro pean Coor -
di na tion Com mit tee of the
Radio log i cal and Electromedical
Indus tries. The com par i sons indi -
cate whether or not Can ada’s cur -
rent, lim ited inven tory of med i cal
tech nol o gies is up to date and rel a -
tively sophis ti cated. The com par i -
sons give some insight into the
invest ment in new tech nol ogy and 
the replace ment of older, out dated 
equip ment by Can ada’s health
care sys tem.

The anal y ses below treat med i cal
equip ment located in hos pi tals sep -
a rately from equip ment in free-
stand ing facil i ties; it is impor tant to
sep a rate these two clas si fi ca tions
because in-hos pi tal tech nol o gies are 
gen er ally avail able to patients
through tax payer-funded health
care pro grams, while equip ment in
free-stand ing facil i ties is not always
avail able through these chan nels.

Age of equip ment
The age of med i cal equip ment is
impor tant for a num ber of rea sons.
Older and out dated equip ment has
a higher risk of fail ing or break ing
down, which may dis rupt imag ing
ser vices (CAR, 2000). Fur ther, it
may be increas ingly dif fi cult to
obtain spare parts for older equip -
ment. Older machines can also pro -
duce poorer qual ity images (CAR,
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2000). Ulti mately, older equip ment
might be con sid ered less reli able
and less clin i cally use ful than newer
equipment.

Var i ous orga ni za tions have devel -
oped stan dards for eval u at ing the
age of med i cal equip ment. Guide -
lines from two such orga ni za tions
are con sid ered in the anal y sis of
Can ada’s tech nol ogy inven tory
below: those pub lished by the Euro -
pean Coor di na tion Com mit tee of
the Radio log i cal and Electromedical 
Indus tries and those pub lished by
the Cana dian Association of
Radiologists.

Euro pean Coor di na tion
Com mit tee of the
Radio log i cal and
Electromedical Indus tries

The rules pub lished by the Euro -
pean Coor di na tion Com mit tee of
the Radio log i cal and Electromedical 
Indus tries (ECCREI) for the eval u a -
tion of med i cal equip ment can be
found in a report by Ontario’s
Expert Panel on MRI and CT 
(Keller, 2005). The guide lines divide 
the age of equip ment into 3 cat e go -
ries. As table 1 shows, equip ment up 
to 5 years old is con sid ered to reflect 
the cur rent state of tech nol ogy, and
the rules state that at least 60 per -
cent of the installed equip ment
should fall within this cat e gory.
Equip ment 6 to 10 years old is still
fit for use, but replace ment strat e -
gies must be devel oped for it; the
ECCREI rules state that not more
than 30 per cent of the installed
equip ment base should be in this
cat e gory. Tech nol o gies older than
10 years are con sid ered to be no
lon ger “state-of-the art,” and the
ECCREI rules state that it is
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Box 1: Descrip tions of select
med i cal tech nol o gies exam ined in this Alert

CT (Com put er ized Axial Tomo-

graphy)—CT is a pain less x-ray test in

which a com puter gen er ates cross-sec -

tional views of a patient’s anat omy. It

can iden tify nor mal and abnor mal

struc tures, and it can be used to guide

pro ce dures. A CT scan can show

detailed images of var i ous parts of the

body, includ ing the bones, mus cles, fat 

and organs. They are more detailed

than gen eral X-rays.

MRI (Mag netic Res o nance Imag -

ing)—a diag nos tic tech nol ogy that

uses a large mag net, radio waves, and a 

com puter to scan a patient’s body and

pro duce two- or three-dimen sional

images of tis sues and organs.

PET (Pos i tron Emis sion Tomo-

graphy)— a highly spe cial ized imag ing 

tech nique that uses short-lived radio -

ac tive sub stances. This tech nique pro -

duces three-dimen sional col ored

images. Unlike CT and MRI, which

look at anat omy or body form, PET

stud ies met a bolic activ ity or body

func tion. PET scan ning has been used

pri mar ily to eval u ate prob lems of the

heart and ner vous sys tem and to dem -

on strate the spread of can cer.

Nuclear med i cine—a med i cal spe cialty 

where organ func tion and struc ture

are exam ined by admin is ter ing small

amounts of radio ac tive con trast mate -

ri als to the patient and tak ing scans for 

the pur pose of diag nos ing and treat ing 

dis ease.

Gamma cam era—a device used in

nuclear med i cine to scan patients who

have been injected with small amounts 

of radio ac tive mate ri als.

SPECT (Sin gle Pho ton Emis sion

Com puted Tomog ra phy)—a nuclear

med i cine pro ce dure in which a gamma 

cam era rotates around the patient to

pro duce images from many angles,

which a com puter then uses to form a

tomographic (cross-sec tional) image.

PET/CT and SPECT/CT—These

newer fusion tech nol o gies com bine

func tional and ana tom i cal imag ing

from SPECT or PET and CT in the

same dis play.

Lithotriptor—a machine that is used

to shat ter kid ney stones and gall stones

by phys i cal or other means, such as

with shock waves.

Angiography—a tech nique that

enables blood ves sels to show up on

X-rays. A dense con trast agent (X-ray

dye) is injected into the blood ves sel,

and an X-ray is taken. This out lines the 

blood ves sel, reveal ing block ages or

other abnor mal i ties.

Car diac catheterization—a form of

cor o nary angiography used to take an

image of the blood ves sels in the heart,

to exam ine the func tion of the heart,

and to dilate nar rowed blood ves sels

that are not sup ply ing ade quate

amounts of blood to heart mus cles.

Bone den sity—a diag nos tic test that

mea sures the amount of min eral in

bones. The most com monly used test

is dual-energy X-ray absorptiometry

(DXA), a low-dose X-ray beam that

scans the spine or the hip, or both.

PACS (Pic ture Archiv ing and Com -

mu ni ca tions Sys tems)—a sys tem that

acquires, trans mits, stores, retrieves

and dis plays dig i tal images and related

patient infor ma tion from a vari ety of

imag ing sources and com mu ni cates

the infor ma tion over a net work.

Sources: CIHI, 2008b; Web ster’s New

World Med i cal Dic tio nary, 3rd ed.



essen tial that this equip ment be
replaced. Not more than 10 per cent
of the installed equip ment should
be older than 10 years.

A care ful exam i na tion of the age of
Can ada’s med i cal tech nol o gies,
using these stan dards to strat ify
tech nol o gies into three dis tinct
groups (cur rent state of tech nol ogy;
still fit for use but should be
replaced soon; and no lon ger
“state-of-the-art”) is shown in
tables 2a and 2b (hos pi tal-based
tech nol o gies) and 3 (clinic-based
tech nol o gies). The tables lead to the 
inev i ta ble con clu sion that far too
many of Can ada’s med i cal tech nol -
o gies are out dated and in need of
replace ment. Fur ther, a siz able pro -
por tion of the inven tory should be
replaced in the next few years.

Con sider that while the ECCREI
guide lines state that not more than
10 per cent of the installed inven tory 
should be more than 10 years old,

nearly 21 per cent of hos pi tal-based
bone den si tom e ters, nearly 29 per -
cent of hos pi tal-based SPECT units, 
more than 34 per cent of hos pi -
tal-based gamma cam eras, nearly 32 
per cent of hos pi tal-based
lithotriptors, more than 24 per cent
of hos pi tal-based angiography
suites, and 28 per cent of hos pi tal-
based car diac catheterization labs
were more than 10 years old at the
start of 2007 (see tables 2a and 2b).5

Equally impor tantly, Can ada’s hos -
pi tal-based inven to ries of bone den -
si tom e ters, MRI machines, SPECT
units, gamma cam eras, lithotriptors, 
angiography suites, and car diac
catheterization labs have all failed to 
reach the ECCREI’s 60 per cent
thresh old for newer machines (0-5
years old).

Can ada’s clin ics gen er ally seem to
out per form Can ada’s hos pi tals
under the ECCREI guide lines. Spe -
cif i cally, com pared with Can ada’s

hos pi tals, a smaller pro por tion of
the inven to ries of all types of med i -
cal tech nol o gies in Can ada’s clin ics   
was over 10 years old. In fact, hos pi -
tals out per formed clin ics only in
rela tion to the pro por tion of bone
den si tom e ters between 0 and 5
years of age in (40.6 per cent in hos -
pi tals, 26.3 per cent in clin ics). That
noted, an anal y sis of the
clinic-based inven tory finds a siz -
able col lec tion of rel a tively old
gamma cam eras (16.7 per cent over
10 years old), and aging bone
denistometers (73.7 per cent
between 6 and 10 years old) (see
table 3). Fur ther, clin ics failed to
reach the ECCREI’s 60 per cent
thresh old for newer machines in
their inven to ries of bone den si tom -
e ters, MRI machines, and SPECT
units (see table 3).

Cana dian Asso ci a tion of
Radi ol o gists

Another set of guide lines for the
appro pri ate age of med i cal tech nol -
o gies comes from the Cana dian
Asso ci a tion of Radi ol o gists (CAR).
Their rec om mended lifecycle guide -
lines for select tech nol o gies can be
found in The Prov ince-wide Diag -
nos tic Imag ing Review and Frame -
work for Stra te gic Plan ning report
for the Sas katch e wan Depart ment
of Heath (ProMed Asso ci ates Ltd.,
2004). Table 4 lists these guide lines
and pro vides a slightly dif fer ent set
of stan dards by defin ing the max i -
mum life expec tancy of machines.
As the report notes, “When
machines exceed their max i mum
life expec tancy, con cerns arise
related to equip ment age, avail abil -
ity of parts, uti li za tion capa bil i ties,
upgrade abil ity, clin i cal rel e vance,
oper a tional reli abil ity and
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Table 1: Rules from the Euro pean Coor di na tion
Com mit tee of the Radio log i cal and Electromedical

Indus tries for eval u at ing med i cal equipment

Age Rules

Up to 5 years old f  Reflects current state of technology
f  Offers economic and reasonable upgrade measures
f  At least 60% of the installed equipment base should be
younger than 5 years

6-10 years old f  Still fit for use but requires replacement strategies to be
developed
f  Not more than 30% of the installed equipment base
should be between 6 and 10 years old

Older than 10
years

f  No longer state-of-the-art technology
f  Not more than 10% of the installed base can be tolerated
to be older than 10 years
f  Replacement is essential

Source: European Coordination Committee of the Radiological and
Electromedical Industries in Keller, 2005: 38.
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Table 2b: The age of Canada’s hospital-based medical technology inventories, 
relative to the rules from the European Coordination Committee of the 

Radiological and Electromedical Industries, January 1, 2007

ECCREI 
rules

Hos pi tal-based inventories

MRI SPECT Gamma
cameras

Litho-
triptors

Angio.
suites

Cardiac
cath.
labs

Number of units N/A 187 350 214 19 178 118

0-5 years old At least 60% of the installed
equipment base should be
younger than 5 years

54.5% 33.7% 38.3% 36.8% 40.4% 43.2%

6-10 years old Not more than 30% of the
installed equipment base should
be between 6 and 10 years old

37.4% 37.7% 27.6% 31.6% 35.4% 28.8%

> 10 years old Not more than 10% of the
installed base can be tolerated to
be older than 10 years

8.0% 28.6% 34.1% 31.6% 24.2% 28.0%

Age of oldest
machine(s) (years)

N/A 22 25 26 21 45 19

Sources: Keller, 2005: 38; CIHI, 2008a; calculations by author.

Table 2a: The age of Canada’s hospital-based medical technology inventories,
relative to the rules from the European Coordination Committee of the

Radiological and Electromedical Industries, January 1, 2007

ECCREI 
rules

Hos pi tal-based inventories

Bone
density

CT SPECT/
CT

PET/CT PET All PET
capable

Number of units N/A 106 398 16 16 10 26

0-5 years old At least 60% of the installed
equipment base should be
younger than 5 years

40.6% 66.3% 100.0% 100.0% 60.0% 84.6%

6-10 years old Not more than 30% of the
installed equipment base should
be between 6 and 10 years old

38.7% 26.9% 0.0% 0.0% 0.0% 0.0%

> 10 years old Not more than 10% of the
installed base can be tolerated to
be older than 10 years

20.8% 6.8% 0.0% 0.0% 40.0% 15.4%

Age of oldest
machine(s) (years)

N/A 17 16 5 5 16 16

Sources: Keller, 2005: 38; CIHI, 2008a; calculations by author.



per for mance, safety, redun dancy,
ser vice abil ity, and increased
operational costs” (ProMed
Associates Ltd., 2004: 72).

Put suc cinctly, machines past their
lifecycle guide line can be unre li able
and can have lim ited clin i cal
rel e vance.

Cana di ans should be par tic u larly
con cerned then that more than 48
per cent of hos pi tal-based bone den -
si tom e ters,8 nearly 12 per cent of
hos pi tal-based CT scan ners, nearly
30 per cent of hos pi tal-based MRI

machines, nearly 29 per cent of hos -
pi tal-based SPECT scan ners, more
than 34 per cent of hos pi tal-based
gamma cam eras, more than 42 per -
cent of hos pi tal-based lithotriptors,
nearly 46 per cent of hos pi tal-based
angiography suites, and nearly 42
per cent of hos pi tal-based car diac
catheterization labs were beyond
their life expec tancy at the start of
2007 (see table 5).

Not only has much of the equip -
ment exceeded its life expec tancy,
but in some cases, a siz able addi -
tional pro por tion is near ing its

lifecycle guide line. One nota ble
exam ple is Can ada’s hos pi tal-based
inven tory of MRI machines, where
another 29 MRI machines (16 per -
cent of the inven tory) were six years 
old at the start of 2007. Sim i larly,
7.6 per cent of car diac catheteriza-
tion labs had reached their life
expec tancy at the begin ning of 2007, 
as had 11.3 per cent of hos pi tal-
based bone den si tom e ters.

Across all of Can ada’s hos pi tal-
based tech nol o gies for which data is 
avail able from CIHI (except PET
scan ners), 29.0 per cent (464 of
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Table 3: The age of Canada’s free-standing facility-based medical technology
inventories, relative to the rules from the European Coordination Committee of the

Radiological and Electromedical Industries, January 1, 2007

ECCREI 
rules

Free-stand ing facil ity-based inven to ries

Bone
density

CT PET/CT PET MRI SPECT Gamma
cameras

Angio.
suites

Number of
units

N/A 19 21 2 3 38 27 12 1

0-5 years old At least 60% of the
installed equipment 
base should be
younger than 5
years

26.3% 71.4% 100.0% 66.7% 57.9% 44.4% 75.0% 0.0%

6-10 years old Not more than 30% 
of the installed
equipment base
should be between 6 
and 10 years old

73.7% 28.6% 0.0% 33.3% 42.1% 48.1% 8.3% 0.0%

> 10 years old Not more than 10% 
of the installed base
can be tolerated to
be older than 10
years

0.0% 0.0% 0.0% 0.0% 0.0% 7.4% 16.7% 100.0%

Age of oldest
machine(s)
(years)

N/A 10 9 1 7 10 17 21 12

Source: Keller, 2005: 38; CIHI, 2008a; calculations by author.



1,602 units) was beyond its CAR
lifecycle guide line at the begin ning
of 2007. This means that about 3
out of every 10 units were due to be
replaced at the start of 2007.

Free-stand ing facil i ties fared some -
what better than hos pi tals for some
tech nol o gies, but worse for oth ers,
accord ing to the CAR stan dards.
Spe cif i cally, more than 68 per cent
of clinic-based bone den si tom e ters,
nearly 10 per cent of clinic-based CT 
scan ners, nearly 37 per cent of
clinic-based MRI scan ners, more
than 7 per cent of clinic-based
SPECT scan ners, and nearly 17 per -
cent of clinic-based gamma cam eras 

were past their CAR lifecycle
guideline at the start of 2007 (see
table 6).

Advanced age of some
med i cal tech nol o gies

Per haps most star tling is the
advanced age of some med i cal tech -
nol o gies still in use in Can ada. As
shown in tables 2a, 2b, and 3 as well 
as tables 5 and 6, at the start of 2007 
some of Can ada’s med i cal tech nol o -
gies had been in ser vice well over
two decades; some machines even
lon ger than that. For exam ple, in
early 2007, Can ada’s old est
angiography suite, which had

started oper at ing in the early 1960s,
was 45 years old. This com pares to
the ECCREI stan dard that machines 
over a decade old are no lon ger
state-of-the-art and should be
replaced, and to the lifecycle guide -
lines from the Cana dian Asso ci a tion 
of Radi ol o gists that range from 6 to
10 years.

Clearly, Can ada is cur rently oper at -
ing far too many older, out dated,
and pos si bly unre li able med i cal
tech nol o gies. The sit u a tion is par -
tic u larly alarm ing for bone den si -
tom e ters, angiography suites,
lithotripsy units, and car diac
catheterization labs. The med i cal
tech nol ogy inven tory in Can ada’s
free-stand ing facil i ties is gen er ally
newer (with the nota ble excep tions
of bone den si tom e ters and MRI),
sug gest ing that these facil i ties are
better at updat ing their equip ment.
Nev er the less, Can ada’s hos pi tals
and free-stand ing facil i ties could
clearly be doing much more to
replace older equip ment.

Other sur veys

These find ings also apply to med i cal 
tech nol o gies beyond the nine con -
sid ered here. For exam ple,
Pommerville et al. (2004), in a
report dis cuss ing the find ings of
two Can ada-wide sur veys con -
ducted by the Cana dian Uro log i cal
Asso ci a tion in 2003, dis cov ered that 
older urol ogy equip ment was all too 
com mon in Can ada’s hos pi tals.
Accord ing to their sur vey results,
26.2 per cent of respon dents9

reported the cystoscopy tables at
their centers were over 15 years old,
and 22.8 per cent of respon dents
reported their cystoscopes10 were
over 15 years old. Pomerville et al.
(2004) con cluded that these data
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Table 4: The 2001 Canadian Association of Radiologists’
lifecycle guidelines for selected technologies

Equip ment Years After which Equip ment
is Regarded as Out dated

General Radiography Unit 5-10

General Radiography Mobile 5-10

General Radiography Tomography 5-10

Fluoroscopic R/F 5-10

Mobile Fluoroscopic C-Arms 5-10

Angiographic Suites 7

Cardiac Catheterization Labs 7

CT 8

MRI 6

Ultrasound 6

Nuclear Medicine (including SPECT
and Gamma Cameras

1
)

10

Bone Density 6

Urology 10

Mammography 5-7

Lithotriptor 7
1
At the time these guidelines were published, Nuclear Medicine included SPECT

and Gamma Cameras but not PET (Esmail and Wrona, 2008).
Source: ProMed Associates Ltd., 2004: 72.



“sug gest an impor tant def i cit in the
updat ing of some of the basic tools
for urology practice” (p. 2295).

A sur vey con ducted by the Cana -
dian Asso ci a tion of Radi ol o gists in
2000 on the age of med i cal tech -
nol o gies found that 50.3 per cent of 
Can ada’s diag nos tic imag ing units
had exceeded their use ful life as of
Sep tem ber 2000 (CAR, 2000). Fur -
ther, just one third of the equip -
ment offered any poten tial for
future upgrades. The report broke
down its find ings on the prev a lence 

of out dated tech nol ogy and

reported that the fol low ing pro por -

tion of units were out dated: 63 per -

cent of gen eral X-ray equip ment,

50 per cent of mobile X-ray units,

63 per cent of flu o ros copy x-ray

equip ment, 50 per cent of

angiography x-ray equip ment, 53

per cent of ultra sound equip ment,

32 per cent of mam mog ra phy units, 

34 per cent of nuclear med i cine

equip ment, 39 per cent of CT scan -

ners, and 30 per cent of MRI units

(CAR, 2000).

A 2004 prov ince-wide review of
diag nos tic imag ing for the Sas katch -
e wan Depart ment of Health also
reported a high prev a lence of older
and out dated diag nos tic imag ing
tech nol o gies (ProMed Asso ci ates
Ltd., 2004). The report found that
55 per cent of the 380 imag ing
devices in pub lic facil i ties were over
10 years old. The aver age age of
imag ing devices in Sas katch e wan’s
pub lic facil i ties was 12.0 years,
though some imag ing units were
well over 25 years old (ProMed
Associates Ltd., 2004).
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Table 5: The age of Canada’s hospital-based medical technology inventories,
relative to CAR guidelines, January 1, 2007

Bone
density

CT SPECT/
CT

PET/CT MRI SPECT Gamma 
cameras

Litho-
triptors

Angio.
suites

Cardiac
cath.
labs

Number of units 106 398 16 16 187 350 214 19 178 118

CAR Lifecycle
Guideline

6 years 8 years 8 years
(CT)

8 years
(CT)

6 years 10 years 10 years 7 years 7 years 7 years

Percent beyond
guideline

48.1% 11.6% 0.0% 0.0% 29.9% 28.6% 34.1% 42.1% 45.5% 41.5%

Age of oldest
machine(s) (years)

17 16 5 5 22 25 26 21 45 19

Sources: ProMed Associates Ltd., 2004: 72; CIHI, 2008a; calculations by author.

Table 6: The age of Canada’s free-standing facility-based medical technology
inventories, relative to CAR guidelines, January 1, 2007

Bone
density

CT PET/CT MRI SPECT Gamma
cameras

Angio.
suites

Number of units 19 21 2 38 27 12 1

CAR Lifecycle Guideline 6 years 8 years 8 years (CT) 6 years 10 years 10 years 7 years

Percent beyond guideline 68.4% 9.5% 0.0% 36.8% 7.4% 16.7% 100.0%

Age of oldest machine(s)
(years)

10 9 1 10 17 21 12

Sources: ProMed Associates Ltd., 2004: 72; CIHI, 2008a; calculations by author.



The unavoid able truth regard ing the 
state of Can ada’s med i cal tech nol -
ogy inven to ries is that there are far
too many old and out dated
machines being used to diag nose
and treat the ail ments of Cana di ans,
which should be con sid ered a fail ure
of the Cana dian health care model.

Sophis ti ca tion of
equip ment
The age of the equip ment is not the
only mea sure by which to judge the
qual ity of Can ada’s cur rent lim ited
inven tory of med i cal tech nol o gies.
Equip ment sophis ti ca tion is also
impor tant; newer, more
sophis ti cated machines
can pro duce faster, higher
qual ity scans than older
equip ment. Newer
machines can also pro vide
more ser vices than older,
less sophis ti cated devices,
which can improve the
patient expe ri ence and,
poten tially, improve
diagnosis and results.

The Cana dian Insti tute for 
Health Infor ma tion’s
(CIHI) National Sur vey of
Selected Med i cal Imag ing
Equip ment (2008a) pro -
vides select spec i fi ca tions
for some of Can ada’s med -
i cal tech nol o gies. These
spec i fi ca tions can be com -
pared with rec om men da -
tions for the sophis ti ca tion 
of med i cal tech nol o gies
pub lished by Ontario’s
Expert Panel on MRI and
CT (Keller, 2005). Such a com par i -
son finds that Cana di ans are, in
many cases, receiv ing diag no sis and
treat ment from equip ment that
might be sub-stan dard at deliv er ing

the lat est advance ments in care
along with the most com fort able
and high est qual ity ser vices.

CT scan ners

The sophis ti ca tion of CT scan ners11 
is partly deter mined by whether the
scan ners are “spi ral” or “non-spi -
ral” in design. Older, non-spi ral CT
scan ners require that patients be
moved through the scan ner
incrementally (the scan ner takes an
image or “slice” of data, stops rota -
tion/image acqui si tion, moves the
patient for ward a dis tance equal to a 
slice of data, and then restarts rota -

tion to take the next slice of data).
Newer, spi ral CT scan ners allow the
patient to be moved con tin u ously as 
the CT scan ner rotates and cap tures 
data. The result is that images are

acquired more rap idly, artefacts due 
to move ment are reduced (and thus 
the scans are sharper and better
qual ity), and image res o lu tion is
increased (CIHI, 2005). 

At the start of 2007, 9.5 per cent of
Can ada’s hos pi tal-based inven tory
of CT scan ners was older, non-spi -
ral machines, and 6.3 per cent of
Can ada’s hos pi tal-based PET/CT
scan ners was the older type.12

Clearly, while the large major ity of
Can ada’s hos pi tal-based CT scan -
ners were spi ral units, the inven tory
of non-spi ral units in Can ada’s hos -
pi tals was not insig nif i cant.

Can ada’s free-stand ing facil -
ity-based scan ners fared worse by
this mea sure. At the start of 2007,
19.0 per cent of these CT scan ners
were the older, non-spi ral design,
though the 2 free-stand ing facil -
ity-based PET/CT scan ners were
spi ral machines. 

Among spi ral scan ners (90.5 per -
cent of hos pi tal-based scan ners, 81
per cent of free-stand ing facil -
ity-based CT scan ners, and 93.8
per cent of hos pi tal-based PET/CT
scan ners), CT scan ners can be fur -
ther divided into “sin gle-slice” or
newer gen er a tion “multi-detec tor”
or “multi-slice” units. The newer
units allow mul ti ple image slices to
be taken simul ta neously, mak ing
them faster (so more patients can be 
scanned in a given time frame), and
allow ing them greater detec tion
capac ity (CIHI, 2005; Keller, 2005).
Accord ing to CIHI, the clin i cal
advan tages of multi-detec tor units
include more effi cient use of con -
trast media, replace ment of more
inva sive pro ce dures, and better spa -
tial res o lu tion. Multi-slice CT scan -
ners can also be used for pae di at rics, 
geri at rics, bariatrics (a field of
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med i cine deal ing with obe sity), and
car di ol ogy (CIHI, 2005: 20).13

Among multi-slice CT scan ners,
there are also newer, more advanced 
machines. Spe cif i cally, multi-slice
CT machines can range from older,
slower, dual-slice units to the lat est
and most advanced 64-slice units.
Next-gen er a tion 256-slice units are
already being tested and likely will
be avail able soon. Impor tantly,
inno va tive and non-inva sive diag -
nos tic pro ce dures such as CT
colonoscopy and CT cor o nary
angiography can only by per formed
with the newer and quicker
multi-slice scan ners (Keller, 2005).
Advanced, multi-slice CT scan ners
enable arter ies to be imaged, allow -
ing patients to avoid inva sive cath e -
ter angiography, which in turn
results in less blood con tam i na tion
and fewer of the com pli ca tions that
can arise from the inser tion of med -
i cal tools and imple ments into
arter ies. The newer, faster machines
are also better for chil dren (min i -
miz ing or elim i nat ing seda tion alto -
gether), allow for quicker treat ment
due to reduced imag ing time, and
reduce the doses of x-rays patients
face (Zeidenberg, 2005). Impor -
tantly, Ontario’s Expert Panel on
MRI and CT believes that all CT
cen ters should at least be capa ble of
per form ing angiographies and brain 
per fu sion stud ies, both of which
require more advanced multi-slice
machines, and that 64-slice should be
the min i mum stan dard for CT scan -
ners in Ontario (Keller, 2005: 36).

CIHI’s research doc u ment Med i cal
Imag ing in Can ada 2007 (CIHI,
2008b), notes that of the 359 hos pi -
tal based CT scan ners for which the
num ber of slices was reported in the 
sur vey, 11 per cent were one-slice
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4-slice, 20%
One-slice, 20%

16-slice, 33%

10-slice, 7%

8-slice, 7%

64-slice*, 13%

Figure 2: Inventory of clinic-based multi-slice CT scanners
in Canada, by number of slices, January 1, 2007

*Min i mum stan dard for CT scan ners in Ontario accord ing to Ontario’s Expert
Panel on MRI and CT (Keller, 2005).
Note: Data reported for 15 CT scan ners
Source: CIHI, 2008b.

Dual-slice, 4%

4-slice, 27%

8-slice, 5%

One-slice, 11%

16-slice, 24%

10-slice, 1%
32-slice, 1%

40-slice, 1%

64-slice*, 26%

Figure 1: Inventory of hospital-based multi-slice
CT scanners in Canada, by number of slices, 

January 1, 2007

*Min i mum stan dard for CT scan ners in Ontario accord ing to Ontario’s Expert
Panel on MRI and CT (Keller, 2005).
Note: Data reported for 359 CT scan ners
Source: CIHI, 2008b.



units, 4 per cent were older and
slower dual-slice scan ners, 27 per -
cent were 4-slice scan ners, 5 per cent 
were 8-slice scan ners, 1 per cent
were 10-slice scan ners, 24 per cent
were 16-slice scan ners, 1 per cent
were 32-slice and 40-slice scan ners
each, and 26 per cent were 64-slice
scan ners (CIHI, 2008b) (see fig ure 1). 
In other words, about three-quar -
ters of Can ada’s hos pi tal-based CT
scan ners fell short of the stan dard
set by Ontario’s Expert Panel on
MRI and CT.

Com pared to the hos pi tal-based
inven tory, Can ada’s free-stand ing
facil ity-based scan ners were less
likely to be the advanced 64-slice
vari ety. Spe cif i cally, of the 15 scan -
ners for which the num ber of slices
was reported in the sur vey, 20 per -
cent were one-slice units, 20 per cent 
were 4-slice scan ners, 7 per cent
were 8-slice scan ners, 7 per cent
were 10-slice scan ners, 33 per cent
were 16-slice scan ners, and 13 per -
cent were 64-slice scan ners (CIHI,
2008b) (see fig ure 2). Over all, only
two of the 15 clinic-based CT scan -
ners for which the num ber of slices
was reported reached the 64-slice
level of sophis ti ca tion that Ontario’s 
Expert Panel on MRI and CT 
judged to be the min i mum stan dard 
for Ontario.

While 64-slice CT scan ning ser vices
are avail able to some Cana di ans,
many CT scan ners in Can ada are
unable to pro vide the clin i cal ben e -
fits and more com fort able screen ing 
ser vices offered by their more
advanced coun ter parts. Spe cif i cally,
among the 359 hos pi tal-based CT
scan ners for which infor ma tion on
the num ber of slices is avail able
from CIHI, only 26 per cent met the
64-slice stan dard set by Ontario’s
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Less than 1.5 
Tesla, 29%

1.5 Tesla or 
greater*, 71%

Figure 4: Inventory of clinic-based MRI scanners in
Canada, by magnetic field strength, January 1, 2007

*Min i mum stan dard for MRI scan ners in Ontario accord ing to Ontario’s Expert
Panel on MRI and CT (Keller, 2005).
Note: Information was not reported for an additional 3 MRI scanners in
free-standing facilities.
Source: CIHI, 2008a; calculations by author.

Less than 1.5 
Tesla, 10%

1.5 Tesla or 
greater*, 

90%

Figure 3: Inventory of hospital-based MRI scanners in
Canada, by magnetic field strength, January 1, 2007

*Min i mum stan dard for MRI scan ners in Ontario accord ing to Ontario’s Expert
Panel on MRI and CT (Keller, 2005).
Source: CIHI, 2008a; calculations by author.



Expert Panel on MRI and CT. In
free-stand ing facil i ties, only 13 per -
cent of 15 machines for which
infor ma tion was reported met the
stan dard.

MRI scan ners

The sophis ti ca tion of Can ada’s MRI 
inven tory is ini tially deter mined by
whether the machines are of
“open-bore” or “closed-bore”
design. A con ven tional, or
closed-bore MRI machine uses a
cylin dri cal mag net in which a
patient lies still while an image is
taken. The tun nel that houses the
patient can be uncom fort -
able, espe cially for those
who are claus tro pho bic
(CIHI, 2005). In fact,
because of patient reac tions 
to claus tro pho bia, up to 10
per cent of MRI exam i na -
tions are cut short
(Harriman et al., 1999).
Con versely, wider and
shorter open-bore MRI
units do not enclose the
patient inside a tun nel or
cas ing; some of the lat est
open-bore units are open
on all sides around the
patient (CIHI, 2005).
Open-bore MRI units not
only make it eas ier to
exam ine claus tro pho bic
patients, but also increase
access to MRIs for chil dren, 
who often can not remain
still in the closed units, and
obese indi vid u als, who may
be too big or heavy to fit
into the tun nel of a con ven -
tional MRI.

CIHI data sug gest that
Cana di ans do not have easy 
access to open- bore MRI

units. At the begin ning of 2007,
only 4 (2 per cent) of Can ada’s 187
hos pi tal-based MRI scan ners were
open bore units. Can ada’s
free-stand ing facil ity-based MRI
units mea sured up a lit tle better: 
5 (13 per cent) of the 38 units were
open-bore machines. (Infor ma tion
was not reported for an addi tional 
3 MRI units in free-stand ing
facilities.)

Field strength is a sec ond mea sure
of the sophis ti ca tion of Can ada’s
MRI scan ners. Gen er ally, higher
mag netic field strengths (mea sured
in tesla), allow better qual ity images 

to be acquired faster (CIHI, 2005).
Fur ther, MRI machines with higher
field strengths are capa ble of per -
form ing newer tasks, such as func -
tional imag ing, angiography, and
molec u lar imag ing, as well as spec -
tros copy (pro vid ing infor ma tion on 
tis sue bio chem is try) (CIHI, 2005).14

Ontario’s Expert Panel on MRI and
CT rec om mends that MRI
machines in Ontario should have at
least a 1.5 tesla mag net and be capa ble 
of per form ing per fu sion stud ies15 and 
angiography (Keller, 2005: 36). At the
begin ning of 2007, Can ada’s hos pi -
tal-based MRI machines per formed
rel a tively well by this stan dard: 90
per cent of scan ner units had a field
strength of 1.5 tesla or more (see fig -
ure 3). Can ada’s free-stand ing facil -
ity-based MRI units fared worse
than the hos pi tal-based inven tory
on this mea sure: 71 per cent (27) of
the 38 MRI units for which data
were avail able had a field strength of 
1.5 tesla or higher (see fig ure 4).
(Infor ma tion was not reported for
an addi tional 3 MRI units in
free-stand ing facil i ties.) In sum, 10
per cent of Can ada’s hos pi tal-based
MRI scan ners and 29 per cent of
Can ada’s clinic-based MRI scan ners 
for which data were avail able fell
short of the field strength rec om -
men da tion of 1.5 tesla by Ontario’s
Expert Panel on MRI and CT.

It should be noted that an MRI’s
per for mance is deter mined by
more than field strength. Accord -
ing to CIHI (2005), “cur rent tech -
nol ogy” (ie., design adap ta tions)
have reduced some of the per for -
mance dif fer ences in the lower
ver sus the higher field strength
machines. How ever, in Can ada,
the hos pi tal- based closed-bore
MRI units with field strengths
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below 1.5 tesla are nearly 9.5 years 
old on aver age, while the free-
stand ing facil ity-based closed-
bore units are 6.2 years old on
aver age, which sug gests that many 
of the lower field-strength
machines in Can ada are not likely
to be ben e fit ing from these
advances in design.

PACS

The use of Pic ture Archiv ing and
Com mu ni ca tions Sys tems (PACS)
can serve as another mea sure of the
sophis ti ca tion of diag nos tic tech -
nol o gies. PACS enables the dig i tal
stor age, man age ment, and dis tri bu -
tion of images, which reduces or

elim i nates the need to phys i cally
store films, and reduces the han -
dling of the films that are stored. An 
obvi ous ben e fit of PACS is that
images can be viewed on demand
from any where in the facil ity, or
even in the world, once access to the 
image server is secure.

CIHI (2005) lists a num ber of effi -
ciency gains that are pos si ble when
an insti tu tion imple ments PACS.
Accord ing to Med i cal Imag ing in
Can ada 2005, facil i ties that have
switched to view ing images dig i tally
have reduced their diag nos tic turn -
around times mark edly, increased
the use of their diag nos tic equip -
ment, sim pli fied the pro cesses by
which images are han dled and
assessed, and reduced the num ber
of staff asso ci ated with a given exam 
(CIHI, 2005). Fur ther more, CIHI
notes that another ben e fit of PACS
is a reduc tion in the number of lost
films (2005: 35).

With PACS, teleradiology (the
view ing of images away from the
loca tion where the image was taken) 
is greatly sim pli fied and is avail able
at reduced cost as a result of
on-demand dig i tal access. Remote
dig i tal access allows radi ol o gists in
other time zones to pro vide inter -
pre ta tions of scans taken at odd
hours, which allows local phy si cians 
to rest and work a more reg u lar
sched ule, while patients ben e fit
from a quicker turn around time for
their diag nos tics (Wachter, 2006a
and 2006b). For exam ple, because
of time-zone dif fer ences, a CT scan
taken in the mid dle of the night in
Toronto or Van cou ver can be read
by a radi ol o gist in Europe or Asia
(dur ing their day) while the radi ol -
o gists in Toronto or Van cou ver are
asleep.16 An addi tional ben e fit for
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Figure 6: Percent of free-standing facility-based inventory
operating without PACS at January 1, 2007
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Source: CIHI, 2008a; cal cu la tions by author.

Figure 5: Per cent of hos pi tal-based inven tory oper at ing
with out PACS at Jan u ary 1, 2007
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pay ers is a poten tial reduc tion in
costs result ing from broader com -
pe ti tion in inter pre ta tion ser vices
and a poten tial reduc tion in labor
costs, trans por ta tion costs, and
late-night/on-call/over time costs.
Sim i larly, if the scan is to be inter -
preted or rein ter preted in Can ada, it 
can be done from the radi ol o gist’s
home or office, thereby sav ing a trip 
to the hos pi tal or facil ity, or the cost 
of hav ing the phys i cal images
rushed to the inter pret ing phy si -
cian. PACS can also reduce dupli ca -
tion of scans, con sol i date the
exper tise of radi ol o gists, and facil i -
tate the trans fer of patients from
one insti tu tion to another by poten -
tially sim pli fy ing and speed ing up
the trans fer of diag nos tic images
(Keller, 2005). In addi tion, PACS
can help accel er ate the deliv ery of
diag no ses and ser vices to patients in 
remote com mu ni ties by elec tron i -
cally con nect ing them and their care 
pro vider(s) with a radi ol o gist or
other physician with the required
knowledge or expertise in another
community, province, or even
country.

Ontario’s Expert Panel on MRI and
CT has rec om mended that all hos -
pi tals pro vid ing MRI and/or CT
scans have a PACS that is capa ble of 
shar ing infor ma tion across a stan -
dard plat form (Keller, 2005: 28).
Accord ing to CIHI (2008a), how -
ever, while much of Can ada’s
inven tory of med i cal tech nol o gies is 
oper at ing with a PACS in place,
some is also oper at ing with out. Spe -
cif i cally, among hos pi tal-based
tech nol o gies, 47 per cent of bone
den si tom e ters, 26 per cent of CT
scan ners, 60 per cent of PET scan -
ners, 20 per cent of MRI machines,
41 per cent of SPECT units, 30 per -
cent of gamma cam eras, 28 per cent

of angiography suites, and 58 per -
cent of car diac catheterization labs
were oper at ing with out PACS (see
fig ure 5). 

Among free-stand ing
facil ity-based tech nol o -
gies, 74 per cent of bone
den si tom e ters, 38 per cent
of CT scan ners, 67 per -
cent of PET scan ners, 55
per cent of MRI machines
(infor ma tion was not
reported for an addi tional
3 MRI units in free-stand -
ing facil i ties), 81 per cent
of SPECT units, and 25
per cent of gamma cam -
eras were oper at ing with -
out PACS (see fig ure 6).
Can ada’s sole clinic-based 
angiography suite was
oper at ing with out PACS
(CIHI, 2008a). 

CIHI fur ther reports that
20 per cent of all PET/CT
scan ners and 29 per cent
of all SPECT/CT scan ners
were oper at ing with out
PACS (CIHI, 2008b).

Con clu sion

CIHI’s data on med i cal tech nol ogy
inven to ries reveals that Can ada has
far too many older, out dated, and
pos si bly unre li able med i cal tech nol -
o gies cur rently in oper a tion, and
too few newer tech nol o gies. Can -
ada’s inven tory of med i cal tech nol -
o gies is also often less sophis ti cated
than might be con sid ered opti mal,
mean ing that Cana di ans fre quently
do not have access to the lat est
advances in med i cine or the high est
qual ity diag nos tic ser vices avail able
even from the cur rent lim ited
inven tory of tech nol o gies. Can ada’s

health care sys tem often fails to
pro vide the qual ity of tech nol ogy
spec i fied by the Cana dian Asso ci a -

tion of Radi ol o gists, the Euro pean

Coor di na tion Com mit tee of the

Radio log i cal and Electromedical

Indus tries, and by Ontario’s Expert

Panel on MRI and CT. These fail -

ures of the Cana dian approach to

health care pol icy are par tic u larly

alarm ing in light of the fact that

Can ada main tains one of the devel -

oped world’s most expen sive uni -

ver sal access health care sys tems

(Esmail and Walker, 2007). Can -

ada’s health care sys tem could be

doing much more than it now is to

replace older equip ment. Doing so

would clearly ben e fit both patients

and health care pro vid ers.
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Notes
1  Accord ing to CIHI, hos pi tals are

defined as “[a]n insti tu tion where
patients are accom mo dated on the
basis of med i cal need and are pro -
vided with con tin u ing med i cal care
and sup port ing diag nos tic and ther a -
peu tic ser vices. Hos pi tals are licensed
or approved as hos pi tals by a pro vin -
cial/ter ri to rial gov ern ment, or are
oper ated by the Gov ern ment of Can -
ada and include those pro vid ing
acute care, extended and chronic
care, reha bil i ta tion and con va les cent
care, psy chi at ric care” (CIHI, 2008a).

On the other hand, free-stand ing
facil i ties “[r]ange from spe cial ized
ser vices run pri vately by phy si cians,
radi ol o gists, den tists, chi ro prac tors,
or mam mog ra phy pro grams to
broad-based imag ing centers offer ing 
a wide range of tests” (CIHI, 2008a).

2  Out of a total of 41 MRI scan ners for
which loca tion infor ma tion is pro -
vided in CIHI (2008a), age and select
spec i fi ca tions are not avail able for 3.

3  Data for SPECT/CT scan ners in
Ontario were not avail able from
CIHI (2008a). Accord ing to CIHI
(2008b), the Ontario Min is try of
Health and Long-Term Care reported 
19 SPECT/CT scan ners installed and
oper a tional in Ontario hos pi tals at
July 31, 2008.

4  Accord ing to CIHI (2008b), the
count of bone den si tom e ters may be
incom plete. Impor tantly, the bone
den si tom e ters included in CIHI
(2008a) do not include units in hos pi -
tals and free-stand ing facil i ties which
may have had these machines but were
not con tacted for the sur vey because of
a lack of the other types of med i cal
imag ing equip ment detailed above.

5  All data from the CIHI sur vey are as
of Jan u ary 1, 2007.

8  All find ings relat ing to bone den si -
tom e ters should be inter preted with
cau tion. Accord ing to CIHI (2008b), 
the count of bone den si tom e ters in
CIHI (2008a) may be incom plete.

Impor tantly, the bone den si tom e ters 
included in CIHI (2008a) do not
include units in hos pi tals and
free-stand ing facil i ties which may
have had these machines but were
not con tacted for the sur vey because 
of a lack of the other types of med i -
cal imag ing equip ment detailed
above.

9  Sur vey respon dents were aca demic
and hos pi tal lead ers who were also
mem bers of the Cana dian Uro log i cal
Asso ci a tion.

10  A cystoscope is a thin tele scope that is
passed into the blad der via the ure -
thra. It allows a doc tor to exam ine
and per form pro ce dures on the inside
of the blad der. See, for exam ple,
<http://www.qe2foundation.com/
en/home/howyourgifthelps/
currentneeds/default.aspx#
CystoscopyTable>

11  The dis cus sion here looks only at
CT and PET/CT scan ners as CIHI
did not pub lish com pa ra ble infor -
ma tion on SPECT/CT machines.

12  11 hos pi tal-based CT scan ners and 
3 hos pi tal-based PET/CT scan ners
were reported as multi-slice but
were not reported as either spi ral
nor non-spi ral. They are counted as
spi ral machines here.

The sole hos pi tal-based PET/CT
scan ner reported to be a non-spi ral
machine was also reported to be a
multi-slice machine.

13  At the start of 2007, only one of
Can ada’s 360 hos pi tal-based spi ral
CT scan ners was not a multi-slice
unit (note that the num ber of slices
was reported for only 359 scan ners
in CIHI, 2008b). On the other hand, 
all of Can ada’s free-stand ing facil -
ity-based spi ral CT scan ners were
reported to be multi-slice units, as
was one of the scan ners reported as
non-spi ral. The same was the case
for Can ada’s hos pi tal-based spi ral
PET/CT machines (all multi-slice,
one non-spi ral machine reported as
multi-slice). Can ada’s two free-
stand ing facil ity-based PET/CT

scan ners were also multi-slice units.
One poten tial down side to the
newer gen er a tion units is the higher
doses of radi a tion to which patients
are exposed dur ing their scan,
though man u fac tur ers are mak ing
prog ress on this front (CIHI, 2005;
CIHI, 2008b).

14  Over time, the field strength of MRI
units has gen er ally increased from
0.5 tesla and below in the 1980s, to
1.5 tesla in the mid- to late-1980s.
To some extent, this trend was
reversed inter na tion ally in the 1990s 
when a num ber of coun tries opted
for machines with lower field
strengths, even though MRI units of 
up to 2 tesla were avail able. In more
recent years, field strengths of 3 tesla 
have been intro duced in clin i cal
appli ca tions. In the past, open-bore
MRI units often had lower field
strengths than con ven tional MRI
units, but this dis crep ancy has
dimin ished sig nif i cantly as newer,
high-field MRI units are avail able
with field strengths of 1.5 tesla.

15  Per fu sion is the degree of blood flow 
to the area of inter est (Duke Clin i cal 
Research Insti tute website: 
<www.dcri.duke.edu>.)

16  This exam ple is based on the one
employed by Wachter (2006b) in a
pre sen ta tion dis cuss ing patients in
Ban gor, Maine, receiv ing CT scans
that are inter preted by radi ol o gists
in Bangalore, India.
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