
 
 

 

SUMMARY TABLE 

Table 1: Summary of Criterion Evidence 

Domain 1: Criteria Related to the Underlying Health Condition 

Criterion Synthesized Information 

1 Size of the affected 
population 

No precise estimates were found as to the size of the patient population which may potentially 
undergo cardiac imaging for the diagnosis of ischemia.  

According to the CIHI Hospital Morbidity Database, in 2005/06, there were 160,323 hospitalizations 
with ischemic heart disease, corresponding to a crude rate hospitalization rate of 494.5 per 100,000 
population (age-standardized rate = approximately 400 hospitalizations per 100,000 Canadians).37 

The 2007 CCHS found that 4.8% of the Canadian population aged 12 years and older reported having 
heart disease (including heart attack, angina, and congestive heart failure) diagnosed by a health 
professional.37  

Based on the limited evidence available, the size of the affected population is more than 1 in 1,000 
(0.1%) and less than 1 in 100 (1%). 

2 Timeliness and 
urgency of test 
results in planning 
patient management 

The Wait Time Alliance has published benchmarks for cardiac nuclear imaging — immediate to 24 
hours for emergent cases, within three days for urgent cases, and within 14 days for scheduled 
cases.38 

According to urgency classifications developed by the Saskatchewan Ministry of Health, MPI for 
detection of CAD in cases of acute chest pain without ST-elevation and negative enzymes should be 
conducted within two to seven days of the request for imaging (Patrick Au, Acute & Emergency 
Services Branch, Saskatchewan Ministry of Health: unpublished data, 2011). MPI for other indications 
should be conducted within eight to 30 days of the request for imaging (Patrick Au, Acute & 
Emergency Services Branch, Saskatchewan Ministry of Health: unpublished data, 2011). Imaging 
results have a moderate impact on patient management. 

3 Impact of not 
performing a 
diagnostic imaging 
test on mortality 
related to the 
underlying condition 

Limited information was available to directly inform this criterion. Not performing a diagnostic imaging 
test to diagnose a suspected case of CAD in a person deemed to be at high risk of an ischemic event 
could result in the patient not receiving the appropriate treatment in a timely manner. However, the 
impact on not performing a diagnostic imaging test on a low-risk individual would likely be low.  

On average, diagnostic imaging results can have a moderate impact on mortality 

 
 



 
 

 

Domain 1: Criteria Related to the Underlying Health Condition 

4 Impact of not 
performing a 
diagnostic imaging 
test on morbidity or 
quality of life related 
to the underlying 
condition 

Overall, limited information was available to directly inform this criterion. The impact of not performing 
a diagnostic imaging test to diagnose a suspected case of CAD in a person deemed to be at high risk 
of an ischemic event would likely be significant. However, the impact on not performing a diagnostic 
imaging test on low-risk individuals would likely be low.  

Patients with known CAD who did not receive a diagnostic imaging test to assist in risk stratification 
for treatment planning purposes might not receive the appropriate treatment in a timely manner.  

If a diagnostic imaging test to assess myocardial viability is not performed, patients with viable 
myocardium would not benefit from revascularization procedures. If the revascularization procedure 
was performed without diagnostic imaging information (i.e., with the assumption there was viable 
myocardium), some patients who did not have viable myocardial tissue would undergo the invasive 
procedure unnecessarily.   

It is assumed that diagnostic imaging test results can have a moderate impact on morbidity or quality 
of life. 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

5 Relative impact on 
health disparities 

To be scored locally. 

6 Relative acceptability 
of the test to patients 

A 2004 British study compared patient satisfaction and preference toward SPECT versus MRI 
adenosine stress myocardial perfusion scans and found little difference.39 The only statistically 
significant finding was that the SPECT scan was preferred in terms of space on the scanner.39 Three 
participants (9%) stated that they would not have an MRI again, while two patients (6%) said they 
would not repeat a SPECT.39 The study authors recognized that the relatively small sample size may 
have affected their ability to demonstrate a statistically significant preference for one scan over the 
other.39 Exercise or pharmacological agents used to induce stress conditions may be unpleasant for 
some patients.   

Patients undergoing a CT scan may have concerns about radiation exposure and may also feel 
claustrophobic while in the scanner. Patients may also need to take heart rate–lowering medication in 
order to undergo the test. 

Stress Echo may preferred by some patients, as there is no radiation exposure with it. Exercise or 
pharmacological agents used to induce stress conditions may be unpleasant for some patients.  



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

Because of the closed space of an MRI, patients may experience feelings of claustrophobia, as well 
as being bothered by the noise. It has been reported that up to 30% of patients experience 
apprehension and 5% to 10% endure some severe psychological distress, panic, or 
claustrophobia.40,41 Some patients may have difficulty remaining still during the scan. Patients are not 
exposed to radiation during an MRI scan, which may be more acceptable to some. Exercise or 
pharmacological agents used to induce stress conditions may be unpleasant for some patients.   

With PET, patients may have concerns about radiation exposure and the intravenous injection of a 
radiopharmaceutical agent. Exercise or pharmacological agents used to induce stress conditions may 
be unpleasant for some patients. The stress PET exam is shorter than the SPECT exam. 

SPECT stress MPI with 99mTc-labelled radiotracers: 

 is minimally less acceptable than CTCA 

 is minimally less acceptable than stress Echo 

 has similar acceptability as stress MRI 

 is minimally less acceptable than stress PET 

 has similar acceptability as stress 201TI-SPECT. 

7 Relative diagnostic 
accuracy of the test 

The MAS of the Ontario MOHLTC conducted an evidence-based review of the literature surrounding 
cardiac imaging modalities.13-19  99mTc-SPECT, 201Tl-SPECT, stress Echo, contrast Echo, CTA, and 
stress MRI were compared relative to CA, on the basis of their ability to diagnose CAD.13-17 

Diagnostic Accuracy: Diagnosis of CAD 

Test No. of Trials (Patients) Pooled 

Sensitivity (%)  

Pooled 

Specificity (%) 
99m

Tc -SPECT
17

 39 (3,488) 88  70  
201

Tl-SPECT
17

 24 (3,338) 84  71  

Stress Echo
14

 127* (13,035) 80 84 

Contrast Echo
13

 11 (patients with suspected CAD) 87.3  86.0  

12 (patients with known or suspected 
CAD) (6 MPA and 6 WMA) 

MPA: 87.8  MPA: 64.9  

WMA: 69.2  WMA: 79.4  

 

64-slice CTA
14

 8 trials 97.7  78.8  

OMCAS trial (117 patients) 81.2  95.8  



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

8 studies + OMCAS trial 96.1  81.5 

Stress MRI
15

 One MA + 11 studies MPA: 91  MPA: 81  

WMA: 83  WMA: 86  
CA = coronary angiography; CAD = coronary artery disease; CTA = computed tomography angiography; Echo = echocardiogram; MA = 
myocardial angiography; MPA = myocardial perfusion angiography; MRI = magnetic resonance imaging; OMCAS = Ontario Multidetector 
Coronary Angiography Study;

 99m
Tc = Technitium-99m; 

201
Tl =Thallium-201; SPECT = single-photon emission computed tomography; WMA 

= wall motion analysis. 
* A study was counted twice if data were reported on different stress agents.  

Our search for studies published after August 2009 identified five studies on the relative diagnostic 
accuracy of 99mTc-SPECT, for diagnosis of ischemia.20-22,27,28 In addition, four studies23-26 reported the 
diagnostic accuracy of one or more comparators in the diagnosis of ischemia, using 99mTc–SPECT as 
the gold standard.   

Primary Studies: Diagnostic Accuracy: Diagnosis of CAD 

Author, Date n Gold 
Standard 

Intervention Sens (%) Spec 
(%) 

PPV 
(%) 

NPV 
(%) 

99m
Tc-SPECT/CTA versus CA 

Kong et al., 
2011

20
 

104 ICA 
99m

Tc sestamibi 
SPECT/CTA  3-D fusion 

100 80.8 94 100 

Weustink et al., 
2011

21
 

61 ICA 
99m

Tc sestamibi 
SPECT/CTCA  

89  77 91 72 

CTCA 98 82 93 93  

Lu et al., 2010
22

 76 ICA 
99m

Tc sestamibi SPECT 90 53 57 89 

Dipyridamole Echo 61 91 83 77 

Dobutamine Echo 87 82 77 90 

CTCA versus 
99m

Tc-SPECT 

Cheng et al., 
2010

23
 

55 
99m

Tc 
tetrofosmin 
SPECT 

Dual source CTCA 59 89 NR NR 



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

Bauer et al., 
2009

24
 

72 
99m

Tc 
tetrofosmin 
SPECT 

64-MDCT         (> 50% 
stenosis) 

46 83 58 75 

Ruzsics et al., 
2009

25
 

36 
99m

Tc 
tetrofosmin 
SPECT 

Dual source CTCA 97 67 93 80 

Stress Echo
  
versus

 99m
Tc-SPECT 

Abdelmoneim et 
al., 2010

26
 

88 
99m

Tc 
sestamibi 
SPECT 

Adenosine stress Echo
 
 88 85 NR NR 

99m
Tc-SPECT versus PET 

Husmann et al., 
2008

27
 

80 
(SPECT) 
70 (PET) 

ICA 
201

TICI SPECT or 
99m

Tc-MIBI SPECT 

85 NR NR NR 

Attenuation- corrected 
13

NH3 PET 
96 NR NR NR 

Bateman et al., 
2006

28
 

112 Clinical 
coronary 
angiogram 
reports 

99m
Tc sestamibi SPECT 82 73 NR NR 

82
Rb-PET

 
87 93 NR NR 

CA = coronary angiography; CAD = coronary artery disease; CTA = computed tomography angiography; CTCA = computed 
tomography coronary angiography; Echo = echocardiography; ICA = invasive coronary angiography; MDCT= multidetector computed 
tomography; n = number of patients; 

13
NH3 = 13N-labelled ammonia; PET = positron emission tomography;

 82
Rb  = rubidium-82; SPECT 

= single-photon emission computed tomography;
 99m

Tc = Technitium-99m;
 201

Tl =Thallium-201; 201
TICI = thallium-201 chloride; 

99m
Tc-

MIBI = 99m
Tc-sestamibi (technetium-99m-hexakismethoxy-isobutyl-isonitril). 

Based on the available evidence, the diagnostic accuracy of 99mTc-SPECT MPI is: 

 minimally higher than stress CTCA 

 similar to stress Echo 

 minimally lower than stress MRI 

 minimally lower than stress PET 

 minimally higher than 201TI-SPECT stress imaging. 

8 Relative risks 
associated with the 

Non–radiation-related risks 



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

test The main risks of non-invasive preoperative assessment relate to the stress component of the tests. 
With exercise stress testing, there is a small risk of the patients sustaining an MI if they have 
significant coronary artery disease.42 With dipyridamole stress testing, there are multiple potential side 
effects, including headache, exacerbated asthma, and heart attack (risk of this event is low).42  With 
adenosine stress testing, side effects similar to dipyridamole may be experienced. Symptoms of chest 
pain or pressure may also occur, but these side effects quickly disappear once the adenosine 
administration stops.42 With dobutamine stress testing, some patients may experience light-
headedness and nausea. There is a theoretical risk of inducing a fast and abnormal cardiac rhythm 
(i.e., atrial fibrillation, ventricular tachycardia, ventricular fibrillation); however, this is unlikely with the 
doses of dobutamine used. The overall risk of sustaining a heart attack from a stress test is estimated 
to be about 2 to 4 in 10,000.42   

Apart from risks associated with stress testing, the radiopharmaceuticals used in SPECT imaging may 
cause reactions in some patients. These reactions are rare and include skin and anaphylactic 
reactions.43 

With CTCA, some patients may experience mild, moderate, or severe side effects from the contrast.  
The frequency of severe, life-threatening reactions with gadolinium are extremely rare (0.001% to 
0.01%) and the frequency of moderate reactions range are also rare (0.004% to 0.7%).44  

Apart from risks associated with stress testing, there is a low risk of adverse events associated with 
the contrast used in stress Echo imaging.   

Apart from risks associated with stress testing, some patients may experience a reaction to the 
contrast agent Gd used in MRI. Reactions may include headaches, nausea, and metallic taste. The 
frequency of severe, life-threatening reactions with Gd are extremely rare (0.001% to 0.01%) and the 
frequency of moderate reactions range are also rare (0.004% to 0.7%)44  

Apart from risks associated with stress testing, the Pharmacopeia Committee of the Society of 
Nuclear Medicine conducted a four-year prospective evaluation of adverse reactions to PET and 
reported no adverse reactions among the 33,925 scans conducted in 22 participating PET centres in 
the United States.45 The risks associated with stress testing would apply for cardiac imaging using 
PET. 

 

Radiation-related Risks 
Among the modalities to diagnose ischemia, SPECT MPI, CTCA, and stress PET expose the patient 



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

to ionizing radiation. The average effective dose of radiation delivered with each of these procedures 
can be found in the subsequent table.  

Effective Doses of Radiation 

Procedure Average Effective Dose (mSv) 
99m

Tc-SPECT MPI 7 to 12.8
46

 
201

Tl-SPECT MPI 17 to 41
46,47

 

Cardiac 
18

FDG-PET  7(MIIMAC expert opinion) to 14 
47

 

Cardiac 
82

Rb-PET 1.1 to 5.0
47-49

 

Cardiac 
13

NH3-PET 1.5 to 2.2
49

 

CTCA 2.1 to 16
50,51

 

MRI 0 

Echo 0 

Average background dose of radiation per year 1-3.0
52-54

 

CTCA = computed tomography coronary angiography; CMPI = myocardial perfusion imaging; Echo = echocardiogram; 
18

FDG =18F-fluorodeoxyglucose; MIIMAC = Medical Isotopes and Imaging Modalities Advisory Committee; MRI = magnetic 
resonance imaging; mSv = millisievert; 

13
NH3 = 13N-labelled ammonia; PET = positron emission tomography;

 82
Rb  = 

rubidium-82; SPECT = single-photon emission computed tomography;
 99m

Tc = Technitium-99m. 

Overall, 99mTc-SPECT MPI: 

 and CTCA have similar safety profiles 

 and stress Echo have similar safety profiles 

 and stress MRI have similar safety profiles 

 and stress PET have similar safety profiles 

 and 201TI-SPECT have similar safety profiles. 

9 Relative availability 
of personnel with 
expertise and 
experience required 
for the test 

In Canada, physicians involved in the performance, supervision, and interpretation of diagnostic 
nuclear imaging, CT scans, MRI, and U/S should be diagnostic radiologists or nuclear medical 
physicians. According to the CMA, there are 1,149 practicing cardiologists in Canada (CMA, 2011). 
Not all radiologists, nuclear medical physicians, nuclear cardiologists, or cardiologists have the 
expertise to conduct 99mTc-SPECT and all of its alternatives. For example, a 2002 report by the CCS 
reported that 43% of cardiologists do Echo. 

Assuming the necessary equipment is available, if 99mTc-SPECT imaging is not available, it is 
estimated that: 



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

 25% to 74% of the procedures can be performed in a timely manner using CTCA 

 25% to 74% of the procedures can be performed in a timely manner using Echo 

 fewer than 25% of the procedures can be performed in a timely manner using MRI 

 25% to 74% of the procedures can be performed in a timely manner using PET 

 more than 95% of the procedures can be performed in a timely manner using 201TI-SPECT. 

10 Accessibility of 
alternative tests 
(equipment and wait 
times) 

For SPECT MPI, nuclear medicine facilities with gamma cameras (including SPECT) are required. As 
of 2007, no nuclear medicine cameras are available in the Yukon, Northwest Territories, or Nunavut.55  

No CT scanners are available in Nunavut.56 For CT scanners, the average weekly use ranged from 40 
hours in PEI to 69 hours in Ontario, with a national average of 60 hours.55 In 2010, the average wait 
time for a CT scan in Canada is 4.2 weeks.57 The average wait time for a CTCA was not reported. Of 
note, not all CT scanners are capable of performing cardiac CT.  

No MRI scanners are available in the Yukon, Northwest Territories, or Nunavut.56  According to CIHI’s 
National Survey of Selected Medical Imaging Equipment database, the average number of hours of 
operation per week for MRI scanners in 2006–2007 ranged from 40 hours in PEI to 99 hours in 
Ontario, with a national average of 71 hours.55 In 2010, the average wait time for MR imaging in 
Canada was 9.8 weeks.57 

A 2010 Environmental Scan published by CADTH reported that there are approximately 31 Canadian 
centres equipped to perform PET scans.58 These centres are located in the provinces of British 
Columbia, Alberta, Manitoba, Ontario, Quebec, New Brunswick, and Nova Scotia.58 There are a total 
of 36 PET or PET/CT scanners in Canada, four of which are used for research purposes only.58  

U/S machines are widely available across the country. According to the Fraser Institute, the average 
wait time for U/S in 2010 was 4.5 weeks.57 

Assuming the necessary personnel is available, if  99mTc-SPECT imaging is not available, it is 
estimated that: 

 25% to 74% of the procedures can be performed in a timely manner using CTCA 

 75% to 94% of the procedures can be performed in a timely manner using Echo 

 fewer than 25% of the procedures can be performed in a timely manner using MRI 

 fewer than 25% of the procedures can be performed in a timely manner using PET 

 more than 95% of the procedures can be performed in a timely manner using 201TI-SPECT. 

11 Relative cost of the 
test 

According to our estimates, the cost of MPI with 99mTc-based radioisotopes is $964.53. The cost of 
MPI with 201TI or with PET is assumed to be greater than imaging with 99mTc-based radioisotopes. 



 
 

 

Domain 2: Criteria Comparing 99mTc with an Alternative or Comparing Between Clinical Uses  

Criterion Synthesized Information 

Stress MRI is minimally less costly than MPI with 99mTc. CTCA and stress Echo are moderately less 
costly. 

Relative Costs 

Test Total Costs ($) Cost of Test Relative to 
99m

Tc-
based Test ($) 

99m
Tc-SPECT MPI 964.53 Reference 

201
TI-SPECT MPI 964.53 +0.00 

CTCA 506.03 -458.50 

Stress Echo 466.90 -497.63 

Stress MRI 835.16 -129.37 

Stress PET 1128.60 +164.07 
 

CA = coronary angiography; CAD = coronary artery disease; CCHS = Canadian Community Health Survey; CCS = Canadian Cardiovascular Society; CIHI = Canadian Institute for 
Health Information; CMA = Canadian Medical Association; CT = computed tomography; CTA = computed tomography angiography; CTCA = computed tomography coronary 
angiography; Echo = echocardiography ECG = electrocardiogram; 

18
FDG-PET = 

18
fluorodeoxyglucose-positron emission tomography; ICA = invasive coronary angiography; MAS = 

 

Medical Advisory Secretariat; MDCT = multidetector computed tomography; MI = myocardial infarction; MIIMAC = Medical Isotopes and Imaging Modalities Advisory Committee;    
MOHLTC = Ministry of Health and Long-Term Care; MPA = myocardial perfusion analyses; MPI = myocardial perfusion imaging; MRI = magnetic resonance imaging; mSv = 
millisievert; NA= not available; 

13
NH3 = 13N-labelled ammonia; OMCAS = Ontario Multidetector Coronary Angiography; PHAC = Public Health Agency of Canada; PEI = Prince Edward 

Island; PET = positron emission tomography; 
82

Rb  = rubidium-82; SPECT = single-photon emission computed tomography; 
99m

Tc = Technitium-99m; 
99m

Tc-MIBI = 99m
Tc-sestamibi 

(
99m

Tc-MIBI = 99m
Tc-sestamibi (technetium-99m-hexakismethoxy-isobutyl-isonitril); 

201
Tl =Thallium-201; U/S = ultrasound; WMA = wall motion analyses.  

 




