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In our pursuit of excellence in imaging and introducing all latest technology and imaging protocols to city of 

Nagpur and Central India, Precision scan for the first time in central India started Stress Cardiac Imaging.  

“The gold standard stress imaging” for detecting inducible cardiac ischemia and need for vascular 

intervention.

There are ways and means of percolating knowledge to our fraternity and educated class. We have chosen 

newsletters, so that each one of us should read it at leisure and should come across the latest imaging news 

for our city and central India.

 Welcome to the world of imaging.
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Cardiovascular disease remains a leading cause of 
morbidity and mortality worldwide, with coronary 
artery disease (CAD) being the most prevalent 
condition. Effective diagnosis and risk assessment are 
essential, and the presence and extent of myocardial 
ischemia, scar, and viability as well as the volumes and 
function of the left ventricle (LV) are key parameters in 
guiding care. (1)

Cardiovascular magnetic resonance (CMR) has evolved 
from a pioneering research tool to an established 
noninvasive imaging method for detecting inducible 
myocardial perfusion deficits. CMR perfusion can be 
recommended as a routine diagnostic tool to identify 
inducible myocardial ischemia. (1)

The detection of substantial areas of inducible ischemia 
is increasingly mandated to justify revascularization 
and provide a clinical benefit (1)

With the existing body of evidence on the diagnostic 
accuracy, prognostic value, and resource - and time 
effectiveness of contemporary first-pass perfusion 
CMR is best for the assesment of ischemic heart 
disease.

The latest American College of Cardiology Foundation 
appropriate use criteria consider CMR appropriate for a 
large number of indications, including the diagnosis of 
ischemic heart disease with increasing strength at 
higher individual risk profiles.

CMR combines a number of favorable characteristics :
Very good spatial resolution, allowing for the 
assessment of subendocardial ischemia.
Robust image quality, independent of body habitus. 
Good temporal resolution, allowing the wash-in of the 
contrast agent to be visualized.
Complementary information on LV volume, function, 
and morphology.
Tissue characterization (e.g., myocardial edema, scar, 
and infiltration). 

Additionally, CMR is not associated with ionizing 
radiation and possesses few contraindications and 
limitations, such as severe arrhythmia, severe or acute 
renal dysfunction, or incompatible devices

Jaarsma et al. compared perfusion CMR, SPECT, and 
PET and found similar accuracies for CMR and PET, 
which were both superior to SPECT

de Jong et al. compared first-pass perfusion CMR, SPECT, and stress 

echocardiography and found a superior accuracy of perfusion CMR 

versus both latter methods.

In patients with suspected coronary artery disease, first-pass 

perfusion CMR is a safe, fast, accurate and cost-efficient test for 

inducible myocardial ischemia detection.

Cardiac images acquired during the inflow of an MRI contrast agent 

while administering a vasoactive agent (ADENOSINE / 

DOBUTAMINE) allow for detecting regional perfusion deficits. It is 

typically combined with the assessment for myocardial scars and 

takes about 30 - 45 minutes.

WHY CMR (SPECIFIC ADVANTAGES)

A CMR stress test alleviates the need for a nuclear scan for this 

indication and in many cases, invasive coronary angiograms can also be 

avoided.

There is no ionizing radiation. There is no sensitivity to breast or 

diaphragm attenuation or gender-based differences in accuracy. 

Because of its safety, stress CMR is especially useful in younger and in 

female patients.
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FIGURE-1 : Diagnostic performance of SPECT. perfusion CMR, and 

PET for Detecting Coronary Artery Disease on a Patient-Based Level.

Fitted receiver-operating characteristics curves for direct comparison of single-photon

emission computed tomography (SPECT) (green), cardiovascular magnetic resonance

(CMR) (blue) and portion emission thermograph (PET) (pink).
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TABLE : ADVANTAGES AND LIMITATIONS OF CMR AND SPECT FOR PERFUSION IMAGING

CMR Thallium scan

Ionizing radiation

Image resolution

Full LV coverage

Underlying mechanism First-pass flow of contrast agent

Only with 3D

Renal dysfunction

Arrhythmia

Devices

Validation

Availability

Costs

Patient characteristics Scanners with larger bores
available for severe obesity or
unfavorable body habitus

Variable in most countries
relatively high

Limited to state-of-the art centers

Excellent validation against invasive
angiography, FFR, and
outcome

Contraindicated with devices such
as most ICDs and pacemakers

Image quality can be reduced in
absolute arrhythmia or
frequent PVCs (>10/min)

Contrast agents are not
nephrotoxic

Not performed in patients with
2eGFR <30 ml/min/1.73 m  due

to presence of a low risk of NSF

<3 x 3 x 8 mm. cardiac coverage
in 3-5 imaging planes

None

Yes

Yes (1-15 mSv)

App 8 x 8 x 8 mm. full 3D
cardiac coverage

Cellular isotope uptake

No limitation

No limitation

No limitation

Excellent validation against
invasive angiography, FFR,
and outcome

Widely available

Variable, in most countries medium
to high

Increased risk of artifacts with

obesity, risk of “balanced ischemia” in

triple-vessel disease

3D-3-dimensional : CMR - cardiac magnetic resonance : eGFR - estimated glomenular filtration rate; FFR -  

fractional flow reserve : ICD - implantable cardioventer-dehbrillator : LV - left ventricular : NSF - nephrotic

systemic fibrosis : PVC - premature ventricular complex; SPECT - single-photon emission computed tomography. 

EVIDENCE :

CE-MARC Study (752 patients) : Stress CMR could safely be performed in all participants and had a better sensitivity and specificity 

(86.5/83.4%) than SPECT (66.5/82.6%) for detecting significant coronary artery stenosis.

MR-INFORM Study (918 patients): Stress CMR had a similar outcome as invasive FFR for guiding the indication for revascularization, but 

was associated with a significant reduction of invasive revascularization procedures. (2)

INDICATIONS : 

Chest Pain
Left ventricular dysfunction
Left bundle branch block
To know coronary artery disease (macro and micro vascular)
Post CABG chest pain and dyspnea evaluation

CONTRAINDICATIONS :

Bronchial asthma
2nd and 3rd degree heart block
Severe renal dysfunction

PREPARATION :

No caffeine containing drinks ( like tea, coffee ,colas ), chocolates and caffeine containing drugs for at least 24 hrs.
Patient can continue all other medications as routine.
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Case 1. Known LAD disease with apical and septal infarcts, stress 

images (short axis images) showing areas of perfusion defects 

involving  subendocardial  region of anterior segment and transmural 

defects along the septum and inferior segment of mid cavity.

Rest images show perfusion defects involving septum and inferior 

segment of mid cavity suggesting inducible ischemia along the

anterior wall (small arrow).

The matching perfusion defects along the mid myocardium and apical 

segment with enhancement in the post contrast delayed 

scans (curved arrows) are suggesting transmural myocardial infarcts.

Case 2. 65 yrs old male patient with known CAD. Stress images show 

perfusion defect along the septal wall which is not seen on the rest 

images (small arrows) suggesting inducible ischemia. Delayed scan 

shows extensive fibrosis along the apical and midcavity myocardium 

(green arrows). Small residual intraventricular thrombus is also seen in 

the mid cavity anterior myocardium.

Case 3. 55 years male patient showing matching stress and rest 

perfusion defects in mid cavity and apical segments with delayed scans 

showing extensive fibrosis. Apical aneurysmal dilatation with severe 

myocardial thinning.
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EVALUATION CRITERIA :

DELAYED
ENHANCEMENT

WALL MOTION

SEQUENCES

STRESS

REST

THICKNESS

NORMAL

No perfusion defect

No perfusion defect

Absent

Normal

Normal

ISCHEMIC OR
VIABLE / HIBERNATING

Perfusion defect

Perfusion defect

Less than 50%
thickness involvement

Normal / hypokinetic

Normal / reduced

NON
VIABLE / INFARCT

Perfusion defect

Perfusion defect

More than 50%
thickness
involvement

Thinned out

Severe hypokinesia /
akinesia

Garden View Palace, Ground Floor, Opp. Dhantoli Park,

Abhyankar Road,  Dhantoli, Nagpur - 440012.

Tel : 0712 - 2442488, 2442499

(M) : 9552002585, E-mail : precisionscan@gmail.com
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