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Objectives

• Review how to read and interpret reports of the following 

non-invasive diagnostic studies:

– Graded exercise tolerance test (GXT or ETT)

– Myocardial perfusion imaging study (MPI or “MIBI”)

– Multigated acquisition scan (MUGA) 



•GXT sensitivity ~67%

•GXT specificity ~70%

•The predictive value of the GXT 
increases with the more positive 
the exercise test result

GXT diagnostic accuracy in suspected CAD 

Mark DB, et al. Ann Intern Med. Jun 1987;106(6):793-800

85% MAPHR

MAPHR = 220- Age



GXT additional prognostic value

• Variables measured during GXT that predict outcome (indicators of general 
fitness and function of the autonomic nervous system):

• Exercise duration

• Functional class

• BP response to exercise

• HR response to exercise

• HR recovery after exercise

• Ventricular ectopy & arrhythmias



• 55-year old-man with right sided CP with exertion and 
relieved by rest

• ECG showed normal sinus rhythm, normal ECG

• You ordered a GXT 

• You receive the GXT report….



The GXT Report





GXT Report and Interpretation





GXT Report and Interpretation



Nomogram of the prognostic relations 
embodied in the treadmill score 

Circulation 1997;96:345-354

Copyright © American Heart Association, Inc. All rights reserved.



Duke Treadmill Score (DTS)

DTS= Exercise time (min) – 5 x max ST deviation – 4 x degree of CP

•DTS validated tool to risk stratify pts after a GXT: 

•Low 0.5-0.6% 1-yr mortality

•Moderate 1.3-2.9% 1-yr mortality

•High 5.3-8.3% 1-yr mortality

Mark DB, et al. N Engl J Med. Sep 19 1991;325(12):849-53
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Chronotropic insufficiency
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Exercise hypotension 

• Reflects a failure of cardiac output to increase during exercise

 Severe coronary artery disease (left main coronary artery or three-
vessel involvement)

 Left ventricular systolic dysfunction 

 Combination of both

 LV outflow tract obstruction (HOCM, AS, etc.)

• Associated with a threefold higher risk of cardiac events over 2 years1

• Consider obtaining an echocardiogram and/or IM or CV referral
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MILLER T D Cleveland Clinic Journal of Medicine 2008;75:424-430



Exercise hypertension 

• Exercise HTN is as a rise in systolic blood pressure during exercise 
above a threshold, usually between 190 - 220 mm Hg

• Possibly predicts future arterial HTN in people with normal resting 
blood pressure

• BP monitoring

• ? Role for 24-hour BP monitoring

MILLER T D Cleveland Clinic Journal of Medicine 2008;75:424-430
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Fletcher G F et al. Circulation. 2013;128:873-934

Copyright © American Heart Association, Inc. All rights reserved.

Not reaching 85% of MAPHR 
without significant ST changes
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Exercise duration and functional class
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1. Comment on: Ectopy & arrhythmias (mostly ventricular)

GXT Report and Interpretation



Exercise-induced Ventricular ectopy

• Ventricular arrhythmias can occur during exercise testing:

 Sustained VT or Vfib due to CAD or LV dysfunction

 Rare but life-threatening

 Should prompt referral to CV (Echo, angiogram, etc.)

 RVOT tachycardia in young adults without structural heart disease 
 usually benign

 Arrhythmias related to cardiomyopathy can also occur in healthy 
young adults  poor prognosis

 Less common than single PVCs, couplets, or short runs of NSVT





•Stress-

–GXT

–Pharmacologic Vasodilator Stress 

•Dypiridamole

•Adenosine

•Regadenoson

–Pharmacologic Adrenergic Stress 

•Dobutamine

•MPI-

–Radiopharmaceutical 

•Thallium- Ta121

•Technetium sestamibi- Tc99

•Technetium tetrofosmin- Tc99

–Identify infarction or ischemia 

–Gated SPECT- LV volume & LV EF

85% MPHR

85% MPHR

Reactive airway disease

Myocardial Perfusion Imaging Study (MPI)  



The MPI or 
“MIBI” Report
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The MPI or 
“MIBI” Report





MUGA Scan

• Nuclear study 

• Accurate measure of

LVEF

• Normal LVEF by MUGA 

between 50 to 70%



The MUGA Report
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The MUGA Report



Summary

GXT
• Screen for CAD

– Clinical (CP)

– ST-segment interpretation

• Additional Prognostic Value

– BP response

– HR response

– Arrhythmias

– Workload/functional capacity

MPI or “MIBI”
• Screen for CAD

• Ischemia vs. scar

• Risk stratification

• LVEF (low or normal) 

• Some of the same additional info as GXT 

MUGA
• Accurate LVEF

– Cardiotoxic ChemoRx

– Decision on medical Rx (<40%)

– Decision on device Rx (EPS, ICD, CRT)



Thank you

Questions for our panel members?


