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Exercise echocardiography has become a significant tool of non-invasive valuation of coronary
arterydisease(CAD). The Exercise echocardiography and dobutamine stress echocardiography
are widely applied methods with different clinical procedures and indications. Objective: The
study was aimed for the Assessment of Suspected or Known Coronary Artery Disease in
Assessment of Suspected or Known Coronary Artery Disease. Methods: Total 260 consecutive
patients endured Stress Echocardiography in the Cardiology department of NICVD Karachi for
one-year duration from January 2021 to December 2021. The treadmill was used for Exercise
echocardiography applying the Bruce protocol. The standard method was applied for
dobutamine stress echocardiography. The Stress Echocardiography was taken as positive on
the basis of the appearance of worsening or new wall motion abnormalities. Results: Exercise
echocardiography performed by 160 patientsand DSE in 100 subjects with mean age of 47.21and
53.10 years, correspondingly. Males were dominated in both groups. The both groups have
similar risk factors. In the diagnosis of CAD, Exercise echocardiography was used more often
than dobutamine stress echocardiography (61.5% vs 38.5%). The Viability tests have been
carried out exclusively by DSE. The frequency of adverse events was 29% in dobutamine stress
echocardiography and no one has side-effects in exercise echocardiography. Stress-related
dysfunction of left ventricle was much communal in dobutamine stress echocardiography.
Conclusions: Exercise Echocardiography is a better and safer non-invasive imaging method
among subjects who can execute exercise, but DSE is further beneficial for pre-operative
evaluation, viability and patients who are disabled physically for ergometer and treadmill
exercisetest.

INTRODUCTION

Exercise echocardiography (SE) is an extremely useful,
modern, non-invasive tool of diagnosis for the valuation of
suspected or diagnosed coronary artery disease (CAD
patients)1-2. The most common types of SE used in clinical
practice are treadmill echocardiography, exercise
echocardiography, and dobutamine stress
echocardiography (DSE)3-4. The indications and
techniques differ in both tests. Published data on SE are
scarce in our country, and no comparative study of these
two sister modalities has ever been reported in Pakistanb-

6. In this descriptive study, we will look at the indications,
applicability, results and clinical applications of these two
tests.

METHODS

260 consecutive patients endured Stress
Echocardiography in the Cardiology department of NICVD
Karachi for one-year duration from January 2021 to
December2021.Inclusion criteriawere all patientsreferred
for evaluation of known or suspected ischemic heart
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disease. Dobutamine stress echocardiography was
accomplished in subjects with physical disabilities or
unable to exercise. All other patients were included in the
echocardiographic examination on the treadmill. The
exclusion criterion was patients having contraindicationto
dobutamine and exercise echocardiography. Patients
advised to do an overnight fast or at least 22 hours fasting
prior to stress echocardiography. In stable patients,
medication was withdrawn 48 hours prior to the study,
while unstable patients were assessed with continuing
treatment. Clinical data on risk factors, pre-existing
ischemic heart disease, revascularization, and cardiac
medications were recorded on pre-designed forms. A
history and a brief physical examination were performed to
rule out any known contraindications for exercise /
dobutamine SE.

Equipment: The tests were conducted using
echocardiography machine and the integrated operating
system for stress testing and a multi-frequency probe (2.5,
3.7 and 5 MHz). Studies recorded simultaneously on
magnetic optical disk (MOD's), video tapes and a hard disk.
In order to facilitate imaging from the apex of the heart, an
echocardiographic bed with cut-out window was used. The
12-lead ECG is recorded at rest, at the end of each phase,
and during recovery. A downward or flat depression of the
ST segment Tmmfromthe J pointis considered positive for
stress induced ischemia. The rhythm was continuously
monitored for any arrhythmias. Dobutamine infusion given
withanautomaticinfusion pump. Blood pressure and heart
rate are recorded at each stage. During the examination, a
fully equipped resuscitation trolley was located at the
patient's bedside. The ETT was performed on a standard
treadmill. The authors himself performed all
echocardiographic examinations and their interpretation.
A trained charge nurse took the pulse and blood pressure.
An ECG technician recorded a 12-lead ECG and operated
the monitoring system. Clinical data collected by a trained
computerassistant.

Exercise Treadmill Echo: The Resting images taken from
the standard digitized technique and stored. The chest
electrodes have been used in a modified way to facilitate
the visualization of the apexand the parasternal space, i.e.,
oneintercostal space above for V2, V3and one space below
for V4, V5, V6. The Bruce protocol was adopted in most
patients and a minority of patients exercised according to
the modified Bruce protocol. The exercise was carried out
in accordance with the proposed criteria. The patient was
placed on the imaging bed in the left lateral decubitus
positionimmediately later to the finish of exercise (without
a cooling-down period). Post-stress imaging is performed
in 60-90 seconds. The stress and rest images are
demonstrated side by side on quad screen format in cine
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loop. Work saved onthe MODS and harddrive for future use.
Dobutamine Stress Echo: Resting imagesof
echocardiography taken from the apical and parasternal
windows. 4 typical images were obtained, 1= parasternal
short axis, 2 = parasternal long axis, 3 =apical 4-chambers,
4 =apical 2-chamberswere obtained. Inaddition, images of
the apical short and long axis were frequently recorded.
Images captured at the end of each stage (resting, low,
average and peak dose). All images were digitized online
and demonstrated side by side for compairing still images
in a continuous film loop. Four independent quad screens
were used, 1quad screen for all 2-chamber apical view, 1for
all 4-chambers apical views, etc. The upper left quadrant of
each quad screen showed baseline images, lower left
quadrant for mid dose, lower right quadrant for peak dose
imagesandtheupperrightquadrantforlow dose.
Echocardiographicinterpretation: The 16-segment model
suggested by the American Society of Echocardiography
was used for analysis, and each segment was assessed on
the basis of its systolic thickening and motion. 1 will be-
normal 2 will be hypokinetic 3 will be akinetic 4 will
bedyskinetic 5 have aneurysm. The Wall Motion Score index
was determined by dividing the sum of the scores by the
total numeral of segments displayed. WMSI comes from
both rest and stress. A positive test result was determined
when there is new abnormal motion in wall or when an
existing abnormality worsened (from hypokinesia to
akinesia). The lack of a hyperdynamic response to an
appropriate stress level was also considered hypokinesis.
In the case of viability, the biphasic response (improved at
low dose and worsened at high dose) was found to be the
most powerful indicator. However, sustained improvement
in regional function up to the maximum dose for viable
myocardium or cardiomyopathy has also been considered.
Overall LV function was assessed by end systolic volume
(ESV)and EF. Usually, during stress, EF increases and ESV
decreases; otherwise, the test is considered positive for
exercise-induced LV dysfunction.

RESULTS

Exercise echocardiography performed by 160 patients and
DSE in 100 patients with mean age of 47.21and 53.10 years,
correspondingly. Males were dominated in both groups.
The both groups have similar risk factors with the
exception of hypertension and smoking, which are more
commoninmen(Table1).

Males 102 70
Mean age 47.21 53
Hypertension 51.9% | 36%
Diabetes Mellitus 28.8% | 25%
Hypercholesteremia 2.2% | 23%
Smoking 35.4% | 20%
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Evaluation of known CAD 40.4% | 37%
Diagnostic of chest pain, LV dysfunction or dyspnea | 57.7% | 23%
Follow up after CABG 5.8% 4%
Assessment of viable myocardium 3.8% 24%
Preoperative assessment for non-cardiac surgery 1.25% 4%
Follow up after atherectomy/ angioplasty 3.2% 2%
Rehab study after Ml 0.6% 0
No of patients 160 100

Table1: patient characteristics

In the diagnosis of CAD, Exercise echocardiography was
used more often than dobutamine stress
echocardiography (61.5% vs 38.5%). The frequency of
adverse events was 29% in dobutamine stress
echocardiography and no one has side-effects in exercise
echocardiography. Stress-related dysfunction of left
ventricle was much communal in dobutamine stress
echocardiography. (Table 2)

Side-effects Percentage
16

Palpitations

headaches 5
Lightedness 39
Tremors or chills 8
others 6

Complications
Sustained V- tachycardia 3

Table 2: Side-effectsin DSE

Most of the patientsin both groups had satisfactory image
quality, with the exception of 10% who had poor images
after exercise in exercise echocardiography. The mean
maximum heart rate was higher in exercise
echocardiography than in DSE (148 Vs 102 mmHg). The
maximum mean systolic blood pressure was almost the
same(145Vs 140 mmHq).

Vessel Lesions detected by SE =~ Lesions detected by
Coronary angiography
RCA 13 13
LAD 12 n
Lex 10 12
Total 35 36

Table 3: Correlationwith Coronary Angiography

The increase in end systolic volume (ESV) after stress and
the decreasein EF occurred more frequently in DSE thanin
exercise echocardiography. Coronary angiograms of 16
patients were available for comparison. There was a 100%
correlation with SE. LAD lesions were detected equally in
both modes where RCA and LCx disease were diagnosed
much higher in DSE than exercise echocardiography.
(Table 4)

No of lesions LAD RCA Lex
detected by
12 13 3

Ex.E
DSE 10 8 10
P-value 0.m 0.02 0.008
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Table 4: Comparison of detection of lesions by Ex. Eand DSE
DISCUSSION

Out of the studied cohort of 260 patients, Exercise
echocardiography performed by 160 patients and
dobutamine stress echocardiography in 100 patients.
Patients undergoing DSE were elder and much frequently
had a past of bypass surgery and myocardial infarction,
more cardiac risk factors (hypertension, hyperlipidaemia,
diabetes, family history of early coronary disease, smoking,
higher peak WMSI, abnormal ECGs more frequent at rest,
poorer LV systolic function, and therefore coronary
angiography is not advised in these subjectsb-6. With
limited resources, a test with high predictive value is very
useful in reducing costly invasive procedures such as
coronary angiography. The diagnostic accuracy and
predictive value of DSE is sophisticated than that of simple
exercise ECG. Exercise echocardiography is superior to
DSE because it is more physiological, has a better
homodynamic profile, restores symptoms, and has fewer
side effects7-8. In the current study, 29% of patients
experienced some type of side effect with DSE, while none
with Ex.E9-10. However, the exercise echo is technically
more difficult due to hyperventilation, excessive
movement of the chest wall, and tachycardiall-12. DSE is
less demanding because the patient is comfortable in a
good position for ultrasound imaging without
hyperventilation or significant tachycardia, and has ample
time for imaging. In contrast, a positive exercise
echocardiogram and the extent of regional wall motion
disorders are directly related to an increased risk of an
event13-14. There was a 100% correlation between the
exercise echo and coronary angiograms, and the
distribution of the coronary vessels was almost identical to
that foundinthe exercise echointhe ADA and RCAregions;
however, left side circumference disease is relatively
underdiagnosed and is consistent with many studies.
However, DSE was superior to Ex.E in the diagnosis of left
hand circumflex disease (p-value 0.009)15-16. In our series,
which was reported as 20% in some studies, no patient
developed hypotension from dobutamine stress. This may
be due to the relatively low dose of dobutamine
administered in our series and the very limited use of
atropine (only in 7 patients)17-18. Only 3% of patients
developedventriculararrhythmiasin DSE and these are not
uncommon, 9% of patients developed premature atrial or
ventricular ectopy, and 5% had serial SVT or VT. Data on
several studies have revealed Ml or ventricular fibrillationin
1in 2,000 patients19-20. These arrhythmias are usually
seenin patients with impaired wall motion at rest or with a
history of arrhythmias21-22. One of our patients developed
ventricular fibrillationand was able to successfully perform
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CPR. He suffered a myocardial infarction in the anterior
wall.

CONCLUSION

Out of the studied cohort of 260 patients, Exercise
echocardiography performed by 160 patients and
dobutamine stress echocardiography in 100 patients.
Patients undergoing DSE were elder and much frequently
had a past of bypass surgery and myocardial infarction,
more cardiac risk factors (hypertension, hyperlipidaemia,
diabetes, family history of early coronary disease, smoking,
higher peak WMSI, abnormal ECGs more frequent at rest,
poorer LV systolic function, and therefore coronary
angiography is not advised in these subjectsb-6. With
limited resources, a test with high predictive value is very
useful in reducing costly invasive procedures such as
coronary angiography. The diagnostic accuracy and
predictive value of DSE is sophisticated than that of simple
exercise ECG. Exercise echocardiography is superior to
DSE because it is more physiological, has a better
homodynamic profile, restores symptoms, and has fewer
side effects7-8. In the current study, 29% of patients
experienced some type of side effect with DSE, while none
with Ex.E9-10. However, the exercise echo is technically
more difficult due to hyperventilation, excessive
movement of the chest wall, and tachycardiall-12. DSE is
less demanding because the patient is comfortable in a
good position for ultrasound imaging without
hyperventilation or significant tachycardia, and has ample
time for imaging. In contrast, a positive exercise
echocardiogram and the extent of regional wall motion
disorders are directly related to an increased risk of an
event13-14. There was a 100% correlation between the
exercise echo and coronary angiograms, and the
distribution of the coronary vessels was almostidentical to
thatfoundinthe exercise echointhe ADAand RCAregions;
however, left side circumference disease is relatively
underdiagnosed and is consistent with many studies.
However, DSE was superior to Ex.E in the diagnosis of left
hand circumflex disease (p-value 0.009)15-16. In our series,
which was reported as 20% in some studies, no patient
developed hypotension from dobutamine stress. This may
be due to the relatively low dose of dobutamine
administered in our series and the very limited use of
atropine (only in 7 patients)17-18. Only 3% of patients
developedventriculararrhythmiasin DSE and these are not
uncommon, 9% of patients developed premature atrial or
ventricular ectopy, and 5% had serial SVT or VT. Data on
several studies have revealed Ml or ventricular fibrillationin
1in 2,000 patients19-20. These arrhythmias are usually
seen in patients with impaired wall motion at rest or with a
history of arrhythmias21-22. One of our patients developed
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ventricular fibrillationand was able to successfully perform
CPR. He suffered a myocardial infarction in the anterior
wall.history of arrhythmias21-22. One of our patients
developed ventricular fibrillation and was able to
successfully perform CPR. He suffered a myocardial
infarctionintheanteriorwall.

REFERENCES

[1] Al-Lamee RK, Shun-Shin MJ, Howard JP, Nowbar AN,
Rajkumar C, Thompson D, Sen S, Nijjer S, Petraco R,
Davies J, Keeble T. Dobutamine Stress
Echocardiography Ischemia as a Predictor of the
Placebo-Controlled Efficacy of Percutaneous
Coronary Intervention in Stable Coronary Artery
Disease: The Stress Echocardiography-Stratified
Analysis of ORBITA. Circulation. 2019 Dec 10;140
(24):1971-80.

[2] ZachariasK, Ahmed A, Shah BN, Gurunathan'S, Young
G, Acosta D, Senior R. Relative clinical and economic
impact of exercise echocardiography vs. exercise
electrocardiography, as first line investigation in
patients without known coronary artery disease and
new stable angina: a randomized prospective study.
European Heart Journal-Cardiovascular Imaging.
2017Feb1;18(2):195-202.

[3] Sicari R, Cortigiani L. The clinical use of stress
echocardiography in ischemic heart disease.
Cardiovascular Ultrasound. 2017 Dec;15(1):1-6.

[4] Mordi IR, Badar AA, Irving RJ, Weir-McCall JR,
Houston JG, Lang CC. Efficacy of noninvasive cardiac
imagingtestsindiagnosisand management of stable
coronary artery disease. Vascular health and risk
management. 2017;13:427.

[5] Lancellotti P, Dulgheru R, Go YY, Sugimoto T,
Marchetta S, Oury C, Garbi M. Stress echo-
cardiography in patients with native valvular heart
disease. Heart. 2018 May 1;104(10):807-13.

[6] Moss AJ, Williams MC, Newby DE, Nicol ED. The
updated NICE guidelines: cardiac CT as the first-line
test for coronary artery disease. Current cardio-
vascularimagingreports. 2017 May;10(5):1-7.

[7] Ciampi Q, Zagatina A, Cortigiani L, Gaibazzi N,
Borguezan Daros C, Zhuravskaya N, Wierzbowska-
Drabik K, Kasprzak JD, de Castro e Silva Pretto JL,
D'Andrea A, Djordjevic-Dikic A. Functional,
anatomical, and prognostic correlates of coronary
flow velocity reserve during stress echo-
cardiography. Journal of the American College of
Cardiology. 2019 Nov 5;74(18):2278-91.

[8] Pellikka PA, Arruda-Olson A, Chaudhry FA, Chen MH,
Marshall JE, Porter TR, Sawada SG. Guidelines for
performance, interpretation, and application of

PBMJ VOL. 5, Issue. 6 June 2022 Copyrigm(c)zozz,PBMJ, Published by Crosslinks International Publishers
[ This work is licensed under a Creative Commons Attribution 4.0 International License. 68




Khalid MR et al.,

(9]

(10]

(1]

(12]

[13]

[14]

[15]

[16]

[17]

PBMJ VOL. 5, Issue. 6 June 2022

The Assessment of Coronary Artery Disease in Exercise and Dobutamine Stress Echocardiography

stress echocardiography in ischemic heart disease:
from the American Society of Echocardiography.
Journal of the American Society of Echo-
cardiography. 2020 Jan1;33(1):1-41.

Gurunathan S, Senior R. Stress echocardiography in
stable coronary artery disease. Current Cardiology
Reports. 2017 Dec;19(12):1-9.

Mattoso AA, Tsutsui JM, Kowatsch I, Cruz VY, Sbano
JC, Ribeiro HB, Kalil Filho R, Porter TR, Mathias Jr W.
Prognostic value of dobutamine stress myocardial
perfusion echocardiography in patients with known
or suspected coronary artery disease and normal left
ventricular function. PloS one. 2017 Feb 24;12(2):
e0172280.

Cortigiani L, Huqi A, Ciampi Q, Bombardini T, Bovenzi
F, Picano E. Integration of wall motion, coronary flow
velocity, and left ventricular contractile reserve in a
single test: prognostic value of vasodilator stress
echocardiography in patients with diabetes. Journal
of the American Society of Echocardiography. 2018
Jun1;31(6):692-701.

Picano E, Ciampi Q, Citro R, D'Andrea A, Scali MC,
Cortigiani L, Olivotto |, Mori F, Galderisi M, Costantino
MF, Pratali L. Stress echo 2020: the international
stress echo study in ischemic and non-ischemic
heart disease. Cardiovascular ultrasound. 2017
Dec;15(1):1-21.

Mangla A, Oliveros E, Williams Sr KA, Kalra DK.
Cardiac imaging in the diagnosis of coronary artery
disease. Current problems in cardiology. 2017 Oct
1;42(10):316-66.

Ptonska-Gosciniak E, Kukulski T, Hryniewiecki T,
Kasprzak JD, Kosmala W, Olszowska M, Mizia-Stec K,
Pysz P, Zaborska B, Stoktosa P, Gasior Z. Clinical
application of stress echocardiography in valvular
heart disease: an expert consensus of the Working
Group on Valvular Heart Disease of the Polish Cardiac
Society. Kardiologia Polska (Polish Heart Journal).
2020;78(6):632-41.

Mcleod G, Shum K, Gupta T, Chakravorty S, Kachur S,
Bienvenu L, White M, Shah SB. Echocardiography in
congenital heart disease. Progress in Cardiovascular
Diseases. 2018 Nov 1;61(5-6): 468-75.

Siontis GC, Mavridis D, Greenwood JP, Coles B,
Nikolakopoulou A, Juni P, Salanti G, Windecker S.
Outcomes of non-invasive diagnostic modalities for
the detection of coronary artery disease: network
meta-analysis of diagnostic randomised controlled
trials.bmj. 2018 Feb 21;360.

Ahres A, Jablonkai B, Oze A, Ruboczky G,
Nagybaczoni B, Szigeti ZS, Kenessey A, Balogh ZS,
Szilveszter B, Kolossvary M, Maurovich-Horvat P.

[22]

DOI: https://doi.org/10.54393/pbmj.v5i6.517

P5619 Correlation between dobutamine stress
echocardiography and invasive fractional flow
reserve in patients with known moderate coronary
artery stenosis. European Heart Journal. 2018 Aug
1;39(suppl_1):ehy566-P5619.

Gentry Il JL, Phelan D, Desai MY, Griffin BP. The role
of stress echocardiography in valvular heart disease:
acurrentappraisal. Cardiology. 2017;137(3):137-50.
Samiei N, Parsaee M, Pourafkari L, Tajlil A, Pasbani Y,
Rafati A, Nader ND. The value of negative stress
echocardiography in predicting cardiovascular
events among adults with no known coronary
disease. Journal of Cardiovascular and Thoracic
Research.2019;11(2):85.

Zareba KM, Raman SV. Exercise and Dobutamine
Stress CMR. InCardiovascular Magnetic Resonance
Imaging 2019(pp. 175-184). Springer, New York, NY.
Doherty JU, Kort S, Mehran R, Schoenhagen P,
Soman P.ACC/AATS/AHA/ASE/ASNC/HRS/SCAI/
SCCT/SCMR/STS 2017 appropriate use criteria for
multimodality imaging in valvular heart disease: a
report of the American college of cardiology
appropriate use criteria task force, American
association for thoracic surgery, American heart
association, american society of echocardiography,
American society of nuclear cardiology, heart rhythm
society, society for cardiovascular angiography and
interventions, society of cardiovascular computed
tomography, society for .... Journal of the American
College of Cardiology. 2017 Sep 26;70(13):1647-72.
Ntoskas T, Ahmad F, Woodmansey P. Safety and
efficacy of physiologist-led dobutamine stress
echocardiography: experience from a tertiary
cardiac centre. Echoresearchand practice. 2018 Sep
1:5(3):105-12.

Copyright (c) 2022. PBMJ, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 69




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

