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New techniques and advanced in cardiac imaging -Usefulness of Strain

Rate Imaging in Cardiac Assessment by Echocardiography: A Literature

Review

Abramishvili T.

Abstract

Background: Strain rate imaging (SRI) is an advanced echocardiographic technique used to assess myocardial deformation
and provides quantitative information about myocardial contractility and mechanics. This review summarizes the clinical utili-
ty of strain rate imaging in detecting subtle myocardial dysfunction across various cardiac diseases, including ischemic heart
disease, heart failure, valvular disease, cardiomyopathies, and cardiotoxicity monitoring. The advantages of strain rate over
conventional echocardiographic parameters and technological advancements in speckle-tracking echocardiography are high-
lighted. Global Longitudinal Strain (GLS) is a measure of myocardial deformation or strain, reflecting the contractile function
of the heart muscle. It is calculated from speckle-tracking echocardiography, a non-invasive technique that tracks the move-
ment of ultrasound speckles within the myocardium. Myocardial strain and strain-rate imaging provide sensitive, quantitative
markers of cardiac function that can detect subclinical dysfunction earlier than conventional echocardiography. Despite some
limitations, SRI holds significant promise for improving diagnostic accuracy and patient management in clinical cardiology.
Aim: To determine effectiveness and clinical use of advance cardiac ultrasound techniques, especially in case of early and
subclinical cardiac disease.

Methods: A comprehensive literature search was conducted using PubMed, Scopus, and Google Scholar for articles pub-
lished between 2005 and 2024. Keywords included “strain rate imaging,” “echocardiography,” “myocardial deformation,”
“speckle-tracking,” and “cardiac assessment.” A narrative review of clinical studies, reviews, and guidelines from the Ameri-
can Society of Echocardiography (ASE), European Association of Cardiovascular Imaging (EACVI), and European Society
of Cardiology (ESC) was performed.

Results:SRI and GLS provide sensitive, quantitative assessment of myocardial function and detect subclinical dysfunction
earlier than conventional measures.

Conclusions: SRI and GLS applications include early HF detection, risk stratification, and therapy monitoring across a broad
spectrum of cardiac diseases. Standardization, automation, and technological advances will enhance integration into clinical
practice. Future perspectives include myocardial work indices, 3D strain, and Al-assisted analysis. (TCM-GM] May 2026; 11
(1): P32-P34)
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Introduction
ssessment of cardiac function is crucial in di-
agnosing and managing a wide spectrum of
cardiovascular diseases. Traditional echocardi-
ographic measures, such as left ventricular
ejection fraction (LVEF), provide global systolic function
but often fail to detect early or regional myocardial abnor-
malities. Strain rate imaging (SRI) offers a more sensitive
and quantitative evaluation of myocardial deformation,
representing the rate of myocardial fiber shortening or
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lengthening per unit time. Strain rate is typically measured
using Doppler or speckle-tracking echocardiography
(STE). Compared to strain alone, strain rate provides su-
perior temporal resolution and is less influenced by load-
ing conditions, allowing more precise assessment of myo-
cardial contractility [1,2].

This review evaluates the usefulness of SRI in cardiac
assessment by echocardiography, emphasizing clinical
applications and technological progress. It is particularly
important for early assessment of the right ventricle and
left atrium, as they define overall cardiac function. Sub-
clinical heart failure is a condition in which myocardial
damage exists without overt symptoms; early detection is
essential for preventing progression.

Methods

A comprehensive literature search was conducted using Pub-

Med, Scopus, and Google Scholar for articles published be-
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tween 2005 and 2024. Keywords included “strain rate imaging,”
“echocardiography,” “myocardial ~deformation,” “speckle-
tracking,” and “cardiac assessment.” A narrative review of clini-
cal studies, reviews, and guidelines from the American Society of
Echocardiography (ASE), FEuropean Association of Cardiovas-
cular Imaging (EACVI), and European Society of Cardiology

(ESC) was performed.

Results and discussion

Principles and Advantages of Strain Rate Imaging

eMeasures temporal change of myocardial deformation.

eObtained via Doppler or STE; STE is angle-independent and
more reproducible.

el ess load-dependent than conventional strain; supetior tem-
poral resolution.

Clinical Applications ( see Table 2)

1.Ischemic Heart Disease: Detects regional wall motion
abnormalities during ischemia and post-infarction remodeling
[3].

2.Heart Failure: Correlates with disease severity and progno-
sis in HFfEF and HFpEF [4].

3.Valvular Heart Disease: Detects subclinical dysfunction
despite preserved LVEF; guides timing of intervention [5].

4.Cardiomyopathies: Quantifies regional myocardial impair-
ment, useful for diagnosis and prognosis [6].

5.Cardiotoxicity Monitoring: Detects early chemotherapy-
induced myocatdial dysfunction; baseline and serial GLS meas-
urement recommended; a relative decline =212-15% indicates
early subclinical dysfunction [7,8].

6.Atrial Function and Arrhythmia Risk: LA reservoir strain
predicts incident AF and recurrence post-ablation [9,10].

Detection of Subclinical Heart Failure with GLS

GLS demonstrates high sensitivity (=86%) and specificity
(=84%) for subclinical heart failure [11].

More sensitive than NT-proBNP, less sensitive than troponin
T [12].

Differentiates subclinical heart failure from cardiac sarcoidosis
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[13].

Independent predictor of adverse cardiovascular events, in-
cluding MI and mortality [14].

Acquisition and Standardization:

oSTE preferred; TDI useful for isovolumic events.

eReference ranges: LV GLS -18% to -22%; RV free-wall
strain —=20% to =25%; LA reservoir strain 35—45%.

eReproducibility is higher than LVEF; vendor variability ad-
dressed through international consensus [15,16].

Strain-Rate vs Strain

oStrain-rate better reflects contractility and diastolic relaxation;
less load-dependent.

eCommon clinical applications: cardio-oncology, valvular dis-
ease, HFpEF, amyloidosis, RV dysfunction, pulmonary hyper-
tension, atrial function, ischemia detection [17-21].

Limitations

o] oad-dependent; interpret in context of blood pressure and
valvular lesions.

elnter-vendor and software variability; image quality critical.

oSTE requires good endocardial definition.

Emerging Directions

eMyocardial work (pressure-strain loops) reduces load de-
pendence [22].

e3D strain and Al-assisted tracking improve accuracy and
facilitate automated reporting [8].
Conclusion

SRI and GLS provide sensitive, quantitative assessment of
myocardial function and detect subclinical dysfunction earlier
than conventional measures. Applications include early HF de-
tection, risk stratification, and therapy monitoring across a broad
spectrum of cardiac diseases. Standardization, automation, and
technological advances will enhance integration into clinical
practice. Future perspectives include myocardial work indices,
3D strain, and Al-assisted analysis.

Table 1. Normal Reference Ranges for Strain Parameters

Chamber Parameter

Lv GLS

RV Free-wall strain
LA BReservoir strain

Normal Range
—18% to —22%
—20% to —25%

35-45%
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Table 2. Key Clinical Scenarios and Recommended Strain Parameters

Clinical Scenario Recommended Strain Rationale PI:ID-gllﬂSill:
Parameter(s) Evidence
Cardio-oncology Detects =12-15% relative dechne
curveillance LV GLS bEFEI!E EF changes; guides therapy [7.8]
adjustment
Asymptomatic severe Identifies high-nsk patients for
aortic stenosis LV GLS earhier AVR/TAVR []
HFpEF and diastolic LV GLS, LA reservoir Improves classification; correlates [6,9]
dysfunction strain with filling pressures ?
Cardiac amyloidosis LV GLS {apical:sparing], Diag:lmsﬁc clue; RV involvement [10,11]
- RV strain predicts outcomes
. . Early RV dysfunct ke
Pulmonary hypertension BV free-wall strain Pizicts murt—a]j.i:}f on rarken [11,12]
Atrial fibrillation rigk LA reservoir strain | redicts incident AF and post- [9,10]
ablation recurrence
. . Regional strain, early Detects ischemia prdor to
Isch detection systolic strain-rate  'motion cha.nges 3]
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