
Pak J Med Sci     May - June  2023    Vol. 39   No. 3      www.pjms.org.pk     629

	 Left ventricular (LV) myocardial strain is a direct 
measure of myocardial deformation and an excellent 
method for assessment of systolic LV function. This 
measure overcomes some of the inherent limitations 
of the conventional LV ejection fraction (EF). Strain is 
reported as percentage lengthening and shortening, 
where systolic shortening results in negative and 
lengthening in positive strains.1 Myocardial strain was 
initially derived from tissue Doppler imaging nearly 2.5 
decades ago.2 However, this method turned out to have 
limited clinical reproducibility, was angle-dependent and 
had significant noise. The field was further developed and 
speckle tracking echocardiography (STE) soon emerged 
as a more accurate and user-friendly technique. 
	 Strain imaging allows assessment of global LV 
function as reflected by global longitudinal (GLS) and 
global circumferential strain (GCS). GLS is widely used 
and has important clinical and prognostic implications 
in a number of cardiovascular diseases including 
hypertension, stroke, aortic stenosis and coronary 
artery disease, or in patients undergoing chemotherapy 
for cancer.3-7 It has been shown that in aortic stenosis 

GLS if often impaired at early stages when EF is still 
normal. The impairment may be either global or 
regional. Furthermore, in patients with aortic stenosis, 
hypertension and increased arterial stiffness are highly 
prevalent8-10, which both affect myocardial performance 
as reflected by impaired LV strain.
	 Strain imaging also allows assessment of regional LV 
dysfunction/ischemia when segmental strain is impaired 
(less negative value) or show other pathological patterns 
such early systolic lengthening or post-systolic shortening 
of both left and right ventricular (RV) myocardium.11-14 
However, STE imaging is also subject to all the inherent 
limitations of ultrasound such as image quality and 
operator dependency, as well as the challenges with 
assessing strain of cardiac chambers with thin walls 
such as the atria and the RV free wall. Hence, although 
most evidence and clinical experience regarding strain 
measures have been obtained by echocardiography, the 
clinical applicability of strain imaging has now evolved 
into the field of cardiac magnetic resonance (CMR).15-17 
There is a good correlation between myocardial strain 
parameters measured with STE and CMR feature-tracking 
(CMR-FT). However, GLS appears to be more accurate 
with STE, while GCS shows a better reproducibility 
when measured by CMR-FT. Nonetheless, similar to 
echocardiography, differences between various CMR-FT 
software may result in differing values.18

	 In a recent article published in the journal (PJMS), Jun 
Ye et al.19 investigated the clinical significance of CMR-
FT in 100 patients with acute myocardial infarction. EF 
was comparable in STEMI and NSTEMI patients but 
radial, circumferential and longitudinal strain was more 
impaired in STEMI patients. The correlation between 
longitudinal strain and late gadolinium enhancement 
(LGE) was stronger (-0.450, p<0.001) than circumferential 
(-0.313, p=0.002) and radial strain (-0.263, p=0.008), while 
circumferential strain had the greatest statistical area 
under the curve (AUC) (0.866) for diagnostic value of 
STEMI compared with longitudinal (0.788) and radial 
strain (0.677, all p<0.001). These findings are clinically 
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relevant and make a useful addition to the existing 
literature on the subject. However, as acknowledged 
by the authors, the study was retrospective and had a 
small sample size with some additional methodological 
limitations.
	 In a study of 323 patients who underwent CMR one 
week after STEMI, Gavara et al.15 showed that CMR-FT 
provided prognostic information after STEMI but did 
not significantly improve risk reclassification beyond 
traditional CMR indexes.15 Apart from patients with 
coronary artery disease, GLS derived from CMR-FT has 
also been shown to be a more sensitive functional marker 
in cardiomyopathies, for example Fabry cardiomyopathy. 
In a study by Vijapurapu and colleagues, CMR-FT was 
able to identify myocardial mechanical changes in the 
early stages of Fabry cardiomyopathy.20

	 Hence, although CMR-FT seems to be a promising 
technique for assessing global and segmental myocardial 
strain both in patients with STEMI and cardiomyopathies, 
further well-designed and prospective research studies 
in different clinical settings with sufficient power that 
include both CMR-FT (2D and 3D) and STE, are needed 
to validate strain values measured from CMR-FT images 
so the exact role of CMR-FT beyond routinely used CMR 
indexes are documented - before the data can be used in 
the clinical decision-making process. 

Funding: None. 

Conflict of interest: None. 

REFERENCES
1.	 Edvardsen T, Sarvari SI, Haugaa KH. Strain imaging - from 

Scandinavian research to global deployment. Scand Cardiovasc J. 
2016;50(5-6):266-275.

2.	 Heimdal A, Stoylen A, Torp H, Skjaerpe T. Real-time strain rate 
imaging of the left ventricle by ultrasound. J Am Soc Echocardiogr. 
1998;11:1013–1019.

3.	 Saeed S, Gerdts E, Waje-Andreassen U, Fromm A, Pristaj N, Naess 
H, et al. Left ventricular myocardial dysfunction in young and 
middle-aged ischemic stroke patients: the Norwegian stroke in the 
young study. J Hypertens. 2019;37:538-545.

4.	 Stassen J, Pio SM, Ewe SH, Singh GK, Hirasawa K, Butcher SC, 
et al. Left Ventricular Global Longitudinal Strain in Patients 
with Moderate Aortic Stenosis. J Am Soc Echocardiogr. 2022 
Aug;35(8):791-800.e4.

5.	 Voigt JU, Pedrizzetti G, Lysyansky P, Marwick TH, Houle H, 
Baumann R, et al. Definitions for a common standard for 2D speckle 
tracking echocardiography: consensus document of the EACVI/
ASE/Industry Task Force to standardize deformation imaging. J 
Am Soc Echocardiogr. 2015;28(2):183-193.

6.	 Badano LP, Kolias TJ, Muraru D, Abraham TP, Aurigemma G, 
Edvardsen T, et al. Standardization of left atrial, right ventricular, 
and right atrial deformation imaging using 2-dimensional speckle-
tracking echocardiography: a consensus document of the EACVI/
ASE/Industry Task Force to standardize deformation imaging. Eur 
Heart J Cardiovasc Imaging. 2018;19:591–600.

7.	 Lyon AR, López-Fernández T, Couch LS, Asteggiano R, Aznar 
MC, Bergler-Klein J, et al. 2022 ESC Guidelines on cardio-oncology 
developed in collaboration with the European Hematology 
Association (EHA), the European Society for Therapeutic 
Radiology and Oncology (ESTRO) and the International Cardio-
Oncology Society (IC-OS). Eur Heart J. 2022;43(41):4229-4361.

8.	 Bahlmann E, Cramariuc D, Saeed S, Chambers JB, Nienaber CA, 
Kuck KH, et al. Low systemic arterial compliance is associated with 
increased cardiovascular morbidity and mortality in aortic valve 
stenosis. Heart. 2019;105(19):1507-1514.

9.	 Saeed S, Saeed N, Grigoryan K, Chowienczyk P, Chambers JB, 
Rajani R. Determinants and clinical significance of aortic stiffness 
in patients with moderate or severe aortic stenosis. Int J Cardiol. 
2020;315:99-104.

10.	 Einarsen E, Hjertaas JJ, Gu H, Matre K, Chowienczyk PJ, Gerdts 
E, et al. Impact of arterio-ventricular interaction on first-phase 
ejection fraction in aortic stenosis. Eur Heart J Cardiovasc Imaging. 
2021;22(6):650-657.

11.	 Eek C, Grenne B, Brunvand H, Aakhus S, Endresen K, Smiseth 
OA, et al. Postsystolic shortening is a strong predictor of recovery 
of systolic function in patients with non-ST-elevation myocardial 
infarction. Eur J Echocardiogr. 2011;12:483–489.

12.	 Brainin P, Biering-Sørensen SR, Møgelvang R, de Knegt MC, 
Olsen FJ, Galatius S, et al. Post-systolic shortening: normal 
values and association with validated echocardiographic and 
invasive measures of cardiac function. Int J Cardiovasc Imaging. 
2019;35:327-337.

13.	 Skulstad H, Edvardsen T, Urheim S, Rabben SI, Stugaard M, 
Lyseggen E, et al. Postsystolic shortening in ischemic myocardium: 
active contraction or passive recoil? Circulation. 2002;106(6):718-24. 

14.	 Saeed S, Karaji I, Skromme K, Øksnes A, Larsen TH, Bleie Ø. 
Right ventricular postsystolic shortening: Resolution after opening 
a totally occluded right coronary artery. J Clin Ultrasound. 
2022;50(7):899-902. 

15.	 Gavara J, Rodriguez-Palomares JF, Valente F, Monmeneu JV, 
Lopez-Lereu MP, Bonanad C, et al. Prognostic Value of Strain by 
Tissue Tracking Cardiac Magnetic Resonance After ST-Segment 
Elevation Myocardial Infarction. JACC Cardiovasc Imaging. 
2018;11:1448-1457.

16.	 Romano S, Judd RM, Kim RJ, Kim HW, Klem I, Heitner JF, et al. 
Feature-Tracking Global Longitudinal Strain Predicts Death in a 
Multicenter Population of Patients With Ischemic and Nonischemic 
Dilated Cardiomyopathy Incremental to Ejection Fraction and 
Late Gadolinium Enhancement. JACC Cardiovasc Imaging. 
2018;11:1419-1429.

17.	 Vigneault DM, Yang E, Jensen PJ, Tee MW, Farhad H, Chu L, et 
al. Left Ventricular Strain Is Abnormal in Preclinical and Overt 
Hypertrophic Cardiomyopathy: Cardiac MR Feature Tracking. 
Radiology. 2019;290:640-648.

18.	 Pedrizzetti G, Claus P, Kilner PJ, Nagel E. Principles of 
cardiovascular magnetic resonance feature tracking and 
echocardiographic speckle tracking for informed clinical use. J 
Cardiovasc Magn Reson. 2016;18(1):51.

19.	 Ye J, Zong W, Wu X, Shao X, Wu Y. Quantitative evaluation of 
acute myocardial infarction by feature-tracking cardiac magnetic 
resonance imaging. Pak J Med Sci. 2023;39(3):804-808.   doi: https://
doi.org/10.12669/pjms.39.3.7248

20.	 Vijapurapu R, Nordin S, Baig S, Liu B, Rosmini S, Augusto J, et al. 
Global longitudinal strain, myocardial storage and hypertrophy in 
Fabry disease. Heart. 2019;105(6):470-476.

Author Contributions:

SS wrote the first draft of the article which was revised 
by EE and THL.
All authors approved the final submission.

Sahrai Saeed et al.


	_GoBack
	_Hlk118207081
	_GoBack
	_Hlk92138754
	_GoBack
	_GoBack
	_GoBack
	_Hlk64470489
	_Hlk64459541
	_Hlk87560551
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK69
	OLE_LINK7
	OLE_LINK9
	OLE_LINK5
	OLE_LINK10
	OLE_LINK8
	OLE_LINK13
	OLE_LINK14
	OLE_LINK19
	OLE_LINK15
	_GoBack
	_GoBack
	_GoBack
	_Ref3327
	_GoBack
	_GoBack
	_Hlk116486558
	_Hlk115941283
	_Hlk113741367
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	_Hlk122303700
	_GoBack
	_GoBack
	ethics_statement
	_GoBack
	conflict_of_interest
	funding_statement
	_Hlk101513502
	_GoBack
	_Hlk106659778
	_Hlk100996211
	_Hlk110277773
	_Hlk107840969
	_Hlk110277829
	_Hlk107841030
	_Hlk110277912
	_Hlk107139660
	_Hlk107841735
	_Hlk109742524
	_Hlk107841896
	_GoBack
	_Hlk113878862
	_Hlk113446750
	_Hlk113447613
	_Hlk113447097
	_Hlk112927412
	_Hlk113876489
	_Hlk112702405
	_Hlk113876529
	_Hlk113877722
	_Hlk113878486
	_Hlk113876588
	_Hlk112927488
	_Hlk112930447
	_Hlk113358159
	_Hlk113878197
	_GoBack
	_Hlk125123268
	_Hlk105353036
	_Hlk81569967
	_Hlk82260851
	_Hlk81574806
	_GoBack
	_Hlk86148866
	OLE_LINK1
	_GoBack
	_Hlk37670211
	_Hlk39965446
	_Hlk39965896
	_Hlk39966042
	_Hlk38964758
	_Hlk39966716
	_Hlk39923377
	_GoBack
	_Hlk101009958
	_Hlk39966851
	_Hlk108247382
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk108350803
	_GoBack

