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Abstract

Background: The coronavirus infection ravages the World 
for a second year now, with millions of people infected many 
of whom lost their lives. It is well known that SARS-CoV-2 af-
fects predominantly the respiratory system but other organs 
and systems, including the cardiovascular system, could also 
be damaged. Analyses indicate that in almost all critically ill 
patients (98%) and in a large proportion of those who were 
not in critical condition (78.3%) an alteration of the myocar-
dial function is observed. Echocardiography gives us valu-
able information about the myocardial damage. In addition, 
global longitudinal strain might help in detecting subclinical 
damage. It also plays a role in the risk stratification and in 
the long-term follow-up of the patients with COVID-19. 

Case presentation: Considering these facts, we present 
a case report of a patient who recovered after a COVID-19 
infection, but suffered a reversible deterioration of myocar-
dial strain аs a post-COVID-19 condition. 

Conclusions: Our clinical case shows that left ventricular 
myocardial strain analysis is an important method for long-
term follow-up of patients who recovered after a COVID-19 
infection. Early diagnosis in such patients is of crucial impor-
tance for their timely treatment and appropriate manage-
ment.

Keywords: COVID-19; Post-COVID-19 conditions; Myocardial 
damage; Global longitudinal strain.

Abbreviations: GSL: Global Longitudinal Strain.
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Background

The infection caused by SARS-CoV-2 turned into a pandemic. 
Up to 03-Apr-2021, 131 million cases have been reported with 
around 2.84 million deaths. The coronavirus infection affects 
predominantly the respiratory system but other organs and sys-
tems, including the cardiovascular system, could also be dam-
aged [1-3]. In 8 to 28% of cases with COVID-19 acute cardiac 
damage is observed, which relates to a worse prognosis. In SARS-
CoV-2 infection, several cardiovascular manifestations could be 
seen: Acute myocarditis, cardiomyopathies, arrhythmias, heart 
failure, cardiogenic shock, but the data regarding the myocardi-
al involvement is limited [1,4]. As a matter of fact, in 80% of cas-
es of patients recovered from COVID-19 myocardial damage is 
found on magnetic resonance imaging [5]. Based on that it can 
be assumed that long-term cardiovascular consequences might 
be observed in patients with no visible myocardial involvement 
during the acute phase of the infection [5]. Myocardial dam-
age could be suspected from the clinical presentation, elevated 
levels of high sensitive troponin and left ventricular dysfunction 
on transthoracic echocardiography. The analysis of the Global 
Longitudinal Strain (GLS) with speckle tracking echocardiogra-
phy could give more insight into the subclinical myocardial in-
volvement. In addition, the deterioration in GLS makes possible 
an earlier detection of myocardial damage before the reduction 
of the left ventricular ejection fraction [6]. Based on this data 
we describe a case of a patient recovered from COVID- 19 in-
fection, in whom a reversible subclinical myocardial damage is 
seen. Long-term consequences caused by this new for us virus 
are not fully examined, but their early detections is vital for the 
eventual treatment of these patients. We present the following 
case in accordance with the CARE reporting checklist.

Case presentation

We present a 43-year-old patient hospitalized for two weeks 
because of COVID-19 pneumonia in October 2020. He was treat-
ed with antibiotics, antipyretics, Remdesivir, infusions, oxygen, 
prophylactic anticoagulation and reconvalescent plasma. The 
patient has arterial hypertension from nine years, on regular 
therapy, and dyslipidemia treated with statin. He has a healthy 
lifestyle-regular physical activity, non-smoker. After he was dis-
charged from the hospital, he started complaining from sharp 
pain in the chest, which necessitated a Cardiologist consultation 
December 2020. During the examination, we found inadequate 
blood pressure control. A transthoracic echocardiography was 
performed, with data for borderline left ventricular end diastol-
ic wall thickness, with preserved volumes, dimensions, systolic 
and diastolic function and GLS - 16.7%, reduced mainly in the 
basal segments and some mid segments in a nonischemic fash-
ion (Figure 1).

The rest of the ultrasound examination was normal. A con-
trol examination was scheduled after 3 months, his antihyper-
tensive treatment was optimized and he was advised to con-
tinue the antiplatelet therapy. 

After 3 months at the control visit, the patient was asymp-
tomatic, with optimal blood pressure control. The echocardiog-
raphy revealed left ventricle with preserved geometry, volumes 
and dimensions, preserved systolic and diastolic functions, GLS 
- 21.3%, without any deviations in the rest of the parameters. 
Therefore a complete recovery of the GLS compared to the ini-
tial ultrasound examination was observed (Figure 2). He was 
advised to resume his usual sport activity and to continue his 
antihypertensive treatment.

Figure 1: Transthoracic echocardiography of the patient during 
the first examination after the COVID- 19 pneumonia showing GLS 
of - 16.7%.

Figure 2: Transthoracic echocardiography of a patient after CO-
VID-19 pneumonia at control visit showing complete recovery of 
GLS (-21.3%).

Discussion

2D- speckle tracking echocardiography is a quantitative 
method, which is used to assess global and regional myocar-
dial function. It is essential for detecting subclinical myocardial 
damage [7].

The analysis of the left ventricular strain with 2D- speckle 
tracking echocardiography shows us the percentage of defor-
mation between two myocardial regions. The left ventricular 
strain gives more accurate information about left ventricular 
dysfunction compared to the ejection fraction [1,8].

Myocardial damage as a result of SARS-CoV-2 infection is due 
to direct and indirect mechanisms. In the direct ones the virus 
enters the myocardium causing inflammation and death to car-
diomyocytes. On the other hand, the indirect mechanisms of 
myocardial involvement are connected with the respiratory fail-
ure with consequent hypoxemia and the systemic inflammation 
[9-11]. Microvascular dysfunction, rupture of atherosclerotic 
plaques, and thrombosis are other mechanisms leading to myo-
cardial damage. The application of GLS as an echocardiographic 
parameter is essential for patient with COVID-19 infection who 
are with preserved ejection fraction. It as a reliable prognostic 
marker for cardiovascular events and mortality [12,13].

Some of the initial analyses of patients hospitalized in CO-
VID-19 departments in whom 2D-speckle tracking echocardiog-
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raphy is performed indicate that in almost all patients in critical 
condition (98%) and in a large proportion of those who are not 
in poor general condition (78.3%) deviations in myocardial func-
tion are observed [14]. In addition, the strain in these patients 
proves to be a more sensitive marker for myocardial damage 
compared to high- sensitive troponin and the natriuretic pep-
tides. The value of GLS also show a connection with the levels 
of the inflammatory markers and oxygen saturation. GLS cor-
responds to the amount of lymphocytic infiltrates from the 
endomyocardial biopsy and to the edema found on magnetic 
resonance imaging - two highly specialized examination that are 
not easily accessible in everyday practice [7,14].

On the other hand, one analysis shows that deterioration in 
myocardial function is demonstrated in 78% of patients around 
71 days after the diagnosis COVID-19 pneumonia [15]. Worth 
mentioning is the fact that in SARS-CoV-2 infection deteriora-
tion in the myocardial deformation is observed mainly in basal, 
the middle part of the inferior or anterolateral segments of the 
left ventricle which could be partially explained with the hydro-
static edema from patients’ posture (usually lying down) [16].

A study among 132 patients with COVID-19 infection finds 
that after three months of follow-up both left and right ven-
tricular strain improve in the recovery phase. Lee et al. also 
demonstrate a recovery of the left ventricular function after a 
30-day follow-up [17]. Other authors also report a reversal in 
myocardial dysfunction after an average of 14 days [18]. This 
fact is confirmed in our clinical case. Therefore, after the acute 
inflammatory response the deterioration in myocardial function 
is probably reversible. The present data and our own experi-
ence show that longitudinal strain has an important role in the 
stratification of the risk and the long-term follow-up of patients 
affected by COVID-19 [19].

Of significant importance to physicians, taking care of pa-
tients with post-COVID-19 conditions is the question whether 
these people could resume their sporting activities. In these 
cases, the determination of subclinical myocardial damage and 
its consequent recovery, persistence, or worsening, might help 
us to give the patient the right guidance. We should not forget 
that these are often young people, for whom sporting activities 
are not only a part of everyday life but also a predisposition for 
a healthy lifestyle and longevity. 

Although due to the increased risk of infection, a routine ap-
plication of echocardiography in the COVID-19 departments is 
not recommended, in the setting of clinical worsening in a pa-
tient, a focused examination with a shortened time of contact 
could be achieved, with strain analysis performed offline [20].

Conclusions

So far, there is not enough data about the long-term effects 
on myocardial function in patients who survived COVID-19 
infection. The analysis of left ventricular strain might provide 
prognostic information regarding the cardiovascular events and 
mortality and is a useful tool for determining subclinical myo-
cardial damage. Our clinical case shows that left ventricular 
myocardial strain analysis is an important method for long-term 
follow-up of patients who recovered after a COVID-19 infection. 
Early diagnosis in such patients is of crucial importance for their 
timely treatment and appropriate management. 

Declarations

Ethical statement: The authors are accountable for all as-
pects of the work in ensuring that questions related to the ac-
curacy or integrity of any part of the work are appropriately 
investigated and resolved. All procedures performed in stud-
ies involving human participants were in accordance with the 
ethical standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised in 
2013). Written informed consent was obtained from the pa-
tient.

Consent for publication: Written informed consent was ob-
tained from the patient for publication of this case report and 
any accompanying images. A copy of the written consent is 
available for review by the Editor-in-Chief of this journal.

Availability of data and materials: All data generated or ana-
lysed during this study are included in this published article and 
its supplementary information files.

Competing interests: The authors declare that they have no 
competing interests.

Authors' contributions: SI performed the medical examina-
tion, was the author of the idea for the clinical case and edited 
the clinical case. YHD and HM were the major contributors in 
writing the manuscript; DN edited the clinical case; VT edited 
the clinical case; All authors read and approved the final manu-
script.

Footnote: We present the following case in accordance with 
the CARE reporting checklist.

Conflicts of interest: All authors have completed the ICMJE 
uniform disclosure form. The authors have no conflicts of inter-
est to declare.

References

1. Shmueli H, Shah M, Ebinger J, Nguyen LC, Chernomordik F, et al. 
Left ventricular global longitudinal strain in identifying subclini-
cal myocardial dysfunction among patients hospitalized with 
COVID-19. Int J Cardiol Heart Vasc. 2021; 32: 100719. 

2. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus out-
break of global health concern. Lancet. 2020; 395: 470-473.

3. Novel-Coronavirus ncov-Cases-Worldwide-By-Country. 2019.

4. Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin JM, et al. CO-
VID-19 and cardiovascular disease. Circulation. 2020; 141: 1648-
1655.

5. Puntmann VO, Carerj ML, Wieters I, Fahim M, Arendt C, et al. 
Outcomes of cardiovascular magnetic resonance imaging in pa-
tients recently recovered from coronavirus disease 2019 (CO-
VID-19) JAMA Cardiol. 2020; 3557.

6. Smiseth OA, Torp H, Opdahl A, Haugaa KH, Urheim S. Myocardial 
strain imaging: how useful is it in clinical decision making? Eur. 
Heart J. 2016; 37: 1196-1207.

7.  Rui Li, Hong Wang, Fei Ma, Cui GL, Peng LY, et al. Widespread 
myocardial dysfunction in COVID-19 patients detected by myo-
cardial strain imaging using 2-D speckle-tracking echocardiogra-
phy. Acta Pharmacologica Sinica. 2021; 42: 1567-1574.

8. Potter E, Marwick TH. Assessment of left ventricular function by 
echocardiography: The case for routinely adding global longitu-
dinal strain to ejection fraction. JACC Cardiovasc. 2018; 11: 260-
274. 



4

MedDocs Publishers

Journal of Clinical Images

9. Croft LB, Krishnamoorthy P, Ro R, Zhao W, Buckley S, et al. Ab-
normal left ventricular global longitudinal strain by speckle 
tracking echocardiography in COVID-19 patients. Future Cardiol-
ogy. 2020; 17: 4.

10. Akbarshakh A, Marban E. COVID-19 and the heart. Pathophysiol-
ogy of COVID-19 cardiovascular manifestations. Circ. Res. 2020; 
126: 1443-1455.

11. The European Society for Cardiology. ESC guidance for the diag-
nosis and management of CV disease during the COVID-19 pan-
demic. Mechanisms of COVID-19 cardiovascular manifestations 
and COVID-19 diagnosis and treatment.

12. Biering-Sorensen T, Biering-Sorensen SR, Olsen FJ, Sengeløv M, 
Jørgensen PG, et al. Global longitudinal strain by echocardiog-
raphy predicts long-term risk of cardiovascular morbidity and 
mortality in a low risk general population: the Copenhagen City 
Heart study. Circ. Cardiovasc. 2017; 10: e005521.

13. Stanton T, Leano R, Marwick TH. Prediction of all-cause mortali-
ty from global longitudinal speckle strain: comparison with ejec-
tion fraction and wall motion scoring. Circ. Cardiovasc. 2009; 2: 
356-364.

14. Kasner M, Sinning D, Escher F, Lassner D, Kuhl U, et al. The utility 
of speckle tracking imaging in the diagnostic of acute myocardi-
tis, as proven by endomyocardial biopsy. Int J Cardiol. 2013. 168: 
3023-3024.

15. Li X, Wang H, Zhao R, Wang T, Zhu Y, et al. Elevated Extracel-
lular Volume Fraction and Reduced Global Longitudinal Strains 
in Patients Recovered from COVID-19 without Clinical Cardiac 
Findings. Radiology. 2021.

16. Stöbe St, Richter S, Seige M. Echocardiographic characteristics 
of patients with SARS-CoV-2 infection. Clinical Research in Cardi-
ology. 2020. 109: 1549-1566.

17.  Li SS, Cheng CW, Fu CL, Chan YH, Lee MP, et al. Left ventricu-
lar performance in patients with severe acute respiratory syn-
drome: a 30-day echocardiographic follow-up study. Circulation. 
2003. 108: 1798-803. 

18. Churchill TW, Bertrand PB, Bernard S, Namasivayam M, Churchil 
J, et al. Echocardiographic features of COVID-19 illness and as-
sociation with cardiac biomarkers. J Am Soc Echocardiogr. 2020; 
33: 1053-1054.

19. Yuji Xie, Lufang Wang, Meng Li, Li H, Zhu S, et al. Biventricular 
Longitudinal Strain Predict Mortality in COVID-19 Patients. Front 
Cardiovasc Med. 2020; 7: 632434.

20. Picard MH, Weiner RB. Echocardiography in the time of COV-
ID-19. J. Am. Soc. Echocardiogr. 2020; 33: 674-675.


