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Abstract
Both the ongoing severe acute respiratory syndrome-related coronavirus 2 pandemic and increasing number of survivors 
after coronavirus disease 2019 (COVID-19) state new challenges. One of them is proper assessment after infection in 
order to safe return to professional, physical and social activity and avoidance of undiagnosed, potentially life-threating 
complications. Significant element is a choice of diagnostic methods for evaluation of the parenchymal changes within 
the lungs. Despite high resolution computed tomography is still a gold standard, the use of lung ultrasonography is still 
increasing. It is a complementary diagnostic method which might be performed simultaneously with echocardiography. 
We present the proposition of use lung ultrasound in a 34-year-old patient, elite athletes- trainer after COVID-19, who 
developed parenchymal lung changes and recovered from them in a short time interval.
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Case report

A 34-year-old physically active male coach of competitive 
athletes was admitted to the hospital for evaluation after 
coronavirus disease 2019 (COVID-19) disease.

Medical history of the patient in question during CO-
VID-19 infection: muscle and joint pain, weakness, fever, 
cough (> 14 days), dyspnoea, reduced saturation to 90%, 
chest tightness. The patient was treated on an outpatient 
basis and took antipyretics.

He was assessed on day 23 after a positive poly-
merase chain reaction (PCR) test — good overall clinical 
condition, without dyspnoea or stenocardia. Vital signs 
were normal, electrocardiogram (ECG) revealed sinus bra-
dycardia with a heart rate of 52/min, ECG recording was 
normal for a physically active person. Laboratory tests 

revealed leukopenia — 3.75 thousand/μl (neutrophil count 
in blood smear: 1.51 thousand/μl), increased activity of 
both alanine transaminase (ALT) — 199 U/l and aspar-
tate transaminase (AST) — 60 U/l, elevated ferritin levels 
— 361.1 ng/mL; elevated levels of N-terminal pro-B-type 
natriuretic peptide (NT-proBNP), D-dimers and high-sen-
sitivity cardiac troponin; the results of C-reactive protein 
(CRP) and other tests were normal. The patient’s serum 
had anti- severe acute respiratory syndrome-related co-
ronavirus 2 (anti-SARS CoV-2) antibodies, IgM 29.68 S/C 
(positive values for ≥ 1.4 S/C), and IgG 8.20 S/C (posi-
tive values for ≥ 1 S/C). The echocardiogram revealed 
normal geometry and proportion of cardiac chambers, 
normal systolic and diastolic function of both ventricles, 
normal valvular apparatus, a trace of pericardial fluid. 
In the 24-hour Holter monitoring, the mean heart rate 
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Positive IgM (4.72 S/C) and IgG (7.32 S/C) antibody titers 
were preserved. Echocardiography (echocardiogram) did 
not reveal the previously present pericardial fluid.

LUS revealed significant regression of previously found 
lesions — the predominance of A-line artifacts indicating 
normal lung aeration, which corresponded to the follow-up 
HRCT — areas of ground glass opacities were found only in 
a small area of the right lung lower lobe (Figure 2).

To complete the evaluation, an exercise test was per-
formed according to the Bruce protocol — the test was 
completed when the maximum heart rate was reached at 
a load of 16.5 metabolic equivalents (METs) and fatigue 
was 9/10 points on the modified Borg scale, which proved 
very good exercise tolerance.

The patient returned to full work capacity and physi-
cal activity.

Discussion

Another challenge posed by the SARS-CoV-2 pandemic is 
to make recovery, i.e. return to work capacity and physical 
activity, safe.

was 66/min, minimum 44/min, maximum 120/min. No 
arrhythmia was recorded.

Lung ultrasound (LUS) revealed several abnormalities 
in most areas of the lungs. These abnormalities included 
1) pleural line irregularity and interruption of continuity, 
2) multiple, small, subpleural inflammatory consolidations 
accompanied by C lines (Figure 1).

The high-resolution computed tomography (HRCT) re-
vealed areas of ground glass opacities, occupying approx. 
30% of the lung parenchyma. Moreover, there was a 3 mm 
nodule in the right lung apex and small adhesions in both 
lung apices above the diaphragm. In addition, the presence 
of pericardial fluid (up to 10 mm) was proved, which corre-
sponded to the echocardiographic picture.

Because of abnormalities found in laboratory tests and 
imaging tests, a well-balanced lifestyle, breathing exerci-
ses, and self-monitoring were recommended.

The patient was reevaluated after less than 11 weeks. 
Laboratory tests revealed mild leukopenia (3.88 thousand/ 
/μL) with normal smear; significant reduction in the activity 
of aminotransferases (ALT 67 U/L, AST 24 U/L); normalisa-
tion of ferritin levels, without abnormalities in other tests. 

Figure 1. The chest imaging performed on day 23 after a positive polymerase chain reaction (PCR) test result, using different modalities: 
A–C. The high-resolution computed tomography (HRCT) of the chest revealed  bilateral diffuse areas of ground glass opacities, occupying 
approximately 30% of the lung parenchyma; D–M. Lung ultrasound (LUS) found 1) changes in pleural line: irregularities (E, H, I, L, M) and 
interruption of continuity (L, M), 2) small subpleural consolidations accompanied by C lines (E, G, I–K), 3) A-line artifacts (F)
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In athletes, the assessment of the cardiovascular 
system is particularly crucial for early diagnosis of life- 
-threatening complications (pulmonary embolism, acute 
coronary syndromes, arrhythmias, myocarditis, pericardi-
tis or heart failure) [1]. Cardiological assessment methods 
can be found in the literature in the form of return to play 
protocols [2]. Although they differ slightly, each method 
recommends a cardiological assessment in symptomatic 
patients before their return to intensive training; proce-
dures depend on the duration and severity of symptoms. 
American guidelines recommend laboratory tests includ-
ing troponin testing, electrocardiogram, and echocardio-
gram; depending on obtained results, other tests such 
as cardiac magnetic resonance (CMR) should be consid-
ered. In other protocols, there are suggestions for per-
forming 24-hour Holter monitoring and exercise tests, in-
cluding spiroergometry. In view of the fact that there are 
no standardised guidelines, individual decisions are of 
great importance.

In the reported case, several cardiological examinations 
(laboratory tests, echocardiography, Holter monitoring, 

exercise tests) were performed, in which no significant ab-
normalities were found.

Concerns about the development of pulmonary fibro-
sis as a residual form of interstitial lesions are reflected in 
the experience of previous epidemics caused by coronavi-
ruses such as severe acute respiratory syndrome (SARS) 
and Midle East respiratory syndrome (MERS) [3]. There are 
data that HRCT lesions that are typical of COVID-19 disease 
(ground glass opacities, cobblestone pattern, inflammatory 
consolidations, streaky subpleural lesions) persist in up to 
77% of individuals at 2 months and in 63% at 3 months 
after the infection [4].

The accessibility of COVID-19-specific lesions for ul-
trasound, lack of exposure to ionizing radiation, relatively 
high sensitivity, reproducibility, the possibility of performing 
point-of-care examinations, and rapid learning curve have 
contributed to a significantly increased interest in LUS [5]. 
From a cardiological point of view, an additional advantage 
is the possibility of a rapid screening assessment of the 
lung parenchyma during echocardiography. This method for 
the assessment of active COVID-19 in hospitalised patients 

Figure 2. The chest imaging performed on day 99 after a positive polymerase chain reaction (PCR) test result, using different modalities: 
A–C. The high-resolution computed tomography (HRCT) of the chest revealed  significant regression of lesions compared to the previous exa-
minations: lung parenchyma without significant consolidations; D–M. Lung ultrasound (LUS) revealed significant regression of lesions. The 
following abnormalities were found: 1) A-line artifacts (D, G, H, I–K), 2) irregularity of the pleural line (E, F, L, M) and its small defects (E, F), 
3) small subpleural consolidations accompanied by C lines (F, L, M)
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has been well established in the literature [6]. There are 
promising results regarding the use of LUS in the assess-
ment of lesion evolution for the diagnosis of interstitial lung 
disease (ILD) and other complications – according to some 
authors, LUS should be the first-line test [5].

Typical ultrasound changes in COVID-19 disease include 
irregular and/or interrupted pleural line, B-line artifacts, 
and inflammatory consolidations (smaller, subpleural con-
solidations accompanied by C lines, or larger, lobular con-
solidations). During the recovery phase, there is a gradual 
regression of the above-mentioned abnormalities, as dem-
onstrated by an increase in the number of areas with A-line 
artifacts that reflect a properly aerated lung parenchyma 
[5], which was proved in the reported case.

Conclusions

The assessment of patients after COVID-19 is reasonable 
because of the risk of complications involving various 
organs and systems. Cardiac screening can be performed 
using available return to play protocols. Both HRCT and 
LUS are appropriate methods to assess the evolution of 
interstitial lesions after COVID-19.
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