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SOUHRN

Onemocnění COVID-19 je spojeno s několika klinickými projevy postihujícími dýchací a kardiovaskulární sys-
tém. Dvěma různými klinickými komplikacemi onemocnění COVID-19 jsou pneumotorax a infarkt myokardu 
bez obstrukce koronárních tepen (non-obstructive coronary arteries, MINOCA). Dosud však nebyly popsány 
pneumotorax a MINOCA u jednoho a téhož pacienta.
Pro dechovou tíseň byl do nemocnice přijat pacient s onemocněním COVID-19. Byla u něj stanovena dia-
gnóza pneumotoraxu a syndromu MINOCA. V tomto článku popisujeme náš postup v diagnostice a léčbě 
pneumotoraxu a syndromu MINOCA.
U pacientů s onemocněním covid-19 se lze setkat s nejrůznějšími účinky na dýchací a kardiovaskulární sys-
tém. Syndrom MINOCA a pneumotorax se sice současně vyskytují vzácně, nicméně tuto kombinaci nelze – jak 
dokazuje naše kasuistika – u pacientů s onemocněním COVID-19 zcela vyloučit.

© 2022, ČKS.

 ABSTRACT

COVID-19 has several clinical manifestations in the respiratory system and the cardiovascular system. Pneu-
mothorax and myocardial infarction with nonobstructive coronary arteries (MINOCA) are two different cli-
nical complications  in COVID-19.  However, pneumothorax and MINOCA have not been described yet in the 
same patient until now. 
A COVID-19 patient was admitted due to respiratory distress. He had pneumothorax and MINOCA. We re-
port how we proceeded with diagnosis and treatment of pneumothorax and MINOCA.
Respiratory and cardiovascular system manifestations of COVID-19 have made numerous clinical appearan-
ces. MINOCA and pneumothorax are rare clinical appearances, but they can be seen in COVID-19 as shown 
in our case.
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Introduction

After fi rst being diagnosed in December 2019 in Wuhan, 
China, coronavirus disease (COVID-19) was declared a pan-
demic on 11th March 2020 by the World Health Organiza-
tion and has since spread around the world.1 

COVID-19 is a multisystem viral disease that mostly af-
fects the respiratory and cardiovascular systems. Where-
as respiratory system manifestations include pneumo-

nia, acute respiratory distress syndrome, pulmonary 
embolism and, much more rarely, pneumothorax. There 
are a lot of cardiovascular system manifestations includ-
ing myocardial ischemia and acute cor-pulmonale in CO-
VID-19.2 But myocardial infarction with non-obstructive 
coronary arteries (MINOCA) and pneumothorax have 
not been described yet as complications of COVID-19 in 
same patient.

Here, we describe how both MINOCA and pneumotho-
rax presented in the same COVID-19 patient.
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Case presentation

A 67-year-old male patient  presenting with fever, a cou-
gh, shortness of breath for the past fi ve days was accep-
ted by emergency service s. He had had hypertension for 
approximately 10 years but no other medical problems. 
A  computed tomography (CT) scan obtained from emer-
gency services exhibited bilateral and peripheral ground-
-glass and opacities (Fig. 1A).  He was given oxygen supp-
lementation with a Venturi mask. Nasopharyngeal swabs 
analysed by real-time reverse-transcriptase polymerase 
chain reaction (RT-PCR) were positive for COVID-19.

 A CT scan was obtained on the third day of hospitaliza-
tion due to  respiratory distress and arterial blood gases 
showing an oxygen saturation decrease under 90% de-
spite oxygen supplementation with a Venturi mask. The CT 
scan showed more frequent consolidations, bilateral and 
peripheral disease, greater lung involvement and impair-
ment (Fig. 1B). He was transferred to an intensive care unit 
(ICU). Nasal continuous positive airway pressure (CPAP) due 
to lower oxygen saturation and lower molecular weight 
heparin was started for deep vein thrombosis prophylaxis. 
The patient did not receive central line insertion in the ICU.

A basal electrocardiogram (ECG) that showed negative 
T wave V

4
–V

6
 derivation and left axis was obtained in in-

tensive care unit (Fig. 1C). His troponin I level was 0.3 ng/
mL (<0.020 ng/mL).

By his third day of hospitalization, the patient had re-
spiratory distress, tachypnea, and restlessness on examina-
tion and vesicular murmur was diminished on the left side 
of the thorax. His chest radiography was obtained and 
revealed a massive pneumothorax of the left lung (Fig. 
2A). A chest drain was inserted. Two days later, his chest 
radiography was obtained, which showed re-expansion of 
the left lung after drainage (Fig. 2B). 

One day later, he had chest pain and hypotension 
(80/60 mmHg), and his ECG showed  derivation D2, D3, 
AVF, V

4
–V

6
 concave ST segment elevation (Fig. 1D). He 

underwent coronary angiography within one hour. There 
was no coronary obstruction, vasospasm, dissection, or 
thrombus in the coronary angiography (Figs 2C–2D). After 
the coronary angiography, his ECG showed pathological q 
waves, which were in derivation D2, D3, AVF, V

4
–V

6
 (Fig. 

1E). Level of troponin I rised to 5.2 ng/mL (<0.020 ng/mL). 
There was a minimal ventricular wall motion abnormality 
in the inferior segment at the apical two-chamber view 
on echocardiography. His  cardiac magnetic resonance im-
aging (MRI) was obtained, which showed an inferior wall 
scar (Fig. 2E).

Two days later, he was intubated because of respiratory 
distress and received mechanical ventilation. After that, 
he died due to acute respiratory disease syndrome from 
COVID-19. 

Fig. 1 – Computed 
tomography (CT). (A) CT 
obtained in emergency service 
shows bilateral and peripheral 
ground-glass and opacities. 
(B) After three days, CT shows 
more frequent consolidations, 
more than 50% greater 
lung involvement. 
Electrocardiogram (ECG). 
(C) During admitted general 
medical care ECG shows 
left axis. (D) During clinical 
fi ndings hypotension and 
chest pain were deteriorated, 
ECG shows inferior-lateral 
ST elevation myocardial 
infarction. (E) After coronary 
angiography ECG shows 
Q waves inferior-lateral 
derivations.

A

C

D

E
B

526_529_Kazuistika_Gunduz.indd   527526_529_Kazuistika_Gunduz.indd   527 13/10/2022   10:40:2913/10/2022   10:40:29



528 Myocardial infarction with nonobstructive coronary arteries and pneumothorax

Discussion

COVID-19 rarely causes pneumothorax, which occurs in 
1% of all patients with the disease, but it causes cardio-
vascular complications more frequently.2,3 

Pneumothorax is defi ned as an accumulation of air 
in the pleural space between the parietal pleura and 
the visceral pleura. It can occur as primary  or secondary 
pneumothorax that can be a complication of underlying 
lung disease, trauma, and iatrogenic (e.g. transthoracic 
or transbronchial biopsy, central venous catheterisation, 
pleural biopsy, thoracentesis, mechanical ventilation and 
non-invasive positive-pressure ventilation). Pneumo-
thorax of our case might have been caused by COVID-
19-triggered diffuse alveolar injury and positive pressure 
ventilation.3,4 

Cardiovascular manifestations in COVID-19 can be cat-
egorised as either specifi c or non-specifi c to COVID-19. 
Whereas COVID-19-specifi c manifestations include myo-
carditis due to viral injury myocytes, myocardial injury due 
to systemic infl ammatory response syndrome, thrombotic 
complications and vasospasm due to viral infection of the 
endothelium, non-specifi c ones include stress-mediated 
myocardial dysfunction (i.e. Takotsubo cardiomyopathy), 
tachycardia-induced cardiomyopathy, prolonged hypo-
tension, prolonged hypoxia and myocardial stunning af-
ter resuscitation.5,6

Meanwhile, COVID-19’s potential thrombotic compli-
cations include acute limb ischemia, stroke, pulmonary 
emboli, venous thromboembolism and acute myocardial 
infarction. Acute myocardial infarction due to thrombotic 
complications may occur without pre-existing coronary 
artery disease.7 

The defi nition of MINOCA is an occurrence of acute 
myocardial infarction (third universal defi nition of 
myocardial infarction [MI])8 with no obstructive coro-

nary artery (no lesions >50% in a major epicardial ves-
sel) and with no other diagnosis to explain clinical pre-
sentation.9 

At fi rst, we thought of MINOCA in this patient due 
to the clinical fi ndings, biochemical parameters, coro-
nary angiography, echocardiography, and MRI images. 
MINOCA might be due to temporary thrombotic occlu-
sion in this case. 

Conclusion

COVID-19 mostly affects the respiratory and cardiovascu-
lar systems, with numerous possible clinical complications 
in both. As our case demonstrates, MINOCA and pneumo-
thorax are rare but possible complications of COVID-19. 
In response, when the clinical status of patients with 
COVID-19 deteriorates, chest radiography and electrocar-
diogram should be performed.
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Fig. 2 – Chest radiography shows (A) massive pneumothorax of the left lung and frequent consolidations of right lung. (B) Re-expansion of 
the left lung with the insertion of a drain (white arrow). (C, D) Coronary angiography was normal. (E) Cardiac magnetic resonance imaging 
(MRI) showed inferior wall scar.

A

C D E

B

526_529_Kazuistika_Gunduz.indd   528526_529_Kazuistika_Gunduz.indd   528 13/10/2022   10:40:3113/10/2022   10:40:31



R. Gunduz et al. 529

Ethical statement
The case report was approved by the local ethical com-
mittee.

Informed consent
The patient’s informed consent was given during admission.

References
 1. WHO. WHO Director-General’s opening remarks at the media 

briefi ng on COVID-19-11 March 2020. 2020.
 2. Gupta A, Madhavan MV, Sehgal K, et al. Extrapulmonary 

manifestations of COVID-19. Nat Med 2020;26:1017–1032.
 3. Martinelli AW, Ingle T, Newman J, et al. COVID-19 and 

pneumothorax: a multicentre retrospective case series. Eur 
Respir J 2020;56:2002697.

 4. Bobbio A, Dechartres A, Bouam S, et al. Epidemiology of 
spontaneous pneumothorax: gender-related differences. 
Thorax 2015;70:653–658.

 5. Sheikh AB, Shekhar R, Javed N, Upadhyay S. Inferior Wall 
Myocardial Infarction in Severe COVID-19 Infection: A Case 
Report. Am J Case Rep 2020;21:e926101.

 6. Bangalore S, Sharma A, Slotwiner A, et al. ST-segment 
elevation in patients with covid-19: a case series. N Engl J 
Med 2020;382:2478–2480.

 7. Levi M, Thachil J, Iba T, Levy JH. Coagulation abnormalities 
and thrombosis in patients with COVID-19. Lancet Haematol 
2020;7:e438–e440.

 8. Bax JJ, Baumgartner H, Ceconi C, et al. Third universal 
defi nition of myocardial infarction. J Am Coll Cardiol 
2012;60:1581–1598.

 9. Collet JP, Thiele H, Barbato E, et al. 2020 ESC Guidelines for 
the management of acute coronary syndromes in patients 
presenting without persistent ST-segment elevation: The Task 
Force for the management of acute coronary syndromes in 
patients presenting without persistent ST-segment elevation 
of the European Society of Cardiology (ESC). Eur Heart J 
2021;42:1289–1367. 

526_529_Kazuistika_Gunduz.indd   529526_529_Kazuistika_Gunduz.indd   529 13/10/2022   10:40:3213/10/2022   10:40:32



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


