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Parapneumonic ST segment elevation
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SOUHRN

Přítomnost elevace úseku ST na 12svodovém EKG záznamu pacienta se symptomy připomínajícími infarkt 
myokardu musí vyvolat úsilí o rychlé stanovení diagnózy infarktu myokardu s elevacemi úseku ST a násled-
nou urgentní intervenci s cílem obnovit perfuzi koronárních tepen, obvykle formou perkutánní koronární 
intervence. Akutní infarkt myokardu nebo obraz elevací úseku ST na elektrokardiogramu však může uka-
zovat na několik různých onemocnění a stavů. Popisujeme klinický případ pacienta hospitalizovaného nej-
dříve s diagnózou pneumonie, u něhož došlo na EKG záznamu de novo k elevacím úseku ST naznačujícím 
anteroseptální infarkt myokardu, který však zároveň uváděl bolest připomínající transmurální infarkt myo-
kardu. Urgentní koronarografi e vyloučila ischemickou chorobu srdeční a další vyšetření vedla ke stanovení 
nečekané diagnózy.

© 2023, ČKS.

ABSTRACT 

The presence of ST-segment elevation on the 12-lead electrocardiogram in a patient with suggestive symp-
toms of myocardial infarction should trigger an early diagnosis of ST-segment elevation myocardial infarc-
tion and urgent intervention to restore coronary perfusion, usually by percutaneous coronary intervention. 
However, several diseases and conditions can mimic an acute myocardial infarction or the ST-segment eleva-
tion pattern on the electrocardiogram. We report a clinical case of a patient hospitalized with the fi rst dia-
gnosis of pneumonia, who developed a de novo anteroseptal ST-segment elevation on electrocardiogram 
and clinical pain suggestive of transmural myocardial infarction. Emergent coronary angiography excluded 
coronary heart disease, and further investigation led to an unexpected fi nal diagnosis.
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Introduction

ST-segment elevation myocardial infarction (STEMI) is an 
acute manifestation of coronary artery disease and is as-
sociated with signifi cant morbidity and mortality. In the 
clinical scenario of ischemia, the presence of ST-segment 
elevation (STE) in the 12-lead electrocardiogram (ECG) 
should trigger a prompt STEMI diagnosis and rapid and 
successful revascularization, usually by percutaneous co-
ronary intervention. However, several diseases and condi-
tions can mimic an acute myocardial infarction or the STE 
pattern on ECG.1–3 Here, we describe a case of unusual ST 
segment elevation in a patient admitted with a fi rst dia-
gnosis of pneumonia.

Case report

A 64-year-old male with heavy smoking habits was admi-
tted with global respiratory failure and obnubilation. The-
re was no other relevant medical history, including other 

cardiovascular risk factors. On physical examination, the 
patient was normotensive, with normal cardiac ausculta-
tion, febrile (axillary temperature of 38.3 ºC), presenting 
rapid and shallow breathing, and dependent on oxygen 
inhalation by nasal catheter to achieve optimal peripheral 
oxygen saturation. Pulmonary crackles on the left hemi-
thorax and diminished vesicular murmur were heard on 
pulmonary auscultation. Laboratory analysis of the pati-
ent’s blood showed neutrophilic leukocytosis, elevated in-
fl ammatory markers, and normal renal and hepatic func-
tion. An initial ECG revealed sinus tachycardia (Fig. 1), and 
a chest X-ray showed hypotransparency in the lower half 
of the left hemithorax, suggestive of pleural effusion and 
passive pulmonary atelectasis, and small bilateral cotton-
-wool opacities (Fig. 2). The diagnosis of pneumococcal 
pneumonia was done, and the patient was placed under 
empirical antibiotic therapy with amoxicillin/clavulanic 
acid and clindamycin.  

On the day two of admission, due to de novo ab-
dominal pain and tachycardia (140–150 beats per minute 
[bpm]), an ECG was requested, revealing atrial fi brillation 
with a rapid ventricular response (140 bpm), a de novo 
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ST-segment elevation in leads V
1
 to V

3
, and poor R-wave 

progression in the right precordial leads (Fig. 3). By suspi-
cion of anteroseptal myocardial infarction, antitrombotic 
drugs (600 mg of clopidogrel, 300 mg of acid acetylsali-
cylic and 5 000 units of non-fractionated heparin) were 
administrated and an emergent coronary angiography 
was performed that excluded coronary heart disease. 
A later abdominal echo was normal, with the exception 
of hepatic steatosis and repeated troponin values were 
normal, thus, acute coronary syndrome was excluded.

A bedside echocardiogram was performed showing 
preserved global systolic function of both ventricles, ab-
sence of wall motion abnormalities, valvulopathies or 
pericardial effusion. This exam also revealed on its pul-
monary window a large loculated pleural effusion adja-
cent to the pericardium with thickening and hyperecoge-
nicity of the pleura and pericardium beneath (Fig. 4 and 
Video 1). 

Amiodarone infusion was initiated in order to achieve 
rhythm control and the de novo STE ECG alterations were 
interpreted as secondary to localized infl ammation of the 

Fig. 1 – Initial electrocardiogram: sinus tachycardia, 110 beats per minute, nonspecifi c changes in ventricular repolarization.

Fig. 2 – Chest X-ray: hypotransparency in the lower half of the left 
hemithorax, suggestive of pleural effusion and passive pulmonary 
atelectasis, and small bilateral cotton-wool opacities.

Fig. 3 – Fibrillation with a rapid ventricular response (140 beats per minute), ST-segment elevation in leads V
1
 to V

3
 and poor 

R-wave progression in the right precordial leads.
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pericardium by direct contact with a complicated parap-
neumonic pleural effusion.

After 18 days of antibiotic therapy and thoracocen-
tesis to drain the loculated pleural effusion, the patient 
achieved favorable clinical, analytical, and radiologic out-
comes, being discharged fully recovered. On the last ECG, 
the STT alterations had resolved (Fig. 5).

Discussion

In case of a suspected STEMI diagnosis, reperfusion the-
rapy with primary coronary intervention to restore the 
coronary blood fl ow to the myocardium is essential to 
save cardiac tissue and decrease mortality and morbidi-
ty. The reperfusion therapy must be offered promptly 
and without delay, even before blood analysis or other 
complementary exams, keeping with the maxim “time is 
myocardium”.1–3

In this clinical case, epigastric pain (a possible anginal 
equivalent) and de novo electrocardiographic changes 

were compatible with an anteroseptal STEMI (new STE in 
V

1
–V

3
, ≥2 mm amplitude, in contiguous leads). An emer-

gent coronary angiography with the objective of restor-
ing myocardial perfusion was performed accordingly with 
present recommendations in acute care of STEMI patients. 
Once coronary disease was excluded, other causes of STE 
on ECG were investigated.

Many conditions other than acute myocardial infarc-
tion can cause STE on an ECG, mimicking an acute myo-
cardial infarction. The differential diagnosis of STE in-
cludes vasospastic angina, left ventricular hypertrophy, 
left bundle branch block, acute pericarditis, early repo-
larization, preexcitation pattern, hyperkalemia, pulmo-
nary embolism, and Brugada syndrome. The clinical set-
ting and cardiac imaging diagnostic workout often allow 
identifi cation of the cause. Specifi c electrocardiographic 
criteria and morphologies are decisive clues for the dif-
ferential diagnosis.3,4

Normally, the ST segment on an ECG represents an 
electrically neutral area of the complex between ven-
tricular depolarization (QRS complex) and repolarization 

Fig. 4 – Bedside echocardiogram 4-chamber view (A and B): large loculated pleural effusion adjacent to the pericardium with thickening 
and hyperechogenicity of the pleura and pericardium.

Fig. 5 – Atrial fl utter 75 bpm; with complete resolution of ST segment elevation.

A B
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(T wave). During acute ischemia, cardiac cells are unable 
to maintain the physiologic ion gradient across the cell 
membranes, resulting in an earlier cellular depolarization 
with transmural ischemia. That is recorded as an injury 
current and STE on an overlying recording electrode be-
tween the boundaries of the normal (polarized) and in-
jured tissue (depolarized).5,6

Subepicardial cells are near the ventricle surface and 
local infl ammatory conditions at the subepicardial level 
will provoke altered depolarization and can produce STE 
in the leads facing the infl ammation. 

General pericardial infl ammation in acute pericarditis 
provokes STE as a result of abnormal repolarization. The 
typical features are an upwardly concave STE confi gura-
tion (against convex appearance in STEMI) and a diffuse 
STE pattern not corresponding to any specifi c arterial ter-
ritory. In these cases, there are no reciprocal ST-T chang-
es, Q waves or T-wave inversion, which classically occurs 
with acute myocardial infarction. Loss of R-wave progres-
sion may occur with acute myocardial infarction, but this 
feature is not present with acute pericarditis.6,7

In this case, the STE was interpreted as secondary to 
localized infl ammation of the pericardium by the direct 
contact with a complicated parapneumonic pleural effu-
sion, by a mechanism similar to acute pericarditis, which 
results in a STE pattern very suggestive of STEMI and lim-
ited to a certain territory (anteroseptal STE). 

Recent data suggest a rate of myocardial infarction of 
7 to 8% among patients who were hospitalized for  pneu-
mococcal pneumonia, including type 1 (acute coronary 
occlusion related to atherosclerotic plaque disruption 
and superimposed thrombosis, triggered by the proin-
fl ammatory, prothrombotic and procoagulant state and 
endothelial dysfunction) and type 2 (when the metabolic 
demands of myocardial cells exceed the capacity of the 
blood to supply oxygen to the cells) myocardial infarc-
tion. The risk of myocardial infarction associated with 
pneumonia peaks at the onset of infection and is propor-
tional to the severity of the illness. Most studies of acute 
infection have not distinguished between type 1 and type 
2 myocardial infarction, but demand ischemia should ex-
plain only a small proportion of infection-related myocar-
dial infarction events that occur in the short-term postin-
fection period and none beyond that period.8–10

In the presence of a possible clinical scenario of isch-
emia (epigastric pain), de novo STE that fulfi lled STEMI 
ECG criteria, and acknowledging that severe proinfl am-
matory states could trigger myocardial infarction, the 

invasive strategy with urgent coronariography was the 
correct one.

Conclusion

In conclusion, the clinical context is preponderant for the 
diagnosis of acute myocardial infarction with ST-segment 
elevation and not all cases of ST elevations necessarily re-
fl ect transmural infarction. In some cases, it can occur in 
a nonischemic context, as in the case of localized infl am-
mation above the epicardial surface like in complicated 
parapneumonical effusion.  
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