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The frequency of atrial infarction  
in patients with supraventricular arrhythmias

Aim	 To evaluate the incidence of atrial infarction (AI) based on a retrospective review of 287 case reports 
of patients with supraventricular arrhythmia and a positive qualitative test for troponin I after 
pharmacological arrest of arrhythmia; to determine the target localization of lesions and diagnostic 
signs, that appear in acute ischemic atrial damage, by selective coronary angiography (CA).

Material and methods	 A retrospective review was performed of 287 case reports of patients admitted to cardiology departments 
for atrial fibrillation paroxysm with narrow QRS complexes on electrocardiogram (ECG) from 2018 
through 2020. At the prehospital stage, verapamil had been administered intravenously with no effect. 
In the hospital, the sinus rhythm was successfully restored pharmacologically in all patients. Then ECG, 
repeated qualitative determination of troponin I, echocardiography, and CA were performed.

Results	 77 (27 %) patients of the study group had AI signs; 27 (9.5 %) of these patients had confirmed AI, and 
50 (17.5 %) patients had probable AI. The existence of acute ischemic injury was considered absolutely 
confirmed in the presence of a combination of ECG changes, positive markers of myocardial damage, 
and reduced blood flow velocity in the left atrial branch of the sinoatrial nodal artery as shown by CA; 
in the presence of only ECG and biochemical criteria, acute AI was considered probable. According 
to selective CA, coronary injuries requiring an intervention were absent, and signs of the above-
mentioned artery thrombosis were not visualized. However, the blood flow velocity was reduced to the 
TIMI II level in 9.5 % of cases; other atrial branches had an extremely small diameter.

Conclusion	 Atrial infarction needs to be excluded for patients with supraventricular arrhythmias, a characteristic 
clinical picture, and increased levels of myocardial injury enzymes.
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Introduction
А Vascular atherosclerosis is the main cause of threatening 

cardiovascular diseases, such as acute myocardial infarction 
(MI), cerebrovascular accident, critical limb ischemia. 
Among heart diseases, acute MI is the dominating factor of 
thanatogenesis [1, 2].

The current (fourth) Universal Definition of 
MI, Guidelines for the diagnosis and management of 
acute coronary syndrome, Guidelines on myocardial 
revascularization automatically imply only ventricular 
myocardial damage [3]. There are few studies devoted to 
acute atrial ischemic injury [4–6].

Physicians often miss ischemic changes in the atria 
in clinical practice because they pay attention to the 
configuration of the QRS complex and the ST segment of 
the electrocardiogram (ECG). The cause is also the lack 
of criteria for atrial infarction (AI) and the blurred clinical 
picture.

Unfortunately, the incidence of AI is not known. However, 
the scarce literature suggests, based on necropsy data, that AI 
occurs in 0.17–42 % patients with ventricular infarction [6]. 
There are single descriptions of clinical cases of isolated AI in 
the literature [7].

Since atrial walls are thinner than ventricular walls, 
transmural AI represents the absolute majority of cases. 
Because of different blood supply of the myocardium of the 
left and right atria, the latter is injured more often [7].

Coronary atherosclerosis, extensive ventricular MI 
involving the atria, chronic pulmonary heart disease, severe 
pulmonary hypertension, Friedreich’s ataxia, etc., are the 
most common causes of atrial ischemic injury [4].

The clinical manifestations of AI are the following 
symptoms individually or in combination: heart rhythm 
disorders, thromboembolism, an increase in the heart failure 
functional class due to atrial dilation and loss of atrial wall 
motion, atrial rupture [4].
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Heart rhythm disorders in AI are present in about 70 % 

of cases. Supraventricular arrhythmias are most common, 
but other types of rhythm disorders are also possible, such 
as atrial premature beats, sinus tachycardia or bradycardia, 
atrial fibrillation (AF) or atrial flutter [6, 8].

ECG is the main clinical diagnosis method of atrial 
ischemic injury. The electrical activity of the atria is shown 
on the ECG by the P wave and the PQ segment [6, 8, 9]. The 
following electrocardiographic diagnostic criteria are used 
for AI [8, 10]: PQ segment elevation >0.5 mm in standard 
lead I with reciprocal PQ segment depression in standard 
leads II, III; PQ segment elevation >0.5 mm in leads V5, 
V6 with reciprocal PQ segment depression in leads V1 and 
V2; PQ segment depression >1.2 mm in standard leads I, 
II, III, and any supraventricular arrhythmia; PQ segment 
depression >1.2 mm in leads II, III, and aVF; PQ segment 
elevation >0.5 mm in leads aVR and V1; PQ segment 
duration more than 200 ms.

It should be noted that the TP segment is taken as an 
isoline on the ECG.

Anatomically, atria are supplied from atrial branches of 
the right and left coronary arteries. The largest is the left atrial 
branch of the sinoatrial nodal artery. Usually, this branch 
arises from the right coronary artery near the right conus 
artery mouth, but it can arise from the circumflex branch of 
the left coronary artery in almost every third case [11–13].

Selective coronary angiography (CAG) requires tight-
bolus contrast-enhancement of the coronary arteries, since 
selective catheterization and contrast-enhancement of the 
sinus branch and, thus, the left atrial branch, poses great risk 
of ventricular fibrillation (Figure 1).

Materials and Methods
The incidence of AI was assessed in the retrospective 

analysis of 287 case records of patients emergently 
hospitalized to the cardiology departments of the Kostroma 
Regional Clinical Hospital named after E. I.  Korolev with 
a diagnosis of paroxysmal AF and narrow QRS complexes 
from 2018 to 2020. Intravenous verapamil was administered 
before the hospitalization without any effect.

Inclusion criteria: age from 40 to 65 years, sinus rhythm 
restored with drugs after an episode of paroxysmal AF, 
positive qualitative tests for troponin I, no hemodynamically 
significant coronary artery disease according to CAG. 
Exclusion criteria: left ventricular ejection fraction less than 
30 %, chronic renal failure, cancer, hematological diseases, 
and other diseases that reduce life expectancy.

This retrospective study was approved by the local ethics 
committee.

All patients complained at admission of air hunger, cardiac 
disorders, and heart discomfort within the previous 12 hours.

A standard examination was performed at admission: 
ECG (Figure 2), clinical and biochemical blood tests, 
qualitative troponin I test.

Clinical characteristics of patients are presented in Table 1.
Sinus rhythm was successfully restored with drugs in 

all hospitalized patients, after which electrocardiography 
was registered, qualitative troponin I test was repeated, 
echocardiography and CAG were conducted. CAG was 
indicated in the case of positive markers of myocardial injury 
and the presence of atrial ischemic changes in the ECG.

Statistical processing of the data obtained was carried 
out using Statistica 13.3 (TIBCO Software  Inc., 2017, 
http://statistica.io). The results are described as the median 
and the interquartile range (25th and 75th percentile) 
with the asymmetric distribution. The distribution of 
quantitative variables was estimated using the Kolmogorov-
Smirnov / Lilliefors test. Qualitative variables are presented as 
the absolute values and percentages per group (n (%)).

Results
All patients had normal clinical and biochemical blood 

test and urinalysis results. There were positive qualitative 
troponin I test results, and there were no new zones of 
impaired left ventricular wall motion.

Selective CAG showed neither coronary lesions 
requiring interventions, nor signs of coronary artery 
thrombosis. However, slow flow (TIMI II) was detected 
in many patients (Table 2), the other atrial branches had 
very small diameters.

1, 2 – sinoatrial nodal branch; 3 – left atrial branch; 4 – conus branch.

Figure 1. Selective coronary  
angiography of the right coronary artery
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Acute atrial ischemic injury was confirmed if a patient 
had a combination of changes in the ECG according to 
the above criteria, positive markers of myocardial damage, 
and slow flow in the left atrial branch of the sinoatrial 
nodal artery shown by CAG; acute AI was considered 
potential in the presence of only ECG and biochemical 
criteria (see Table 2).

Thus, 77 (27 %) patients of the study group (n=287) 
had signs of AI, of whom 27 (9.5 %) patients had 
confirmed AI and 50 (17.5 %) patients had potential AI.

Discussion
AI is a very understudied cardiac pathology. There are very 

few works on this issue. For example, there are no data on the 
incidence of acute atrial ischemic injury, and the available data 
on the incidence of AI in patients with left ventricular MI vary 
greatly from 0.17 % to 42 % [6]. ECG changes characteristic 
of this pathology are often neglected by cardiologists despite 
the existing criteria [8, 10]. Transthoracic cardiac ultrasound 
provides almost no information in acute atrial ischemic 
injury, although there is the characteristic transesophageal 
echocardiographic picture [14]. We did not find any papers 
on the atrial blood supply and the relevant changes in AI in 
the available literature. Based on results of the analysis of 
selective CAG data in patients with ECG signs of AI and 
biochemical signs of myocardial damage, we concluded that 
only slow flow in the left atrial branch of the sinoatrial nodal 
artery is the main criterion for angiographic diagnosis of this 
pathology. The specificity and sensitivity of this feature are to 
be clarified.

Diagnostically significant PQ segment depression in leads II, III, aVF. Diagnostically significant PT segment elevation in leads aVR and V1. 
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Figure 2. Electrocardiogram of a patient with atrial infarction (25 mm/s, 10 mm/mV)

Table 1. Characteristics of patients examined (n=287)

Parameter Value
Male, n (%) 192 (67)
Age, years 57.2 [52; 61]
Body mass index, kg/m2 27.6 [24; 36]
Smoking, n (%) 174 (61)
Alcohol misuse, n (%) 14 (5)
Arterial hypertension, n (%) 264 (92)
Chronic bronchitis, n (%) 34 (12)

History of cerebrovascular accident, n (%) 6 (2)

History of acute myocardial infarction, n (%) 11 (4)
Diabetes mellitus, n (%) 10 (3.5)

Continuous antihypertensive therapy 
(angiotensin-converting enzyme inhibitors, 
angiotensin II receptor blockers, diuretics), n (%)

130 (45)

History of documented heart rhythm disorders, n 
(%) 66 (23)

History of coronary artery disease, n (%) 234 (82)

Left ventricular ejection fraction (Simpson)  
after rythm normalization, % 46 [42; 48]

Table 2. Incidence of acute atrial  
ischemic injury in the study group (n=287)

Parameter Value
Electrocardiographic criteria  
for atrial infarction, n (%) 77 (27)

Biochemical markers of myocardial damage  
after rhythm recovery, n (%) 287 (100)

Slow flow to TIMI II in the left atrial branch  
of the sinoatrial nodal artery according  
to coronary angiography, n (%)

38 (13)

Atrial infarction, n (%) 77 (27)
• verified 27 (9.5)
• probable 50 (17.5)
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Attention is drawn to the relatively high incidence 

of potential or confirmed acute atrial ischemic damage 
(17.5 % and 9.5 %, respectively; the total of 27 % of the 
sample) in patients with supraventricular heart rhythm 
disorders and positive test for the markers of myocardial 
damage (troponin  I). That issue needs to be studied 
further.

Conclusion
Atrial infarction should be ruled out in patients with 

supraventricular arrhythmias, typical clinical picture, and 
elevated levels of myocardial injury enzymes.
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