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ABSTRACT
Relevance: Cardioembolism is one of the major causes of ischemic strokes and accounts for 15-30% of all cerebral infarctions. Atrial 

fibrillation (AF) accounts for up to 60% of cardioembolic strokes. Assessing thromboembolic risk is important for patients with AF; how-
ever, these concerns do not apply equally to men and women.

The study aimed to determine gender differences in echocardiographic and computed tomography characteristics of patients with 
atrial fibrillation.

Methods: The included 202 patients underwent both transthoracic echocardiography and computed tomography. We excluded patients 
with allergies to iodide, increased creatinine levels, hyperthyroidism, pregnancy, and age <18 years. 

Results: An increase in BMI by 1 kg/m2 in female patients increased the risk of left-atrium appendage (LAA) thrombus by 10% (OR=1,1, 
p=0.019). The yearly increase in the age of women lowers the risk of LAA thrombosis by 6% (OR=0,94, р=0,01). Each increase of EDD in 
women to 1 cm raises the risk of LAA thrombosis by 151% (OR=2,51, p=0.031). Each increase of ESV and EDV in women to 1 ml raises the 
risk of LAA thrombosis by 4% and 3%, respectively (p<0.05). Each increase of LVESVI and LVEDVI in female patients to 1 ml/m2 raises the 
risk of LAA thrombosis by 6% and 5%, respectively (p<0.05). 

Older age, higher CHA2-DS2-VASc, HAS-BLED scores, and enlarger LA in male patients were significantly associated with LAA 
thrombosis.

The yearly increase in the age of men increases the risk of LAA thrombosis by 5% (OR=1.05, p=0.012). Men with coronary atheroscle-
rosis at risk of thrombosis by 224% (OR=3,24, p=0.002).

Conclusion: Understanding gender differences may help clinicians provide better care to individuals with AF.
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Introduction: Cardioembolism is one of the major 
causes of ischemic strokes and accounts for 15%–30% 
of all cerebral infarctions. Atrial fibrillation (AF) accounts 
for ≤60% of cardioembolic strokes. However, the mech-
anism of stroke development in patients with AF is well 
known. However, once the patient develops AF, dys-
rhythmia causes contractile dysfunction and stasis, lead-
ing to thrombosis and an increased risk of thromboem-
bolism [1]. Approximately 90% of all thrombi are localized 
in the left-atrium appendage (LAA) [2-4]. Current thera-
peutic strategies for AF include both pharmacological 
and non-pharmacological methods [5]. Electrical cardio-
version with radiofrequency pulmonary-vein antral iso-
lation is a practical approach to treating patients with 
persistent AF [6,7]. However, blood clots in the LAA are 
a contraindication of electrical cardioversion [8,9]. After 
normalization of sinus rhythm, restoring contractility and 
blood flow can lead to a blood clot of the LAA, detach-
ment, and subsequent cardioembolic stroke. Assessing 
the risk of stroke in patients with AF is very important. 
Transesophageal cardiography (TEE) remains the gold 
standard in LAA thrombosis. However, TEE is a semi-inva-

sive procedure with various complications [10]. Comput-
ed tomography (CT) is widely used in clinical practice. In 
addition, recent technology improvements in cardiac CT 
have increased its attractiveness because it is non-inva-
sive and a viable alternative to TEE [11]. The development 
of CT-derived criteria indicating an increased risk of LAA 
thrombosis can be an effective method for diagnosing 
potential thromboembolisms.

Gender differences in cardiac anatomy and function 
have not been investigated. This study analyzed structural 
and hemodynamic differences in transthoracic echocardi-
ography (TTE) and CT between genders by evaluating risk 
factors for thrombosis in LAA.

Materials and Methods: We conducted a retrospective 
cohort study by analyzing the records of 202 patients di-
agnosed with AF. All patients were admitted to the Nation-
al Research Cardiac Surgery Center from February 2012 to 
September 2020. All patients underwent both TTE and car-
diac CT. The exclusion criteria for CT were allergic reactions 
to iodide, increased creatinine levels, thyroid disease (hy-
perthyroidism), pregnancy, and younger age (<18 years 
old). We divided the patients into four subgroups: 1) all pa-
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tients with or without LAA thrombosis, 2) female patients 
with or without LAA thrombosis, 3) male patients with or 
without LAA thrombosis, and 4) female and male patients 
with LAA thrombosis. Congestive heart failure, Hyperten-
sion, Age ≥75 years, Diabetes mellitus (DM), Stroke or tran-
sient ischemic attack, Vascular disease, Age 65 to 74 years, 
Gender category (CHA

2
-DS

2
-VASc) and Hypertension, Ab-

normal renal/liver function, Stroke, Bleeding history or pre-
disposition, Labile international normalized ratio, Elderly, 
Drugs/alcohol concomitantly (HAS-BLED) scores were cal-
culated in each group. This study was approved by the Na-
tional Research Cardiac Surgery Center institutional ethics 
committee and conducted by the Declaration of Helsinki. 
All patients gave informed consent.

Stroke and bleeding risks were assessed using the 
CHA2DS2-VASc and HAS-BLED scores. The following con-
ditions scored at least one point: history of hypertension, 
diabetes, congestive heart failure, cardiovascular disease, 
stroke, transient ischemic attack, or female gender for the 
CHA

2
-DS

2
-VASc score.

Hypertension (uncontrolled systolic blood pressure 
>160 mm Hg), abnormal renal and/or liver function, pre-
vious stroke, bleeding history or predisposition, labile in-
ternational normalized ratios, elderly, concomitant drugs 
and/or alcohol excess are each assigned 1 point in the 
HAS-BLED score.

TTE was performed using a Phillips Epiq 7. The study as-
sessed the left-ventricular function (ejection fraction), valve 
apparatus, and ventricular end-systolic and end-diastolic 
volumes. Two experienced cardiologists analyzed TTE.

CT scanning was performed on a Siemens Somatom 
Definition 64 device with retrospective cardio synchroni-
zation and reconstruction and a slice thickness of 0.6 mm 
and a pitch of 0.2 mm. We positioned the patients on their 
backs and administered intravenous contrast bolus injec-
tion using an automatic bolus-free CT injector Ohio Tan-
dem, speed 5 ml/sec, followed by a saline solution of 50 
ml. The scan was performed with “bolus tracking” on the 
ascending aorta at 170 units. At the start of scanning the 
tracheal bifurcation, the delay after introducing contrast 
was 10 seconds. Patients were mounted using an ECG syn-
chronizer. The contrast agent dose was calculated based 
on the patient’s weight. 

Two experienced radiologists performed the analy-
sis of the CT angiography data. Uniform filling of the LAA 
was regarded as standard. A defect in the LAA filling was 
considered a blood clot. The left atrium volume was mea-
sured on a Syngo Via workstation using the Volume appli-
cation along the inner contour of the left atrium, including 
the LAA manually on each slice. Figure 1 shows an image 
of the calculation of the left atrium volume. Figure 2 illus-
trates the LAA thrombosis detected by CT.

Quantitative variables were reported as means and 
standard deviations. Categorical variables were present-
ed as numbers and percentages in each respective class. 
Each variable was tested in bivariate analysis with the pri-
mary outcome to determine its statistical significance. 
The Student’s t-test and the Mann-Whitney U-test were 
used for continuous data if the data did not correspond 
to the parametric test conditions. For qualitative data, 

Pearson’s chi-square and Fisher’s exact tests were made 
to determine significant associations with the outcome 
in the two groups. The significance level was set at α = 
0.05. All statistical analyses were performed using STATA 
14.0 software.

Figure 1 – Calculation of left-atrial volume by computed 
tomography

Figure 2 – LAA thrombus detected by computed tomography

Results: Overall, 202 patients were enrolled in this 
study. The mean age of patients was 59.5 (range: 19-86) 
years. Men accounted for 61.4% of the patients, and the 
mean Body Mass Index (BMI) was 29.9 kg/m2. The mean 
CHA

2
DS

2
-VASc score was 2.07 (range: 0–6), and the mean 

HAS-BLED score was 1.6 (range: 0–5). The average left-atri-
um volume measured by cardiac CT was 135.2 cm3. See Ta-
ble 1 for the clinical and demographical characteristics of 
the patients.
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Table 1 – Demographic and medical characteristics 
of patients (n=202)

Parameter Mean ± SD or abs. 
(%)

Standard Deviation 
(SD) or %

Age, years 59.5 ±10.5
Gender
Female 78 38.6%
Male 124 61.4%
BMI, kg/m2 29.9 ±4.9
CHΑ

2
DS

2
-VASc 2.07 ±1.51

HAS-BLED 1.6 ±1.22
Coagulogram indicators

PT, sec 15.7 ±5.48
INR, sec 1.3 ±0.57
Fibrinogen, g/L 3.35 ±2.44
APTT, sec 40.1 ±11.4

TTE
ESD, cm 3.6 ±0.75
EDD, cm 4.9 ±0.67
ESV, ml 50.6 ±30.5
EDV, ml 108 ±35.3
SV, ml 54.8 ±13.9
LVEF, % 55.6 ±9.6
LVESVI, ml/m2 25.8 ±15.5
LVEDVI, ml/m2 55.2 ±17.4

Cardiac CT
LA volume, cm3 135.2 ±50

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass Index; 
CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastol-
ic volume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, 
left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-dia-
stolic volume index; LVEF, left-ventricular ejection fraction; INR, internation-
al normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthorac-
ic echocardiography.

Higher BMI, higher CHA
2
-DS

2
-VASc and HAS-BLED scores, 

and enlarged left atrium and ventricular end-systolic volumes 
were significantly associated with LAA thrombosis (p<0.05). A 
higher left-ventricular end-systolic volume index measured 
by TTE predicts LAA thrombosis. After adjustment for the 
CHA

2
DS

2
-VASc score, multivariate logistic regression showed 

that a 1-kg/m2 increase in the BMI increased the probability of 
LAA thrombosis by 10% (odds ratio =1.1, p=0.0092) (Table 2).

The increased  left-ventricular end-systolic volume index 
by 1 mL/m2 enhanced the possibility of blood clot formation 
by 3%. Although the LAA volume is significantly related to 
the disease, the odds ratio indicates a slight difference (odds 
ratio = 1.014, p = 0.000) (Table 2). End systolic and diastolic 
dimensions of the left ventricle measured by TTE are shown 
in Figures 3 & 4.

Figure 3 – End-diastolic dimension of left ventricle measured on TTE

Figure 4 – End-systolic dimension of left ventricle measured on TTE

Table 2 – Demographic and medical characteristics of patients with or without LAA thrombosis 

Parameter
No LAA thrombosis, 

mean ± SD, or abs. (%)
(n=100)

LAA thrombosis, mean 
± SD or abs. (%)

(n=102)
p-value

Females,
abs. (%)
(n=41)

Males,
abs. (%)
(n=61)

p-value

Age, years 59.2 (10.7) 59.8 (10.3) 0.73 59 (10.8) 60 (10.9) 0.54
Gender 0.64

Female 37 (47.4%) 41 (52.6%)
Male 63 (50.8%) 61 (49.2%)

BMI, kg/m2 28.8 (4.8) 31 (4.8) 0.0092 32.5 (3.8) 29.9 (5.1) 0.019
CHΑ

2
DS

2
-VASc 1.7 (1.4) 2.45 (1.5) 0.0003 2.54 (1.5) 2.39 (1.5) 0.64

HAS-BLED 1.24 (1.1) 1.94 (1.3) <0.0001 1.76 (1.2) 2.07 (1.3) 0.23
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Coagulogram indicators
PT, sec 14.7 (4.8) 16.6 (6) 0.015 16.7 (6.8) 16.6 (5.4) 0.91
INR, sec 1.21 (0.4) 1.4 (0.7) 0.021 1.39 (0.8) 1.4 (0.59) 0.97
Fibrinogen, g/L 3.1 (0.7) 3.6 (3.4) 0.18 4.2 (5.2) 3.2 (0.96) 0.15
APTT, sec 39.9 (11.3) 40.4 (11.5) 0.75 38.2 (13.2) 41.8 (10.1) 0.13

TTE
ESD, cm 3.5 (0.68) 3.6 (0.82) 0.34 3.54 (0.82) 3.7 (0.82) 0.28
EDD, cm 4.8 (0.61) 4.95 (0.72) 0.19 4.9 (0.63) 5 (0.8) 0.41
ESV, ml 46.2 (18.1) 54.9 (38.7) 0.041 49 (26) 59 (45) 0.21
EDV, ml 105 (32) 111 (38.1) 0.21 109 (37.9) 112.8 (38.6) 0.63
SV, ml 54.5 (13.4) 55.3 (14.5) 0.72 51.8 (11.7) 56.8 (15.5) 0.24
LVEF, % 56.4 (7.1) 54.1 (11.2) 0.09 54.6 (13.7) 53.6 (9.3) 0.66
LVESVI, ml/m2 23.5 (8.7) 28.04 (19.9) 0.042 26.3 (14) 29.3 (23.2) 0.47
LVEDVI, ml/m2 53.5 (14.4) 56.9 (19.8) 0.17 58.2 (18.1) 56.1 (21) 0.61

Cardiac CT
LA volume, cm3 119.4 (44.8) 150.71 (50.3) 0.0001 145.3 (59) 153.1 (44.4) 0.51

Notes: APTT, activated partial thromboplastin time; DMI, Body Mass Index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume 
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

History of hypertension was found in 69.8% of the par-
ticipants, 52.5% of patients had a history of atherosclero-
sis, only two patients had DM, and the number of patients 
with low left-ventricular fraction was 10 (5%) (Table 3). 
Evaluation of the valve apparatus showed a significant as-
sociation with LAA thrombosis in patients with mitral valve 
regurgitation (p =0.041). Comorbidities analysis showed a 
152% higher risk of thrombosis in coronary atherosclerosis 
patients (odds ratio =2.52, p=0.001) (Table 4).

Table 3 – Comorbidities and forms of atrial fibrillation in the 
total cohort (n =202)

Parameter Abs. %
Hypertension 141 69.8

Coronary sclerosis 106 52.5
DM 4 2

Heart failure
LVEF < 40% 10 5
40%≤LVEF≤49% 31 15.3
LVEF≥50% 161 79.7

Mitral valve evaluation
normal 179 88.6
regurgitation 23 11.4

Atrial fibrillation
paroxysmal 68 33.7
persistent 75 37
long-term persistent 39 19.3
permanent 20 10

Notes: LVEF, left ventricular ejection fraction; DM, diabetes mellitus.

Multivariate logistic regression showed that a 1-kg/m2 

increase in BMI increased the risk of LAA thrombosis n fe-
male patients by 10% (odds ratio =1.1, p=0.019) (Table 5). 

Table 3 (continued)

TTE and CT characteristics did not show significant differ-
ences between male and female patients with thrombus in 
LAA (Table 2). Analysis of concurrent illnesses showed that 
male patients with coronary atherosclerosis had a 146% in-
creased risk of thrombosis (OR= 2.46, p= 0.031) (Table 4).

Increasing age lowered the risk of LAA thrombosis by 
6% in women (odds ratio =0.94, р = 0.01). Each 1-cm in-
crease in end-diastolic dimension in women increased the 
risk of LAA thrombosis by 151% (odds ratio = 2.51, p=0.031) 
(Table 5). Each 1-ml increase in the ventricular end-systolic 
volume and end-diastolic volume in women increased the 
risk of LAA thrombosis by 4% and 3%, respectively (p?0.05) 
(Table 5). Each 1 ml/m2-increase in the left-ventricular 
end-systolic volume and left-ventricular end-diastolic vol-
ume in women increased the risk of LAA thrombosis by 6% 
and 5%, respectively (p?0.05) (Table 5). Mitral valve insuffi-
ciency in female patients was significantly associated with 
LAA thrombosis (p?0.05) (Table 6).

Older age, higher CHA
2
-DS

2
-VASc and HAS-BLED 

scores, and enlarged left atrium in males were significant-
ly associated with LAA thrombosis (p<0.05) (Table 7).

Increased age increased the risk of LAA thrombosis in 
men by 5% (odds ratio=1.05, p=0.012) (Table 7). With each 
1-second increase in the prothrombin time and interna-
tional normalized ratio in men, the risk of LAA thrombosis 
increased by 13% and 293%, respectively (odds ratio=1.05 
and 3.93, respectively, p<0.05) (Table 7). There were no 
significant differences in the TTE characteristics between 
male patients with or without LAA thrombosis. Analysis of 
concurrent illnesses showed that men with coronary ath-
erosclerosis had a 224% higher risk of thrombosis (odds ra-
tio=3.24, p=0.002) (Table 8).

Table 4 – Comorbidities in patients with or without LAA thrombosis 

Parameter
No LAA thrombo-

sis, abs. (%)
(n=100)

LAA thrombosis, 
abs. (%) (n=102) p-value

Females,
abs. (%)
(n=41)

Males, 
abs. (%)
(n=61)

p-value

Hypertension 67 (47.5%) 74 (52.5%) 0.39 30 (40.5%) 44 (59.5%) 0.91
Coronary sclerosis 41 (38.7%) 65 (61.3%) 0.001 21 (32.3%) 44 (67.7%) 0.031
DM 3 (75%) 1 (25%) 0.3 1 (100%) 0 0.22
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Heart failure 0.087 0.83
LVEF<40% 2 (20%) 8 (80%) 3 (37.5%) 5 (62.5%)
40%≤LVEF≤49% 13 (42%) 18 (58%) 6 (33.3%) 12 (66.7%)
LVEF≥50% 85 (52.8%) 76 (47.2%) 32 (42.1%) 44 (57.9%)
Valve apparatus estimation 0.041 0.41
Normal 84 (46.9%) 95 (53.1%) 39 (41%) 56 (59%)
Mitral valve regurgitation 16 (69.6%) 7 (30.4%) 2 (28.6%) 5 (71.4%)
Atrial fibrillation 0.65
paroxysmal 12 (48%) 13 (52%)
persistent 17(42.5%) 23(57.5%)
long-term persistent 7 (30.4%) 16(69.6%)
permanent 5 (35.7%) 9 (64.3%)

Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus.

Table 5 – Demographic and medical characteristics of female patients (n=78)

Parameter No LAA thrombosis, abs. (%) 
(n=37)

LAA thrombosis,
abs. (%) (n=41) p-value

Age, years 65.2 (9.7) 59 (10.8) 0.01
BMI, kg/m2 30.2 (5.9) 32.5 (3.8) 0.09
CCHΑ

2
DS

2
-VASc 1.92 (1.6) 2.54 (1.5) 0.08

HAS-BLED 1.46 (1.1) 1.76 (1.2) 0.26
Coagulogram indicators

PT, sec 15.4 (6.5) 16.7 (6.8) 0.43
INR, sec 1.31 (0.62) 1.39 (0.78) 0.61
Fibrinogen, g/L 3.3 (0.6) 4.2 (5.2) 0.31
APTT, sec 41.7 (13.9) 38.2 (13.2) 0.26

TTE
ESD, cm 3.32 (0.77) 3.54 (0.82) 0.22
EDD, cm 4.57 (0.6) 4.88 (0.63) 0.027
ESV, ml 36.5 (14.5) 49 (26.2) 0.012
EDV, ml 84.9 (24) 109 (37.9) 0.001
SV, ml 45.9 (10.5) 51.8 (11.7) 0.09
LVEF, % 58 (7.6) 54.6 (13.7) 0.19
LVESVI, ml/m2 20.4 (7.6) 26.3 (13.9) 0.03
LVEDVI, ml/m2 47.6 (12.4) 58.2 (18.1) 0.005

Cardiac CT
LA volume, cm3 111.3 (41.8) 145.3 (59) 0.013

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume 
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

Table 6 – Comorbidities in female patients (n=78)

Parameter No LAA thrombosis
(n=37)

LAA thrombosis
(n=41) p-value

Hypertension 28 (48.3%) 30 (51.7%) 0.80
Coronary sclerosis 13 (38.2%) 21 (61.8%) 0.15
DM 2 (66.7%) 1 (33.3%) 0.60
Heart failure 0.67

LVEF<40% 1 (25%) 3 (75%)
40%≤LVEF≤49% 4 (40%) 6 (60%)
 LVEF≥50% 32 (50%) 32 (50%)

Valve apparatus estimation 0.02
Normal 28 (41.8%) 39 (58.2%)
Regurgitation 9 (81.8%) 2 (18.2%)

Atrial fibrillation 0.22
paroxysmal 19 (61.3%) 12 (38,7%)
persistent 10 (37%) 17 (63%)
long-term persistent 6 (46.2%) 7 (53.8%)
permanent 2 (28.6%) 5 (71.4%)

Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus.

Table 4 (continued)



ДИАГНОСТИКА

29Онкология и радиология Казахстана, №3 (65) 2022

Table 7 – Demographic and medical characteristics of male patients (n=124)

Parameter No LAA thrombosis, abs. (%) 
(n=63)

LAA thrombosis,  
abs. (%) (n=61) p-value

Age, years 55.7 (9.7) 60.3 (10) 0.012
BMI, kg/m2 28.13 (3.9) 29.9 (5.1) 0.06
CHΑ

2
DS

2
-VASc 1.57 (1.35) 2.39 (1.5) 0.002

HAS-BLED 1.11 (1.1) 2.1 (1.3) <0.0001
Coagulogram indicators

PT, sec 14.3 (3.4) 16.5 (5.4) 0.006
INR, sec 1.15 (0.3) 1.39 (0.6) 0.003
Fibrinogen, g/L 3.02 (0.7) 3.19 (0.9) 0.25
APTT, sec 38.8 (9.4) 41.8 (10.2) 0.09

TTE
ESD, cm 3.68 (0.6) 3.72 (0.8) 0.76
EDD, cm 4.9 (0.6) 5 (0.8) 0.90
ESV, ml 51.9 (17.6) 59 (45) 0.25
EDV, ml 116.9 (30.3) 112.8 (38.6) 0.51
SV, ml 59.5 (12.4) 56.8 (15.5) 0.37
LVEF, % 55.5 (6.8) 53.6 (9.3) 0.21
LVESVI, ml/m2 25.3 (8.9) 29.3 (23.2) 0.21
LVEDVI, ml/m2 56.9 (14.5) 56.1 (21) 0.81

Cardiac CT
LA volume, cm3 124.4 (46.3) 153.1 (44.4) 0.003

Notes: APTT, activated partial thromboplastin time; BMI, Body Mass Index; CT, computed tomography; EDD, end-diastolic dimension; EDV, end-diastolic vol-
ume; ESD, end-systolic dimension; ESV, end-systolic volume; LVESVI, left-ventricular end-systolic volume index; LVEDVI, left-ventricular end-diastolic volume 
index; LVEF, left-ventricular ejection fraction; INR, international normalized ratio; LA, left atrium; PT, prothrombin time; TTE, transthoracic echocardiography.

Table 8 – Comorbidities in male patients (n=124)

Parameter No LAA thrombosis, abs. (%) 
(n=63)

LAA thrombosis, abs. (%) 
(n=61) p-value

Hypertension 39 (47%) 44 (53%) 0.23
Coronary sclerosis 28 (38.9%) 44 (61.1%) 0.002
DM 1 (100%) 0 0.32
Heart failure 0.13

LVEF < 40% 1 (16.7%) 5 (83.3%)
40%≤LVEF≤49% 9 (42.9%) 12 (57.1%)
LVEF≥50% 53 (54.6%) 44 (45.4%)

Valve apparatus estimation 0.76
Normal 56 (50%) 56 (50%)
Regurgitation 7 (58.3%) 5 (41.7%)

Atrial fibrillation 0.08
paroxysmal 24 (64.9%) 13 (35.1%)
persistent 25 (52.1%) 23 (47.9%)
long-term persistent 10 (38.5%) 16 (61.5%)
permanent 4 (30.8%) 9 (69.2%)

Notes: LVEF, left-ventricular ejection fraction; DM, diabetes mellitus

Discussion: Female gender continues to be recognized 
as a stroke risk factor in AF [12]. Previous studies have report-
ed several gender-related differences in the prevalence, clin-
ical presentation, associated comorbidities, and therapeu-
tic outcomes of patients with AF [13]. This study found that 
TTE measured enlarged left-atrial volume and end-systol-
ic left-ventricular volume. TTE was independently associat-
ed with LAA thrombosis detected by cardiac CT in patients 
with a history of AF and receiving anticoagulant therapy in 
the total cohort. This finding was factual even when adjust-
ed for BMI and CHA2 DS2–VASc score. The left-ventricular 
ejection fraction was not significantly associated with LAA 
thrombosis, most likely because of the low share of heart fail-
ure patients; in most patients, the ejection fraction was high. 
However, an increased left-ventricular end-diastolic volume 
index remained significant in predicting LAA thrombosis in 
female patients.

It was previously reported that increased left-atrial systol-
ic and diastolic volume indexes were independently associ-

ated with LAA thrombosis in patients with AF [14]. Left-atrial 
volume is an independent risk factor for various cardiovascu-
lar events and is associated with coronary sclerosis, with an 
increased risk of ischemic stroke and myocardial infarction 
[15,16]. In addition, an increase in the left-atrium volume is of-
ten associated with a relapse of AF after radiofrequency abla-
tion [17]. In all groups of patients, enlarged LA measured by CT 
was strongly related to the presence of LAA thrombosis.

Additionally, women with AF are more likely than males to 
develop valvular heart disease and heart failure with retained 
left-ventricular function. Still, they have a lower risk of coronary 
artery disease [18]. Simultaneously, coronary atherosclerosis 
was significantly associated with an increased risk of thrombosis 
of the LAA, p=0.001, with a higher risk of LAA thrombosis in men. 

We found that the CHA
2
DS

2
-VASc score had a statistically 

significant association with LAA thrombosis in male patients 
(p=0.0003) but not in female patients. However, in the study, 
increasing age lowered the risk of LAA thrombosis in women 
by 6%, probably because of their young age.
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The association between AF and obesity has been pre-
viously studied in patients with cardiac pathologies. Since 
then, several epidemiological studies have found a strong 
association between obesity and AF [19]. In our study, an 
increased BMI correlated with the risk of LAA thrombosis 
(odds ratio=1.1, p=0.0092).

Сardiac CT also allows for evaluating and treating AF and 
assessing the location, size, and number of pulmonary veins 
before ablation. CT’s high diagnostic accuracy can also deter-
mine the coronary arteries and coronary sclerosis anatomy 
and exclude LAA thrombosis in patients with AF.

Our study had several limitations. First, this was a sin-
gle-center study. Women’s risk of developing an LAA throm-
bosis decreased with increasing age per year. Although the 
present analysis included 202 patients, there were still lim-
itations in the sample of patients because of their relatively 
young age. Second, in our center, measurements of the linear 
dimensions and volumes of the left ventricle were performed 
only by TTE. Because the echocardiograms were gathered 
from existing hospital records in the research location, they 
were not interpreted systematically; nonetheless, these data 
reflect actual clinical practice. This study did not provide CT to 
evaluate the left ventricle’s dimensions and volumes, indicat-
ing the need for further research.

Conclusion: It can be inferred that specific gender differ-
ences are evident in echocardiography and CT data, which 
may reflect hemodynamic and structural abnormalities in in-
dividuals with AF. Our findings demonstrate that TTE and car-
diac CT provide beneficial information for predicting throm-
bosis formation risks in LAA. Thus, it is necessary to consider 
age, gender, and concurrent illnesses. Improved clinician un-
derstanding of these gender differences may aid in caring 
for patients with AF. The study results invite further research 
since. However, there are many gaps in our knowledge con-
cerning this issue.
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ТҰЖЫРЫМ

ТРАНСТОРАКАЛЬДЫ ЭХОКАРДИОГРАФИЯ ЖӘНЕ КОМПЬЮТЕРЛІК ТОМОГРАФИЯ 
АРҚЫЛЫ АНЫҚТАЛҒАН ЖҮРЕКШЕЛЕРДІҢ ФИБРИЛЛЯЦИЯСЫ БАР НАУҚАСТАРДАҒЫ 

ЖЫНЫСТЫҚ АЙЫРМАШЫЛЫҒЫ
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Өзектілігі: Кардиоэмболия ишемиялық инсульттің негізгі себептерінің бірі болып табылады және барлық церебральды инфаркт-
тардың 15-30% құрайды. Жүрекшелердің фибрилляциясы (АФ) кардиоэмболиялық инсульттердің 60% құрайды. Тромбоэмболия қаупін 
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бағалау жүрекшелердің фибрилляциясы бар науқастар үшін маңызды; дегенмен, бұл алаңдаушылықтар ерлер мен әйелдерге бірдей қа-
тысты емес.

Зерттеудің мақсаты жүрекшелердің фибрилляциясы бар науқастарда эхокардиографиялық және компьютерлік томографиялық 
сипаттамалардағы гендерлік айырмашылықтарды анықтау болып табылады.

Әдістері: Барлық науқасқа трансторакальды эхокардиография мен компьютерлік томография жасалды (КТ). Йод аллергиясы, 
жоғары креатинин, гипертиреоз, жүктілік, жасы <18 жастан төмен науқастар топқа қосылмады.

Нәтижелер. Әйел науқастарында дене салмағының индексі 1 кг/м2 артуы сол жүрекшенің құлақшасы тромбозының қаупін 10%-ға 
арттырды (OR=1,1, p=0,019). Әйелдер жасының 1 жылға артуы сол жүрекшенің құлақшасы тромбозының қаупін 6%-ға төмендетеді 
(OR=0,94, p=0,01). Әйелдердегі шекті диастоликалық диаметр әрбір 1 см жоғарылауы сол жүрекшенің құлақшасы тромбозының қау-
пін 151% арттырады (OR=2,51, p=0,031). Әйелдерде шекті диастоликалық көлемінің және шекті систоликалық көлемінің 1 мл-ге ар-
туы, сәйкесінше, 4% және 3%-ға сол жүрекшенің құлақшасы тромбозының қаупін арттырады (p<0,05). Әйел жынысты пациенттерде 
индекстелген шекті диастоликалық және шекті систоликалық көлемінің 1 мл/м2-ге әрбір ұлғаюы сол жүрекшенің құлақшасы тромбоз 
қаупін тиісінше 6% және 5%- ға арттырады (р<0,05).

Егде жас, жоғары CHA2-DS2-VASc, HAS-BLED көрсеткіштері және ер пациенттерде сол жүрекшенің ұлғаю сол жүрекшенің құлақ-
шасының тромбымен айтарлықтай байланысты.

Ерлердің жасының 1 жылға артуы сол жүрекшенің құлақшасы тромбозының қаупін 5%-ға арттырады (OR=1,05, p=0,012). Коро-
нарлық атеросклерозы бар ерлерде тромб түзілу қаупі – 224% (OR=3,24, p=0,002).

Қорытынды: Клиницисттердің гендерлік айырмашылықтарды жақсы түсінуі жүрекшелер фибрилляциясы бар адамдарда емдеу 
деңгейін жоғарлатуға үлесін қосуы мүмкін.

Түйінді сөздер: жүректің КТ; жүрекшелердің фибрилляциясы; эхокардиография; гендерлік айырмашылықтар

АННОТАЦИЯ

ГЕНДЕРНЫЕ РАЗЛИЧИЯ У ПАЦИЕНТОВ С ФИБРИЛЛЯЦИЕЙ ПРЕДСЕРДИЙ, 
ВЫЯВЛЕННОЙ С ПОМОЩЬЮ ТРАНСТОРАКАЛЬНОЙ ЭХОКАРДИОГРАФИИ 

И КОМПЬЮТЕРНОЙ ТОМОГРАФИИ
Б.Б. Калиев1, Р.И. Рахимжанова2, Т.Б. Даутов1, Л.А. Бастарбекова1, Ж.А. Молдаханова1, А.М. Кабдуллина3, А.Ж. Бимахан1
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Актуальность: Кардиоэмболия является одной из основных причин ишемических инсультов и составляет 15-30% всех инфарктов 
головного мозга. На долю фибрилляции предсердий приходится до 60% кардиоэмболических инсультов. Оценка риска тромбоэмболии 
важна для пациентов с мерцательной аритмией, однако эти опасения не относятся в равной степени к мужчинам и женщинам.

Целью исследования было определение гендерных различий у больных с фибрилляцией предсердий по данным трансторакальной 
эхокардиографии и компьютерной томографии.

Методы: Всем пациентам была проведена как трансторакальная эхокардиография, так и компьютерная томография. Из исследова-
ния были исключены пациенты с аллергией на йод, повышенным уровнем креатинина, гипертиреозом, беременностью, возрастом <18 лет.

Результаты: Увеличение индекса массы тела на 1 кг/м2 у женщин повышало риск тромбоза ушка левого предсердия (УЛП) на 
10% (отношение шансов (ОШ)=1,1, р=0,019). С каждым увеличением возраста женщин на 1 год риск тромбоза УЛП снижался на 6% 
(ОШ=0,94, р=0,01). Каждое увеличение конечного диастолического размера у женщин на 1 см повышало риск тромбоза УЛП на 151% 
(ОШ=2,51, р=0,031). Каждое увеличение конечного систолического объема (КСО) и конечного диастолического объема (КДО) у женщин 
на 1 мл повышало риск тромбоза УЛП на 4% и 3%, соответственно (р<0,05). Каждое увеличение индексированных КСО и КДО левого 
желудочка у женщин на 1 мл/м2 повышало риск тромбоза УЛП на 6% и 5 %, соответственно (р<0,05).

Пожилой возраст, более высокие баллы CHA2-DS2-VASc, HAS-BLED и увеличение объема левого предсердия у мужчин были в значитель-
ной степени связаны с тромбом УЛП. Увеличением возраста мужчин на 1 год повышало риск тромбоза УЛП на 5% (ОШ=1,05, р=0,012). 
Коронарный атеросклероз повышал риску тромбообразования у мужчин на 224% (ОШ=3,24, р=0,002).

Заключение: Понимание гендерных различий может помочь клиницистам лучше заботиться о людях с фибрилляцией предсердий.
Ключевые слова: компьютерная томография сердца; фибрилляция предсердий (ФП); эхокардиография; гендерные различия
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