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ABSTRACT

Objectives: This study examined possible predictors of stroke [left atrial sphericity index (LASI), left atrial kinetic energy (LAKE), left
atrial volume index (LAVI) atrial electromechanical delay (AEMD)] intervals in patients with micro-atrial fibrillation (micro-AF).

Patients and methods: A total of 102 consecutive patients (40 males, 62 females; mean age: 61.5+9.2 years; range, 18 to 75 years) diagnosed
with micro-AF on rhythm Holter were included in this retrospective study between June 2021 and October 2021. Cranial magnetic
resonance and computed tomography images of these patients were scanned from the hospital database. The patients were divided into two
groups according to their stroke status (Group 1, the stroke group [n=25]; Group 2, the nonstroke group [n=77]). The LASI was calculated
as a fraction of the left atrial maximum volume to the left atrial volume of the sphere in a four-chamber view. The biplane method of
disks was used to calculate left atrium volume. The LAVI was calculated by dividing left atrium (LA) volume by the body surface area of
patients. Atrial electromechanical delay intervals were calculated from the atrial walls by tissue Doppler imaging. These two groups were
compared to assess whether echocardiographic parameters could be a predictor of cerebrovascular events.

Results: There was a statistically significant difference between Groups 1 and 2 in terms of left (75.7+4.5 vs. 68.4%3.5, p<0.001) and right
(69.5£7.1 ws. 57+3.2, p<0.001) atrial lateral wall and LA medial wall (72+4 vs. 66.2+3.5, p<0.001) electromechanical delay times, LAVI
(38.9£3.3 ws. 30.9+3.8, p<0.001), LASI (0.78+0.05 ws. 0.67+0.4, p<0.001), and LAKE (3.7+0.9 ws. 7.9+1.9, p<0.001), left atrial diameter
(40+5 ws. 38+2, p<0.001).

Conclusion: Changes in LASI, LAVI, LAKE, left atrial diameter, and atrial AEMD times may be a predictor of stroke in patients with

micro-AF.

Keywords: Atrial fibrillation, left atrial sphericity index, left atrial kinetic energy, micro-atrial fibrillation.

Atrial fibrillation (AF) is the most common
type of sustained arrhythmia in clinical practice
without P waves lasting a minimum of 30 sec.
Atrial fibrillation increases total and cardiovascular
mortality by 1.5 to 2.5 times.[! It has been determined
that the development of AF causes a five-fold
increase in the risk of stroke. It has been observed
that AF-related strokes have a more severe course
than non-AF-related strokes./

Atrial fibrillation is associated with structural and
chronic diseases, such as hypertension, chronic kidney
failure, heart failure, heart valve diseases, congenital
heart defects, ischemic heart disease, diabetes, chronic
obstructive pulmonary disease, hyperlipidemia, obesity,
and thyroid hormone disorders. Atrial fibrillation
begins as a result of hemodynamic or structural
changes in the left atrium (LA), and during the
paroxysmal and persistent phase, LA dilatation occurs,
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and mechanical functions gradually deteriorate.”
Understanding the structure and function of the LA
can be helpful in predicting the risk of developing AF
and shaping treatment. It is not possible to accurately
measure LA volumes from two-dimensional linear
measurements of LA since LA expansion usually does
not occur uniformly in all directions.

However, although calculating LA volume using
magnetic resonance imaging (MRI) and cardiac
computed tomography (CT) gives more accurate
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measurements, these are time-consuming and limiting
procedures due to kidney and radiation damage.
Therefore, measurements made with transthoracic
echocardiography (TTE) are vital in daily practice.
Left atrial kinetic energy (LAKE) is a parameter
that indicates left atrial mechanical function and can
be calculated noninvasively with TTE.* Structural
change in the atrium causes a delay between the
electrical stimulation and mechanical contraction.

The atrial electromechanical delay (AEMD) is the
time interval from the onset of the P wave on surface
electrocardiography (ECG) to the beginning of the
late diastolic wave on tissue Doppler (late distolic
[Am] wave).5% These structural changes also lead to
a prolongation in P wave duration. Likewise, increases
in the left atrial sphericity index (LASI) and left
atrial volume index (LAVI) were also associated with
increased AF recurrence.’® The LASI was found to
accurately indicate LA remodeling and accurately
measure the spherical shape of the LA."

Although there are many studies related to AF,5¢
there are few studies on very short-lasting episodes of
AF-like activity (micro-AF)."® Sudden onset irregular
tachycardia with =5 consecutive supraventricular
episodes and a total absence of pulse and P waves
lasting less than 30 sec have been defined as micro-AF
in previous studies.1*

Currently, there is limited information about the
risk of shorter episodes of AF-like activity. Two studies
have reported that supraventricular ectopic beats and
supraventricular tachycardias may be associated with
an increased risk of AF and stroke over time.”'"
Currently, there are no recommendations on how to
treat these patients. Hence, we examined possible
predictors of stroke (LASI, LAKE, LAVI, and
AEMD intervals) in patients with micro-AF.

PATIENTS AND METHODS

A total of 102 patients (40 males, 62 females;
mean age: 61.5£9.2 years; range, 18 to 75 years)
diagnosed with micro-AF by 24-h rhythm Holter
monitoring were included in this retrospective study
conducted at Faculty of Medicine Namik Kemal
University, Department of Cardiology between June
2021 and October 2021. Clinical data were obtained
by examining the database of our hospital. All blood
samples of the patients were taken after 12 h of
fasting. Patients diagnosed with paroxysmal AF in
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thythm Holter monitoring, patients with structural
valve disease, heart failure, thyroid hormone disorder,
significant coronary artery disease, and a history
of atherothrombotic stroke, lacunar infarction, or
transient ischemic attack were excluded from the study.

In 24-h Holter monitoring (Schiller MT-101;
Schiller AG, Baar, Switzerland), sudden onset
of irregular tachycardia with 25 consecutive
supraventricular episodes and the total absence of
pulses and P waves lasting <30 sec was described as
micro-AF. The patients were divided into two groups
according to their stroke status (Group 1, those with
stroke [n=25]; Group 2, those without stroke [n=77]).
As a result of the examinations made in the database
of our hospital, the diagnosis of stroke was made
according to patient history, physical examination
findings, cranial CT, and cranial MRI. Carotid
Doppler ultrasonography, CT, or MRI angiography
results of stroke patients were scanned to exclude the
diagnosis of atherothrombotic stroke.

All patients underwent routine TTE with Vivid
5 (GE Healthcare, Wauwatosa, WI, USA) and an
MA4S Matrix array adult cardiac (3.5 MHz) probe on
the lateral decubitus position. All assessments and
measurements were made according to the European
Association of Cardiovascular Imaging (EACVI)
guidelines.'! The area-length technique was used to
calculate the LA maximumvolume (LAV). Pulmonary
veins and atrial appendages were not included in the
measurement. Left ventricular ejection fraction
was calculated according to the modified biplane
Simpson method. The LAV and LA volume of sphere
were calculated according to the following formulas:
LAV=(0.848xLA area*chamberx], A area?chamber)/
(minimum LA length/2);

4n

LA volume of sphere = 3 Maximum LA length

2

( )3

LASI = LA maximum volume 12

LA volume of sphere

The LASI was calculated as the ratio of LAV to
LA volume of sphere. Left atrial kinetic energy was
defined as 0.5xLA stroke volume (cm?, volume at the
beginning of left atrial systole-LA minimal volume) x

1.06 (g/cm’, blood density) x (peak A velocity)?.

In apical four-chamber view, pulse wave Doppler
with a 3 mm sample volume was placed at the mitral
leaflet tips, then the peak E and A waves were
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Figure 1. (a) Left atrium lateral atrial AEMD duration. (b) Right atrium lateral AEMD duration.
AEMD: Atrial electromechanical delay.

measured. Tissue Doppler imaging was performed
on atrial walls in apical four-chamber view. The time
interval from the onset of the P wave on ECG to the
beginning of the Am wave was measured for AEMD
from the atrial wall (Figure 1).

The time interval from the onset of the P wave
on surface ECG to the beginning of the Am wave
on tissue Doppler imaging was identified as AEMD
(Figure 1a, b).") Atrial electromechanical delay
intervals were defined as follows: lateral LA wall
(LA lateral AEMD), interatrial septum (LA medial
AEMD), and lateral right atrium (RA) wall
(RA lateral AEMD). The differences between the LA
lateral AEMD and RA lateral AEMD time intervals
were expressed as inter-AEMD. Left intra-AEMD
(intra-AEMDLEFT) was defined as the difference
between LA lateral AEMD and LA medial AEMD.
Right intra-AEMD (intra-AEMDRIGHT) was
defined as the difference between LA medial AEMD
and RA lateral AEMD.

Statistical analysis

All data were analyzed using the IBM SPSS
version 22.0 software (IBM Corp., Armonk,
NY, USA). Continuous variables with a normal
distribution were reported as mean * standard
deviation (SD). Nonnormally distributed continuous
variables were presented as median. Categorical
variables were reported as percentages. Student's
t-test was used to compare normally distributed
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data, and the Mann-Whitney U test was used
for nonnormally distributed data. Categorical
variables were compared using the chi-square test
or Fisher exact test as appropriate. Univariate and
stepwise logistic regression analyses were used
to determine significant predictors of stroke in
patients with micro-AF. The relationship between
AEMD durations. LAVI, LASI, and LAKE was
investigated using Pearson’s correlation tests. The
sensitivity and specificity of LASI, LAVI, LAKE,
and AEMD durations to predict stroke in patients
with micro-AF were analyzed by receiver operating
characteristics (ROC) analysis. A p value <0.05 was
considered statistically significant.

RESULTS

The baseline characteristics of the patients were
statistically similar, except for the CHA2DS,-VASc
(C; Congestive heart failure, H; Hypertension, A2;
Age 275 years, D; Diabetes mellitus, S2; Stroke,
V; Vascular disease, A; Age 65-74 years, Sc; Sex
category) score (Table 1). The CHA,DS,-VASc score
was significantly higher in Group 1 than in Group 2
(41 vs. 2£1; p<0.001).

The AEMD times measured from atrial walls
in Group 1 were longer (p<0.001). While the
duration of intra-AEMDLEFT was longer in
Group 1 than in Group 2 (4.56+2.04 vs. 3.78+1.53;
p=0.039), inter-AEMD and intra-AEMDRIGHT

WWW.e-Cvsi .org



Cardiovasc Surg Int

26

35933 SJUAPNIG | ¢ ASWIYAN-UURIAT , 3593 dxenbs-1q)) # 19300[q 103do0a1 utsURIOISUY (Y SI03qIyur SwAzud Funrvauod-utsudoIduy [~V durxoify
], ouowrioy Sune[nwns proidy ], (G ], OseIRJsuTnouIWE duluely (/Y ‘Oserajsuenoutwe aeiredsy 11.gy ‘tosindaixd spndad snonineu 2d£1-g oy3 jo yuswSesy [eurwial-N (NFOI DUN0d [[93 Poo[q YA DA {[0103s9[0yd urarordodi] A3suap-mor] )~ {[0I38[0Yd
-urajordody Lysuap ySip :)-TAH ‘weSontu vain pooig NN ‘41089383 xag g ‘s183L /-69 3By Y ‘OsEISIP TL[NOSBA ‘A ONOMIG ‘7S ‘SMIUTPW $3RqRI( ‘( ‘STeak /208y ‘7Y ‘Uorsusirad Al ‘[ ‘DIn[rey 3109y 2a1saSu0)) ¢ 191098 IGYA-CSACYHD ‘UOBEIAIP pIepunl§ (IS

#01°0 gec 8l 91 v [ A4 unelg
#0870 0T 9T vT 9 [ A 4 urnsuy
#28€°0 68¢  0¢ o 01 T6E  OF SLRQEIPHUE [EI0
#959°0 L0T 9T 0T S [NV 4 1e18oprdory
#2ST'0 6L ST 0 S 96T 0T proe d1pdores [K100y
#SPY°0 vze  SC 4 8 gTe €€ onamI(
#290°0 9.8 6T oF o1 T8E  6€ 1920[q [PUUTYI-EY)
#8500 €6y 8¢ 8y Tl 6r  0S oyporg-¢
#LLT°0 ST T b ST 9w L qav
#6C8°0 0T 91 0T S 0c S0t 14OV
mﬁoﬁ.mumﬁoz
«£280  T¥-20°0 Tl 8160 T £6-20°0 Tl (1p/30) ¥,
880 €500 Tl 6'¢¥0 TT £6-20°0 [ (1/01w) HS.L
ALYTO TS V6T v T6-€5°¢ 9¥ 1567T Sy (1/baw) )
+£8€°0  erI-vEl ol HI-vET 6€1 erI-€CT ol (1/bgw) eN
£990°0 -9 91 Te-¢1 0T -9 91 (/01 LTV
978°0 ¥€-9 91 0¢-TT S'81 ¥€-9 e (/01 LSV
L1860 TTz-08 s 912-9L Y01 vee-cL f4a; (Tp/3w) 250005
8CC0  YEITIE  vTl S9sT-7C  LIT €9¥e-tc  6C1 (Tw/3d) AN 01d-ILN
6750 L1901 TS T'L1-01 €€l T'L1-6 el (Tp/3) u1qojSowaf]
15210 L'S8%€9T 9'6¥%€°09C $'08%9'65C (T/:019) 321R31d
OVL0 THYICY T SI-PT vor TSIbT 9T (T:01) DEM
HHS0 eIFTE 0%L€ CTFrE (T/:01%) 23o0yduwidy
FL90 96781 TS L9-9T €S 601-9'T 6F (T/501) 1rydonmnaN
+2€9°0 T'LSFETST ¥'SE78°SST 8°CS7L°0ST (1P/3w) O-1a’1
«C8Y°0 99-¢¢ 9 6L-6T 19 791-0¢ 09 (TP/3w) O-TAH
P90 0LT-IE 80T 0T¢-TL (448 6£€-1€ T'v6 (Tp/8w) SpuadAISuy,
€900  9bp-€€T 87T 09C-LIT  0%¢ 9ri-€¢ (444 (‘Ip/3w) Jo32353[0Y> [E30],
+90T°0 T°0%84°0 1°0%28°0 1°0%8°0 (Tp/3w) sutunEary)
19¥1°0 L'679°TT v'8¥TET 8'01%STC (TP/3w) NNg
e3ep A103eI0qRT
4100°0> 1%¢ 527 1%¢ 91038 9GVA-CSACYHO
#62T°0 6 L 4 € LT Tl 2In|1ey 11eaY JIUOIYD)
#20€°0 AN 0T S [ A4 aseastp A1anre Lxeuoro)
#€91°0 905 6¢ 89 LT 6vS 9§ uotsuaiad Ay
#115°0 v'8s S 09 ST 885 09 sa1aqeI(]
#L10°0 sk S¢ v T Sy 9 Supjowg
#259°0 19 Ly 09 ST L0979 aewdy
#7570 686 0¢ oy o T6E  OF AN
va
914°0 T'CI#7°08 v IIFH'8L LOTFL'6L (8) 3qSrom
#SSL°0 SLFEIT 6'L7E°S91 L'978'%91 (wo) ySrEy
19250 ¥'8%6'79 8L7FT°€9 T67ST9 (1eaf) 28y
Q~ xmzlﬁmz Q&m—uuz QWHENME ﬁv u xﬂzlﬁz\é Gmmﬁuz QWHG.&OE NXH u xwzlc:\é Gﬁﬂu@g QWHGNME ﬁu u muﬁmmkuuuwuwr—o
7 dnoxny 1 dnoigy
A / uuzv 930138 INOYIIM SJUITIEJ AmNu:v 90138 YIIM SjudnIe ] ANOHHE Ezuﬁmm v

syuaried o) JO SOTISIINOBIBY)

19198

WWW.e-Cvsi.org

Cardiovascular Surgery and Interventions, an open access journal



Aydin C and Engin M. Echocardiographic findings and cerebrovascular risk

27

Table 2
Comparison of echocardiographic data

Group 1: Patients with stroke (n=25)  Group 2: Patients without stroke (n=77)
Mean+SD Median Min-Max Mean+SD Median Min-Max ?

LVEF (%) 60.3+5 60.5+3.5 0.456F
LAVI (mL/m?) 38.9+3.3 30.9+3.8 <0.001F
LASI 0.8+0.1 0.7+0.0 <0.001F
LAKE (kdynes/cm?) 3.7+0.9 7.9+1.9 <0.001F
LV end-diastolic diameter (mm) 47.73.8 46.5+2 0.207}
LV end-systolic diameter (mm) 30+3 32+2 0.2571
LA diameter (mm) 40+5 38+2 <0.001F
Mitral E velocity (m/s) 0.7x0.2 0.8+0.0 0.528+
Mitral A velocity (m/s) 0.620.1 0.620.0 0.655t
Atrial electromechanical delay
measurements

LA lateral AEMD 75.7+4.6 68.4£3.5 <0.001*

LA medial AEMD 72+4 66.2+3.6 <0.001*

RA lateral AEMD 69.57.1 57+3.2 <0.001*

Inter-rAEMD 6.5 4-16.1 6.0 3.4-13.6 0.507F

Intra-AEMD left 4.6+2.0 3.8+1.5 0.039*

Intra-AEMD right 3.7+2.5 3.5¢1.6 0.850*
SD: Standard deviation; LVEF: Left ventricular ejection fraction; LAVI: Left atrial volume index; LASI: Left atrial sphericity index; LAKE: Left atrial kinetic
energy; LV: Left ventricle; LA: Left atrium; AEMD: Atrial electromechanical delay; RA: Right atrium; T Student’s t-test; * Mann-Whitney Uj p-value <0.005 was
considered statistically significant.

times were similar in both groups (Table 2). The
LAVT (p<0.001). LASI (p<0.001), and LA diameter
(p<0.001) were statistically higher in Group 1.
Left atrial kinetic energy was lower in Group 1
than in Group 2 (3.7+0.9 vs. 7.9+1.9; p<0.001). All
other echocardiographic measurements were similar
between the two groups.

In bivariate correlation analysis, a positive
moderate-high level of correlation was observed
between LASI and stroke (r=0.67, p<0.001). A
positive high level of correlation was observed
between AEMD times and stroke and LA medial
AEMD (r=0.74, p<0.001), LA lateral AEMD
(r=0.78, p<0.001), and RA lateral AEMD
(r=0.78, p<0.001, Table 3). A high level of negative
correlation was observed between LAKE and stroke
(r=-0.71, p<0.001). In univariate logistic regression
analysis, LASI, LAVI, LAKE, AEMD times, and
CHA,DS2-VASc scores were significant predictors
of stroke in micro-AF (p<0.001 for all, Table 4).

Cardiovascular Surgery and Interventions, an open access journal

In the stepwise logistic regression analysis,
LAVI, LAKE in model 1, LAVI in model 2, LA
diameter in model 3, CHA,DS2-VASc score, LA
lateral AEMD, LA diameter in model 4, LAKE,

Table 3

Correlation analysis between left atrial volume index,

atrial electromechanical delay parameters and left atrial
sphericity index and left atrial kinetic energy

Stroke
Parameter r ?
LASI 0.67 <0.001
LAVI 0.78 <0.001
LAKE -0.71 <0.001
LA lateral AEMD 0.78 <0.001
LA medial AEMD 0.74 <0.001
RA lateral AEMD 0.76 <0.001
LASI: Left atrial sphericity index; LAVI: Left atrial volume index; LAKE:
Left atrial kinetic energy; LA: Left atrium; RA: Right atrium; AEMD:
Atrial electromechanical delay.
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Table 4

Univariate logistic regression analysis of predictors of stroke

Univariate analysis

OR 95% CI ?
LAKE 0.211 0.108-0.409 <0.001
CHA,;DS;,-VASc score 2.292 1.558-3.373 <0.001
LAVI 3.05 1.672-5.591 <0.001
LASI 1.29 1.01-7.12 <0.001
LA diameter 2.15 1.587-2.930 <0.001
LA medial AEMD 1.738 1.347-2.243 <0.001
LA lateral AEMD 1.84 1.408-2.430 <0.001
RA lateral AEMD 1.549 1.259-1.907 <0.001

OR: Odds ratio; CI: Confidence interval; CHADS;-VASc score: CHA2DS2-VASc score:
C; Congestive heart failure, H; Hypertension, A2; Age 275 years, D; Diabetes mellitus, S2;
Stroke, V; Vascular disease, A; Age 6574 years, Sc; Sex category; LAVI: Left atrial volume
index; LASI: Left atrial sphericity index; LA: Left atrium; RA: Right atrium; AEMD: Atrial
electromechanical delay.

Table 5
Multivariate stepwise logistic regression analysis for predictors of stroke
Univariate analysis

Variables OR 95% CI ?
Model 1

LAVI 2.05 1.048-4.023 0.036

LAKE 0.33 0.117-0.960 0.042

LA diameter 2.95 0.79-10.95 0.106
Model 2

LAVI 2.20 1.113-4.353 0.023

LA diameter 2.07 0.997-4.314 0.051

CHA;DS;-VASc score 2.05 0.802-5.284 0.133
Model 3

LA diameter 2.45 1.081-5.590 0.032

CHA»DS;,-VASc score 4.5 1.538-13.168 0.006

LA lateral AEMD 2.19 1.109-4.335 0.024
Model 4

LA diameter 2.92 1.320-6.689 0.009

CHA;DS;,-VASc score 3.349 1.109-10.115 0.032

LAKE 0.371 0.190-0.724 0.004
Model 5

LA diameter 2.268 1.289-3.992 0.005

CHA;DS;-VASc score 3.080 0.941-10.073 0.063

LASI 4.552 0.262-7.890 0.003
Model 6

LA diameter 2.458 1.081-5.590 0.032

CHA;DS;,-VASc score 4.500 1.538-13.168 0.006

LA lateral AEMD 2.193 1.109-4.335 0.024
OR: Odds ratio; CI: Confidence interval; LAVI: Left atrial volume index; LAKE: Left atrial
kinetic energy; LA: Left atrium; CHA2DS,-VASc score: CHA2DS2-VASc score: C; Congestive
heart failure, H; Hypertension, A2; Age 275 years, D; Diabetes mellitus, S2; Stroke, V; Vascular
disease, A; Age 65-74 years, Sc; Sex category; AEMD: Atrial electromechanical delay; LAKE:
Left atrial kinetic energy; LASI: Left atrial sphericity index;

Cardiovascular Surgery and Interventions, an open access journal
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Figure 2. Receiver operating characteristics analysis per-
formed to assess the predictive power of LAKE for stroke in
patients with micro-AF.

LAKE: Left atrial kinetic energy; AF: Atrial fibrillation.
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Figure 3. Receiver operating characteristics analysis performed
to assess the predictive power of the AEMD durations, LASI
and LAVT for stroke in patients with micro-AF.

AEMD: Atrial electromechanical delay; LASI: Left atrial sphericity index;
LAVI: Left atrial volume index; AF: Atrial fibrillation; AEMD: Atrial
electromechanical delay.

Table 6
Receiver operating characteristics curve analysis of independent predictors of stroke in patients with micro-AF
Variable AUC 95% CI Cut off value ? Sensitivity (%)  Specificity (%)
LAKE 0.97 0.949-1.000 <5.5 <0.001 96 92.2
LAVI 0.98 0.960-1.000 >36 <0.001 92 98.7
LASI 0.95 0.911-1.000 >0.71 <0.001 94 72.7
LA lateral AEMD 0.97 0.924-0.996 >70.4 <0.001 96 93.5
AF: Atrial fibrillation; AUC: Area under the curve; LAKE: Left atrial kinetic energy; LAVI: Left atrial volume index; LASI: Left atrial
sphericity index; LA: Left atrium; AEMD: Atrial electromechanical delay.

CHA,DS2-VASc score in model 5, LA diameter,
LA diameter in model 6, CHA2DS2-VASc score,
and LA lateral AEMD were independent predictors
for stroke (Table 5).

Lastly, a ROC analysis was performed to evaluate
the predictive power of LASI, LAVI, LAKE, and LA
lateral AEMD for stroke in patients with micro-AF
(Figures 2 and 3; Table 6). The area under the curve
and cut-off values were calculated for each parameter
as follows: LASI (0.95, cut-off >0.71, p<0.001), LAVI
(0.98, cut-off >36, p<0.001), LA lateral AEMD (0.97,
cut-off >70.4, p<0.001), LAKE (0.97, cut-off <5.5,
p<0.001).

Cardiovascular Surgery and Interventions, an open access journal

DISCUSSION

This study investigated the significance of
LASI, LAVI, AEMD, and LAKE indicators of left
atrial electromechanical function as stroke markers
in patients with micro-AF. Although there is a
significant body of studies on stroke in patients with
AF, these markers have not been studied before in
a group of patients with micro-AF. Patients with
atherothrombotic occlusion, lacunar infarction, and
transient ischemic attack were also not included in
our study, whereas patients with a high probability of
cardioembolic stroke were included.
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In a cohort study of ablated AF, the LA sphericity
index was found to be an independent risk factor for
arrhythmiarecurrence.” In another study, patients with
more spherical LA also had a more frequent history of
thromboembolic events.!'¥ In a different study, healthy
patients with 30 or more supraventricular ectopic beats
had a three-fold increase in AF prevalence and a 60%
increased risk of stroke and death after 6.3 years.”! In
the study by Tove Hygrell et al.,l'¥ the micro-AF group
also had the highest cumulative incidence of stroke
(4.1%) and death (10.3%). In previous studies, the
prevalence of AF was found to be more than four times
in the micro-AF group (13%) compared to the control
group (3%).1 Increasing LA pressure and volume for
various reasons causes changes in LA shape.'V! The
LA tries to provide optimum volume/surface area by
becoming more spherical as an adaptation mechanism
to reduce wall stress. Increased LA pressure expands
the atrium along the atrial orthogonal axis, causing the
shape of the atrium to change from oval to spherical.

Since the LA expands by different amounts in
the three-dimensional plane, the LA volume and
sphericity index can measure LA dimensions more
accurately than linear measurements of LA.0Y
Methods such as MRI and cardiac CT are invaluable
for assessing asymmetric changes in LA However,
the radiation exposure and time-consuming nature
reduce the usability of these processes.

We observed that a higher LASI and LAVI,
which means a more spherical LA, increases
the risk of stroke. Therefore, close follow-up of
patients with micro-AF with high LASI and LAVI
in terms of stroke is essential. Deconstructed LA is
more prone to the development of AF.I") Left atrial
kinetic energy, which is an important indicator
of LA mechanical function, also decreases over
time. Left atrial kinetic energy has been observed
as a predictor of AF recurrence, independent of
the LA diameter.”? This proves that it is wrong
to evaluate LA function by LA diameter alone,
While electrical remodeling starts early in the AF
process in the atria, structural remodeling is a late
histopathological manifestation.!

The duration of AEMD is closely related to
the histopathological changes in the atrium.!? In
particular, as reported in previous studies, the delay
time in this conduction is greater in the lateral walls
of the LA and left ventricle, which are further away
from the sinus node.>1 Park et al.'! found left atrial
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volumes and AEMD durations to be longer in patients
with AF recurrence, supporting our study. In the study
of Osmanagic et al.," when the LASI value was taken
as 0.9, the specificity was 79.3% and the sensitivity
was 51.8% in predicting AF recurrence. Similarly,
LASI was significantly higher in stroke patients
with micro-AF in our study (0.78+0.05 in Group 1
vs. 0.67x0.04 in Group 2; p<0.001). It is important
to provide rhythm control in the early period to
prevent LA geometric remodeling and cardiovascular
events that may occur due to AF. Predictors such as
AEMD, LASI, LAKE, and LAVI will help us in
early diagnosis before AF becomes permanent. In our
study, we emphasized the importance of these indices
in predicting stroke risk in patients with micro-AF.

How AF burden affects stroke risk is an ongoing
discussion. A meta-analysis of studies in patients not
using oral anticoagulant (OAC) therapy shows that
patients with more persistent forms of AF rather
than paroxysmal have a higher risk of stroke.'”! Atrial
fibrillation progresses from the paroxysmal form to
more permanent forms over time, and this situation
increases with increasing age.' It is not known if
high-risk individuals with micro-AF would benefit
from OAC. However, these patients may benefit from
risk-free interventions, primary prevention, optimizing
lifestyle factors, and treating comorbidities as an effort
to reverse atrial myopathy.

In the study by Binici et al.,”) healthy individuals
aged 55 to 75 years who underwent 48-h ECG
monitoring were analyzed for supraventricular
tachycardia (220 beats) and 230 supraventricular
ectopic beats per hour. At the 6.3-year follow-up, they
found a three-fold increase in the risk of developing
AF and a 60% increase in the risk of death compared
to the control group. It was determined that the
number and duration of supraventricular beats were
directly proportional in the development of AF.
According to this study, OAC should not be started
in patients with micro-AF and low supraventricular
beats with a high risk of bleeding. In a Swedish
cohort study, individuals free from AF were followed
prospectively for >13 years."” Irregular SVTs without
P waves showed the strongest association with clinical
AF, with a cumulative incidence of 47.4%. Judging by
studies and meta-analyses, there is no consensus on
the treatment approach in patients with micro-AF.
Oral anticoagulant therapy may be started in patients
with micro-AF with a high CHA;DS;-VASc score,

but prospective comprehensive studies are needed.
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Comprehensive multicenter studies to be conducted
in the future may lead to early initiation of medical
treatment in patients with early AF risk. Therefore,
these predictors are important in diagnosis and
follow-up.

There are several limitations to this study. First,
it was a single-center retrospective study with a
small number of patients. Due to limited number of
patients, the study cannot be attributed to the entire
population. Second, there was a difference between
the two groups in terms of the number of patients.
Additionally, cardiac MRI and CT methods could
be used in addition to TTE for LAVI and LASI
calculations in patients with poor image quality.
Lastly, longer Holter monitoring or a loop recorder
could be fitted for patients with micro-AF on 24-h
Holter recordings to detect paroxysmal AF attacks.

In conclusion, early diagnosis and treatment of
micro-AF, which is the predictor of AF in the
long term, is crucial. We can identify and treat
these patients who are at risk of cardioembolic
stroke with easily calculable indices. These new
parameters may contribute to other parameters, such
as CHA,DS,-VASc score and atrial diameters, in
predicting cardioembolic stroke.
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