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One of the most frequent complications following heart surgery is atrial fibrillation
(AF). The most popular diagnostic procedure for evaluating atrial function is echocardiography,
however it has certain drawbacks. Originally, 2D echocardiography has been used to measure
volumes to determine left atrial function. Objective: to examine the relationship between the
development of post-operative AF following isolated CABG and preoperative evaluation of LA
function using 2D echocardiography and left atrium 2D speckle tracking strain echocardiography.
Patients and Methods: A set of 149 consecutive patients enrolled in a prospective observational
study, they admitted to cardio-thoracic surgery department for elective isolated coronary artery
bypass grafting surgery, during July 2018 to June 2019. 22 patients were excluded from the
study due to bad image quality. Results: Readings of speckle tracking data showed significant
less LA reservoir strain (OR 1.75, 95% CI: 0.65-4.69, P=0001), LA conduit strains (OR 0.6, 95%
CI: 0.22-1.62, P=0.31) and LA contractile strain (OR 0.65, 95% CI: 0.24-1.77, P=0.40) in POAF
(+). Remaining parameters were non-significant. Also, Age (P=0.03), LA diameter (P=0.04),
and LAVI (P=0.03) were the only factors that were identified as potential predictors of POAF
in multivariate logistic regression analysis. Conclusion: we concluded that, age, LA size and
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LAVI are significantly associated with the occurrence of POAF in our patients.
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One of the most frequent complications
following heart surgery is atrial fibrillation (AF).
This results in lengthier hospital stays, higher
hospital costs, an increased risk of thromboembolic
events, and mortality.' Despite the fact that 20-40%
of individuals experience new-onset postoperative
atrial fibrillation (NoPOAF) after coronary artery
bypass graft (CABG) surgery 2, the underlying
causes are not fully understood. However, it has
historically been believed to be temporary and
benign for the patient.?

According to recent data, POAF may
be more malignant than previously believed,

as evidenced by its correlation with follow-up
mortality and morbidity.* 3 Atrial fibrillation (AF),
stroke, myocardial infarction, and heart failure
have all been linked to enlarged left atrial (LA)
size and LA dysfunction in the past.® Additionally,
this research points to a role for LA dysfunction
brought on by oxidative stress, inflammation, and
atrial fibrosis .” In other words, preoperative LA
dysfunction caused by acute functional depression
may be the origin of POAF following coronary
artery bypass grafting (CABG).?

Preoperative LA dysfunction may
therefore become a key factor in identifying
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individuals who are at risk for POAF following
CABG surgery as the measurement of LA function
advances.?

Although echocardiography is the most
popular diagnostic procedure for evaluating atrial
function, the technology has several drawbacks. By
evaluating volumes using 2D echocardiography,
left atrial function has traditionally been evaluated.
Doppler scans of the pulmonary vein and transmittal
can also be used to evaluate it. The assessment of
cardiac deformation with color tissue Doppler-
derived strain has recently been included as an
alternate technique.’

This technique has a few drawbacks,
though, including poor reproducibility, angle
dependence, artefacts in the signal, the fact that it
only measures regional strain and doesn’t provide
information on the curved area of the atrial roof,
among others. It has been suggested to utilize
speckle tracking echocardiography (STE) strain
to get around these restrictions on measuring atrial
function. We can assess both global and regional
atrial strain using this method, which is angle-
independent and does not arise from Doppler but
rather from 2D echocardiography. The examination
of regional atrial myocardial deformation indicated
by a dimensionless parameter can be done using
STE, a new technique for 2D echocardiography
image analysis.’ This study intended to investigate
the relationship between the development of
post-operative AF after isolated CABG and the
preoperative assessment of LA function using
2D echocardiography and left atrium 2D speckle
tracking strain echocardiography.

PATIENT AND METHODS

A total of 149 consecutive patients were
enrolled in a prospective observational study A who
admitted to the cardio-thoracic surgery department
for elective isolated coronary artery bypass grafting
surgery, during July 2018 to June 2019. 22 patients
were excluded from the study due to bad image
quality.

Inclusion criteria: the patient must be
older than 18 years old, have a preoperative sinus
rhythm, and be having an elective, isolated CABG
(with no other concurrent cardiac or extracardiac
procedures).

Exclusion criteria: Prior sinus rhythm,
hyperthyroidism or hypothyroidism, renal failure
requiring hemodialysis, moderate to severe valvular
heart disease, prior valve surgery, current use of
antiarrhythmic medications, recent myocardial
infarction within a month of surgery, and patient
undergoing redo CABG are past rhythms that are
not sinus.

Sample size

Based on the previous study in 2020, the
sample size was calculated with a power of 80%
at level of significance of 5%, using the software
developed by Rollin Brant for the Estimation
of Sample Size. 129 consecutive patients were
allocated in the current study, 97 patients with
POATF post-operative AF and 32 patients without
POAF post-operative AF. '

Patients were divided into of the following 2
groups:
Group (I) who developed post-operative AF
(POAF)
Group (II) who did not develop post-operative AF.

All Patients and controls included in the
study were subjected to the following:

Clinical history: clinical data were
obtained pre-operatively regarding; age and
gender, risk factors (DM, HTN, Smoking,
obesity), previous history of myocardial infarction,
medication in use including (B-blocker, ACE-I,
diuretics, anti-platelet, statin, and nitrates) and
pre-operative laboratory.

Clinical evaluation: including resting
heart rate, class of heart failure (NYHA class), and
chest pain Canadian class.

Coronary angiography: Four to twelve
weeks before their scheduled operation, all patients
had coronary angiography. A severe stenosis was
deemed to exist when the lumen was reduced by
50%."

Post-operative data: included bypass time
and cross clamping time, number of bypass vessels,
3-incidence of myocardial infarction, inotropic
support post-operative, post-operative laboratories
and duration of hospital stay and mortality.
Statistical analysis

All data were compiled and analyzed
using SPSS version 21 (SPSS Inc., Chicago, IL).
Continuous variables are presented as means
(£standard deviation [SD]), and categorical
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variables are presented using relative frequency
distributions and percentages. Continuous variables
were compared using Student’s t-test or the
Mann-Whitney test, and categorical data were
analyzed using the chi-square test, Yates’ continuity
correction, Fisher’s exact test, and/or unadjusted
odds ratios (ORs) as appropriate. Statistical
significance established at pd”’0.05. A 2-sided
Pd”0.05 considered statistically significant.
Ethical consideration: All the patients
signed a written informed consent explaining the
aims and the protocol of the study before inclusion
and any study-related procedures. Approval of
the study protocol was obtained from the Ethical
Scientific Committee of Cairo University Hospital.

RESULTS

A CONSORT flow chart of the study
population shows that, a total of162 patients who
attended to Cardio-Thoracic Surgery Department
of Cairo University Hospitals, in the period from
July 2018 to June 2019 for elective isolated
coronary artery bypass grafting surgery. 20 patients
were excluded from the study (5 patients declined
consent and 15 patients did not meet the inclusion
criteria. Of 149 patients, 20 patients were excluded
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from the study due to bad image quality, 129
patients were willing to participate in the study and
consented for participation, 97 patients developed
post-operative AF POAF (+ve) and 32 patients did
not developed POAF (-ve), (Figure 1).

In the present prospective study, Patients
were divided into who developed post-operative
AF POAF (+ve) and Patients who did not
developed POAF (-ve). In POAF (-ve) group,
mean age was 57.949.2 years, 87.6%were males,
12.4% were females and mean BMI was 29.6+4.9.
In POAF (+ve) group, mean age was 61.6+7.9
years, 81.3%were males, 18.8% were females and
mean BMI was 29.1+5.9. POAF (+ve) group was
significantly older than POAF (-ve) (P=0.045).
There was no significant difference among patients
regarding, Gender (P=0.36) and BMI (P=0.68).
Also, In POAF (-ve) group, 70.1% of patients
had DM, 72.2% had HTN, 48.5% were smokers,
42.3% had NYHA class one, 54.6% had Chest pain
Canadian Class two and mean heart rate was 67.7.
In POAF (+ve) group, 84.4% of patients had DM,
87.5% had HTN, 53.1% were smokers, 40.6% had
NYHA class one, 46.9% had Chest pain Canadian
Class one and mean heart rate was 67.6.There was
no significant difference among patients regarding,
DM (P=0.11), HTN (P=0.07), Smoking (P=0.64),

Table 1. Demographics and baseline risk factors in both groups

Post-operative AF

POAF (- ve) POAF (+ve)P value
Gender n,% Female 12 12.4% 6 18.8% 0.36
Male 85 87.6% 26 81.3%
Age years 57.9 +9.2 61.6 +79 0.045*
BMI 29.6 +49 29.1 +59 0.68
DM n,% No 29 29.9% 5 15.6% 0.11
Yes 68 70.1% 27 84.4%
HTN n, % No 27 27.8% 4 12.5% 0.07
Yes 70 72.2% 28 87.5%
Smoking n,% No 50 51.5% 15 46.9% 0.64
Yes 47 48.5% 17 53.1%
NYHA n,% 0 36 37.1% 9 28.1% 0.55
1 41 42.3% 13 40.6%
2 19 19.6% 9 28.1%
3 1 1.0% 1 3.1%
Chest pain Canadian CLASS n,% 1 38 39.2% 15 46.9% 0.28
2 53 54.6% 13 40.6%
3 6 6.2% 4 12.5%
Heart rate on admission 67.7 +12.3 67.6 +13.2 0.98
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NYHA class (P=0.55), Chest pain Canadian class
(P=0.28) and heart rate on admission (P=0.98),
(Table 1).

In POAF (-ve) group, 95.9% of patients
were on Aspirin, 53.6% were on Nitrate, 55.7%
were on ACEI, 88.7% were on B Blocker, 18.6%
were on Diuretic and 94.8% were on Statin. In
POAF (+ve) group, 93.8% of patients were on
Aspirin, 50.0% were on Nitrate, 56.3% were on
ACEI, 87.5% were on B Blocker, 25.0% were on
Diuretic and 96.9% were on Statin. There was no
significant difference among patients regarding,
Aspirin (P=0.63), Nitrate (P=0.72), ACE-I
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(P=0.95), B Blocker (P=0.85), Diuretic (P=0.43)
and Statin (P=0.62), (Table 2).

Regarding preoperative laboratory data,
There were no significant difference between both
groups as regard, hemoglobin (P=0.93), WBC
(P=0.36), platelet (P=0.18), creatinine (p=0.47),
alanine transaminase (p=0.21), sodium (p=0.74),
potassium (p=0.56), magnesium (p=0.70), total
cholesterol(p=0.84), creatinine kinase (p=0.13),
alkaline phosphatase (P=0.51), HB, . (P=0.09)
and C reactive (P=0.19), (Table 3).

Readings of laboratory data post-operative
were recorded. None of the laboratories finding

Assessed for eligibility (n=162)

Enrolment

Excluded (n=20)

+ Notmeeting inclusion criteria (n=13)
s Declined to participate (n=3)
+ Other reasons{n=0)

Assessed for eligibility (n=149)

Excluded (n=20)

v

Allocation

Y

Group A (n=97)

Due to bad im age quality

Randomized (n=129) l

Group B (n=32)
Did not develop AF

Post-operative AF Follow—Up
POAF (+Ve) group POAF (-ve) group
Analyzed
No patients
dropped from
l follow up

v

Group A (n=9T)

Group B (n=32)

Fig. 1. Flowchart of the studied patients
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showed significant difference between the 2 groups
(Table 4).

In POAF (-ve) group, 45.4% of patients
underwent three of bypass grafts, mean Cross
clamp was 58.7, mean bypass time was 76.6,4.1%
had TABP, 78.4% were on inotropic, 15.5% had
postoperative MI, mean hospital stay was 9.1 days,

86.6% were on pump and mortality rate was 2.1%.
In POAF (+ve) group, 43.8% of patients underwent
three of bypass grafts, mean cross-clamp was 68.7,
mean bypass time was 85.8, 12.5% had TABP,
90.6% were on inotropic, 31.3% had postoperative
MI, mean hospital stay was 11.5 days, 90.6% were
on pump and mortality rate was 12.5%. The POAF

Table 2. Pre-operative medication in both groups

Medications Post-operative AF
POAF (- ve) POAF (+ve) P value
Aspirin N % Use 2 6.3% 0.63
93 95.9% 30 93.8%
Nitrate 52 53.6% 16 50.0% 0.72
ACEI 54 55.7% 18 56.3% 0.95
B Blocker 86 88.7% 28 87.5% 0.85
Diuretic 18 18.6% 8 25.0% 0.43
Statin 92 94.8% 31 96.9% 0.62
Table 3. Pre-operative and postoperative laboratory in both groups
Pre-operative Post-operative AF
laboratory POAF (- ve) POAF (+ve) P value
Hemoglobin 13.62 +1.67 13.65 +1.60 0.93
WBC 7.77 +1.98 8.32 +2.31 0.19
Platelet 262.1 +72.5 242.7 +68.6 0.18
CREAT 0.94 +0.16 0.92 +0.15 0.47
Alanine transaminase  27.3 +15.2 313 +17.6 0.21
Sodium 136.1 +2.9 135.9 +3.1 0.74
Potassium 4.44 +0.39 4.39 +0.37 0.56
Magnesium 0.84 +0.15 0.83 +0.18 0.70
Total cholesterol 3.87 +0.99 3.83 +1.01 0.84
Creat. Kinase 89.5 +55.0 114.0 +83.9 0.13
Alkaline phosphatase ~ 87.1 +33.4 91.8 +40.0 0.51
HBalc 7.8 +1.8 8.4 +1.9 0.09
C reactive protein 11.57 +13.90 15.86 +22.10 0.19
Post-operative laboratory
Hemoglobin 10.21 +1.02 10.16 +0.95 0.80
WBC 13.68 +3.57 14.50 +4.61 0.29
Platelet 196.10 +64.95 175.77 +48.52 0.10
Creatinine 0.90 +0.26 0.92 +0.22 0.64
Alanine transaminase 24.15 +13.99 78.74 +163.90 0.06
Sodium 137.68 +2.89 138.85 +3.25 0.06
Potassium 4.53 +0.27 4.59 +0.20 0.25
Magnesium 1.24 +0.23 1.31 +0.21 0.11
Creatinine kinase 638.47 +484.88 933.45 +1389.53 0.24
Troponin 2.59 +5.20 4.76 +6.88 0.10
Alkaline phosphatase  63.25 +18.44 65.20 +27.00 0.64
C-reactive protein 149.04 +37.78 148.51 +41.48 0.94
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(+ve) group had significant higher post-operative ~ Bypass time (P=0.28), IABP (P=0.08), on inotropic
MI (P=0.05), longer hospital stays (P=0.002) and  (P=0.12), and on pump (P =0.54), (Table 5).
significant mortality (P=0.03). While none of the Readings of Echo and tissue Doppler
following showed significant difference; Number  pre-operative were recorded. There was significant
of bypass grafts (P=0.44), cross-clamp (P=0.12),

Table 4. Shows operative and post-operative data in both groups

Post-operative AF

POAF (-ve) POAF (+ve) P value
NO. of bypass grafts 1.0 7 7.2% 3 9.4% 0.44
2.0 30 30.9% 13 40.6%
3.0 44 45.4% 14 43.8%
4.0 16 16.5% 2 6.3%
Cross clamp 58.7 +30.7 68.7 +32.8 0.12
Bypass time 76.6 +42.0 85.8 +39.4 0.28
IABP 4 4.1% 4 12.5% 0.75
Patient on inotropic 76 78.4% 29 90.6% 0.12
Post-operative MI 15 15.5% 10 31.3% 0.05*
Hospital stays 9.1 +3.6 11.5 +4.3 0.002*
On pump 84 86.6% 29 90.6% 0.54
Off pump 13 13.4% 3 9.4% 0.54
Mortality 2 2.1% 4 12.5% 0.03*

Table 5. Preoperative 2D Echo and tissue Doppler data in both groups

Post-operative AF

POAF (-ve) POAF (+ve) Pvalue

Left ventricle end-diastolic diameter 52.11 +7.17 52.62 +6.26 0.71
Left ventricle end-diastolic volume 95.77 +22.93 97.60 +28.32 0.71
Left ventricle end-systolic diameter 37.87 +6.84 38.14 +7.36 0.84
Left ventricle end-systolic volume 49.38 17.30 51.95 18.66 0.47
Left ventricle ejection fraction 50.25 +9.14 48.53 +8.01 0.34
Left ventricle mass index 97.11 +25.14 92.77 +16.82 0.36
Left atrium diameter 37.29 +4.35 40.09 +3.47 <0.001*
Left atrium volume 44.95 +16.45 44.47 +11.51 0.87
Left atrium volume index (LAVI) 26.51 +5.44 30.09 +5.74 0.001*
Mitral e velocity 73.68 +20.88 81.71 +20.72 0.06
Mitral a velocity 76.08 +18.54 80.13 +17.88 0.28
Mitral e/a ratio 1.05 +0.54 1.06 +0.39 0.88
Mitral e’ velocity Septal 6.61 +1.91 6.78 +1.60 0.63
Mitral e’ velocity lateral 8.74 +2.75 8.78 +2.86 0.95
Mitral e’ vel. (mean) 7.66 +2.09 7.77 +1.96 0.80
Mitral a’ vel. Septal 8.55 +1.91 8.96 +2.01 0.30
Mitral a’ vel. Lateral 9.73 +2.56 10.80 +2.72 0.06
Mitral a’ vel. (mean) 9.11 +1.97 9.86 +2.16 0.06
Mitral s’ vel. Septal 6.87 +6.09 6.16 +1.39 0.51
Mitral s’ vel lateral 7.15 +2.13 7.48 +1.82 0.43
Mitral s’ vel (mean) 6.71 +1.62 6.80 +1.39 0.77
Mitral e/e’ ratio 9.96 +3.66 11.13 +4.15 0.13

Mitral e deceleration time 194.62 +45.88 180.16 +35.85 0.10
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longer LA diameter (P<0.001) and higher LAVI
(P=0.001) in POAF (+ve), (Table 6).

Readings of speckle tracking data showed
significant less LA reservoir strain (Pd”0001), LA
Conduit strains (P=0.03) and LA contractile strain
(P=0.003) in POAF (+ve). Remaining parameters
were non-significant (Table 7).

Age (P=0.03), LA diameter (P=0.04),
and LAVI (P=0.03) were the only factors that
were identified as potential predictors of POAF in
multivariate logistic regression analysis (Table 8).
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DISCUSSION

According to the most recent study, the
prevalence of AF was 24.8%. (32 Patients from
129 patients). Clinical trials show that the incidence
of POAF varies in proportion, as a result of many
risk factors, but it also depends on the kind of
cardiac surgery and the diagnostic standards for
arrhythmias; the incidence of AF following CABG
ranges from 15% to 40%.'*"* The incidence of
POAF is 26%, according to a meta-analysis of

Table 6. Speckle tracking data in both groups

Post-operative AF

POAF (-ve) POAF (+ve) Pvalue
LV global strain -11.56 +2.60 -11.17 +2.78 0.47
LA reservoir strain 27.90 +7.42 22.31 +5.48 <.0001*
LA Conduit strains 15.05 +5.28 12.83 +4.35 0.03*
LA contractile strain 12.86 +5.49 9.68 +4.33 0.003*
LA reservoir strain rate 2.93 +1.26 2.61 +0.74 0.18
LA Conduit strains rate -3.15 +1.34 -2.74 +1.10 0.12
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Table 7. ROC analysis data for different variables

Variables AUC 95% CI Pvalue Youden Corresponding sensitivity — specificity
Lower  Upper indexJ  cut-off point
Bound Bound
LA diameter 0.684 0.584 0.783 0.002 0.348 38.5 78.12% 56.70%
LAVI 0.692 0.583 0.801 0.001 0.337 27 75.00% 58.80%
LV global strain 0452 0328 0575 0.412
LA reservoir strain 0.738 0.646  0.831 0.000 0.441 25.6 81.2% 62%
LA conduit strain 0.627 0519  0.735 0.022 0.246 15.3 81.25% 43.3%
LA contractile strain 0.678 0.577  0.779  0.000 0.339 12 87% 46.3%
LA reservoir strainrate ~ 0.599  0.486 0.712  0.094 0.020 1.5 99.00% 2.10%
LA conduit strain rate 0.410 0.298  0.522  0.127 0.153 -3.8 87.50% 27.80%
Table 8. Predictors of postoperative AF by multivariate logistic regression analysis
Variables OddsRatio 95% CI P value
Lower Bound Upper Bound

Age 0.94 0.88 0.99 0.03

LA diameter 0.86 0.75 0.99 0.04

LAVI 0.92 0.84 0.99 0.03

LA reservoir strain 1.75 0.65 4.69 0.26

LA conduit strain 0.60 0.22 1.62 0.31

LA contractile strain 0.65 0.24 1.77 0.40

Post-operative MI 1.55 0.50 4.80 0.45

24 randomized clinical studies.'* Another study
reported the incidence rate of POAF in the current
study is like the incidence of arrhythmia in (23%)
patients.'’ Also, a larger number of patients (44%)
who underwent CABG paired with valve surgery
experienced POAF.'®

In our study, patients with post-operative
AF were older (61+7.9 years, p=0.045). This result
may be related to the structural and functional
changes that occur with ageing and the worsening
of clinical problems. Numerous studies have shown
advanced age as a risk factor for the emergence of
POAF following heart surgery.'®

A significant multicenter observational
study conducted in 2018 involved 11239
consecutive patients without a history of atrial
fibrillation who received isolated CABG between
1 January 2002 and 31 December 2010." They
conclude that the incidence of AF significantly
rises with age in both the general population and in
post-CABG patients. Age was one of the predictors
of incidence of AF post-operatively with mean age
(67.59.5,p=0.0001). Additionally, a retrospective’s

cohort study'®, Age is a significant risk factor for
AF, which affects 8% to 10% of people over the age
of 80 in general. 314 One of the main substrates for
AF, atrial fibrosis, is related with advanced age.'

Through this study, 25 patients who
developed post-Operative myocardial infarction,
were at high risk of developing AF (incidence
of 31.3% of patients developed AF (p=0.05)
more than patient without MI. These correlate
with a study done by in 1999, the Trandolapril
Cardiac Evaluation (TRACE) study included
6676 consecutive patients with acute myocardial
infarction who were screened in 27 centers in
Denmark for inclusion.'” The researchers looked at
the incidence and prognostic significance of atrial
fibrillation/-flutter following acute myocardial
infarction. They found that 1395 patients (21%)
experienced atrial fibrillation/-flutter at one or more
of the specified times while hospitalized. They
concluded that atrial fibrillation/flutter frequently
follows acute myocardial infarction and showed
that it was a distinct predictor of higher short- and
long-term mortality.”
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In our study, there were high association
between AF and long hospital stay and post-
operative mortality. POAF (+ve) was associated
with long hospital stay (11.5 days +4.3 vs 9.1+ 3.6
in POAF (-ve), P=0.002), high mortality (12.5%
vs 2.1% in POAF (-ve), P=0.03). Most of studies
discussing the incidence of AF post cardiac surgery
revealed high association with mortality and long
hospital stay and high cost. Additionally, POAF
lengthen hospital stay by 4.9 days, mostly because
these patients attempted to restore sinus or control
of heart rate, start and control of anticoagulants,
aside from association between AF and other
morbidities.?! Patients with POAF also had long
hospital stays. According to a study in 2018,
postoperative atrial fibrillation was linked to longer
hospital stays and higher 1-year death rates (hazard
ratio, 2.2; 95% confidence interval, 1.2-3.9).%

Additionally, another cohort study
suggested that older age, diabetes, and poor
left ventricular function are independent risk
factors for late mortality. They also suggested
that a higher incidence of sudden death in
postoperative AF patients may be related to the use
of potentially dangerous anti-arrhythmic drugs or
from acute myocardial infarction.”® Also, 25.1%
(n=2290) of the 9,107 patients identified developed
postoperative AF. POAF was linked to a greater
risk of all-cause death compared to no AF, with
an adjusted hazard ratio of 1.76 (1.33-2.33) and
cardiovascular mortality at 2.43. (1.68-3.50).

In our study, 2D and Doppler study
showing that patient with POAF had left trial
diameter (40.09+3.47) higher than non POAF
patient (p<0.001). With Youden index, the
corresponding cut point 38.5 with sensitivity
78.12% and specificity 56.7%. Comparing our
results with a retrospective analysis done in
2017, compared to the non-AF group, the atrium
in the AF group had a substantially bigger mean
anterior-posterior diameter (39.616.19 mm vs.
36.324.76 mm, p<0.001).” Also, the POAF group
had significant increased LA dimeter (40+5.2
vs 36.4+4.7, p=0.007), found that atrial fibrosis
was associated with enlarged LA size that lead
to incidence of POAF. However, LAVI enables a
more accurate evaluation of LA. Left atrial size is
typically utilized to assess structural changes in the
LA.%

In this study, the POAF (+ve) group, LAVI
was higher than in the POAF (-ve) group (30.09
5.74 VS 26.5 5.4, p<0.001) with a cut point of 26
ml/m?, sensitivity 75%, and specificity 58.8. In a
prospective study in 2013, # LAVI was significantly
higher in patients with POAF (32.65.1 vs 27.37.2
in the NSR group), and another study reported
that LAVI was a strong and independent predictor
of POAF. LAVI > 32 ml/m?* was associated with a
fivefold increase in risk of POAF, independent of
age and other risk factors post cardiac surgery.”’
Also, in a study conducted in 2015, discovered a
strong correlation between increasing LAVI and
incidence AF, with LAVI in AF being (24.0 6.4 vs.
30.3 9.0, p<0.001).%

The abnormal LAVI cut-off that we found
in our reference group (26 mL/m?) was a little
lower than the value that recent recommendations
suggest (34 mL/m?).?* The high mean body size of
the participants in our cohort may have contributed
to the slightly reduced LA volume once body size
was considered.

Our research revealed no statistically
significant differences between the two groups
for various echocardiographic Doppler studies of
the left atrium, including tissue Doppler studies
for the mitral E, A, and S velocities, the E/A ratio,
and the mitral deceleration time. The atrial strain
curve is used in our work to estimate the likelihood
of AF following coronary artery bypass surgery.
The current study found that there is significant
difference between POAF and non POAF regarding
left atrial speckle tracking data. POAF (+ve)
group had lower LA reservoir strain (27.9+7.42
vs 22.3+5.48; p<0.001), lower LA conduit strain
(15.05+5.28 vs 12.8+4.35; P=0.03), LA contractile
strain (12.86+5.49 vs 9.68 +4.33; p=0.003). LA
atrium reservoir strain had predicated value for
detection of POAF with cut off <26, sensitivity
81.2% and specificity 62%, LA conduit with
cut off <15.3, sensitivity 81.25% and specificity
43.3% and left atrial contractile with cut off<12,
sensitivity 87% and specificity 46.3%. This finding
is consistent with that conducted in 2013, found
that patient with POAF (+ve) had lower LA global
strain (reservoir strain) with cut off 27.7 with
81% sensitivity and 69% specificity (AUC 0.79,
95%CI, 0.65-0.93, p=0.003) also concluded that
LA reservoir strain was independent predictor for
POAF3
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Further study in 2016, revealed that
patients with POAF had lower LA reservoir strain
(20.86.9 vs 3012.8) and conduit strain (14.67 vs
11.13.8) than non POAF patients. Atrial fibrosis,
LA size, and LA reservoir were found to be related
to POAF and to be useful in predicting POAF,
they concluded.?® another study reported that
strain echocardiography is beneficial for detecting
LA dysfunction and mechanical dispersion, also
reported this observation. They speculated that
this information is useful for predicting new-onset
AF. In comparison to those without AF, individuals
with new onset AF showed significantly higher
reservoir strain (31.4%7.7% vs. 38.0%7.3%) and
LA contractile strain (16.6%4.3% vs. 20.6%4.3%;
P0.01).? They found that the la reservoir strain was
an independent predictor of new onset AF (AUC:
0.75; 95% CI: 0.63-0.87).%

Although the exact reasons for AF are not
entirely known, structural remodeling and growing
LA fibrosis play a critical role in the development
of a substrate for AF. Several medical disorders,
including ischemic heart disease, hypertension,
diabetes, and heart failure, contribute to the
remodeling of LA. Remodeling decreases the LA’s
compliance, which impairs the atrial reservoir’s
ability to function. As a result, atrial reservoir
strain serves as a gauge of both the compliance
and operation of the atrial reservoir. Therefore,
decreased reservoir strain may be a marker of LA
remodelling.*

As a result, atrial reservoir strain is a
more accurate indicator of atrial dysfunction
than LAV since the latter is an indication of more
extensive remodeling while the former is believed
to represent continuously increased filling pressure.
The multivariate logistic regression analysis of our
study revealed that age (odds ratios 0.94; 95% CI,
0.88-0.99; P=0.03), left atrium size (odds ratios
0.86; 95% CI, 0.75-0.99; P=0.04), and LAVI (odds
ratios 0.92; 95% CI, 0.84-0.99; p=0.03) were the
independent variables linked to the development
of POAF. This is despite the variables associated
with the development of POAF.

In our investigation, strain characteristics
were not identified as independent POAF predictors.
Our findings may imply that established criteria
of LA dysfunction are not more accurate than
innovative echocardiographic approaches in
predicting POAF when assessing LA functions.

Ischemia has an acute impact on atrial strain
measures, while LAVI is less affected and reflects
subacute or chronic diastolic function.*'** This
may help to explain why LAVI is more effective
at predicting POAF than atrial strain because all
the patients in our study had confirmed ischemia
and coronary artery disease.’’A specific study
examining LAVI’s superiority over strain analysis
in foretelling POAF or POAF-related cardiac
events does not exist, though. Additionally, most
findings came from investigations that involved
relatively small patient populations. **

Another study carried out in 2020
found clinical predictors of POAF were age and
heart rate (P<0.001)."° While, echocardiographic
measures associated with POAF were LA and LV
global longitudinal strain (P<0.001). These results
were consistent with other study in 2015 who
reported that age (OR 1.09, 95% CI, 1.01-1.16)
and LASs (OR1.63, 95% CI, 1.19-2.22) were
both independent predictors of POAF, suggesting
that atrial function assessed by echocardiographic
deformation may enhance the clinical profile for
identifying patients at high risk for developing
POAF.*

Our findings highlight the necessity
for additional large-scale research examining
straightforward echocardiographic characteristics
that may predict POAF so that high-risk patients
can take precautions even before the surgery.

CONCLUSION

Patients following CABG surgery
typically experience postoperative atrial fibrillation,
which is an arrthythmia. Age, LA size and LAVI are
significantly associated with the occurrence of
POATF in our patients. To lessen the mortality and
morbidity linked to POAF, it may be beneficial
to identify patients who are at an elevated risk of
developing POAF before surgery by evaluating
their LAVI or atrial STE results.
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