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Consistency of evaluating left ventricular diastolic function using left atrial volume index and
left atrial anteroposterior diameter

ZHANG Liang, HONG Linwei

(Ultrasonic Cardiogram Center, Affiliated Hospital of Liaoning University of Traditional Chinese Medicine , Shenyang 110032, China)

Abstract Objective To investigate the relationship between the left atrial volume index (LAVI) and left atrial anteroposterior diameter
(LAAP) and their consistency in evaluating left ventricular diastolic function. Methods The study enrolled 315 patients who underwent
echocardiography in our hospital between July 2018 and December 2019, including 68 healthy patients (21.6%),98 patients with hyper-
tension (31.1%),97 patients with atherosclerotic heart disease (30.8%), 32 patients with dilated cardiomyopathy (10.2%), 11 patients with
pulmonary heart disease (3.5%),and nine patients with congenital heart disease (2.9%). General clinical data were collected ,and echo-
cardiography was performed to detect various cardiac indicators ,including LAAP, left atrial volume (LAV), mitral inflow-early diastolic
(MV E),mitral inflow-late diastolic,septal early diastolic mitral annulus peak velocity (Septal e’ ), lateral early diastolic mitral annulus
peak velocity (Lateral e’ ), tricuspid regurgitation peak velocity,and left ventricular ejection fraction (LVEF). Patients were divided into
a normal LVEF group (LVEF =53%,n = 264) and a reduced LVEF group (LVEF<53% ,n = 51). An independent sample t test was used
to compare the parameters of left ventricular diastolic function between the two groups. The correlation between LAVI and LAAP was
analyzed using Pearson or Spearman correlation analysis. The kappa test was used to analyze the consistency of LAAP and LAVI in eval-
uating left ventricular diastolic function. Results LAAP,LAV,LAVI,MV E /e’ ,and TR were significantly higher in the reduced LVEF
group than in the normal LVEF group (all P < 0.001), while Septal and Lateral e’ were significantly decreased (all P < 0.001). LAAP and
LAVI were positively correlated (r = 0.74,P < 0.001). The results of the LAAP and LAVI evaluations of left ventricular diastolic function
in all patients and groups showed that LAAP and LAVI were consistent in evaluating whether left ventricular diastolic function was

reduced and graded (P < 0.001 for all). Conclusion LAAP and LAVI measured by echocardiography were positively correlated and
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showed strong consistency in evaluating whether left ventricular diastolic function was reduced and graded. The correlation between LAAP

and LAVI was higher when the LVEF was reduced, and the consistency of LAAP and LAVI in evaluating left ventricular diastolic function

was stronger. Therefore, in patients with a reduced LVEF, LAAP can be used instead of LAVI for evaluation when LAVI indicators cannot

be obtained.

Keywords left atrial volume index; left atrial anteroposterior diameter; left ventricular diastolic function; consistency
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Fig.1 Measurements using echocardiography
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®1 2BEEMBIGRIEIRILER (x+s)
Tab.1 Comparison of basic clinical data between LVEF normal and reduced groups (x +s)

Ttem Total (n = 315) Normal LVEF group (n = 264) Reduced LVEF group (n = 51)
Age (year) 56.7+12.2 56.8+11.8 562+ 14.3"
BSA (m®) 1.74+0.18 1.71 £0.22 1.80 £0.21"
HR (beat/min) 72.09 + 12.50 70.58 + 11.50 78.51 + 14.40"
SBP (mmHg) 138.04 + 27.99 143.62 + 28.51 125.37 £ 22.32"
DBP (mmHg) 82.70 + 12.88 85.21 = 18.84 77.12 + 14.32"
Hypertension [n (%) ] 98 (31.1) 90(34.1) 8(15.7)"
Coronary heart disease [n (%) ] 97(30.8) 88(33.3) 9(17.6)"
Dilated cardiomyopathy [1n (%) ] 32(10.2) 0(0) 32(62.7)"
Pulmonary heart disease [n (%) ] 11(3.5) 10(3.8) 1(2.0)
Congenital heart disease [n (%) | 9(2.9) 8(3.0) 1(2.0)

1) P < 0.001 vs. LVEF normal group. HR, heart rate ; SBP, systolic blood pressure ; DBP, diastolic blood pressure.

gE R IR, SLVEFIE# 41 L8, LVERfR 4
HLAAP LAV LAVI E/ e’ X TR EHK (4P <0.001),
MMiSeptal e” M Lateral e’ i /)N (3P <0.001), W32,
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ZER R, BELAAPSLAVIE IEAE (r=0.74,

P<0.001) .
2.4 SKEHELAAPFILAVIE 260 2 6T K I RE S
TURA B o 1) — bk

RN, B LAAPHILAVIVEM 220 = £F 5K
AR —F kA58 (Kappa= 0.78,P < 0.001), I,
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3. LAAPFILAVIVEAT 260 % &7 K D 8 7 A —
5% (Kappa=0.79,P < 0.001), JL.5%4.
2.5 241EHELAAPHILAVIFAHENE AT

L B LVEFIE#H 41 S LVEF{R4ILAAPY
LAVIF R IEAZE (r4351)°40.53.,0.79,#41P < 0.001)
2.6 2ILAAPHILAVIPEMY 70 00 % &F 5K DI RE I S

IR —EE AT

25 B 57K LVEFIE % ZALAAPFILAVIVEA 220
&7 TR DI RE IR TN 53 P — B 4 58 (KappafH 43
H°450.67.0.68, #41P < 0.001), 1135 .6, LVEFJSAKH
LAAPSLAVIEMY Z2.0 % &F 5K T g 3 9 — Btk o
(Kappa=0.97,P < 0.001), W37,
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Tab.2 Comparison of left ventricular diastolic function parameters between two groups (x +s)

Item Total (n =315) Normal LVEF group (n = 264) Reduce LVEF group (n = 51)
LAAP (mm) 38.80 +6.18 37.29 + 4.68 46.62 +7.70"
LAV (mL) 55.73 +21.02 50.53 + 14.20 82.63 +28.89"
LAVI (mlL/m®) 32.14 +11.84 29.32 +8.15 46.71 +16.5"
Septal e’ (cm/s) 6.48 +2.55 6.97 = 2.40 3.95+1.71"
Lateral e” (cm/s) 9.24 +3.45 9.78 £3.29 6.43 +2.84"
MV E (m/s) 0.74 +0.19 0.73+0.17 0.83 +0.26"
MV E/A 1.16 = 0.64 1.03 £0.39 1.86+1.11"
MV A (m/s) 0.73+0.22 0.76 £0.19 0.58 +0.28"
Ele’ 10.93 +5.95 9.44 £3.58 18.66 £9.55"
TR (m/s) 2.65+1.01 2.01 = 1.00 3.52+ 1.04"

1) P < 0.001 vs. LVEF normal group.

R3  LAAPFILAVITEM £ O EEF KT BB BRI — Bt S 4

Tab.3 Consistency analysis of LAAP and LAVI evaluation of reduced left ventricular diastolic function

LAVI
LAAP Total
Normal Reduced Indeterminate
Normal 178 1 4 183
Reduced 0 67 6 73
Indeterminate 25 2 32 59
Total 203 70 42 315

R4 LAAPFILAVIEMN 720 EEFSKINAE S R — B 4T
Tab.4 Consistency analysis of LAAP and LAVI evaluations of left ventricular diastolic function grading

LAVI
LAAP Total
Normal LVDD grade | LVDD grade Il LVDD gradell Indeterminate
Normal 178 1 0 0 4 183
LVDD grade | 0 14 1 0 0 15
LVDD grade Il 0 0 30 0 5 35
LVDD grade Ill 0 0 0 22 0 22
Indeterminate 25 0 2 0 33 60
Total 203 15 33 22 42 315

LVDD, left ventricular diastolic dysfunction.
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Tab.5 Consistency analysis of LAAP and LAVI evaluation on left ventricular diastolic dysfunction in the normal LVEF group

LAVI
LAAP Total
Normal Reduced Indeterminate
Normal 178 1 4 183
Reduced 0 16 6 22
Indeterminate 25 2 32 59
Total 203 19 42 264

%6 LVEFIEEALAAPTILAVIEM £ O EEFKINEE D R — B 1

Tab.6 Consistency analysis of LAAP and LAVI evaluation on grading of the left ventricular diastolic function in the normal LVEF group

LAVI
LAAP Total
Normal LVDD grade | LVDD grade Il LVDD gradell Indeterminate
Normal 178 1 0 0 4 183
LVDD grade I 0 0 0 0 0 0
LVDD grade Il 0 0 13 0 5 18
LVDD gradell 0 0 0 3 0 3
Indeterminate 25 0 2 0 33 60
Total 203 1 15 3 42 264

LVDD, left ventricular diastolic dysfunction.

R7 LVEFRRALAAPFILAVIEM Z 0 EEFIKINBE S R —BUE S 47

Tab.7 Consistency analysis of LAAP and LAVI evaluation on grading of left ventricular diastolic function in the reduced LVEF group

LAVI
LAAP Total
LVDD grade | LVDD grade Il LVDD gradell
LVDD grade | 14 1 0 15
LVDD grade Il 0 17 0 17
LVDD gradelll 0 0 19 19
Total 14 18 19 51

LVDD, left ventricular diastolic dysfunction.
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