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[FEZE]1 BB NMH ZERES 85 214 (two-dimensional speckle tracking imaging, STI) S SZA} = 4 iiAZ H AR (real-
time three-dimensional imaging technology, RT-3D) W4 B /& 4 57 il (paroxysmal atrial fibrillation, PAF) {2 JHASH RIA 5
L0 B AR BN REAE AL, I RITAG ARG . ik HIN20164E10 7 20174127 FRBEATHH TS Al PAF &
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BT MR 1 H 25 43278 X (P>0.05); AF4ILAV,,,. LAV, JEARFT T 5, LAEF . LAAEF/KF4 AR i 4 A%
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WO R 5 20 5 G5 A A EN REAE A, ARG IR SEPE O, HZe0 5 WIS, S 38O 85 ARG P RO 8 76 0
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Evaluation of Left Atrial Structure and Function with Two-dimensional Speckle Tracking Imaging and Real-time
Three-dimensional Imaging in Patients with Paroxysmal Atrial Fibrillation After Radiofrequency Catheter Ablation
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[ Abstract] Objective To observe the changes of left atrial structure and function in patients with paroxysmal
atrial fibrillation (PAF) after radiofrequency catheter ablation by two-dimensional speckle tracking imaging (STI) and
real-time three-dimensional imaging technology (RT-3D) in order to provide basis for clinical evaluation of surgery.
Methods Thirty two (32) cases of PAF patients with catheter ablation from October 2016 to December 2017 in our
hospital were enrolled. According to sinus rhythm whether or not be restored after operation, the patients were divided
into sinus rhythm group (SR group, 24 cases) and atrial brillation group (AF group, 8 cases). All PAF patients received
echocardiography before and 1, 6 months after surgery. Left atrial structure and functional parameters were measured by
STI and RT-3D, including left atrial diameter, volume, left ventricular systole, early diastolic, left atrial systolic peak strain
rate and ejection fraction. Results All parameters in AF group were not changed significantly after surgery (P>0.05). In
SR group, at 6 month after surgery, the levels of Left atrial anteroposterior diameter (LAAPD), Left atrial up and down
diameter (LAUDD), Left atrial left and right diameter (LALRD), minimum volume of left atrium (LAV,,,), Left atrial
presystolic volume (LAV,) and max volume of left atrium (LAV,,) were significantly decreased, the levels of Left atrial
ejection fraction (LAEF), Left atrial active ejection fraction (LAAEF), Left atrial passive ejection fraction (LAPEF) were
significantly increased, the strain rates (SRS, SRE, SRA) in the lateral wall base segment, interval middle segment and
middle segment of the lateral wall and overall strain parameters (GLSR,, GLSR;, GLSR,) were significantly increased (all
P<0.05); and the other segment strain rates were not significantly changed (P>0.05). In AF group, at 6 month after
surgery, the levels of LAV, LAV, and LAV, were significantly decreased at 6 month after operation, the levels of LAEF,
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LAAEF were significantly increased, all above had statistical difference (P<0.05); and the other parameters were not

significantly changed (P>0.05). Conclusion STI and RT-3D could quantitatively analyze the structure and function of

left atrium before and after radiofrequency ablation in PAF patients. After ablation, the diameter of LA decreases and the

ejection fraction increases in the patients with sinus rhythm; the volume of LA increases and the function reduces in the

patients with atrial fibrillation recurrence.
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Two-dimensional speckle tracking imaging

Radiofrequency ablation

Real-time three-dimensional imaging

Left atrial function
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Fig Echocardiogram

A: Measurement of LAAPD; B: Measurement of LAUDD and LALRD; C: Peak strain rate of each segment of the left atrium; D: Measurement of LAV ,; E:
Measurement of LAV,

st 3 30 i, PR {00 0 U S, R P RS B S B 2 0 i P FLAS, P<0.05 2 S A S X
FRTAETL(LAVD), HH LT A LAEFR, 2.0 55 F8hi

. o . 2 HRE
15340 (LAAEF) | 720 5 9 8h 5 1l /38 (LAPEF), A
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LAEF = (LAV,,-LAV,,) [LAV,, ARIG1H, SRALAV, AR, 22 %A 50112
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LAPEF =(LAV,, —LAVp) /LAV,, (P>0.05); Kj56H, SREHHEHZHLAAPD, LAUDD,
1.3 SitFEFZE LALRD, LAV,,,. LAVp, LAVmax# AR KA 1H ¥
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®1 SRARF AREFELEEMRINESHEN (X 5, n=24)

Table 1 changes of left atrial structure and functional parameters in the SR group pre- and post-operation (X % §, n=24)

Post- operation

Parameter Pre-operation
1 month 6 months

LAAPD/mm 38.3243.64 38.04+3.95 35.5623.21""
LAUDD/mm 49.79+7.72 49.68+8.07 45.03+7.88"
LALRD/mm 38.9747.23 38.8146.84 34.84+4.79""
LAV, /mL 27.98+11.11 21.19+10.06 15.40+8.72"F
LAV, /mL 60.85£19.19 56.51+14.34 48.12+14.117"
LAVp/mL 38.39+15.11 37.98+14.32 30.02+9.11°
LAEF/% 57.21+13.15 59.77+11.39 66.92+12.85"
LAAEF/% 34.03+10.86 37.0549.06 43.48+12.72""
LAPEF/% 0.36+0.11 0.38+0.13 0.43+0.12"*

"P<0.05, vs. pre-operation; *P<0.05, vs. 1 month post- operation
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T, ZREA GRS (P<0.05), L&KL,
22 AFAREERF ARELLEEWRINESHTN
RIG1H, AP H 220 5458 X RT-3DEYIES:
BRI B8k (P>0.05) . RJ56H, AR4LH
HLAV,,.. LAV, FARI TR, LAEF, LAAEF/KPHAR
IS, 25 3A %248 L (P<0.05); LAAPD,
LAUDD, LALRD, LAPEF¥J# AR 22 7 G 2 5
(P>0.05); AF4L B /o0 5 45¥ L RT-3DEIIRES K
BAJE LA BT B A8 (P>0.05), WL.5&2,

2.3 SRAFAB AREBFELENESHTH

ARIG1H, SRELAE L i 0 A8 R S O A i 22 5+
TGI#R (P> 0.05) . RJF6H, SRAMIEEIRLEEL |
() B v fa] B . A BE ] B . A] BRI X GLSR;
GLSR;. GLSREAHI ARG 1LH ¥ 75, 25 BA S
TR L (P<0.05), MEE F5 15 Bt Kz 8] B B T00BE 14 45 g
A BHINAT ARG 1H 2253 L5047 L (P> 0.05),
L33,

K2 AFARAARBELEEMREINESHEL (X £5, n=8)

Table2 Changes of left atrial structure and functional parameters pre- and post-operation in the AF group (X % §, n=8)

Post- operation

Parameter Pre-operation

1 month 6 months
LAAPD/mm 38.56+4.08 39.22+3.87 39.43+3.88
LAUDD/mm 50.7246.93 50.18+8.22 51.92+7.64
LALRD/mm 38.98+7.77 38.76+6.95 39.05£5.02
LAV,,,/mL 26.18+9.56 32.26+13.23 37.9312.02"
LAV, /mL 56.01+12.11 68.96+12.61 69.98+13.59"
LAVp/mL 38.25+12.09 37.43+12.19 37.93+10.26
LAEF/% 59.94£10.26 50.48+9.15 50.07+7.67"
LAAEF/% 35.86+9.77 29.17+8.98 26.06+8.27"
LAPEF/% 0.35+0.12 0.34+0.12 0.33+0.11

"P<0.05, vs. pre-operation;

K3 SRAFARMARBFELERESHEL (X £5)
Table 3 Changes of left atrial structure and functional parameters before and after surgery in the SR group (X £ §)

Post- operation

Sampling segment Parameter Pre-operation
1 month 6 months
SRy/s™ 1.4740.37 1.42+0.41 1.78+0.42"
Side wall base SRy/s™! ~1.36+0.34 -1.35£0.35 -1.67+0.45"
SR/s™! -1.39+0.33 -1.4040.37 -1.6320.41"
SRy/s™! 1.35+0.34 1.34+0.33 1.5720.40""
Middle side wall SRy/s™ ~1.2320.32 ~1.22+0.31 -1.4320.35"
SRu/s™ ~1.1820.28 ~1.26+0.40 -1.39+0.41°"
SRy/s™ 1.55£0.33 1.53£0.32 1.58+0.40
Side wall roof SRy/s™! ~1.30+0.31 ~1.3120.28 ~1332032
SR/s™! ~1.40+0.42 -1.39+0.41 ~1.43+0.29
SRy/s™! 1.57+0.39 1.58+0.37 1.89+0.42""
Spacer substrate SRy/s™ ~1.28+0.36 ~1.2320.35 -1.580.39"
SRu/s™ ~1.27+0.33 ~1.26+0.34 -1.49£0.40"
SRy/s™ 1.28+0.33 1.27+0.31 1.49+0.38"
Intermediate interval SRy/s”! -1.3240.33 ~1.3120.30 -1.43+0.34"
SR,/s”! ~1.2840.35 ~1.2620.32 -1.5140.43"
SRy/s™ 1.61+0.34 1.620.40 1.59+0.35
Interval roof SRy/s™! ~1.41+0.29 ~1.38+0.29 ~1.42+0.32
SRy/s™! ~1.50+0.39 ~1.48+0.38 ~1.54+0.37
GLSR/s' 1.45+0.35 1.43+0.34 1.75+0.41°
Overall GLSR,/s™ ~1.29+0.37 ~1.28+0.32 ~1.59+0.38"*
GLSR,/s”' ~1.36+0.36 ~1.30£0.33 -1.550.39""

"P<0.05, vs. pre-operation; *P<0.05, vs. 1 month post- operation
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(P>0.05)

R4 AFAFRBIEELERESHEN (X £5)
Table 4 Changes of left atrial structure and functional parameters before and after surgery in the AF group (X £ )

Post- operation

Sampling segment Parameter Pre-operation

1 month 6 months

SRy/s™! 1.47+0.35 1.43+0.42 1.43+0.41

Side wall base SR,/(s™! —-1.38+0.34 —-1.36+0.37 -1.31+0.33
SRu/s™ —1.40+0.31 —-1.39£0.35 —1.46+0.40

SRy/s™! 1.40+0.33 1.36+0.37 1.24+0.34

Middle side wall SRy/s™ —-1.28+0.30 -1.26+0.32 -1.16+0.21
SRy/s™! —-1.22+0.38 —1.24+0.31 -1.07+0.25

SRy/s™! 1.53+£0.36 1.51+0.36 1.32+0.34
Side wall roof SRy/s”! -1.31+0.33 —-1.31£0.29 —-1.20+0.30
SRu/s™! —1.41+0.38 —-1.38+0.39 -1.26+0.33

SRy/s™! 1.64+0.35 1.60+0.41 1.41+0.42
Spacer substrate SRy/s”" -1.30+0.31 -1.29+0.34 -1.2740.30
SRy/s™! —1.29+0.40 —1.30+0.41 -1.17+0.31

SRy/s™! 1.30+0.32 1.28+0.33 1.18+0.32

Intermediate interval SRy/s™! -1.32+0.31 -1.32+0.30 -1.19+0.34
SRu/s™! —1.38+0.40 —1.35+0.38 —-1.16+0.34

SRy/s™! 1.58+0.35 1.56+0.38 1.42+0.40

Interval roof SRy/s™ —1.40+0.36 —1.34+0.36 -1.27+0.34
SRy/s™! —1.49+0.37 —1.44+0.37 -1.36+0.33

GLSRy/s™ 1.51+£0.37 1.47+0.34 1.30+0.33

Overall GLSR/s™" —-1.30+0.34 —1.28+0.32 -1.27+0.35
GLSR,/s™! -1.41+0.37 -1.36+0.35 —-1.14+0.26
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