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Two-dimensional echocardiography in evaluating left ventricular morphology and systolic function at early
stage after transcatheter aortic valve implantation

ZHOU Guang-wei”, LI Ning”, FEI Xiang, QIAO Fan, SONG Zhi-gang, LU Fang-lin", XU Zhi-yun
Department of Cardiovascular Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[Abstract] Objective To monitor and analyze the cardiac morphology and functional status at early stage after
transcatheter aortic valve implantation (TAVI) by two-dimensional echocardiography. Methods A total of 33 patients with
TAVI were selected from Dec. 2017 to Dec. 2019 in the Department of Cardiovascular Surgery of our hospital. The age,
gender, New York Heart Association (NYHA) cardiac function classification, previous cardiac surgery history, Society of
Thoracic Surgeons (STS) score, surgical approach, complication, other basic data, as well as echocardiography data were
collected before and after TAVI (0-2 months). Results Thirty-three patients met the inclusion criteria, including 20 patients
with severe aortic stenosis (SAS group), eight patients with severe aortic regurgitation (SAR group), and five patients with
SAS combined with SAR (combined group). In the early postoperative period, one patient in SAS group was hospitalized
twice for heart failure aggravated by arrhythmia, four patients in SAS group had tiny perivalvular leakage and one patient
had large perivalvular leakage; moderate perivalvular leakage occurred in one patient in SAR group, and mild perivalvular
leakage occurred in one patient in the combined group. Compared with the preoperative values, early after operation 33 cases
had decreased left ventricular end-diastolic volume (LVEDV), left atrial volume (LAV), and maximum aortic valve pressure

gradient (AVPG,,,,), increased effective aortic valve area (AVA) (all P<<0.01), and unchanged left ventricular ejection fraction
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(LVEF), interventricular septum thickness (IVST), and posterior wall thickness (PWT) significantly (all P>0.05). In SAS
group, LVEF and AVA increased, while LAV and AVPG,,,, decreased significantly (P<<0.05 or P<<0.01). In SAR group,
LVEDV and LAV decreased, while IVST increased significantly (P<<0.05 or #<<0.01). In combined group, LVEDV, LAV
and AVPG,,, decreased, while AVA increased significantly (P<<0.05 or P<<0.01). Conclusion Early after TAVI, the cardiac

remodeling and systolic function are improved to different degrees in patients with SAS, SAR, and SAS combined with SAR.
High risk patients with SAR alone or combined with SAS can benefit from TAVI.

[Key words| transcatheter aortic valve implantation; aortic valve stenosis; aortic valve insufficiency; echocardiography;

left heart morphology; left ventricular systolic function
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Tab 1 Baseline characteristics of patients in the three groups

Parameter SAS N=20 SAR N=8§ Combined N=5 Statistic P value
Age (year),xEs 7794523 76.31+9.3 75.8+9.6 F=0.80 0.67
Male n 11 6 3 Fisher exact test 0.62
NYHA heart function classification=1ll n 18 6 5 Fisher exact test 0.36
History of aortic valve replacement n 1 0 Fisher exact test 0.62
Bicuspid aortic valve n 0 2 Fisher exact test 0.17
Atrial fibrillation n 3 2 2 Fisher exact test 0.45
Hypertension 7 13 8 4 Fisher exact test 0.14
Diabetes n 2 0 2 Fisher exact test 0.09
Coronary artery disease 7 7 5 4 Fisher exact test 0.01
Renal insufficiency n 1 1 0 Fisher exact test 0.62
Chronic obstructive pulmonary disease 7 2 1 0 Fisher exact test 0.73
Stroke/transient ischemic attack » 2 1 0 Fisher exact test 0.73
LVEF<<50% n 4 3 1 Fisher exact test 0.60
Moderate/severe mitral regurgitation 7 13 2 2 Fisher exact test 0.13
Moderate/severe tricuspid regurgitation 7 4 0 2 Fisher exact test 0.18
STS score (%), x s 10.1£4.9 7.7+1.0 7.84+2.8 F=233 0.31
Femoral approach n 18 2 4 Fisher exact test <0.01

SAS: Severe aortic stenosis; SAR: Severe aortic regurgitation; NYHA: New York Heart Association; LVEF: Left ventricular

ejection fraction; STS: Society of Thoracic Surgeons



H8 ML T, A

CHYEE B 2 A T SO E ARG R ZE IS Bl g

* 867 -

22 TAVIR G Zk# Bz B AT 334
B, ARJEFIC 1 F] SAS A& 2 WO AR
BN O T R v IR B IR YT, A 32 iR
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PG e, 1 R A e ; SAR 41 1 918
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LAV, AVPG,, ¥ F [ (P¥<0.01) , AVA}S K
(P<0.01) , LVEF, IVST, PWT K% /E M 751k
(P#5>0.05) . SAS4 R J5 H W LVEF J} &,

LAV. AVPG,, ¥ F K&, AVA K, 5 R#iH

SWH G X (P<0.05 3, P<<0.01) , 1
LVEDV. IVST K& PWT 5K §ij A bk 35 JC BH 8 A8 fk
(P¥1>0.05) . SAR 41 AR J5 F 1 LVEDV, LAV
BN RE, VST RGN, S5RHIAH 22 R 8 A S it
= ¥ (P<0.05 58 P<<0.01 ) , ifj LVEF., PWT,
AVPG,,,. AVA 5ARFiHH Y ICH B2k (P 3>
0.05) . AHHARGFIW LVEDV, LAV, AVPG,,,
BITRE, AVARSR, SARFTHMH L ZERASI¥E
X (P<<0.05 8 P<<0.01) , 1l LVEF, IVST, PWT
ERRIAH LI JCRA AR Ak (P >0.05) o IL3& 2.

®2 BHBE TAVI R, RERHZHBROHESH
Tab 2 Echocardiographic changes before and after TAVI in each group

xts
Total N=33 SAS n=20
Parameter

Before TAVI  After TAVI tvalue P value Before TAVI  After TAVI tvalue P value
LVEF (%) 554+122 58.8+8.6 —1.65 0.11 55.6+12.5 62.2+8.5 —2.42 0.03
LVEDV (mL) 150.24+61.2 113.61+43.7 444  <0.01 118.61+41.6 106.8+41.4 —1.57 0.12
IVST (cm) 1.3+0.3 1.34+0.3 0.49 0.62 14403 1.34+0.2 —0.98 0.33
PWT (cm) 1.2£0.2 1.2£0.2 0.35 0.92 1.2+0.2 1.2+0.1 1.13 0.27
LAV (mL) 85.5+30.1 61.5+31.6 471  <0.01 88.61+32.3 63.5134.1 —2.40 0.02
AVPG,,,, (mmHg) 76.7+t41.1 22.8+9.8 7.56  <<0.01 943+31.0 22.9+10.9 10.84  <<0.01
AVA (cmz) 1.1£09 2.0+0.6 —9.56  <0.01 0.6%+0.2 1.7£0.5 —3.89 <0.01

SAR n=8 Combined n=35
Parameter

Before TAVI  After TAVI tvalue P value Before TAVI  After TAVI tvalue P value
LVEF (%) 49.6110.4 51.0+5.5 —0.32 0.75 63.61+10.7 58.2+3.1 1.44 0.22
LVEDV (mL) 227.4+58.1 141.5+52.0 458 <0.01 152.8+30.5 96.0+12.4 5.60 0.01
IVST (cm) 1.1£0.3 1.3£0.3 —2.73 0.03 1.3£03 1.2£0.3 0.80 0.46
PWT (cm) 1.04+0.2 1.1+0.2 —1.26 0.24 1.24+0.2 1.1+0.2 0.27 0.79
LAV (mL) 91.8+24.1 60.71+34.1 433  <0.01 88.4+32.4 54.6+19.1 3.41 0.03
AVPG,,,, (mmHg) 229+7.3 20.6t7.8 0.67 0.58 92.6+34.9 26.519.1 5.29 0.01
AVA (cm®) 2.6%0.6 2.8+0.5 —1.83 0.11 0.56+0.17 2.1+0.3 —15.68 <<0.01

I mmHg=0.133 kPa. TAVI: Transcatheter aortic valve implantation; SAS: Severe aortic stenosis; SAR: Severe septum aortic

regurgitation; LVEF: Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; IVST: Interventricular septum

thickness; PWT: Post wall thickness; LAV: Left atial volume; AVPG,,,.: Maximum aortic valve pressure gradient; AVA: Aortic valve area

2.3 LVEF<50% #3 % % TAVR R a7, R & 7
R ECHELAHLE K3, SRETHLEL,
8 il LVEF <<50% 1 it 4% 7¥ TAVI A J5 -4 LVEF Jt
., LVEDV. LAV, AVPG,, Y FF%, AVA K,
S EE X (P<0.05 8 P<0.01) ., 8
LVEF<<50% (1) & & K J& 7 ] LVEF ¥4 % K 7 7+
[, SASZH 4 1] (54% vs 45%. 47% vs 37%. 61%
vs 43%. 68% vs 32% ) . SAR Z 3 4] (52% vs

38%. 51% vs 34%. 50% vs 45%) . & I 40 1 4
(53% vs 49% ) , HH AR5 H I SAS HATNA 1 4
HE LVEF<50% ( 1 37% 423 % 47% ) . SAS 4,
SAR 4. & JF 41 LVEDV A J5 B 7 948 R il F
F% 35%. 39%. 49%. SAR 4 K 5 H W] 1VST,
PWT 23 5 L AR BRI AN 19% . 16%; SAS 4} 4 3t
ZH IVST. PWT 0l 3 /5, SAS ZH IVST. PWT 3 [t
ARHTE 4%, A IFLH I 23%.
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Tab 3 Comparison of echocardiographic changes of patients with LVEF <<50% before and after TAVI

n=8,xxs
Parameter Before TAVI After TAVI t value P value
LVEF (%) 40.4+5.9 53.6+5.0 —4.59 <0.01
LVEDV (mL) 192.34+78.0 129.6+55.5 3.31 0.01
IVST (cm) 1.1+0.3 1.2+0.3 —0.47 0.65
PWT (cm) 1.1+0.1 1.1£0.2 0.22 0.80
LAV (mL) 84.6127.3 56.9+21.5 3.19 0.02
AVPG,,,, (mmHg) 54.9+33.5 16.1+3.6 3.48 0.01
AVA (cm®) 1.3+1.0 2.4+0.7 —5.27 <0.01

1 mmHg=0.133 kPa. TAVI: Transcatheter aortic valve implantation; SAS: Severe aortic stenosis; SAR: Severe aortic regurgitation;
LVEF: Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; [VST: Interventricular septum thickness; PWT:

Post wall thickness; LAV: Left atrial volume; AVPG,,,,: Maximum aortic valve pressure gradient; AVA: Aortic valve area
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