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Factors associated with severe conduction injury after domestic self-expanding

transcatheter aortic valve replacement. analysis of 84 cases
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[ Abstract] Objective To analyze the factors associated with severe conduction injury after transcatheter aortic valve implantation
(TAVR) with domestic self-expanding valves and assess their predictive efficacy. Methods A retrospective trial was conducted on
the patients undergoing TAVR with domestic self-expanding aortic valves in the First Medical Center of Chinese PLA General Hospital
from December 2016 to October 2022. According to their postoperative outcomes, they were divided into normal and conduction injury
groups. Logistic regression analysis was used to screen the relevant factors. Receiver operating characteristic (ROC) curve was plotted
to calculate their predicted efficacy and evaluate the difference in efficacy. SPSS statistics 26. 0 was used for statistical analysis. Data
comparison between two groups was performed using student’s ¢ test, U test or Chi-square test depending on data type. Results There
were 84 patients being enrolled, including 60 patients in the normal group and 24 patients in the conduction injury group. Significant
differences were observed in following indicators between the two groups (P=0.005) , including left ventricular outflow tract (LVOT)
area, LVOT area/annular area, septal length, and difference between septal length and implantation depth ( membranous septum minus
implantation depth, AMSID). Multivariate logistic regression analysis showed that LVOT area/annular area ( OR=0.874, 95% CI
0.797-0.959, P=0.004) and AMSID (OR=0.660, 95%CI 0.515-0.846, P=0.001) were independent risk factors for severe
conduction injury after TAVR. ROC curve analysis indicated that the area under the curve of LVOT area/annular area and AMSID was
0.792 and 0. 768, respectively, and was 0. 908 for their combination. Delong test revealed that statistical significance was seen in the
predictive efficacy of the single indicator vs their combination (P<0.05). Conclusion LVOT area/annular area and AMSID are
independent risk factors for incidence of severe conduction injury after TAVR, and can be used to predict the occurrence of new

conduction injury after surgery. The two indicators combination shows better predictive efficacy than the single one.
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Figure 1  CT measurement of aortic root anatomical data

A : three-dimensional model; B: flap ring data measurement reconstructed by Anythink; C: aortic root calcification measurement;

D: measurement of calcification volume in the landing area of the equipment; E: length of ventricular septal membrane;

F: postprocedural contrast shows implantation depth, and the long red lines represent the plane of the aortic annulus.
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Table 1  Comparison of baseline data between two groups

Item Normal group(n=60) Conduction injury group(n=24) P value

Age(years, x+s) 72.29+9.17 78.38+6.59 0. 060
Male[ n( %) | 37(61.67) 14(58.33) 1. 000
Height(em, x+s) 164.29+8. 55 163.71+8.73 0.588
Body mass(kg, x+s) 65.43+9. 84 67.60+13.21 0.090
Clinical symptoms[ n(%) ]

Dyspnea 59(98.33) 22(91.67) 0. 666

Angina 23(38.33) 8(33.33) 1.000

Syncope 10(16.67) 6(25.00) 0.524
Pre-existing medical conditions[ n( %) ]

Hypertension 21(35.00) 8(33.33) 0.964

Diabetes mellitus 8(13.33) 3(12.50) 1. 000

CHD 36(60.00) 16(66. 67) 0. 155

Smoking 16(26.67) 6(25.00) 1. 000

Alcohol drinking 11(18.33) 6(25.00) 0. 546
Hazard score[ points, M(Q,, Q5) ]

STS score 4.78(2.93,6.11) 4.64(2.85,6.67) 0.737

Euro score I 5.57(3.45,7.21) 5.73(3.80,7.28) 0. 680

Serological indicators[ M(Q,, Q5) ]

Hematoerit( L/L) 0.36(0.32,0.39) 0.35(0.31,0.40) 0. 957
WBC(x10°/L) 6.70(5.05,7.90) 6.52(4.79,7.82) 0.922
NT-proBNP ( ng/ml) 2 480. 85(705. 88,3 496. 50) 2 027.51(357.78,2 832.00) 0. 105
Creatinine( pmol/L) 92.32(67.78,104.20) 86.46(71.08,99.23) 0.392

CHD: coronary heart disease; STS; Society of Thoracic Surgeons; WBC: white blood cell; NT-proBNP: N-terminal pro-brain natriuretic peptide.

®2 EZSEIPRBEANARBEZESESRGEBERNERER FAREHELE
Table 2 Comparison of preoperative examination and procedural characteristics of patients in normal

group and conduction injury group after TAVR

Item Normal group(n=60) Conduction injury group(n=24) P value
Preprocedural ECG characteristics
PR interval (ms, x+s) * 146.03+64. 51 177.29+63.90 0. 050
QRS duration( ms, x+s) 104.43+25.73 107.04+27. 44 0. 682
RBBB[n(%) ] 6(10.00) 6(25.00) 0. 092
TTE characteristics ( x+s)
Vi (m/s) 4.74£0.71 4.81+0. 62 0. 688
Mean pressure( mmHg) 56.80+19. 07 57.83x14.11 0. 811
LVED diameter( mm) 48.92+8. 04 45.04+4.82 0. 030
LVED volume( cm®) 118. 58+47.99 97.25+26.58 0. 043
Ejection fraction( % ) 54.45+10. 68 57.83+7.77 0.163
Septal thickness 13.91+1.90 13.80+£2.13 0.927
CT characteristics of aortic root( x+s)
Left coronary artery height( mm) 13.48+3. 19 12.63+3.27 0.277
Right coronary artery height( mm) 15.85+2.77 15.27+3.47 0.427
Minimum annular diameter( mm) 20.89+2.43 20.31+2.13 0.310
Maximum annular diameter( mm) 27.27+2.84 26.74+3.24 0.458
Annular area(mm?) 453.44+97.72 438. 19+102. 04 0.525
Annular perimeter( mm) 76.63+7. 87 74.60+8. 11 0.291
Annular eccentricity (%) 23.21+6.24 22.91+8.78 0. 861
LVOT perimeter( mm ) 79.55+12.09 74.53+11. 18 0.083
Aortic root calcified volume(mm?®) 643. 54+439. 80 702. 96+604. 09 0.618
Procedural characteristics
Pre-expansion[ n( %) ] 52(86.67) 22(91.67) 0.717
Post-expansion[ n( %) ] 19(31.67) 10(41.67) 0. 450
Implantation depth(mm, x+s) 4.73+3.20 5.49+2.56 0.306
Device oversizing[ M(Q,, Q5) ] 1.21(1.07,1.36) 1.21(1.10,1.34) 0. 843

TAVR: transcatheter aortic valve implantation; ECG; electrocardiogram; RBBB ; right bundle branch block ; TTE; transthoracic echocardiography; V

max +

maximum flow rate of aortic valve; LVED: left ventricular end-diastolic; LVOT: left ventricular outflow tract; device oversizing: artificial valve area

divided by annulus area. 1 mmHg=0. 133 kPa. * The PR interval analysis excluded 9 patients with atrial fibrillation.
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Figure 2 Comparison of CT data between normal group and postoperative conduction injury group

LVOT: left ventricular outflow tract; AMSID: difference between membranous interventricular septum length and

implantation depth; DLZ. device landing zone.

% 3 Logistic ElJ35#T TAVR REESRGHNERESE

Table 3  Logistic regression analysis risk factors for conduction injury after TAVR

Univariate analysis

Multivariate analysis

Factor

OR 95%CI P value OR 95%CI P value
PR interval 1.015 0.999-1.030 0. 060 - - -
LVED diameter 0.917 0.846-0.993 0.033 - - -
LVED volume 0.984 0.970-0. 999 0.037 - - -
LVOT area 0.993 0.988-0. 998 0. 003 1. 000 0.992-1. 009 0.938
Aortic root calcified volume 0.997 0.991-1.004 0.428 - - -
Length of septal membrance 0.743 0.595-0.927 0.008 - - -
AMSID 0.795 0.682-0.927 0. 003 0. 660 0.515-0. 846 0.001
LVOT area/annular area 0.917 0.875-0. 960 <0. 001 0.874 0.797-0.959 0. 004

TAVR: transcatheter aortic valve implantation; LVED; left ventricular end-diastolic; LVOT: left ventricular outflow tract; AMSID: difference between

membranous interventricular septum length and implantation depth. —: no datum.
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Figure 3 ROC curves for LVOT area/annual area, AMSID
and LVOT area/annual area+AMSID predicting severe
conduction injury
ROC: receiver operating characteristic; LVOT left ventricular
outflow tract; AMSID: difference between membranous

interventricular septum length and implantation depth.
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membranous interventricular septum length and implantation depth.
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