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Effect of ventricular septal scars on the capture of left bundle branch during left bundle
branch pacing
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[Abstract]

bracn pacing (LBBP) by cardiac magnetic resonance imaging (CMR). Methods: A retrospective analysis was conducted on 52 patients

Objective: To investigate the effect of ventricular septal scars on the capture of left bundle branch during left bundle

intendea for LBBP, who were divided into a failure group and a success group based on whether the capture of left bundle branch was
achieved. Segmental score of septal scarring was performed using CMR. Results: The score of the upper ventricular septal scar was an
independent predictor of the success of LBBP capture. When the scar of the upper ventricular septum was less than 25%, the success
rate of LBBP capture was 100% . Howerver, when the scar was equal to or more than, the failure rate of LBBP capture was 100%.
Conclusion: Evaluating upper ventricular septal scars using CMR helps predict the success of LBBP capture, providing a reliable
reference for the smooth execution of the surgery.
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The LBBP leads were implanted in the upper part of the basal and

middle ventricular septum but did not reach the apex.
1 ERZEBESEENENNETEE
Figure 1 Schematic diagram of common locations for im-

plantation of left bundle branch pacing wires
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Table1 Comparison of left ventricular functional parameters and clinical baseline data between the two groups of patients
Variable Success group(n=44) Failure group(n=8) % P
Left ventricular functional parameters (x + s)
LVEF(%) 38.09 + 17.33 18.88 £ 9.66 4.47 <0.001
LVMI(g/m*) 113.62 £ 97.25 91.38 +29.69 0.64 0.53
EDVI(mL/m*) 130.76 + 51.71 148.86 + 48.54 -0.92 0.36
ESVI(mL/m*) 88.05 + 54.89 123.16 + 44.89 -1.71 0.09
SVI (mL/m*) 42.94 + 13.44 25.83+9.27 4.44 0.01
CILL/(min-m*)] 2.49 +0.58 1.94 £ 0.58 251 0.02
Clinical baseline
Age(years,x ) 61.84 +13.50 71.88 +7.08 -0.88 0.40
Heart rate (beats/min, x £ s) 73.27+9.78 67.63 = 15.99 1.92 0.06
Systolic pressure(mmHg, x £ s) 123.09 £ 16.42 122.25 + 19.51 -0.13 0.90
Diastolic pressure(mmHg,x £ ) 73.27+9.78 67.63 +15.99 -1.35 0.18
Hypertension[n(%) ] 26(59.1) 3(37.5) 1.30 0.26
Ischemic cardiomyopathy[n(%) ] 5(11.4) 3(37.5) 3.55 0.06
Paroxysmal atrial fibrillation[1n(%) ] 3(6.8) 1(12.5) 0.31 0.58
Atrioventricular block[n(%) ] 18(40.9) 2(25.00 0.72 0.40

LVEF: left ventricular ejection fraction; LVMI: left ventricular mass index; EDVI: end-diastolicvolume index; ESVI: end- systolic volume index; CI:

cardiac index; SVI: stroke volume index.
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Table 2 Characteristics of ventricular septal scars based on cardiac MRI [M(Pas, Prs) ]
Scar burden (%) Scar quality (g) Scar scores
Success Failure Success Failure Success Failure
AHA segments group group P group group P group group P
(n=44) (n=8) (n=44) (n=8) (n=44) (h=8)

Basal superior ventricular septum 6.50 22.50 0.21 0 1.5 0.39 0.5 0.75 0.06
(AHA 2) (0,1.000  (0.50,40.75) 0,1.00 (1.5,2.00 (05,05 (0.5,1.00

Basal inferior ventricular septum 4.5 8.5 0.04 0.0 0.0 0.74 0.5 0.5 0.48
(AHA 3 (1.0,10.00  (0.75,19.25) (0.0,0.00 (0.0,0.75> (0.5,0.5) (0.5,1.25
Middle superior ventricular septum 35 9.5 0.08 0.0 0.5 0.11 0.5 0.5 0.15
(AHA 8 (1.25,8.00  (2.25,22.00 (0.0,0.00 (0.00,0.89) (0.5,0.5) (0.5,0.5
Middle inferior ventricular septum 4.0 5.0 0.26 0.0 0.0 0.59 0.0 0.5 0.04
(AHA 9 (0.25,10.75) (3.0,24.75) (0.0,1.00  (0.0,1.75 (0.5,0.5) (0.5,0.875)
Apical interventricular septum 0.0 9.5 0.10 0.0 1.0 0.30 0.5 0.5 0.23
(AHA 14 (0.0,7.75) (0.25,18.75) (0.0,1.00  (0.0,2.75 (0.0,0.5) (0.5,0.5

Basal interventricular septum 6.84 16.12 0.25 0.39 0.84 0.73 1.0 1.25 0.13
(AHA 2+3) (1.98,13.93) (1.11,38.50) (0.14,1.05) €0.07,1.47) (1.0,1.00 (1.0,1.875)
Middle ventricular septum 4.75 6.84 0.13 0.53 0.70 0.19 1.0 1.0 0.06
(AHA 8+9) (0.99,8.67) (2.92,24.00) (0.22,1.00) (0.35,2.26) (1.0,1.00 (1.0,1.375
Upper ventricular septum 6.76 16.24 0.06 0.58 1.20 0.13 1.0 1.5 0.05
(AHA 2+8) (2.51,11.16) (4.12,29.42) (0.19,1.15) (0.36,1.99) (0.625,1.00 (1.0,1.5)
Inferior ventricular septum 4.58 7.10 0.19 0.52 0.66 0.39 1.0 1.0 0.18
(AHA 3+9) (2.44,9.98) (4.83,16.99) (0.22,1.09) (0.31,1.84) (1.0,1.00 (1.0, 1.0V
Septum except apex 6.5 12.0 0.08 1.0 2.0 0.18 2.0 2.5 0.06
(AHA 2+8+3+9) (2.0,10.75) (4.25,28.40) (0.25,2.00 (1.0,3.75) (1.5,2.00 (2.0,2.875)
Septum 5.85 7.19 0.45 1.63 2.23 0.76 1.0 0.8 0.08
(AHA 2+8+3+9+14) (1.1,891) (3.28,10.66) (0.79,4.89) (0.37,8.59) (1.0,1.00  €0.15,1.0)

Scoring criteria: scar scores for various parts of the interventricular septum were calculated using a 5-point scale (0: no LGE; 1: 1%-25% LGE; 2:

26%-50% LGE; 3:51%-75% LGE; 4: 76%-100% LGE) ; Calculate the average score for multiple segments (with a maximum score of 4).

*3 ELEVRSEEBRIPERREREFHHREFER
Table 3 Univariate and multivariate regression results of functional parameters and scar scores in different segments of the

ventricular septum

_ _ ) Univariate Multivariate

Left ventricular functional parameters OR 95%CI P OR 95%CI P
SVI (mL/m*) 0.877 0.796-0.966 0.01 - - -
CILL/(min*m®) JAHA segments 0.181 0.041-0.809 0.03 - - -
Basal superior ventricular septum (AHA 2) 2.840 0.985-8.188 0.05 - - -
Middle inferior ventricular septum (AHA 9) 3.312 0.793-13.832 0.09 - - -
Middle ventricular septum (AHA 8+9) 1.819 0.888-3.727 0.10 - - -
Upper ventricular septum (AHA 2+8) 3.056 1.121-8.328 0.03 3.056 1.121-8.328 0.03
Septum except apex(AHA 2+8+3+9) 1.768 0.940-3.325 0.08 - - -
Septum (AHA 2+8+3+9+14) 0.189 0.030-1.169 0.07 - - -

For the sake of brevity, the univariate regression analysis in the table only listed the parameters of P<<0.01, and multivariate regression analysis

was performed based on this result.

AT DL IR PE 3 AT VAl o LGEAE A PEALOAL  PPAl S AT LURR 5 £ 45 10 A5 B2 i 06 HY & 5 LBBP Y &
YA e An e, FEX D AVBR TR E AL &Y. BHEWE IR 918 CMR P0G O U R i



55 44555104 BN R ), X F B S a0 5 5 B B RO e RSGE R AR ST RS F AR AL .

2024410 H RIS R (B AR RRD , 2024, 44(10): 1377-1382 1381 -

A 1007w The succoss grou B L ) R LBBP YA T R R e 2%,

3 The failure group X5 A B9 DA B SE B e SRS 5 BB 1) 2 ]

807 I A J5% B R 7 47 34 2 v A 4010, F B T e

< B CMR VAl O UUREIR (1 26 240 . LBBP T~ AR i 7 i

E 2 ) 45 4 2 7 5 1 W T < 9 2 RS A

g 409 B 2R, O T [R5 AL 5% B 5 4 S A BB L

o SH 2R 45 M TR S, 028 35 46 07 LBBP 2 75 R Se Bl /%

0 TR 3 5 5 Sk B ) 2 1 G oz o UL £

0 UK, F RS A F FE 0 A AR AHA 17 5 BEoh 0 )L

Scar scores in the upper ventricular septum HEAT R4 T 30 SN X A7 2 B i 7,

B o AT S i o S S BB L — S AL, S 0
M s R AR T S IR

08 AT 0 R BLAE AR R R O NS B R AR

1 2000 25 5, R R RE T 2 00 4R 3K, 2B A

57 R BRI A KT ROV E 2

2. =25 500 L 1 B RN 5% 2% 5 A9 B 1) [ i 45

AR B O O AR RO T RN, 15 R

02- oA o (R A th B 1) B8 R

B 5 U0 2 TG 2 7 S WO S

0 - - JEVE A HEAT R ATTN o BEA: 0 502 91, 4 =% 1] W

0 0.2 014 OI.6 0.8 1.0
1-Specificity

A: Histogram of the percentage of scar scores in the upper ventricu-
lar septum (AHA 2+8): In the failure group, the scar scores in the upper
ventricular septum were all =1.5, while in the successful group, the scar
scores in the upper ventricular septum were all <1.5. B: ROC curves for
scar scoring in the upper ventricular septum (AHA 2+8), AUC=0.781,
95% confidence interval (CD):0.615-0.948, P=0.015.

2 EEERAHA 2+ BRI S
Figure 2 The characteristics of the upper ventricular sep-
tal scores(AHA 2+8)

A: A 72-year old female patient with failed capture of the left bun-

dle branch showed a heavy scar burden of the upper ventricular septum
(red arrow). B: Male, 76 years old, with successful capture of the left
bundle branch. The upper ventricular septum without significant
enhancement was observed, and the scar burden was relatively light.
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Figure 3 Typical cases
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