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Wider means worsen? Influence of QRS duration 
of left bundle branch block on prognosis 
of patients after transcatheter aortic valve 
replacement
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Fan Qiao, MDa, Fanglin Lu, MDa, Lin Han, MDa, Zhiyun Xu, MDa,*

Abstract 
The impact of QRS duration on postoperative LBBB and its implications for the prognosis of patients undergoing transcatheter 
aortic valve replacement (TAVR) remained uncertain. This study enrolled consecutive patients who underwent TAVR with self-
expanding prostheses in our department from September 2017 to January 2021. Based on the pro-discharge electrocardiogram, 
patients were categorized into 3 groups: Group-NCD (no conduction disorder), Group-sLBBB (LBBB, QRS ≥ 150 ms), and 
Group-mLBBB (LBBB, QRS < 150 ms). Basic characteristics were compared among these groups. Furthermore, differences 
in left ventricular ejection fraction (LVEF), survival rates, and clinical events were assessed at baseline, discharge, and during a 
one-year follow-up period. A total of 56 patients were included in the study. With 17 (30.36%) experiencing new-onset LBBB, of 
which eleven had a QRS duration ≥ 150 ms. Group-sLBBB exhibited a longer left ventricular end-diastolic diameter at baseline. 
At a one-year follow-up, the LVEF improved in Group-NCD, but not in the LBBB groups. At discharge, the LVEF of Group-sLBBB 
was lower than that of Group-NCD (52.82 ± 11.48 vs 61.48 ± 10.10, P = .036) and remained lower at follow-up (57.10 ± 9.49 vs 
65.85 ± 7.58, P = .011). Additionally, the LVEF of Group-sLBBB was lower than that of Group-mLBBB at discharge (52.82 ± 11.48 
vs 63.17 ± 4.31, P = .018). However, there were no significant differences in survival and event-free survival among the groups. 
The study revealed a notable occurrence of new-onset LBBB following TAVR, with a majority of cases exhibiting a significantly 
prolonged QRS duration (≥150 ms). While the presence of LBBB did not impact one-year survival or clinical events, it did exert 
adverse effects on LVEF. Notably, when QRS duration was markedly prolonged, these adverse effects manifested earlier and were 
more pronounced.

Abbreviations: AVB = atrioventricular block, ECGs = electrocardiogram, LBBB = left bundle branch block, LVEF = left ventricular 
ejection fraction, PPM = pacemaker, TAVR = transcatheter aortic valve replacement.

Keywords: left bundle branch block, left ventricular ejection fraction, transcatheter aortic valve replacement

1. Introduction
Since the inception of transcatheter aortic valve replacement 
(TAVR) in 2002,[1] the indications for TAVR have undergone 
continuous expansion. Despite advancements in prosthetic tech-
nology and the increasing expertise of operators, the incidence 
of complications, such as moderate to severe paravalvular leak-
age, has progressively diminished. However, arrhythmia, par-
ticularly left bundle branch block (LBBB) or atrioventricular 
block (AVB), remain the most prevalent complications of TAVR. 
Notably, the frequency of these arrhythmias has not significantly 
decreased even with the ongoing updates to TAVR devices.[2,3] 

The impact of LBBB on the prognosis of patients remains a 
subject of debate. The duration of the QRS complex on the 
electrocardiogram (ECGs) serves as an indicator of ventricles 
ventricular synchrony. Uncertainty persists regarding whether 
the QRS duration of postoperative LBBB has any consequen-
tial effect on the cardiac function and prognosis of patients 
undergoing TAVR. The primary objective of this study was to 
assess the occurrence of new-onset LBBB following TAVR with 
self-expanding prostheses and to investigate the influence of 
LBBB with varying degrees of QRS duration on the prognosis 
of these patients.
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2. Methods

2.1. Study population

The retrospective study consecutively enrolled 81 patients 
admitted between September 1, 2017, to January 31, 2021, 
presenting with severe aortic stenosis or regurgitation. These 
patients met the indications for TAVR, which included either 
surgical contraindications or a high-risk surgery status deter-
mined by the Society of Thoracic Surgeon score. The selected 
individuals underwent transfemoral artery TAVR using self- 
expanding prostheses in our department. This study was 
reviewed and approved by the First Affiliated Hospital of Naval 
Medical University ethical review board.

Exclusion criteria comprised a history of permanent cardiac 
pacemaker implantation before surgery, preoperative LBBB, 
transapical TAVR, intraoperative conversion to cardiopul-
monary bypass thoracotomy, or mortality during hospitaliza-
tion. The prostheses utilized in the TAVR procedures included 
Venus-A prostheses (manufactured by Hangzhou Qiming 
Medical Instrument Co., Ltd., Hangzhou, China) and VitaFlow 
prostheses (manufactured by Shanghai MicroPort Medical 
Technology Co., Ltd., Shanghai, China).

2.2. Data collection

General information, medical history, and preoperative labo-
ratory tests, including blood routine, hepatic and renal func-
tion, fasting blood glucose, and brain natriuretic peptide, were 
meticulously recorded for all patients at baseline. Additionally, 
12-lead ECGs and echocardiographies were performed at base-
line and predischarge.

Based on the predischarge ECGs, patients were catego-
rized into 3 groups: Group-NCD (no conduction disorder), 
Group-sLBBB (QRS duration was seriously prolonged, with 
QRS ≥ 150 ms), and Group-mLBBB (QRS duration was mildly 
prolonged, with QRS < 150 ms) as illustrated in Fig. 1. Patients 
exhibiting other conduction disorders such as AVB, right bun-
dle branch block (RBBB), intraventricular block, and fascicular 
block, which could potentially interfere with the results, were 
excluded from statistical analysis.

Baseline characteristics, preoperative laboratory tests, and 
echocardiography were compared among Group-NCD, Group-
sLBBB, and Group-mLBBB.

Patients underwent a follow-up period averaging 1 year, 
during which adverse events including death, pacemaker (PPM) 
implantation, and readmission were meticulously recorded. 
Echocardiography data were also reviewed during this  
follow-up period.

Image acquisition using two-dimensional echocardiography 
(2D Echo) ensures that cross-sectional images of the left ven-
tricle are obtained in a multi-plane (usually four-chamber and 
long-axis) position. Simpson biplane method was used to cal-
culate the volume of the left ventricle by drawing the intima 
contour of the left ventricle during systolic and diastolic periods, 
thus obtaining left ventricular ejection fraction (LVEF). The for-
mula is calculated as follows:

LVEF = (EDV− ESV) /EDV× 100%

LVEF at baseline, discharge, and follow-up were compared 
within each group and acorss the 3 groups. Furthermore, one-
year survival and event-free survival were assessment and com-
pared among the 3 groups.

2.3. Statistical methods

Statistical analysis was conducted utilizing SPSS 25.0 soft-
ware. Normally distributed measurement data were presented 
as mean ± standard deviation, while non-normally distributed 
measurement data were expressed as the median [interquar-
tile range]. Enumeration data were presented as cases and 
percentages.

For comparisons between groups, the independent samples 
t-test or rank sum test was employed for measurement data. The 
paired t-test and related samples rank sum test were utilized to 
compare LVEF at baseline, discharge, and one-year follow-up 
within each group. The Fisher exact test was applied for the 
comparison of enumeration data.

Survival and event-free survival were calculated and presented 
using Kaplan–Meier curves. A significance level of P < .05 was 
considered indicative of statistical significance.

3. Results

3.1. Incidence and baseline parameters of new-onset 
LBBB

A total of 56 patients were included in the study. Analysis of 
baseline and predischarge ECGs revealed that seventeen patients 
(30.36%) developed new-onset LBBB postoperatively, with 
eleven cases (64.71%) exhibiting a QRS duration ≥ 150 ms.

At baseline, the left ventricular end-diastolic diameter was 
observed to be longer in Group-sLBBB compared to Group-
NCD (5.53 ± 0.93 vs 4.75 ± 0.99 cm, P = .038). However, no 
significant differences were noted in basic characteristics, pre-
operative laboratory tests results, and other echocardiographic 
parameters as detailed in Table 1.

3.2. Impact of new-onset LBBB on LVEF

At one-year follow-up, LVEF in Group-NCD demonstrated 
an increase compared to baseline and discharge (follow-up 
vs baseline: 65.85 ± 7.58% vs 59.05 ± 13.76%, P = .013, 
follow-up vs discharge: 65.85 ± 7.58% vs 61.48 ± 10.10%, 
P = .023) (Fig. 2A). Conversely, there were no significant 
changes in LVEF for Group-sLBBB (follow-up vs baseline: 
57.10 ± 9.49% vs 56.36 ± 10.23%, P = .769, follow-up vs 
discharge: 57.10 ± 9.49% vs 52.82 ± 11.48%, P = .256) 
and Group-mLBBB (follow-up vs baseline: 62.83 ± 3.25% 
vs 59.67 ± 15.69%, P = .655, follow-up vs discharge: 
62.83 ± 3.25% vs 63.17 ± 4.31%, P = .849).

Key points

 • The majority of new-onset left bundle branch block 
(LBBB) following transcatheter aortic valve replace-
ment (TAVR) is characterized by a significantly pro-
longed QRS duration (QRS ≥ 150 ms).

 • LBBB, in general, does not exert an impact on 1-year 
survival or clinical events.

 • LBBB with seriously prolonged QRS has early and 
obviously adverse effects on LVEF.

 • LBBB is a frequent complication of TAVR. The 
impact of LBBB on mortality post-TAVR remains a 
subject of controversy, although the consensus from 
most studies indicates that LBBB tends to influence 
left ventricular function.

 • The majority of cases involving new-onset LBBB 
after TAVR are characterized by a significantly pro-
longed QRS duration (QRS ≥ 150 ms).

 • Notably, when LBBB is accompanied by a seriously 
prolonged QRS duration, it exhibits early and evi-
dent adverse effects on LVEF.

 • Pay more attention to heart function of the patient 
with new-onset LBBB with seriously prolonged QRS 
duration after TAVR.

 • To the patient with seriously prolonged QRS dura-
tion after TAVR and reduced LVEF, CRT should be 
considered.
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While there was no significant differences in baseline 
LVEF among Group-NCD, Group-sLBBB, and Group-
mLBBB, at discharge, LVEF in Group-sLBBB was lower com-
pared to Group-NCD and Group-mLBBB (Group-sLBBB vs 
Group-NCD: 52.82 ± 11.48% vs 61.48 ± 10.10%, P = .036, 
Group-sLBBB vs Group-mLBBB: 52.82 ± 11.48% vs 
63.17 ± 4.31%, P = .018). At the one-year follow-up, LVEF 
in Group-sLBBB remained lower than Group-NCD (Group-
sLBBB vs Group-NCD: 57.10 ± 9.49% vs 65.85 ± 7.58%, 
P = .011) (Fig. 2B).

3.3. Impact on survival and clinical events

During the one-year follow-up period, within Group-NCD, 
2 patients experienced mortality (1 due to malignant tumor, 1 
due to pulmonary infection), and 2 patients were readmitted to 
the hospital (1 for cerebral infarction, the other for pulmonary 
infection). In Group-sLBBB, 1 patient succumbed to myocar-
dial infarction and malignant arrhythmia, and 3 patients were 
readmitted to the hospital (2 for heart failure and 1 for syncope). 
Notably, 1 patient in Group-mLBBB was readmitted for PPM 
implantation due to bradycardia. There were no significant differ-
ences in survival (Fig. 3A) and event-free survival (Fig. 3B) among 
the 3 groups (P > .05).

4. Discussion

4.1. Incidence of new-onset LBBB after TAVR

New-onset LBBB is the most common conduction abnormality 
after TAVR,[2,4,5] with an incidence ranging from 4% to 65% 
among patients.[2] This wide variability suggests that various 
factors may influence the occurrence of LBBB in different indi-
viduals, such as the implantation of a Medtronic CoreValve 
(vs Edwards SAPIEN valves), depth of implantation, overex-
pansion of the native aortic annulus, and larger valve size. It 
is noteworthy that, despite the lack of a significant reduction 
in incidence with the use of new-generation valves,[2,3] we have 
observed the persistent presence of this phenomenon. Consistent 

with findings in other studies, the occurrence of postoperative 
new-onset LBBB in this study was 30.36%. Notably, the major-
ity of these cases (64.71%) exhibited LBBB with a QRS complex 
duration ≥ 150 ms.

4.2. Causes and risk factors of new-onset LBBB after 
TAVR

The close anatomical proximity[6] during TAVR, partic-
ularly in the processes of wire insertion, valve implanta-
tion, and balloon dilating, can potentially impact the left 
bundle branch block. Mechanical damage to the conduc-
tion system may occur directly from the expanded pros-
thesis, resulting in edema, hematoma, and ischemia to 
varying degrees,[7] ultimately leading to the development of 
LBBB. Furthermore, the adjacent of the aortic valve may 
contribute to calcium deposits in the conduction bundle. 
These calcium deposits, coupled with the deterioration of 
left ventricular function, may be associated with the onset 
or exacerbation of LBBB in patients with aortic stenosis/ 
regurgitation.[3]

The depth of prosthesis implantation in the left ventricular 
outflow tract is widely acknowledged as a significant risk fac-
tor for the emergence of new-onset LBBB following TAVR.[3,8,9] 
Additionally, studies have reported that, in comparison to the 
Sapien prosthesis, the Corevalve prosthesis has a higher inci-
dence of LBBB.[10–12] However, there is ongoing controversy sur-
rounding other contributing factors.

Some studies have suggested associations with prior first- 
degree AVB and the duration of the baseline QRS complex,[8,13] 
prior coronary artery bypass grafting,[14] female gender,[12] 
degree of calcification,[13] prosthesis size,[10] annulus overexpan-
sion,[9,14] repositioning, late radial expansion,[15] and various 
other factors. In the current study, we observed a longer left 
ventricular end-diastolic diameter in Group-sLBBB, suggesting 
a potential association between left ventricular enlargement and 
the development of new-onset LBBB with a significantly wid-
ened QRS duration after TAVR in patients with aortic stenosis 
or regurgitation.

Figure 1. Flow chart of patient enrollment. ECG: Electrocardiogram; mLBBB: mildly prolonged left bundle branch block with QRS duration < 150 ms; NCD: no 
conduction disorder; LBBB: Left bundle branch block; sLBBB: seriously prolonged left bundle branch block with QRS duration ≥ 150ms; TAVR: Transcatheter 
aortic valve replacement. * include 1 transapical TAVR; ** Other conduction disorder included conduction disorders such as AVB, right bundle branch block 
(RBBB), intraventricular block and fascicular block. AVB = atrioventricular block.
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4.3. Effects of LBBB on the prognosis of patients after 
TAVR

4.3.1. Mortality. The impact of LBBB on mortality following 
TAVR remains a subject of controversy, as observed in various 
studies.[11,12,14,16–21] Some investigations have reported an 
association between new-onset LBBB after TAVR and increased 
mortality.[11,12,20,21] Furthermore, certain studies have proposed 
that the duration of the QRS complex is an independent predictor 
of all-cause mortality.[22] On the contrary, several studies have 

found no significant increase in mortality associated with LBBB 
after TAVR.[14,16–19] A meta-analysis incorporating 8 studies 
with 4756 patients concluded LBBB after TAVR increased the 
risk of cardiac death (RR 1.39; 95% CI 1.04–1.86) but did 
not significantly impact all-cause mortality (RR 1.21; 95% CI 
0.98–1.50).[4]

The factors contributing to an increased risk of death[4,23] are 
primarily attributed t: (1) patients with new-onset LBBB after 
TAVR being susceptible to late complete AVB, which carries the 
potential for sudden cardiac death; (2) the cardiac asynchronous 

Table 1 

Baseline characteristics.

Group-NCD
(n = 21)

Group-sLBBB
(n = 11)

Group-mLBBB
(n = 6)

P 
value*

P 
value**

P 
value***

Age (yrs) 75.33 ± 6.21 77.45 ± 5.11 74.67 ± 5.24 .339 .813 .303
Age[median (25%-75%)] 74.53 (69.09–78.88) 73.34 (72.47–77.12) 76.76 (74.32–79.81)    
Female (%) 12 (57.14) 6 (54.55) 3 (50.00) 1.000 1.000 1.000
CHD (%) 5 (23.81) 5 (45.45) 1 (16.67) .252 1.000 .333
PCI (%) 2 (9.52) 2 (18.18) 0 (0.00) .593 1.000 .515
Diabetes mellitus (%) 4 (19.05) 1 (9.09) 0 (0.00) .637 .545 1.000
Hypertension (%) 13 (61.90) 10 (90.91) 3 (50.00) .115 .662 .099
Stroke (%) 1 (4.76) 1 (9.09) 0 (0.00) 1.000 1.000 1.000
Syncope (%) 4 (19.05) 1 (9.09) 1 (16.67) .637 1.000 1.000
TBil (umol/L) 11.49 ± 4.17 13.56 ± 6.36 13.72 ± 6.46 .274 .317 .963
ALT (U/L) 13.00 (10.00,23.50) 12.00 (9.00,21.00) 15.50 (11.75,38.25) .431 .720 .460
AST (U/L) 20.00 (15.50,23.50) 18.00 (13.00,22.00) 19.50 (16.00,33.25) .563 .988 .504
Albumin (g/L) 38.67 ± 3.34 39.09 ± 2.77 37.33 ± 3.14 .721 .391 .251
FBG (mmol/L) 5.60 ± 1.28 5.66 ± 0.98 6.58 ± 3.69 .894 .545 .569
SCr (umol/L) 80.00 (71.00,100.50) 75.00 (66.00,98.00) 86.00 (76.75,141.50) .618 .467 .575
BUN (mmol/L) 8.42 ± 4.36 7.47 ± 2.96 8.92 ± 6.01 .524 .822 .599
Hemoglobin (g/L) 115.19 ± 25.36 121.45 ± 12.75 116.17 ± 17.87 .360 .931 .488
Platelet (×109/L) 185.29 ± 99.35 184.91 ± 55.96 163.00 ± 39.64 .991 .600 .412
BNP (pg/ml) 813.22 ± 1240.14 796.75 ± 821.94 861.72 ± 1649.93 .969 .939 .914
NYHA (%)       
  Class II 3 (14.29) 1 (9.09) 2 (33.33) 1.000 .555 .515
  Class III 15 (71.42) 6 (54.55) 2 (33.33) .442 .153 .620
  Class IV 3 (14.29) 4 (36.36) 2 (33.33) .197 .555 1.000
Length of stay in hospital (d) 20.71 ± 12.37 25.45 ± 12.49 27.17 ± 31.42 .313 .642 .873
LVEDD (cm) 4.75 ± 0.99 5.53 ± 0.93 5.08 ± 0.26 .038 .468 .316
LVEF (%) 59.05 ± 13.76 56.36 ± 10.23 59.67 ± 15.69 .574 .926 .605
Bicuspid aortic valve(%) 11 (52.38) 4 (36.36) 2 (33.33) .472 .648 .620
Mitral regurgitation (ml) 2.80 ± 4.39 6.24 ± 5.48 8.10 ± 10.19 .063 .314 .636
Ascending aorta diameter (cm) 3.70 ± 0.47 3.92 ± 0.78 3.72 ± 0.51 .341 .934 .615
AV annulus diameter (cm) 2.14 ± 0.25 2.10 ± 0.32 2.13 ± 0.10 .687 .894 .881
Aortic root diameter (cm) 2.13 ± 0.24 2.10 ± 0.32 2.14 ± 0.09 .740 .952 .789

ALT = alanine aminotransferase; AST = aspartate aminotransferase; BNP = brain natriuretic peptide; BUN = blood urea nitrogen; CHD = coronary heart disease; FBG = fasting blood glucose; LVEDD = 
left ventricular end-diastolic diameter; LVEF = left ventricular ejection fraction; mLBBB = mildly prolonged left bundle branch block with QRS duration < 150 ms; NCD = no conduction disorder; PCI = 
percutaneous coronary intervention; SCr = serum creatine; sLBBB = seriously prolonged left bundle branch block with QRS duration ≥ 150 ms; TBil = total bilirubin.
* P Group-NCD vs. Group-sLBBB.
** P Group-NCD vs. Group-mLBBB.
*** P Group-sLBBB vs. Group-mLBBB.

Figure 2. (A) Evolution of LVEF over time. (B) LVEF at baseline, discharge, 1-year follow-up among the 4 groups. mLBBB: mildly prolonged left bundle branch 
block with QRS duration < 150 ms; NCD = no conduction disorder; LVEF = left ventricular ejection fraction; sLBBB = seriously prolonged left bundle branch 
block with QRS duration ≥ 150 ms.
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induced by LBBB may progressively exacerbate heart failure, 
consequently raising cardiovascular mortality. However, it is 
essential to acknowledge that the older age of the included pop-
ulation, coupled with preoperative comorbidities, high surgical 
risk, and elevated noncardiac mortality, might have obscured 
the true impact of LBBB.

In this study, 3 patients died in follow-up period (one for 
malignant tumor, 1 for pulmonary infection and 1 for myocar-
dial infarction and malignant arrhythmia). While we observed 
that the persistent presence of LBBB after TAVR did not have 
a statistically significant impact on one-year survival rates 
or event-free survival rates, it is noteworthy that the overall 
mortality rate approached 5%, indicating a relatively elevated 
level in this patient cohort. It is essential to emphasize that this 
higher mortality rate may be influenced by various factors, 
including preexisting comorbidities in patients before surgery, 
postoperative complications, and challenges during the postop-
erative recovery process. We conducted a thorough analysis of 
the causes of these mortality events and confirmed that these 
events were not attributable to TAVR technology itself but 
could be the result of a comprehensive impact of the patients’ 
overall health condition and other factors. This includes, but 
is not limited to, preexisting health issues and postoperative 
recovery progress. Therefore, TAVR technology itself is consid-
ered qualified.

4.3.2. Heart failure. Currently, the prevailing consensus from 
various studies suggests that LBBB exerts an impact on the 
left ventricular function of patients post TAVR.[14,16,18,20,24,25] 
This study aligns with these findings, where the long-term 
follow-up, spanning from 6 months to 3 years, consistently 
reveals lower LVEF in LBBB patients compared to their non-
LBBB counterparts. Baseline LVEF did not exhibit differences 
among the groups in this study. However, at the one-year 
follow-up, patients without conduction disorder (Group-
NCD) demonstrated an improvement in LVEF, contrasting 
with patients with LBBB who did not show significant 
improvement. Particularly noteworthy were observations in 
LBBB patients in Group-sLBBB, revealing more pronounced 
and earlier influence on LVEF. Their LVEF was significantly 
lower than that of Group-NCD patients at discharge and 
follow-up, and also lower than that of Group-mLBBB 
patients at discharge. Interestingly, Group-mLBBB exhibited 
no significantly difference in LVEF compared to Group-NCD 
at discharge or one-year follow-up. These findings could 
explained by the abnormal electrical activity associated with 
LBBB leading to mechanical asynchrony within the left and 
right ventricles, as well as within the left ventricle itself.[26] 
This process contributes to increased ventricular end-systolic 
volume, septal hypertrophy, adverse remodeling,[24] abnormal 
blood perfusion, and impaired systolic and diastolic ventricular 

function.[27] The severity of asynchrony appears to be more 
pronounced and impactful on cardiac function when the QRS 
duration is significantly prolonged (QRS ≥ 150 ms).

4.3.3. Management of new-onset LBBB after 
TAVR. Prophylactic PPM implantation is not deemed 
appropriate for patients experiencing new-onset LBBB after 
TAVR.[28,29] In accordance with the 2021 ESC Guidelines 
on cardiac pacing and cardiac resynchronization therapy[26] 
concerning the management of conduction abnormalities post-
TAVR, persistent new LBBB with QRS duration > 150 ms or 
PR interval > 240 ms, with no further prolongation beyond 
48 hours post-procedure, is suggested to undergo ambulatory 
ECG monitoring (Class IIa) or electrophysiological study 
(Class IIa). If electrophysiological study is contemplated, it 
should be conducted 3 days after surgery and after conduction 
abnormalities have stabilized.[26] It is crucial to critically 
evaluate the necessity of pacing in patients with LBBB after 
TAVR to avoid unnecessary PPM implantation.[30] Presently, the 
indications of CRT in patients with LBBB after TAVR should 
adhere to the guidelines,[26] particularly for those with reduced 
LVEF. In case where postoperative LBBB worsening to high-
degree AVB/complete heart block and necessitating pacemaker 
implantation, direct CRT implantation may be considered when 
LVEF is <40%.

Our study revealed that while LBBB did not exert a significant 
impact on one-year survival or clinical events following TAVR, 
its effectiveness in improving LVEF at 1 year post-TAVR was 
not as pronounced as observed in patients without conduction 
disorder. Particularly noteworthy were the findings that LBBB 
patients with seriously prolonged QRS duration (QRS ≥ 150 ms) 
experienced earlier and more pronounced adverse effect on 
LVEF. Their LVEF at discharge was significantly lower than that 
of patients without conduction disorder or those with LBBB 
and mildly prolonged QRS duration. Additionally, their LVEF 
remained significantly lower than that of patients without con-
duction disorder at the one-year follow-up.

Therefore, in cases where patients exhibit high-degree AVB 
or complete heart block due to the worsening of LBBB after 
TAVR and require PPM implantation with a LVEF of ≥40%, 
the consideration of His bundle pacing may be appropriate to 
reduce the QRS duration during pacing. This approach has the 
potential to enhance ventricular synchronization during pac-
ing, thereby possibly improving both short-term and long-term 
cardiac function in patients who undergo pacing after TAVR. 
However, it necessitates further investigation to establish its effi-
cacy conclusively.

In our study, LVEF in patients with Group-sLBBB was 
approximately 9.66% lower than that of Group-NCD at dis-
charge and remained approximately 8.75% lower at one-year 
follow-up, both of which exceeded the threshold of clinical 

Figure 3. (A) Kaplan–Meier curves are displayed for 1-year survival. (B) Kaplan–Meier curves are displayed for 1-year event-free survival. mLBBB = mildly 
prolonged left bundle branch block with QRS duration < 150 ms; NCD = no conduction disorder; sLBBB = seriously prolonged left bundle branch block with 
QRS duration ≥ 150 ms.
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significance, suggesting that LBBB, especially severe LBBB, 
has a significant adverse effect on cardiac function. The 
changes of LVEF have important reference value for making 
individualized treatment plan. For example, patients with a 
significant decline in LVEF may need more aggressive medica-
tion, lifestyle interventions, or even consideration of cardiac 
resynchronization therapy (CRT) to improve heart function. 
In addition, persistently low LVEF may suggest the need for 
closer follow-up and monitoring to prevent and promptly 
manage heart failure-related complications. Although there 
was some variation (up to 14%) in LVEF measurements 
between evaluators, our study managed to limit the actual 
measurement variation to <5% by using dual evaluator 
independent measurements and introducing a third evalua-
tor review mechanism (ICC = 0.95, Bland-Altman analysis 
showed the deviation to be within ± 5%). This rigorous mea-
surement ensures the authenticity and reliability of the LVEF 
differences, further supporting the clinical relevance of our 
findings. Even after accounting for measurement errors, the 
LVEF differences between Group-sLBBB and the other groups 
were significant and clinically significant.

4.4. Limitations

This study, being a single-center investigation, is constrained 
by its relatively small sample size. Additionally, in patients with 
essentially normal LVEF, the effects of LBBB on clinical outcome 
might necessitate longer observation periods. Nonetheless, our 
findings highlight that LBBB patients, particularly those with a 
QRS duration ≥ 150 ms, exhibit adverse effects on LVEF after 
TAVR. In this study, the factors predicting the risk of LBBB 
were primarily derived from patient general information, 
medical history, preoperative laboratory tests, and echocardi-
ography, with intraoperative factors not being included. The 
use of different prostheses may present varying risks of LBBB. 
While efforts were made to mitigate the impact of prostheses 
by employing self-expanding prostheses through the femoral 
artery, there may still be subtle differences among prostheses 
that necessitate further investigation. In practical clinical appli-
cation, the measurement of LVEF still has some variability.[31] 
Factors such as the experience level of different evaluators, 
equipment performance and image quality may affect the accu-
racy of measurement results, and thus affect the universality of 
research conclusions.

Future studies should consider multicenter, large sample size 
designs to improve the external validity and generalization of 
the results. At the same time, the use of multiple assessment 
tools (such as 3D echocardiography, CMR) to measure LVEF, 
and analysis of intra-observer and inter-observer variability, will 
help further validate the accuracy of LVEF assessment. In addi-
tion, extended follow-up and comprehensive documentation 
of intraoperative details and the effects of different prosthesis 
types will contribute to a more comprehensive understanding 
of the impact of LBBB on LVEF and the patient’s long-term 
prognosis.

5. Conclusions
The incidence of new-onset LBBB after TAVR was notably 
high, predominantly characterized by LBBB with QRS dura-
tion ≥ 150ms. Left ventricular enlargement may be associ-
ated with the occurrence of postoperative new-onset LBBB. 
While the presence of LBBB did not significantly impact 
one-year survival or clinical events following TAVR, it 
exhibited limited effectiveness in improving LVEF at 1 year 
compared to cases without conduction disorders. Notably, 
in instances of severely prolonged QRS duration (≥150 ms), 
detrimental effects on LVEF became evident earlier and 
more prominently.
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