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Abstract
Background Atrial electromechanical delay (AEMD) is an echocardiographic parameter correlated with the onset of supraven-
tricular arrhythmias in several clinical conditions. Inter-atrial septal pacing in the region of Bachmann’s bundle (BB) has been
shown to be safe and feasible in myotonic dystrophy type 1 (DM1) patients, with a low rate of sensing and pacing defects. The
aim of this study was to assess the impact of temporary BB pacing compared with right atrial appendage (RAA) pacing on
AEMD in DM1 patients undergoing pacemaker (PM) implantation for cardiac rhythm abnormalities.
Methods The study enrolled 70 consecutive DM1 patients undergoing PM implantation for cardiac rhythm abnormalities in
accordance with the current guidelines. Seventy age- and sex-matched non-DM1 patients undergoing dual-chamber PM implan-
tation for cardiac rhythm abnormalities were used as controls. The atrial pacing lead was temporarily positioned in the RAA and
on the right side of the inter-atrial septum in the region of Bachmann’s bundle. For each site (BB and RAA), temporary atrial
pacing in the AAI mode was established at 10 beats per minute above the sinus rate and a detailed trans-thoracic echocardiogram
with tissue Doppler (TDI) analysis was recorded after at least 10 min of atrial pacing to evaluate AEMD.
Results Temporary RAA pacing did not show statistically significant differences in inter-AEMD (48.2 ± 17.8 vs 50.5 ± 16.5 ms;
P= 0.8), intra-left AEMD (43.3 ± 15.5 vs 44.6 ± 15.8 ms; P= 0.1), or intra-right-AEMD (14.1 ± 4.2 vs 15.4 ± 5.8 ms; P= 0.9),
in comparison with sinus rhythm. Temporary BB pacing determined a significantly lower inter-AEMD (36.1 ± 17.1 vs 50.5 ±
16.5 ms; P= 0.001) and intra-left AEMD (32.5 ± 15.2 vs 44.6 ± 15.8 ms; P= 0.001) values in comparison with temporary RAA
pacing. No statistically significant difference was found in intra-right AEMD (12.2 ± 4.6 vs 15.4 ± 5.8 ms; P= 0.2). In the control
group, neither temporary RAA pacing nor temporary BB pacing showed statistically significant differences in inter-AEMD,
intra-left AEMD, or intra-right AEMD values in comparison with sinus rhythm.
Conclusions In DM1 patients undergoing dual-chamber PM implantation, atrial pacing in the Bachmann bundle region is
associated with significantly lower echocardiographic indices of atrial electromechanical delay (inter-AEMD and intra-left
AEMD) in comparison with RAA pacing.
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1 Introduction

Myotonic dystrophy type 1 (DM1) is the most common mus-
cular dystrophy in adult life. Cardiac involvement is recorded
in about 80% of cases, and this often precedes the involve-
ment of skeletal muscle [1]. Several studies have associated
baseline electrocardiographic abnormalities with the risk of
sudden death in DM1 patients [2]. This has prompted pace-
maker (PM) implantation in 4.1 to 11% of patients or the use
of an implantable cardioverter defibrillator (ICD) in 1.1 to
5.3%, in order to prevent fatal events [3]. Paroxysmal atrial
arrhythmias (atrial fibrillation, atrial flutter, atrial tachycardia)
frequently occur in DM1 patients [4–8] with a prevalence of
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up to 25% in DM1 patients and seem to increase mortality in
this population [9, 10]. Given the high risk of supraventricular
arrhythmias and their consequences, clinical strategies for re-
ducing the risk of atrial fibrillation are of pivotal importance to
the optimization of clinical management. Inter-atrial septal
pacing in the region of Bachmann’s bundle (BB) has been
shown to be a safe and feasible procedure in DM1 patients,
with a low rate of sensing and pacing defects [11, 12].
However, no data are available on the effects of BB pacing
on the atrial electromechanical delay (AEMD), an echocardio-
graphic parameter correlated with the onset of supraventricu-
lar arrhythmias in several clinical conditions [13–18]. The aim
of this study was to assess the impact of temporary BB pacing
compared with right atrial appendage (RAA) pacing on
AEMD in DM1 patients undergoing PM implantation for car-
diac rhythm abnormalities.

2 Materials and methods

2.1 Study population

From a large cohort of 270 DM1 patients undergoing cardiac
evaluation at our hospital, we prospectively enrolled 80 con-
secutive DM1 patients undergoing PM implantation for cardi-
ac rhythm abnormalities in accordance with the current guide-
lines [19]. The diagnosis of DM1 was firstly based on family
history, clinical evaluation, and detection of myotonic dis-
charges on electromyography and it had been subsequently
confirmed bymolecular genetic testing form peripheral blood,
to evaluate the CTG triplet expansion. DM1 patients with
cardiac systolic dysfunction, patent foramen ovale, atrial sep-
tal aneurysm, severe mitral stenosis or regurgitation, complete
atrioventricular block, left atrial enlargement (antero-posterior
left atrial diameter > 40 mm, left atrial indexed volume >
28ml/m2), history of atrial fibrillation (AF)/atrial arrhythmias,
or previous surgery involving the right atrium (coronary by-
pass or valvular heart surgery) were excluded from the study.
Seventy age- and sex-matched non-DM1 patients undergoing
dual-chamber PM implantation for cardiac rhythm abnormal-
ities were used as controls.

2.2 Study protocol

This was a single-center, acute observational study of DM1
patients undergoing PM implantation at our hospital. A stan-
dard technique for the insertion of a dual-chamber PM system
was used. Percutaneous subclavian vein cannulation was per-
formed in all cases. First, the right ventricular lead was posi-
tioned in the apex, under fluoroscopic guidance. The atrial
pacing lead was positioned in the RAA and on the right side
of the inter-atrial septum in the region of Bachmann’s bundle.
For each site, the correct location was confirmed by means of

fluoroscopic imaging and paced Pwave configuration on stan-
dard surface ECG. Sensing values, pacing thresholds, and
impedance were measured for each site. The average of three
measurements for each site was calculated. The optimal atrial
pacing site was defined as the location with the lowest pacing
and highest sensing thresholds. From each optimal atrial site
(BB and RAA), temporary atrial pacing in the AAI mode was
established at 10 beats per minute (bpm) above the sinus rate,
and a detailed trans-thoracic echocardiogram with tissue
Doppler (TDI) analysis was recorded after at least 10 min of
atrial pacing to evaluate AEMD. The study was conducted in
accordancewith the Declaration of Helsinki.Written informed
consent, as approved by the local ethics committee, was ob-
tained from the patients before enrollment.

2.3 Echocardiographic measurements

Images were gathered by a standard ultrasound machine
(Vivid 9, GE Medical Systems, Milwaukee, WI, USA) with
a 3.5–4-MHz phased-array probe (M3S). All patients were
examined in the supine position by means of precordial M-
mode, two-dimensional, Doppler, and tissue Doppler echocar-
diography. A 1-lead electrocardiogram was continuously re-
corded. Left ventricular (LV) diameter and wall thickness
were measured from the two-dimensional targeted M-mode
echocardiographic tracings in the parasternal short axis.
Ejection fraction was measured by means of a modified
Simpson’s biplane method. Each representative value was ob-
tained from the average of three measurements. LV mass was
determined and indexed to body surface area. All the echocar-
diographic studies were digitally stored and all the measure-
ments were taken off-line by two independent observers who
were blinded to the clinical status of the subjects. Pulsed-wave
Doppler examination was performed to obtain the following
indexes of LV diastolic function: peak mitral inflow velocities
at early (E) and late (A) diastole and E/A ratio. Average values
of these indexes obtained from five consecutive cardiac cycles
were used for analysis. Left atrial size was determined by M-
mode in the parasternal long axis projection; the cavity area of
both atria was measured planimetrically in the apical four-
chamber view. Pulsed-wave tissue Doppler echocardiography
was performed at transducer frequencies of 3.5–4.0 MHz, by
adjusting the spectral pulsed Doppler signal filters up to a
Nyquist limit of 15–20 cm/s, and using the minimal optimal
gain. The monitor sweep speed was set at 50–100 mm/s to
optimize the spectral display of myocardial velocities. In the
apical four-chamber view, the pulsed Doppler sample volume
was subsequently placed at the level of the left ventricular
lateral mitral annulus, septal mitral annulus, and right ventric-
ular tricuspid annulus. The tissue Doppler pattern is character-
ized by a positive myocardial systolic wave (S) and two neg-
ative diastolic waves, early (E) and atrial (A). Time intervals
from the onset of the P wave on surface ECG to the beginning
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of the Awave (PA), representing atrial electromechanical de-
lay, were obtained from the lateral mitral annulus, septal mitral
annulus, and right ventricular (RV) tricuspid annulus and were
named lateral PA (Fig. 1), septal PA (Fig. 2), and RV PA
(Fig. 3), respectively. The timing of mechanical activation of
each reference point, namely lateral mitral, septal mitral, and
RV tricuspid annuli, depends on the distances of these points
from the sinus node during sinus rhythm or from the pacing
site during RAA and BB pacing; the RV tricuspid annulus is
the earliest point to be activated by the impulse arising from
the sinus node, while the lateral mitral annulus is the latest.
Therefore, it is hypothesized that the difference between any
two reference points reflects the mechanical delay between
these two points. The difference between septal PA and RV
PAwas defined as the intra-right atrial electromechanical de-
lay (septal PA-RV PA); the difference between the lateral PA
and the septal PA was defined as the intra-left atrial electro-
mechanical delay (lateral PA-septal PA), and the difference
between the lateral PA and the RV PA (lateral PA-RV PA)
was defined as the inter-atrial electromechanical delay [20].
Intra- and inter-observer coefficients of variation for AEMD
variables were found to be less than 5% and not significant.

2.4 Assessment of left atrial mechanical functions

Left atrial (LA) volumes were obtained from apical four-
chamber views by means of the modified Simpson’s method.
The maximum LA volume (Vmax) in the end-systolic phase,
the minimum LA volume (Vmin) in the end-diastolic phase,
and the LAvolume before atrial systole (Vp) (origin of P wave
on electrocardiography) were measured and all volumes were

indexed to body surface area (BSA) and expressed in ml/m2.
Parameters of LA function were calculated as follows: LA
passive emptying volume (LAPEV): Vmax Vp; LA passive
emptying fraction (LAPEF): [(VmaxVp)/Vmax] × 100; LA ac-
tive emptying volume (LAAEV): VpVmin; LA active empty-
ing fraction (LAAEF): [(Vp Vmin)/Vp] × 100; LA total emp-
tying volume (LATEV): VmaxVmin; LA ejection fraction
(LAEF): [(Vmax Vmin)/Vmax] × 100.

2.5 Statistical analysis

Continuous variables were expressed as mean values ± stan-
dard deviation (SD). Statistical analysis was performed by
means of Student’s t test for paired data and one-way analysis
of variance (ANOVA) coupled with Newman-Keuls post hoc
test for multiple comparisons. The Pearson chi-square test was
used to compare categorical variables between the groups. In
all statistical tests, calculated P values of less than 0.05 were
considered statistically significant. Statistical comparisons
were made by means of the statistical software package
SPSS 10.01 (SPSS Inc., Chicago, IL, USA).

3 Results

3.1 Study population

From the initial cohort of 80 DM1 patients, 10 patients were
excluded owing to suboptimal acoustic windows into the atria
(n = 6), current AF during the procedure (n = 2), and poor
patient compliance (n = 2). The study therefore comprised

Fig. 1 Time interval from the
onset of the P wave on surface
ECG to the beginning of the A
wave (PA), representing atrial
electromechanical delay obtained
from the lateral mitral annulus
(lateral PA)
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70 consecutive DM1 patients (mean age 54.2 ± 11.4 years,
45 M) undergoing dual-chamber PM implantation at our hos-
pital. As a control group, we used 70 age- and sex-matched
non-DM1 patients with similar clinical and echocardiographic
features undergoing dual-chamber PM implantation for cardi-
ac rhythm abnormalities. The DM1 patients enrolled showed
normal values of left ventricular posterior wall end-diastolic
thickness (LVPWEDT 9.1 ± 0.5 mm), inter-ventricular sep-
tum end-diastolic diameter thickness (IVSEDT 7.1 ± 1.1), left

ventricular end-diastolic diameter (LVEDD 50.5 ± 1.1 mm),
left ventricular end-systolic diameter (LVESD 30.1 ±
3.1 mm), left atrial diameter (38.2 ± 1.3 mm), LA area (20.1
± 2.9 cm2), and indexed volume (22.1 ± 2.1 ml/m2). They also
showed conserved systolic and diastolic cardiac function, with
normal values of left ventricle ejection fraction (EF 55.3 ±
5.9%), E wave (81.7 ± 14.9 cm/s), A wave (58.9 ± 12.6 cm/
s), E/A ratio (1.3 ± 1.1), and E wave deceleration time (Edt,
192.1 ± 9.5 ms). Basal inter- and intra-left AEMD values

Fig. 2 Time interval from the
onset of the P wave on surface
ECG to the beginning of the A
wave (PA), representing atrial
electromechanical delay obtained
from the septal mitral annulus
(septal PA)

Fig. 3 Time interval from the
onset of the P wave on surface
ECG to the beginning of the A
wave (PA), representing atrial
electromechanical delay obtained
from the right ventricular
tricuspid annulus (RV PA)
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recorded in sinus rhythm were significantly higher in DM1
patients than in the control group (48.2 ± 17.8 vs 32.8 ±
9.9 ms, P = 0.03, and 43.3 ± 15.5 vs 29.4 ± 9.5 ms,
P = 0.03); no statistically significant differences in intra-
right AEMD were observed (14.1 ± 4.2 vs 12.8 ± 7.1 ms;
P = 0.5). Table 1 summarizes the clinical and echocardio-
graphic characteristics of the study population.

3.2 Left atrial mechanical function

The DM1 patients presented normal LA Vmax, LA Vp, LA
Vmin, LA ejection fraction, LA total emptying volume, LA

active emptying volume, LA passive emptying volume, LA
active emptying fraction, and LA passive emptying fraction
values (Table 1).

3.3 Effect of different atrial pacing sites on AEMD

In DM1 patients, temporary RAA pacing did not show statisti-
cally significant differences in inter-AEMD(48.2 ± 17.8vs50.5
± 16.5 ms; P= 0.8), intra-left AEMD (43.3 ± 15.5 vs 44.6 ±
15.8 ms; P= 0.1), or intra-right AEMD (14.1 ± 4.2 vs 15.4 ±
5.8 ms; P = 0.9) in comparison with sinus rhythm. However,
temporary BB pacing determined significantly lower inter-

Table 1 Clinical,
electrocardiographic, and
echocardiographic characteristics
of the study population

DM1 group Control group P values

Patients (n) 70 70
Age (years) 54.2 ± 11.4 53.1 ± 12.2 0.2
BMI (Kg/m2) 19.5 ± 3.6 20.1 ± 1.2.2 0.2
Sex (male/female) 45/25 40/30
SBP (mmHg) 120.8 ± 10.1 119.1 ± 10.8 0.5
DBP (mmHg) 66.6 ± 8.1 60.8 ± 9.1 0.6
HR (bpm) 55.1 ± 5.1 70.2 ± 1.7 0.4
EF (%) 65.3 ± 5.9 63.5 ± 4.5 0.4
FS (%) 31.5 ± 3.2 33.5 ± 1.9 0.4
LVEDD (mm) 50.5 ± 1.1 47.1 ± 1.9 0.4
LVESD (mm) 30.1 ± 3.1 27.7 ± 2.6 0.5
IVSEDT (mm) 7.1 ± 1.1 6.5 ± 1.1 0.6
LVPWEDT (mm) 9.1 ± 0.5 8.1 ± 0.6 0.4
LVM/H 2.7 (g/m 2.7) 35.7 ± 1.1 33.4 ± 4.2 0.4
LVEDV (ml) 105.5 ± 19.2 96.8 ± 19.9 0.4
LVESV (ml) 38.2 ± 12.5 36.9 ± 13.1 0.4
E wave (cm/s) 81.7 ± 14.9 85.8 ± 11.1 0.4
Awave (cm/s) 58.9 ± 12.6 52.2 ± 9.1 0.4
E/A ratio 1.3 ± 1.1 1.4 ± 1.2 0.4
Edt (ms) 192.1 ± 9.5 190.1 ± 9.6 0.4
Left atrial diameter (mm) 38.2 ± 1.3 35.9 ± 2.8 0.5
Left atrial area (cm2) 20.1 ± 2.9 18.8 ± 3.8 0.4
Right atrial area (cm2) 20.5 ± 3.3 19.6 ± 1.9 0.4
LAVI (ml/m2) 22.2 ± 2.1 21.6 ± 1.8 0.4
LA Vmax, ml/m2 32.4 ± 7.1 32.2 ± 7.8 0.4
LA Vmin, ml/m2 13.1 ± 1.9 11.8 ± 4.2 0.4
LA Vp, ml/m2 22.1 ± 3.9 23.2 ± 4.8 0.5
LA EF, % 32.8 ± 7.5 33.3 ± 7.1 0.4
LATEV, ml/m2 23.3 ± 4.7 23.5 ± 5.8 0.4
LAAEF, % 0.46 ± 0.08 0.44 ± 0.06 0.4
LAAEV, ml/m2 8.1 ± 3.7 9.2 ± 3.2 0.4
LAPEF, % 0.39 ± 0.05 0.39 ± 0.06 0.5
LAPEV, ml/m2 12.9 ± 3.5 13.5 ± 3.8 0.4
P wave duration, ms 100.4 ± 20.9 65.9 ± 8.2 0.03
Sino-atrial node block, n (%) 18 (25.7) 0 (0)
First-degree AV block, n (%) 32 (45.7) 0 (0)
Second-degree AV block, n (%) 9 (12.8) 15 (21.4)
Combined AVN and SAN block, n (%) 11 (15.7) 0 (0)
Cardioinhibitory vasovagal syncope (%) 0 (0) 55 (78.6)

BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, HR heart rate, EF ejection
fraction, FS short fraction, LVEDD left ventricular end-diastolic diameter, LVESD left ventricular end-systolic
diameter, IVSEDT inter-ventricular septum end-diastolic diameter thickness, LVPWEDT left ventricular posterior
wall end-diastolic thickness, LVM/H 2.7 left ventricular mass indexed to height to the power of 2.7, LVEDV left
ventricular end-diastolic volume, LVESV left ventricular end-systolic volume, EdtEwave deceleration time, LAVI
left atrial indexed volume, LAVmax left atriummaximum volume, LAVmin left atrium minimum volume, LAVp
left atrium volume before atrial systole, LAEF left atrium ejection fraction, LATEV left atrium total emptying
volume, LAAEF left atrium active emptying fraction, LAAEV left atrium active emptying volume, LAPEF left
atrium passive emptying fraction, LAPEV left atrium passive emptying volume
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AEMD (36.1 ± 17.1 vs 50.5 ± 16.5ms;P= 0.001) and intra-left
AEMD (32.5 ± 15.2 vs 44.6 ± 15.8 ms; P= 0.001) values than
temporary RAA pacing. No statistically significant difference
was found in intra-right AEMD (12.2 ± 4.6 vs 15.4 ± 5.8 ms;
P=0.2) (Table 2; Fig. 4). Therewas not a statistically significant
difference in P wave amplitude (2.96 ± 0.8 vs 2.76 ± 1.4 mV;
P= 0.2), atrial pacing threshold (0.46 ± 0.14 vs 0.66 ± 0.46 V;
P=0.2),oratrialbipolar impedance(634.79 ± 122.15vs567.56
± 281.87; P= 0.2) between BB and RAA pacing. In the control
group, neither temporaryRAApacing nor temporaryBBpacing
showedstatisticallysignificantdifferences in inter-AEMD,intra-
left AEMD, or intra-right AEMD values in comparison with
sinus rhythm (Table 3).

4 Discussion

In thepresentstudy,wecomparedtheimpactof temporarypacing
from the inter-atrial septum in the region of Bachmann’s bundle
withthatofrightatrialappendagepacingonatrialelectromechan-
ical delay in DM1 patients undergoing PM implantation for car-
diac rhythmabnormalities.Studying theatrial electromechanical
delay in DM1 patients with conserved left ventricular systolic
function and normal left atrial mechanical function offers an in-
teresting clinical opportunity to exclude the influence of LA en-
largement, LVoverload, and other possible comorbidities on the
evaluation of the inhomogeneous atrial propagation of sinus im-
pulses and to determine the relationship between the different
atrial pacing sites and AEMD indices. According to previous
reports in DM1 populations, atrial lead placement in the region

ofBB is affected by a low rate of sensing and pacing defects [11,
12] andoffers the advantageof reducing theoversensingof theR
wave on the atrial lead [21]. The role ofBBpacing in the preven-
tion of atrial fibrillation is still controversial [22–26]. Bailin et al.
[22] found that BB pacing reduced progression to chronic atrial
fibrillation when compared with RAA pacing in patients with
sinus bradycardia and paroxysmal atrial fibrillation. Yu et al.
[23] showed that single-site pacing at Bachmann’s bundle was
moreeffective thanbiatrialordual-siteatrialpacing inpreventing
the induction of AF. Nevertheless, in a larger multi-center, ran-
domized study, the Atrial Septal Pacing Efficacy Clinical trial
(ASPECT) [24], the atrial septal lead location did not reduce
AF frequency or burden in spite of reducing premature atrial
complexes. These results were confirmed by Hakacova et al.
[25] in a small groupofpatientswithdrug-refractoryparoxysmal
AF undergoing pacemaker implantation, and by Katsivas et al.
[26] in a randomized controlled study that included patients re-
quiring atrial pacing for sinus node dysfunction without docu-
mented AF episodes in the 3months before pacing.

The duration of atrial electromechanical delay, as evaluated
by TDI echocardiography, can be used for the non-invasive
measurement of inter-atrial and intra-left atrial conduction
times. In particular, intra- and inter-AEMD are useful param-
eters for assessing the risk of AF in some clinical conditions
[13–18]. In our DM1 patients, the atrial electromechanical
delay indices (inter-AEMD and intra-left AEMD) were signif-
icantly higher than in age- and sex-matched healthy controls.
A cutoff value of 39.2 ms for intra-left AEMD displayed a
sensitivity and specificity of 90% in identifying DM1 patients
at high risk of AF. A cutoff value of 57.7 ms for inter-AEMD

Table 2 Atrial electromechanical
delay values according to
different atrial pacing sites in
DM1 patients

Sinus rhythm RAA pacing BB pacing P*

Inter-AEMD (ms) 48.2 ± 17.8 50.5 ± 16.5 36.1 ± 17.1 0.001

Intra-left AEMD (ms) 43.3 ± 15.5 44.6 ± 15.8 32.5 ± 15.2 0.001

Intra-right AEMD (ms) 14.1 ± 4.2 15.4 ± 5.8 12.2 ± 4.6 0.2

Inter-AEMD inter-atrial electromechanical delay, Intra-left AEMD intra-left atrial electromechanical delay

*P interaction between AEMD values of BB and RAA pacing

Fig. 4 Effect of different atrial
pacing sites on AEMD
parameters in DM1 patients
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had a sensitivity of 84.2% and a specificity of 93.5% in iden-
tifying DM1 patients at high risk of developing AF [27].
Choosing the optimal atrial lead position according to the
electrical parameters and to AEMD values could be a useful
means of reducing the AF risk in DM1 patients. To the best of
our knowledge, ours is the first study to assess the effect of BB
and RAA pacing on echocardiographic parameters that reflect
heterogeneity of atrial depolarization in DM1 patients under-
going pacemaker implantation.

4.1 Main findings

In our DMI population, temporary BB pacing was associated
with significantly lower inter-AEMD and intra-left AEMD
values than temporary RAA pacing, when sensing and pacing
electrical parameters were equal. No statistically significant
difference was found in intra-right AEMD.Moreover, the lack
of significant differences in the control group between AEMD
values during temporary BB pacing and RAA pacing in com-
parison with sinus rhythm suggests that the decreased AEMD
seen in DM1 patients during BB pacing may be related to the
greater proximity of this pacing site to the areas of slow con-
duction, such as the BB region and the left atrium. Further
studies, including the electro-anatomical mapping of the atrial
chambers, are necessary to better define the distribution of
fibrosis pattern and to assess the clinical benefits of alternative
atrial pacing sites on AF burden reduction in DM1 patients.

4.2 Limitations

The present study assessed only the acute effects of atrial
pacing from different sites (BB and RAA) on AEMD in
DM1 patients, and it did not consider the long-term effects
of BB pacing on AEMD in this population. We are therefore
unable to comment on whether the changes observed would
be maintained or become progressive. Further studies are nec-
essary to address the clinical benefits of alternative atrial pac-
ing sites on AF burden reduction in DM1 patients. The echo-
cardiographic measurements were performed in the only su-
pine position because of the need of keeping the patient in this
position during the PM implantation; this represents a limita-
tion of the present study, considering that the optimal apical
four-chamber view can be obtained only with left lateral po-
sition. The Doppler measurements were made setting the

monitor sweep speed at 50–100 mm/s. The decision of the
minimum speed to adopt was left to the physician’s choice
and experience, however only for a small percentage of
DM1 patients; we used a speed lower than 100 mm/s (n = 3/
70, 4.3%); in the remaining part of the study population (66/
70, 95.7%), we used a speed of 100 mm/s. Moreover, if on the
one hand the presence of first-degree AV block in 45.7% of
the study population determined the overlap of tissue E and A
waves, making onset of A difficult to find, on the other hand,
the intra- and inter-observer coefficients of variation were
found to be less than 5% and not significant.

5 Conclusions

According to our results, the atrial pacing in the Bachmann
bundle region is associated with significantly lower echocar-
diographic indices of atrial electromechanical delay (inter-
AEMD and intra-left AEMD) than right atrial appendage pac-
ing in the DM1 population undergoing dual-chamber PM im-
plantation. Further studies should be conducted to confirm
these results in a long-term follow-up evaluation and to cor-
relate the decreased atrial electromechanical delay with the
atrial fibrillation burden.
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