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Summary

This study has been undertaken in patients with hypertrophic obstructive cardiomyopathy (HOCM) to elaborate
indications and contraindications for electrotherapy of the heart (in the form of the dual chamber pacing with the
shortened AV delay), to evaluate clinical and hemodynamic effects of the therapy, as well as to develop algorithms
to program a pacemaker individually to a patient. 40 patients with the resistant to medication HOCM have been
investigated. ECG and IEGM monitoring, bicycle ergometry, echocardiography (2D, Doppler), phono-
cardiography, temporary dual chamber pacing along with simultaneous heart chamber sensing have been carried
out; when indications have been met a pacemaker has been implanted. Temporary dual chamber pacing with the
AV delay ranging from 50 to 120 ms in 83% of patients resulted in decreasing of the left ventricle outflow fract
(LVOT) systolic pressure gradient (SPG). Dual chamber pacemakers have been implanted in 28 patients with
intact sinus rhythm. Standard follow-up procedures have been undertaken during periods of 12-36 months (mean
period is 252 months).

VDD and DDD pacing with the optimised AV delay (mean - 78+3 ms) resulted in reduction of main disease
symptoms. Syncopes disappeared in 85% of the cases. Mean functional class of cardiac stenosis decreased from
2.3+0.1 to 1.3%0.1, and mean functional heart insufficiency class - from 2.1+0.1 to 1.30.1. Antiarrhythmic effect of
the dual chamber pacing on atrial flimmer and tachycardia, as well as on ventricular arrhythmias was distinct.
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Introduction

Medication and surgical treatment of HOCM often
appears to be not effective [1-5]. In many cases dual
chamber pacing with the shortened AV delay - new
special kind of electrotherapy of the heart, is the only
alternative for HOCM patients [6].

In 1975, P. Hassenstein, investigating peculiar
features of intracardiac hemodynamics in patients with
single chamber pacemakers implanted due to
complete AV block, paid attention to the fact that right
ventricle apex stimulation peculiarly in HOCM patients
resulted in the LVOT SPG reduction. Improvement of
the course of the HOCM disease with constant dual
chamber pacing was first reported in the beginning of
eighties (P. Gardner et al.) [7].

Recently, electrotherapy of HOCM patients is
increasingly experienced in many clinical centres
world-wide [8-13]. Main research topics are:

indications and contraindications of the method,
peculiarities of pacemaker programming, therapeutic
effect on intracardiac hemodynamics, on the heart
structure, on HOCM symptoms and course of the
disease, associated sudden heart death. These
questions have been tried to be answered also in this
study.

Material and methods

Patients

40 patients with the drug resistant HOCM have been
studied: 24 female and 16 male of the age ranging
from 30 to 70 years. HOCM has been had diagnosed
1 to 24 years prior to the study. HOCM has the
obstructive form in 36 cases and the non-obstructive -
in 4 cases. 17 patients (43%) have manifested primary
resistance to such medicaments as B-adrenergic
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blockers, Ca-channel antagonists, cordarone. 16
patients (40%) have demonstrated the drug ,exit"
effect on the average after 18 months of the therapy.
Proarrhythmic  effect of antiarrhythmics was
documented in 2 patients (5%). One patient (female)
underwent myoectomy of the ventricular septum, that
appeared to be as inefficient as the medication
therapy. In other patients, drug therapy can hardly be
used due to bradycardia. So. all patients of this group
have had complicated, hardly cured with drugs, course
of the HOCM disease.

Methods
Patients underwent initially echo-cardiography, ECG
Holter monitoring, bicycle ergometry, phono-

cardiography. Dynamics of the LVOT SPG (direct
blood pressure measurements in the aorta and the left
ventricle) have been evaluated during temporary dual
chamber pacing. When indications have been
documented, a pacemaker has been implanted.

Control studies have been carried out including
evaluation of the clinical course of the disease, of the
data of echo-cardiography, phono-cardiography,
bicycle ergometry, ECG Holter monitoring, IEGM trend
analysis 12 months after the pacemaker implantation.

Dual chamber pacemakers have been implanted in 28
patients (Diplos 06, n=25, and Ergos 03, n=3; all
BIOTRONIK, Berlin). HF ablation of the AV node has
been performed in 3 patients with atrial fimmer and
fibrillation, resistant to antiarrhythmic therapy, and in
one patient with the constant tachysystolic form of
atrial fibrillation.

Electrotherapy indications and contraindications

Main indications for dual chamber pacing therapy with
the shortened AV delay for patients with the
obstructive form of HOCM were in our study as
following:

e distinct HOCM clinical symptoms (second and
higher functional classes of cardiac stenosis and of
heart insufficiency, lower classes with syncopes
and their resistance to drug therapy);

e high (more than 30 mmHg) SPG of the LVOT
lowered to at least 25% by temporary dual
chamber pacing with the shortened AV delay.

Dual chamber pacing was indicated for patients with
the non-obstructive form of HOCM when:

e HOCM symptoms were distinct (second and higher
classes of cardiac stenosis and of heart
insufficiency, or lower classes, but with syncopes)
and drug therapy was not efficient along with no

increase of the LVOT SPG during temporary dual
chamber pacing.

Besides that, independently from the HOCM form the
procedure of pacemaker implantation, of course, was
indicated in the case of the sick sinus syndrome or AV
block of higher degree.

Dual chamber pacing electrotherapy of HOCM was
contra-indicated in the case of:
e apical form of the disease,
e intrinsic short PQ interval that could not be
prolonged by medicaments or ablation,
constant form of flimmer,
organic changes of the mitral valve,
increased LVOT SPG during temporary dual
chamber pacing.

Results
Dynamics of the LVOT SPG during temporary dual
chamber pacing

Initially, the mean value of the LVOT SPG was 355
mmHg, that did not change significantly during
temporary pacing in the AOO mode, 3615 mmHg
respectively (Fig. 1).
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Figure 1. Dependence of the LVOT SPG on the mode
of temporary pacing and on the AV delay (M+m).

This parameter increased (maximum with the AV
delay equal to 75 ms, being 140% of the initial value)
only in one case during the right ventricle apex
stimulation in the dual chamber mode. In 4 patients
with the non-obstructive form of HOCM the initial low
value of LVOT SPG (4-5 mmHg) did not change

Progress in Biomedical Research



May 1997

33

significantly. In other 24 patients the right ventricle
apex stimulation in the dual chamber mode with the
shortened AV delay has resulted in the LVOT SPG
decrease of different degree (Fig. 2).
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Figure 2. Dynamics of the LVOT SPG in 38 years old
HOCM patient F: A - initial data with sinus rhythm
(LVOT SPG is 76 mmHg), B - during dual chamber
pacing with the AV delay of 100 ms (LVOT SPG is 60
mmHg). Plv - pressure in the left ventricle, Pao -
pressure in the ascending aorta.

With the AV delay of 50 ms the mean LVOT SPG has
decreased to 24+5 mmHg, i.e. by 31% of the initial
value (p=0.01). With the AV delay of 75 and 100 ms
the LVOT SPG is on the average 256 mmHg, i.e. by
29% lower than the initial value (p=0.01), while at 120
ms - 28+5 mmHg (20% lower, p=0.01).

With the AV delay of 150 and 200 ms the LVOT SPG
was 30+5 and 315 mmHg, appropriately (decreased
by 11% in the former case, and increased by 3% in
the latter case). But, these changes statistically are
not significant (p>0.05) (Fig. 1).

Maximum reduction of the LVOT SPG falls to the AV
delay value of 715 ms. No statistically significant
change of the LVOT SPG has been registered during
stimulation of the upper third of the ventricular septum.

It should be noted, that no significant pressure change
in the ascending aorta during dual chamber pacing
has been registered, i.e. the LVOT SPG has changed
exclusively due to pressure decreasing in the left
ventricle cavity during systole.

Dynamics of the LVOT SPG during dual chamber
pacing with the shortened AV delay

Initially, the mean value of the LVOT SPG was 355
mmHg, parameter values being the same whether
measured directly or with the aid of the Doppler-echo-
cardiography in the constant wave mode.

Follow-up study carried out after 252 months of the
electrotherapy has shown that the LVOT SPG,
measured by the Doppler-echo-cardiography, is
decreased not only in comparison with initial values,
but also in comparison with the values measured
during temporary dual chamber pacing, being on the
average 7+1 mmHg, p<0.05 (Fig. 3).

LVOT SPG (mmHg)

* %
40-

30.

204

104

Figure 3. Dynamics of the LVOT SPG: 1 - initial, 2 -
during temporary dual chamber pacing, 3 - after
permanent dual chamber pacing therapy.

Dynamics of the HOCM clinical picture in the
course of dual chamber pacing therapy with
the shortened AV delay

All 28 patients had syncopes prior to pacemaker
implantation, with the mean functional class of cardiac
stenosis being 2.3120.1 and the mean functional class
of heart insufficiency being 2.1+0.1. Initial clinical
picture in this group is presented in Table 1.

No one of patients have had syncopes during the first
year after pacemaker implantation. 6 patients (21% of
the initial number) have had dizziness, one of them
having it much more rarely and only under physical
load. The mean functional class of cardiac stenosis
has decreased to 1.2+0.1, and the mean functional
class of cardiac insufficiency - to 1.3£0.1 (Fig. 4 and 5,
appropriately).

According to phono-cardiography 17 of 28 patients
(61%) already beginning from the first month of
electrotherapy had significantly lower amplitude and
duration of the systolic ejection noise (Fig. 6).
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During the first year of the therapy the number of
paroxysmal atrial fibrillation (p=0.05), atrial flimmer
(p=0.025), ventricular tachycardia (p=0.025) and
ventricular extrasystoles (p=0.01) was significantly
decreased. The number of atrial extrasystoles has not
changed significantly (p>0.05). Dynamics of the atrial
chaotic tachycardia and of the AV reciprocal
tachycardia was not statistically evaluated due to their
rare character.

Rhythm and conductance disturbance %

Paroxysmal atrial fibrillation 25

Paroxysmal chaotic atrial tachycardy

Paroxysmal AV node tachycardy

n
7
Paroxysmal atrial flimmer 6 | 21
2
1
74

Paroxysmal ventricular tachycardy 25
Atrial extrasystoles 20 | 71
Ventricular extrasystoles 23 | 82
SSS 4 14
| degree AV block 3 11
Il degree AV block 1 4
Complete AV block 2 7
Table 1. |Initial picture of heart rhythm and

conductance disturbances in HOCM patients prior to
dual pacemaker implantation.
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Figure 4. Dynamics of cardiac stenosis functional
class (FC) in HOCM patients in the course of
permanent dual chamber pacing with the shortened
AV delay.

7 patients with initially intact sinus node function had
shown a distinct statistically significant (p<0.00001)
decrease of the sinus rhythm in the course of
permanent dual chamber pacing (in a month). All

patients with implanted pacemakers have had
significant (p<0.00001) sinus rhythm decrease.
The follow-up period was 24 months for 25 patients

and 3 years for 3 patients. No mortality is registered in
the group of patients with dual chamber pacemakers.
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Figure 5. Dynamics of the heart insufficiency
functional class NYHA in the course of permanent dual

chamber pacing with the shortened AV delay.

Figure 6. Dynamics of the phonocardiography in
HOCM patient C in the course of permanent dual
chamber pacing with the shortened AV delay (A -
initial, B - effect of therapy).

The patients demonstrated further decrease of the
functional class of cardiac stenosis and of heart
insufficiency, to mean values of 1.0+0.1 and 1.1+0.1
(p<0.05), appropriately, in 24 months following the
pacemaker implantation. Only 4 patients have had
syncopes. Paroxysmal atrial fibrillation, atrial flimmer,
ventricular tachycardia, as well as ventricular
extrasystoles remained at the same level (p>0.05).

No syncopes were registered among patients followed
up for 36 months. Cardiac stenosis and heart
insufficiency of the second functional class were
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registered only in one female patient. Other patients
had cardiac stenosis and heart insufficiency of first
functional class. Course of heart arrhythmias did not
change significantly. In general, the number of patients
in this group is not sufficient for statistical analysis.

The mean AV delay after the follow-up period of one
year was 78+3 ms for sensed atrial event and 116+3
ms for paced atrial event.

Effect of the electrotherapy on the heart structure
and intracardiac hemodynamics

The echocardiographic data of the HOCM patients
before and 25+2 months after the pacemaker
implantation are presented in Table 2. The degree of
the anterior systolic movement of the mitral valve has
been estimated according to L. Fananapazir [7].

échocardiographic Initial After 12 month
parameters (M+#m) long therapy
LV wall thickness (cm):

- upper third of the IVS  |2,1+0,1 2,1£0,1

- middle third of the IVS | 2,3£0,1 2,4+0,2

- LV posterior wall 1,4+0,1 1,4+0,1
Heart chamber sizes

(cm):

- LA 4,8+0,2 4,8+0,2

- LV (diastolic size) 4,3+0,2 4,5+0,1

-RA 4,5+0,2 4,8+0,2

- RA (diastolic size) 3,210,1 3,2+0,2
Mitral regurgitation 1,18+0,19 |0,96+0,18
degree

Degree of the MV ASM | 0.68£0,15 |0,68£0,15
LVOT SPG (mmHg) 3715 7+1

E/A ratio 1,2+0,1 1,2+0,1

Table 2. Dynamics of the echocardiographic
parameters (IVS - interventricular septum, MV ASM -
mitral valve anterior systolic movement).

No statistically significant changes of mean values of
the ventricle wall thickness in the upper and middle
thirds of the septum and the posterior wall, as well as
mean sizes of the left and the right heart chambers
(p>0.05) have been observed. There have been no
statistically significant changes in the degree of mitral
regurgitation, in anterior systolic movement of the
mitral valve and diastolic function of the left ventricle
(peak ratio E/A) (p>0.05).

Discussion

Dual chamber pacing with the shortened AV delay is a
new method of therapeutical treatment of patients with
the drug resistant HOCM, several problems of its
application still remaining a problem of scientific
analysis.

Indications and contraindications are to be considered
first. Along with other investigators [7, 8, 10, 14, 15],
we consider on the basis of our clinical experience the
permanent dual chamber pacing with the shortened
AV delay to be indicated for obstructive HOCM
patients having high SPG in the LVOT at rest and
distinct disease symptoms resistant to drug therapy.

The questions arise whether the effect of permanent
pacing in patients with the obstructive form of HOCM
can be forecasted on the basis of the LVOT SPG
changes during temporary pacing, and if yes - what
will be the criterion.

Direct correlation of the success of the therapeutic
method with the LVOT SPG lowering during test
temporary stimulation is proven. The criteria is a 25%
and larger lowering of the pressure gradient [10, 15-
18].

On the contrary, Fananapazir et al. [7] consider
intracardiac hemodynamic changes during temporary
stimulation not to be a forecasting criterion, and left
heart chamber should not be probed with the aim to
select HOCM patients for permanent dual chamber
pacing.

Our study has shown correlation of distinct LVOT SPG
lowering during temporary stimulation with its stable
lowering as the result of permanent pacing and
regression of main disease symptoms. That is why,
we consider left heart chamber probing as very
informative measure to select finally HOCM patients
for permanent dual chamber pacing, especially to
exclude the cases with obstructive defects of coronary
arteries.

Is permanent dual chamber pacing indicated also for
patients with the non-obstructive form of HOCM?
Results have been recently reported that demonstrate
the disease symptoms to be less distinct and the load
tolerance been increased in patients with the non-
obstructive form of HOCM in the course of the
permanent dual chamber pacing with the shortened
AV delay. The therapy is indicated for patients with the
non-obstructive form of HOCM resistant to drugs and
with distinct disease symptoms [19-21]. We follow up 5
patients of the latter case.

Temporary pacing has resulted in increased LVOT
SPG in one of them, while in other four it has had no
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effect. A dual chamber pacemaker has been implanted
in those 4 patients, and significant regression of the
disease symptoms has been observed after a year of
the therapy. We imply on the basis of our results that
permanent dual chamber pacing with the shortened
AV delay is indicated for patients with the non-
obstructive form of HOCM when the disease
symptoms are distinct, resistant to drug therapy, and
there is no increase in the LVOT SPG during a probe
stimulation.

The therapy is indicated without any condition for
patients with the obstructive and the non-obstructive
HOCM forms when the disease is associated with the
SSS or AV block of higher degree. The left heart
chamber probing is not obligatory, but rather desirable,
analysis of the systolic pressure gradient dynamics
during the temporary pacing being useful to program
an implantable pacemaker later on.

We agree with the majority of authors considering the
permanent dual chamber pacing with the shortened
AV delay not indicated for HOCM patients with organic
changes of the mitral valve accompanied by its
dysfunction, with the PQ interval being less than 160
ms and not subjected to prolongation by medication or
by HF ablation; the therapy is contraindicated as well
when probe stimulation results in the LVOT SPG
increase or in increased mitral regurgitation [22]. We
do not have patients with the apical form of HOCM in
our clinical experience, but the therapy has been
shown to be not efficient in that particular case [22].

Should a pacemaker be implanted in HOCM patients
with the paroxysmal atrial flimmer and fibrillation,
especially frequent? As our experience has shown,
permanent dual chamber pacing with the shortened
AV delay has antiarrhythmic effect in regard to
paroxysmal forms of flimmer, hence we consider
paroxysmal supraventricular, even frequent, lasting
and drug resistant, not to be a contraindication for
implantation of a dual chamber pacemaker in HOCM
patients. In those cases the implantation can be
applied alone or in combination with the drug therapy.
If the measures are not effective, the AV node ablation
is indicated.

Can the electrotherapy be applied in HOCM patients
with the permanent form of AF? Evidently, the dual
chamber pacing is not possible in those patients. Still,
single chamber ventricular pacing is known to
decrease the LVOT SPG in HOCM patients with the
sinus rhythm. But, asynchronous functioning of atria
and ventricles leads to negative hemodynamic effects
- decrease of the systemic blood pressure and of the
stroke volume, diminishing the effect of the LVOT

obstruction decrease [15]. The problem of atria and
ventricles synchronisation is no more actual at
permanent form of AF, and the LVOT obstruction
decrease in the case of the single chamber pacing is
an important therapeutic factor as in the case of the
dual chamber pacing. We have observed regression
of HOCM symptoms due to permanent ventricular
rate-adaptive pacing in a patient with the complete
artificial AV block and permanent form of AF, the result
reported also elsewhere [7, 14, 23].

What is the effect of the electrotherapy on HOCM, on
its symptoms dynamics? The results demonstrated
that syncopes disappeared or became very seldom in
96% of patients, cardiac stenosis and heart
insufficiency as well were in regression. The results
correlate with the data published elsewhere: 94% of
HOCM patients have no syncopes or pre-syncopes
after a period of dual chamber pacing [7, 12, 13, 15,
23-25], while cardiac stenosis is less pronounced
changed from functional class Ill down to functional
class | [13, 15, 26]. Heart insufficiency is also
significantly lower, by one-two classes [15, 16, 25, 27].
These changes of the mean classes of heart
insufficiency and of cardiac stenosis were not as
pronounced in our study as in the cited data, the
difference being probably due to initial lower classes
and elder age of the followed up patients.

In the course of the 3 years long follow-up period we
do not have had any lethal cases, as in the case study
of N. Sadoul et al. [10]. L. Fananapazir et al. [7] report
that 2 patients have suddenly died in the long follow-
up period after the pacemaker implantation (1%). So,
the HOCM therapy not only positively affects the
disease symptoms, but probably lowers the risk of the
sudden heart death. v

Dynamics of heart arrhythmias in the course of the
electrotherapy is a problem of interest. Permanent
pacing resulted in significantly much more seldom
paroxysms of AF, ventricular tachycardia and
ventricular extrasystoles already in one month. We do
not have observed recidives of atrial chaotic
tachycardia after the therapy beginning. No similar
stimulation effect has been observed in regard to atrial
extrasystoles and reciprocal AV tachycardia, the latter
being successfully treated by the AVT pacemaker
mode. Along with that, L. Fananapazir et al. consider
that in spite of the fact that dual chamber pacing
decreases the LVOT obstruction, mitral regurgitation
and blood pressure in the left atrium, it does not result
in any significant decrease of the left atrium sizes and
regression of supraventricular tachycardias. Due to
that a conclusion is made that AF in HOCM patients is

Progress in Biomedical Research



May 1997

37

rather a consequence of the ,electrical atrial disease®,
than of the intracardiac hemodynamics failure, and
hence should not be corrected with the aid of dual
chamber pacing.

We have not observed any significant reduction of the
left atrium cavity or mitral regurgitation decrease in
patients with much more seldom paroxysms of atrial
flimmer or fibrillation as well, but the antiarrhythmic
effect of dual chamber pacing was quite evident. The
mechanisms responsible for the effect are not yet
quite clear and need to be studied further.

Studying the sinus rate variability in the course of the
applied electrotherapy we have observed significant
rate changes not yet described in the literature. The
effect was a stable sinus bradycardy after one month
of dual chamber pacing in patients with initial intact
sinus node. The mechanism of the developed
bradycardy is not yet clear, but it can be speculated
that shortening of the AV delay is able to suppress
sympathetic activity, thus acting as a B-adrenergic
blocker.

The AV delay is the main stimulation parameter in the

HOCM therapy without any doubt. What are the

criteria to estimate whether the AV delay is adequate?

We imply them to be, as accepted elsewhere [7,

14,28, 29]:

e constant (at rest as well at any kind of activity)
presence of the most ,broad‘ stimulated QRS
complex in the surface ECG;

e maximum decrease of the LVOT SPG measured
with the means of the constant-wave Doppler-
echocardiography;

e positive dynamics of the disease course.

The PQ interval is known to decrease along with the
heart rate increase. For that reason, a fixed value of
the AV delay in the HOCM therapy will result in not full
,capture® of ventricles by the pacemaker stimulus
during physical activity or emotional stress, thus
lowering the therapy efficiency. Due to that, we have
applied the rate-adaptive AV delay in order to achieve
maximal therapeutic effect.

The load is modelled by physical tests [7] or by
isoproterenol [30] in order to adjust the rate-adaptive
AV delay. Bicycle ergometry has been applied in our
study.

The AV delay, optimal for the HOCM therapy, varies in
rather wide ranges: values defined are 50-100 ms
[15], or even 47-75 ms [10]. In compliance with the
study [7] most often used values were 120 and 125

ms, but a good clinical effect was achieved also with
the AV delay of 140, 150 and even 180 ms.

In our study, the mean optimal basic value of the AV
delay in the case of the atrial sensed event was 783
ms after 12 months of the electrotherapy. In general,
the optimal AV value during the probe pacing is
significantly correlated to the optimal value in the
course of the permanent 12 month therapy for the
whole group of patients.

What is the mechanism of the electrotherapeutic
effect? According to most accepted hypothesis, the
right ventricle apex excitation synchronised with the
atrial activity results in changes of the course of the
left ventricle contraction, namely in the delayed
ventricular septum activation. Along with that, the
LVOT obstruction is decreased, the fact manifested in
lowered LVOT SPG. Shortened time of the contact of
the mitral valve with the upper third of the ventricular
septum seems to ‘play the main role in decreased
LVOT obstruction {8, 14, 22, 31].

Does permanent dual chamber pacing lead to heart
remodelling? There is no yet a distinct answer to the
question, but just two different opinions. The one
implies that only the left ventricle contraction sequence
is changed by stimulation [15, 32, 33]. The other
considers the stimulation effect to be more
complicated and comprising two phases. First phase,
starting immediately with the stimulation includes
intracardiac hemodynamic changes of the reversible
functional character that disappear on stimulation
switching off. Second phase starts on approximately
12 months of permanent dual chamber stimulation and
is characterised by heart structural changes that
amplify the therapeutic effect of the stimulation.
Measurable structural remodelling of the myocardium
is observed in 23% of the cases and is due mainly to
reduction of the left ventricle myocardium mass
caused by decreased thickness of the anterior part of
the ventricular septum and of the distal part of the left
ventricle anterior wall [7, 8, 15, 18, 22].

What is the mechanism of the structural changes in
the heart? May be, it is due only to decreased LVOT
obstruction [8]. But, the LVOT obstruction is
decreased also after septal myoectomy, the LV free
wall thickness being not changed. Hence, the LVOT
obstruction decrease itself can not cause heart
structural changes [7].

Structural changes can not be caused also by
paradoxical movement of the interventricular septum
alone, as far as the movement is characteristic also for
HOCM patients with the total block of the left His
bundle fascia, but the patients demonstrate the
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thickness reduction rather of the LV posterior wall than
of the anterior part of the interventricular septum [34].
Hypotheses are also studied of possible changes of
the spatial orientation and of the myocyte structure
along with the permanent dual chamber pacing [35].

Most probable seems to be a theory that explains the
heart structural changes due to permanent dual
chamber pacing by early excitation of the right
ventricle apex, early activation of the anterior part of
the interventricular septum, and delayed activation of
the posterior part of the interventricular septum, of the
left ventricle posterior wall, of the anterior-lateral part
of its free wall. Inhomogenity of the segmental
contractile work and changes of the LV myocardium
mass are observed along with that [7].

The hypothesis on structural remodelling of the heart
due to permanent dual chamber pacing is confirmed
by the phenomenon of the pacing therapeutical effect
and of the reduced LVOT SPG preserved during a
long period of time after a test pacemaker switching off
[7, 35, 36].

In accordance with the results of other authors [7, 10,
15, 16,18, 37,38], our results demonstrate reduction of
the LVOT SPG in the course of the dual chamber
pacing with the ventricular electrode in the RV apex.

Along with that, no statistically significant changes of
the LVOT SPG during the interventricular pacing at the
upper third have been registered in contrast to the
result of K. Matsumoto et al. who have observed even
larger gradient decrease in that case than during the
RV apex stimulation [39].

The LVOT SPG decrease has been recorded during
temporary stimulation as well as during permanent
pacing, the mean value after one year being
decreased not only in comparison to the initial value,
but even in comparison to the minimal mean value
achieved during the temporary test stimulation. This
trend has been described by L. Fananapazir et al. [7,
36], X. Jeanrenaud, J.J. Goy, L. Kappenberger [15],
and N. Sadoul et al. as well [10].

In accordance with X. Jeanrenaud et al. [15, 16] our
study has also revealed no significant changes of
mean values of the left ventricle wall thickness and
heart chamber sizes after 252 months of the
electrotherapy, as well as no statistically significant
therapy effect on the LV diastolic function in HOCM
patients.

Thus, the results of the study are more in favour of the

theory that explains the therapeutic effect not by
changes of the LV wall thickness and of the

myocardium mass, but rather by functional

remodelling of the LV contraction sequence.

Along with that, L. Fananapazir et al. [7] have revealed
the LV myocardium mass reduction in 23% of HOCM
patients on the average after 2.3+0.8 years of the
permanent dual chamber pacing. Some of our patients
have demonstrated statistically insignificant reduction
of the ventricular septum thickness and (or) of the LV
posterior wall thickness after one year of the
electrotherapy, but, probably, a longer period of
permanent dual chamber pacing with the shortened
AV delay is necessary to develop more distinct
structural heart changes. Thus, it should be further
elaborated whether decrease of the ventricular septum
thickness and the LV myocardium mass reduction are
possible.

Conclusion

Electrotherapy of the heart is a new efficient method to
cure patients with heavy, drug resistant, obstructive
and non-obstructive forms of HOCM being
advantageously much less traumatic in comparison to
surgical methods. Its specific features are:

e Dual chamber pacing with the shortened AV delay
decreases the LVOT obstruction in HOCM
patients, as manifested by stable reduction of the
LVOT SPG.

e Permanent dual chamber pacing improves clinical
course of the disease - syncopes being very
seldom, cardiac stenosis and heart insufficiency
being less prominent.

e Atrial flimmer and fibrillation paroxysms and
ventricular arrhythmias become rare, sinus rhythm
decreases as well.

e No statistically significant changes of the LV wall
thickness, of heart chamber sizes, of the anterior
systolic movement of the mitral valve, of the mitral
regurgitation degree, and of the LV diastolic
function as well have been revealed after 25+2
months of pacing.

e Permanent dual chamber pacing with the
shortened AV delay is indicated for patients with
the obstructive form of HOCM when:

- the disease symptoms are very distinct,

- drug therapy resistance is present,

- high LVOT SPG (more than 30 mmHg) at rest is
reduced during temporary stimulation by 25% or
more.
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e Permanent dual chamber pacing with the
shortened AV delay is indicated for patients with
the non-obstructive form of HOCM when:

- the disease symptoms are very distinct,

- drug therapy resistance is revealed,

- LVOT SPG is not increased during temporary
stimulation.

e Permanent dual chamber pacing with the
shortened AV delay is not indicated when:
- organic mitral valve changes are present
accompanied by its functional dysfunction,
- PQ interval is very short (less than 160 ms) and
can not be prolonged by medication or by HF
ablation,
- the LVOT SPG is increased during a test
temporary pacing,
- the disease has the apical form.
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