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Abstract

Objective: To assess the acute and mid-term results of cardiac function improvements and left ventricular outflow tract gradi-
ent (LVOTG )changes in 30 patients displaying hypertrophic obstructive cardiomyopathy (HOCM) treated with percutaneous trans-
luminal septal myocardial ablation (PTSMA). Methods: PTSMA was intended for 32 patients comprising of 13 women and 19
men (average years being 54.1 + 15.5) to be treated in accordance with the following inclusion criteria; The New York Heart As-
sociation(NYHA) definition for cardiac functional class IIT or IV ,or class II but for whom medical therapies were not tolerated or
with syncope; intraventricular septal (IVS) and left ventricular posterior wall(LVPW) hypertrophy asymmetrically associated with
ratio of IVS to LVPW =1.3 and LVOTG =50 mm Hg at rest or =100 mm Hg at provocation (Valsalva maneuver). The target
vessels were determined by coronary arteriography that demonstrated more than one septal branch and probatory balloon occlusion
produced greater than 50% decrease of LVOTG . Once the target vessel established, the alcohol was administrated into septal ven-
tricular via over-the-wire balloon. LVOTG was assessed by means of echocardiography measurements immediately after procedure
and 3 months. Simultaneously, cardiac function class was also evaluated. Results: Two patients were abandoned prior to inter-
vention due to inappropriate septal target vessels and DDD Pacemakers were chosed. Immediately after the procedure, resting
LVOTG was reduced from 73.8 + 35.5 to 16.6 + 7.8 mmHg, at provocation LVOTG from 149.3 + 42.5 to 61.9 + 43.0 mmHg(P <
0.0001 each) by echocardiography measurements. After 3 months, the mean New York Heart Association class was reduced from
28 +0.6 to 1.1 £1.0(P < 0.0001) and the LVOTG also remained decrease (28.5 + 6.4 mmHg at rest and 75.3 + 11.6 mmHg
at provocation). Conclusion: PTSMA is a promising nonsurgical technique for relief of symptoms and reduction of LVOTG in
hypertrophic obstructive cardiomyopathy.
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INTRODUCTION

Nonsurgical catheter treatment of hypertrophic ob-
structive cardiomyopathy (HOCM) was introduced in
19941, Patients selected for surgical myectomy dur-
ing the past 20 years have been shown to display a
reduction in clinical symptoms and LVOTG by
means of alcohol-induced percutaneous transluminal
and septal myocardial ablation(PTSMA). In order to
determine the efficacy of target septal vessel abla-
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tion, we integrated the echocardiographic measure-
ments (as an imaging technique) into the ablation
procedure. Here we reported the acute and mid-term
results in patients treated with PTSMA.

MATERIALS AND METHODS
Patients selection

Between January 2000 and December 2004, 32
patients with HOCM were enrolled to our interven-
tional center for further evaluation. Patients with co-
existent cardiac abnormalities requiring surgery were
excluded. No patients had myectomy performed be-
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fore PTSMA and some patients had not responded to
previous DDD pacemaker implantation. For the pur-
pose of study, 30 of the 32 patients were selected to
Interventional treatment, who met with the following
inclusion criteria; New York Heart Association
(NYHA) cardiac functional class IIT or IV; intra-
ventricular septal (IVS) thickness =15mm and left
ventricular posterior wall (LVPW) hypertrophy
asymmetrically associated with ratio of IVS to
LVPW =1.3;obstruction below subaortic valve; and
LVOTG =50 mmHg at rest or =100 mmHg at
provocation (Valsalva maneuver ). Patients with class
I were accepted for intervention, only if medical
treatment was not tolerated or with syncope, or with
a high LVOTG, but combining with the presence of
multiple risk factors associated with sudden cardiac
death.

Echocardiography

Echocardiographic measurements were obtained
before procedure, immediately after and at 3
months. LVOTG was assessed by Continuous Wave
Doppler Echocardiography (CWDE) at rest and
while performing the valsalva maneuver. Mitral re-
gurgitation and systolic anterior movement(SAM) of
the mitral valve apparatus were graded semiquantita-
tively (ie, from 0 = absent to 3 = severe/with com-
plete septal apposition ).

Intervention

Before PTSMA, a diagnostic coronary arteriogra-
phy was performed via the femoral artery. All pa-
tients received a 5 Frech transfemoral pacemaker
lead (Cordis) which was introduced into the right
ventricular apical region with10 000 IU heparin in-
travenous as an antithrombotic prophylaxis.

If there was suitable septal branch, the presumed
target vessel was then selectively intubated with a
0.014-inch guide wire through a 7F percutaneous
transluminal coronary angioplasty guiding catheter
(show in Fig 1).

A short, slightly oversized over-the-wire balloon
(1.5 to 2.5 mm) compared to native septal branch
was introduced and inflated, and the distal vessel
bed was contrasted through the central hole of over-
the-wire balloon to confirm there was no collateral
flow from the distal vessel bed to left artery de-
scending (LAD) and/or circumflex and/or left ven-
tricule (LV). If probatory vessel closure by the in
flated balloon had resulted in significant LVOTG
reduction. The alcohol was injected and dose was
determined in presence of transient Il °AVB (atrial

Fig 1 Coronary angiograms: A, Identification of target

vessel in right anterior oblique view (arrows). B,
Balloon inflation in proximal part of target vessel.
C, Injection of contrast through central hole(via the
over-the wire balloon) to confirm perfusion area of
target vessel was maintained (did not reflux into
LAD or LV). D, Final visualization of septal
branch stump after completed PTSMA.

ventricular conduction block) in patients. Patients
received 5 to 10 mg morphine intravenous injection
5 minutes previous to the introduction of alcohol.
The balloon remained inflated for 10 minutes after
the alcohol administration in order to enhance tissue
contact. Immediately after the procedure was fin-
ished, LVOTG was assessed by pigtailed catheter and
CWDE.

Follow-up studies

All patients were monitored in the coronary care
unit (CCU) for =48 hours. The femoral artery
sheath was removed after normalization of the co-
agulation measurements and the femoral vein sheath
was removed after heart rhythm recovered to sinus
(in presence of II° AVB). Cardiac enzymes and
ECG records were done every 4 hours. Drugs treat-
ment was continued with a cardioselective -blocker
or, in case of contraindications, with verapamil or
diltazem. After 3 months, all patients underwent
clinical symptoms and noninvasive follow-up evalua-
tion, especially LVOTG measurements with CWDE.

Statistics analysis

Results of continuous variables were presented as
mean + SD. Student’s t tests for paired and unpaired
samples were used for group comparisons (baseline
measurements, in-hospital immediated follow-up,
and 3-month follow-up). Differences were consid-
ered significant if the 2-tailed P value was < 0.05.

RESULTS
Technical aspects

PTSMA was completed in 30 patients, with a
mean procedural time of 134 = 65 minutes (91 to
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184) and a fluoroscopy time of 35 = 16 minutes (20
to 58). The amount of injected alcohol was 2.8 + 1.1
ml(1.5 to 5) with average 1.1 = 0.3 target vessels oc-
cluded. These exclude2 patients because there were
no appropriate target vessels, therefore no ablation
was undertaken.

Comparison of echocardiographic measure-
ments and cardiac function capacity (NYHA)
before and after immediately and 3 months
procedure
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After immediate and 3 months post procedure,
LOVTG markedly decreased at rest and during val-
salva, along with septal thickness, left ventricular
posterior wall (LVPW) and SAM grade also de-
creased. Surprisingly, 9 patients showed complete
LVOTG elimination. There were slight changes in
diameter of LA and LVEDD. After 3 months , pa-
tients reported a mean NYHA class reduction from
28 +0.6 to 1.1 £ 0.8(P < 0.05).(As shown in Tab 1)

Tab 1 Comparison of echocardiographic measurements and cardiac function capacity(NYHA) before,
and after immediatedly and 3 months procedure

Group LOVTG rest LOVTG valvalsa SAM grade LA LVEDD NYHA LVPW
before 73.8 £ 35.5 149.3 + 42,5 2.6+ 0.6 43.3 + 84 464 = 5.4 2.8 % 0.6 123 +13
immediately 16.6 = 7.8 61.9 = 43.0 22+ 1.1
3 months 285+ 64" 75.3 = 11.6* 14+ 05" 422 + 6.4 458 = 6.2 1108 9.6 0.8
*P < 0.05.

Complications rates!5:6).

During in-hospital course: None of patients need-
ed permanent DDD pacemaker implantation, one
had ventricular fibrillation and was successful resus-
citated after 6 hours operation in hospital.

ECG changes: In 19 patients, a new bundle
branch block was present after PTSMA. The right
branch was predominantly affected (87% ). After 3
months, 13 patients’ bundle branch blocks had dis-
appeared.

DISCUSSION

Obstruction of LV outflow, diastolic dysfunction,
and rhythm disturbances including sudden cardiac
death are the main issues facing patients with
HOCM. Medical therapy, surgical myectomy, and
AV sequential pacing predominantly aim at LVOTG
reduction. The evidences up to date demonstrated the
effects of medical treatment and AV sequential pac-
ing are limited. Although good symptomatic and
hemodynamic improvements have been seen in sur-
vivors of surgery, considerable perioperative mor-
bidity and mortality rates cast shadows on invasive
surgical intervention.

The induction of a limited “therapeutic” infarction
within the hypertrophied septal myocardium!* leads
to localized thinning and contractile dysfunction, ex-
pands the LV outflow tract, and thus reduces
LVOTG and improves cardiac capacity. In 1995,
Sigwart'!! published the first report on definitive sep-
tal branch alcohol-induced LVOTG reduction in 3
severely symptomatic patients. The first small sam-
ples showed promising results concerning symptoms
and LVOTG reduction, with acceptable complication

Our experiences available with 30 patients are in
line with these reports. In our opinion, an important
improvement of the new method has been gained by
the integration of echocardiographic monitoring for
midterm follow-up. Analysis had shown that proba-
tory balloon occlusion of the presumed target vessel
did not reliably predict the definitive treatment re-
sult. That meant that In some patients, up to 2 or 3
vessels had to be occluded for satisfactory LVOTG
reduction!™®,

Surprisingly, not only septal hypertrophy de-
creased, but also LV posterior wall thickness. This
may be due to a relief of pressure overload and this
may also influence diastolic function parameters.

Taking into account the fact that a learning curve
is easily available in this field, PTSMA seems to be
a quite safe procedure. Complications, however, may
be avoided as previously reported if cardiologists
not only strictly select PTSMA indications but also
have excellent interventional skill. Complications
comprise of thoracic discomfort, AV conduction
disturbances, ventricular dysrhythmias and death,
but fortunately death is rare'*'",

Several limitations must be considered in this re-
port. Ventricular tachyarrhythmias or AV conduction
disturbances are still difficult to predict. The echo
indexes are rough markers of diastolic LV function.
Finally, the patients were not randomly assigned to
interventional treatment but by individual indication.

PTSMA is a promising interventional treatment
modal for patients with HOCM who do not show
satisfactory response to medical therapy. Elimination
or a substantial reduction of the LVOT gradient in
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the majority of the patients is possible. It is neces-
sary to make reliable recognition of those patients
who displayed irreversible conduction defect.

Furthermore, the long-term effect of PTSMA on
global systolic and diastolic function and on progno-
sis remains to be assessed. A prospective registry of
all interventional treated patients with HOCM will be
very helpful in clarifying these problems [ A
prospective, randomized trial is still needed to de-
fine the true definitive value of PTSMA as compared
with other treatment modalities.
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