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Background

Hypertrophic cardiomyopathy is one of the
congenital disease of the myocardium. The
World Health Organization defines it as an
idiopathic heart muscle disorder characterized
by unexplained left ventricular hypertrophy.
Many patients have mild disease which may
go unnoticed or may be accidentally detected.

Symptoms,when they occur, are in the form



of chest pain, dyspnea, syncope and
palpitations and are due to ischemia, high left
atrial pressure and repetitive arrhythmias.
Most of the symptoms are caused by
obstruction of the left ventricular outflow
tract, and relief of this obstruction is usually
followed by clinical and hemodynamic
improvement. Choices of treatment in
hypertrophic cardiomyopathy include drug
therapy (Beta-blocker, nondihydropyridine
calctum channel antagonist), surgery
(ventricular septal myotomy-myectomy,
mitral valve replacement) and the
controversial dual-chamber pacing.

Sigwart described a novel technique of
non-surgical reduction of the septal bulge in
patients with advanced hypertrophic
obstructive cardiomyopathy in 1995. He
injected absolute alcohol through an inflated
balloon catheter into the first and/or second
septal perforators to produce a localized
infarct. Hemodynamic improvement,
especially in reducing the pressure gradient
across the left ventricular outflow tract, was
observed at both short-term and mid-term
follow-up after non-surgical septal reduction
therapy.

However, development of arrhythmias occurs
not infrequently after the procedure. On the
basis of clinical experience, the commonest
arrhythmia reported in association with septal
alcohol injection is right bundle-branch block,
which occurs in 52 to 85 % of patients so
treated. Complete heart block has been
reported to occur in 60 to 65 % of patients,
with about 20 % of those requiring
permanent pacemaker implantation.

The purpose of this study is two-fold. Firstly,
with the collaboration of Pig Research

Institute, Taiwan, we will set up the cardiac

catheterization technique in pig model,
especillay in the alcohol ablation of the septal
perforators of about 2mm in diameter.
Secondly, the effect of septal alcohol ablation
on the heart will be evaluated by
electrocardiogram, echocardiogram, and
pathological examinations with the emphasis
on the thickness of interventricular septum

and changes in the conduction system.

Materials and Methods

Six-month-old pigs weighing about 80 to 100
kg are eligible for this study. All animals
recetved anesthesia with 12 mg/kg ketamine
intramuscularly and 10 mg/kg thiamylal
intravenously. Vascular access will be via
carotid or femoral vessels by Seldinger’s
technique or direct cutdown. Aortic and left
ventricular pressures were measured. Heparin
10,000 units were given intraarterially. Left
coronary artery was cannulated using the 7F
Judkins left or Multipurpose guiding catheter.
The X-ray C-arm was adjusted obliquely ar.d
caudal-cranially to get the best view for
selecting the left anterior descending and first
septal perforator. After this, over-the-wire
balloon catheter with the diameter 2.0 or 2.5
mm was introduced into the target vessel
under the direction of guidewire deeply
situated at the vessel. Two to three miniliters
of absolute alcohol were injected through the
over-the-wire balloon slowly into the target
vessel after balloon was inflated. The animal
was observed for 10 minutes and then sent
back for follow-up studies. )
Twelve-lead electrocardiography was
performed before, immediately after septal
alcohol injection and one to 2 week follow-up
examinations. Echocardiogram was obtained
before and one to 2 weeks later. Then the



animals were sacrificed and the heart was

procured for pathological studies.

Results and Discussion

1) Feasibility of septal perforator selection in

pig model

1. Vascular access

We tried to puncture the femoral
vessels via Seldinger’s technique, but it
was difficult to introduce the sheath into
the vessels even under C-arm guidance
due to tortuous vessels in this region.
Then, we shifted to direct cutdown of
carotid artery in the following
experiments.

2. Selection of left coronary artery and
first septal perforator

We could easily cannulate the left
coronary artery using the 7F Judkins left
or Multipurpose guiding catheter
through the right or left carotid artery.
Left and right coronary arteries could be
clearly visualized after contrast injection,
but the branches were obscure under the
C-arm at Pig Research Institute. The
first pig died suddenly next day
following the experiment and necropsy
was done. The second experiment was
undertaken at the Animal Laboratory of
College of Medicine, National Taiwan
University. The septal perforator could
be identified and balloon catheter was
inserted into it through guidewire after
about 60 minutes of manipulation. Two
ml of absolute alcohol was injected over
10 seconds and the pig also died next
day. At the third experiment we also
successfully infused 2 ml of alcohol
rapidly into the septal perforator, but the

pig developed ventricular fibrillation

with extensive anterior wall infarction
documented by electrocardiogram.
Multiple DC shock were given, but in
vain. All of the three animals
demonstrated thrombus at the left
coronary system at necropsy. The infarct
area extended from the interventricular
septum to the anterior wall of left
ventricle with fibrosis involving the AV
node. It suggests that the heparin dosage
was not enough and longer manipulation
under poor C-arm guidance and learning
curve in the identification of coronary
trees in pig 1s a major limitation of this

study. Too rapid injection of alcohol

~mught also contribute to the acute

complication. Afterwards, we increased
the heparin to 15,000 units and slow
injection of alcohol over 1 to 2 minutes
was used. No unexpected death

occurred thereafter.

2) Electrocardiographic changes after

successful septal alcohol ablation
A total of 4 pigs successfully undertook
septal alcohol ablation with average of 2.5
ml of alcohol. One pig developed right
bundle-branch block and another one had
ST-T elevations over leads V1 to V4. No
complete AV block occurred. We
measured the QT max, QT min and
calculated the QT dispersion in these
animals.
QT dispersion was increased after alcohel
injection and returned to baseline 1 or
2 weeks later ( before: 50 +/- 8.2,
immediately after: 77.5 +/- 9.6, P<0.01;
late: 47.5 +/- 9.6, P<0.01 vs immediately
after ). The main change was decrease in
the QT mun (before:377.5 +/- 27.5,
immediately after: 350 +/- 18.3, P=0.07;



late: 372.5 +/- 22.2, P=0.08 vs
immediately after).

3) Echocardiographic measurements

The thickness of interventricular

septum decreased from 11.75 +/- 0.96 to
9.25 +/- 0.96 (P<0.01). The left
ventricular ejection fraction (72.5 +/- 4.1
vs 72.8 +/- 1.5), the thickness of left
ventricular posterior wall (11.0 +/- 0.82
vs 11.25 +/- 0.5) and the left atrial
diameter (31.75 +/- 2.63 vs 31.25 +/-
1.71) were not changed significantly 1 or
2 weeks after alcohol injection.

4) Pathological findings

All of the 4 animals demonstrated

infarct area at the interventricular
septum. No intracoronary thrombus was
found. The involvement of conduction

system was not apparent.

Self-evaluation of this study

Set-up of cardiac catheterization
technique in the pig model even in the small
vessels was achieved from this study.
Adequate heparinization and slow injection of
alcohol during the procedure gave important
implication for this modality in treating
patients. The rare occurrence of conduction
disturbance in pigs may be species difference
in the collaterals of conduction system.
Interestingly, we found significant QT
dispersion immediately after septal alcohol
ablation, although we cannot be sure its
relation to proarrhythmic effect of this
procedure. We still need to take care of
localized infarction in patients receiving it.
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