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Treatment of Refractory Hypertrophic Obstructive
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Objective - To analyze the efficacy of percutaneous
transluminal septal alcoholization in the treatment of
refractory obstructivehypertrophic cardiomyopathy (HOC).

Methods - The patientswerereferred for alcoholiza-
tion after Doppler echocardiography. Before and after
alcohalization, theintraventricular pressure gradient was
recorded. Alcoholization was performed with a 3mL injec-
tion of absolute al cohol through a coronary angioplasty
balloon catheter. The procedure was concluded after asig-
nificant reduction or abolition of the pressure gradient.

Results- Of 22 patients, 18 (81.8%) successfully con-
cluded the procedure with a reduction inintraventricular
pressuregradient at baseline (from67.6:24.2 mmHgto 3.8+
1.9 mmHg, p<0.005) and after extrasystole (from 110.4+
24.2 mmHgto 9.6£2.6 mmHg, p<0.005). Asignificant re-
ductionin mean interventricular septal thickness (from2+
0.3mmto 1.7+0.2 mm, p<0.005) and in peak pressure gra-
dient (from 90.7+23.5 mmHg to 6.1+1.4 mmHg, p<0.005)
was observed on Doppler echocar diography after 6 mon-
ths, whenall patientswereinfunctional classl. Themost fre-
guent acute complication, present in 11% of the patients,
wasthe need for definitive pacing implantation. Relapse of
the symptoms and reappearance of the pressure gradient
occurred in 16.6% of the patients. One patient (5.5%) died
probably dueto a diffuse coronary spasmprior to thepro-
cedure, and another died suddenly on late follow-up.

Conclusion - Percutaneoustransluminal septal alco-
holization iseffective and safein thetreatment of HOC.
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Hypertrophic cardiomyopathy isthe most common
genetic cardiac disease, and, in most cases, it has adomi-
nant autosomal transmission pattern. From the anatomi co-
pathological point of view, itischaracterized by left ventri-
cular hypertrophy, disorganization of the myocytes and
myofibrils, anincreasein collagen, and alterationsin the
intramyocardial coronary arteries, with no other cause of
increase in the myocardia muscular mass. The enormous
interest about the real incidence of hypertrophic cardio-
myopathy and the devel opment of methods capabl e of
detecting its presenceis becauseit isthe major cause of
sudden death among young people, mainly athletes 4.

The studies published havereported agreat variation
initsincidence, whichrangesfrom 0.2to 5% of thepopul &
tion. More consistent studies, however, estimate approxi-
mately 2 casesper 1,000 inhabitants®®.

Theclinical courseof hypertrophic cardiomyopathy is
extremely variable, andthegreat majority of patientsremain
asymptomatic duringtheir entirelife. A minority, althougha
significant number of patients, hassymptomsof heart failu-
re, angina, and syncope, and some may die suddenly 12,
The treatment has varied from the use of antiarrhythmic
drugsof theamiodaronetypeto theimplantation of cardio-
verter-defibrillators+%e,

In regard to patients with the obstructive form of hy-
pertrophic cardiomyopathy, characterized by the presence
of animportant dynamicintraventricular pressuregradient,
approximately 5to 10% are estimated to persist with disa-
bling symptoms refractory to thorough pharmacol ogical
therapy or to high doses of medi cation, which causeimpor-
tant side effects similar to the symptoms of hypertrophic
cardiomyopathy. For thelatter, 2 alternatives of invasive
treatment existed until recently: thesurgical treatment with
Morrow myaotomy-myectomy with or without mitral valve
replacement, and theel ectric treatment withimplantation of
dual -chamber pacemaker of theDDD type?*,

The most recent alternativein invasive treatment for
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refractory hypertrophic obstructive cardiomyopathy
appeared with Sigwart’soriginal report *®on the reduction
in septal mass after myocardial infarction induced by
alcoholization of the septal artery. Thetarget vesselswere
thefirst septal branches of the anterior interventricular
artery, which, in most cases, isthe major branch of the left
coronary artery. Thesefirst branchesareresponsiblefor the
irrigation of theabnormally hypertrophic proximal septum
that causes obstruction of theleft ventricul ar outflow tract.

Several studiescarried out | ater confirmed theefficacy
of the permanent interruption of the septal artery incardiac
catheterizationlaboratories, seenasareductionintheintra-
ventricular pressure gradient, in the abnormally hypertro-
phic septal thickness, and in symptomatol ogy *"-.

Our study aimed at analyzing the efficacy of septal
artery alcoholizationinthetreatment of refractory hypertro-
phic obstructive cardiomyopathy in patients treated and
followed upat theHospita dasFor¢asArmadasandthel nsti-
tutodo Coracdo de Taguatinga, inBrasilia, Federal District.

Methods

From August 1998to February 2001, 54 patientswith
hypertrophic obstructive cardiomyopathy confirmed on
Doppler echocardiography werereferred for percutaneous
transluminal septal alcoholization, 22 of whomwereselec-
ted for the production of therapeutic septal infarction. The
selection of patientswasinitially based onrefractorinessto
thorough clinical treatment defined aspersistence of impor-
tant symptomatol ogy despite the use of propranolol or
verapamil at thedosage of 240 mg/day. Other patientswere
al so sel ected dueto symptoms, such asdyspnea, dizziness,
andlipothymiaeven when takinglow dosesof thosedrugs,
which caused the interruption of the medications. Two
patients, who already had implanted pacemakers of the
DDD type when referred, remained in NY HA functional
classlll or IV even with the concomitant use of beta-blo-
ckersand diuretics.

Thehemodynamicinclusion criterionwastheexisten-
ce of anintraventricular pressure gradient > 60 mmHg at
baseline or after extrasystole. Thislevel of pressure gra-
dient (peak gradient) observed on Doppler echocardiogra-
phy also helped to select the candidatesfor treatment. As
an immediate success criterion, the residual gradient at
baseline< 20 mmHgwasadopted.

All patientswerefollowed up through monthly telepho-
ne contact and an ambulatory visit every 3months. Doppler
echocardiography was performed at the end of 6 months.

Inthe statistical study, the Student t test was used to
analyzethefollowingindependent variables: 1) obtainedon
Doppler echocardiography (beforeand 6 monthsafter alco-
holization): interventricular septal thickness, left ventricular
posterior wall thickness, left atrial diameter, septum/poste-
rior wall ratio, and peak pressure gradient; and 2) obtained
through manometry inthe catheterizationroom (immediately
beforeand after alcoholization): pressuregradient at baseli-
ne and after extrasystole. The significancelevel (p) of the
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statistical test wasfixed at p<0.05 (confidenceinterval, Cl >
95%).

Agerangedfrom21to51 (meanof 39) years; 12 (54.5%)
patients were males and 10 (45.5%) were females. Most
patients alternated between NY HA functional classes|!|
and |V (classllI/IV, of chart]) ontheir ambulatory visitswith
full dosesof medication.

The 22 patients chose the percutaneous procedure
and al so agreed to parti cipate as research subjects signing
theinformed written consent, according to resol ution 196 of
the National Health Board of the Health Ministry, which
regulates research involving human beings®.

Chart | showsthe mgjor characteristics of the patients
studied. All patientshad previously undergonethefollowing
routinelaboratory tests: completehemogram, ures, creatinine,
potassium, T3, T4, chest teleradiography, electrocardiogra-
phy, and Doppler echocardiography. All patientsal so under-
went sedation and anal gesia, which were conducted by an
anesthesiol ogist present in the procedure room, who used 1
or more of thefollowing drugs:. fentanyl, midazolam, sevo-
flurane, propofol, diazepam, and meperidine, a individualized
dosages. Theintravenous medication was administered in
thevein of theleft elbow fold. The electrocardiogram and
digital O, saturationwerealsomonitored.

Twoarterial and 1 venousaccessrouteswere used for
theprocedureitself, and most casesfollowed theroutineas
shown. After local analgesiawith 2% lidocaine, theright
brachial artery and vein were dissected, and the right
femoral artery was punctured. An 8F-diameter plastic and
valvulated sheath was positioned at the site of the arterial
puncture. Through aretrograde arterial accessrouteinthe
right arm, aL ehman or 8F (8 Frenchindiameter) Cournand

Chart | — Characteristics of the population studied

Varigble Condition
Age 21-51 years
Sex:

Male 12

Femde 10
History 15 months + 7
Familial history of sudden death 7
DDD-PM 2
Systemic arterial hypertension 6
Medication used:

Beta-blocker 16

Calcium antagonists 6
Previous complications:

Syncope 4

SVPT 6

Symptomatic bradycardia 1

CHF 11

Atrial fibrillation 2
NYHA functional class:

Class|lI

Classlll / 1V 15

Class|IV 3
N —number; DDD-PM —dual-chamber pacemaker; SVPT —supraventricular
paroxysmal tachycardia; CHF — congestive heart failure; NY HA —functional
classification of the New York Heart Association (USA); class I1I/IV —
patients alternating classes |11 and 1V at each ambulatory visit.
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catheter withasingleorificeat theextremity wasadvanced
andleftintheleft ventricular tip. Alsothroughtheretrogra-
dearterial accessroute, beginning inthefemoral artery, a
guiding coronary angioplasty catheter was positioned in
theleft coronary ostium. Thisguiding catheter had lateral
orifices, apremol ded extremity for selective catheterization
of theleft coronary artery (JL4), andadiameter of 7For 8F. A
6F-diameter bipolar electrode catheter was advanced
through the intravenous access route from the right elbow
fold to theright ventricular tip, and connected to apulse
generator, which wasleft on standby. All procedureswere
performedin the posteroanterior cranial projection, becau-
seitisthe onethat better visualizesthefirst septal bran-
chesof theanterior interventricular artery.

After administering 5,000U of sodium heparin, con-
trast medium was sel ectively injected in theleft coronary
ostium, and thefirst major septal branch of theanterior inter-
ventricular artery, theonechosenfor theischemiatest, was
visualized. Thena0.014”, 180-cm-long, extra-support, JHip,
metallicguidewire(Stabilizer PLUS, Stabilizer-X S—Cordis—
USA, and BMW-HiTorgque- Guidant - USA) wasadvanced
through the anterior interventricular artery. After rotatory
and “ push-and-pull” maneuvers, the chosen septal branch
wasentered, and the guidewirewas advanced even further
toleaveitsextremity asdeep aspossiblewithin thevessel.
Right afterwards, an over-the-wireballoon (Thor, Charger,
Valor and Predator — Cordis—USA, and Ranger — Boston
Scientific- USA), withaninflated diameter of 2.0t02.5mm
and alength not exceeding 20 mm, wasadvanced withinthe
septal branch and inflated until its nominal pressure was
reached, usually around 6 atm. Theballoonwasmaintained
assuchfor amaximumof 15 minutes.
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Duringthisperiod, thesimultaneousLV/AQ pressure
reading and the behavior of the pressure gradient with
ischemia caused by the inflated balloon were observed
(figs.1and 2).

Thesignificant drop in the pressure gradient with the
provoked i schemiasignal ed the continuation of the proce-
dure. Themetallic guidewirewasthenwithdrawntoinside
the guiding catheter, leaving only the inflated balloon
insidetheseptal branch. Right afterwards, asmall amount of
contrast medium wasinjected with the balloon, aiming at
determining the size of the areairrigated by the septal
branch and at verifying theexistence of reflux totheanterior
interventricular artery. The persistence of asignificant
pressuregradient after 15 minutesdeterminesthe choiceof
another septal branch for al coholization.

Alcoholizationwasperformedwitha3-mL injection of
absoluteal cohol throughtheinflated balloon catheter after
deepening of analgesiaby the anesthesiol ogist. Onceal co-
hol infusion was finished, the balloon was maintained
inflated for approximately 3 minutes. Then, itsinterior was
washed with saline solution, and the balloon was deflated
and withdrawn to inside the guiding catheter. After a
pressure recording showing the absence of an intraventri-
cular pressure gradient, new opacification of theleft coro-
nary artery wasperformed with contrast mediumto confirm
septal branch occlusion (fig. 3).

Results

Alcoholization of thefirst septal branch of theanterior
interventricular artery or of the first major branch was
successful in 16 (88.8%) patientsafter occlusion of asingle

Fig. 1- Opacification of theanterior interventricul ar artery in posteroanterior cranial projection. Notetheimportance of thefirst septal branch (arrow) to theleft, and the presence

of thecardioverter-defibrillator el ectrodeat theright ventricular tip. Ontheright side, recording of the LV -A O simultaneous pressureisobserved with animportant intraventricul ar

pressure gradient that increases after extrasystole.
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Fig. 2- Imageof theballooninflatedinthefirst septal branch chosenfor thetest. Ontheright side, thea most absent pressuregradient. With thisresult, continuation of the procedure

isindicated.

Fig. 3—Thelast stage of the procedure. After alcohol infusion, amputation of the septal branchisseen on theleft side, and nonexistence of pressuregradient ontheright side.

branch. Two patients required occlusion of a second
branch, because a significant pressure gradient persisted
after occlusion of thefirst branch. Therefore, excluding
these casesinwhich 2 branches underwent al coholization,
3mL of absolute alcohol was alwaysinjected during each
septal alcoholization. The mean total duration of the pro-
cedurewas 2+1 hours, with amean contrast medium con-
sumptionof 300+50mL.

Of the 18 patientswho concluded al coholization, com-
plete abolition of the pressure gradient was observed in 10
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(55.5%) patients, even after extrasystole. Inthe8remaining
patients, abasal residual gradient <20 mmHgwasobserved.
In1patientwithnogradient at rest and with adiscretegradient
after extrasystole, intravenousdobutaminewasused, which
caused the severe intraventricular pressure gradient to
reappear and bemaintained, allowing theprotocol tobefollo-
wed. Thispatient, on the preceding day, had apeak gradient
of 70mmHgon Doppler echocardiography at baseline.

Two patients with DDD-type pacemakers became
refractory, in spiteof taking full medication added to abeta-
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blocker and diuretics, and werereferred for a coholization.
The procedures were successfully performed, and both
patientsbecameasymptomati cwith alow doseof proprano-
lol. Thefirst patient did not requirethe pacemaker tobemain-
tained dueto the presence of sinusrhythm. This, however,
did not occur to the second patient, who maintained the
symptomatictotal AV block with severebradycardia(fig. 4).

Immediately before al coholization, the data obtained
withmanometry inthe catheterization laboratory showed a
mean intraventricular pressure gradient of 67.63+24.25
mmHgat baseline, and of 110.444+23.66 mmHg after extrasys-
tole. After alcoholization, theintraventricul ar pressuregra-
dient decreased to 3.81+1.90 mmHg (t = 2.78; p<0.05) at
baseline, and t0 9.56+2.63 mmHg (t = 2.78; p<0.05) after
extrasystole. Doppler echocardiography performed prior to
dischargefromtheintensivecareunit (ICU) reproducedthe
resultsobtainedin the catheterization laboratory, mainly in
regardto peak gradient.

All patients had the most diverse arrhythmiasin the
catheterization laboratory (chart 11). Ten (55.5%) patients
had acute compl ete atrioventricular block and severe
bradycardia, requiring atransient pacemaker (fig. 5); 8 of
them reverted to sinusrhythm until the second hour, and 2
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requiredimplantation of adefinitiveartificia cardiac pace-
maker. Onepatient had ventricular fibrillation during a cohol
injection, which was reverted with electric cardioversion
(chartll).

All 18 patientsundergoing the procedureand admitted
tothelCU had significant el evations of the CK-MB enzy-
maticfraction (chartl11).

Of the22 patientsinitially referred for al coholization of
theseptal artery and production of therapeutic septal infarc-
tion, 4 did not compl etethe procedure dueto thefollowing
reasons: 3 patients had extreme tortuosity of the anterior
interventricular artery, or thin septal branches, or tortuosity
at theorigin of the septal branch; theforth patient reported
intense pain when entering the catheterization laboratory.
The appearance of theleft coronary artery on diagnostic
coronary angiography suggested a diffuse spasm, which
did not revert with local vasodilators, and the patient died
afterirreversibleventricular fibrillation.

InthelCU, al patientsreported pain or asensation of
heavinesswith amean duration of 24+12 hours. Inamean
period of 4+1 days, they were discharged asymptomatic,
hemodynamically stable, and with normalized cardiacenzy-
maticlevels. All remained onlow dosagesof beta-blockers
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pacemaker wasobserved, dueto persistence of symptomatic bradycardia.

Fig. 4 - Pressure recording in a patient with definitive DDD-type pacemaker, before and after ablation with absolute al cohol. During follow-up, the need for maintaining the
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Chart Il — Complications

* Failures

* Arrhythmias
Ventricular extrasystoles:
Supraventricular extrasystoles
Ventricular tachycardia
Supraventricular tachycardia
Sinus bradycardia
Ventricular fibrillation
Total AV block

Transient
Permanent

Complete right bundle-branch
block (CRBBB)
CRBBB + | eft anterior
hemiblock
Complete left bundle-
branch block
Left anterior hemiblock
« Pacemaker implantation

Transient

Definitive
« Deaths
Early
Late

4

18
8
12
4
8
1
10
8
2

10

(22.2%)

(100%)
(44.4%)
(66.6%)
(22.2%)
(44.4%)

(55%)
(55.5%)
(44.4%)
(11.1%)

(55.5%)
(11.1%)
(55%)
(55%)

(55.5%)
(11.1%)

(55%)
(55%)
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(propranolol at 40 mg/day) after hospital discharge, which
occurredin 10+2 days. Onambulatory follow-upinthe6th
month, all patientswereinNY HA functional classl.

Thecomparativeanalysisof the Doppler echocardio-
gramsperformed before al coholization and on ambul atory
follow-up showed astatistically significant reductioninthe
interventricular septal thickness, which passed from
20.3£0.32mmt01.66+0.20 mm(t=2.78; p<0.05).

Another echo-Doppler variablethat showed astatisti-
cally significant reduction wasthe peak pressuregradient,
whose mean value passed from 90.69+23.47 mmHg to
6.13+1.42mmHg (t=2.78; p<0.05). Somepatientswithresi-
dual peak gradient immediately after the procedure had a
progressive reduction astime passed. The mean values of
posterior wall thickness, | eft atrial diameter, and septum/
posterior wall ratio did not show statistically significant
alterations.

The systolic anterior movement of the mitral valve
(SAM), observed on Doppler echocardiography in all
patients undergoing a coholization, showed an extremely
variablebehavior during theechocardiographi c assessment

AN,

HFA - Sctor de Hemodinimica

. 41 anos 11/12/2000

Fig. 5 - Patient with obstructive hypertrophic cardiomyopathy and a severe pressure gradient after extrasystole, which may be observed in the left upper quadrant. Intraseptal
infusion of alcohol immediately induced total AV B followed by ventricular captureby an external pacemaker (right upper quadrant). Intheright lower quadrant, equalization of the
pressures and sinus rhythm can be observed.
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Chart 11 —Curveof the CK-MB enzymaticfractioninall patientsundergoing septal
alcoholization.

inthe6th month. In 12 patients, SAM showed areductionin
amplitudeand duration; in4, SAM disappeared complete-
ly; andin 2, SAM maintai ned the same pattern prior to the
procedure.

From theelectrocardiographic point of view, 6 months
after the procedure, 12 (66.6%) patients had completeright
bundle-branch block, whichwasassociated with anterosupe-
rior fascicular blockin 2 patients(fig. 6). Onepatient devel o-
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ped isolated and completeleft bundle-branch block (5.5%),
and another had i solated anterosuperior fascicular block.

In the period of 8+2 months, 14 (77.7%) patients
remainedinNY HA functional classl and 1 (5.5%) inclassl|;
in3(16.6%), thesymptomsrelapsed and theintraventricul ar
pressuregradient recurredin theninth month. Two of these
patientsunderwent asuccessful new alcoholization, retur-
ningtofunctiona classl; thethird patient, whorefused any
type of invasivetreatment, remained in functional classl|
taking propranolol (240 mg/day) and diuretics.

Discussion

Alcoholization of the septal artery in hypertrophic
obstructive cardiomyopathy acutely reducesinterventri-
cular septal thickness, with consequent widening of theleft
ventricular outflow tract and drop in theintraventricular
pressure gradient. This occurs dueto production of myo-
cardia infarction circumscribed totheareairrigated by the
occluded septal branch. Other acute beneficial hemodyna-
mic effects were observed, such asthose deriving from
changesin the sequence of ventricular activation caused
by alterationsinitsconduction system 4, Anevengreater
reductionintheintraventricul ar gradient dueto ventricular
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anterolateral wall.

Fig. 6 - Electrocardiogram before and late after septal alcoholization showing development of right bundle-branch block. Note the appearance of small “Q waves” in the
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remodeling and anincrease, although not significant, inits
diastolic diameter were observed aslate results of septal
infarction“47%°, Theventricul ar posterior wall, many times
exhibiting acertain degree of secondary hypertrophy, may
also show some degree of involution dueto areductionin
cavitary pressure according to some reports 4474, The
summation of thesefactors could lead to areductioninthe
degree of diastolic heart failure, and, consequently, to a
significantimprovement inthepatients’ functional class.

Inmany individuals, hypertrophy isinitially locatedin
theinterventricular septum. From then on, asthe obstruc-
tion progressesand theintraventricul ar pressureincreases,
acompensatory concentric hypertrophy gradually deve-
lops. This secondary hypertrophy isamost always asso-
ciatedwithfibrosisthat may ultimately leadto heart failure,
ventricular arrhythmias, and sudden death. Therefore, an
early interruption of the processin the course of hypertro-
phic obstructive cardiomyopathy may prevent or attenuate
the devel opment of hypertrophy and fibrosis and their
subsequent complications, including sudden death 502,

A significant advantage of a coholization ascompared
with that of septal reduction by conventional surgery is
that itstherapeutic effect ispredictabl e; thenonreductionin
theintraventricul ar pressuregradient with transient occlu-
sion of theseptal branchwiththeballoon contraindicatesits
alcoholization. The surgical treatment, even performedin
referral centers, hasasignificant mortality rateand itsper-
centage of failurerangesfrom 10% to 30% 23551, Another
advantageisthat al coholization may berepeated | ater.

Comparedwith DDD-type pacemakers, septal alcoho-
lization causes areduction in septal thicknesswith al its
subsequent beneficial effects, which do not occur withthe
electrictreatment. The symptomaticimprovement determi-
ned by pacemakersis currently known to be more consis-
tent with asubstantial placebo effect 24%, |n most of these
patients, amild reduction in left ventricular outflow tract
gradient wasobserved and only afew patientsol der than 65
yearsand at ahighrisk for surgery or septal alcoholization
actually benefited fromthat type of treatment.

Percutaneous transluminal septal alcoholizationis
indicated in symptomatic patientsin functional classl!| or
IV, refractory to thorough medicamentous treatment or
those who have important side effects due to the use of
those medications. Asymptomatic or mildly symptomatic
patients meet theinclusion criteriaaslong asthey have
documented risk factorsfor sudden death. Patientswith hy-
pertrophic obstructive cardiomyopathy, previously myec-
tomized or with DDD-type pacemakers, or both, may also
undergo percutaneous transluminal septal al coholization.
Theprocedureisonly contraindicated in patientswith con-
comitant heart diseaseindicated for surgical treatment.

Uptothe present moment, publicationsabout percu-
taneous transluminal septal alcoholization or ablation
arescarce. In 2000, Kuhn et al % estimated that only 1,000
patientsinthe entireworld had undergonethat treatment.
Theimmediateresultsoriginating from several internatio-
nal centers have accounted for the high percentage of
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success 442455152 |t was al so observed that, in most of
these centers, to reach asignificant reduction in the pres-
sure gradient, occlusion of several septal brancheswas
required, which differsfrom the present case series.

The Brazilian experienceisstill limited with only 3
studiespublished, of which 2 are casereportsand the other
comprises aseries of 6 cases*43%, However, all reports
confirmed the efficacy of the method in the treatment of
hypertrophic obstructive cardiomyopathy.

In regard to acute complications of septal alcoholiza-
tion, auniversal consensus exists regarding the care and
attention that should be paid to the possible complications
of myocardial infarction, evenintheoneinduced at thehos-
pital with all availableresources. Asobserved inthis case
series, severearrhythmias, such asventricular or supraven-
tricular tachyarrhythmiasfrequently occur (chartI1). Like-
wise, atrioventricular blocksof greater or | esser degreemay
occur depending on the location and type of supply to the
atrioventricular node. Similarly to surgical myectomy,
althoughwithnoreportintheliterature, iatrogenic perfora-
tion of theinterventricul ar septum (ventricul ar septal defect
- VSD) may occur, because a significant thinning of the
infarcted region nourished by the septal branch that under-
went a coholization occurs. Another possible mechanical
complicationisacutemitral insufficiency dueto ruptureof
the papillary muscle depending on the distribution pattern
of theal cohol infused. Finally, cerebral embolismpresentin
asmall number of cases of myectomy may also occur in
alcoholization.

Oneof themost feared complicationsof septal ablation
ishospital mortality, which isaround 5% in the centers of
greater experience. Thecausescited areasfollows: cerebral
and coronary embolism, unexpectedtrifascicular block of the
Hisbundle, pericardia tamponadedueto cardiac perforation
by apacemaker’ sthread, pulmonary embolism, andextensive
myocardial infarction dueto alcohol reflux to the anterior
interventricular artery 5. In the present study, of the 22
patients who underwent septal ablation, 1 (4.5%) hospital
death occurred and wasattributed to diffuse coronary spasm,
which occurred before the beginning of the procedure.

In our case series, the following complicationswere
not observed: cerebral embolism, structural complication of
the V SD type, acute mitral insufficiency, and pulmonary
embolism.

Inregardtothelatefollow-up of patients undergoing
septal ablation, theliteraturereportsupto 5yearsof obser-
vation 34455158 Theincidence of late cardiac complica-
tionswas low, but not insignificant. In regard to sudden
death, theincidencereported intheliteratureisbel ow 5%.
Inour caseseries, 11atedeath occurred at theend of 9 mon-
ths(5.5% of thetotal). It wasthe sudden death of apatient,
who at the 6-month follow-up wasin functional classl,
exclusively using 40 mg/day of propranolol. However, this
fact may suggest the need for using cardioverter-defibrilla-
tor in patients, who, although asymptomati ¢ after success-
ful acoholization, have adocumented high risk for that
complication.
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Theincidenceof latecomplicationsand severearrhyth-
miasisextremely reduced. Inregard to thesefacts, itisa
consensus among authorsto recognize that the number of
casesinvestigated and the period of observation have not
been sufficient for adefinitivejudgment. A fact that isvery
clear, however, isthe progressivereductionin symptomato-
logy inthelatefollow-up, when most patientsremaininfunc-
tional class| and with agood responseto exercisetesting.

Dataintheliteraturehavea soshownthat, inregardto
the intraventricular pressure gradient, the follow-up of
largegroupsof patientshasawaysshown the maintenance
of the early results and even a progressive reduction or
disappearance of theresidual gradients, which may meana
responseto |l ate ventricular remodeling, asoccursin many
casesof myocardial infarction.

Inall caseseriesreported, thelatefindingson Doppler
echocardiography haveshownasignificant reductioninthe
thickness of theinterventricular septum and of the left ven-
tricular posterior wall, indicating alatebeneficial responseto
thereduction intheresistanceto ventricular emptying.

Finally, another interesting point is that, despite
successin removing the obstruction of theleft ventricular
subaortic region, ventricular diastolic dysfunctionis 1 of
the major components of the primary disease. Therefore,
the recommendation isto permanently maintain drug
therapy based on low dosages of beta-blockers.

Thelong-termresultsof theprocedureinvolvingalarge
case series are still unknown. However, according to the
history of medicine, most therapeutic proceduresestablished
for late assessment passed by results at the short- and
midterm that were asgood asthose shown for thismethod.

Septal al coholization caused abeneficial effect, which
may be the summation of the following effects of surgical
and electrical treatment: widening of left ventricul ar outflow
tract, ventricular remodeling duetoinfarction, and altered
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ventricular activation. Another significant advantage of
septal alcoholization isthe possibility of being easily
repeated at any time, mainly intherecurrenceof intraventri-
cular pressure gradient and in myectomized patients with
poor surgical results.

Themajor complication of septal al coholizationisthe
permanent total atrioventricular block with theindication
for definitive pacemaker implantation. However, long-term
observations and comparative studies with other invasive
therapiesinvolving large case seriesarerequired to conso-
lidate percutaneoustransluminal septal ablation amongthe
cardiological therapeutictools.

In conclusion, based on data obtained in the present
series, percutaneoustransuminal septal acoholizationused
to treat patients with refractory hypertrophic obstructive
cardiomyopathy has proved efficient dueto the 2 following
facts: 1) occurrence of animmediate and significant reduc-
tionintheintraventricular pressure gradient in baseline
conditionsand after extrasystol €; 2) thetechniqueprovedto
bereproduciblewithaminimumof immediatemorbidity. The
need for definitive pacemaker implantation was the most
frequent acutecomplication and recurrenceof thesymptoms
and reappearance of the pressure gradient occurred inthe
midterm. Thelatemortality ratedueto sudden deathwaslow,
but not insignificant, suggesting the need for implanting a
defibrillator-cardioverter in patientsat risk for sudden death.
Unfavorable coronary anatomy due to tortuosity wasthe
major factor responsiblefor the unsuccessful cases.

However, percutaneous transluminal septal alcoho-
lization has not yet been considered as the first-choice
treatment for thismodality of hypertrophic cardiomyopa-
thy. Probably, a broader randomized study comparing
percutaneoustrang uminal septal alcoholizationwith surgi-
cal treatment may provide a better judgment of the actual
benefit of the method.
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