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Introduction

Dynamic valvular and subvalvular ob-
structions may coexist in patients with crit-
ical aortic stenosis1,2. An early postopera-
tive dynamic left ventricular (LV) outflow
obstruction may develop in 10-25% of pa-
tients, with life-threatening consequences3-5.
Concentric LV hypertrophy plays a central
role in the development of postoperative
dynamic obstruction3-5, and some authors
have suggested performing an extensive
septal myectomy-myotomy in order to pre-
vent it3,6,7. At different time intervals after
aortic valve replacement (AVR), a certain
degree of dynamic obstruction may devel-
op at rest or during exercise5,8, and may
persist until LV hypertrophy has regressed.
On the other hand, the persistence of the
dynamic gradient could itself negatively in-
fluence the regression of the left ventricular
mass (LVM). As the primary purpose of
AVR surgery is to relieve the high pressure
gradient and allow the regression of ven-
tricular hypertrophy, we investigated
whether myectomy-myotomy associated
with AVR in patients with pure aortic
stenosis may contribute to LVM regression. 

Methods

Patients. Between September 1997 and De-
cember 2001, 214 consecutive patients with
pure aortic stenosis underwent AVR at the
Poliambulanza Hospital in Brescia, Italy;
from January 2000, the patients were sched-
uled to undergo myectomy-myotomy. Con-
sequently, 92 patients underwent AVR with,
and 122 without myectomy-myotomy. 

The patients who underwent mitral
valvuloplasty (3 cases) or mitral valve re-
placement (6 cases) and those who had un-
dergone previous heart surgery (5 cases) or
who were echocardiographically evaluated
at external referral centers (4 cases) were
excluded from the analysis. 

The study population therefore consist-
ed of 196 patients, whose clinical, echocar-
diographic, operative and outcome data
were prospectively collected in our institu-
tional database. The patients were divided
into two groups on the basis of whether they
underwent myectomy-myotomy (group I)
or not (group II). 

Definitions. All of the clinical definitions
used were those of the Society of Thoracic

Key words:
Aortic stenosis;
Aortic valve replacement;
Left ventricular mass.

© 2003 CEPI Srl

Received September 15,
2003; revision received
October 30, 2003;
accepted November 3,
2003.

Address:

Dr. Giordano Tasca

U.F. di Cardiochirurgia
Casa di Cura
Poliambulanza
Via L. Bissolati, 57
25125 Brescia
E-mail:
cch-segreteria.poli@
poliambulanza.it

Myectomy-myotomy associated with aortic
valve replacement for aortic stenosis:
effects on left ventricular mass regression
Giordano Tasca, Andrea Amaducci*, Pier Virgilio Parrella**, Giovanni Troise,
Margherita Dalla Tomba, Zen Magna, Eugenio Quaini

Department of Cardiac Surgery, *Department of Cardiology, Poliambulanza Hospital, Brescia,
**Department of Mathematics and Statistics Applied to Economics, University of Pisa, Pisa, Italy

Background. Left ventricular outflow tract dynamic obstruction may develop after aortic valve re-
placement for aortic stenosis with a higher mortality and morbidity and may persist until left ven-
tricular mass regression occurs. The aim of this study was to ascertain the effects of myectomy-my-
otomy on the left ventricular mass and mean wall thickness regression and on left ventricular mass
normalization at least 1 year postoperatively.

Methods. A total of 162 patients including 71 with myectomy-myotomy (group I) and 91 without
(group II) were studied at pre- and postoperative echocardiography.

Results. The relative left ventricular regression, after adjustment by ANCOVA analysis, was sig-
nificantly greater in group I than in group II (-24.6 ± 14.7 and -16.8 ± 17.8%, p = 0.004) and the ab-
solute mean wall thickness regression was greater in group I than in group II (-1.6 ± 1.3 vs -1.1 ± 1.6
mm, p = 0.019). Multivariable analysis showed myectomy-myotomy as an independent predictor of
left ventricular mass regression.

Conclusions. Myectomy-myotomy may improve left ventricular mass regression after aortic valve
replacement for pure aortic stenosis.
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Surgeons National Cardiac Surgery Database (data col-
lection form), 1998.

Obesity was defined using the gender-specific body
mass index cut-off points of 27.3 kg/m2 for women and
27.8 kg/m2 for men, as reported by de Simone et al.9.

Echocardiographic measurements. In an attempt to
obtain homogeneous and consistent echocardiographic
data, all the preoperative and postoperative echocardio-
graphic studies were performed by four experienced
echocardiographers using an Acuson 128 or 128XP
Computed Sonograph (Acuson, Mountain View, CA,
USA) equipped with 2.5 to 3.5 MHz transducers. The
preoperative echocardiograms were performed 0-7
days before surgery. The postoperative echocardio-
grams used for this study were recorded and read by
echocardiographers, who were blinded to the treatment
and other clinical data, at least 1 year after the opera-
tion. The pre- and postoperative LV dimensions were
assessed on the basis of two-dimensionally guided M-
mode tracings; the measurements were made according
to the recommendations of the American Society of
Echocardiography or, if the M-mode recordings were
not technically adequate, on the basis of two-dimen-
sional measurements (Appendix 1). The LVM was cal-
culated using the American Society of Echocardiogra-
phy-modified formula. In order to correct the effect of
gender and overweight, LVM/height2.7 was used as the
LVM index9. 

Residual LV hypertrophy was defined as a
LVM/height2.7 > 50 g/m2.7 for males and > 47 g/m2.7 for
females9. The absolute and relative LVM regressions
were used to quantify the effects of AVR with or with-
out myectomy-myotomy. The LV performance was as-
sessed by means of the ejection fraction calculated us-
ing the Simpson’s rule. Blood flow velocities in the LV
outflow tract and across the valve were respectively es-
timated from the apical 4-chamber views by means of
pulsed and continuous wave Doppler. The peak and
mean valve gradients were calculated using the modi-
fied Bernoulli equation (Appendix 1). The effective ori-
fice area was calculated using the continuity equation
and indexed by body surface area. 

Surgery. Surgery was performed by means of full ster-
notomy in 165 patients and partial sternotomy in 31.
After establishing a cardiopulmonary bypass at 33°C
and clamping the aorta, myocardial protection was ob-
tained using cold blood cardioplegia delivered by the
antegrade (30 patients), retrograde (133 patients) or
mixed (33 patients) routes. 

Myectomy-myotomy was performed after aortic
valve removal. The prominent aspect of the bulging
septum under the commissure between the coronary
cusps is pulled using a 4/0 suture; a blade is used to
make two parallel cuts with a muscle depth of about 4
mm in the long axis of the ventricle; the center piece is
then cut with scissors and removed, leaving an approx-

imately 5 mm wide rectangular area that extends for 1.5
to 2.5 cm from the valve ring towards the apex. The re-
placement of the aortic valve depends on the type of
prosthesis.

Follow-up. The patients were clinically followed up
for 3 months, and subsequently interviewed annually
by telephone in order to assess their clinical status and
obtain survival data. The survivors were invited to un-
dergo an echocardiographic control at our hospital at
least 1 year after surgery.

Statistical analysis. The data were statistically ana-
lyzed using SPSS 9.0 (SPSS Inc., Chicago, IL, USA).
Continuous variables were expressed as mean values ±
SD and 95% confidence intervals (CI), and compared
using a two-tailed Student’s t-test (paired or unpaired
as appropriate). The percentage of LVM/height2.7 re-
gression was adjusted by ANCOVA for the covariates
that correlated with mass regression in the univariate
analysis and were statistically different between the
groups, i.e. the preoperative LVM/height2.7 (r = 0.38, r2

= 14%, p = 0.0001) and prosthetic gradient (r = 0.17, r2

= 0.3%, p = 0.03). In order to determine which of 14
continuous or categorical variables (Appendix 2) were
independently associated with the percentage regres-
sion of the LVM/height2.7, a stepwise multiple regres-
sion analysis was made, with a p value < 0.1 being con-
sidered as statistically significant. The variables identi-
fied in the first analysis were reinserted in the multiple
regression model using the block procedure. The cu-
mulative survival was assessed with Kaplan-Meier’s
product limit method and the comparison between
groups made with a log-rank test.

Results

The clinical characteristics of the 196 patients (85 in
group I and 111 in group II) are shown in table I, and
the preoperative echocardiographic data in table II. In
no case was a subaortic LV outflow tract velocity > 2
m/s found preoperatively. The two groups were homo-
geneous in terms of demographic, clinical and echocar-
diographic parameters excluding LVM/height2.7 (72.5
± 14.3 g in group I vs 78.6 ± 19.8 g in group II, p =
0.025). Concomitant coronary artery bypass graft was
performed in 45.8% of patients in group I (39/85) and
in 33.3% in group II (37/111) (p = 0.101); the ascend-
ing aorta was replaced in 3.5% (3/85) of patients in
group I and in 4.5% (5/111) in group II (p = 0.981). Me-
chanical prostheses were implanted in 54 patients (17
in group I and 37 in group II), stented bioprostheses in
121 (53 in group I and 68 in group II), and stentless
prostheses in 21 (13 in group I and 8 in group II). There
were no differences between the two groups in terms of
the proportion of prosthesis type and size, and no dif-
ference in the inner diameter/body surface area of the
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Table I. Clinical characteristics.

Parameters Group I Group II p

No. patients 85 111
Age (years) 72.9 ± 9.6 (CI 58.1÷85.7) 70.7 ± 9.4 (CI 54.4÷83.7) 0.151
Males 52.9% 53.1% 0.908
Hypertension 64.7% 65.9% 0.502
Diabetes 13.2% 21.9% 0.113
Renal insufficiency 1.5% 3.3% 0.426
Arteriopathy 16.1% 23.1% 0.192
BSA (m2) 1.81 ± 0.2 (CI 1.46÷2.11) 1.79 ± 0.2 (CI 1.46÷2.19) 0.419
BMI (kg/m2) 26.1 ± 3.7 (CI 20.4÷31.9) 26.2 ± 4.8 (CI 19.7÷37.8) 0.806
Obesity 35.2% 31.5% 0.481
Coronary artery disease 48.8% 33.3% 0.101
NYHA functional class 2.4 ± 0.6 2.3 ± 0.7 0.326
Elective 90.5% 94.5% 0.424
Urgent/emergency 9.5% 5.4% 0.554
Prosthesis internal diameter/BSA (mm/m2) 10.8 ± 1.2 (CI 9÷13.2) 10.7 ± 1.3 (CI 8.3÷12.7) 0.230
Mechanical prosthesis (mm)

19 0 2 NS
21 2 13 NS
23 14 18 NS
25 1 4 NS

Stented bioprosthesis (mm)
19 12 34 NS
21 22 23 NS
23 17 10 NS
25 2 1 NS

Stentless valve (mm)
21 8 2 NS
23 4 6 NS
25 1 0 NS

ECC time (min) 115 ± 25 (CI 83÷165) 114 ± 35 (CI 68÷178) 0.859
ACC time (min) 80 ± 21 (CI 53÷123) 74 ± 22 (CI 45÷118) 0.06

ACC = aortic cross-clamping; BMI = body mass index; BSA = body surface area; CI = confidence interval; ECC = extracorporeal cir-
culation.

Table II. Preoperative echocardiographic data.

Group I Group II p
(n=71) (n=91)

Aortic area indexed (cm2/m2) 0.45 ± 0.08 (CI 0.29÷0.58) 0.47 ± 0.07 (CI 0.35÷0.59) 0.105
Aortic gradient (mmHg) 50 ± 13 (CI 30.9÷74.5) 49 ± 13 (CI 26.1÷71.5) 0.629
Ejection fraction (%) 58 ± 11 (CI 34÷76) 58 ± 12 (CI 34÷74) 0.967
LVDD (mm) 50.3 ± 5.9 (CI 39.8÷60.2) 52.1 ± 7.8 (CI 40.3÷66.4) 0.085
IVS (mm) 13.8 ± 1.7 (CI 11.9÷17) 13.5 ± 1.6 (CI 10.9÷17.1) 0.373
PW (mm) 12.9 ± 1.5 (CI 10.8÷15.5) 12.9 ± 1.4 (CI 10.9÷15.6) 0.812
Mean LV thickness (mm) 13.4 ± 1.4 (CI 11.7÷15.6) 13.3 ± 1.4 (CI 11.1÷15.4) 0.562
RLVWT 0.54 ± 0.1 (CI 0.40÷0.72) 0.52 ± 0.1 (CI 0.36÷0.67) 0.230
LVM/hight2.7 (g) 72.5 ± 14.3 (CI 52.2÷98.9) 78.6 ± 19.8 (CI 52.2÷122) 0.025

IVS = interventricular septum; LV = left ventricular; LVDD = left ventricular diastolic diameter; LVM = left ventricular mass; PW =
posterior wall; RLVWT = relative left ventricular wall thickness.

prostheses (10.8 ± 1.2 mm in group I and 10.7 ± 1.3
mm in group II, p = 0.230). 

Two patients died of heart failure in hospital (one in
each group). There were no complications related to the
myectomy-myotomy. 

The length of 100% complete follow-up was 1.5 ±
0.5 years in group I and 3 ± 1.1 years in group II (p

< 0.0001). Late deaths were observed in 2 patients in
group I (one cardiac and one non-cardiac) and in 8 in
group II (five cardiac and three for non-cardiac). The
actuarial survival at 2.9 years was 98.8% (CI 96.4-
100%) in group I (Fig. 1), and 96.3% (CI 88.3-99.3%)
in group II (Fig. 2) without any statistical between-
group difference (log-rank test p = 0.806). 



Follow-up echocardiographic study. Data were avail-
able for 162 of the 184 surviving patients invited to un-
dergo an echocardiographic control after at least 1 year
(71 in group I and 91 in group II) (Table III).

Hemodynamic measurements. No structural or func-
tional prosthesis abnormality was found in either
group. The average mean transprosthetic gradient was
significantly smaller in group I (15.5 ± 6.3 vs 17.8 ± 6.8
mmHg, p = 0.034). The indexed effective orifice area
was 0.85 ± 0.18 cm2/m2 in group I and 0.83 ± 0.27
cm2/m2 in group II, with no statistically significant dif-
ference between them (p = 0.659). 

Left ventricular mass and morphology. The LV di-
mensions, interventricular septum, posterior wall and
relative LV wall thickness decreased significantly in

both groups, without any statistically significant be-
tween-group differences. 

The LVM/height2.7 ratio also decreased significant-
ly in both groups (p = 0.0001), but was significantly
lower in group I (55.7 ± 12.8 vs 62.8 ± 15.4 g, p =
0.002).

The relative LVM regression was greater in group I
(-22.3 ± 14.8 vs -18.1 ± 17.6%), but the difference was
not statistically significant (p = 0.112). After adjust-
ment by ANCOVA, the difference between the groups
reached statistical significance (p = 0.004), with the re-
gression being greater in myectomy-myotomy patients
(-24.6 ± 14.7 vs -16.8 ± 17.8%). Furthermore, multiple
regression analysis showed that myectomy-myotomy
was an independent predictor of LVM regression
(Table IV), with � = -0.306 and p = 0.001 in a model
with r = 0.48, r2 = 0.23, and p < 0.0001. 
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Figure 1. Actuarial survival (dotted lines 95% confidence interval) of the patients discharged after aortic valve replacement with myectomy-myotomy.

Figure 2. Actuarial survival (dotted lines 95% confidence interval) of the patients discharged after aortic valve replacement without myectomy-myotomy.



The absolute decrease in LV mean wall thickness
was significantly greater in group I (-1.6 ± 1.3 vs -1.1 ±
1.6 mm, p = 0.019). 

Discussion

The aim of AVR in aortic valve disease is to relieve
the symptoms secondary to abnormal hemodynamics
and to normalize LVM, which is an important factor in
decreasing cardiovascular morbidity and mortality
rates. It is presumed that correction of the lesion re-
moves the hypertrophic stimulus and thus allows fa-
vorable LV remodeling to occur. Different patient se-
ries have shown that a number of variables are statisti-
cally significant factors in decreasing LVM: patient-
prosthesis mismatch10, and the size11 and type of the
prosthesis12. However, some results are conflicting
mainly because of a lack of homogeneous definitions,
different study populations including patients with
aortic insufficiency or mixed valvular lesions, and dif-
ferent time intervals between echocardiographic mea-
surements. 

Over the last 10 years, various replacement valves
have been introduced. Stentless valves have led to en-
couraging but still controversial results: Walther et al.12

reported that the LVM regression obtained with stent-
less valves was greater than that obtained with stented
valves, whereas De Paulis et al.13 failed to confirm this
finding. Furthermore, it is well known that LVM re-
gression is not only a prosthesis-related phenomenon as
other factors, such as gender, the type of aortic valve le-
sion, hypertension, cardiac rhythm and ejection frac-
tion, can affect postoperative LV remodeling14,15. 

Concentric hypertrophy is the characteristic struc-
tural pattern of LV hypertrophy in pure aortic stenosis,
and plays a crucial role in the development of the post-
operative dynamic gradient. This may occur at the mid-
cavity level, in the LV outflow tract caused by a systolic
anterior motion of the mitral valve5 or by subaortic hy-
pertrophy16. Bartunek et al.5 found, as a result of differ-
ent mechanisms, a mean relative LV wall thickness of
0.53 ± 0.14 mm in patients who developed a postoper-
ative dynamic gradient at rest or during instrumental
stress. Furthermore, in a series of 11 patients with pure
severe aortic stenosis and without any anatomic signs
of subvalvular obstruction, Bird et al.1 found a large
subvalvular gradient that seemed to worsen after AVR. 

In order to avoid the hemodynamic complications
of early postoperative dynamic gradients, various ther-
apeutic approaches have been adopted, the most effec-
tive of which are considered to be the avoidance of in-
otropic agents and hypovolemia, and the use of calci-
um-channel blockers or �-blockers. 

Some authors6 routinely perform myectomy-my-
otomy in AVR for aortic stenosis with concentric LV
hypertrophy in order to reduce the morbidity and mor-
tality related to postoperative dynamic obstruction, but
this approach has been questioned and criticized5.
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Table III. Postoperative echocardiographic data.

Group I Group II p
(n=71) (n=91)

IEOA (cm2/m2) 0.85 ± 0.18 (CI 0.6÷1.3) 0.83 ± 0.27 (CI 0.49÷1.3) 0.659
Aortic gradient (mmHg) 15.5 ± 6.3 (CI 6.3÷27.3) 17.8 ± 6.8 (CI 8.7÷29.5) 0.034
Ejection fraction (%) 65 ± 10* (CI 45÷79) 63 ± 10** (CI 46÷76) 0.407
LVDD (mm) 47.8 ± 4.9* (CI 39.2÷57.2) 49 ± 6* (CI 38.8÷59.2) 0.165
LVDD regression (mm) -2.4 ± 5.8 (CI -13.6÷6.4) -3.1 ± 6.4 (CI -15.9÷7.1) 0.503
IVS (mm) 12.3 ± 1.6* (CI 9.8÷14.6) 12.7 ± 1.7* (CI 10.1÷15.7) 0.154
PW (mm) 11.1 ± 1.6* (CI 8.3÷14.1) 11.6 ± 1.7* (CI 8.6÷14.4) 0.081
RLVWT 0.47 ± 0.07* (CI 0.36÷0.59) 0.47 ± 0.09** (CI 0.33÷0.64) 0.931
RLVWT regression (%) -10.3 ± 22.3 (CI -15.5÷-4.9) -6.1 ± 27.5 (CI -11.8÷-0.4) 0.305
Mean LV thickness (mm) 11.7 ± 1.4* (CI 9.1÷14.1) 12.1 ± 1.5* (CI 10÷14.7) 0.069
Mean LV thickness regression -1.6 ± 1.3 (CI -4.3÷0.14) -1.1 ± 1.6 (CI -3.4÷1.04) 0.019
LVM/height2.7 (g) 55.7 ± 12.8 (CI 38.8÷81.9) 62.8 ± 15.4 (CI 41.9÷95.7) 0.002
LVM/height2.7 regression (%) -22.3 ± 14.8 (CI -45.2÷2.9) -18.1 ± 17.6 (CI -43.6÷19.3) 0.112
Residual hypertrophy 63.4% (45/71) 86.8% (79/91) 0.0001

IEOA = indexed effective orifice area; IVS = interventricular septum; LV = left ventricular; LVDD = left ventricular diastolic diameter;
LVM = left ventricular mass; PW = posterior wall; RLVWT = relative left ventricular wall thickness. * p < 0.0001, ** p < 0.01 post-
operative vs preoperative.

Table IV. Multiple linear regression analysis.

Variables LVM/hight2.7 % regression
(model r = 0.48, r2 = 0.23, p < 0.0001)

� p

Body mass index 0.145 0.044
Preoperative
LVM/height2.7 -0.434 < 0.0001
Myectomy-myotomy -0.306 0.001

LVM = left ventricular mass.



Myectomy-myotomy is currently recommended in a
limited subgroup of surgical patients with pure aortic
stenosis, an interventricular septum > 18 mm and
asymmetrical hypertrophy17,18. 

In all patients with concentric LV hypertrophy, and
even in the absence of a gradient at rest, some degree of
gradient may develop under stress after AVR for aortic
stenosis or in cases of hypertension5,8,16, and may affect
the speed of LVM regression until LVM normalization.
In support of this hypothesis, Zussa et al.8 found a LV
outflow tract gradient during exercise or dobutamine
testing during the months following AVR for aortic
stenosis. 

During effort, the interventricular septum base pro-
trusion into the LV outflow tract may be a cause of ob-
struction. In a group of elderly patients with effort dys-
pnea and a normal LV systolic function, Henein et al.16

found that subaortic hypertrophy was a cause of out-
flow obstruction. Furthermore, one of the characteris-
tics of elderly patients is the increased angularity of the
aorta in relation to the long axis of the ventricle, and it
has been suggested that, together with some shrinkage
of the heart, this morphology leads to upper septal
bulging and a narrowed outflow tract sufficient to cause
obstruction at rest or during effort16. Shapiro et al.19

found severe septal bulging in at least 10% of their pa-
tients with aortic stenosis of any degree, with or with-
out associated hypertension. 

With the aim of obtaining a positive early and late
effect, we performed AVR with myectomy-myotomy in
a consecutive series of pure aortic stenosis patients con-
sidered to be at risk of developing a postoperative dy-
namic gradient. Their mean relative LV wall thickness
was 0.53 ± 0.1 mm, their mean age 72 ± 9 years, and
65% had associated hypertension. 

In an attempt to verify our hypothesis, we analyzed
late LV remodeling in two homogeneous groups treat-
ed with and without myectomy-myotomy. The two
groups proved to have a similar LV diameter reduction
and ejection fraction improvement, but myectomy-my-
otomy seemed to be significantly effective in reducing
concentric hypertrophy. After myectomy-myotomy, the
LV outflow tract may enlarge and this could reduce the
gradient developing at rest or during effort and proba-
bly lead to better LV remodeling. 

The regression was due more to the LV wall regres-
sion than the LV dimensions because the mean wall
thickness decreased more in group I than in group II
(-1.6 ± 1.3 vs -1.1 ± 1.6 mm, p = 0.019), whereas there
was no difference in the LV diameter (-2.4 ± 5.8 mm in
group I and -3.1 ± 6.4 mm in group II, p = 0.503). Our
results show that this mechanism is responsible for the
possibly late effects of LVM regression. 

With ANCOVA adjustment, the percentage of LVM
regression was significantly greater in group I than in
group II, and multiple linear regression analysis
showed that myectomy-myotomy was a powerful pre-
dictor of LVM regression. The other variable (baseline

LVM) identified in our analysis as a powerful predictor
of LVM regression has previously been explained by
other authors10. The model obtained using multiple lin-
ear regression analysis explained almost a quarter of
the variance (9% accounted for by myectomy-myoto-
my), whereas three quarters remained unexplained.
However, it is well known that LVM regression is a
highly complex phenomenon20 that is influenced by he-
modynamic and non-hemodynamic factors, such as ge-
netic and environmental factors21. 

Study limitations. In addition to its retrospective na-
ture, the limitations of the study include:
• the mean age of the population as a whole was 71.9
years, and so the inferences derived from our results
may apply only to elderly patients;
• the possible significant variability induced by four
different echocardiographers should be evaluated by an
independent core-lab examination22;
• the analysis was made using the data obtained from
88% of the survivors;
• the incompleteness of the data concerning the dura-
tion and type of different antihypertensive drugs re-
duces the precision of the analysis because of their ef-
fect on LVM regression.

Clinical implications. Our study shows that myecto-
my-myotomy could influence LVM regression after
AVR in patients with aortic stenosis. This attractive hy-
pothesis must be validated by prospective randomized
studies. Unlike some other authors23,24, we did not ob-
serve any complications such as interventricular sep-
tum perforation, or partial or complete atrioventricular
block and thus in our opinion myectomy-myotomy
may be considered a safe procedure.

Appendix 1. Echocardiographic data.

Structural left ventricular measurements
Left ventricular variables were measured using the M-mode trac-
ings:  end-diastolic diameter (EDD) and end-systolic diameter,
posterior wall thickness (PWT) and interventricular septum
(IVS) thickness.
The relative left ventricular wall thickness (RLVWT) was calcu-
lated as EDD/(PW+PW).
The left ventricular mass (LVM) in grams was calculated using
the American Society of Echocardiography (ASE)-modified for-
mula:
LVMASE = 0.8 [1.04 (IVSd + LVIDd + PWTd)

3 - LVID3] - 13.6 g

Absolute LVM regression = postoperative LVM – preoperative
LVM, expressed in grams.
Relative LVM regression (%) = (preoperative LVM – postopera-
tive LVM)/preoperative LVM

Doppler measurements
Modified Bernoulli equation for the mean and peak pressure
drops:

�p = 4* (V2
1 - V2

2).
V1 = velocity calculated using continuous Doppler across the
prosthetic aortic valve, V2 = velocity calculated using pulsed
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Doppler in the left ventricular outflow tract.
The prosthetic effective orifice area (EOA) was calculated using
the modified continuity equation:

EOA = 3.14*2D/4*VTILVOT/VTIAV.

Appendix 2. Variables tested in the multiple linear regression
analysis and found to be non-significant.

Age (continuous)
Sex (0 = female; 1 = male)
History of hypertension (0 = no; 1 = yes)
Chronic renal insufficiency (0 = no; 1 = yes)
Diabetes (0 = no; 1 = yes)
Arteriopathy (0 = no; 1 = yes)
Sinus rhythm (0 = no; 1 = yes)
Coronary artery disease (0 = no; 1 = yes)
Preoperative ejection fraction (continuous)
Indexed effective orifice area (continuous)
Follow-up time (continuous)
Body mass index (continuous)
Myectomy-myotomy (0 = no; 1 = yes)
Left ventricular mass/height2.7 (continuous)
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