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Valvar aortic stenosis is a common congenital heart defect for which surgical
procedures can be done with low risk except in infants whose conditions are
seriously compromised. The purpose of this report was to present our
experience with the results of surgical aortic valvotomy for congenital valvar
aortic stenosis performed at our hospital.

The study group consisted of 24 patients, 3 females and 21 males, with ages ranging
from 1 to 15.5 years (mean age 8.5 years), who underwent aortic valvotomy for
valvar aortic stenosis. The case records of all the patients were retrospectively
reviewed. They were followed for 1-10.5 years (mean 5.02+2.38 years) after relief
of aortic stenosis, and were scheduled for reevaluation.

Sixteen of the 24 patients were recatheterized and 15 (93.7%) were found to
have aortic regurgitation on angiography. Peak systolic pressure gradients
(mean*SD) were 65.9+19.5 mmHg before and 36.7+14.8 mmHg (p<0.05)
after the operatilon. Of the 24 patients, 45.8% had a new postoperative diastolic
murmur. Twenty patients (83.3%) had residual stenosis and three (12.5%) had
recurrent stenosis. Two patients (8.3%) had undergone reoperation six to seven
years after the initial aortic valvotomy, and most of the others will require
reoperation in the future. No sudden deaths occurred in this series.

Timely relief of obstruction prevents sudden death and produceé‘ symptomatic

improvement in valvar aortic stenosis, but aortic valvotomy is only a palliative
measure.
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Congenital aortic stenosis occurs in 3-6% of
patients with congenital heart diseasel.2, Left
ventricular outflow tract obstruction is most
frequently at the valvular level, being observed
in over 50% of the children who initially have
findings of aortic stenosis34. It is a progressive
disorder, and the worsening may be due to the
fact that the stenosis is becoming more severe.
Thickening and increased rigidity of the valve
tissue and varying degrees of diminished
commissural separation comprise the basic
malformation!. The occurrence of sudden death
in young patients with isolated congenital aortic
stenosis is well recognized. Campell® reported
an annual sudden death rate of 0.9% in children
with this lesion.

Incision of congenitally fused aortic valve
commissures can be dramatically beneficial in
relieving aortic stenosis. Aortic valvotomy
under direct vision was first described in
195667, and accepted as a palliative operation
that provides initial benefit by decreasing risk
of sudden death, but it is usually followed by
an increasing incidence of reoperation. Most
reported series conclude that all patients
treated with valvotomy will ultimately require
aortic valve replacement®-11, In the First
Natural History Study of Congenital Heart
Defects, the incidence of bacterial endocarditis
was high for patients with aortic stenosis and
it was greater in patients who underwent
surgical aortic valvotomy!2.
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To evaluate the effectiveness of the operation,
we reviewed our experience with 24 consecutive
children who underwent aortic valvotorny. In
this study the clinical records of all the patients
were retrospectively reviewed, and they were
scheduled for reevaluation.

Material and Methods

Twenty-eight patients underwent surgical
intervention for congenital aortic stenosis at the
Ihsan Dogramaci Children’s Hospital. One 19-
day-old infant died during the operation and
three patients aged 21 days, 75 days and 10.5
months died after the operation, yielding an
operative mortality of 14%. The remaining 24
patients who had neither septal defect nor
additional valvular lesions were included in this
series. There were 21 boys and 3 girls whose
mean age was 8.5 years (range 1 to 15.5 years)
at the time of the operation.

Symptoms were present in three cases of the
study group at the last evaluation after surgery.
Determination of functional classification in
accordance with the New York Heart
Association’s (NYHA) criteria revealed 21
patients to be in Class 1, two patients in
Class III and one patient in class IV (Table I).

Table I. Clinical Features of the Study Patients
(Survivors) at the Last Evaluation
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NYHA: New York Heart Association.
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Preoperative peak systolic pressure gradients
ranged from 45 to 128 mmHg, with a mean
value of 65.86+19.49 mmHg. All but eight
patients underwent preoperative cardiac
catheterisation. Follow-up data by clinical
evaluation in our Cardiology Department were
obtained for all of the patients from 1-10.5 years
(mean 5.02+2.38 years) postoperatively. The
follow-up was based essentially on physical
examination, electrocardiogram (ECG), chest
X-ray and echo Doppler examination. Left
ventricular hypertrophy was assessed by ECG
using the criteria established by Romhilt and
Estes!3. Cardiomegaly was reported if the
cardiothoracic ratio was greater than 0.5.

Sixteen patients were recatheterized. Outflow
tract gradients were calculated from left
ventricular aortic pullback tracings, and the
presence of aortic regurgitation was confirmed
or ruled out by aortic root angiography.
Associated lesion was present in two patients:
one patient (No.9) had aortic coarctation and
the other (No.14) had subaortic ridge. Bicuspid
aortic valve was present in 14 patients (58.3%)
and none had unicuspid valve. Aortic balloon
valvotomy was not performed in this series.

An M-mode echocardiogram with two-
dimensional echocardiographic guidance was
obtained at the mid-left ventricular cavity level.
Measurements of left ventricular cavity size,
ventricular septum, and posterior wall were
made at end diastole and end systole. Offline
system was used for calculation of ejection and
shortening fraction!4. Continuous-wave
Doppler examination of the aortic valve gradient
was performed. The aortic stenosis jet was
recorded from suprasternal transducer position.
The peak instantaneous echocardiographic
aortic valve gradient (echograd) was calculated
using the simplified Bernoulli equationl4.

In this study, we used color Doppler
echocardiography for non-invasive evaluation of
aortic regurgitation. The Doppler examinations
were performed with a Toshiba sonolayer SSH-
60A Doppler echocardiograph equipped with
2.5, 3.75 and 5 MHz phased-array transducers.

Color Doppler Examination

The regurgitant jet was studied in the
parasternal long-axis view. Aortic regurgitation
was considered to be present when an abnormal
diastolic flow (a mosaic pattern indicating
turbulent flow) originating from the aortic valve
was visualized in the left ventricle!5-17,
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Cardiac Catheterization

The peak to peak gradient across the left
ventricular outflow tract (cathgrad) was
measured by catheter pullback. The presence
and severity of aortic regurgitation was assessed
from biplane angiography. Aortic root
angiography was performed with injection of
1 ml/kg contrast material in the left and right
anterior oblique view. The degree of aortic
regurgitation was graded independently from
the echocardiographic findings by the method
of Grossman!® as follows:

Grade I, faint opacification of part of the left
ventricle which clears with each systole;
Grade II, opacification of the left ventricle to a
degree less than that in the aorta; Grade III,
opacification of the left ventricle equal to that
of the aorta; Grade IV, complete dense
opacification of the left ventricle in one beat with
a constant density greater than that in the aorta.

Mortality was defined in terms of perioperative
and late death. Perioperative death occurred
within 30 days of valvotomy.

Statistical Methods

Normally distributed data are presented as
mean*standard deviation. Non-normally
distributed data are described as median and
range. Comparison of transaortic valve gradient
before and after aortic valvotomy was performed
using t-tests for paired samples. A p value of
<0.05 was considered significant.

Results

Reintervention included reoperation in two
patients (8.3%). One patient had severe aortic
regurgitation, and an aortoplasty was performed
seven years after surgical aortic valvotomy,
while the other patient required aortic valve
replacement six years after initial surgical
intervention for asymptomatic restenosis.

The ECG was normal in 15 patients, revealed
a strain pattern in two patients, and left
ventricular hypertrophy without strain in nine
patients. Of these, one had ventricular
extrasystoles and Holter monitoring had
demonstrated the presence of multiple couplets
and triplets, therefore antiarrhythmic therapy
was prescribed. Radiographic measurement
revealed 17% with cardiomegaly, and 29.1% had
dilatation of the ascending aorta.
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Hemodynamic Data

Heart catheterisation was done preoperatively in
18 and postoperatively in 16 patients of the study
group. The left ventricle could not be entered
preoperatively in nine and postoperatively in one
patient. The mean preoperative aortic cathgrad
of 78.2+33.13 mmHg (range 45-128 mmHg,
n=9) was decreased to 35+8.98 mmHg
(range 20-55 mmHg, n=16) after surgery.

Aortic regurgitation assessed angiographically
before aortic valvotomy (n=18) was of grade I
in 4, II'in 1, IV in 1 patient, and absent in the
remainder (67%). Postoperative assessment
(n=16) revealed aortic regurgitation of grade 1
in 2, Il in 3, IIl in 7, IV in 3 and absence in
1 patient (Table II).

Table II. Assessment of Aortic Regurgitation
(AR) and Transaortic Gradient Before Aortic
Valvotomy and at the Last Follow-up

Preoperative Postoperative

No. AR Aortic gradient AR Aortic gradient
1 No 70* No 10*
2 No 67°* No 22*
3 No 115* No 70**
4 No 60* v 38
5 No 51** III 35
6 No 80** No 40°*
7 I 50 . III 30
8 No 70** I 30*
9 No 46** II 30

10 II 65 II 50*

11 No 68* III 35

12 No 68** No 45*

13 No 128 I 24"

14 I 45 II 38

15 No 90 111 35

16 No 82 III 30

17 No 100 I 55

18 I 89** IIX 30

19 I 114 I 40*

20 No 80** II 32

21 No 80** I 35

22 No 60* I 50

23 No 76* v 20

24 v 65 v 25

* Gradient as detected by echocardiography because
cardiac catheterization was not performed.

** Gradient as detected by echocardiography because left
ventricle could not be entered during catheter.

No: aortic regurgitation is not evident.

Echocardiographic Findings

All of the survivors were assessed
echocardiographically during follow-up, and the
mean echograd was 36.65+14.78 mmHg (range
20-70 mmHg), whereas preoperative mean
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mortality*24, The results obtained in this group
of patients indicate that surgical aortic valvotomy
can be performed with an acceptable operative
risk. However, surgical repair of aortic stenosis is
assodated with a high risk in infants, because they
have a more severe form of the disease29.30, The
low operative mortality and long-term relief of
stenosis and symptoms provided by open aortic
valvotomy in patients aged more than one year
establishes it as the standard procedure. However,
aortic insufficiency in these patients is progressive,
and valve replacement may eventually be required.
Aortic insufficiency was the indication for valve
replacement noted by Sandor and his associates?0.
They concluded that reoperation had a higher risk
and that results were not as satisfactory as those
for the first operation.

This natural history of surgical aortic valvotomy
provides a framework for comparison with long-
term results of balloon aortic valvotomy.
Gatzoulis et al.3! compared the contemporary
results of balloon dilatation and surgery for
valvular aortic stenosis in infants and children.
They considered both balloon and surgical
valvotomy palliative forms of treatment, as the
majority of these patients are likely to require
aortic valve replacement later in life. Balloon
dilatation offers the additional attraction of
deferring the definitive surgery and preserving
the surgical field, and the hospital stay is
significantly shorter in the balloon dilatation
group, with obvious financial benefits. Justo et
al.32 compared the degree and rate of progression
of aortic regurgitation, relief of obstruction,
complications and mortality after balloon aortic
valvotomy versus surgical valvotomy. Their
results suggested that progression of aortic
regurgitation, and acute and late reduction of
gradients were similar for both approaches.

We conclude that although timely relief or left
ventricular outflow tract obstruction in children
prevents sudden death and provides excellent
symptomatic relief, the operation is only palliative.
The common occurrence of postoperative aortic
incompetence, residual aortic stenosis, persistence
of cardiomegaly and ECG abnormalities, and the
frequent need for reoperation demonstrate that
some congenitally deformed valves cannot be
satisfactorily reconstructed for the long-term with
standard operative techniques. The goal of aortic
valvotomy is to facilitate the child’s growth to the
point where a prosthetic valve may be inserted.
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