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Summary

In 13 patients with discrete subaortic stenosis, M-mode and two-dimensional echocardiographic
studies were performed to correlate the surgical findings with pressure gradientin the left ventricular
outflow tract measured during cardiac catheterization.

Based on the operative findings, patients were classified into 3 groups (Type A, B and C). Group
A consisted of 7 patients with a thin discrete membranous obstruction (Type A: Type I by Kelly’s
classification). Group B consisted of 2 patients whose obstruction was caused by a thick membrane
just below the aortic valve (Type B). Group C was composed of 4 patients with a fibromuscular ob-
struction situated about 1 to 3 cm below the aortic valve (Type C: Type II by Kelley’s classification).

In 5 patients in Group A and all 4 patients in Group C, the echocardiograms of the aortic valve
showed a semiclosure in early systole and fluttering in the remainder of systole, but others (2 patients in
each Group A and Group B) disclosed no specific findings. Eight patients (2 patients in each Group
A and Group B, 4 patients in Group C) were studied by two-dimensional echocardiography and sub-
aortic ridges were identified in the left ventricular outflow tract. In most cases the ridge was not seen
in the standard long axis view of the left ventricle and required an oblique plane through the left ven-
tricular outflow tract for its optimal visualization.

In all cases we could estimate a more exact localization of the level in the outflow tract obstruction
and the nature of the lesion, 6 of whom were confirmed later at surgery.

There was no correlation between the clinical features and the severity of a pressure gradient, but
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a ratio of left ventricular outflow tract to aortic root (LVOT/AO), calculated from M-mode echocardio-
grams, may be useful to predict a pressure gradient in the left ventricular outflow tract.
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Table 1. Clinical features of 13 patients with discrete
subaortic stenosis

No. of Associated Aortic regurgitation
case  Age Sex lesion Murmur Grade by angio

Group A

1. 10 F (PDA) + 1

2. 11 F — + 1/2

3.13 M (PDA) + 1

4. 14 M — - 0

5. 16 M VSD, AAE — 0

6. 17 F (PDA, ASD) + 1

7. 25 M — + 1/2
Group B

8. 11 F — - 0

9. 12 F VSD + 1
Group C

10. 13 F VSD, MVP + 1

11. 36 F (VSD), Inf. PS — 0

12. 22 M VSD, Inf. PS + 1

13. 27 F — + 1/2

PDA =patent ductus arteriosus; VSD =ventricular
septal defect; AAE=acute aortic endocarditis?; ASD =
atrial septal defect; Inf. PS=infundibular pulmonary
stenosis; ( ) indicates disorder of the left to right
shunt operated in childhood.

+ =present; — =absent.

LA LA
N !
Type A TypeB Type C

Fig. 1. Schematic diagrams of the three types of discrete subaortic lesions obstructing the
left ventricular outflow tract.

Type A: membranous type (Type I by Kelley’s classification)

Type B: thick ring just below the aortic valve.

Type C: fibromuscular type (Type II by Kelly’s classification).
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Fig. 2. Correlation between electrocardio-
graphic changes and age.

g L AEER ORI X EEMEHS % <, VSD
AHFRIDEREDHE L, 4 B0 S b 1 FIH KiIKfE
ERLIEDRZRTH - (Fig. 3).

2. BEBRRERR: FHMRLONE

1) M-mode T a—FRFR

Group A 76> 5 &, KBRS O ULHE F- 114 B
iz S5hlicaroh, 26 TRRE KBRS 4

P.Gradient
200Q mmHg)

150

100)
s

Ce
e o° °
sal C/é @ DSS#VSD
[ ]

O—U T — . —Age
V10 20 30 40

Fig. 3. Correlation between pressure gradient
and age.

P-Gradient=pressure gradient; VSD=ventricular
septal defect; DSS=discrete subaortic stenosis.
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Fig. 4. M-mode echocardiographic study of the aortic valve from patients with DSS.
A: Case 1. A semiclosure in early systole (arrow) and fine fluttering in the remainder of systole

can be seen.

B: Case 8. The aortic valve discloses no specific findings.
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Fig. 5. Two-dimensional sector scans from a patient with DSS (Type A).
The area of obstruction can be seen between the vertical arrows. The ridge extends into the out-

flow tract approximately 6 mm from the corresponding walls and shows varying dynamic motion

throughout the cardiac cycle.

S=systole; D=diastole; IVS=interventricular septum; AO=aorta; LA=left atrium; AML=
anterior mitral leaflet; AoAW =anterior wall of the aorta; AoPW =posterior wall of the aorta.
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Fig. 6. Two-dimensional sector scan and schematic diagram from a patient with DSS

(Type B).

A thick ridge (arrow) just below the aortic valve can be seen in the left ventricular outﬂo“ tract.
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Fig. 7. Two-dimensional sector scan from a patient with DSS (Type C).
There is gradual inward bowing of both the anterior and posterior margins of the outflow tract

(arrow).
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Table 2. Echocardiographic and hemodynamic findings in 13 patients
with discrete subaortic stenosis

M-mode echocardiography

P-G in LVOT Aortic valve M. valve
No. of (mmHg) Semi-closure  Systolic  Diastolic 2-D
case Pre ope Post ope (Early systole) fluttering fluttering LVOT/Ao echo
Group A
1. 95 0 (+) (=) (=) 0.43 (=)
2. 120 / (+) (+) (=) 0.45 (+)
3. 110 / Abnormal (=) (+) 0.35 (=)
4. 67 / (+) (-) (=) / (=)
5. 40 15 (+) (+) (=) / (=)
6. 90 15 Abnormal (=) (+) 040 ()
7. 80 20 (+) (+) (+) 0.54 +)
Group B .
8. 75 12 Abnormal (=) (=) 0.45 (+)
9. 118 10 Abnormal (=) (=) 0.40 (+)
Group C
10. 85 30 (+) (+) (+) 0.50 (+)
11. 180 50 (+) (+) (=) 0.36 (+)
12. 100 / (+) (+) (+) 0.50 +)
13. / / + (+) (+) / (+)

P-G =pressure gradient; LVOT =left ventricular outflow tract; M.=mitral ; Ao=aortic
diameter; 2-D echo=dimensional echocardiogram ; (+)=present; (—)=absent.
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Fig. 8. Correlation between pressure gradient
and a ratio of left ventricular outflow tract to
aorta (LVOT/Ao).

Opened circle: calculated from M-mode and two-
dimensional echocardiography. Closed circle: calcu-
lated from M-mode echocardiography.
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Fig. 9. Two-dimensional sector scans and schematic diagrams of Case 14.
The ridge (arrow) protrudes into the left ventricular outflow tract just below the aortic valve.
S =systole; D =diastole.
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Fig. 10. M-mode echocardiographic study (Case 14).

A) M-mode scan from the left ventricle to aorta. Abnormal echoes (arrow) can be seen.

B) M-mode echocardiogram of the aortic valve. A semiclosure in early systole and fine fluttering
in the remainder of systole can be seen.
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Fig. 11. Pressure withdrawal tracing from the

left ventricle (LV) to aorta (Ao) demonstrating a
pressure gradient in the outflow tract.
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Fig. 12. Photograph of the aortic valve.

An abnormal ridge (arrow) attached to the upper margin of the defect can be seen just below the

aortic cusps.
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