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SUMMARY

A case (male aged 16) presenting distinctive echo
findings on ultrasound cardiography is described
with mention of findings following surgical
treatment. Apexcardiography showed a charac-
teristic “a” wave and the carotid pulse tracing
showed a markedly bisferious ejection wave.
On cardiac ausculatation and phonocardiography,
systolic ejection murmurs were found which
were loudest at the apex, where S; and S, were
also audible.

On  ultrasound cardiography characteristic
findings of idiopathic hypertrophic subaortic
stenosis were found; these included systolic
deviation of the mitral valve, causing stenosis of
the left ventricular outflow tract, early systolic
closure of the aortic valve, and a decreased rate
of diastolic descent of the mitral valve which
reflected hypofunction of the left ventricular
myocardium and hypertrophy of the ventricular
septum.

Postoperatively, the following were found:
improvement of subjective symptoms, and on
ultrasound cardiograpy less systolic anterior
deviation of the mitral valve during systole, less
thickening of the ventricular septum, and a
faster rate of diastolic descent of the mitral
valve.

In this case, ultrasound cardiography was found
to be the most reliable and easy method for
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clinical diagnosis and very useful as a noninvasive
method for evaluating the postoperative course.

INTRODUCTION

Idiopathic hypertrophic subaortic stenosis (IHSS)
is a disease which as a result of asymmetric
hypertrophy of either the ventricular septum
or the left ventricular wall, is characterized by
narrowing of the left ventricle and stenosis of
left ventricular outflow tract which is aggravated
by cardiac contraction.! Heretofore, left ventri-
cular catheterization and angiocardiography have
been considered necessary for definitive clinical
diagnosis of this disease.>? With the availability
in recent years of noninvasive cardiac exami-
nation methods, especially ultrasound cardio-
graphy (UCG) for detection of distinctive
ecographic images,® clinical diagnosis of this
disease has been simplified. Recently the authors
encountered a case of this disease which was
diagnosed by UCG and confirmed at the time of
surgical treatment. The therapeutic outcome
was good.

case rRerorT (MEZ D)
Male, aged 16, senior high school student. Chief

complaint was dyspnea on exertion.

Family History. Mother died at age 30 because
of atrial septal defect. Otherwise unremarkable.

Past History. Unremarkable.

History of Present Illness. The subject was the
product of a normal gestation and delivery, and
no heart disease had ever been noted. At a
periodic physical examination at school in the
Spring of 1974, a cardiac murmur was described
for the first time. Because an electrocardio-
graphic (ECG) examination was abnormal, the
patient visited RERF in Hiroshima for detailed
physical examination. The only subjective
symptom he complained of was dyspnea on
exertion. He had never lost consciousness nor
had chest pains.

Physical Examination. Nourishment and physical
build were medium (height 170.8 cm, weight
50 kg). No ocular or palpebral abnormality was
present. No abnormality such as engorgement
of jugular veins, cyanosis, or deformity of the
thorax was noted. The area of cardiac dullness
was normal. On cardiac auscultation, moderate
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TABLE 1 CLINICAL FINDINGS AT INITIAL EXAMINATION
B 1 HDRBIE R FR MR T R A

Urinalysis . ....... No remarkable findings
SO0l cm e % No remarkable findings
Blood Sedimentation Rate . . ... 2 mm/1 hr
3 mm/2 hrs
Cell Counts
Erythrocytes 562X10%
Hemoglobin 14.8 g/100ml
Hematocrit 40%
Leukocytes 4000
Differential No remarkable findings

Biochemistry Tests

Total Serum Proteins 7.0 g/100ml
Serum Protein Fractions
Albumin 56.5%
@, - globulin 2.3%
&, - globulin 11.3%
f - globulin 13.0%
7 - globulin 16.9%
Total Bilirubin 0.8 g/100ml
Direct Bilirubin 0.2 g/100ml

Biochemistry Tests
GOT 29 Unit
GPT 12 Unit
LDH 118 Unit
Alkaline phosphotase 10 Unit
LAP 180 Unit
TIT 1 Unit
ZnTT 3 Unit
BUN 15 mg/100ml
Creatinine 1.9 mg/100ml
Serum Electrolytes
Na 140 mEq/L
K 4.7 mEq/L
Cl 99 mEq/L
Ca 1.2 mEq/L
Serological Tests
ASLO <200 Unit
CRP Negative
Wasserman’s reaction Negative

accentuation of S; and respiratory splitting of
S, were found, and S; and S, were audible at
the apex. A Levine 4/6 ejection systolic murmur
was most intense at the apex, and it did not
radiate to the neck. Further, an early diastolic
murmur of short duration was audible from the
4th intercostal space at the left sternal edge
toward the apex. No abnormality of the lungs
was noted either on auscultation or palpation.
No abdominal abnormality was found. The
extremities showed no edema or clubbing. No
abnormalities of the tendon reflexes were noted.

Clinical Findings at Initial Examination. No
abnormalities were found in the urine and stool
at initial examination. Hematological exami-
nations showed no specific abnormality (Table 1).

Chest X-Ray. There was no enlargement or
deformity of the cardiac shadow nor enlargement
of the aorta, and the lung fields appeared normal
(Figure 1).

ECG Findings. The 12-lead ECG examination
(Figure 2) revealed normal sinus rhythm but
marked deviation of axis to the right. The PQ,
QRS, and QT intervals were all within normal
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Figure 1 Frontal chest X-ray
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Figure 2 Preoperative electrocardiogram
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range, but a QS pattern was noted in leads I, II,
Vs and Vg. Furthermore, there were findings
suggestive of right ventricular hypertrophy with
the R/S in V, in excess of 1 and deeply negative
T waves in V, and V,.

Cardiographic Tests. The phonocardiographic
findings were consistent with the findings at
auscultation; S; and S, were recorded at the
apex. A midsystolic ejection murmur and early
diastolic murmur of short duration were also
noted. The apex cardiogram showed elevation of
the “a” wave and late systolic expansion, while
the carotid pulse tracing showed a steep rise of
ejection waves with bisferious or slow secondary
waves during the ejection period (Figure 3).

UCG Findings. When the transducer was angled
posteriorly from the 4th intercostal space at the
left edge of the sternum, an M-mode scan showed
the echo waves reaching the left ventricular
posterior wall via the chest wall, right ventricle,
ventricular septum, and anterior mitral cusp
(Figures 4 and 5). The IV septal wall thickness
was 2.0 cm, showing a marked thickening. Study
of anterior mitral cusp movement revealed that
the cusp moved close to or came into contact
with the ventricular septum at the same time that
the peak of ejection sound was reached on the
cardiophonogram, forming a systolic hump and
presenting a picture of narrowing of the left
ventricular outflow tract. The LV posterior
thickness was 1.0 c¢m, and marked posterior
motion of the LV posterior wall was noted
during early systole. The diastolic descent rate
(DDR) had dropped markedly to 30 mm/sec.
Further, when the transducer was placed on the
left edge of the 3rd intercostal sternum and
angled very slightly upwards, echoes of the aortic
lumen and aortic valve were recorded as shown in
Figure 6. The dimension of the aortic lumen was
2.8 cm, which is within normal range, but on
phonocardiography at the time the aortic valve
was open, a picture of transient semiocclusion of
the aortic valve which was consistent with the
peak of the ejection murmur was noted.

Based on the above distinctive findings on these
noninvasive examinations, the case was diagnosed
as IHSS. On the assumption that surgical
treatment was necessary, left ventricular cathe-
terization, a traumatic examination, and angio-
cardiography were made at the First Department
of Surgery, Hiroshima University School of
Medicine.
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TABLE 2 ENDOCARDIAL & VASCULAR PRESSURE BY PREOPERATIVE
LEFT VENTRICULAR CATHETER EXAMINATION

#2 WMEIAECHT—FVRECLS0 - MEHNE

Isoproterenol loading

Site
Before After
Left ventricle 136/00 mmHg* 172/00 mmHg
Left ventricular outflow tract 96/00 150/00
Aorta 90/56 104/64

*Systolic [ Diastolic

Left Ventricular Catheter Findings. The results
of the left ventricular catheterization are shown
in Table 2. The left ventricular systolic pressure
was 136 mmHg, left ventricular diastolic pressure
0 mmHg, systolic pressure of the left ventricular
outflow tract 96 mmHg, aortic systolic pressure
90mmHg, and aortic diastolic pressure 56 mmHg.
After a load of isoproterenol, the left ventricular
systolic pressure became 172 mmHg, systolic
pressure of left ventricular outflow tract
150 mmHg, aortic systolic pressure 104 mmHg,
and aortic diastolic pressure 64 mmHg. All
showed high values after loading, and the
difference between left ventricular and aortic
pressures after loading increased from 46 mmHg
to 68 mmHg, and an increased systolic murmur
was noted at the same time.

Angiocardiographic Findings of the Left
Ventricle. Frontal and lateral angiocardiograms
of the left ventricle are shown in Figures 7 and
8. The lateral picture showed narrowing of the
left ventricular outflow tract into the shape of
an inverted cone during systole. The frontal
picture also showed stenosis accompanying
thickening of the ventricular septum.

Postoperative Course and Examination Findings.
Under the clinical diagnosis of IHSS based on the
findings described above, excision of the hyper-
trophic myocardium was performed via the
aorta. The postoperative course was very satis-
factory and the patient was able to return to
normal everyday life. Left ventricular angio-
cardiography performed 45 days after the
operation resulted in findings as shown in
Figures 9 and 10. The shadow of the shape of
an inverted cone present before the operation
could no longer be seen.
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Figure 7 Frontal angiocardiogram of the left
ventricle during systole
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Figure 8 Lateral angiocardiogram of the left
ventricle during systole
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Figure 9 Postoperative frontal left ventricular
angiocardiogram
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Figure 10 Postoperative lateral left ventricular
angiocardiogram
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Figure 11 Postoperative ultrasound cardiogram
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TABLE 3 ENDOCARDIAL & VASCULAR PRESSURE BY POSTOPERATIVE
LEFT VENTRICULAR CATHETER EXAMINATION

#3 WMEAELATF—FLEEIZLS L - MEAE

Site

Isoproterenol loading

Before

After

Left ventricle
Left ventricular outflow tract
Aorta

128/08 mmHg*
128/08
112/60

180/—20 mmHg
160/-20
132/64

*Systolic / Diastolic

In the left ventricular catheter test, the left
ventricular  outflow  vessel pressure was
128/8 mmHg and the aortic pressure was
112/60 mmHg (Table 3), With an isoproterenol
load, the left ventricular outflow tract pressure
became 160/—20 mmHg and the aortic pressure,
132/64 mmHg, showing a marked decrease in the
difference in pressure after loading compared
with before the operation. The UCG findings
(Figure 11) indicated improvement of the DDR
of the anterior mitral cusp to 62.5 mm/sec, a
slight decrease of the systolic hump, and enlarge-
ment of the left ventricular outflow tract.
Further, the transient semiclosure of the aortic
valve seen before the operation had completely
disappeared. On ECG the axis deviation seen
before the operation had become normal, and
the broad Q wave of II, ,Vy and V3 had
disappeared (Figure 12).

DISCUSSION

This is a report of a 16-year-old male suspected
of having IHSS on conservative clinical exami-
nation who, after having the diagnosis confirmed
by invasive procedures, was successfully treated
by surgical operation. This is a disease which has
recently attracted attention because it presents
various clinical pictures as a result of special
circulatory kinetics, but is now possible to
diagnose clinically by conservative examinations.
IHSS, with particular reference to the use of
UCG, is discussed below.

According to the classification of Goodwin and
Oakley® this disease can be considered to belong
to the obstructive type which shows narrowing
of the left ventricular outflow tract in the hyper-
trophic type of idiopathic cardiomyopathy. In
recent years this condition 1is also called
asymmetric  septal  hypertrophy (ASH).®
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Mentioned as subjective symptoms are dyspnea
on exertion, zonesthesia in the anterior chest
area, palpitation, tachycardia, vertigo, and
syncope. The apex beat is easily palpated on
physical examination and mid-systolic ejection
murmur reaching the peak at the apex and S,
and S, are audible on auscultation. It is
considered characteristic of the systolic murmur
that it diminishes on intravenous injection of
phenylephrine and increases with inhalation of
amyl nitrite.” Noted in the cardiogram are
marked ‘““a” wave, systolic dip during early-
to-mid-systole and late systolic expansion. The
carotid wave rises sharply and presents bisferious
pulse due to slow secondary wave which is
caused by narrowing of the left ventricular
outflow tract.

The ECG often shows left ventricular hypertrophy
and abnormal Q waves®'° so that it is readily
mistaken for myocardial infarction, but as this is
caused by hypertrophy of the ventricular septum
it is believed to be related to narrowing of the
left ventricular outflow tract. On the other
hand, as observed in this case, the findings of
right axis deviation and right ventricular hyper-
trophy are sometimes found.! Tajik and Guiliam®!
mention as distinctive UCG findings of this
disease: 1) abnormal forward movement (i.e.,
systolic anterior motion or systolic hump of the
anterior mitral cusp), 2) IV septal hypertrophy
or asymmetric septal hypertrophy, 3) decreased
DDR, 4) systolic deformity of aortic valve, 5)
narrowing of the left ventricle, and 6) diastolic
septum contact.

Since the discovery of systolic anterior motion
(SAM) as an abnormal finding in IHSS for the
first time by Shah et al,'? it has been considered
a distinctive finding for the diagnosis of IHSS
because it reflects stenosis of the left ventricular
outflow tract. This abnormal SAM appears
suddenly in mid-diastole and appears character-
istically as a posterior motion from this period to
late systole or isochoric diastole. The mechanism
of its development is explained as follows:
1) The mitral valve is pulled toward the septum
due to contraction of the papillary muscles,
2) the mitral valve is sucked forward due to
narrowing of the left ventricular outflow tract
and the so-called venturi effect is seen, and
3) the mitral valve is drawn from behind due to
the valve being abnormally positioned in relation
to the blood flow in the left ventricular outflow
tract.!314
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Recently, however, many investigators hold that
this motion is not related to contraction of the
papillary muscles but is due to a hemodynamic
force caused by contraction of the left ventricle
in a condition where there is abnormal thickening
of the septum, and Nimura'® reported that the
cause, in essence, is not in the stenosis of the
outflow tract itself but in the process of
thickening and abnormal contraction of the
posterior wall of the left ventricle. SAM is also
noted in atrial septal defect, but differing from
IHSS, it usually is noted only during late
systole.!®  Further, in arteriosclerotic heart
diseases and diseases of hyperdynamic status
which present left ventricular hypertrophy,
echo-waves easily mistaken for SAM of IHSS
are obtained,!” but these are readily distinguish-
able from anterior mitral cusp echoes because
they have no continuity, clearness, nor reproduc-
ibility.®

It is reported also that when SAM is absent in
IHSS, it can be induced by amyl nitrite or
isoproterenol.'  On the other hand, Henry
et al'® stress asymmetric septal hypertrophy as
an abnormal UCG finding in IHSS, mentioning in
particular that the ratio of septal thickness to
left ventricular posterior wall thickness (IS/PW)
was 1.68 where the diagnostic criterion for
hypertrophic myocardiosis is a ratio of 1.3 or
over. The thickness of the septal echo is naturally
increased as an UCG finding of IHSS but this
finding is sometimes also noted in hypertrophic
myocardiosis and in arteriosclerotic heart disease
in which no outflow tract stenosis is noted.?’

Organic change of the mitral valve has been given
as the cause for decreased DDR of the anterior
cusp of mitral valve,?! but this is considered
to be affected by many factors such as decreased
amount and rate of blood flow into the left
ventricle and decreased distensibility of the
left ventricle.'® Decreased DDR is an important
finding for mitral stenosis but this is noted also
in primary myocardial diseases, retention of
pericardial fluid and grave aortic insufficiency.
That is, decreased DDR is believed to be caused
by elevation of the left ventricular blood pressure
in the terminal stage of diastole, decreased
repletion of the left ventricle, and decreased
compliance of the left ventricular myocardium.??
The DDR which is normally 70-150 mm/sec had
decreased markedly to 30 mm/sec in this case.

There are reports to the effect that the change

X Z O motion (X FLEAMG O ALHE L IEME 2 <, g
DREZRF 215 EEWHEIZ LS hydrodynamie
force D7z L ERTAHEES S, (ZH B2
MemMhBOEEZOLDIZLE30TIEAEL, 20
FHRIGEERBEORE, BENHARIIH 5 L Hs
LTwa., SAMBLBEHRBRIVE:EVTHa5H
A7, IHSS L B % WU H OB HOEhE0A
WHTH 2. FLEEIRKERTOIRTE(L 0K

. 8% hyperdynamic status |2 & % 9% & ¢ |+ [HSS 1)
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of motion of the aortic valve during systole
occurs due to restriction of the downward
movement and transient expansion of the valve
toward the aorta, caused by changes in the mode
of ventricular contraction leading to isochoric
systole. Tanaka et al*® attribute this mainly to
decrease in amount of ejected blood due to
stenosis of left ventricular outflow tract, but the
true developmental mechanism seems to be
yet unknown. In our case also, the echo waves at
the time of open aortic vlave showed transient
semiocclusion of the aortic valve consistent with
the peak of the ejection murmur on phono-
cardiography. Diastolic septal contact which has
been emphasized as being a characteristic finding
of IHSS,* is also to be found in atrial septal
defect?® and arteriosclerotic cardiac diseases.
Furthermore, due to physiologically decreased
circulation rate and narrowing of the left ventricle
with aging, the ventricular septum is forced
to curve and the point of the greatest curvature
comes to be positioned under the mitral valve.
This contact is also seen occasionally among
persons of advanced age.'®

As postoperative changes on UCG, Bolton et al*®
reported finding markedly decreased SAM,
improvement of stenosis of left ventricular
outflow tract and decreased thickness of the
ventricular septum. Our case also showed,
postoperatively, decreased SAM, improvement of
decreased DDR, slight decrease in thickness of
ventricular septum, and disappearance of
deformity of the aortic valve during systole. The
patient was able to return to normal life with
improvement of subjective symptoms.

As above, it was found in the present case that of
the many clinical-laboratory tests, UCG was not
only the most reliable and easy method for
clinical diagnosis but also because of its conser-
vativeness and repeatability, a very useful method
for evaluating the postoperative course.

15

RERF TR 15-77

MIMIZES2 E TCOOEMHERROEIZLD, f85
DTSR E N 2 &0 R BRI~ 0 — B s
KEoTRI3EnIEWHFBLENS. Hb S 23
EEGLEE ORI L 2BBMERE oKD ERT
HBELTVREY, MOBERFIVELTHOLS
ThH L, FREOEGICH T RIIRA B RS-
BATa—WaassL, LHERIZET SN MM
O peak 12— L T, KWIRAD— BN FEI4Y
IRIEH 38 5 17z, diastolic septal contact |3 THSS
ORFEHERRLE L THRAshTEAY, Y oM
120 R R HUE > & & U BRI (L OB B
TLED SN S, Wz rE 5 Ay % 0 it
DED e EEROEANIZED, LERBOLH A
5N B 7 DR 1 AR o i KR i A
FTALIIZHBZDT, ZO contact BB E Iz BV
TLROLNBZENDH B,

Witk > UCGIR D ZE{t & LT Bolton 5 2 SAM
AP, EEREBOFERORE, LEHRO
BaOWLEEFBoN3 LEBL TS, FifE
DFEMIZH W T EH SAM O 4, DDRIE F o itk 3%,
DE RO & O ERD 5 & UK IR S 0 2
HEoWErfigci@boh, BEES L TEY
DEEIEBT 52 L FTHTHZ 2 L ABREE N,

LLEAIEGIZ BV TR £  OBERED 5 5 UCGH
RLEELPOERLBMERBMBETH AN TEL,
FBMMHRETCHIOTHRIVBELRELEHT 5 2
LilkD, WEREAOHB LB THERATH S
EHFBDHS N



RERF TR 15-77

10.

11.

12.

13.

14.

15.

16.

REFERENCES
EEmt

BRAUNWALD E: Idiopathic hypertrophic subaortic stenosis. Circulation 30 Suppl 4:1-223, 1964

BRAUNWALD E, MORROW AG, CORNELL WP, AYGEN MM, HILBISH TF: Idiopathic hypertrophic
subaortic stenosis; clinical, hemodynamic and angiographic manifestation. Am J Med 29:924-45, 1960

W E, dCil 28 HEEERERIRS T ORE (T MR & W) . A AEH 31: 2550—62, 1973.
(TAKATSU T, KITAURA Y: Idiopathic hypertrophic subaortic stenosis (hemodynamic and diagnosis).
Nippon Rinsho-Jpn J Clin Med)

MOREYRAE, KLEIN JJ, SHIMADA H, SEGAL BL: Idiopathic hypertrophic subaortic stenosis diagnosed
by reflected ultrasound. Am J Cardiol 23:32-37, 1969

GOODWIN JF, OAKLEY CM: The cardiomyopathies. Br Heart J 34:545-52, 1972

HENRY WL, CLARK CE, EPSTEIN SE: Asymmetric septal hypertrophy (ASH); the unifying link in
the THSS disease spectrum. Observations regarding the pathogenesis, pathophysiology, and course. Circu-
lation 47:827-32, 1973

NELLEN M, BECK W, VOGELPOEL L, SHRIRO V: Auscultatory phenomena in hypertrophic obstruc-
tive cardiomyopathy. Ciba Foundation Study Group. No. 37, Ed by Wolstenholme GEW & O’Conner M,
London, J and A Churchill, 1971. p77

PRESCOFF R, QUINN IS, LITMMANN D: Electrocardiography changes in hypertrophic subaortic
stenosis due to ventricular septal hypertrophy. Am J Cardiol 14:599-607, 1964

HOLLISTER RM, GOODWIN JF: The electrocardiogram in cardiomyopathy. Br Heart J 25:357-74,
1963

WIGLE ED, BARON RH: Electrocardiogram in muscular subaortic stenosis. Circulation 34:585-94,
1966

TAJIK AJ, GUILIAM GT: Echocardiographic observations in idiopathic hypertrophic subaortic stenosis.
Mayo Clin Proc 49:89-97, 1974

SHAH PM, GRAMIAK R, KRAMER DH: Ultrasound localization of left ventricular outflow obstruction
in hypertrophic obstructive cardiomyopathy. Circulation 40:3-11, 1969

HENRY WL, CLARK CE, GRIFFITH JM, EPSTEIN SE: Mechanism of left ventricular outflow obstruc-
tion in patient with obstructive asymmetric septal hypertrophy (idiopathic hypertrophic subaortic steno-
sis). Am J Cardiol 35:337-45, 1975

M IE, 5 ReoxoEs, o BEksE, bl %, B WM, HPEE, HE R, T, 9 8. RN
LFRIE O 35 M. BEAEFHE10: 1273—91, 1975.

(TAKATSU T, HORI K, INOUE K, KITAURA Y, CHIN N, TANAKA T, SONOYA N, SUWA M,
TSUTSUMI J: The problems of idiopathic cardiomyopathy. Rinsho Kagaku-J Clin Sci)

CHEG: BEREICEIBEELHE~OT 70—F(£). Jap Circul J 38(Suppl): 90, 1974.
(NIMURA Y: Ultrasound in the approach of idiopathic cardiomyopathy. Nippon Junkankigakushi-Jpn
Circ J) (Abstract)

FNi—, BAhAKkEk, HPEBKRE, SFNERS, NEHRE, ITTR—F, KB M, ME ¥ UCG 1tk 3
B B B S M A AR A F $E A2 5E (THSS) O 2. Heart 6: 328—37, 1974,

(YOSHIKAWA J, TANAKA K, TANAKA C, FURUKAWA K, KAWAI K, TAKEUCHI K, OOWAKI R,
KATO H: Echocardiographic diagnosis of idiopathic hypertrophic subaortic stenosis. Heart)

16




17.

18.

19.

20.

21.

22.

23.

24,

25

RERF TR 15-77

POPP RL, HARRISON DC: Ultrasound in the diagnosis and evaluation of therapy of idiopathic hyper-
trophic subaortic stenosis. Circulation 40:905-14, 1969

SHAH PM, GRAMIAK R, ADELMAN AG, WIGLE ED: Role of echocardiography in diagnostic and
hemodynamic assessment of hypertrophic subaortic stenosis. Circulation 44:891-98, 1971

HENRY WL, CLARK CE, EPSTEIN SE: Asymmetric septal hypertrophy - Echocardiographic identifj;
cation of the pathognomonic anatomic abnormality of IHSS. Circulation 47:225-33, 1973

ABBASI AS, MACALPIN RN, EBER LM, PEARCE ML: Echocardiographic diagnosis of idiopathic
hypertrophic cardiomyopathy without outflow obstruction. Circulation 46:897-904, 1972

JOYNER CR JR, REID JM, BOND JP: Reflected ultrasound in the assessment of mitral valve disease.
Circulation 27:503-11, 1963

STEWART S, MASON DT, BRAUNWALD E: Impaired rate of left ventricular stenosis and valvular
aortic stenosis. Circulation 37:8-14, 1968

A, FREE, @ FC, FRBR, BFERE, CHETF, HF B, B89 KWL HiE
EEOBMMES. H21EHABEEESSBEE. 1972, p 101
(TANAKA M, KOSAKA S, OKA S, TERAZAWA Y, KAINO K, NITA Y, KASHIWAGI M, EBINA T:

The diagnosis of aortic valve motion. Proceedings of the 21st Meeting of Japanese Ultrasound Medicine
Society, 1972. p101)

DIAMOND MA, DILLON JC, HAINE CL, CHANG L, FEIGENBAUM H: Echocardiographic features
of atrial septal defect. Circulation 43:129-35, 1971

BOLTON MR, KING JF, POLUMBO RA, MASON D, PUGH DM, REIS RL: The effect of operation on

the echocardiographic features of idiopathic hypertrophic subaortic stenosis. Circulation 50:897-900,
1974

17



