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Summary

Noninvasive assessment of the acute effect of propranolol (10 mg/2 min) in 8 patients of idiopathic
hypertrophic subaortic stenosis (IHSS), which have typical systolic hump and asymmetric septal hyper-
trophy on echocardiogram, has been performed. Echocardiogram, electrocardiogram, phonocardiogram’
and carotid pulse tracing were recorded simultaneously at rest before and 5 min after the intravenous
injection of propranolol.

Heart rate decreased from 71 to 60 per min. Systolic ejection murmur decreased in intensity in 5
of 8 cases. Systolic hump did not disappear after injection, and showed little change in its shape. The
mean systolic wall velocity (mPWV) and PEP/ET had a tendency to change from supernormal
values to normal ranges. Changes in left ventricular outflow tract diameter, mean velocity of circum-
ferential fiber shortening and ejection fraction were obscure. These indices except HR and mPWYV did
not show the statistically significant change. These minimum changes in systolic event suggested
that expected effects of propranolol at rest may be limited.

The fourth heart sound which represents the event in late diastole had no change in intensity in
all cases except one, in which it decreased remarkably. Dd index, Dd3, PR-AC interval and A/E of
the anterior mitral valve leaflet also showed no change afterinjection. Dd index/PR-AC ratio which repre-
sentsthe volume/pressure relation slightly decreased. Isovolmetric relaxation time (IRT) which represents
the event at early and mid-diastole revealed prolongation in all cases in proportion to the heart rate.

Variable change in the opening velocity of the anterior mitral leaflet gave no definite conclusion.

The mean value of D/S of the LV posterior wall and (Drf3-Ds3)/Dd3- 4t improved a little, and these
of DDR and the mean diastolic posterior wall velocity (mDEV) deteriolated. However, the changes
in these indices of diastolic event were not statistically significant.

These findings suggested that acute effect of propranolol at rest may sometimes be observed in the
systolic function of the left ventvicle, but this drug may not induce the change in the diastolic events

as far as this noninvasive technique is used.
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Table 1. Clinical data in 8 patients with hypertrophic obstructive cardiomyopathy

Case no. 1 2 3 4 5 6 7 8
Age/Sex 34/M  45/F 32’M 17/M  48/F 51/M 43/M  45/M
Echocardiography: systolic hump (mm) 12 10 10 10 10 12 20 10
IVS (mm) 22 22 24 32 20 14 24 16
PW (mm) 14 12 12 13 12 10 16 10
IVS/PW 1.6 1.8 2.0 2.5 1.7 1.4 1.5 1.7
Symptoms: dyspnea yes yes no no no no yes yes
palpitation no yes yes no no no yes yes
chest oppression no no no yes yes yes no no
anginal pain yes no no no no no no no
fatigue no no no yes ** no no **
Propranolol (mg) 90 — 90 30 60 60 — —
EKG: SV31/RVs (x0.1 mV/x0.1 mV) | 25/36  30/45 9/25 0/50 45/45 20/44 3836  40/48
ST-T change H# +H + H# H H H H#
abnormal Q no ILLL L,Ve IIILLF no no L no
abnormal P yes no yes no no no yes no
CTR on chest X-P film 0.61 0.46 0.56 0.61 0.58 0.51 0.59
PCG: atrial sound - + + + + + + +
systolic murmur (grade) 4 4 4 4 3 2 4 1
paradoxical splitting of IIS yes yes no no no no no no
CAR: spike and dome yes yes yes yes yes no yes no
JUG: high “a” wave no yes yes yes yes yes yes yes
shallow “y”” wave yes no yes yes no no no yes
ACG: high “a” wave yes yes yes yes no yes yes no
mid-systolic dip no no no no yes yes no no
Catheterization: LV outflow pressure
gradient 30 145 28 13
Brockenbrough
phenomenon yes yes yes
Angiography: inverted cone (LV) yes yes
* CRBBB

** past history of systemic hypertension
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Figure 1. Echocardiographic assessment of noninvasive indices. See text.

— 359 —



®&, —%, #, X%, PH
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h. Ejection fraction (EF): Pombo & 0%
#®® iz X 5 (Dd*-Ds?)/Dd® & L TR Iz,

Q) Tl LTERIREEE BT 3 LBbh

5 FEfRE

IR RS

a. IVEFokEx

b. ZEZEIR K H & & (Dd®): Pombo 5'¥
DFHETRDI. ZORE, EENEEH
B=H#x2 LW EEN»DHDDTEED
FRLIEVDS.

c. A/E(EIERATR): —RMREmL LT,
EZERRHE (LVEDP) EAH|ic AJE
DEREADH, LHEFLLEEOHEL
BB ELVbRATNS.

d. FEEEIIRAHE (Ddi): EREHRIC
THEZIT- T2,

e. PR-AC interval: Konecke & pHik!®
ZTRDEL DT, LEX EO PQHEL
bEiEfRTRD AC BEEZSIVW2bLDT
H5.

f. Ddi/PR-AC: Corya & DHE® iz Tk
Wiz, Ddi 3FRERMTILD, £
PR-AC 13 13 EZENEERRS & K+
b0 LERYT 5L, Ddi/PR-AC i3 vo-
lume/pressure ratio Z;r4Z L2k Y, 5
EREICR T 2IEESELFRbTLOLL
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a. IIA-D fEpg: IIA »o@igfHaiko D
B E TR (isovolumetric relaxation
time, IRT)

b. fEESHTLEERE (DE slope): Kone-

cke HiZX 5 &, ERIFEGHIES 12 mm
Hg L - ¢&»hid, DE slope i3 250mm/sec
PTFEha®PEns,

c. fEiERATREBHE (DDR): —f&iyic
RIERBEHOBEL KL TS L0 LA
bhdd, ThETOREBRRIEERYOR
KLOBRIZEZNRNTHE Y, Quinones
HDEH T L InP-V relation » slope
(k) IZHEBILTW3BY. % b HIERH
OEREL LT 5.

d. ZE=#%EE D/S ratio: FE¥ 5 0 F i
X VRO FIHIRIBIEESY K5
bOTHBD, IEREICLERESHS.

e. EHE=ENEHEE (mDEV): Fogelman
LOFEIZ X YRz,

f. BEAZEZHEN R AR ER (Drf-
Ds?/Dd?- 4t): 345 DFEIT X Y K
. ZORBERSERATICRIT 5EENK
REHIOMEREZRDL, HREBREMED
FHIER & OfEIEPIRAEIE Cid, HEXTAOILIE
MARARY (EEFRHASALIE, hyper-
kinetic state 7z ¥) 12 B, KfEx L5
TEBmLh TS,

= 5 (Table 2)

(1) %k (Figure 2) 3@ ERT¥HE5 71T
B ot B 5 HBRITITEH 60 1I2mP L, Fotk
15 3MEE TRIZERE Th o7, R Z D fth
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ZE—EMHEZR L. #lx ¥ Figure 3 TR¥ &
2ic mPWV i35 ficidiziE—EEL Y,
Z0#% 10 pEERE AT 2B o, L
7o T, Uik, FHEB ORFHIFER LR
5 MEDORIIZ L 5 TfT 572,
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Table 2. Measurement values of various indices in propranolol test

Propra- . i AML Drf3-Ds?

O R W st e G G e U Q5 s U RIS D mme OB, o R D
1 159 15B 56 0.21 — — —_ — —_ — —_ — —_ — —_ — — — —
A 51 0.33 — — — — — — - — - — — - - - —
2 133 5B 62 - 8 40 1.15 0.79 27.8 51 0.92 40 0.70 60 193 16 0.57 70 1.54
A 59 -— 8 27 1.20 0.83 271 47 0.86 60 0.45 60 200 22 0.68 40 2.65
3 168 10B 54 80* 0.27 0.29* 2 59 1.14 0.76 28.6 m 0.78 55 0.52 40 257 24 0.45 130 3.90
A 43 65 033030 6 44 2.16 0.71 26.2 85 0.96 55 0.48 70 225 16 0.38 115 4.35
4 161 10B 71 69 029 0.32 6 50 0.96 0.63 24.2 59 1.00 40 0.61 55 187 12 0.80 56 2.60
A 56 60 0.30 0.34 8 41 134 0.70 26.1 85 1.00 50 0.52 65 200 9 0.70 45 3.15
5 166 10 B 71 0.26 8 63 1.55 0.82 27.7 97 0.64 45 0.62 9 255 48 1.25 50 1.08
A 59 0.37 8 46 1.21 0.73 27.1 91 0.78 50 0.54 80 267 33 0.91 33 2.4
6 18 10 B 56 0.31 12 53 1.38 0.81 30.6 176 0.84 85 0.36 125 300 52 1.00 53 133
A 55 0.37 11 43 1.25 0.77 29.5 157 0.88 80 0.37 125 273 48 0.89 48 131
7 158 10 B 110 —_ 6 36 133 0.70 19.0 30 1.00 - - 55 1 0 0.80 45 3.23
A 86 -— 6 33 0.99 0.61 171 27 1.06 — —_— 65 178 0 0.70 47 1.19
8 158 10 B 87 0.43 9 92 217 0.87 30.4 m 0.87 100 0.30 80 231 _ 1.21 77 2.57
A 81 0.38 17 61 2,00 0.87 30.4 111 1.00 125 0.24 100 267 —_ 0.66 92 3.76

Mean+SD B 72417 0304006 743 56119 1.38+0.40 0.7740.08 26.94+-3.8 90450 0.86+0.13 61123 0.52+0.14 72429 228+46 25419 0.88+0.30 69+29 2.32+1.05
A 60111 0344003 914 42411 1451044 0.75+0.08 26,2140 86142 0.93+0.10 70+12 0.43+0.10 8124 230+£39 2116 0.7240.18 60+31 2.6941.18

Normal Mean+-SD 0.35+0.04 (ED)34+7 4549 1.4440.32 0.7640.05 27.642.1 87435 0714011 90424 0324008 54413 287+69 13050 0.46+0.09 9624 2.53+0.77
(ES)21+7
® 5 mg, BS: body surface, HR: heart rate, PEP; preejection period, ET: ejection time, PEP/ET: (Weissler), LV: left ventricle, mnPWYV: mean systolic posterior wall velocity (modification of Fogelman’s
method), mVcf: mean rate of circumferential shortening (modification of Fortuin’s method), EF: ejection fraction (Pombo), Dd: end-diastolic di ion of left ventricle, A/JE: AJE ratio of anterior mitral
leaflet, RP-AC: P-R minus A-C interval (Konecke), Dd index/PR-AC: (Corya), IRT: isovol ic relaxation time d by 1IA-D interval, AML: anterior mi_tml leaflet, DDR: diastolic descent
rate of AML, D/S: D/S ratio of posterior wall (Fujino), mDEV: mean diastoli docardial velocity (Fogelman), Drf: di ion of left ventricle at rapid filling phase, Ds: end-systolic dimension of left

ventricule, B: before, A: after S min., Mecan+SD: mean +standard deviation, ED: early systole, ES: end-systole.
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Figure 2. Changes in heart rate by acute injec-
tion of propranolol for 2 min.
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Figure 3. Changes in mean posterior wall velo-
city (mPWYV) by propranolol.
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Figure 4. Effect of propranolol on noninvasive
indices of systolic events.
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5. REDHBMIEE 2 b e —LHOELRRT.
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(3) $:EHIH% (Table 2, Figures 5, 6)
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Figure 5. Effect of propranolol on noninvasive
indices of late diastolic events.
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Figure 6. Effect of propranolol on noninvasive
indices of early to mid-diastolic events.
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