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Summary

Midsystolic cessation of left ventricular contraction was documented in a patient with hyper-
trophic nonobstructive cardiomyopathy (HCM) associated with Cushing’s syndrome (adrenal adenoma)
without history of hypertension. The carotid pulse tracing showed a rapid upstroke with a prominent
percussion wave which was rapidly decayed at midsystole followed by a tiny tidal wave. The decay
of this percussion wave coincided in timing with midsystolic closure of the aortic valve in the echo-
cardiogram. The left ventricle (LV) was symmetrically hypertrophied (wall thickness=1.8 cm). The
motion of the interventricular septum and LV posterior wall appeared trapezoid, and the contrac-
tion of these walls was normal in early-systole followed by the sudden cessation at midsystole till
end-systole. Systolic anterior motion of the mitral valve was not observed. Cardiac catheterization
revealed no pressure gradient in the LV even after the various provocative maneuvers. The left
ventriculogram simultaneously recorded with LV pressure showed that LV ejection was completed at
midsystole, when LV pressure fell from 98 to 83 mmHg. Mitral regurgitation was not observed.

Midsystolic cessation of left ventricular contraction in this case is thought to be the cause of sudden
interruption of forward aortic flow, resulting in a bifid carotid pulse and midsystolic closure of the
aortic valve in the echocardiogram.
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Fig. 1. Outlook of the patient.
Moon face with truncal obesity is evident. Purple
skin striae are also seen.
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Fig. 2. Carotid pulse tracing recorded with the apical phononcardiogram (middle frequency),
lead II electrocardiogram and left ventricular echocardiogram.

The carotid pulse tracing shows rapid upstroke with a prominent percussion wave which rapidly
decays at midsystole followed by a tiny tidal wave. CP=carotid pulse. Interval between dots is 1.0
cm and 0.5 sec, respectively.

Table 1. Labolatory data

RBC 416 x10*/mm?3, Hb 12.3 g/dl, Ht 37.6%, WBC 7100/mm? with normal differential, Platelets 272,000/
mm?, Erythrocyte sedimentation rate (ESR) 20 mm/l1hr (Westergren)

Serum Na 144 mEq/L, K 4.4 mEq/L, Cl 108 mEq/L, HCO;~ 22.8 mEq/L

50 g oral glucose tolerance test (OGTT) 98 mg/d/ (FBS), 188 mg/dl(60’), 218 mg/dl(90’)

SGOT 27mU/ml, SGPT 42mU/m/, LDH 403 mU/ml/, Alk. phosphatase 62 mU/m/, BUN 26 mg/dl,
Creatinin 0.7 mg/d/, Inorg. phosphate 2.6 mg/d/, Serum Ca 8.4 mg/d/, Serum albumin 3.8 g/d/, Total
protein 5.9 g/dl, Cholesterol 397 mg/dl/, Triglycerides 181 mg/d!/

T,-RIA 3.0 pg/dl, Ty-RIA 50ng/dl, TSH 0.6 U/ml
TRH test; TSH 1.1 (control), 13.1 (30), 11.1 (60")

Control Metopiron  Lysine-vasopressin test Dexamethasone test (8 mg)

Plasma cortisol (ng/ml/) 294-324 32.8 — 304
ACTH (pg/ml) 10 10 10 —
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Fig. 3. Electrocardiogram taken at half scale.
Normal sinus rhythm of 75 beats/min is shown. Note the presence of incomplete right bundle
branch block, left atrial enlargement and left ventricular hypertrophy.

Y. K 26yr.
Feb. 18. 1981 : |
Fig. 4. Chest X-ray film.

The right atrium and left ventricle appear slightly dilated. The long axis of the heart is more
oblique because of her poor inspiratory effort (cardiothoracic ratio is 57%).

— 322 —



i R L 7. Jih & fid 3, RIS IR
B, iy mmﬁ CHRE RO o T

—ftEir i (Table 1):

MR T M 258 ¥, EAVEICL By
7o 7z, il cholesterol, trlglycerlde
LhieEfEER L. 50 g BEARTRER T3 i
FEDIK T 238, I cortisol 13 294 ng/ml &
iz L, Mg ACTH x 10 pg/ml LIF &4
flehTwiz. Earsy—u fifiEx 2mg, 8
mg ¢ dexamethasone fflEER ICISH T, K
ACTH [fiifi£i% metopiron <> lysine-vasopressin
test IC b kRS enotz. Ty, Ty, TSH (3
Lo E R L, TRH Hiliatsr CIEH o Kk
Tz ENnD, BanvFy—VIEIC X B ter-
tiary hypothyroidism &3 % 5h . FSH, LH,
GH {&fEz rL7. I CT, RiEy o 7, &
B FIRERE ORER £ Y, AR REC X
% Cushing fEfRE & W UBWREBFHC T

- e R

FEPAZEMENERTLOFE D KBRS 54 4 E T

TR 2 i L7z, SR AR o OB RN IE
ﬁ?lﬁlﬁﬁ’ﬁ‘f'@, DMH 7515y, ¥, RsEefAH7 vy
, KRB LOERERE Ry (Fig. 3).

HWﬂXﬁTm%ﬁf T E 57%, HEEE O
FREB I UEsEiikoGgE R L (Fig. 4).

Do — AR :

Do =[x B 37 U K E T W AL E
(EUB-10A) & 32 S ¥ i 67 W fe 2418 (SSH-
11A) 2T, #h#*h 2.3 MHz, 2.4 MHz o#%fih
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Fig. 5. Aortic echocardiogram.

Midsystolic closure of the aortic valve is seen (arrow).
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Fig. 6. Mitral valve echocardiogram.
Systolic anterior motion of the mitral valve (SAM) is not seen. B-B’ step formation of the anterior
mitral valve is observed probably due to elevated left ventricular end-diastolic pressure (arrow).
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Fig. 7. Left ventricular echocardiogram.

Left ventricle is symmetrically hypertrophied. The motion of interventricular septum and posterior

wall appears trapezoid, suggesting midsystolic cessation of the left ventricular contraction.

Table 2. Cardiac catheterization data

Pressure (mmHg) Oxygen content

RA m=0, a=3, v=1

RV  14/1 ed=3

PA 158 m=11

PC m=7a=10,x=8,v=10,y=7
LV  93/1 ed=10

AO 94/75 m=383

9.63(63.9%)

9.13(60.7%)

14.31(95.19%)

Peak (+4) dP/dt 1548 mmHg/sec
dP/dt/DP 40 41.4 sec™!

Peak (—) dP/dt 1048 mmHg
Time constant T 52.5 msec

Cardiac output 3.11 l/min (1.97 [/min/M?)
82 beats/min
38 ml (24 mi/M2)

2135 dynes-sec:cm™®

Heart rate
Stroke volume

Total systemic re-
sistance

Ejection fraction 42.5%

No intraventricular pressure gradient in LV by
various provocative maneuvers.

Catheterization Laboratory o 1F % ff & o
BW. AEEFICR T B ERE-RREERERS L
(Fig. 8 £[X), ZEE=FETERH R
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B s, WGHER 2 b %I 72 Y IHE 2
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Fig. 8. Left ventricular (LV) volume measured at each frame (60 frames/sec), superimposed
on LV pressure tracing and its first derivative (dP/dt).

Normal control (left: 65 y.o. male): LV pressure rises as LV volume begins to be smaller. LV
volume is smallest at end-systole when LV pressure reaches its peak. The reported patient in this

communication (right): LV pressure rises rapidly at early systole as LV volume becomes smaller.
However, at midsystole, L'V appears to cease its contraction and LV pressure falls from 98 to 83 mmHg.

I-PCG =intracardiac phonocardiogram.
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Fig. 9. Left ventriculograms.

Left ventricular volume at end-diastole (top) is normal (84 m/) and becomes smallest at midsystole
(middle) when the left ventricle appears to cease its contraction and to continue isovolumic contrac-
tion towards end-systole (bottom). The left ventriculograms are recorded at a speed of 60 frames
[sec. The number of frame is given at the left lower corner of the picture.

— 327 —



*&?’ %E, Eﬂey [ES/B

BN

Fig. 10. Light micrographs of the right (upper panel) and left (lower panel) ventricles ob-
tained by endomyocardial biopsy.

Cardiocytes are hypertrophied in both ventricles. Diameter of myocytes of the right ventricle is
17.79+4.68 o (N=100) and that of left ventricle is 19.35+4.06 1 (N=100). Endocardial thickening
is noted in the right ventricle. Scarcity of myofibrils and disarray of myocytes are noted in mild degree.
Also noted are mild nuclear change and vacuolization. Interstitial fibrosis is not noted (Hematoxylin-
eosin stain).
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