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Abstract

A 47-year-old man with hypertensive heart disease and left heart failure due to left ventricular diastolic
dysfunction was admitted to our hospital because of emergent hypertension. Chest radiography on admis-
sion showed slight cardiomegaly and mild pulmonary congestion with right pleural effusion.
Echocardiography showed concentric hypertrophy and normal contraction of the left ventricular wall.
Pulsed Doppler left ventricular inflow velocity wave and pulmonary venous flow velocity wave disclosed
restrictive filling patterns. After Ca antagonist, nitrate, and diuretics were administered, blood pressure was
normalized, and left ventricular inflow velocity wave showed the relaxation abnormality pattern and pul-
monary venous flow velocity wave showed the normal pattern. Radioiodinated iodine-123 metaiodobenzyl
guanidine ('*I-MIBG) imaging in the state of normalized blood pressure showed decreased heart to medi-
astinum ratio and increased washout rate. Left heart catheterization and angiography revealed normal end-
diastolic pressure and coronary arteries, but coronary flow reserve evaluated with Doppler flow wire and
intracoronary adenosine triphosphate administration was impaired. Plasma level of atrial and brain natri-
uretic peptides, which were markedly elevated on admission, decreased with the improvement of heart fail-
ure.

Doppler flow velocity patterns, plasma levels of atrial natriuretic peptide and brain natriuretic peptide,
cardiac sympathetic nerve activity, and coronary flow reserve might be useful for evaluating the severity of
left ventricular diastolic dysfunction in patients with hypertensive heart disease.
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Table 1 Laboratory data on admission

Urinalysis Blood chemistry Serological and endocrinological test
pH 6.0 TP 7.1 g/di CRP 5.9 mg/dl
Protein (++) Alb 4.5 g/dl TSH 1.6 2 U/ml
Glucose (=) T-Bil 0.8 mg/d! FT; 3.7 pg/ml
Urobilinogen (£) GOT 151U/1 FT4 1.5 ng/dl
Sediment WNL GPT 410/ TBII 3.3%

LDH 811 1U/1 Adrenaline 0.090 ng/m/

Peripheral blood ALP 221 1U/ Noradrenaline 2.68 ng/m!/
WBC 12,540/l CK 116 TU/I Dopamine 0.052 ng/m!/
Neutrophil 73.9% Amy 511U/ Aldosterone 310 pg/m!/
Eosinophil 3.3% BUN 25.2 mg/d! PRA 36.1 ng/ml/hr
Monocyte 3.3% Cr 2.1 mg/d! ANP 171 pg/ml
Lymphocyte 19.0% Na 138 mEq/! BNP 398 pg/ml/
RBC 358 X 10%/ul K 3.1 mEq/!
Hb 9.9 g/dl Cl 107 mEq/! Others
Ht 29.2% FBS 90 mg/dl Eyeground Scheie class HaSs
Plt 17.4X10%p1

WNL =within normal limits; CRP=C-reactive protein; TSH=thyroid stimulating hormone ; FT3=free triiodothyronine ; FT4=

free thyroxine ; TBII=TSH-binding inhibitor immunoglobulin; PRA=plasma renin activity; A (B)NP=atrial (brain) natriuretic

peptide.
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ABERFEUE : 5 164cm, fRE 82kg. Mk#H 102/min,
#, ME204/126 mmHg. £, #IE, HKRE, OF
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A BB AT AT FL (Table 1) : JREH AT, HKAEII
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b2 - REFRE CHREOERIERE L CUMEER
OERABHL NI NGWHRETIE VT FLF) >,
miEL = >igt, 7VRKATOrypS L7/ L, F7-miE
LM NaF R 7 F ¥ (atrial natriuretic peptide: ANP)

Fig. 1 Chest radiograph on admission
Slight cardiomegaly (cardiothoracic ratio 55%) and mild
pulmonary congestion with right pleural effusion are
seen.

B ITREEE I, BMMENa IR 7 F N (brain natriuret-
ic peptide: BNP) i EEIZEEIC LA LTz, IRER
2 CH 2 2% S I 22 {6 (Scheie 773 H,S,) & 7B 72
g X BB E (Fig. 1) 138 E 0GR (O FEE 55%)
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Fig. 2 Electrocardiogram on admission
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Left atrial overloading, left ventricular hypertrophy and negative T waves in I, II, aVL, and Vs— V are

shown.

L) oB L HRAOMAKEEZRLL. LERN
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72, S L DKORHEERSEDL LY, FHHH)
BRARAJE (349 23 mmHg & HEE S 7z,

THEREE, CalEfiEE, o PEMEBLIURRELR L
D5 L ) BIIE & OALDPHEL, FHOHBEHS
72/min & 2 FE L 72 B OLE A MG RET (Fig. 4 —
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Two-dimensional and M-mode
echocardiograms 2 days after admis-
sion

Upper (A, B) : Two-dimensional echocar-
diograms show concentric hypertrophy and
normal contraction of the left ventricular
wall.

Lower: Left ventricular echocardiogram
(C) shows symmetrical hypertrophy
(IVS = 15mm, LVPW = 15mm), normal
cavity size (LVDd = 52mm), and normal
fractional shortening (39.6%). Mitral
echogram (D) shows B-B’ step formation.
E shows mild dilation of the left atrium
(LAD =53mm).

Ao = aorta; LV = left ventricle; RV =
right ventricle; LA = left atrium; IVS =
interventricular septum; LVPW = left
ventricular posterior wall; LVDd = left
ventricular end-diastolic diameter ;
LAD = left atrial diameter.
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Fig.4 Pulsed Doppler left ventricular inflow velocity
recording (left column)and pulsed Doppler pul-
monary venous flow velocity recording (right col-
umn)

Upper row (Nov.3, 1997) : Left ventricular inflow
velocity wave (LVIF) shows increased early (E)and
decreased late diastolic (A)velocities (E=1.27, A=
0.33m/sec), shortened deceleration time (DT) of the E
wave (105msec), and shortened isovolumic relaxation
time (IRT=30msec), indicating a restrictive filling pat-
tern. Pulmonary venous flow velocity wave (PVF)
shows decreased peak systolic (S)and increased peak
diastolic (D) and atrial systolic backward (A) waves
(§=0.37,D=1.05, A= 0.30m/sec).

Middle row(Nov.19, 1997) : LVIF shows a pseudonor-
malized pattern (E = 0.72, A = 0.55m/sec, DT = 164,
IRT = 72msec). PVF shows increased S (0.57 m/sec)
and decreased D (0.37 m/sec)and A (0.18 m/sec) waves
compared with those on admission.

Lower row (Dec.17, 1997) : LVIF shows a relaxation
abnormality pattem(E=0.48, A=0.64m/sec, DT= 188,
IRT =92 msec). PVF shows an almost similar pattern
to that on Nov.19(S=0.49, D=0.38, A = 0.31 m/sec) .
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Nitroglycerin o= Max2 7 (i.v.)
Diltiazem wiliSiEs. Max10 7 (i.v.)

Amlodipine
ANP&BNP Labetalol
(pg/ml) 400

LVDd (mm) a2
FS (%) 396
CTR(%) 55

Fig. 5 Clinical course

10mg (p.o.)
450mg (p.o.)
B

P
200 (1mmig)

100

i.v.= intravenous injection; p.o.= per os; SBP = systolic blood pressure ; FS = fractional shortening.

Other abbreviations as in Table 1, Fig. 3.
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