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Abstract

Dual chamber (DDD) pacing therapy was effective to reduce the left ventricular outflow tract pressure
gradient for a long time in a patient with pharmacotherapy-resistant hypertrophic obstructive cardio-

myopathy.

A 52-year-old man with pharmacotherapy-resistant pressure gradient was treated by a DDD pacemaker

implantation, because the pressure gradient was proved to be reduced (94— 16 mmHg) by transient DDD
pacing with an atrioventricular delay of 50 msec. Hemodynamics and ventricular wall thickness were
serially observed after the implantation for 2 years. The pressure gradient progressively decreased during
the pacing period, at 4 months and 2 years follow-up, (10—2 mmHg) and during the sinus rhythm period
(60—25 mmHg), and left ventricular ejection fraction and end-diastolic volume index were increased.
Although the ventricular wall thickness remained constant, the systolic anterior motion of the mitral valve
and A/E were reduced during the pacing period in the echocardiography.

During the acute effect of DDD pacing, the pressure gradient reduction seemed to be related to dilata-
tion of the left ventricular outflow tract induced by a change of contraction modality of the intraventricular
septum. Improved left ventricular diastolic function may contribute to the pressure gradient reduction
during extended periods of pacing therapy.

Key Words
Cardiomyopathies (hypertrophic obstructive), Pacing (dual chamber), Pressure gradient

BiHERKE BRENR: T321-02 HiARR THE T4/ 880
Division of Hypertension and Cardiorenal Disease, Department of Medicine, Dokkyo University School of Medicine, Tochigi

Address for reprints : TAKAHASHI M, MD, Division of Hypertension and Cardiorenal Disease, Department of Medicine, Dokkyo University

School of Medicine, Kitakobayashi 880, Mibu-machi, Shimotsuga-gun, Tochigi 321-02
Manuscript received January 13, 1997; revised March 10, 1997; accepted March 11, 1997

345



346 EE - Y - EH OEH

=S VAl et

FZEM IR KRB LABAE (hypertrophic obstructive cardio-
myopathy) (23 \F % FEYEEHRBUME O 70 25 5 H B L
WK A REE L LT, TR TIRO MY BRAl,
BIEFEIRMN 2 EOFMBEIITON T2, &
4, LELZERAR (dual chamber : DDD) X— 3 ¥ 7
BEICLLDENEPRESINSE L) IThoTEAM,
LLEd L, R=2 Y FREORPFHRIIONTO
IR, ShFk 4, YR B %
FERBLOFRE DIEFIN BT, 7225 i H B T B,
*HE L LT DDD R—3 ¥ FEEER TV, BHICH
72O THENTH o 7 fEGI 2 AEER L 72D THET 5.

fiE 151
E Bl 525, B
F AR FIEERD T VK
FIERE « B, Wi
BEAERE 1991 4E 10 A ZBHEMI THEK - BEE &,

1993 4E 5 A A RBEER YD i

W B 80 0 AIH X304, T — (=)
BURKE : 10 £87 X ) 5517ERED T WERATHEBL. 1993
F3 R, ARBEEMGETOZOEEAR. Z0
B, T3 —RMZR IS CRAEMEIERELLARE & i S
n, DBAIRIEE 272, F4ET7 B, k)LD

Fig. 2 Chest radiographs before pacing (lefr) and 2 years after DDD pacemaker implantation (right)

7= a YBAR. Lo —HREICCEERERE
5% 147 mmHg SR80 b 7z72%, LENCERE. L
%, BHEWTEE, CafPiEONRELEET LD, £E
B EBZEOZEW 2B IIE S N, S mERT
e, F4E9 A, HIA—K DDD - 7
% AT L7z,

mmHg
250
200
LV systolic pressure
()]
5 150
7] AO systolic pressure
g .___.-—-r-'"__"‘_—'-————"—~—~—-
=
100 ®--...
a‘ oo g DNy .
__________ LV-AO pressure gradient
50 [ RSO
""""" Weniem
0 L : . .
Control 120 100 80 60 50 msec

DDD pacing AV delay

Fig.1 Left ventricular (LV) systolic pressure, aortic (AO) systolic
pressure, and LV-AO pressure gradient during normal sinus
rhythm (control) and temporary DDD pacing with the interval
of atrioventricular (AV) sequential pacing changed from 120 to
50 msec

LV-AO pressure gradient was the greatest reduction at DDD
pacing AV delay 50 msec.
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Fig. 3 Electrocardiograms before pacing (baseline) and 2 years after DDD pacemaker implantation
Y =years.
Table 1 Echocardiographic findings before and after DDD pacing
Baseline Follow up
NSR 3M@DDD) 8M(DDD)  15M(DDD)  2Y(DD)  2Y (NSR)
Heart rate (beat/min) 57 74 77 66 71 66
AOD (mm) 35 36 37 36 35 35
LAD (mm) 39 36 37 38 37 37
LVSth (mm) 18 18 18 18 18 18
LVPWth (mm) 12 12 11 12 11 11
LVDd (mm) 49 48 46 47 48 48
LVDs (mm) 30 30 30 29 30 30
Index of LV function
LVFS (%) 39 38 35 38 38 38
Indices of LVOT obstructions
LVOT velocity (m/sec) 4.81 3.64 3.80 2.65 1.90 2.24
LVOT gradient (mmHg) 92.5 53.1 57.8 28.0 14.4 20.1
Severity of MR (I-1V) I I i 14 1 1
LV inflow
A (m/sec) 0.63 0.61 0.52 0.50
E (m/sec) 0.50 0.40 0.41 0.39
A/E . 1.26 1.53 1.27 1.28
NSR=normal sinus rhythm; M=months; AOD=aortic dimension; LAD=left atrial dimension; LVSth=intraventricular septum

thickness;
dimension;
as in Fig. 3.
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LVPWth=left ventricular posterior wall thickness;
LVFS =left ventricular fractional shortening;

LVDd=left ventricular diastolic dimension;
LVOT =left ventricular outflow tract;

LVDs=left ventricular systolic
MR =mitral regurgitation. Other abbreviation
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Fig. 4 Two-dimensional echocardiographic long-axis views (upper) and M-mode echocardiographic tracings at the mitral
valve (MV) level (lower) before pacing (baseline) and 2 years after dual chamber pacemaker implantation
There is marked systolic anterior motion of the MV with prolonged mitral-septal apposition before pacing. After

pacing, the magnitude of systolic anterior motion is significantly reduced with disappearance of mitral-septal contact.
[VS=intraventricular septum; LVPW =left ventricular posterior wall.

Baseline Follow up (4M) Follow up (2Y)

Diastole

Systole

Fig. 5 Left ventriculograms before pacing (baseline) and at follow-up (4 months, 2 years) evaluations after DDD pacemaker
implantation.
Upper : End-diastolic left ventriculograms. Lower : End-systolic left ventriculograms.
Abbreviations as in Fig. 3, Table 1.
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Fig. 6 Systolic wall motion every 100 msec from end-diastole to end-
systole by left ventriculography

The systolic wall motion progressed from the outflow to the
apex of the left ventricle before DDD pacing (left). In contrast,
the order of systolic wall motion was reversed during DDD
pacing (right).

Abbreviation as in Fig. 1.

Baseline Baseline

Own beat

PAZEMAAELMFRED DDD R — A X —H —&E 349

f9ER X # 5 E (Fig.2) : DDD R— A X — 7
HERIZBIT 5 LI ELIIRO Sk do 7z,

LERPTR (Fig.3): DDD R— A X —# —Hi 2 A&
BICHAN, WX AR 2 EET ST OET, T kOERY
L85 FFIC B CHRER) 2520 b7,

(VT I — R (Table 1, Fig. 4) : 8%, AZHE
KRR, EZPHERBEL L O LETREES X UL
FEHBEEIIEEATRO SNl o 7258, EIEFIUHE
Y s Egy e, HEMERORY, EZiHERE
BEOBERIRO LN, 72, EEHAMKTERIC
BI}THAEZ, DDDR—R X —H —kEZAH3 5 B

L, 2EBTERT 2207,

e BIEFRAT (Figs.5,6) : DDD R— & X — 3 —ffi 2.
AAFIRE DEERICIIRFEIROON o7, F
7z, DDD R— 2R X — /1 — i AARIDEBEFRET
DEZEFL—RIIBWT, HOFAETRESHHEBMN
LA IEE Y, LRED ZHIES TIET 5
DKL, HHR—EX DDD =3 ¥ IS FTILE
FROLKRE,SIEIIGEE Y, EZERHEEITENRT
s % & V) LEFROIGEHRR BB DL
AR

FEZE-KBIRE #% (Figs. 7, 8) : DDD ~<— 3 » Jk
TRAR=V Y 7TER L )ESZE 16 mmHg & EHLE
BAED LN, 45 AHICIIESRZE 10mmHg |12, 2 4
%% 2mmHg &, BBPOEBEEIIREIET L.

—HEz A

Follow up(4M) Follow up(2Y)

DDD

DDD

VYA VA N A v

Fig.7 Simultaneous recording of LV and AO pressures before pacing (baseline) and at two follow-up (4 months, 2 years)

evaluations after DDD pacemaker implantation

Reduction of LV-AO pressure gradient was seen after DDD pacemaker implantation.

Abbreviations as in Figs. 1, 3, Table 1.
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Fig. 8 Simultaneous recording of LV and AO pressures during normal sinus rhythm before pacing (baseline) and during
stoppage of the pacemaker at 4 months and 2 years after DDD pacemaker implantation

Reduction of the LV-AO pressure gradient was the greatest at 2 years after DDD pacemaker implantation.

Abbreviations as in Figs. 1, 3, Table 1.

Table2 Hemodynamic indices before and after dual chamber pacing

Baseline Follow up (4M) Follow up (2Y)

NSR DDD NSR DDD NSR DDD
Heart rate (beat/min) 66 85 73 73 75 75
PA (mmHg) 14/4 22/4 22/4 18/6 19/8 22/9
PCWP (mmHg) 5 6 5 6 6 7
CI (//min/m?) 2.6 3.42 271 2.96 3.22 3.29
AO (mmHg) 101/57 114/64 110/60 120/64 103/63 104/62
LV (mmHg) 195/8 130/10 170/10 130/10 128/10 112/8
LV-AO PG (mmHg) 9% 16 60 10 25 2
EDVI (ml/m?) 51 51 49 53 66 67
ESVI (ml/m?) 19 14 10 13 14 13
EF (%) 63 74 78 75 78 80

PA =pulmonary artery pressure; PCWP = pulmonary artery capillary wedge pressure; CI=cardiac index; LV =left ventricular pressure; PG
=pressure gradient; EDVI=end-diastolic volume index; ESVI=end-systolic volume index; EF=ejection fraction. Other abbreviations as in

Figs. 1, 3, Table 1.
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