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Summary.Dual-chamber (DDD) pacing is a therapeu-
tic strategy for hypertrophic obstructive cardiomyo-
pathy (HOCM), but some patients show deterioration
after implantation of the DDD pacemaker. Wereport a
case of HOCM with shortness of breath upon physical
exertion. To evaluate the suitability of pacing therapy,
the acute effects of DDD pacing and short-term results
using temporary VDD pacing were examined. The acute
study demonstrated a mild reduction in the pressure
gradient within the left ventricle. After 1 week of VDD
pacing, a left ventriculography showed apical dyskine-
sis, with no effect on subjective symptoms or the blood
concentration of brain natriuretic peptide (BNP) obser-
ved. Newly developed asynergy may be caused by
changes in the contractile pattern. The patient under-
went a myotomy-myectomy. After the operation, her
subjective symptoms disappeared, and the hemodynamic
parameters and blood concentration of BNP improved
compared with those before the operation. The response
to 1-week temporary VDD pacing can provide valuable
data such as hemodynamics and neurohormonal
changes in distinguishing between responders and non-
responders for pacing therapy.
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INTRODUCTION

It is well known that dual-chamber (DDD) pacing is
effective for the treatment of symtomatic hypertro-
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phic obstructive cardiomyopathy (HOCM)1^5'. How-
ever, approximately 10-30% of patients who receive
pacemakers experience no symtomatic relief or show
deterioration1-4'5'. Moreover, the characteristics of
non-responsive cases have not been studied in detail.
In clinical trials, acute effects of DDD pacing have
been studied to predict a non-response to DDD pacing
therapy, but the conclusions are controversial. Some
reports state that acute studies are not necessary,
because symptom improvement may occur after sev-
eral months, even when no improvement is apparent
in acute pacing studies1'6'. We here describe a case
showing no remarkable change in hemodynamic func-
tion during a 1-week period of VDD pacing in spite of
mild improvement immediately after temporary
DDD pacing therapy.

CASE REPORT

A 71-year-old womanwith a 3-year history of palpi-
tation and shortness of breath upon exertion visited
another clinic in 1988. Echocardiography showed
asymmetric hypertrophy of the septum and systolic
anterior movement of the mitral valve. The patient
was admitted to our hospital to confirm the diagnosis
of HOCM and for treatment.

On physical examination, a systolic murmur was
audible from the second left-sternal-border area to
apex. There was no pitting edema in the lower
extremities. Her blood pressure was 114/70 mmHg.
Results of blood tests, biological tests, and urinalysis
were almost normal. However, her plasma concentra-
tions of brain natriuretic peptide (BNP) and human
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a t ri al n a t ri u r e ti c p e p tid e (h A N P) , 1 4 61 p g/ m l a n d 35 6

p g/ m l r e s p e c tiv el y , w e r e m u ch hig h e r th a n n o
r m al ･

El e ct r o c a r di o g r a p h y sh o w e d sin u s r h y t h m a n d l eft

v e n t ric ul a r h y p e r t r o p h y ･ O n m a g n e ti c r e s o n a n c e

i m a g l n g , t h e t hi ck n e s s of t h e i n t r a v e n t ri c ul a
r s e p t u m

(Ⅰv s) w a s 2 .7 c m a n d t h a t of t h e f r e e w a
ll of t h e l ef t

v e n t ri cl e w a s 1 .5 c m (Fi g . 1) . C a r d i a c c at h e t e r e x a m i-

n a ti o n s h o w e d l ef t v e n t ri c ul a r i n fl o w a n d o u t fl o w

t r a ct p r e s s u r e s of 2 50 m m H g a n d 8 2 m m H g , r e s p e c
-

tiv el y , a n d a p r e s s u r e g r a di e n t (P G) of 1 6 8
m m H g

( T a bl e 1) . T h e a c u t e eff e ct s of D D D p a ci n g w e r e

e x a m i n e d w it h v a ri o u s i n t e r v als of t h e at ri o v e n
-

t ri c ul a r (A V) s e q u e n c e . T h e c a r di a c i n d e x (C I)

r e m ai n ed u n ch a n g e d a n d t h e i n t r a v e n t ric ul a r P G f ell

slig h tl y ( T ab le 1) . T o i n v e s tig at e t h e s h o
r t -t e r m

eff e c t s of A V s e q u e n ti al p a ci n g , a t e m p o r a r y V D D

p a ci n g le a d w a s in s e rt ed v i a th e left i n t e r n alj u g u
l a r

v ei n of t h e n e c k . O n e w e ek l a t e r , c a r di a c c at h e t e r

e x a m i n a ti o n w a s p e rf o r m e d a g ai n ･ T h e r e d u cti o n of

t h e P G b y V D D p a ci n g w a s slig h t , at - 9 % ( T a b
l e 1) ･

p ul m o n a r y c a pill a r y w ed g e p r e s s u r e (P C W P) i n
-

c r e a s e d f r o m 1 6 t o 20 m m H g , a n d C I d e c r e a s e d f r o m

3 .0 t o 2 .7 L / m i n/ m
2

.
L eft v e n t ri c ul o g r a p h y (L V G)

sh o w ed d y s k i n e sis of t h e a p e x , w hi c h w a s n ot a p p a r
-

e n t i n th e si n u s r h y t h m (F ig s . 2 a n d 3) . V D D p a ci n g

did n o t aff e ct t h e p a ti e n t
'

s s u bj e cti v e s y m p t o m s o r

t h e c o n c e n t r ati o n of B N P ( T a bl e 1) . I n a d diti o n ,

A

p a r o x y s m al a t ri al 丘b rill ati o n o c c u r r e d w
ith di z zi n e s s

a n d a d e c r e a s e i n s y st olic bl o o d p r e ss u r e (8 0 m m
H g) ･

w e c h o s e m y et o m y
- m y ot o m y of th e I V S f o r t h e

f oll o w i n g r e a s o n s : 1) if at ri al fi b rill a t
i o n b e c o m e s

p e r m a n e n t , it is i m p o s sible f o r a D D D p a c e m a k e r t o

o p e r at e; 2) th e D D D p a ci n g h a d a d e t e ri o
r a ti v e eff e ct

o n h e m od y n a m i c p a r a m et e r s ･

I n S e p e m b e r , M a r r o w
'

s o p e r a ti o n w a s u n d e r t a k e n

s u c c e s sf ully , a n d t h e I V S w a s c u t b y 2 c m x 3 c m x 1

c m . A ft e r t h e o p e r ati o n , t h e p ati e n t
'

s s y m p t o m s i m
-

p r o v e d si g n i丘c a n tly ' a n d a m eli o r ati o n of t h e h e
m o d y

-

n a m ic s a n d B N P c o n c e n t r ati o n w a s s e e n ( T a bl e 1) I

D I S C tT S S I O N

D D D p a ci n g th e r a p y f o r H O C M h a s b e e
n a p pli e d f o r

s o m e 3 0 y e a r s
7 , 8)

I M a n y s t u d ie s sh o w b e n e 丘ci al

r e s ult s of t his t h e r a p y
l- 5) ･ H o w e v e r

,
it is al s o a f a c t

t h a t n o n -

r e s p o n d e r s f r o m D D D p a cl n g a m o u n t t O

a p p r o x i m a t el y 1 0
- 30 % i n e a ch s t u d y ･ T h u s

,
t h e r e is

a n e e d t o e st a blis h a n e x a m i n a ti o n f o r di sti n g uis hi n g

t h e n o n -

r e s p o n d e r s f r o m c a n did a t e s f o r D D D p a ci n g

th e r a p y i n H O C M .

B ef o r e t h e i m pl a n t a ti o n of a p e r m a n e n t p a c e
-

m a k e r
,
a n a c u t e s t u d y w ith t e m p o r a r y p a cin g is

u s u ally c a r ri e d o u t ･ T h e r e d u cti o n of th e p
r e s s u r e

Fi g . 1 . M a g n e ti c r e s o n a n c e i m a gi n g . ( A ) S a gi tt a l v i e w o f t h e h e a r t ･ L i n e 1 i n di c a t e s th e p o siti o n o f t h e s
h o r t a x i s

v i e w ( 臥 ( B) S h o rt a x i s v i e w o f th e h e a rt sh o w s a s y m m e t ri c a l s e p t a l h y p e r t r o p h y ･ L i n e
1 i n di c a t e s t h e thi c k n e s s o f

th e i n t r a v e n t ri c u l a r s e p t u m , 2 7 m m , a n d L i
n e 2 i n d i c a t e s t h a t o f th e f r e e w all o f th e l e ft v e n t ri c l e , 1 5 m

m ･

B
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T a b l e l ･ H e m o d y n a m i c p a r a m e t e r s a n d bl o o d B N P c o n c e n t r a ti o n i n si n u s rh y th m (b e f o r e a n d a ft e r m y e c t o m y) a n d
p a C l n g

J u n e 1 7
,
9 8

Si n u s rh yt h m

J u n e 1 7 , 9 8

D u a l c h a m b e r p a ci n g

A V s e q u e n c e ( m s)

A u g ･ 5
, 9 8 0 c t ･ 1 4

,
9 8

V D D p a c i n g Si n u s r h yth m

A V s eq u e n c e (m s) afte r m ye c to m y

B e f o r e 8 0 1 2 0 1 6 0 1 0 0

P C W P ( 1 6)

P A

R V

R A

L V (i n 8 o w )

L V ( o u tfl o w )

A O

P G i n L V ( m m H g )

C O (L/ m i n )

C L ( L/ m i n / m
2

)

L V E D V I ( m L / m
2

)

L V E S V I ( m L/ m
2

)

S V I ( m L/ m
2

)

4 5/ 1 6 ( 2 4 )

5 0/ E D P - 7

(2)

2 5 0/ E D P - 2 3

8 2/ E D P - 2 3

8 4/ 5 1 (7 3)

1 6 8

4 . 2

3 . 0

8 9

2 4

6 4

E F 7 2

B N P (p g/ m l) 1 4 6 1

2 5 5/ E D P - 2 8 2 1 2/ E D P - 1 8 2 1 9/ E D P = 2 0 2 31/ E D P - 1 8

9 5/ 4 6 ( 6 6) 8 2/ 5 1 ( 6 5 ) 8 8/ 5 2 (7 0) 9 5/ 5 4 ( 7 2)
1 6 0 1 3 0 ト 23 % ] 1 3 1 ト 18 % ] 1 3 6 卜 1 5 % ]
3 . 6 3 . 8 3 . 8 3 . 8

2 . 6 2 . 7 2 . 7 2 . 7

(2 0) (7)

4 7/ 1 7( 3 1 ) 3 3/ 6(2 0)

5 3/ E D P - 7 3 8/ E D P - 7

(5) ( 4)

2 4 4/ E D P - 2 3 1 3 1/ E D P - 1 2

9 2/ E D P - 2 1

1 1 0/ 5 1 (7 3) 1 3 8/ 6 4 ( 9 3)

1 5 2[ - 8 % ]

3 . 7

2 . 7

8 1

2 9

5 2

6 4

1 2 9 4

4
. 4

3 . 2

7 9

1 6

6 2

7 9

2 9 7

B N P
,
b r a i n n a t ri u r e ti c p e p ti d e ; A V , a t ri o v e n t ri c u l a r ; P C W P

,

a r t e ri a l p r e s s u r e ; R V , rig h t v e n t ri c u l a r p r e s s u r e ; R A , ri g h t a t ri al p r e s s u r e ; L V , l e ft v e n t ri c u l a r p r e s s u r e ; A O , a o rti c
p r e s s u r e ; P G , p r e s s u r e g r a d i e n t ; C O 〉 c a rd i a c o u t p u t; C l , c a r di a c i n d e x ; L V E D V I

,
l e ft v e n t ri c u l a r e n d -d i a st oli c v ol u m e

i n d e x ; L V E S V I , l e f t v e n t ri c u l a r e n d -

s y s t o li c v o l u m e i n d e x ; S V I , st r o k e v o l u m e i n d e x ; E F , ej e c ti o n f r a c ti o n ; E D P ,
e n d-d i a st o li c p r e s s u r e ･ T h e n u m b e r s i n p a r e th e s e s a r e th e m e a n p r e s s u r e s ･ T h e n u m b e r s i n s q u a r e b r a c k e t s a r e p e a k

g r a di e n t r e d u c ti o n o f th e P G .

g r a di e n t i n t h e l eft v e n t ri cl e is m e a s u r ed b y c a r di a c

c a th e t e ri z a ti o n o r d o p pl e r e c h o c a r di o g r a p h y . H o w -

e v e r
,
t h e r e d u c ti o n of t h e p r e s s u r e g r a di e n t b e t w e e n

t h e a c u t e p h a s e a n d l o n g
-t e r m p h a s e is n o t al w a y s

c o r r el a t e d ･ L o n g
-t e r m h e m o d y n a m i c i m p r o v e m e n t i n

r e s p o n s e t o p a c l n g t h e r a p y c a n b e o b t ain ed i n

p a ti e n t s w h o d o n ot s h o w b e n e n t s of D D D p a ci n g i n

a c u t e st u di e s
l
,
6 )

･ I t h a s b e e n s u p p o s e d t h a t t h e a c u t e

st u d y m a y b e i n s u 氏cie n t t o e v al u at e n o n - r e s p o n d e r s .

O n e w e e k of o b s e r v a ti o n u n d e r a t e m p o r a r y p a c e -

m a k e r w o uld b e a d v i s a ble f o r p a ti e n t s w h o a r e c a n di -

d a t e s f o r t h e i m p l a n t ati o n of a D D D p a c e m a k e r .

T h e r e a r e s e v e r al a d v a n t a g e s t o s u ch a s t u d y o v e r a n

a c u t e s t u d y : t h e p e ri od all o w s u s t o a s s e s s c h a n g e s i n

th e h e m o d y n a m i c p a r a m et e r s a n d t h e n e u r o b u m o r al

f a c t o r s s u c h a s B N P ･ R e c e n tl y , S k a k ai Y e t al .

r e p o rt e d t h e a c u t e a n d c h r o ni c e ff e c t of D D D p a c l n g
t h e r a p y f o r H O C M

6)
. T h e y e x a mi n e d t h e r e d u c ti o n of

P G i n t h e a c u t e p h a s e i n 1 4 p ati e n t s , a n d s h o w e d a P G

of 10 6 m m H g a n d 62 m m H g a t c o n t r ol s t a g e s a n d

p u l m o n a r y c a pill a r y w e d g e p r e s s u r e ; P A , p u l m o n a r y

aft e r p a c l n g , r e S p e Cti v ely ･ A p er m a n e n t p a c e m a k e r

w a s i m p l a n t ed i n 1 2 of 1 4 p ati e n t s , a n d t h e P G w a s

m e a s u r ed a t t h e c o n t r ol
,
1 w e e k

,
6 m o n th s a n d 1 y e a r

st a g e : v al u e s w e r e 98 ･5 m m H g , 21 A m m H g , 2 0 .8

m m H g , a n d 1 7 ･1 m m H g , r e s p e c ti v el y . T h ei r o b s e r v a -

ti o n s cl e a rl y s h o w th at t h e r e d u c ti o n of P G a t 1 y e a r

w a s di ff er e n t f r o m th a t i n t h e a c u t e s t u d y , b u t al m o s t

t h e s a m e a s t h a t at 1 w e e k . A o n e w e e k o b s e r v ati o n

of p a c in g is c o n sid e r e d t o b e a s u & ci e n t p e ri o d t o

e v al u at e th e n o n -

r e s p o n d e r s ･ M o r e o v e r , i n a n a c u t e

st u d y , t h e p a ti e n t r e m ai n s i n b e d , b u t af t e r i n s e r ti o n

of th e t e m o p r a r y p a c l n g l e a d , t h e p a ti e nt c a n h a v e

li m it e d m o v e m e n t . T h is all o w s u s t o l e a r n ab o u t

c h a n g e s i n t h e s u bj e cti v e s y m p t o m s i n t h e p a ti e n t
'

s

d aily lif e ･ W e b eli e v e t h at t h e b u r d e n o n t h e p a ti e n t

w h o u n d e r g o e s p a c l n g f o r o n e w e e k i s t ole r a b le .

I n a d diti o n
,
t h e m e a s u r e m e n t of n e u r bh u m o r al

f a c t o r s y ield s i m p o rt a n t i n f o r m a ti o n r e g a r din g th e

eff e ct of t h e r a p y f o r H O C M ･ I n th e p r e s e n t c a s e
,

V D D p a c l n g did n o t r e d u c e t h e b l o o d B N P c o n c e n t r a _
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F i g . 2 . L e f t v e n t ri c u l o g r a p h y ･ ( A ) D i a st o li c p h a s e a n d ( B ) s y s t oli c p h a s e

b e f o r e V D D p a ci n g . ( C ) D i a st o li c p h a s e a n d ( D ) s y st oli c p h a s e a ft e r V D D

p a ci n g ･ W h it e a r r o w s s h o
w th e o u tli n e o f th e a p e x i n b o th t h e s y s t oli c a n d

di a st o li c p h a s e s a ft e r V D D p a c i n g t o d e
m o n s t r a t e d y s k i n e si s o f th e a p e x ･

l a m

-

4 幽 旦旦_

a C J n

Fi g . 3 . T r a c e s o f l e ft v e n t ri c u l a r w a ll m o ti o n b e f o r e a n d a ft e r V D D p a ci n g ･



ti o n
,
b u t af t e r m y o t o m y th e f∋N P c o n c e n t r a ti o n f ell

si g n i丘c a n tly , a n d t h e p a tie n t
'

s s u bj e c ti v e s y m p t o m s
i m p r o v e d ( T a bl e 1) ･ I m p l a n t a ti o n o f a p e r m a n e n t

p a c e m a k e r h a s a p l a c e b o eff e ct o n s y m p t o m s i n

a b o u t 4 0 % of p a ti e n t s
3 , 4'
; h o w e v e r , w e e x p e c t t h at t h e

B N P l e v el w ill b e a n obj e cti v e i n di c a t o r f o r e v al u a ト
1 n g th e e ff e c ti v e n e s s of p a c l n g t h e r a y . T h e B N P l e v el

is w ell k n o w n a s a p a r a m et e r t h a t r e 鮎c t s t h e s e v e r -

it y o f s y m p t o m s a n d t h e p r o g n o sis i n p a tie n t s w it h

h e a r t f ail u r e
9)

.

S e v e r al p a p e r s
l O- 1 3) h a v e r e p o rt ed o n h e m o d y n a m i c

c h a n g e s b y D D D p a c l n g d u ri n g a n a c u t e st u d y . I n

r e s p o n d e r s t o D D D p a ci n g , t h e C I a n d P C W P did n o t

c h a n g e sig ni丘c a n tl y , o r a n i n c r e a s e of o nl y P C W P

w a s r e c o g ni z e d . H o w e v e r
,
o u r c a s e s h o w e d a

d e c r e a s e i n C I a n d a n i n c r e a s e i n P C W P ･ A c c o r di n g
t o t h e s e r e s ult s a n d a pi c al d y s k i n e si s b y D D D p a ci n g ,
t h e i m p l a n t ati o n of a p a c e m a k e r w a s t h o u g h t t o b e

u n s u it a bl e f o r o u r c a s e .

I n o u r c a s e
,
t h e p a ci n g -i n d u c e d d y s ki n e sis of t h e

l eft v e n t ricl e w a s c o n sid e r ed t o b e u n d e r si r a b le
,
a n d

h e m o d y n a m ic p a r a m e t e r s a n d th e bl o o d c o n c e n t r a -

ti o n of B N P did n o t i m p r o v e d r a m a tic all y aft e r ト

w e ek of p a cin g ･ U lti m at ely , p a ci n g th e a p y w a s r ej e ct -

e d ･ T h u s
,
th e 1- w e e k o b s e r v a ti o n of t h e eff e ct s of

V D D p a cl n g O n h e m o d y n a m i c s a n d t h e m e a s u r e -

m e n t s o f t h e B N P l e v el m a y p r o vid e a n a p p r o a c h
th a t id e n tifi e s t h e n o n -r e s p o n d e r s t o p e r m a n e n t D D D

p a C l n g .
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