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Table 1 Clinical characteristics of study population

P group N group

(n 22) (nO 12)
Age (years) 30.6+ 10.1 31.1£ 7.9
Male/Female 19/3 10/2
Hypertension 3 2
Diabetes mellitus 0 0
Head-up tilt test
Duration (minutes) 13.1£ 6.2 20.0
ISP provocation 13 12

Data presented are the mean* standard deviation or
number of patients.

P groupl] patients with a positive response to the head-up
tilt test, N group[] patients with a negative response to
the head-up tilt test, ISP0] isoproterenol.

ALVEDV ALVESY

Pgroup Ngroup Pgroup N group

390 40 (2002)

+ 6.8%; ALVESV[I] 23.3+ 33.8%; AEF0 3.9+
2.5; ACOL 32.7+ 18.6%) U N O (ALVEDVO
0 2.5+ 1.9%; pd 0.05: ALVESVUIO0.6% 9.5%; pU
0.05: AEFOU 3.5+ 7.2%; pUJ 0.005: ACOOO 7.8
+229%;p00.0) 0000000000000
Table2 D0 D000 0utup0000OOHUTO
go@oooooboooo)yobooobooo
OOOLFOLF/HF O 20000000000
UO0O00OHFO POONODOODOOODODOO
U0000Fg 20000000 ALFOALF/HEF O
gob20000000000000000 AHF
OpO00NOODOODOOODOODOO (P
0 012.0+ 20.3%; N O 0O 3.1+ 9.7%: pU 0.05)0
Table lOODOOOOOPOOO 60% 000 N
goboboooooboooooboooobooooo
gobobooooobooooooooooooo
gboooooobobooobobobooog
gbooooboboboooboboboood

AEF ACO

Pgroup Ngroup Pgroup Ngroup

0 r P <0,0005 P < 0.0001
P <005
10 | . :
I I ¥ P <0.0001
. H H —
e 0 l T -

N % i

=70 -

Fig. 1 The comparisons of the percent change in the left ventricular end-diastolic volume and
end-systolic volume, left ventricular ejection fraction, and cardiac output. P group[]
patients with a positive response to the head-up tilt test. N group[] patients with a
negative response to the head-up tilt test, ALVEDV percent change in the left
ventricular end-diastolic volume, ALVESVU percent change in the left ventricular
end-systolic volume, AEF[] difference in ejection fraction, ACOL] percent change in

cardiac output.
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Table 2 The comparison of the heart rate variability

indices

P group N group

(n 22) (n 12)
LF before HUT (ms) 5.9+ 0.8 6.2+ 0.7
HF before HUT (ms) 5.8 0.9%* 5.0+ 1.1
LF/HF before HUT 1.0+ 0.1 1.1+ 0.1
LF at the end of HUT (ms) 6.7+ 0.8 6.1+ 1.0
HF at the end of HUT (ms) 6.4+ 0.9% 4.8+ 0.9
LF/HF at the end of HUT 1.1+ 0.2 1.2+ 0.1

Data presented are the mean* standard deviation, HUT
U the head-up tilt test, P groupl] patients with a positive
response to the head-up tilt test, N group[] patients with a
negative response to the head-up tilt test, LF(J low-
frequency spectra, HF[J high-frequency spectra, LF/HF
U the ratio of the low-frequency to the high-frequency
spectra, *p[J 0.05 and "p0 0.0001 vs. N group.

ALF

Pgroup  Ngroup P group

60

50

30

10

(%) 0 .

U4 (0 dd ALVEDV, U 7.8%; ALVESV, U 23.8%;
AEF, 16.4%; ACO, U 32.6%; AHFU12.3%)00 O
oobooobo3omgdooooOoooooooon
goboooooooooboog3gooooooo
gboboooobobobooboboboo
ooboooooboooobooooboboooo
HUTODOOODOODO (D00 ALVEDVUOO 7.1%;
ALVESV, 0 8.5%; AEF, 3.9%; ACOLT.9%; AHFU
U3.7%: Fig. 3a, ) 000000000000
ooboooooboooobooooboboooo
goboooooboooobooooobobooon
gobooobooobbooboo

b ookKy. 320000HUTOOOOOO
ooboooooboooobooooboboooo
ooboooboobogooono0o4mgOn
gbooooboboauTOOOO0ODOODbOn
gboboooobobobooboboboo
oobooooobooooobooooboboooo
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AHF ALF/HF

N group Pgroup  Ngroup

P=ns.
1

P <0.005

I,

-10

20 F

-30 -

Fig. 2 The comparisons of the percent change in the heart rate variability indices. P groupJ
patients with a positive response to the head-up tilt test, N group[] patients with a
negative response to the head-up tilt test, ALF[] percent change in the low-frequency
spectra, AHFU percent change in the high-frequency spectra, ALF/HF[] percent change
in the ratio of the low-frequency to the high-frequency spectra.



506
100 h_—v———v—

| Positive response

o oo

zoa 100 T ———r

Negative response

e [ 160

R N g
| f

LVEDV b
e o

tilbup syncope 3 fillup lilt dawn
il down

| .\ .
we | / Yoy 1z0 ) 60 LF 320
Ly A 3 ' o

i/ 3 v

I

L L L

2 B Pt s e

HRt

ey

liup il down

il Syneape
il down

T IO T R

a b

Fig. 3 Typical case of the 23-year-old man with a
positive response to head-up tilt test. (a) A posi-
tive response to head-up tilt test. During tilt the
left ventricular end-diastolic volume decreased
and ejection fraction increased progressively
and subsequently the patient had a tilt-induced
syncope with a drop in the heart rate. LVEDVU
left ventricular end-diastolic volume, EFO
ejection fraction, HR[ heart rate. (b) A negative
response to head-up tilt test with propranolol
administration. During tilt, the left ventricular
end-diastolic volume decreased progressively but
ejection fraction did not increase extremely, and
syncope was not induced.
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Summary

The Mechanism of Neurally Mediated Syncope Assessed by an Ambulatory Radionuclide
Monitoring System and Heart Rate Variability Indices during Head-Up Tilt

Haruhiko Hosaka*, Bonpei Takase®*, Akira Kurita*** and Fumitaka Onsuzu**

*Department of Internal Medicine, Self Defense Force Central Hospital
**First Department of Internal Medicine, National Defense Medical College
**%*Research Center, National Defense Medical College

[Purpose] Previously, we tested the hypothesis that
the great decline in left ventricular volume during
head-up tilt test could trigger ventricular mechano-
receptor activation, using ambulatory radionuclide
monitoring system (C-VEST system). The aim of this
study is to investigate the mechanism of tilt-induced
syncope further, based on our previous report.
[Method] We measured the temporal changes in left
ventricular volume, ejection fraction, cardiac output,
and heart rate variability indices during head-up tilt
test in 34 patients with syncope of an undetermined
etiology. [Result] Twenty-two patients had a positive
response (P group). Twelve patients showed a nega-
tive response (N group). Before syncope, left ventricu-
lar volume declined (P group, diastolic volume; 0 7.9
+ 6.8%: systolic volume; [J 23.3%+ 33.8%: N group,
diastolic volume; [J 2.5+ 1.9%: systolic volume; 0.6
+ 9.5%: pU 0.05), ejection fraction increased (P

group, 3.9+ 2.5%; N group, [1 3.5 7.2%; pU 0.005),
and high frequency spectra increased (P group, 12.0%
20.3%; N group, 3.1+ 9.7%; pU 0.05), more ex-
tremely in the P group than in the N group. The value
of the high frequency spectra before the head-up tilt
test was significantly higher in the P group than in the
N group (P group, 5.8+ 0.9 ms; N group, 5.0+ 1.1 ms;
pL! 0.05). [Conclusions] (1) The precise evaluation of
left ventricular volume by ambulatory radionuclide
monitoring system combined with a heart rate vari-
ability analysis is considered to be useful for clarifying
the pathophysiology of neurally mediated syncope. (2)
Patients with neurally mediated syncope have higher
baseline parasympathetic tone than normal popula-
tion.

Key words: Head-up tilt test, Syncope, Ambula-
tory radionuclide monitoring, Heart rate variability.
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