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Summary

To elucidate the role of increased basal vagal activity in vasovagal syncope, we compared patients
with bradyarrhythmia due to increased vagal tone and patients with vasovagal syncope using an up-
right-tilt (60°) positioning test with isoproterenol infusion. Eight patients with unexplained recurrent
syncope after clinical and electrophysiological investigations and 5 patients without syncope who had
bradyarrhythmias due to increased vagal tone were studied. All 8 patients with recurrent syncope had
some prodrome suggestive of vasovagal syncope. The upright-tilting test was considered positive if
syncope developed in association with hypotension or bradycardia, or both. If 10 min of control
tilting was negative, the patient was lowered to the supine position. Upright-tilting was then repeated
during continuous intravenous isoproterenol infusion at successive incremental doses of 0.01 to
0.03 pg/kg/min.

During the control upright-tilting test, none of the patients had positive responses. During the
upright-tilting with isoproterenol infusions, all patients with vasovagal syncope had positive responses;
whereas, all patients with bradyarrhythmia due to increased vagal tone had negative responses. In pa-
tients with vasovagal syncope, the heart rate (HR) and the mean blood pressure (mBP) were higher at
the time of supine positioning than at the time of syncope (HR: 109416 — 88 +16 bpm, p<0.05) (mBP:
86+5 — 53+6 mmHg, p<0.01). However, in patients with bradyarrythmia there was no significant
change in HR and mBP between the supine and 10 min of the upright-tilting with isoproterenol infu-
sion. All 6 patients with vasovagal syncope who were treated by g-adrenoreceptor blockade tolerated
the 10 min of upright-tilting with isoproterenol infusion without having hypotension or bradycardia.

These results suggest that increased basal vagal tone is not a prerequisite for the induction of
vasovagal syncope. The combination of a reduced venous return provoked by upright-tilting and

an increased inotropic state caused by heightened sympathetic tone may have an important role in
vasovagal syncope.
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BREEZHRE 2 80 2#ERE I TERAH
DEFD S L, M5 - HKEMRMELM (vasovagal
syncope) ZHEDEWRETH S &\ 51795,
FOBFICBE L CRAHZENRSE Y. —F, FHE
AL ShakmpBEO—MIC, REMREER
BIRXPEET v vyl OBKAETLWHRE N
Ao oh, iz ARHERKBOTHIcERT
HolclVHIMELHBY. LirL, KsoEHA
25 vasovagal 724, DBy, BH B VT IRIRMEARIER 1
& % Adams-Stokes F{Eic X 2 4 02 XS »
TR, ZOX) REFHROREMRRERINE &
KL OFEE, ThiETREAERFERATY
RN B TCARIER, BHRRCH bR 5% EM
RERREHSME - REMREERSOFR CKIE
TR %%, isoproterenol HHFHE 3Bk (upright-
tilt) W THRE L.

HRE L VFHiE

HRITIBOEEN S YV, EBMAERES X
VEBSAHFHRECCEORE L 2 VB3 RE
BTRM <, KRR & v vasovagal 22 H A3
Ezoh b 84 (i 13-66 7%, T 46.61%) <
H5 (AR HBLLT, LoOBEERRL, X
TEAR BEIRIRAE 0 B 5 2SR IR & h 2 IR IR
B 5 B (4Hs 15-77 5%, W39 33.85%) M- (B
£t) (Table 1). A HCRFEETr v 7, S
Wk, Wenckebach & Il fEE®R 7 n v/ 2 2%
h1fIFoui, EREMESE T v 2246
b, rhBEEIEMoOFEEZELONRS
7. B BiciziAET v v 7 2], Wenckebach
w1l EREES e v 2 24, FEERIRE 1HIED
to. 24l L 4 —DERT, ThbirvnFhd
REERL, M7 b e ©UfE clE Lk,

Upright-tilt B v =2 — ) ERFKOWREE

Table 1. Patients’ characteristics and cardiac
diagnosis

Patients Agese(irs)/ Cardiac diagnosis

Group A (vasovagal syncope)

1 13/M Left posterior hemiblock
2 63/M SA block

3 64/F —

4 66/F Hypertension

5 22/M II° AV block (W), MVP
6 48/M Left posterior hemiblock
7 49/F Sinus bradycardia

8 48/F ASD (II°), RBBB
Group B (bradycardia due to vagotonic state)

9 15/M II° AV block (W)
10 21/M II° AV block (W)
11 26/M SA block
12 30/F Sinus bradycardia
13 77/|F SA block

SA block=sinoatrial block; II° AV block (W)=
second degree atrioventricular block (Wenckebach
type); MVP=nmitral valve prolapse; ASD (II°)=
atrial septal defect (secundum type); RBBB=right
bundle branch block.

T, MFE&OEREEGHICERLENLEBE S
S5 AMIREIMBAMLE L, IE LIRMBEE LR
KT, 60° o tilting ZHE{TL7c. BAS»ARME
BT &0 IRARE R, Bl, BFRY, Ko
Wik BFER S NER, hiBie L, tilting
BlE L7z, 0k ) 2eHijkas 10 4y o tilting
CTHHER S e Wi &%, isoproterenol %
0.01 pg/kg/min < A& L, 60° o tilting %
10 2T, ZhATHLRBFES LR VWES
IEA % 0.02, 0.03 ng/kg/min L HWIkMEEL, R
oKk tilting ZEfT L. REERTT
SEHLBERETRL, FEEHECT tRE:
AV, fERES% Kz bo THELHEL .
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Upright—tilt test (control)
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Upright-tilt test (isoproterenol0.02ug/kg/min)
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Fig. 1. An example of upright-tilt test (Case 1).

Electrocardiographic lead II and blood pressure recordings during upright-tilt with (lower panel)
and without (upper panel) infusion of isoproterenol (0.02 yg/kg/min).

HR =heart rate; BP =blood pressure.

L& 2 C Fik7e <, tilting 10 432[ 4 [RIkE

R T ote. MiCHBUILIILEE = & —KED 5 557

1. Isoproterenol &% upright-tilt =& DGk % 23 % . Isoproterenol 0.02 1g/kg/min
Fig. 1 3@ icepmhRE4d o Lo p it 4 MR T tilting 24778 5 &, B COFAEL
(Case 1) (2% 3 % upright-tilt 3BroJ74k T b 116/43 OISR C & - 7= b 0 73, tilting Bk
%. Isoproterenol 4.4 5 43> tilting 1, i %, DI 80/53 B DA HMETA ~ L BT L.
Fix 130-150/60-80 mmHg 4% L, LAk M tilting BRARTE % X 0 JEEtEcZEE L, S0
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Fig. 2. Upright-tilt-induced changes in heart rate (HR) with (right panel) and without (left
panel) infusion of isoproterenol (ISO) in group A.
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Fig. 3. Upright-tilt-induced changes in heart rate with (right panel) and without (left panel)

infusion of isoproterenol in group B.

BHRIVET LiEw, 145308 % iz
160/90 %>5 90/40 mmHg % TIETF L. HRAHE
BEREFA I OFAIBE 2H1E, 60° tilting A
5 0° OMEMLIZR Liz & 25, MERBRLIZE
#, DB IAFARECES 80 IR Y, ERITH
K17z

Figs. 2,3 iz i #f » isoproterenol & fif up-
right-tilt 3B 13 5. 0MEOEE, RULL
FHME 0%k & Figs. 4,5 o7+ Tilting B
SHERTOMBAE & tilting & TEATOLHEEKE A
BTH#E+ % L, isoproterenol ¥ 5| (control)
Tk tilting X ) LR T AEEZHZ 0 0D,
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Fig. 4. Upright-tilt-induced changes in mean blood pressure (mBP) with (right panel) and
without (left panel) infusion of isoproterenol in group A.
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Fig. 5. Upright-tilt-induced changes in mean blood pressure with (right panel) and without

(left panel) infusion of isoproterenol in group B.

BEZ R oz, Lh L isoproterenol 5 TF
Tik, F 109116 h 5 88+16/4 LA BiTH D
L7z (p<0.05) (Fig. 2). zhicxtL B #TiI,
61+13 26 89+7/4 (p<0.05), 5 X O EKHIARTF
< 10410 55 134+16/4y (p<0.005) &, tilting
X W EE DA SHEmML . (Fig. 3).

SEXMLE O Tk, A BECIRRERIRE A
T ps i h» o 72 p5, isoproterenol B Tix 86+
525 53+6mmHg ~ L FEFIZIKETL (p<0.01),

hiz (Fig. 4). zhizetL BETIE, WTFhok
Tz b tilting 2 X AFEHMEOHZ AL ELIX
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Fig. 6. Upright-tilt-induced changes in heart rate before (left panel) and after (right panel)
treatment by j$-adrenoreceptor blockade in 6 patients of group A.
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Fig. 7. Upright-tilt-induced changes in mean blood pressure before (left panel) and after
(right panel) treatment by S-adrenoreceptor blockade in 6 patients of group A.

Lo, ERLFREhARD2 -7 (Fig. 5)

2. pEMZEOHR

A BEh 6 BT, B IBEBTIRPIARATC KA ORI A
FRENRELEL &M T, FKANRE, BE
isoproterenol &7 upright-tilt RER# /1T L 7-.
B JEWFEE L LTk, metoprolol (60 mg/day) % 3
#5]iz, propranolol (30 mg/day) # 24, acebut-

olol (200 mg/day) # 1 #lic#5 Liz. BARL A &
tilting & T AT OO O E(IZ, B ERTERMN
fRaTicix 10819 25 88+18/4r ~ L BiEM,
MIRB X H iz 709 He 80+15/4 ~& LR
(p<0.05) L7z (Fig. 6). FHMmEZ, ZEFIPR
Bz 85+4 25 53+7mmHg ~LZHIZIKTF
(p<0.001), FlizIrmOFIKRFHET s h, NIRE
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i 80+14 25 81+12mmHg ~ 2 i & A LE
E<, EEROBE LR (Fig. 7). ERO
B 6 ik Sk T AR o B ERTEE IRA LTV
553, 9-15 » AMOBEHMM T, KOERHEIZA
bhiehoiz.

z 3

McLaran &% #R#E I CRERRHAD KBS
12T, REMRERREBICLDLEXOIDE
K[AEHEHRE 238D, ReLoB#ELEMRL
V. Zh b DER TR, BEGEOME
R % atropin I X Y EFLEh, Hia ) VED
Wk EicX v, 2 TEH 10.5 » ARz 7 ]
G-28EN D b TV KMRIERN, FH22 »
AEoBEgES 1= O-15R) LB L, HZT
bolcl\n). ZORBOFEERE LT, HELD
A - REMEMEEMIE X 6N DERIL 3 FI0
BT, i BIRMEFRER I & 5 Adams-Stokes 3§
EDRIEEME R E 2 bh, REBEOEBEMFREIZHS
MzEhT WA W, Jaeger & EEANEH D K ph
BLUERRBIEL 25 16 floBE (i 14147
B Fg 7-22 %) IREREERRE EITL, 2
B, 3FLULOLMEIERFER Sh, FEMREEER
RIEETRREhZERELTWSEY. 0o b
head-up tilt BRERCTHLE - K EMRRMERF T T
Shizo 11T, By SHixFnL>52 b0
LIIBK LERh o, Z0X YT, WEMRE
RIRBOH DEFI BT X T ZOBDORMER ZF
LW, i Z 0Kkt L ZHEREO R ERER
BRI L OEELAHATH 5.

ABFFE TR IEFEIERF O 2R EMHER 58 5% IR B 23 M
EF REMBRERMOFRICRETRELRITL
Tz HEMRRIRINE OB EAVREE & h I RIRME
TENRBE D O bR OBERE D 72 WER] 256 &
L, isoproterenol &7 upright-tilt 3Bk % HifT
LT, M - REMRERGOBRESLEDRIIE
Bl L el Uiz, %F OB TiX isoproterenol AT
upright-tilt 2 X b 2542 FFR S hiz ot
L, BHTE1IFALFEFRSh Lo, O

M « AR RO

Rry, THBFEOXRERRRRREZREFRED
DEEMTRERL, ook MiT R 3%
EMRBRERE L IR IRETHI LEILN
1=

FRERAOEMORFIE L LTix, L% - XKEMH
BHEEMOBESFEN VDA B, LaL,
LORT» > ZhBEDNT L, KEBFHELE
BMr Lo THEFENT, DHIRRELEE LD
5. ZOREOHFERICIBIREROM L NEE
<, upright-tilt RERMXZOFREL LTEEN
TW5. BEERHOKMEFIZ > W T, Kenny
591% 40° o> tilting % L 60 A FIHEAT L, 154
10 4] (67%) 12 35 29+ 19 43 Tl - RRER
BMERMAFER Sh - & L, Fitzpatrick 574
60° o tilting 12T, R < 714h 53 6 (74%)
K25 R TRIENFR SN LBEL TV S.
& 5iz Abi-Samra 524%, [Elfkic 60° o tilting
% 30 41T L, 151 b 63 51 (42%) i 33 11.7
+6.1 45 chpmraFER s, 3541 (23%) TMIE,
DHEORERRIER A bR LHEL TW 5.
Zo X Hiz, isoproterenol AR 21T b
upright-tilt SREABMIIC X 5 KBBIEOFRICIT
10-30 pF=EL, FRBEILTLLE S B0
—7, %« REMEEIBOBREFE IV
T, KBOBERICTOHECIEZ L 5 LR
L1 Reipras I oW, mfrFas
VOLERABBELNDZ LY, & 5B A~O
RRBRARIE MY, K X 2R R MEK TARTIC
—@tEic TS B LG S hY, KRR ORER
REEASMLAS « REMEMERFOFEFR CBHE L T
B0y, 2oz Lh s Almquist 51943, Ko
BERERBAREZ 15 F o BF iz T isoproterenol
(1-5 pg/min) 5 TFiz 80° o tilting % H & 10 &
BRI L, 1361 87%) Lo BBRCME - ®KiE
MRMELHEFEHRLTNS. 05 b tilting ©
HATHERINT LD 4H 27T%) 1z & & b,
isoproterenol ¥E 4, ZDOKMOFHREESIC
LiceEZXL M. SEIOKRITYE, tilting B
Mk L RMBEEIFR ST, isoprotere-
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nol AR CHERNFREL 2 o7, M - KEFR
PERF OB ICIE, BHIREREOBMDIC X 2.0%
BREOBYOZTHEL, Thictk) ARMEO R
PHEIETE D TTEDIAE ) 2 R & &, DEOH
WEARE L Urc R EMRER S 25 &1 & 374
MEAURR S 721519, Isoproterenol ix = DINHES
DEHEBR L, DR ERBRREOFR LA
BizlizctErbhs. LizdoT, B ZARMEKIE
WrEE AL - REMRMERMOFER & 72 5:18F 2
DR ZIHI L, 2 DT e SLoFREMER & 5.
Goldenberg & 1%, isoproterenol &#f upright-
tilt SRERFEMES] 9 6> 5 &, metoprolol ##yE% S
BITRMOFBRLIFI S h, 4FTRHEHET
DEFFEIPER Lz L L, BRPRETLAENTH-
T LBMELTWBY. KFETIX, KERBIELS
FEhic 6 Bl2FIT, BERRARERICIZEM
FERENT, FRCAESTH o7z, Eiz disopy-
ramide 4, LMUEAIEI L= Y AAERIcES
REMERG OWHI» 5, = DRMBBIEDOT
CEZITHB L nH®. —F%, Raviele &3 tilt-
ing Lk VR EH D RIEL, atropin H51% 8
f5ileh 3 41 (37.5%), propranolol #%5& <ix 8 il 2
#1(25%) THfl & hicnick L, KRR « %
AR B IE o etilephrin H 5.4, 74/ $ 745
(100%) cHifl sh, XV BEFEREP o LR
ELTnw3a, Isoproterenol ##&&H L tilt-
ing DATHERS N BME « KEMEMERBL
SFENRHBMN, TOEFO—oL LT, KM
FIAR IR 5 SRR o AR O KinHs
SRR AR, RBEZEW. %7 isoproterenol M%)
RELT, BE B BRI & 2 KMl
FHREA L, ZORMOFRICHELTWDA
REME2 B B 23, Goldenberg & D! AW
ZRWT, B ZRMEBIRM: OERIE T H % meto-
prolol RO TFEHEICENTH HEP 5, P TR
HBHBOEERIVPRVbDLEX LS.

&

E S

Isoproterenol & upright-tilt 35 % v, M

T RERRMER T L TR O R EMRRIEIREE
DRERERII L. = OREE, KEHEEORERR
RIRREBE, ZORMOFERICL > THLERMLET
372K, ZOFRICITFHIREREOWD &, KRk
PREEEIR AL 9 BE O LIUE BB E T 5 2 L SR
®Ehi.

M4 - KEREM:%m (vasovagal syncope) &
EEE DR EREREIREE O BI/% #, isoprotere-
nol A#F upright-tilt B & FHVWRE L. KE
Xy okEmREbh 84 (A ) &, KA
782V DSRRFERRERTRIRAE O B 5 2VR M & h B 1Rk
PEREERRS] S B (B #) &x4%Riz, 60° o tilting
EIMLE R X ODHE QKT & f£5 Kok
(presyncope) »FHERE N5 L THITLE. 104
o tilting 12T b 2 OBELFR S B VGEE
i%, isoproterenol 0.01-0.03 pg/kg/min fjEiEEE
T CRBRICHETT L.

Isoproterenol A if o tilting iz 33\ T, BAL &
Lo U T D fgi: B B RfI T Lz ik L,
ABEcIf 2Bk ERD (109+£16—88+16
bpm, p<0.05) L7. %7 FHM/E &, isopro-
terenol BHFo tilting itV T B BT ¥
F, IEROFR LR oDz L, A BTIRS
# TI& F (86+5— 53+6 mmHg, p<0.01) L,
RBOFKPFR SN, e, ABDOSH 64
T, B EWTEEARICHE{T L7z isoproterenol £
fif upright-tilt BT, £FIERIFHRE S h i
{2 ote.

L EOR 5, Rk O R EMRRIERE X
M8 - REMEERAFROLESRMETI %2 <,
ZOFE I X tilting 12 X 2 FIRERE OB &,
RERFRICHE BEOLIELBEET 52 &
PRME S h iz
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