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Autonomic dysfunction in dizzy patients revealed by pulse analysis

Fumiyuki Goto”, Kunio Mizutari”, Takanobu Kunihiro?, Kaoru Ogawa®

"Hino Municipal Hospital, Department of Otorhinolaryngology
?Keio University school of medicine, Department of Otorhinolaryngology

Autonomic dysfunction is prevalent in dizzy patients. However, evaluating the auto-
nomic nervous system is not very popular, since it is not easy to do. The Pulse Analyzer
Plus® is a small device that measures a patient’s pulse from his/her finger tip with a small
probe, making it possible to evaluate autonomic nervous system function in as little as 5
minutes. The algorithm is identical to the one used in the frequency analysis of electrocar-
diograms. We report herein on our findings on the autonomic function of 25 dizzy patients
who visited our department. Age-matched control data were obtained from healthy volun-
teers and patients not suffering from dizziness. The measurements were conducted in 5
minutes with the patient in the sitting position. Fast Fourier Transform (FFT) was used to
calculate low frequency (LF) components, which mainly reflect sympathetic nervous sys-
tem function, and high frequency (HF) components, which reflect parasympathetic nervous
system (PNS) function. Natural logarithm (Ln) values were calculated for LF and HF com-
ponents and used for conventional comparison. The ratio of LF/HF was also calculated.
The results of the normal controls were InLF=52+16 (mean*SD), InHF=4.3+1.2,
InLF/HF =1.2+0.3 whereas those of the dizzy patients were 4.4+1.9, 3.5=1.2 and 1.3
0.5 respectively. The HF value of the dizzy patients was significantly smaller than that of
the control subjects (P<0.05). These data indicate that PNS hypofunction was present in
the dizzy patients. Future studies need to determine whether autonomic dysfunction re-
sults from the therapeutic interventions used to treat dizziness.

Key words: dizziness, autonomic function, pulse analysis

U ®HIC TRIUITRTY, — BN ERZ TR E LT
HEVBEETIIHEMERERESEEINT MFEZREMICET 2 20y 77X M sffh
Wh, ThITHEIATY S HENRRERE ha 2 MLt false positive DEEHE
DM E 2o TWBEY, MITIZFEEBNIZEE
VHE Ik FRmEEE OHBEAEREFTIMCELFEL LTLEHR
P BERARZESE AR R-REBEZ AW OEESHBBL CBMEh

(207)



Equilibrium Res Vol. 69(4)

Freq, Components

1200~
1000~
800-
= LT |z I
400-
200~
Qo-
TP WLF LF HF

100= ﬁl'
LET
=
000~
LN LFfHF
N
Frequency Domain Parameters
S Absokds Value Ln Rango

TP {ms"2) 41989 604 7.26-917
VLF {(ms*2) 284.29 565 6.74~8.67
LF (ms*2) 8227 441 6.00-9.05
HF (ms"2) 56.26 403 400723 20:_{ % Ti =
LF/HF ratio 148 108 052-232 0 =
LF normn.u) % 5939 I REES
HF norm(n.u} % 4061

=1

VAT FIA4HF—T 5 X TASY 2 & 2 EEOFHIFE RS (B

Lo BEGORNEE CHEER) 28757 C BEET— 53N~ (Pl = miegse)

TERLE. T 7= EBEBEO/NT—{H (Absolute Value), FONKIE (ln), BEL
2B B3 HH (Range) »—%. TP (Totat power : VLF+ LF+HF), VLF (Very low fre-
quency : BIEHBE K7 0.04 Hz BLF), LF(Low frequency © B354 0.04-0.15Hz), HF
(High frequency : BB K5 0.15-0.4 Hz)

TWh, ZERFIZBWTEEDLI (RREE)
B—HITEIE LV TWE, AERNTILOMLER
DIEZEE, CHZRED S0 ATIDOREIMmE
IR a4, ZTRAE, REEZNLTLM
BetllLTvwbd, ZhidEkoFR?s —EIcE
£ LY EERERBEORNTH L, BN
BRERELZEICL > T OEHPRIET 2 L O
HEBHORL T D, SNVATFIAHF—-TF X
(TAS-9 : YKC, HHD) XIERERA & Ik i R ok
TR T A L THEMEEES MY 28R T
H b LAZEMHATO ) B IF K EE BN
v, DRZEH T R-REEZ A, BR7—-)x
BMETHET AR EOIFEEEF2H YL,
5 (LF ; low frequency : 0.04-0.15 Hz),
BRI S (HF : high frequency : 0.15-0.4 Hz)
ZHHELLH HFESOBB 2175, SHAE
PRAVTHIVBEEDOEEMEBELZTMEL -0
THET %,

(208)

1 hITHESA TV LHENERE #H

g

. B S ORREOHIE
IR MAE S VT R L) ke
. ERERERofE

a, BB X L ETRIRAE
. HEMEEBEONE
870y A —EIEIL L HOAR

T o UEHEIC L 200
. BEAERGEEOHIE

RILAN, WA, ETAESS
LEMR-R A

TR E AR 5
(11981 c5) ¥

R EFE
WRITBENC D T & EFITERE L 7B L2541
(B 761, o186l FHERy+ BERERES2,. 2
+20.78%) ThHbd, ChoHzxdFEERLLT
Wo iz EBIOHREE2IZR LA, 2V bo—



-

o

o
|

Equilibrium Res Vol. 69(4)

< o I2hO—)LEFN=20
g o HFVEHEN=2S
;.j aa . P<00S
o~ 7.5 o oo
£ & L )
g ?"_" »? elala] .. o
3 5.0 *2¢ og T oo
5 E :. DEQ ee® nnuaﬂ
§ S o 87 ge**  ofeg”
2§ 254 o ’ 5 B
5 = ooo HBQ See® Oogo
= & N i o
0.0 =
LnLF LnHF LnLF/HF

X2 HEEaERR

RIEBH S TH L, InHF TR I P — AL T VWEAERE THAEREN2W
B, MDONTGA—F —TIEESTED o2 E20, HEIVEETIREIREMESETL

TwhrEZLND,

NMiZEE LNz v FED T ORED L
WERS V7 4 T10%, BLU, AREAKRADE
HorWHARBE ORI E G0 L (B
8Pl 126, Tk RIS 8+14.7
o BLOWSHMOTREELITVWEDNED
5L —E) A ADPREHELTITH) L9
HBRE L, MlSPEE LFEE0 s 5HE A
TIHSWATFFTAF =75 A THERIT- 720
AR TIZ ST — L BAEAE S I D H 4 lEt i
fli % AT 2T -7, 87 A—F—L L
C LF, HF, VLF (VLF : Very low frequency :
0.04 Hz LAF). TP (TP : Total Power : VLF+LF
+HF) #% 51 554 [k LF, HF, LF/HF %
HHEMEREOREL LT wAERLaY D
—NVHOWEE T, TL0EAEDTFVEEN
=4, FIEHHS 0x18.7) L BEERIEHEEMD
¥ vwiE (BPPY, EHIE#56.0+21.5) (N=4)
TRENO L A2 1T o 72

ZNETORED HEREERS D LF 12508 -
R AR OM 2 R L T3 2 2% e
NTWEY, ELRBEMEOESINRE B
BEEOHEEL LTHYONRT 2, /2, B
B OB HE LRI SEMBFIC L - TEL, RIZR
BAMEBENIEELE L THWSENRTWS, T2
LF, HF ot (LF/HF) 30380 4 58 A 5 5
Ok LTHVWLRTWS, ROERIZIZER

2 HIVEEFEADOAR
A FEBIE
BRSO T WEE
LEED T (520, ARESE)
FrEmBEsD v
HEVE
—EERIE R
BMitE RS D $ W IE
AT — ViR
ALY A
AIEEANRE &
N i 1
At 25

DD | N W W | W

—_

LONEMTH S LoLF, LoHF, LalF/HF %
29, Mann-Whitney U R % H W TR
HEfTol

¥ B

AL E SE B O FIR OB R 2K 1 IR
L7z, 22O F— % %R L. HetFitk
HTHHFETHAREOEEEZZED I (P
0.05), 2> b T —VEETIE InlF=52+16 (¢

(209)



Equilibrium Res Vol. 69(4)

]

REBAERER
ﬂﬁmﬁﬁmﬁﬁT

B ]*’

m%mramza;\

]xmmﬁagatﬁl
}E\/ e

E3 3voRtRF

|

L

FEREELE |

BEMELHEL (5K 19878 F) 111

BIZZ ARG B O T IR A ISR R RSB N IC LT U0 5, IEOES), Mk

OUROZEZERL, HEMEBRROMAREIF SRS

Ehd, TOMRMESRD

HEMOLELAZFELDTVEIERITELZL1S,

¥+ E¥{R2), LnHF=43+12 LulF/HF=12
203 TH o/ HF WHEHF TIILnlF=44+
1.9, LnHF=35*12, LolF/HF=13+0.5 T&
572 LnHF THAEBICHFTENICEEE2 8O
7o (P<0.05)0 ¥ FWEE THEIREMEOIRE
Td 5 HF HORTHRO Hh, BBk
OBEKTARBEIN, CEEDTVETIE
InLF=38%15 LnHF=3.0+1.9, LnlF/HF=14
0.7 T, BPPV# Tid LnLF=54+16, LnHF=
4.1+0.8, LnLF/HF=14+04 Ch h L HED F
WEETET LFEFME 2 20 - AW EH O
FIIHMETEMNICH O Tl d o 72,

E

INF TR L HEY T AR OBEEST
fliAATh N T2, HEHRAH (Heart Rate Vari-
ability : HRV) I2X 5 FHEOE L OHBENDH 5
B, BEZH— 3 5D 1994E BRI LIRS
L ENBEEN LT A K54 VAWER X L HRYV
DAMEZBEHITTELEELRELLY, A1
ZOTT b I—)LIZHE U TR S W7 HEAS
BERAKETH L, HRREEHAVLIZLIZLS

(210)

THERAMICHECBEMEREZ ERB(LT 5
EDURETH D, BRRKE L GERTO BT
BN EZIC 2V TIREBVHERALNS 2 & 238
HENTWE", SR B BEREN S
T EELRARBORTS EHFEITN TV 2.00ES
Z, R-RHRZA, B#7—1) 2 ERETH
AR T WERBERS OF), B5REES
(HF) 2EHL, BEMBROEEELTAILDTS
Bo WIZEBNDBINTG A—F— L L CHRIEAEK
4 (VLE), 2 M=% W30 — (TP) 7% 234
MO S Lz, FFRBMICEKDEE
HRBREZ M T 2 g & LT Akselrod 5 @
ﬁﬁu%mbmzﬁﬁﬁuéaéhfgtoi

BB A 1 LA R R R & R L,
ﬁ%&ﬁﬁﬁﬁﬂ*@@ﬁ%ﬁ%?é LAhy
2 TW5, ZHFE THRAR ™ REEYY Ha
MHIERNY 720 & & R SUBAT % F v C B AR HR
XML 7-H|ErH 5. KEELY IZvAfav %
HAwWCT.LERORRMEZHlE LESHE (CV
%) *HBL BEAEEEEFMT 2 FEe R
LTwad, 2COHFEFY 0¥ Z75F R VEOLE



M fkBEric il E LERY, B X UBIR % B
BRELZHITE 22BN HETH L, TEMHRK

&) B RANREARAE % S B85 X — & — L
PHONEVEVWSIIRELVH B, SLICTOLER
BB, TRUREOLZEL H LD F0OHHFIC
BHEEPFLETHEY, TLFEALYIE, YD
YT F A OBIGER DR S B IR ST %
TR MESEEERE (Postural tachycardia syn-
drome ; POTS) R#Y AMHE (Orthostatic intoler-
ance : OD) EFI OB R EBRZRICOVTER
LTwWad, SHOBEEHINEG 2 JEmEERs
R L L TWwWa POTS# OD %t ¥ Ol %
WHRELIMAELIZR2 DD FBHELEEEZ R
ElTarvba—wEtEBELAKETHBEZE
L, B RETO AEMBBIETMET- Tw
LDEPRL-TnD, SERIABEOHELEZIE
2L, WEOERZHRE LRSS, Mok
DA% LTEN LR LA TOHBEARRELTT) &
EOMREZTEL TV 5,

ARAE T BEMAEREFME L THYAEEIC
PEEORZBMEFBE L 2572012, HHERD
RVLADR TSI EE L2 RE Tl 5 23858
Hho TR L SBENEDEILINEE
#ENALTLHOES £ & LCUOMEHRTO S
ABEARIC B2 5252 0dh b, Lo
TR S — Bl LA BT LERH L, &
FORETIES FMONMEEEEITWZFDOBRL—
FEOFREIT) & HICHETE L

SHEOEETIE, » T EEF TREARBEE
BEDCETHEHL TR oz, L LA
REOITLEIZHS HTid e BEMETEIN 2 20
DA THoT0 COZERDHTFVEEIIBWT
HAMEBRENLRRBICZ o TWa Tk 2RI
LTwa, ®F Wl HBEHROBERIZOVWTIE
P9 1 HEEMEER 0B S I X 2. 0HB0 Bl
rHAEMBROVERELE LTREL, A=I—LH
BHEICBVTRRARPERE IR L & TR
WAL EPES, RIZEAEEERIFERICES
FTRTLTWEE LA, 72, Bk 12 F
WOFEERF L L CRIRBRMEHEOK T LU
REHEBEOHNNREDO D ICMEIES)
L, MEOHEIROENFEL WD Y HEE, WMEBIR
ROMERExMELL (K3), SPECT #BAw
7285 T3 POTS B8 Tla.L B0 B ImIcE S

(211)

Equilibrium Res Vol. 69(4)

BIZZ B MRREOETICE > CRlEaRI Sz
HAEAEEOMRERTHRZORBLLTERLS
NTWw3, HEGRREIIRAETEPHRAESLMLIC
o TGEBWHELAI DL ZDHEEE
WANTER2H T 208855 %, SROBE
TREFEA BHEZGAL DT CBELRENE L
LTHEY, fiAx0bdF woEEIIo>WToOERIT
THTld v, B8RP LEDTBET
B IE A FEARRE DT D5 B IR ENR R 12 3%

FRIZLUFRAMEREOEGEYELTHTVE
RILTW2EMIHLTHEENELOND, O
HFRA M2 EOBRPLODTVEFIIBNTIZ
BEMELARED L BDEND 2 EAH
HENTV S, HFWEEIIN L THRRE 2 &
BT W EEBRREREZ T2 ) X TB 2RI
D, L2 LWELELHTVRBIHLTHE
WORE, BEMEBEORELSRL T
P, HEZVIIHEMBEREORENEo MR
STHFVERZRERILTWEONE WS AR
HWREEEZTWD, F-HEGREEZTD
BRICAENOEAHETAILICE o THFVE
WPSBT L0 » i EEEE DBRICOWT
B2 M2 ALENH 5,

)

I RVATHI4HF—FTF X (TAS-9) 1338
SR 2 7T BUREMN & AT VIR
(LF), BEERS (HF) =48 LIERENICHE
IS BB MET 5 C L S RE R R
BTHb,

2 ABEETHWTHALREEEARZDIVE
ZEWREL Ty u—VBEEEEL T,

3 HIVEFTREIRRREEECRETDH
% HF HOE TR 5z (P<0.05). BIZE %k
MREEROBETAD T VORE, FRICEELT
WA I REME AR S 47,

4 LHMDFVEEEL BPPYVHORE T
BOAEED T VWESH TRBRAREORIETH
A LF EPBEVEMZ 2o S MR O 21385t
FMICH STl d oz,

5 DHIVEFOHEMBRERE LD T VI
ROBBEL EICO2WTHSBRAVLETH D,

£

BB O —EBILFRL21F B 4 — = — B FART
FEIR & T T



Equilibrium Res Vol. 69(4)

x ®

1) HAPEAT, TR (SRR 0 AR
DEBHSHE. ML 36 : 415421,
1984

2) HPELT, JIFNE SR EHEAERER
Ak MREAE 14 25-31, 1981

3) NIEEMH, KHFFR, FHEAME: DT VE
BICBITSRRHE ~A o y2HALE
RR HBEHIE %, Equilibrium Res 44: 181-
186, 1985

4) SHR—, KHKFEE, KBELC fit: vzo
YITAMIBITANE NMEBOLEOR
B, BEEHHEEM 18 49-52, 2003

5) Malik A, Bigger JT, Camm AJ, et al.: Heart
rate variability. Standards of measurement,
physiological interpretation, and clinical use.
Task Force of the European Society of Cardi-
ology and the North American Society of
Pacing and Electrophysiology. Eur Heart ]
17: 354-381, 1996

6) AWK, M EW, BH W RERBT
UEBAMICB) 2 BRHEEE O BHRME
HE) OHEEN R N N OVIRITIC X A B
. 77754 % Bt : 78-84, 1994

7 ) Kageyama T, Kabuto M, Kaneko T, et al.:

Short Communication Accuracy of Pulse Rate

Variability Parameters Obtained from Finger

Plethysmogram: A Comparison with Heart

Rate Variability Parameters Obtained from

ECG. J Occupat Health 39: 154-155, 1997

Akselrod S, Gordon D, Ubel Fea: Power

spectrum analysis of heart rate fluctuation: a

quantitative probe of beat-to-beat cardiovascu-

lar control. Science 213: 220-222, 1981

9) BAKA, RILMA, AFEW, b [HE
B3 5.0 8% 5] BRARIEE )

8

~—

(212)

10)

i1

12)

13)

14)

15)

16)

17)

18)

19)

20)

&AM L 2B AERICEB T 2 L EBREOR
RAFE. BEEESFE 15 135-145, 2007
AR, BlsA, AAEH, b ARE
HEMREE - BRI IRE S BE ORE & HEW
REBHBE L ORBME EREHE 95 544
5563, 2007

AR, HABIC, WARITHE  AERHL
MBI VT F V. AREMEED, 37
FL+Y) v ZEEOMEM K CAMPUS
HEALTH 38: 185188, 2002

#OEW, MH O BR R OEEE
7= A7 MVIBITIC L A HEMRITENE)E
DT, EE)E{LE 6 0 3037, 1994
Fujiwara Y, Komatsu T: Clinical use of heart
rate variability in the field of anesthesiology.
Masui 56 Suppl: 3949, 2007

HANE  vFCORERF2E2 2 HE
HEREOMEL. Equilibrium Res 67: 234-
241, 2008

FRE—M: LCEXR-REBER :CVva
Uiz, AARBEMEESE. BEahRE
WA AR 1591638, J0OGE, KK, 2007
KEF A2 A- = WiHOBEMRREEICD
V. Equilibrium Res 44: 35-37, 1985

Bk FHEMRERES TV, R, K
H o BoRe. H & - BHERSAR MOOK 9 :
164-177H, MM, R, 1988

Bxk FrHBAEEDIW. HHEK:
865-878, 1987

REPEH, B B LCEBE h:oFwv
BEICBITALETR OKE. HERHA
101 : 1397-1405, 1998

BEFR, FHEE AdHZ  BEMRL
W ERVERBEEZ Y D TWEfIICDW
TOBRRMBET. Equilibrium Res 65: 238-
244, 2006



