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HR to standing and 30:15 ratio
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Mechanisms

* Exercise reflex

* Mechanical squeezes
* \V/enous capacitance
* Arterial resistance vessels

4 BP change (6-8s)
Standing
#Squeeze by postural muscles
=>Squeezing venous capacitance vessels
= displaces blood toward the heart
=>increase venous return, cardiac output
=>Squeezing arterial resistance vessels
>BP1
= Stimulates baroreceptor
=>Decreases sympathetic outflow
=>Releases vasoconstrictor tone
=>Decreases total peripheral resistance (40%)
2BP J (20mmHg)

86
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1101

100

90
(12s)

Heart rate (beats/min)
©
o
1

~
o
1

D
o
L

standing A. Exercise reflex — inhibition of
cardiovagal tone (3s)

B. Gradual increase HR (5s)

C. Arterial baroreceptor reflex:
transient BP drop — inhibition
of cardiovagal tone,
increased sympathetic tone

D. Delayed bradycardia:
(baroreceptor reflex) BP
overshoot — cardiovagal
disinhibition (20s)

*. Intact sympathetic tone

Time (sec)

T . — (Comprehensive Clinical
0 10 20 30 Neurophysiology, 2000)

Protocol

* About 20 min recording HR at supine
« Standing for 3min
» Calculations

« 30:15 ratio= longest RRI (30t beat)/shortest RRI (15t)

SIS 20174 £ R0l BT
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Interpretations

« 30:15 ratio
*10-29yrs: >1.17
* 30-49yrs: >1.09
* 50-65yrs: >1.03

Al (HRdb)

88
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| AT | WU | A= | FHYH9
BYERUS Li728Lt HEEDIZE E7282 EllES ELl
#UB(ED) REUTHOI ST A-AZENASUSTA
HYB(ED) Autonomic Nervous System Function Test (Heart Rate Response to Deep Breathing)
ejdznt CRIELEL =8| AFHISTYRY  JISAM =]
Yz 45PN z3l EE:EEE z3
HELIRANTE N z3l
zegyos N z3l
HEsgos N Z3l
A#U = (20079)
E 423UEA ] 3| o oA
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TH 127.628
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2 SaEd HBNEA YES0| oass Hxt
H83 3 UZ-702 B2 7|5 (H0I1FY, cardiovagal)2l B7}
4 TENZAC 0]4, 71-E FTE (othostatic intolerance), ZtH 8% ZF 2 (postural tachycardia
CPEP 2124t| 9967 z3 syndrome), 1 8| WANZES TS NSUZAY JYBA 0IES 7 S £ U= BB
CPEP THEZH| 2,247 EX) 1 BTt UHE W3S T OhA R0 e IS BEH B0/ D QI ARE JSiL
2 BRI OIS AEolA 681 T 719 2718 A2 54 St =g N AHEE 7IZBICh
CPEP ZH[H| 20 £ ERE 3 87141 7K B2 AR AT 2714 JKS 2 RR2HS of2] ¥ S5 AN T F2 AZEY
FX|, £= M0 U3 W E SWL
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(ZAZAD 212H| H2R & 022 20| @2t 2,155 e g
(HAZA) H2H| Bghx| 037 Tkl 7t 21 YN AR *AI%?’&: S BUE, H2HIZ AR H/2H)
-ANEFaH At
(HZAD Zuld| HBR & 034 Zld| §7} k3 - AE3 A2t 20~408
(SIAZAN 2K8H| B2 5 6236 23l A7t 1,903
T=HIS 8ot 4,955
2T 2| Wt EY 805,058,608
218 A28 ZFAS 0.0133
2 FEY N e
gﬂ_ﬁx.l__;;:\g RIS 13775.%60
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rInspiration
* Mediation
— Vagus nerve
Pulmonary stretch receptor
Cardiac mechanoreceptor
Baroreceptor

Expiration

T
© YHE ¥ HAY 4 U2 O FY

=
© MHE H32 HIe R BAw

7|2 M3 supraclavicular area (both side)

&2 M3 left midaxillary line just above the apex of the rib cage
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« Maximal-to-minimal ratio

« Maximal-to-minimal variation /mean(%)
* Means with SD

* Mean consecutive differences (mean 5)
« Circular resultants

* E/I ratio
ot
L/
« AEFE0| Xt0: 82|19 ¢f ZUHA Sz ExA|9 MEtE
XtO|7t 7HE 2 5712 4f2 Eroto E=1t ExA| Al

A x=1
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Time (seconds)
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Normal values

* Maximal-to-minimal difference (bpm)

Female Male
10-29 >14bpm 2146  21.59
30-39 212bpm 2150 2152
40-49 210bpm 2151 2144
50-59 >9bpm >147 2136
60- >7bpm 2139 21.29

Analysis ID: 795  Date: 02/1922013
Comments:

HRDB Analysis

1456

Analyst: Administrator

Test Data Analysis Summary
Max Rate  Min Rate Difference Average HR
: 137 E:l Ratio: 1.24
723 561 162 Difference: ©
698 556 142 M s
698 5.9 129 - T":I': -
698 580 18 e Taoe: — ]
702 569 133 Norms not available for this modality.
Marker Time Annotation

1:00.50

2:21.00

3:09.00

4:30.00

200

@
=3

Heart Rate (Beats™in)
=
=3

.‘ v ) u -
50 A EPRE B ;
)Y PR \/ JVVV
hnmrnting! o y v v
0 & * & A
00:00 01:00 02.00 03.00 04.00
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Valsalva maneuver (ErAHHFE)

Valsalva maneuver: gt

Aol =2 4=
NHES HIET BUZE £A0HD
[=;

=

=

« ECGQ} BPE strainzOtal 1 LIAM 1ENE AT 7| 235IC}
38 HAB0) ThA] A2

A
+ Flat-top #1-S0| Yo H Ha|E 202 S2|HA| CHA| A

(©) o o 1
L3t 22 30 = BH=0A X<
« Maneuver A|A| 2{0| 30mmHg 0|2t S 2 < 10X
* BP curve not reproducible
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= A. Normal
" s p /.,\_\_\ B. A patient with toxic
" ,\ /A\ P autonomic neuropathy
il 1. Phase I(onset of strain): intrathoracic

pressure 1 & mechanical squeeze of
the great vessels -BP 1 (4s)

2. Early phase II: intrathoracic pressure
d 1 —venous return | -BP |, CO | &
tachycardia (4-5s)

3. Late phase Il compensatory
o e T R vasoconstriction — recovery of BP &
9 . o Y % sympathetically mediated tachycardia

\/
/ 4. Phase IIl (sudden cessation of the
ez
i \/ maneuver): pressure on the aorta &
great vessels | -BP | (1-2s)

5. Phase IV: VR & COt - BP overshoot

— reflex bradycardia (10s)
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Female Male
>1.46 >1.59
>1.50 >1.52
>1.51 >1.44
>1.47 >1.36
>1.39 >1.29

CHeRIAIEES] 20173 &7 HEel WM WS 95



Sympathetic Skin Response
(WG FESHA

* Stimulus
« Inspiratory gasp
+ Cough
+ Loud noise
* Electrical shock (0.1-0.2ms duration, interval >30s)
« Stroke of the skin
« Flash or cold pressor test

* Recording
+ Dorsal and ventral surfaces of the foot, the hand, or thigh

96
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EVOKED SSR

Cough _/\/\__\
Gasp ‘f\/_¥__

E.S. (wrist) —-—/\/\/—\

E.S. (Glabella) —+ \__~—————

M.S.

mv| @ (Clin Auton Res, 2003)

1s

Negative potential: sweat gland }

Positive potential: unknown, congenital
absence of sweat gland, post-mortem
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o
MRS 1, BI- Ag e Sof 7|2H32 2uic 52 Letco|

SuH B&SL, 7|EH=g &5 LS50 £
Sk,
SRE 0|0, HEZO|, YAI7| SOME 7|58 4= AUCE (HIE, WHIE 0[Q[o| Hote 2EWeH0|2 2 34°C 0|40 TR,
0-80°CO| &5 100-200 mIES OFA|A tCt)
2850 o7t O F2 HolM 2= 22-24°C0|¢ 2 RABHT
S22 E32-360CE A |ARIL (MRE2E7t RO MI|BER 7H2)
MEOEHE 7hset SA %3EH 01 52 0.5 Hz2 810, 150} ZEE 500 E2 1000Hz =B S2SICH (YRS
433 low-pass filter 0.5-1 Hz, high-pass s filter 3,000-5,000 Hz)
a8 inspiratory gasp, 7| &l (cough), & 42|(loud noise), M7|X & Z(electrical shock), |2 2| 7|(stroke of thg skin),
flash 2% cold pressor test, hypodermic [nJectlon magnetic stlmulatlon JEt SHH 22 YAM™ AEYAE QU= Xt
=L
=

H|x32 7|283 & 0|49 XIF7H24E K| ERAHH HENZE XIBCL (RISAZt 01-02ms
A= 10-30mA) BRI B2 4 U2 B2 29 28R SolRAL, £2 2BHT R 52 axol JEX| B

SSRO| 7|51 %

T8 1 SSRY J|E =Y

JI& @3

Al: A2t BBt BY@BXI0IA 15 om 294%)
A2: Bt BB BS@BXINA 10 om 2942)
A3 £HiS B B1: 4TEE3 9

BY: 4EYEIY

B2: (S 201 SL(@B0IA 20 cm 291%)
83: 28 58 5Y

B4: 85l 38 5Y

85: wie 5

JiE &3

Ref—A: A1 ~AS0H CHSH S59) &gt #2I &
Ref-B: B1~B50 CH S0l 315) RS/ o/

AXI: 3rd distal phalanx
St Xl 2rd dsital phalanx
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Interpretation

Hand Feet
Latency(s) Amplitude(mV) | Latency(s) Amplitude(mV)
Hoeldtke |1.6+0.1 1.3+0.2 21401 0.8+0.1
Knezevic |1.5+0.1 0.5+0.1 2.1+0.2 0.1+0.04
Drory 15 0450 19 0.15

** All or None **

Abnormal SSR (early diabetic polyneuropahy)

TOENNIES TOENNIES
No. Stim. site/Rec. site mA  msDiv WiDiv  weeps/Rejec  No. Stim. site/Rec. site mA  msiDiv WDV sweeps/Rejec
A PamRt/HandR 4 1000 40000 110 E PaimLt/HandR 52 1000 40000 110
B PaimRL/HandL a 1000 40000 110 F PaimLt /HandL 52 1000 40000 1/0
C PaimRL/FootR 43 1000 40000 1/0 G PalmLt /FootR 52 1000 40000 1/0
D PaimRt/FootL 43 1000 40000 110 H PaimLt /FootL 52 1000 40000 110
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Abnormal SSR (Diabetic polyneuropathy)

NCV /SSR-4 Ch

2006-04-11  09:44:46¢,

TOENNIES

No, Stim site/Rec. site mA  msDiv  uVDv  iweepsRejec  No.Stim site/Rec. site mA  msDiv WDy  weeps/Rejec
A PaimRt /Hand R 45 1000 40000 110 E PaimLt/HandR 5 1000 40000 110
B PamRL/HandL 45 1000 40000 110 F PaimLt /Hand L 45 1000 40000 110
C PamRL/FootR 45 1000 40000 1/0 G PaimLt/FootR 45 1000 40000 1/0
D PamRt/FootL. 45 1000 40000 110 H PaimLt/FootL 45 1000 40000 170
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