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— Abstract —

The Influence of Skin Temperature on Latency and Amplitude
of the Sympathetic Skin Response(SSR) in Normal Subjects

Hyoung Koo Park, M.D., Min Jeong Lim, M.D., Hae Won Moon, M.D.,
Il'Young Lee, M.D., Ueon Woo Rah, M.D. and Shin Young Yim, M.D.

Department of Physical medicine and Rehabilitation, Ajou University School of Medicine

Objectives : This study was designed to assess the influence of skin temperature on sympathetic skin
response(SSR) latency and amplitude, and to determine the relative roles of unmyelinated postganglionic
sympathetic C fibers and neuroglandular junctions in the modification of these SSR parameters.

Methods : We studied the influence of skin temperature on latency and amplitude of the SSR in 20 nor-
mal subjects. SSRs were recorded from right palm and sole after stimulation of left median nerve at wrist.
To determine the effect of skin temperature on SSR, we were examined SSR after cooling of right upper
extremity, right lower extremity and |eft upper extremity. To determine the relative roles of unmyelinated
postganglionic C fiber and neuroglandular junctions, we were examined SSRs after cooling of the right
upper arm except hand and the right hand only.

Results : At low temperature, the SSR latency was prolonged(p<0.05) and the amplitude was
decreased(p>0.05). Latency and amplitude were linearly correlated with skin temperature. With regard to
the skin temperature of the upper extremity, a temperature correction factor of 0.0515 sec/0] was calculat-
ed for latency. In lower extremity, atemperature correction factor of 0.0486 sec/O was calculated for
latency.

Conclusion : The latency was prolonged after cooling of skin temperature. But, no significant change in
amplitude after cooling. The latency was similarly prolonged after cooling of the upper arm except hand
and the hand only. This suggests that not only the postganglionic sympathetic C fibers, but also the neu-
roglandular junction were responsible for latency modifications. We conclude that skin temperature is a
mandatory measurement in the study of the SSR.

Key Words : Sympathetic skin response, Skin temperature

00000 0000 oDooooo

Address reprint requests to Hyoung Koo Park, M.D.

Department of Rehabilitation, Ajou University School of Medicine, #San 5 Wonchun-dong, Paldal-ku, Suwon, 442-721, Korea
Tel : 82-331-219-5507, 5508, Fax : 82-331-219-5799, e-mail : redeye77@hanmail.net

- 201 -



Y U

00000000 (sympathetic skin response, SSR)J
goobooooooooooooooooboog oo
0000 00 ooO0O0 0000000 00,00
000000000000 O0O00O0O0O000 o0
OO0 0000 oo Oo0o0-0000 (sudomotor nerve)d
0000000000+ 00000.0000000
00 00000 Oo0O0 oooooog oooo,o
0000000000000 0000 O0ODOODOOO
(myelinated Group I1, Il fiber), OO0 OO0 OOOO
goooo,ddnb boodo oo boodo ooo
0 O 0O 0O 0O (short preganglionic myelinated B fibers)(0 O
00000 0000 000000 (unmyelinated post-
ganglionic sympathetic C fibers), 000 O00O-0 00O
O (neuroglandular junction)d OO0 O OO0 OOO
oo.s

gooooodono ooo oobo boo oodgo
0,00 0000,00,000,0000000@00
OO0 OO, amplifierstime constant, stimulation frequen-
cy), 0000000 0CODODOOOODOOOOOOO
000 000 0D0000 ooooooA o000 o
U dob oooob ooo bbodoo oodoo o
00000000000 DO0O00O00.00000
000 0000 000 000 000 oooo oo
0 00,000000@myeinated nervefiber) 000
00000 0000000000000 O00seg,
000 000 0000 000 o000 ooo od
00 00000 000 OO0 0000 OoobO OO
023md00 OO0 00 000 0000 0000
O,0000 OO0 000000 (reflex sympathetic
dystrophy, RSD) O 000 OO0O0O0O OOO OOOO
00000 000 000 00O OO0 oooo oo
garepidd 0o bodo ooboooon
0000000000 oooooooooooon.

00000 19990 OO0 O0*W 0000 OO0 O
00 oobooooboo ood oooa,boboo o
00000 000o0O0.000,0000000 00
00000 000000000 oooo oooo
oooO0000 ODO-0 00000 000 OO OO0
0000.000000 00000000000
o0 oo oobo oooobobobbo bod od
0000000000 00000 O0000O,000
00000000 00-0 00000 000 ooo
oo oooooooooboodnbD oaad.

1. 00 OO

oo oogoooooooooooob bog,
o000 ooo oo o000 o0 21-310 0odd O
0000 00 002000 120,00 80)o OO
o0 ooo.gogoboboo oo oggoobooo
oood,b0o0 00 oD oobo.0bo obo boo
26+ 290,00 000 170+ 6.8cmUI 0 D

2. 00 OO

00 00 25~2800 OO0O0O O0OO OO Ooaa,
0000000000000 3p00000000
00 000000000 OoOOboO.0oo 400
00000000000 0b0O0o0oOoOoboooo
000000,00 000 00 0000 O000oaa.
000 00 00000 OO0 OoUoo obooo o
00000000 ooo0ooo,000 oo ooo
000000000 0bOb0ob0 o000 boo oo
00 000 0000 OoOoUoo.0ooooboo oo
0 Sapphire Premier( 0 (MedelecO , England)0 OO O
000,000 000 TeblelO OO ODOO.

Table 1. Setting for Procedure

EMG machine: Medelec Sapphire premier
Stimulation intensity: 100~200V

Stimulation duration: 0.5msec

Frequency filter: 0.1~3000Hz

Amplification sensitivity: 500uV/division

Sweep speed: 500msec/division

Recording electrode: disposable, surface electrode
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Table 2. Comparison of SSR Latency and Amplitude at Room
Temperature, after Cooling of Extremities

Baseline study Test 1
Palm temperature(O ) 33.54+0.47 25.14+1.51
Sole temperature(0 ) 32.89+0.57 24.96+1.86
Palm latency(sec) 1.29+0.28* 1.85+0.29*
Palm amplitude(mV) 5.84+3.83 5.73+3.51
Sole latency(sec) 1.70+0.29* 2.26+0.20*
Sole amplitude(mV) 4.18+2.68 4.11+2.10
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Table 3. Comparison of Skin Temperature, SSR Latency and
Amplitude between Cooling of the Right Upper Limb

and Hand
Test 2 Test 3
Temperature(Cl ) 25.3+1.47 24.7+1.63
SSR latency(sec) 1.81+0.32 1.89+0.28*
SSR amplitude(mV) 4.18+3.84 5.51+4.18*

Values are mean standard deviation, * p<0.05
Test 1: Cooling of right upper extremity, right lower extremity
and |eft upper extremity

Values are mean standard deviation, * p > 0.05
Test 2: Cooling of right upper extremity except hand,
Test 3: Cooling of right Hand
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Table 4. Correlation between Upper Extremity and L ower
Extremity Temperature and SSR Latency and Ampli-
tude after Cooling

Correlation
Mean  coefficient T
Palm latency(sec) 1.85 -0.645 0.417**
Palm amplitude(mV) 5.73 -0.106 0.011*
Sole |atency(sec) 2.26 -0.680 0.462%*
Sole amplitude(mV) 411 -0.119 0.014*

*p>0.05**p<0.05
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Fig. 1. Correlation between SSR Latency and Temperature in
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