Xl 8(1):1~6, 2006.

| -
SrHM MEHSAML AR 15X]) uZdME 7|52 "It
ANMCHSE L o) oSt Tfetofstua H 2= MHeEtHATA
47| - O A - URZ - 2AE - QA3
— Abstract —

Sympathetic Skin Response at Big toe in Diabetic polyneuropathy

Ki Deok Park, M.D., Sang Chul Lee, M.D., Yoon Ghil Park, M.D.,Ph.D.,
JaeHo Moon, M.D., Sang HeeLim M.D.
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Yonsei University College of Medicine

Objectives: The aim of this study was to determine whether the sympathetic skin response (SSR)
recorded from the big toe is more effective than standard SSR recorded from the sole for the detection of
sudomotor fiber dysfunction in diabetic neuropathy.
Methods: We recorded big toe SSR (SSRBT) and plantar SSR (SSRP) in 23 diabetic patients and 30
age-matched normal controls. For SSRP, surface electrodes were attached to the sole (G1) and dorsum of
foot (G2) and for SSRBT, surface electrodes were attached to the toe-tip (distal phalanx, G1) and to the
dorsum of the proximal phalanx of the big toe (G2). Peak to peak SSR amplitudes were measured and the
response with largest amplitudes were selected. A deep inspiration was used as stimulus.

Results: With regard to controls, SSRP amplitude was not reduced. In contrast, SSRBT amplitude was
reduced in patient group (p<0.0001). In 5 patients, SSRBT was not recordable while SSRP still persisted.
Conclusion: Our results suggest that SSRBT is more effective test than SSRP in detecting distal sudo-

motor failure in patients with diabetic neuropathy.
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2UE - OlgE - HRE - 2= - LHE
e Il A g3 9Re] wilA e v HF2A C Afre As<s wod 8 whgs s
g5y gFEFo} g (sweat gland)e 7|5 A= AU 32 Whe-S Hole ASE FAAAF ArsE
e 5 ATk gde gERe wate weleke w7t B uY Ao RoR Auetn Yokt AW A
A7 9] ¥8kg-(Sympathetic Skin Response, SSR) 7Y AFE 2% £3(palm) EE A (sole)d
o] FHL VAR 4u s’ H2 B At A€ SSRAAFE Bate] & Aol o= wif- 4l
e glon 53 ZuHy 4B A5 dd g Fug AAHETE 7R Sl Ant fojg A2
o= ghite] A7 AP Aet. sellM = 1995 A E d& F ol AA TiEsF A "R Zle
A% 5o o8 TR AAWSAMY] aA T 2 9azl bl gl e
B7Fe S8l SSRAANE AldE A7A#rL wEe vt A A7 S Aolol oEAR AAEY &
e, Watahiki 5°% Tzeng 52 @&% AT d4& 5AHor Holng” Idiaquez T'& w44
oA el Blal SSRe X Fo] ZHaso] i A 7Tes kst SlolA Bok 95l Al 154 A
€ Fde® Holva gela vk aela olg & w7 SSR AALE AlAE A5 FA RN AldE
gl 490¢ AgAAe) AZAF AHE TR A wWRd A TS 5Y 5 AeS gEagoy
Table 1. Subjects’ Characteristics
Diabetics Controls

Number(male/female) 20(10/10) 30(14/16)

Age(years) 60.2+6.7 56.2+7.6

Diabetes duration(years) 8.7+38 -

HbA1C(g/dL) 52+19 -

Sugar level(mg/dL, AC) 321.3+121.2 -

Sugar control method(insulin/medication) 6/14 -

Sural nerve amplitude(w) 58+3.2 20.4+4.1

Superficial Peroneal nerve amplitude(w) 55+28 143+3.1

Common Peroneal nerve CV(m/s)! 41.0+5.0 46.6+3.9

Vauesaremean + S.D.
1.CV: Conduction velocity
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Fig. 1. Electrode positions for big toe SSR recording.
Active disc electrode (G1) is attached to the toe tip (distal phalanx) and reference disc electrode (G2) is attached to the dor-
sum of the proximal phalanx.
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SSR #HARE Idiaquez 59 Wil whe} ddAd=
1. APCh & ol 8sle] TARAING A A BHAFGDE L
aigtel] 7124 5(G2) S weol FAsIa, A 154
AFA-E 20041 11€5E 20051 TE7HA] A Aol AL Al PATE Al 154 LFol 7EH5
gt olel FEAuEs el weled] ABd & A 1549 BE & 2974 2R Fig. 1.
3} A Al 958 84 3 g 429 2A 87e Jle 28 ¢ $A9w o %‘%‘Ol
o g Zdd 2099 SApe} AR A FEI} Hsg 3}‘: o] &3 Aol IHAAZE TR AA
Gl gle A4S 308 B dxas A7y FYA A RS sto] SR g Luﬁ%‘g}
O AGT. i Aol el 910 3 z}w Azt Stk BAAA WA AF el
£ Al @93, HbALC, AW F7, A& A2A A A AR ARE 283 5 7] Wi
Sl §% 9 @B fv8 W AR B ATdAE A snike s fRshs AFde
(Table 1). Bl BFEE Priaed 92 vl 2 42EE clgsision’. el 24 AN
T U AT Ex AATH oS HolAY AA AME Kol WS S8 F5tta A
JeE FEL Bgotn Gt BAE AN A AL 9 A4S AAaRT 209 ol gelel TAY
Table 2. Values(Amplitude) of SSRP and SSRBT in Diabetics and Healthy Subjects
Diabetics Controls
SSRP(W)! 909.0+292.2 1126.0+449.0
SSRBT(wV)? 233.5+186.8* 1020.3+335.3
*P<0.0001
Valuesaremean + S.D.
1.SSRP: Sympathetic skin response at plantar foot
2.SSRBT: Sympathetic skin response at big toe
1500 1500 -
1000 -
1000 - —
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500 - 04
T T T T
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Fig. 2. Values(Amplitude) of SSRP and SSRBT in Diabetics and Healthy Subjects.
The boxes indicate the lower and upper quartiles and the horizontal line within the box represents the median value. The
“whiskers’ are the line that extends from the box to the highest and lowest values, excluding the outliers.
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oF Al 1EA A ] vEg-S FAl 7|58t a, F 53] = At Aol A 2AE BTk 63l #At
o] A= FUoH FAE WAB] Hste A= 1t A= FAFAAL 4 Al whgo] FEEJoY Al
o HAg 187t S FRen A5 e HE e 1ZA M S Aldle Hkgo] FEEA] &kt
dA LA A&t A7z HA17]E Syner-
gy”(Medelec Ltd., England)Z o|&3ta Fuk¢
A7, 718 29 &x: 247 0.5 Hz~20 KHz LA,
10 sec/divisiono.2 3ttt IAF=E FHA 32 C
ol FAEE BHE HAAE Hdsision oA 4 T A E dojd o dA7|5E I AY &
o]zl SSR &9 Ha, AL zko](peak to peak 71574, 98 g 2 A 5o &s) S,
SSR amplitude) & SAHA = sttt Frke2 53]¢] e, e} o oy 7| AEAA 715l
A=< stE §hgo] fiEA ke A2 S ol A YEhdth o] FHES =R Ued
SSRe| HAaFA Y BHIN S S8 A5EFS A=4 ST IR A A S 2ol Yehve
o2 7] W] Fg3 S| Brtsd B ot A7 B7] wZel e thiA S 3 &
A28 wheh AR 7E o gta Ao & dAFol|A| FozA AL B A&2lAE AdsiA vehd
= A ¥tk A Ao digk BdHQl Al = Aoz Azsta gt
BAE HAALE o] Algste] o|5He| AAE Yolr AENAL 2 FlAdfe Feader A
b= Hol 7] wZel BAAd ArHIEHAIRE S50
2E ZA8E SASY version 10.0 (SAS Ins., E7Fsstth. A&A 71edA e ol Al 9dA
USA) BA H71AE o83l SAANE HAad+3E  Aise 48R 7%, 943 715 ¥ 7% 55
AzLZ FEASITE T dl 2T AloloA] A K T AL W It A¥E AFAA A
9 A 1ZA A Y] WAl F 3RS 71 Zgho] Aol 7} AR ol k. AHEAIW S A e Wake] ®
AEA dolEr] 9& unpaired T-testE Al33at3 2 35 #Es= WHole SSR. Thermoregulatory
o o2 p0.052 3% sweat testing, Sudomotor axon reflex testing &
o] gt} o]F SSRE A7|XHAAL vl A HA
g F doke Aol o e HAbEe vl 44
2 1 A gl 9lojA Hlgdl Ea&Ae] =& FHE 7 Q)
‘;’I_'l5
Akt 208, E2Ee 0%olden 7+ o] Hit WA HRugol a2 FAA (afferent),
AL 717; 60.241, 56.2412 F 2537t dAHel 2 Z4AZEA (central coupling), 9449 3 A= Y
ol BATHCRE on] ATt AH TX JA] g T U FE YA dAVE AEA 9 AEs
o] AF @A 108, A 108, dxzsdAs dAt 27340 Al oaf 2 1 FollA AAAH A
147, A7 16822 zto|7} it SAfrte] fH7] fre 2 Zol7t Fol F= ABHST Hfol ool A
e et 8.7deR 1| o 109 olakdl Afrt 11 4 57 FE HRE Aeg Azen F2 =
. 109 o] 20 olskel AS7F 9ol o FEA| AEEEE 7K E HFRd C ARE o|FolA sta
g3 H 321.3+121.2 mg/dLEA Ha 480 g}’ Watahiki 587 Tzeng §'& o213 H|¢2A4
mg/dLollAl #3F 125 mg/dLeltt. HbAICE Ht C A4l all or none 7422 SSR HAbl glolA
5.2 g/dLela ATER X753 d7f 148, d&d HAETE Zo] f83 A H&ls ¥el uk gl
FALEH O Z X853 o7} 63 o|AtH(Table 1). =3
LA KM SSR A A3 SajdolA S E 7 Niakan 52 9x4 A 5 5359 L2740l
Zo| Pk vxTolAe] Hag vwste] FAE StE Satol A 83%7F SSR AAF Al HEE-E Holx]
Aoz fogt Aolg HolA] 3ke1b(909.0+292.2 %5S Ha3l v 9, Shahani 5% 75%c°lA ut
@ vs 1126.0+449.0 o, p=0.0627), Al 1ZA| <A 2] $°] glas Hudl vl Qlth, AAES B Ao &
25 FApo| Mol Hitgho] 2T vlwsle] & Aol A= SSR wHgo] Yehs v Al 1 A4
AR fromlaiA dagh 2ds Evh(233.5+ SSR ®H&-o] YehA] ¢ 6ele] $xE Ao
186.8 W vs 1020.3%£335.3 W, p<0.0001) (Table ol B A FL Holo o&AQ Al
2. Fig 2). SAFAA Y 574 A gA49] 80% (2078 £2A& 0 EFoz e o823 dAHe dyet &
o] #ATEF 16%) oA SSR 1 Zo] tz2te] HEghs 4 JAY.® Shimada 5°& QSART(quantitative
o A" A4S 2ol vbd Al 15| M e 2% Al sudomotor axon reflex test)E EaiA A Al
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