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Change of Diagnostic Sensitivity in Dermatomal Somatosensory Evoked
Potentials according to Stimulation Intensity in Lumbosacral Radiculopathy

Jeong-Hwan Seo, M.D., Sung-Hee Park, M.D.,
Young-Chang Jeong, M.D., and Myoung-Hwan, Ko, M.D.

Department of Rehabilitation Medicine, Institute for Medical Sciences, Chonbuk National University Medical School

Objectives: To evaluate the change of diagnostic sensitivity for the dermatomal somatosensory evoked
potential (DSEP) study in the lumbosacral radiculopathy according to stimulation intensities.

Method: Seventeen patients with unilateral and unilevel lumbosacral radiculopathy which was confirmed
by routine electrodiagnostic study and supported by radiological imaging study and clinical sign were
enrolled. Their mean age was 47 years. The DSEP study was performed with stimulation intensity of sen-
sory threshold 1.0, 1.5, 2.0, and 3.0 times to each patients. Stimulation sites were over the dorsum of the
foot on the distal fifth metatrsal bone for the S1 dermatome and at the interdigital web space between the
first and the second toes for the L5 dermatome. Active recordings were made at Cz' and reference to Fz
of scalp.

Results: Abnormalities of DSEP study were detected in 15 patients (88%): 86% for the L5 radiculopa-
thy and 100% for the S1 radiculopathy, respectively. The DSEP studies with the stimulation intensity of
1.0 time of sensory threshold were abnormal in 13 patients which included 10 patients with absent evoked
potentials.

Conclusion: These results demonstrated that the DSEP study with lower stimulation intensity is more
sensitive for detecting abnormalities in root function compared with the conventional DSEP study.

Key Words: Dermatomal somatosensory evoked potential study, Lumbosacral radiculopathy, Stimula-

tion intensity

N E o JAAEO] ARG L BANS Wol Bt @

o}, old] MR AlHAE A8epl 14T WAL A

AR e 7bE A2uE W 0% wd aEln Ws] 9@ g SHeR Fsb A Houbbse
AT PW Fel Alee] o §¥E F8% Al o] ANATFRAS AAEC] AwE D k!

Z ATAR PR A fEsE BA 2 B3 0 R ANRTELANE AT 2, A5

Address reprint requests to Sung-Hee Park, M.D.

Department of Rehabilitation Medicine, Chonbuk National University Medical School,
634-18 Keumam-dong, Dukjin-gu, Jeonbuk, 561-712 Republic of Korea

TEL : 82-63-250-2299, FAX :82-63-254-4145, E-mail : shpark0130@chonbuk.ac.kr

—1-



MEE A BT DEe
AEF &Y 82 ol 2 &4 FHE Aol ol ogtats Ygst 81 F ASY 9 ilFT MBS
o AAEAY BAHeR AZHdE A B & Mo Add A ggez o F304%
A yeA gou AHez BF 9 17 odE of, YRAAELE 4o & e 4% 9 HxeE
MetAl Tashz $Abel A A7 Wt Wl g3t = ohdAg AdAS WEle] oiEHE g4
7 BMyg Es] st old=Hx dd. 53 84 = AYstdc. e F 17322 gt T4, o
I AZAS WHeA 97 ANAAREES A 2 10elem Hat d#L 47+64 <]t
s {FE4L oin g4 ddt. siARE, g574 A
AR Y] G s AaiEed et 2)
ztol 7} lom dwtdoz oF 25~50%9 Fed 7t A7) AeeA AxbeE Viking IVY (Nicolet, Wis-
58 Zte Ao HuHm Yo’ consin. USA) 2% 7|AE Agste] Aldstx 9
olo] AREL A= FE HIAA FHEH Agizt A APRLHFEAL Axe AT e &4 A
TEHHY AAR] A uzert g2k 4 Qe AE ole] 7kzr 9x)9] 1, 1.5, 2.0, 3.0819 ZE= A3}
Yol 12} afdom et dHA A RIS HAL Aot A7 929 22 F - $5E 44 SFEA
of A WNEE =Y & e WHE 2z s ok 3ol et T W HAslg e A}
= A= A o4 AFTE A MAL) F ¥A F4]
Atole] AWM A 1He AL O WA FF
A1CHAf B B =9 SHAA AFetATE
Hid ALz 447“}4 ol Fel W |E
1. Z&golo AI=24x0 mE o fFE XM Lo Ammoff ool og Al 5e5 ANAZH A 1M
™A AL M5} AN7A2L] P40 A ZH2t 47, 6+3 33 46.8+3.1
msec 2}t 3 standard error °]% X HAE Z-$o|A
1) CHA W Scarff S'ell 98] #53ke] A4 2e]7t 3 msec
A7 FAdoly A Ede TgEel gle A ool At WHZol|A o] AP BE ALE
A 11EE Hde2 sttt daF T8, o2} 450 Rl OE Aostdt, w3k - 5 AR
o FgdE-e 27+ 2403t o] z1Z9] ztol7} 1/2 o]e] HE AFox® BlFd &
zigi Bk}
2) e A £49e 954 SPSS version 10.0 A Z2
ZAx7]171% Viking IV® (Nicolet, Wisconsin, 39| unpaired-t testE ol &st929. p0.05% &
USA)% olgstdon A=74Eo PHAAE H9E ATA R folgh +FCZ AEsd
oA Z}zh ZAste] ZzhedA]e] 1.0, 1.5, 2.0, 3.04)
of ZEE AT 2914 %+ 10 ms/division,
RIZE 1 4V/division, @B 10~3000 Hz, 2 & 2}
=HlEE 3 Hz, ASAEFAIEE 0.1 msecE 31
A= BE 20038 2 st} VBT AT 1. 3HATHAM =220 mE | FE Mo aZt
ol &stAi 7159 A= HIel =A 715HA 10~20 FUT AL AL Hst
7153 ;o 9ste] @4 HFE FH99 CZ 4, 7E
AFE Fzoll R en, HAAFL A=453 7 BAGAAE HEo[A 4.440.7 mA, FZ0A 4.3+
A4S Alel] FASAH. A= A2 Al 5es A7 0.8 mAZ =3 on] gZo] Hm | EAACR 9
o A HAe 7 HWH E2] Atolo] ZFHAA 2F n e Aole %’i?i‘ﬂr. o534 A AaEEg A4
st o 7hedk & ojgkd AME FHIeE k9o g AAletE S w 72tz 1.0, 1.5, 2.0, 3.0 <]
AAAe] 2xE 21~25°CE, A ARrece A=F7 2] wet vo‘iﬂr 2 pl e 27 46.0+
32~33'C2 fA8kAY. 3.07F 46.0£2.6, 43.8£1.3%} 44.8+2.2, 43.7+x
1.89} 44.242.1, 43.2+2.4%} 44.1+1.6 msec® ¥
2. BIAHAOM XS L0 [ME T FE H-ALs Zoll A ZAIAQ zlole glled A7E 77t e
UM LI HALS] 5} 3.0008] AFA A9 P1 A8 vlmatele W 7
Zholx] 9] 1.0v19] AFZ =oALl P1 #Agko] EA4H
1) ohes o2 uglE AolE Btk PIN1 dEe 7H7b93
20034 122%¥ 20049 59714 2¥ez B AY € 1.0, 1.5, 2.0. 3.0 e 420w wal 23



S

QHFE HFTEE HAM NILE M AR A ETFYN I TE

#HZo| A 224 0.8+0.32 0.7£0.3, 1.1£0.2¢% 1.1
+0.2, 1.4+0.48F 1.3+0.1, 1.4+0.5% 1.5+0.3 ¢
Va 3 - 5004 gAHz ougle Aol gle
v Azg A4edA 3.0me] AFdEAA e PINT A
T3t vlawstelE W Az e 1.0 AFdEAA
o PIN19| 2l %o FAHCZ ou|gle Ao|7} AL
H(p<0.01), AR 1.5 AFFEddA 9
PIN1e| A&ZgE= SAHS=z ofurt s
(p<0.05)(Table 1).

gm +O| st
1) HRCHARRL] UREE S
TAE AAbg B g dRR A7IWies At
1739 @RTAN A e APTEHeR v 7
149eldon A 135 AATEdes dgw

o o
% i
rr
w
ro
o,
2

o @ s AR A ANl
RERe) 2

P %}7\}?%“*1 140 %
/\l\———tq Xﬂ

bk e Ml
40 Y e o ox 1

(Table 2).
A "R A4

A

e
39
= 8

HEEESERERE

N
N
i
=
_>.:
L

P AR ARFERY AR A4
']’Oﬂ;{]/] g2 A=A 5.9
mAEZ FPEAeH B
Hil 204 BEAHOZ
MEHP<OO5 7:31'7—}—1 ]91
w1791 2 1091(59%) <l 4]
vo RS B st
291129 )l S5 A4 77k

o,
3
>

dy o

s

)
o

4

R
Ag rE
=

o 3o ﬂ

ol
I

=2
2
Moox 2 oY 1R do R

forie

t
pran

il Bl 2 38 d
o
2 rr
tlo
gm

oF
‘B
- o iy

>
o
>
>
_QL
;&
‘\.4 mlo

2

u
2 o
4o X,
~N

it

1\15:_
o]

ox.
A
=)
R
ofN

wh A
WooX L L
™
&'1-'
o
_\1
2 o ok

tlo o

o

— Ho

a4 o

O. (A

o

—o o

i %

&

[

re A

o And

;/_52 A,

> rlr

2 >
E
o e of

(e

LL
—E-‘oH: o 2

N
-
2°,
N
—

orlr 2

Ho

e

2

Ao

—_ —IIN‘
2.
nd
rr
Ho
e
2

or o
N
>
rJ
0=

ZFA

Aol7h the ]
o, AroaA & 179 F 20164
GuAslzh Bawx) o
R

ﬁ:éﬂ

4 Lr ol w2 o n

g
%
(@]
o,
S
o

> Y

S ¢ of fT

a8
i o
o,

4 N
3
o,>: o

glleH(Table 3).
AR SRR} 715514 S Bape) 7

& 4Rl Lo, 2.00e) 43wz
AEAA BRA ARTALTAA A

AEAEE A
dAskdE o Zhzb 15eRe 2. 0ufe] A=AdeeA A

Table 1. Results of Dermatomal Somatosensory Evoked Potentials according to Stimulation Intensity in Normal Subjects

Right side

Left side

Stimulation Intensity (mA)
Pl Latency (mA)

PINIT Amplitude (#V)

P1 Latency (mA) PINI Amplltude (,uV)

1.0x ST" 460+£30 08403 46026 0.7+03
1.5%xST 438+1.3 1.1+0.2 448422 1.1+0.2
20xST 437+18 14404 442+2.1 13+04
30xST 432+24 1.44+0.5 441416 1.5+03
Values are mean+SD.
1. ST: Sensory threshold
Table 2. Results of Dermatomal Somatosensory Evoked Potentials according to Radiculopathy
Radiculopathy Total
DSEP" Results
L5 S1
Abnormal 12 (86%) 3 (100%) 15 (88%)
Normal 2 (14%) 0 (0%) 2 (12%)
Total (person) 14 3 17

1. DSEP: Dermatomal somatosensory evoked potentials



353 WRZA $A9e Fgo] BAHom of
w1509 ASPEC fEANT BEE A9 o
W23} HAEe) 22 gk 1/2 o4 Aolrh Ao
u ghztedalel 2. 0me] Zmeld $A97} A2E A
S5 AA e} AZ w5l uga Aol BRI
(2) 27443 .09k 3. 002 AFZwe|A Frd
A7 29 2ixte] A
Az ze] 2.0 3,009 A=A #2A
AAARRAS ] WA s AEge] ANE B
< ) WA 179 F 521(29%) oA o4 o] B2y
Qe A 1790 BT Zzke] AFgme|A HA A
ARARDRY AR AN S o) BuET S
RN §RAA7E BREAG. DrhdAe] 2 0He)
st y d

A7 el BRE ARDATEAA AR AN
92 o WWZe] F4Zo] Hshel 3 msecol gl
A AolZ molE: A9 4gdolglen AEg o4o]
oAch @A 3 0ol A

. 2.0Me] A=A g 27
U 5 ARl 3 moecel 9] AN
o ;

i
L3 FH A3 47 HHe) AW N E AFAET

N FINSAN, BAREAADA, A7AFAA

A
S AR A

Gexl gout AAHO2 §F U 24 A

CERE R S CLEEE
mm el S 5

2L o fol
o m D\l

NN
— N
e O
mﬂ-{>£n
o,
o (r

m

}36}71 14 0}04 O}Q 01‘4
Katifi¢t Sedgwick"
2 s e AALE W] ks

r\o

7 issos duades o)

BA A DA DA

stgom ¥ MAT

_‘_,
R
oy
L2,

ki ]
A AR dare) st Wy wva
Atk Walk B°% HAZH= grph A4
(o]

71 & g o Il ARadRed

=~
43 el BRI ol 2347 9

fr 3°

o of¥
=
ox
Ho
o
~
[8)0}
o)

ol
=Y

2
o
ook e R & T oox

1]
3
N
do
oY

Table 3. Dermatonial Somatosensory Evoked Potentials Findings with Stimulation Intensity at 1.0 X Sensory Threshold in Patients

DSEP" Intact side Lesion side
ST (mA) 59+12 6.6 1.8*
Evoked Potential
Abnormal Laten;cy or Amplitude Ratio 0 (0%) 5(29%)
Absent Evoked Potential 2 (12%) 10 (59%)
Normal 15 (88%) 2 (12%)
Total 17 17

Values are mean+8D.

*p<0.05 (comparisén with intact side)

1. DSEP: Dermatomal somatosensory evoked potentials, 2. ST: Sensory threshold

Table 4. Dermatomal Somatosensory Evoked Potentials Findings with Stimulation Intensity at 2.0 & 3.0 X Sensory Threshold in

Patients
DSEP" Number Percentage
Abnormal 5 29
Normal 12 71
Total 17 100

1. DSEP: Dermatomal somatosensory evoked potentials
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