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Thermal Sensory Thresholds in Hemiplegic Patients Measured

with Quantitative Sensory Test

Hasuk Bae - Eungeol Sim - Tae-Sik Yoon - Jung-Min Lee - Sung-Min Kim*

Department of Rehabilitation Medicine, School of Medicine, Ewha Womans University,
Department of Biomedical Engineering, * Dongguk University

Objectives : Hemiplegic patients with unilateral cerebral lesions suffer from sensory deficit as
well as motor deficit. But clinical assessment of thermal sensation is one of the least reliable com-
ponents of neurological examination and is difficult to quantify.

Methods : We measured thermal sensory thresholds of cold sense, warm sense, cold pain and
hot pain in hemiplegic patients with thermal sensory analyzer (TSA) . To investigate and quantify
the thermal sensory deficit of hemiplegic patients, we compared the measurements with normal
con-trols, between body regions, and between hemiplegic and sound side.

Results : Hemiplegic patients showed impaired thermal sensory thresholds in all modalities com-
pared to their sound side and normal controls.

Conclusion : Quantitative sensory test using thermal sensory analyzer can be useful to quantify
the thermal sensory deficit and follow up the progress.

KEY WORDS : Quantitative sensory test - Thermal sensory analyzer - Hemiplegia.

57t 5ol 244 5 gt
N 2 LR IS QdE 7R A7EE AL SOl 4
F3] A=t ol Aeks} sh7lel e AR 4
HEFL ok A0l APl F 29 (BAH, 2007) A AT, FFAAAL] Felr} 9l sl &7F 2
2 o]& QIgh Hup] FxlolM= rHE £ 5715 A LS AES] 71Es] S8 uIsAEuAA R o)
sioh B0 ARAA B2, 91K A7, L mE A AESia wee AUE & 4 ol E AR
s A A}ﬂ% w A £ ‘7#?%
- A1 O —_ O OFx]IL H — -

Ak : (02) 2650-5218 - % 1 (02) 2650—5145 2ol s @%@L }7} xﬁﬂ"* A %}

E—mail : eungeol@hotmail.com 22T gigk 95 Sshe Wo] thikal gy

Collection @ ewha



el 715 B71el7) 9130 Dyck Vel <s) Algk

Hole}h wat H2ol= Awa 74217)% AAHQuantita-
tive sensory test, QST) & ¢]g38] 247+ Aes)

Il xéakx%_i Hrlsle = A|T7) o] Fo] A1 %5}4);)).
01]*% Jﬂuhﬂ Ao o

1, Aoy
Qe WEFoR QI8 B B4} 67 (01 39,
WA 393 A7k A ool gl A 49l 109
(o1} 47, W} 6%) 0% siieh,
Avh] AL LF CT 22 MRIZ 5347} 3
B B

9100, Slapgelrt HESRL R 33 ol
o FAT PEI AAVVSS HolH, HoiF Sl o

ofel7t 9= #AE TR Stk A
A 57.2 164 9lom, 44 tlzre] At o
35.5%16.64 Sirt. Avh] Al A
EF O Qlgle] ferh] Bl g7told
=ollem, o] 7kedl PRS- 2= dnfy
Arpa] 3vgolglar, ¥73e] 4

3

LR
A &% ARS8 TSA-2001 thermal
sensory analyzer (Medoc.ltd. advanced medical sys-
tem)& ©1-8313Irk 31 X31mm F719] 2747 ](ther-
mode, Fig. )& &5 9 59 &%l 7261911, 7|1+
LLE 32CE 8l 29 1 TH &7 27 == 7HA
e sol, Ut W, 27, 3 BE I 5L
sk 1 00 eug A
2718 L5 ] 7)E 2E

of,
i
e
ek

0]

2.

re
o
oz

1

=

1

S

rto
]

i

o,
ol
.

A/ i = ‘reﬂ]

o A
A ZArketo] e Fa ks ARSIt
qPdAE 0Tl Wzt
A= 0CR AT, £7F 1 o BEo) AL 50T
M =7 Bk A9 50CE 573 o}oﬂu} o 717
=7

Contralaters

23] 2ol glol] 2ole} A9ie] Aolg doh]
) =B ‘:_L t}; oJo Ht{f’—“}‘iﬂ o3
Fig. 1. TSA-2001 thermal sensory analyzer thermode (31 X I3l SR 29T N © T‘:H } °= RES
31mm). om e 1919 vl St AAES vluasivh(Fig. 2).
_ Cold Sens. Warm Sens. Cold Pain Heat Pain
= 496 C 485 C 500C
i 406C
= /=184C
32 0_; L i
'—; k. R
T i £ =8.0C
= g2cC

Comparisol

Fig. 2. Comparison of cold sense, warm sense, cold pain and heat pain between hemiplegic side(Lt.) and sound

side (Rt.) in a patient.
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Table 1. Thermal sensory thresholds on hand in hemi-

plegic patients(n=6)
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Hemiplegic
side

Sound side P-value

Cold sense () 23.6*+ 9.7
Warm sense(C) 452+ 3.5
Cold pain(C) 11.6£10.5
Heat pain(C) 49.0* 1.5

25.6+5.4
34.4%1.6
20.5+8.8
40.9+5.5

0.522
0.006
0.109
0.010

Table 2. Thermal sensory thresholds on back in hemi-

plegic patients(n=6)

Hem.iplegic Sound side P-value
side
Cold sense () 17.6+8.9 272+ 3.7 0.015
Warm sense(C)  39.9£4.7 363 1.8 0.132
Cold pain(C) 7.7+8.8 18.9£10.9  0.026
Heat pain(C) 45.3+3.4 40.1t 4.6  0.065
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Table 3. Thermal sensory thresholds on hand in each group

Cold sense(T) Warmsense(C) Cold pain(C) Heat pain(TC)

Normal control(n=10)
Hemiplegic side (n=6)

P-value (Control-hemiplegic side)
Sound side (n=6)

P-value (Control-sound side)

30.1£1.5

23.6+9.7
0.009

25.6+5.4
0.012

35.2+4.1 21.3+ 55 42.9+3.2

452+3.5 11.6+10.5 49.0+1.5
0.003 0.030 0.002

34.4%1.6 20.5+ 8.8 40.9+5.5
0.057 0.786 0.428

Table 4. Thermal sensory thresholds on back in each side compared to normal control

Coldsense(C) Warmsense(C) Cold pain(C) Heat pain(T)

Normal control(n=10) 29.0£2.1 352+1.0 23.7+t 2.0 39.9+1.9
Hemiplegic side (n=6) 17.6+8.9 39.9+£4.7 7.7+ 88 45.3+3.4
P-value (Control-hemiplegic side) 0.002 0.005 0.005 0.009
Sound side (n=6) 27.2+£3.7 36.3£1.8 18.9£10.9 40.11£4.6
P-value (Control-sound side) 0.193 0.232 0.828 0.871
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