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= Abstract =
Comparison of Weighted Needle Pinprick Sensory Thresholds
and Sensory Nerve Conduction Studies in Diabetic Patients

Jae Kwan Yoo - Seong Ah Kim' - Jong Young Lee'

Graduate School of Public Health, Kyungpook National University. Department of
Preventive Medicine and Public Health, School of Medicine, Kyungpook National University'

This study was conducted to determine the correlation between weighted needle pinprick
sensory threshold(PPT) and sensory nerve conduction tests. The subjects were 53 healthy
controls, 31 diabetic patients without peripheral neuropathic symptoms(DM) and 36 diabetic
patients with peripheral neuropathic symptoms(DN). PPT was measured on the index and little
fingers, bilaterally, as well as under the lateral malleolus, bilaterally. In electrophysiologic
assessment the left and right median, ulnar and sural nerves were studied.

Each mean PPTs was high in order of controls, DM and DN. Age adjusted PPT was
significantly different among three groups on right little finger(p<0.05) and left malleolus(p<0.05),
but not significantly different between DN and DM on other sites.

Each sensory nerve conduction velocity and amplitude was statistically significantly different
among three groups(p<0.05).

Correlations of PPT with sensory nerve conduction velocity and amplitude were statistically
significant on each site and ranged from -0.4203(left malleolus) to -0.5649(right index finger)
and from -0.3897(left index finger) to -0.6200(right index finger), respectively.

When electrophysiological study is not feasible, measurement of PPT may be helpful for the

assessment of peripheral sensory neurological function.

Key Word : Needle pinprick sensory thresholds, Sensory nerve conductions, Diabetic Patients
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Table 1. Demographic characteriscs of study subjects

’ . Symptomatic Asymptomatic Controls
Characteristics diabetes(N=36) diabetes(N=31) (N=53)
Age(vears)* 53.86+ 12.99 51.23+ 14.34 4575+ 12.21
Sex
Male 19(52.8%) 18(58.1%) 28(52.8%)
Female 17(47.2) : 13(41.9) 25(47.2)
Weight (kg) 58.22+ 11.00 59.00 + 8.86 62.19 £ 9.48
Height (cm) 162.58 £ 8.42 161.61 £ 8.46 164.64 + 6.69
Education*
Elementary school 14(38.9%) 5(16.1%) 4( 7.6%)
Middle school 2( 5.6) 4(12.9) 11(20.8)
High school 12(33.3) 21(67.7) 17(32.1)
University 8(22.2) 1( 3.2) ) 21(39.6)
Duration of
diabetes(years)* 9.59+ 6.35 489+ 3.82 -
«p € 0.05
Table 2. Weighted needle pinprick sensory thresholds of study subjects unit : g
Site Side Symptomatic Asymptomatic Controls Significance
diabetes diabetes
Second finger Right 2144 0.84 1.86 + 0.85 1.04 £ 0.39 p € 0.001
Left 214+ 0.84 1.82+ 0.87 1.04 £ 0.39 p € 0.001
Fifth finger Right 2.21+083 1.92 + 0.86 1.18 £ 0.35 p € 0.001
Left 218+ 0.84 1.87+0.86 1.13+0.88 p € 0.001
Foot Right 250+ 1.04 2.09+0.86 1.27+£033 . p € 0.001
Left 2.52+1.04 2.07+0.89 127+ 0.33 p ¢ 0.001
Uk, 5 o] BT 2004086 g2 Y EWTh 3. AT CHAIXGS| ZUZHAIZ HEZAL
Eg iz2FolM 9 PPTE A25A7} 25 B3t
BE 1041039 g2 71 RhT, G2 Bo] HS 5 2207 BB AEL B 81 3 247
dsiA HF 1271033 g2 7% B4 I F54T 4 2T Al o] I FFAA, HE

(o]

A Bl TS dlund A 33T R4 ST AR LRI A R BAA R ol
P BRIME PEe] ST Below,  AolF UEAEH(p (0001, 3HEFH FEYE

e

HETE I R v Jeht 2 230 B tﬂ.’ﬁiﬂ 5 BTN 25499 1%L B 2}74
AgH o 2§28 2fo] S elTHp ¢ 0.001) 23.95+16.69, 40.07+19.88, 68.80-£22.07 724 Z4
(Table 2). Tl 7 o"c}v‘fOM TRy Zasgon, 7e o
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2 BOIME EFE, F54E, T84T €22 4o 6.64, 38.61+4.28, 42.13+2.44m/sec2 A ZAbre] ©
£ Ve F AEsEsh BeRod uxien asgle
A 29 DR REAGS AEE AN RE #1802 ¥l ARGE i, $EAT, 3
NN FEEE 753 Zasa 758 A 0.2 ZAaE AT
F& iz Ao 7 27 SASHR & A 2ol B AESEE FARE RE A70A
9% o] & LheRITHp ¢ 0.001)(Table 3). Zyzel £34Tl Hal PaHL FETE o
AoaAe AnsEE Sud B 5 242 £ 23 W gasel 7 2 $ASHeR folg
247 0 gz A Fo| ok AEAA, HIAA 2bo] & LFERITHp ( 0.001)(Table 4).
% 0379 7 2o BF EA%HCR fod
Aol dEsiEHp (000, 34 FE2T 3 4. PPTS} Qgbxiel Sai7ie) A
27 92 AFAE AxEEE BY 747 3267+
Table 3. Amplitude of sensory nerve action potentials of study subjects unit : ¥
. . Symptomatic Asymptomatic -
Site Side diabetes diabetes Controls. Significance
Median nerve Right 2395+ 16.69 40.07+ 19.88 68.80 + 22.07 p € 0.001
Left 30.09 + 21.56 54.70 + 29.24 75.55+21.94 p € 0.001
Ulnar nerve Right 18.70 + 12.40 29.44 + 20.16 47.02 + 21.48 p € 0.001
Left 19.04 + 13.01 3340+ 22.76 46.42+ 22.70 p € 0.001
Sural nerve Right 8244 6.42 1299+ 6.60 21.16 £ 6.70 p < 0.001
Left 8.08% 5.79 1375+ 6.01 2091+ 7.83 p € 0.001
Table 4. Sensory nerve conduction velocity of study subjects unit : m/sec
Site Side Symptomatic Asyrpptomatic Controls Significance
diabetes diabetes
Median nerve Right 32.67 % 6.64 38.61% 4.28 42,13+ 2.44 p < 0.001
Left 32.78 £ 6.51 38.71+ 4.61 4225+ 2.11 p € 0.001
Ulnar nerve Right 36.28 + 4.64 39.58 +3.43 42251+ 2.65 p € 0.001
Left 36.17%+ 3.26 39.06 + 3.56 4196+ 2.35 p € 0.001
Sural nerve Right 34.03+£3.70 35.841+ 343 3936+ 2.49 p € 0.001
Left 3353+ 3.70 3597+ 343 39.04 +2.25 p { 0.001
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P A 5 FEAATlMe PPTE 33 &
71zt BAEEoR foldt AAdAE \4E}LH°1
A (p (0.01)0] B F¥717Hp0.01)0] 252 5
E 2ol PPT7} A vebskon 7et A%, A%
9 BSFETE ol Aado] sl (Table 6).
thzol QlojAl PPTE BE oA #£3} A4

Rl

e feld ARl gifle A%k SAREe
2 folgt duaAE Ve L(p € 0.01), Z&FED}
T 98B EAE el (p (0.01) AFol BI 2§
ipo] YrRE=E PPT/) 3t} (Table 7).
5 PPT ¥ AE T ZAol| UM ddEHE
HAESHF Al Z2te] Xto|

PPTef 1ejA 0433% B

Aol & 4sius

L.

L.

Bz zzte) BE

$2 AseAsh 22
T4 2T, 24PN W2 20 $3

AN BASHOE fol% 3

FEE A 231

ol e PPT

Table 5. Correlation coefficients between weighted needle pinprick sensory threshold(PPT) and demographic

characteristics in symptomatic diabetes

PPT . . . Duration of

Site. Side Age Weight Height Education diabetes
Second finger Right 0.4930- -0.0851 -0.1107 -0.2652 0.4188-
Left 0.5025++ —-0.1246 —-0.1328 -0.3300 0.4089-

Fifth finger Right 0.4852. 0.0556 -0.0296 -0.2425 0.4075+
Left 0.5051++ - 0.0086 -0.0991 -0.2982 0.4215.

Foot Right 0.3939. 0.0920 -0.0108 -0.0918 0.3910-
Left 0.4455- 0.0908 -0.0268 -0.1117 0.3938.

- p<0.01, -+ p {0.001

Table 6. Correlation coefficients between weighted needle pinprick sensory threshold(PPT) and demographic

characteristics in asymptomatic diabetes

PPT . . . Duration of
Site Side Age Weight Height Education diabetes
Second finger Right 0.5004+ . 0.1336 -0.1348 -0.1100 0.4726+
Left 0.4260- 0.1373 -0.0757 - 0.0694 0.4805-
Fifth finger Right 0.4257 0.0900 -0.1416 - 0.0095 0.4758-
Left 0.4446- 0.0378 -0.1171 -0.1171 0.4596+
Foot Right 0.4483. 0.2264 - 0.0425 - 0.0424 0.4620.
‘ © Left 0.4619. 0.1856 0.4646.

—0.0813

. p {001
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Table 7. Correlation coefficients between weighted needle pinprick sensory threshold(PPT) and demorgraphic
characteristics in controls

PPT

- - Age Weight Height Education
Site Side
Right 0.6082** 0.0075 —-0.1648 -0.3493"
Second finger
Left 0.6656** 0.0390 -0.1123 —-0.3764*
Fifth finger Right 0.6844 0.0886 -0.1455 -0.3867 )
Left 0.6990°* 0.0481 -0.1074 -0.4229:"
Foot Right 0.5443** 0.0352 -0.0503 -0.3474"
Left 0.5836"" 0.0159 -0.0391 -0.3263"

+p 0.01, ++p € 0.001 _

Table 8. Comparison of age adjusted weighted needie pinprick sensory threshold(PPT) among symptomatic
diabetes, asymptomatic diabetes and controls

Site Side F value Significance Multiple comparison

Right 25.74 p<0.0001 AB

Second finger
Left 21.63 p<0.0001 AB
Right 24.57 p <0.0001 ABC

Fifth finger
Left 40.18 p<0.0001 AB

. Right 2191 p<0.0001 AB

Foot finger

Left 24.45 p<0.0001 ABC

A : P {0.05, Comparison between asymptomatic diabetes and controls
B : P 0.05, Comparison between symptomatic diabetes and controls
C: P { 0.05, Comparison between symptomatic diabetes and asymptomatic diabetes

Table 9. Comparison of age adjusted(Amp) and sensory nerve conduction velocity(SNCV) among
symptomatic diabetes, asymptomatic diabetes and controls

. ) F value P value Multiple comparison
Site Side
Amp SNCV Amp SNCV Amp SNCV
. Right 63.52 40.33 0.0001 0.0001 ABC ABC
Median nerve

Left 21.22 30.14 0.0001 0.0001 ABC ABC
Right 43.82 32.26 0.0001 0.0001" ABC ABC

Ulnar nerve
Left 32.01 40.84 0.0001 0.0001 ABC A BC
Right 20.06 38.78 0.0001 0.0001 ABC ABC

Sural nerve
Left 32.18 35.48 0.0001 0.0001 ABC ABC

A (0.05, Comparison between asymptomatic diabetes and controls
B : { 0.05, Comparison between symptomatic diabetes and controls
C: { 0.05, Comparison between symptomatic diabetes and asymptomatic diabetes
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Table 10. Correlation of weighted needle pinprick sensory threshold with amplitude and sensory nerve

conduction velocity (SNCV)

Site Side Amplitude SNCV
Right -0.6200"" -0.5649 **
Second finger
Left -0.3897*" -0.4780 "
Right -0.4673"* -0.4284**
Fifth finger
Left -0.5973"" -0.5685 **
Right -04337"" -0.5218""
Foot finger .. e
Left -0.4824 —0.4203
= p{0.001

ol Yetd 2 (p (0.05) 7IE} 59, & 4& A2rA
o #5 A5eA J2la 5 2oMe] PPTE 34T
B iz, 74w xeitde $AH s &

o Aol bl o (p € 0.05) SHTH FIL
el el 3 Aol & EhfA] ekgieh(Table 8).
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WATHp ¢ 0.05)(Table 9).
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(Table 10).
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A=At 24207 A=dARE Sadyd 47473
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9] W3}, & Fzeek(demyelinationye] 2k &+ o
ZA (axon)H 3= APH Po A o|gr|Tte] o 2
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ARNEEE 343 AT 5 AU, HE
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