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Comparison of Weighted Needle Pinprick Sensory
Thresholds and Sensory Nerve Conduction
Studies 1n Diabetic Patients

Ryoo, Jae Kwan
Graduate School of Public Health Kyungpook National University, Taegu
- ABSTRACT ~

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

Mean PPT in DN, DM and controls was high in turn on each sites tested. Age controlled PPT
was significantly different among three groups on right little finger(p<0.05) and left malleolus(p<
0.05), but on other sites, not statistically significantly different between DN and DM.

The results were as follows :

Sensory nerve conduction velocity and amplitude on each nerve tested were statistically signifi-
cantly different among three groups(p<0.05).

Correlation of PPT with sensory nerve conduction velocity and amplitude were statistically sig-
nificant 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 as-
sessment of peripheral sensory neurological function.
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53.86 + 12.994], 51.23+& 14.344, 45.75 + 12.
21 2 dixge] gdud BxRY 7483
o8 FosiA HUew(p<i.0s), Al E7tel
HAEiye dart 528 %, 58.1 %, 52.8 %,
AR} 47.2%, 41.9%, 47.2%, AES BF
58.22 + 11.00kg, 59.00 + 8.86kg, 62.19 + 9.
48kg, AAe BWH 16258 + 842cm, 161.61

Table 1. Demographic characteriscs of study subjects

+ 8.46 cm, 164.64 + 6.69 cm= A zZ+zt EH 8t
oz Fog zoj7t gidden, L%?iow
e 4 #2092l yeblth(p<0.001). 3

3 A RRIDE ST A7 050 £
6.350 024 TEAFo HF 489 + 3.82dxn
o oA o HArH(p<0.05)(Table 1).

Characteristics Symptomatic Asymptomatic Controls
diabetes(N = 36) diabetes(N = 31) (N =53)
Age (years) 53.86 £ 12.99 51.23 + 14.34 45.75 + 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 + 8.486 164.64 + 6.69
Education .
Elementary school 14(38.89 % ) 5(16.13 %) 4(7.55%)
Middle school 2(5.56) 4(12.90 %) 11(20.75)
Hight school 12(33.33) 21(67.74) 17(32.08)
University 8(22.22) 1(3.23) 21(39.62)
Duration of -
diabetes(years) 9.59 + 6.35 489 + 3.82%
I p<005

AU MRt 7S KLY R (PPT)

PPTE 9xw¥ &2 & FA4TH F34T
2o A Fo] ¥F A 25, 4 554
2ol 7z R4 mRA FAEom {9
Ztol & e o9 (p<0.001), Ty ¥
z24ZoA e PPTE A 25427 39 %
A HE 214 £084g2 7HE wdm, F
o] HE 252 + 1.04g2 71 Ut F
dzdAe] PPTE &3 A 2571 7 1

82 +0.87g2 7} W3, 3 do] H@ 2.
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0.001)(Table 3).

Table 2. Weighted needle pinprick sensory thresholds(PPT) of study subjects unit . g
. X Symptomatic Asymptomatic o
Site Side . ) Controls Significance
diabetes diabetes
Second finger Right 2.14 + 0.84 1.86 + 0.85 1.04 = 0.39 p<0.001
Left 2.14 = 0.84 1.82 + 0.87 1.04 £ 0.39 <0.001
Fifth finger Right 2.21 + 0.83 1.92 + 0.86 1.18 £ 0.35 <0.001
Left 2.18 + 0.84 1.87 + 0.86 1.13 £ 0.88 <0.001
' Foot Right 2.50 + 1.04 2.09 = 0.86 1.27 = 0.33 <0.001
Left 2.52 + 1.04 207 = 0.89 1.27 £ 0.33 <0.001
Table 3. Amplitude of sensory nerve action potentials of study subject unit : V
Site Side Symptomatic Asymptomatic Controls Significance
diabetes diabetes
Median nerve Right 23.95 £ 16.69 40.07 + 15.88 68.80 + 22.07 p<0.001
Left 30.09 = 21.58 54.70 + 29.24 75.55 + 21.94 <0.001
Ulnar nerve Right 18.70 £ 12.40 29.44 * 20.16 47.02 £ 21.48 <0.001
Left 19.04 £ 13.01 33.40 + 22.76 46,42 + 22.70 <0.001
Sural nerve Right 8.24 + 6.42 12.99 =+ 6.60 21.16 £ 6.70 <0.001
Left 8.08 £5.79 13.75 + 6.01 20.91 £ 7.83 <0.001
o AR ALY WERE 1 BEATEe gEIe vd 2asd 7 F
ZHol BAgHog felst zolE JUeWU(p

o 20l & YvetdEd(p
<0.001), 243 54T 2 dExedy %35
&S E RBYE z7hzh 32.67 £ 6.64,
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<0.001)(Table 4).
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Table 4. Sensory nerve conduction velocity of syudy subject

unit © m/sec

Site Side Syn.lptomanc Asyr'nptomatlc 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 42.25 + 2.11 <0.001
Ulnar nerve Right 36.28 + 4.64 39.58 + 3.43 42.25 + 2.65 <0.001
Left 36.17 £ 3.26 39.06 + 3.56 41.96 + 2.35 <0.001
Sural nerve Right 34.03 + 3.70 35.84 + 3.43 39.36 + 2.49 <0.001
Left 33.53 £ 3.70 35.97 + 3.43 39.04 + 2.25 <0.001

Table 5. Correlation coefficients between PPT and demographic characteristics in symptomatic diabetes

Site PPT S Age Weight Height Education Dl;::;ftr;sd
Second finger Right 0.4930* —0.0851 —0.1107 —0.2652 0.4188*
Left 0.5025** ~(.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
PPT : weighted needle pinprick sensory threshold
Sy 8Xt & FEAZ PPTeL et AE Jeldo] dFo Bn fH7|te] A58

EM7i9l AaaA 2E B4 A PPT7F A4 dElgtoes 7g
Az, AA 9 a&eEdE o8 FBA o

B4 @4 3 33424 PPTE 43
3 g9oIdne FAGHOE fo% 4o

29 oH(p<0.01)(Table 8).

Table 6. Correlation coefficients between PPT and demographic characteristics in asymptomatic diabetes

- PPT - Age Weight Height Education Dur.atlon of
Site Side 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 —0.0813 -0.0889 0.4646*
* p<0.01

PPT : weighted needle pinprick sensory threshold
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Table 7. Correlation coefficients between PPT and demographic characteristics in controls

Sie PPT Side Age Weight Height Education
Second finger Right 0.6082** 0.0075 —0.1648 --0.3493*
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

PPT : weighted needle pinprick sensory threshold

PPTOll QI0iAf oiRig BAS % M 2 2t Rto|

PPTe] glold d3g mgsn H9uz 4
el zolg AHnY Al 5429 3
Wo4 e PPTE % LE

23 dzF 281 2EA4EH Q22 0

REAA EASHos fof

e H

oy g 24, & FF A 2xA9 #5 A
552 gla $& WMo PPTw F4TH
HzE, T34 da=7 dde $ASHe
2 {93 xolg UgHloy TSR T34
Z Lelle F9F Aolg YHERHRA LT
(Table 8)

Me&zol ZEo UA0AM HYES 2IYE *
M 2 2ol Xtol

RAN7R Anszet 53 JFA

Agtdoz freld Aol Jehith(Table 9).

Table 8. Comparison of age adjusted PPT among
symptomatic diabetes, asymptomatic diabetes and

controls
Site Side F value Significance Mulu;?le
comparison
Second Right 25.74 p<0.0001 AB
finger Left 21.63 <0.0001 A B
Fifth Right 24.57 <0.0001 ABC
finger Left 40.18 <0.0001 A B
Foot Right 21.91 <0.0001 AB
Left  24.45 <0.0001 ABC

A : significantly statistical difference between asy-
mptomatic diabetes and controls

B : significantly statistical difference between symp-
tomatic diabetes and controls

C : significantly statistical difference between symp-
tomatic diabetes and asymptomatic diabetes

PPT : weighted needle pinprick sensory threshold



Table 9. Comparison of age adjusted amplitude(AMP) and SNCV among symptomatic diabetes,

asymptomatic diabetes and controls

Site Side F value P value Multiple comparison
Amp SNCV Amp SNCV Amp SNCV

Median Right 63.52 40.33 0.0001 0.0001 ABC ABC
nerve Left 21.22 30.14 0.0001 0.0001 ABC ABC
Ulnar Right 43.82 32.26 0.0001 0.0001 ABC ABC
nerve Left 32.01 40.84 0.0001 0.0001 ABC ABC
Sural Right 20.06 38.78 0.0001 0.0001 ABC ABC
nerve Left 32.18 35.48 0.0001 0.0001 ABC ABC

A : significantly statistical difference between asymptomatic diabetes and controls

B : significantly statistical difference between symptomatic diabetes and controls

C . significantly statistical difference between symptomatic diabetes and asymptomatic diabetes

PPT : weighted needle pinprick sensory threshold

PPT 22N HE4E ¥ WSHS =D
o Mmp

Z+ R9d PPTe} #4073 Ax&x R &
A9 EDe] FAHAe RE FHAA A
g2 7t BAIE Aoz folt AABHAE 4
Eb o242 p<0.001) (Table 10).

Table 10. Correlation coefficients between PPT, am-
plitude and sensory nerve conduction velocity
(SNCV)

Site Side Amplitude SNCV
Second Right —0.6200** —0.5649**
finger Left —0.3897** —0.4780**
Fifth Right —0.4673** —0.4284**
finger Left —0.5973*%% —(.5685**
Foot Right —0.4337** —0.5218**
Left —0.4824** —0.4203**
**p<0.001

PPT . weighted needle pinprick sensory threshold
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Chopra & (1969)¥& HIEAZ e *Hejdty
75 FelA Fuuy AZ9Re T el
Ae Fx(mylin)e H3al, & FxdeH(demye-
lination) o8} dtg o ZAH(axon)®¥isdls 7
FH Fo A ol#ty|Te] o AI FAdol F
FHETHICE AR B9 #FrAw
#23g  JdAdg1 ¥y Frey & £
A AAAES o AAaAS
Ay AAAEET] 74 @ %%%ﬂ%(%ﬂ
4R e & & 4
do|tg A=
AR 2 dojd}®
Ty FAte TR
VAR Azgmd A FY9¢ B(1993)0
o] AFolME Zul #x F YxAZZAE
dE oo TAAMY BF s HEANA
g wBu7el 2AN7 AEEEA 47 .
9 + 8.5, 52.2 £12.5, 49.5 £ 8.1 m/seco|¥l 1,
DxAZZNFTSE 3482 ¥UE TdAME
Z+zt 46.2 + 8.6, 60.0 £ 4.7, 49.6 + 6.9 m/sec
ooy dxzFdAMe 2zt 52.2 + 7.4, 604
+ 4.6, 55.5 + 6.4 m/seco]gt}. =& Stetson
F(1992)® 9] AqdA e wxge HAFAA,
2074 0 N5ARe 2ANE AESE7)
Z+zk 60.2 + 4.9, 63.0 + 4.1, 52.2 + 5.3 m/sec
o]gjt:}_ E. 0:}-?0]]/\1—3 7L7_]-)\]7=1 xqi_&_Eg
#9ZE &8 goe AdsiA] gkl 2y
B2 DEAFDNZHE 328 FAZ
& BAFANAE, HEFAZE 2 vF 7

r

O

A7 d=&H=vt 24zE 32.67 + 6.64,
4.64, 34.03 + 3.70 m/seco] 1, = Al Zof

TA%A e FEATAAME 47
38.61 + 4.28, 39.58 + 3.43, 35.84 + 3.43m/
secollom, RPN E 2+ 4213 + 244,
42.25 + 2.65, 39.36 + 2.49 m/sec2 E A7A
Ho| 4 $(1993)"7} Stetson F(1992)

o AFAAHERT @A deged, ol FAW

= (o]
Z24E

ol Aoz olE2 YAFEAILE AFHd
Al 7121 A (onset of the negative deflection)7}#}
2 A¥Ysld 7] wFolch ka :(1993)”4
ATFANAME Bl 2 F 3
Hop AFMAG BB A v “r:rg]??}
g Yeded, B d7dMe 32 FFA3,
HEANZ R HEANA F AAE RE A9

™

(1993)9

% 234
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A7 Ax&zo ZAE Jeith

HAA7R AN AF SloAx 2
FAAE H9EE BE BFe
ded, 2y 84 F AT $F FF
A, AFNE 2 XA #8549 AE
o] Z+z} 23.95 + 16.69, 18.70 + 12.40, 8.24 +
6.42 uVolla, FZ47ol 4z 40.07 £+ 19.
69, 29.44 + 20.16, 12.99 + 6.60 pVojgloni,
zZe Zhzh 68.80 + 22.07, 47.02 + 21.48,
2116 £ 6.70 uVEXN FHAFE FFH4TrR,
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FrdMe dzTe FFAE, J3A4 4
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AZA=EAAE 93 7t Ay =44 =

2t ¥3E Rold Hed, 48 £ X9 o
@, 43, handedness(¥|F), 3FF¢e] W3},
A gy, AFHEFS FAG A5
FA Sl we ¥aE ' £ U1, BF HFA4
e} Aolu HAbatel £¥E fﬁ}a} apo] 7t
).g;}_“l.él- _/;: 013}7132224) :IE%P_E {‘_‘_%‘@Eﬁ*}‘
A AR T Ae LAE Hag ATIEA ZA
of A 7hA ¥ AEEE Eol7l AMAME
zt AArdeltr 2EstE AALHE St T
T BEGAE 4l &&3toqof g

PPT= Chan %(1992)0] 9% £ 59 snuff
box(3 HAlel T WH F5EF Alol)s} F ¥
(A WA 2£F Alolel ZYR)IY 12%
79 Z47] g FAE JdZEdd duy @z

4 ABE Fdol e vH AT

F4ol gle &8 daEdd vjadld 4
T A7 FZxoln, & #4247 (small myeli-
nated A-delta nerves)e #Hol& Irisi=d
AolA 27tz wpxriAg {&3 ARE
Yelll e HAPEH e 24, Marstocke] 2749
200l Hlm 2AG A df L Fo3 AJoH
AE Vebh

¥ dF = Chan 5(1992)0] Aldgyd »|3
o S T oy R EHT g2
A Aed, HF59Y 43A Chan 5(19%2)2
&3 dolA HERAV FHA @1 e
& Aoy Aze IAFAE, JBFAH
2 v EaAo] Zzt E¥EE X F HAFFA
7 A ¢ Bas g A3sAd.

7o PPTE #4382 W Chan $(1992)2]
BFNM = E(snuff box F9)olMel PPT7}
o= 9% 7zt 069 +£0.32, 0.68 +£030¢g

[e3

_..,

ojfien, (A WA FHT AfoheldE £
E%, 9% Z7h 0.88 + 0.47, 0.90 + 0.44 go]

Ao, & AFoE Al 2xAt GFH XF
1.04 £ 0.39g012, A 5FAANE 2E8F,
92 zbz} 1.18 + 0.35, 1.13 + 0.38 gol Yo,
Fo = %2 RE 127 + 0.33golUct. 2
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