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Comparison of Medial Plantar Nerve Conduction Studies

Min-Jeong Kang, M.D.*, Ghi-Eun Jin, M.D., Hee-Seok Park, M.D.,
Ghi-Chan Kim, M.D. and Ho-Joong Jeong, M.D.

Department of Rehabilitation Medicine, Kosin Medical College,
Department of Rehabilitation Medicine, Dong-Eui Hospital*

— Abstract -

Objéctives : To determine a reliable and convenient method of the medial plantar nerve action potential
in the diagnosis of neuropathic foot diseases such as entrapment syndrome and polyneuropathy.
Methods : Medial plantar nerve action potentials using Ponsford’s, Oh’s, and Saeed’s methods on 60
healthy Koreans were checked and compared.

Results :

1) The mean values of the latency, amplitude and conduction velocity of medial plantar sensory nerve
conduction study by using Ponsford’s method were 3.13 + 0.59 msec, 11.47 = 5.03 uV and 52.95 =
7.05 m/sec, respectively.

2) The mean values of the latency, amplitude and conduction velocity of medial plantar sensory nerve

~conduction study by using Oh’s method were 4.55 + 0.47 msec, 7.96 + 4.12 uV, 45.70 + 4.99 m/sec,

o respectively.

3) The mean values of the latency, amplitude and conduction velocity of medial plantar mixed nerve con-
duction study by using Saeed’s method were 2.58 + 0.49 msec, 17.21 £ 9.01 pV, 53.84 + 8.43 m/sec,
respectively.

'4) The rate of evoked action potential of the medial plantar nerve conduction study by using Ponsford’s,
Oh’s, and Saeed’s methods were 81.7 %, 36.7 %, 93.3 %, respectively.

Conclusion : The most reproducible response of medial plantar nerve conduction study was obtained by

Ponsford’s and Saeed’s methods, especially by Saced’s method over 7th decades.

- ery Words : Medial plantar nerve, Neuropathic foot disease, Ponsford’s method, Saeed’s method, Oh’s
method
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Fig. 3. Saeed’s Method of Mixed Nerve Conduction of the
Medial Plantar Nerve.

Table 1. Distribution of Sex and Age

Age(years) . Men Women
20~29 15 5
30~39 8 2
40 ~ 49 5 5
50 ~39 6 5
60 ~ 69 2 7

Total . 36 24

3.03+0.51 msec, 12.17+5.94/¥, 53.62+6.58 m/sec,
30~39A4191A4 2.93+0.40 msec, 10.63+4.324, 56.60+
6.06 m/sec, 40~49A41°]14 3.58+0.63 msec, 11.50+
3.98, 48.0+7.30 m/sec, 50~5941<4 2.96+0.82
msec, 12.98+4.19 &, 54.3+7.97 m/sec, 60~69A4 | x|
3.43+0.13 msec, 6.40+3.41//, 49.38+3.32 m/secE
FHEAIZE ZE g AT s Ado) wE /93 zlole
$ATH(Table 3).

(2) Ohel ¥y : 38¥1(63.3 %)olA AAAAZZHL7}
A Eska, W AESelA TE Lol Ay oz 50%
ol R THTable 2). FEAIZE, N ZE Bl AxdTo HAX =
Z¥2}y 4 55+0.47 msec, 7.96+4.12/, 45.7+4.99 m/sec
ol9lal AR A”E 19.5+1.27 anolith. Gl WE
AEAZY, AF, AxgGEe] HAEAE 20~294904 4.50+
0.51 msec, 5.43+2.234, 46.73+8.37 m/sec, 30~394
oA 5.10+0.10 msec, 5.03+1.624, 42.46+1.06
m/sec, 40~4941914 4.66+0.51 msec, 11.80+3.774,
44 14+2.50 m/sec, 50~59419A 4.3+0.37 msec, 8.08
+4.884, 48.54+2.53 m/sec, 60~694<14 4.25+0.21
msec, 10.0+£3.394, 44.30%£1.27 m/sec® ZEAZH A

Table 2. Rate of Evoked Medial Plantar Sensory & Mixed
Nerve Action Potentials Correlated with Age

Age(years) No»  Ponsford®(%) Oh¥(%) Saeced¥(%)
20 ~29 20 19(95.0) 6(30.0) 19(95.0)
30 ~39 10 8(80.0) 3(30.0) 10(100.0)
40 ~ 49 10 8(80.0) 5(50.0) 9(90.0)
50 ~ 59 11 10(90.9) 6(45.5) 10(90.9)
60 ~ 69 9 4(44.4) 2(22.2) 8(88.9)

Total 60 49(81.7%) 22(36.7%) 56(93.3%)

1) No : Number

2) Ponsford : Ponsford’s Method
3) Oh : Oh’s Method

4) Saeed : Saced’s Method

Table 3. Medial Plantar Sensory Nerve Action Potentials by Using Ponsford’s Method Correlated with Age

Age(ygars) : .No? Latency(msec) Amplitude(pV) Velocity(m/sec)
20 ~ 29 20 3.03 +0.51 1217 £ 5.94 53.62 + 6.58
30~39 10 2.93+0.40 10.63 £ 4.32 56.60 = 6.06
40 ~ 49 10 3.58 £ 0.63 11.50 £ 3.98 47.60 £ 7.30
50~59 . 11 2.96 = 0.82 12.98 + 4.19 54.30 £ 7.97
60 ~ 69 ‘ 9 343+ 0.13 6.40 = 3.41 49.38 £ 3.32
Total . 60 * 3.13+0.59 11.47 £ 5.03 52.95+7.05

Correlation coefficiency( 7 ) © 0142 -0.146 -0.154

Values are rean i/’stahdard‘ ‘deviation
‘ 1) No : Number. ) o
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Z 9 AELERT A4 HE {93 Aole
(Table 4).

(3) Saeed®] ¥ : 481(6.7 %)M EFAFEFHL7}
SurER] okgkm ©]F 27F 60 o] 4toltHTable 2). 3
BAZE, AE 9 Axdze FiXe= 242 2.58+0.49
msec, 17.214+9.01 &, 53.84+8.43 m/seco| L, B4
T AZE 17.5+1.84 cnolitt. A3 M2 FEAIZH A
Z ArEr AFXE 20~29494 2.32+0.31 msec,
17.16+7.87 &, 55.54+9.50 m/sec, 30~394o1A4 2.48
+0.48 msec, 15.46=9.51 &, 54.52+11.41 m/sec, 40
~49A91 4 2.7+0.4 msec, 24.84+8.1 &, 53.17+8.19
m/sec, 50~59414 3.13+0.62 msec, 14.58+10.89

‘ W&, 51.514+5.63 m/sec, 60~6941914 2.6+0.26 msec,
13.95+6.3 &, 52.23+4.15 m/sec & FEAZE, AZ 2
AESE BE A6 B 493 Jol = 9

At

3) Ponsford2} Oh, 2|1 Saeed 2iEdo| H|m

S

37HA el og FEAIZE, AE Yl Amsre] AL

B39 Table 6(Ponsford®t Ohel o] e v @),
Table 7(Saeed®t Ohel Wil oI Hlw), Table

tH(Table 5).

i

L

I
J

N AZFEZIAL el BT : 29 S

8(Ponsforde} Sacede] W ol gt visn)} 2t

(1) #HEA)7F : Ponsford$t Saeed?] P2 SA S 3+
EAZke 47t 3.1340.59 msecst 2.58+0.49 msecZ Oh
o] Wi o 243 4 55+0.47 msecHt) wikov} EAg
Aol ol g1t p=0.124, p=0.747, respectively).
Ponsford$} Saeced?] W2 ¥ w3l Saeede] W 23]
22% ZAEA7ko] Ponsforde] WHET Fof3kA @it
(p=0.025).

(2) AZ : Saeede] Wil 23 A Zo] 17.214+9.01 &
2 Ohe} ¥ 2|3 7.96+4.12 ¥ B}t FHUA At
(p=0.002). Ponsford$} Saeed®] Wel 2|g FZof2]
Saced®] Wl 913 21%o| Ponsforde] #EuTh felst
A ZHp=0.000).

(3) Ax&E% 1 Ponsfordet Saeced?] Bl 23 Axd
7t 22y 52.95+7.05 m/secst 53.84+8.43 m/secE
Ohel dl 9)gt 45 7+4.99 m/secEt} f2d0A w3k
Hp=0.008, p= 0.002, respectively). Ponsford<}
Saeed?] Wyl o3 Ax&EdA Fo3t ztol= AT
(p= 0.404)

(4) EFA% FHE  Saced?} Ponsforde ‘ﬂ”ﬂ“’ﬂ o}t
29 B gol 47 94.8 %9 82.8 %E Ohe Wl

Table 4. Medial Plantar Sensory Nerve Action Potentials by Using Oh’s Method Correlated with Age

Age(years) No? Latency(msec) Amplitude(uV) Velocity(m/sec)
20 ~29 20 4.50 £ 0.51 543 +2.23 46.73 £ 8.37
30 ~ 39 10 5.10 £ 0.10 5.03+1.62 42.46 £ 1.06
40 ~ 49 10 4.66 = 0.51 11.80 = 3.77 4414 £2.50
50 ~ 59 11 4.30 £ 0.37 8.08 = 4.88 48.54 = 2.53
‘60 69 9 425x0.21 10.0 £ 3.39 4430 £ 1.27
Total - 60 4,55+ 0.47 7.96 x4.12 45.70 = 4.99
Correlation coefficiency( 7 ) 0.461 -0.114 -0.190
Values are mean + standard deviation
1) No : Number
Table.5. Medial Pléptar Mixed Nerve Action Potentials by Using Saeed’s Method Correlated with Age
Age(years) Nob Latency(msec) Amplitude(uV) Velocity(m/sec)
g :2'(') ~ Q9 20 232031 17.16 = 7.87 55.54 £9.50
30 ~ 39 10 248 + 048 15.46 +9.51 5452 £ 11.41
40 ~ 49 10 2.7+£0.40 24.84 + 8.10 53.17 £ 8.19
50 ~ 59 ‘ i 11 3.13+£0.62 14.58 = 10.89 51.51£5.63
_60~69 9 2.6 £0.26 13.95+6.30 5223415
Total = 60 2.58 £ 0.49 17.21 £9.01 53.84 £ 8.43
Corfelation coefficiéncy(y ) -0.326 0.360 0.132

Values are mean + standard deviation
1) No: Number ,
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Table 6. Comparison of Ponsford’s and Oh’s Methods of
: ‘Medial Plantar Nerve Conduction Study

Method ‘Létency(msec) Amplitude(uV) Velocity(m/sec)

Ppnsfofd 3.13+0.59 1147 £ 5.03 52.95 +7.05
Oh 4.55 =047 796 +4.12 45.70 + 4.99
Significance” NSV NS©Y p<0.05

Values are mean = standard deviation
1) NS : Not significant -

Tablé 7. Comparison of Saced’s and Oh’s Methods of Medial
Plantar Nerve Conduction Study
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Table 8. Comparison of Ponsford’s and Saeed’s Methods of
Medial Plantar Nerve Conduction Study

Method TLatency(msec) Amplitude(uV) Velocity(m/sec) Method Latency(msec) Amplitude(uV) Velocity(m/sec)
Saeed - ' 2.58 = 0.49 1721 +9.01  53.84 +843 Ponsford 3.13+£0.59 1147 £5.03 52.95+17.05
Oh ) 4.55 = 0.47 7.96 £4.12 45,70 + 4.99 Saeed 2.58 £ 0.49 17.21 £9.01 53.84 £ 8.43
Significance. ~ NSV - .p<0.05 p<0.05 " Significance p < 0.05 p<0.05 NS»

Values are mean = étandard‘deviation
1) NS : Not significant

Values are mean * standard deviation
1) NS : Not significant
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