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Medial Plantar Sensory Nerve Conduction Studies in Diabetics:
Comparision of Three Different Methods
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Background: The medial plantar nerve (MPN) is a distal branch of the posterior tibial nerve, and various methods of nerve
conduction study for MPN have been introduced so far. Hemmi et al described a new method (Hemmi's method) for
recording medial plantar sensory nerve action potentials (SNAPs), which is considered as a simple and reliable method for
measuring medial plantar SNAPs. This study was aimed to establish the normal values for the MPN conduction study among
Koreans and to compare the sensitivities of three different methods for MPN conduction study (Hemmi, Oh, and Saeed's
method) in detecting evidence of peripheral neuropathy among diabetic patients. Methods: In 27 healthy subjects, MPN conduction
study using Hemmi’s method was performed and normal values were calculated. In 54 diabetic patients who showed normal
routine nerve conduction studies, three different methods for MPN conduction study were performed and diagnostic sensitivity
of each method were compared. Results: In normal subjects, the mean medial plantar SNAP amplitude and conduction velocities
measured by Hemmi's method were 4.3+1.0 uV and 38.3+£6.8 m/s respectively. Among 54 patients with diabetes who showed
normal routine nerve conduction studies, medial plantar SNAP was not obtainable in 28, 31, and 6 patients by Hemmi, Oh
and Saeed's method respectively. Conclusions: In terms of the diagnostic sensitivity for detecting diabetic neuropathy, there
had been no significant statistical difference between three different methods. Our study suggested that MPN conduction study
using Hemmi’s method is simple and useful screening test for early diabetic neuropathy, and is comparable with Oh’s method.
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Figure 1. Three different methods for medial plantar nerve conduction study. (A) Hemmi's method, (B) Oh's method,
(C) Saeed's method.
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Table 1. Normal values of median plantar nerve by Hemmi's
method

Age group (yr) N Amplitude (&) Velocity (m/s)
20~30 5 43 40.6
30~40 5 4.8 38.5
40~50 5 44 35.2
50~60 12 3.7 38.1
Total,MeantSD 27 4.3+1.0 38.3+6.8
Normal Limit 2.3 24.8

Table 2. Characteristic of diabetics

Base line Sex n (%)
Sex Male 30 (56)
Female 24 (44)
Mean age 63.1
Clinical diabetic polyneuropathy 19 (35)
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Figure 2. Amplitude and velocity distribution of 54 diabetic patients.

Table 3. Comparison between clinical diabetic polyneuropathy (DPN) and diabetics not having sensory symtoms

No SNAP Abnormal NCS Normal NCS p-value
) DPN 11 (20) 3 (6) 509 amplitude: 0.806
Hemmi's method (%) .
No sx 17 (32) 4 (7) 14 (26) velocity: 0.081
DPN 10 (18 12 6 (11 amplitude: 0.719
Oh's method (%) (18) @ (b P )
No sx 21 (39) 12 15 (28) velocity: 0.967
DPN 2 4 14 (26) 2 4 amplitude: 0.404
Saeed's method (%)
No sx 4 (7) 25 (46) 7 (13) velcocity: 0.920

18

Korean J Clin Neurophysiol / Volume 12 / June 2010



Y BXI0|AMQl A HiE A2 MATE=HAR M| 71X| CHE WOl H]

>,
O(J)g
g e
>
s
rir
oN ¥
>~
R
N
N
(o]
)
°
N
2
(o]
)
i
N
)

Al B Ee] Akl A AwA) A gk
Fote] 417l ARAEAA NN £5] ol Griglonh, whl

o 9 wbet g A4S Bk o BA7) Qo]
o= MPNh 52 %] 712417 (dorsal sural sensory nerve)
o] Wiy wzAAWEe] At & o §Eeirti B

wolo} 7S NS Pelste] B 21
o} giek. £ QoA ek Oh WP Bl o
upateh A4S HRs ke A7) Ak &

H
3] olg=o] 2 Wrolck " gk, Saced WH-> SNAP
=
[e)

& Aol A3 Hemmi X ol A SNAPO| Tt 152
43 W, FEARAESEE 383 msgon, AAE A
2779 9] A4 BRoAA SNAPE ¥ 4= USITk ofrt=

[e]

Korean J Clin Neurophysiol / Volume 12 / June, 2010

El

=

G SExpEol Al SNAP F41-3-0] H1%=+= Hemmi 4]
A= 52%, Oh HHHol| A 57%, Saeed Bl A 6%& Ztz}
AE| ot AAFelo A& MPNQ] SNAPE Al A= HA
S AAEA S 4 AL EIE HARRR] ot 7631
Aol E8tths A 5= Hol SNAP Fukg-& 27 H|j

A

.

© 2 3} Hemmi WO A& 277 HL5=of 7|4 SNAPZ}
=45 %l3l, Abraham 52 MPN2] SNAP FHES-of ojj3f],
AR G SERtoA T wol YEgon, g

2
B2 SIS A AE G
UGE 19 F oA Zizke] bl thsl AR meh
WolA] ALk SNAP 4132 F30 14
¥olA] 147, Oh o)Al 1218, Saced WolA] 120 2
K43 Hol7t giek

Hemmiz} 8759] Fie B8 A0 2 HALS el v]3)
£ Aol JriHOR We 548e] Fue Fato] oha)
HAE AREglon, dvd oz MPNe| AAp o de)
o} -¥o] - Oh Whlat 4 A3 H37} o] 2ol Hrke 7
oA ololE e 4 gzick

ox
e
P
>

=T ° o
o] AAY 1P YSE G&o] &L, 1 o] 9o = T
U & HbAle So] gleaclom i ik ™7 2 o

2 o] BrhE AP O R Hemmi B ol thafjAs

2,
ox
rO
filo
u)
o
o
Hu
N
N
Ry
il
4
v
>
=
v
il
r
N
N,
ok
g

Avto] 7fol7} 1}

o 7] Wewy BRAAUE A8

REFERENCES

1. Hemmi S, Inoue K, Murakami T, Sunada Y. Simple and novel
method to measure distal sensory nerve conduction of the me-
dial plantar nerve. Muscle Nerve 2007;36:307-312.

2. Park KS, Lee SH, Lee KW, Oh SJ. Interdigital nerve conduction

19



rH

1o

10.

11.

20

o

OIS - MY -

ro

fol

o
T

study of the foot for early detection of diabetic sensory
polyneuropathy. Clini Neurophysiol 2003;114:894-897.

. Uluc K, Isak B, Borucu D, Temucin CM, Cetinkaya Y, Koytak

PK et al. Medial plantar and dorsal sural nerve conduction su-
dies increase the sensitivity in the detection of neuropathy in
diabetic patients. Clini Neurophysiol 2008;119:880-885.

. Guiloff RJ, Sherratt RM. Sensory conduction in medial plantar

nerve: normal values, clinical applications, and a comparison
with the sural and upper limb sensory nerve action potentials
in peripheral neuropathy. J Neurol Neurosurg Psychiatry 1977;
40:1168-1181.

. Ponsford SN. Sensory conduction in medial and lateral plantar

nerves. J Neurol Neurosurg Psychiatry 1988;51:188-191.

. Saeed MA, Gatens PF. Compound nerve action potentials of

the medial and lateral plantar nerve through the tarsal tunnel.
Arch Phys Med Rehabil 1982;63:304-307

. Oh SJ, Lee KW. Medial plantar neuropathy. Neurology 1987,

37:1408-1410.

. Oh SJ. Clinical electromyography: nerve conduction studies.

3rd ed. Philladelphia: Lippincott Williams & Wikins. 2003;282-285.

. Oh SJ, Kwon KH, Hah JS, Kim DE, Demirci M. Lateral plan-

tar neuropathy. Muscle Nerve 1999;22:1234-1238.

Weiss L, Silver J, Weiss J. Easy EMG: a guide to performing
nerve conduction studies and electromyography. New York:
Butterworth Heinemann. 2004;13-16.

Perkins BA, Bril V. Diabetic neuropathy: a review emphasizing

12.

13.

14.

15.

16.

17.

18.

19.

diagnostic methods. Clini Neurophysiol 2003;114:1167-1175.
Loseth S, Nebuchennykh M, Stalberg E, Mellgren SI. Medial
plantar nerve conduction studies in healthy controls and diabetics.
Clini Neurophysiol 2007;118:1155-1161.

Turgut N, Karasalihoglu S, Kiiciikugurluoglu Y, Balci K,
Ekuklu G, Tiitiinciiler F. Clinical utility of dorsal sural nerve
conduction studies in healthy and diabetic children. Clini
Neurophysiol 2004;115:1452-1456.

Koger A, Domag¢ FM, Boylu E, Us O, Tanridag T. A compar-
ison of sural nerve conduction studies in patients with im-
paired oral glucose tolerance test. Acta Neurol Scand 2007,
116:399-405.

Oh SJ, Kim HS, Ahmad BK. Electrophysiological diagnosis of
interdigital neuropathy of the foot. Muscle Nerve 1984;7:218-225.
Abraham RM, Abraham RR. Absence of the sensory action
potential of the medial plantar nerve: a sensitive indicator of
diabetic neuropathy. Diabet Med 1987;4:469-474.

Rivner MH, Swift TR, Malik K. Influence of age and height
on nerve conduction. Muscle Nerve 2001;24:1134-1141.

Bae JS, Na SK, Go SM, Kim SH, Kim BJ. Subclinical dia-
betic neuropathy with normal conventional nerve conduction
study. J Korean Neuol Assoc 2006;24:557-563.

Kwon SB, Kwon KH, Jung S, Oh MS, Hwang SH.
Electrophysiological evidence of demyelination in patients with
diabetic neuropathy. J Korean Neuol Assoc 2004;22:240-248.

Korean J Clin Neurophysiol / Volume 12 / June 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


