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Shin Young Yim, M.D., Ji Chan Chang, M.D., Min Sun Song, M.D.
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Ajou University School of Medicine

Diabetic neuropathy is one of the most frequent peripheral neuropathies, which result in
many serious clinical problems, The purpose of this study is to find the most sensitive
electrodiagnostic examination method for the early diagnosis of diabetic neuropathy, and
to investigate the correlations between electrodiagnostic findings and clinical factors such
as age, sex, Body Mass Index(BMI), duration of diabetes mellitus, HbAIC level, and other
diabetic complications. Seventy-four diabetic patients were examined with peripheral nerve
conduction(NCS), F-wave and sympathetic skin response(SSR) studies. The average age of
the patients was 53.0+12.7 years, and average duration of diabetic mellitus was 8.0+6.4
years. Sixty-seven patients had suffered from peripheral or autonomic neuropathic symp-
toms and 29 patients had suffered from other diabetic complications. Forty-five patients
(60.8%) among 74 showed abnormal findings in NCS. In F-wave study, 24 patients{33.8%)
among 71 had abnormal findings, and 49 patients(66.8%) among 74 were found to have ah-
normal findings in SSR study. The duration of diabetes mellitus and BMI had significant
effect on the results of electrodiagnostic studies. Peripheral nerve conduction study was
especially strongly affected by the duration of diabetes meilitus. In the group of patients
with duration of diabetes mellitus less than 5 years, the frequency of abnormal findings
was higher with SSR than with NCS, This findings can suggest that autonomic nervous
system could be involved earlier than the peripheral nervous system in djabetic neurcpa-
thy.

In conclusion, peripheral nerve conduction and sympathetic skin response studies are the
sensitive electrodiagnostic method for detection of diabetic neuropathy in early stage.

Key Words: Diabetic neuropathy, Electrodiagnosis, Nerve conduction study, F-wave, Sym-
pathetic skin response
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Table 1. General Demographic and Clinical Data

Sex: Male: Female=33: 41
Age: Mean 53.0+12.7 years(Range 23~77 years)
Male 51.6 +11.7 years(Range 27~77 years)
Female 54.0 £13.5 vears(Range 23~75 years)
Duration: Mean 8.0 +6.4 years(Range 0.1~30 years)
HbAIC leve: Mean 9.7+2.3%
Male 10.2+2.8%
Female 9.34+1.8%
Height: Mean 160.1 £8.9 cm
Male 167.1 £6.3¢m
Weight: Mean 60.9+9.4 kg
Male 63.7+9.4 kg
Female 58.7+9.6 kg
BMI: Mean 23.7 3.0 kg/m®
Male 22.7 +2.4 kg/m?
Female 24.5+3.3 kg/m’®

Table 2. Results of Nerve Conduction Study

Results No. of patients %
Normal findings 29 39.2
Abnormal findings 45 60.8

Pure sensory : 19 25.6
Pure motor 1 1.4
Sensorimotor 25 338

Total 74 100.0

— 349 —



Table 3. Distribution of Abnormal Sensory Nerve
Conduction Studies

No. of patients

Distribution (n=44) %
Unilateral 5 114
Bilateral 39 886
Only Upper extremity 4 9.1
Only Lower extremity 14 31.8
Both 26 59.1
Median nerve 27 © b6l4
Ulnar nerve 25 56.8
Superficial peroneal nerve 39 88.6
Sural nerve 36 818

Table 4. Distribution of Abnormal Nerve Conduc-
tion Studies

No. of patients

e o
Distribution (0=26) %
Unilateral 5 19.2
Bilateral 21 80.8
Only Upper extremity 4 15.4
Only Lower extremity (] 23.1
Roth 16 61.5
Median nerve 19 73.1
Ulnar nerve 11 42.3
Deep peroneal nerve 21 80.8
Tibial nerve 19 73.1
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Table 5. Results of F-wave Studies

No. of patients

Results @=T71) %
Normal findings 47 66.2
Abnormal findings

Only upper extremity 2 2.8
Only lower extremity 16 22.5
Both 6 85
Total o 71 100.0

Table 6. Results of Sympathetic Skin Response

Studies

No. of patients o

Results (n=T74) %
Normal findings 25 338

Abnormal findings

Only median nerve 2 2.7
Only tibial nerve 8 10.8
Both 39 52.7
Total 74 100.0
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Table 7. Distribution of Abnormal SSR* Findings

Recording area of SSR*  No. of cases %
Median nerve stimulation
Palm 0 0.0
Sole 14 18.9
Both 27 36.5
Tibial nerve stimulation
Palm 0 0.0
Sole 20 27.0
Both 27 36.5

SSR™ Sympathetic skin response study

Table 8. Correlations among NCS1, F-wave and

SSR2
NCS1 F-wave SSR2
NCSI - — —
F-wave (1.4984 — -
(P=.000)
SSR2 0.4216 0.4310 -
(P=.000) (P=.000)

Values are given as correlation coefficients
NCS1: Nerve conduction study
SS8R2: Sympathetic skin response study
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Table 9. Effects of Clinical Factors on the Results
of Electrodiagnostic Studies for Diabetic

Neuropathy

Factors NCS1 F-wave SSR2
Sex NS NS NS
Age p<0.05 NS NS
BMI3 p<0.05 NS NA
Duration p<<0.05 p<0.05 p<0.05
Complication NS NS NS
PNS4 symptoms  p<0.05 p<0.05 NS
ANS5 symptoms NS NS NS

NCSI: Nerve conduction study

S5R2: Sympathetic skin response study
BMI3: Body mass index

PNS4: Peripheral nervous system
ANSSE: Autonomic nervous system
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Table 10, Distribution of Abnormal Results of
NCS8I1, F-wave and SS5R2 according to the
Duration of Diabetes Mellitus

Table 11. Distribution of Abnormal Results of
NCSI, F-wave and SSR2 according to the
HbAIC Level

Duration No. of abnormal cases/total cases (%) HBAIC No. of abnormal cases/total cases (%)
(vears) NCS™  F-wave® SSR* level(®)  NCSI F-wave SSRZ*
|~4 6/22(13.6} 3/22(136)  10/22(45.5) 5.8~ 8.9 15/29(53.5) 6(20(20.7)  15/30(50.0)
5~0 17/26(69.2)  10/24(41.7) 18/26(69.2) 9.0~12.9 22/36(62.9) 13/34(38.2) 27/35(77.1)
10~ 21/26(80.8) 11/25(44.0) 21/26(80.8) 13.0~- 7/ 9(77.8) 5/ 8(62.5) 7/ 9(77.8)
*total cases of the individual group *total cases of the individual group
**p < 0.0005 *p< 0,05 * p<0.05

NCSI: Nerve conduction study
SS8R2: Sympathetic skin response study

NCSI: Nerve conduction study
SSR2: Sympathetic skin response study

Table 12, Distribution of Abnormal Results of Sensory NCS| according to Duration of Diabetes Mellitus

No. of abnormal cases(%)

Duration No. of
{years) cases(%) Median N Ulnar N* Superf. PN2** Sural N*
1~4 22(100.0) 3(13.6) 10 45) 4(18.2) 3(13.6)
5~0 26(100.0) 1142.3) 11(42.3) 15(57.7) 14(53.8)
10~ 26(100.0) 13(50.0) 13(50.0) 20(76.9) 19(73.1)
Total 74(100.0) 27(36.4) 1 25(33.8) 39(52.7) 36(48.6)
*P<0.05 *5.< 0,005

NCSI: Nerve conduction study
Superf. PN2: Superficial peroneal nerve
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Table 13. Distribution of Abnormal Results of Motor NCS1 according to Duration of Diabetes Mellitus

No. of abnormal cases(%)

Duration No. of
(vears) cases(%) Median N Ulnar N Deep PN2 Tibial N
[~4 22(100.0) 3(13.6) b 4.5) 3(13.6) 20 9.1)
5~9 26(100.0) 8(30.8) 6(23.1) 7(26.9) 6(23.1)
10~ 26(100.0) 8(30.8) 4(15.4) 11(42.3) 11{42.3)
Total 74(100.0) 19(25.7) 11(14.9) 21(28.4) 19(25.7)

NCS1: Nerve conduction study
PN2: Peroneal nerve

Table 14, Comparison of Mean Values of Clinical Factors in Two Types of Peripheral Neuropathy

Pure sensory Sensorimotor Significance
neuropathy(n=19) neuropathy(n=25)
Duration(years) 9.8 105 NS
HbAIC level(%) 9.8 10.2 NS
Age(years) 56.0 55.3 NS
BMItkg/m?*) 23.8 219 . p<0.05
Height(cm) 159.7 161.1 NS
Weight (kg) 60.7 56.9 NS
Complication (% J* 36.8 64.0 NS
PNSI symptoms(%)* 84.2 92.0 NS
ANS2 symptoms(% J* 89.5 96.1 NS

*Values are given as the prevalence rates of each factors.

PNSI: Peripheral nervous system
ANSZ: Autonomic nervous systme
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