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Electrophysiological Analysis in Diabetic Patients with Abnormal Sensation and Pain
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Abstract

Patients with type 2 diabetes mellitus can complain of abnormal sensation and pain which derived from the peripheral
nerve damage. Various words used to be describe abnormal sense and pain, such as sharp, hot, dull, cold, sensitive,
and itch. To diagnose diabetic peripheral neuropathy, several screening instruments (Neuropathic Pain Scale, NPS;
Michigan Neuropathy Screening Instruments, MNSI) and electrophysiological study can be used. In this study, we
aim to analyze and compare the clinical and electrophysiological characteristics of 11 patients with diabetes mellitus
and abnormal sense/pain (Disease Group, DG) and 10 patients with diabetes mellitus and normal sense (Control Group,
CG). In addition, we aim to reveal correlation between NPS subscore and electrophysiological parameters. As a result,
the scores of NPS and MNSI in DG were significantly higher. In nerve conduction study, median motor nerve and
peroneal nerve showed significant functional change. Also, median motor nerve, posterior tibial nerve and sural nerve
showed negative correlation as NPS subscore increased. These results mean increased pain can be associated with

abnormal nerve function. It needs to be further explored for larger size of subjects to get confirmative results.
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Table 1. Basic demographic characteristics of the subjects (DG:
disease group, CG: control group)
(meantSD, *p<0.05)

DG (n=11) | CG (n=10) p-value
Age 64.4+9.6 65.5£9.2 0.958
Sex (male/female) 5/6 7/3 0.387
Body mass index
(ke/m2) 22.943.0 25.8+3.8 0.127
Fasting glucose 134.3441.5 | 153.0+£88.2 0.877
Glycated
hemoglobin (%) 7.1x1.6 7.6£2.1 0.546
Total cholesterol | 17, 7,389 | 13934346 |  0.049*
(mg/dL)
Triglyceride 1 59 511346 | 128.8:452 0.096
(mg/dL) ’ ’ ’ ’ ’
LDL cholesterol
(mg/dL) 88.1+£36.3 80.9+28.9 0.557
HDL cholesterol
(mg/dL) 42.3+13.8 41.5+10.8 0.768
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Table 2. Results of nerve conduction study between DG and CG.
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Fig. 2. Result of NPS, MNSI and MDNS between DG and CG group (*p<0.05)
(NPS: Neuropathic pain scale, MNSI: Michigan neuropathy screening instrument, MDNS: Michigan diabetic

neuropathy score)

(mean£SD, *p<0.05) (Abnormal value was shown in bold.)

Nerve Parameter DG CG p-value
Motor nerve Median nerve Distal latency 4.0£1.2 3.5+0.6 0.108
Conduction velocity 50.4+4.1 52.4+43.5 0.092

Amplitude 13.6+4.2 12.243.4 0.644

F-wave latency 27.9+4.1 27.343.3 0.782

Ulnar nerve Distal latency 2.7+£0.4 2.6+0.3 0.090
Conduction velocity 53.2+4.6 56.1+5.4 0.118

Amplitude 13.8+£2.6 15.5£3.9 0.288

F-wave latency 27.6+2.1 27.0£3.0 0.591

Posterior tibial Distal latency 4.0£0.6 3.8+0.5 0.562
nerve Conduction velocity 41.4+54 45.1+4.1 0.068
Amplitude 157474 21.1+£7.2 0.108

F-wave latency 52.3%6.5 46.9+4.9 0.089

Fibular nerve Distal latency 4.2+0.7 3.8+0.3 0.202
Conduction velocity 40.9+4.5 45.543.9 0.046*

Amplitude 4.1£2.3 52424 0.423

F-wave latency 49.9+5.7 46.2+4.0 0.246

Sensory nerve Median nerve Conduction velocity 40.6+5.5 40.0+5.5 0.811
Amplitude 21.949.9 24.5+15.0 0.573

Ulnar nerve Conduction velocity 38.6+4.1 39.9+£2.8 0.248
Amplitude 14.4+6.6 13.4£5.5 0.100

Sural nerve Conduction velocity 36.5£3.9 37.3£3.6 0.674
(left) Amplitude 10.8+4.3 9.6+3.6 0.888
Sural nerve Conduction velocity 36.9+£3.7 37.8£3.9 0.731
(right) Amplitude 10.8+5.9 9.3+4.8 0.888
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Table 3. Correlation analysis between sepcific sensory and electrophysiological parameters

(Pearson correlation coefficient, *p<0.05, **p<0.01, abnormal value was shown in bold.)

Nerve Parameter Sharp Hot Dull Cold Sensitive Itchy

Median nerve Distal latency 194 -.154 489* 656+ -.113 .070

(Motor) Conduction velocity .000 247 -.023 -.221 -.143 -.083

Amplitude 416 .099 -.137 -.208 -.001 .167

F-wave latency 117 -312 -.358 S21* -.141 .004

Ulnar nerve Distal latency -.227 -.202 -.135 -.020 267 .031

(Motor) Conduction velocity -.007 236 .002 -.227 .070 -.260

Amplitude .079 -.084 .063 -.105 135 .031

F-wave latency -.092 -.226 -.076 112 .019 .150

Posterior tibial Distal latency -.037 -.124 -.143 -.097 322 .000

nerve Conduction velocity 205 .004 -.048 -.179 -.326 -.080

(Motor) Amplitude .000 -.147 -.226 -.264 -463* .068

F-wave latency -.136 -.051 .013 133 .449* 137

Fibular nerve Distal latency .105 -.187 -.201 -.088 -.192 -.005

(Motor) Conduction velocity 117 -.084 .095 -.052 -.037 -.216

Amplitude .149 -231 .004 .019 -310 247

F-wave latency -.074 -.142 .063 .246 128 379

Median nerve Conduction velocity -.489* 234 223 114 -.039 112

(Sensory) Amplitude 232 -.004 .104 -.019 -.158 -.086

Ulnar nerve Conduction velocity .329 253 -.007 -.137 -.144 .051

(Sensory) Amplitude 256 334 -.120 -.108 -.110 -.300

Sural nerve Conduction velocity .041 433 -.177 -.294 -.039 -.286

(Left)(sensory) Amplitude 171 -.018 -.484* -.515% .055 -.077

Sural nerve Conduction velocity -.060 .340 -.122 -.241 -.007 -.256

(Right)(sensory) Amplitude 197 -.105 -.409 -.462 167 -.195
3.3. O[AMZIZHES o} MATMTZIA} 2+ SH3(=0.489, p=0.024) AWMA N A9 FAZL
AFIHEA ZstAtHEZ, 1=-0.515, p=0.031; = r=0.462,
p=0.020). A 7ol A= AT T
NPS & ol a2he%s s AR B/t e 7] Z7Hr=0.656, p=0.001), Z=>FA74 Fu} 7=
£ Asi0~108) 3 Aot NAHAE=HGA 23 Abol 7] S 7Hr=0.521, p=0.016)¢} FHA 217 A9 1= 71
of &m] = A IAIZE A=A FA 3 THTable 3) 2(F=, =-0.515, p=0.040; =, r=-0.462, p=0.020)
AR RE E7tR e 244, shzAele 24, &9 £ Btk AW o] Agaes 3347 d9
UL i oxd e s 4 24 B ) ied x4 Rl ) e ZZL 742 (r=-0.463, p=0.040)5}7 F73ZA7 Fu}
on WAES Ao ABFH AZAANA A AEIE Z7H=0.49, p=0.047)51A ). ¥ 327
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