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Application of Proximal Stimulation for Somatosensory Evoked
Potentials in Patients with Diabetic Polyneuropathy

Hyung-Min Kwon, M.D., HyunWoo Nam, M.D., Jung-Joon Sung, M.D., Chang-Hee Lee, B.S,,
Young Joo Park, M.D* , and Min Kyong Moon, M.D?*

Department of Neurology and Internal Medicing |
Seoul Municipal Boramae Hospital and Seoul National University College of Medicine

Background: Somatosensory evoked potential (SSEP) is valuable for the evaluation of the central pathway.
However, peripheral neuropathy sometimes renders the test useless by preventing the conduction from reaching the
CNS. We postulated that the peripheral conduction problems could be overcome by proximal stimulation in SSEP and
wanted to verify thisin the study.

Methods: Twenty patients with diabetic sensorimotor polyneuropathy were included. SSEP was elicited by stimulat-
ing the median and posterior tibial nerves. We compared the effect of distal and proximal stimulations in each SSEP in
the aspect of presence/absence and various latencies of resultant waves.

Results: Among the 40 cases, proximal stimulation caused reappearance of subsided waves in 10 cases (25%). In the
median nerve SSEP, proximal stimulation made EN1 and CN2 visible which were not evident when distally stimulated.
In the posterior tibial nerve SSEP, there was also improvement of forming waves when proximally stimulated.

Conclusions: In the diabetic polyneuropathy, proximal stimulation of SSEP is more effective than the conventional
distal stimulation in evaluating central pathway.
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Table 1. Comparison between Distal and Proximal Stimulation of Median Nerve Somatosensory Evoked Potential (n=20).
MNSEP

Patient Sex NCS EN1  CN2 N1 EN1- CN2- EN1- EN1I' CN2 NI EN1 - CN2'- ENI' -
/Age CN2 N1 N1 CN2 N1 N1

1 Fl62 SMP 84 12.3 18.1 39 5.76 9.66 5.34 948 1438 414 534 934
2 F/65 SMP 113 152 218 384 66 104 6.24 102 1672 39 652 1048
3 F/60  SMP 8.82 126 18.1 3.78 5.46 9.24 558 978 148 4.2 504 924
4 M/65 SMP 10.6 152 20.5 4.56 534 9.9 6.42 110 164 456 54 9.9
5 M/70  SMP 9.36 14.0 193 4.62 5.34 9.96 5.94 101 156 414 552 966
6 M/62 SMP 115 153 21.3 3.78 6.0 9.78 6.72 114 167 468 534 100
7 M/71  SMP 84 125 176 4.08 5.16 9.24 5.04 936 148 432 546 978
8 F/54 SMP 8.46 126 17.9 4.14 5.28 9.42 5.16 972 155 456 582 104
9 F/63 SMP 10.7 144 194 3.66 5.04 8.7 6.66 109 163 4.2 54 96
10 F42 SMP 105 145 211 3.96 6.66 10.6 6.24 106 175 438 69 113
1 F76 SMP 9.66 12.8 19.2 312 6.42 9.54 6.3 984 170 354 716 107
12 Feé6 SMP 104 141 20.3 372 6.24 9.96 6.24 104 167 4.2 63 105
13 M/63 SMP 9.54 13.6 194 4.08 5.82 9.9 5.88 102 161 432 59 103
14 M/61 SMP 103 14.2 20.1 3.96 5.88 9.84 6.36 105 158 414 53 94
15 M/44  SMP 9.9 13.7 19.6 384 582 9.66 5.52 9.6 153 408 57 978
16 M/69 SMP 116 14.8 211 3.18 6.3 9.48 7.02 114 175 438 612 105
17 M/50 SMP no no 23.6 no no no 7.56 125 188 49 63 113
18 M/55  SMP 9.96 137 196 3.78 5.88 9.66 6.12 101 161 39 606 100
19 M/46  SMP 10.7 14.6 20.8 39 6.18 10.1 5.82 101 167 432 66 109
20 F70 SMP 9.24 12.6 18.7 3.36 6.06 9.42 5.64 9.6 14.9 396 528 924
Mean 9.97 1383 1988 386 5.85 9.71 609 1034 1620 425 588 10.12
+SD +101 +£101 +149 £038 048 =+043 +079 +079 *106 £031 =060 *0.63

SMP, sensorimotor polyneuropathy
EN1, CN2, and N1 are potentials evoked after the stimulation at the wrist.
EN1',CN2' ,and N1’ are potentials evoked after the stimulation at the antecubital fossa.

Figure 1. The Difference of Waves Elicited by Distal Stimulation (A) and by Proxima Stimulation (B) in Somatosensory Evoked
Potential Tests. Note the prominence of wavesin (B).
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Table 2. Comparison between Distal and Proximal Stimulation of Posterior Tibial Nerve Somatosensory Evoked Potential (n=20).

PTSEP
Patient Sex/Age NCS LN1 TN1 P1 LN1-P1 TN1-P1  LNT TNI P’ LNZI1 -PI’ TNI1 -PI
1 F/62 SMP no no 43.9 no no 15.7 16.0 39.0 233 23.0
2 F/65 NP no no 52.0 no no 114 11.9 329 215 21.0
3 F/60 SMP no no 39.0 no no 13.0 13.3 26.6 136 13.3
4 M/65 NP no no no no no 13.2 13.9 305 16.6 174
5 M/70 NP no no 124 no no 12.2 125 36.1 23.9 23.6
6 M/62 SMP no no no no no 115 12.0 30.6 19.1 18.6
7 M/71 NP no no 42.8 no no 11.3 11.5 318 205 20.3
8 F/54 SMP no no 38.1 no no 11.3 11.5 318 20.5 20.3
9 F/63 NP no no 38.7 no no 134 135 26.0 12.6 125
10 F/42 NP no no 47.3 no no no no 43.2 no no
11 F/76 SMP 21.2 21.8 38.8 17.6 17 16.2 16.6 33.0 16.8 16.4
12 F/66 NP no no 47.7 no no no no 29.7 no no
13 M/63 SMP 21.2 21.6 40.9 19.7 19.3 121 12.6 37.6 255 25.0
14 M/61 SMP 245 25.0 41.8 17.3 16.5 14.3 14.8 33.2 18.9 184
15 M/44 SMP 23.7 25.6 42.8 19.1 17.2 16.8 16.9 40.7 239 238
16 M/69 NP no no 51.0 no no no no 43.2 no no
17 M/50 NP no no no no no no no no no no
18 M/55 SMP 214 219 40.5 19.1 18.6 135 14.8 32.6 19.1 17.8
19 M/46 SMP no no no no no no no no no no
20 F/70 SMP no no no no no no no no no no
Mean 22.40 23.18 43.18 18.56 17.72 13.28 13.70 34.03 19.70 19.39
+ SD +158 +195 +443 +105 +118 +18 *+18 +520 +38 + 380
SMP, sensorimotor polyneuropathy; NP, no potential in sural nerve
LN1 and TN1, and P1 are potentials from the stimulation at the ankle.
LN1 and TN1', and P1' are potentials from the stimulation at the popliteal fossa.
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