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— Abstract —

Segmental Demyelination in Diabetic Neur opathy

Kwang-lk Jung, M.D.

Department of Rehabilitation Medicine, Hallym University College of Medicine, Anyang, Korea

Objectives : Conduction block is an electrophysiological hallmark of segmental demyelination. If seg-
mental demyelination was a prominent part of the pathology of diabetic neuropathy, then conduction
block should be common in patients with diabetic neuropathy. The purpose of this study is to assess the
degree of conduction block and relationship between conduction block and clinical features in diabetic
patients.

Methods : We performed median, ulnar, and deep peroneal motor nerve conduction studiesin 31 normal
adults and 36 patients with diabetic neuropathy. We measured amplitude dacay, area decay, and temporal
dispersion of compound muscle action potentials. In normal subjects, the upper normal limits
(mean+2SD) of amplitude decay, area decay, and temporal dispersion of compound muscle action poten-
tials were calculated. In the patients group, beyond the upper normal limit of amplitude decay or area
decay without increase of upper normal limit of temporal dispersion was considered as conduction block.
In case amplitude or area decay were greater than 30%, we considered them as conduction block athough
temporal dispersion went beyond upper normal limit in this study.

Results : In diabetic patients, a total of 208 nerve segments was evaluated. The criteria for conduction
block were met in only 17 (8.2%) nerve segments in 10 patients. In the 17 nerve segments with conduc-
tion block, the mean amplitude decay was 28.6% and the mean area decay was 26.1%. Statistically, the
clinical features of the patients showed no significant difference according to the presence of conduction
block in terms of duration of disease, blood glucose level, and HbA1c.

Conclusion : With the criteria of conduction block as described above, conduction block was uncom-
mon in diabetic neuropathy. In addition, the presence of conduction block was not related to the severity
of clinical featuresin diabetic patients.
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Fig. 1. Components of compound muscle action potential.
NPA: negative peak area, PPA: positive peak area,
NPA': additional negative peak area.

Amp*—Amp®

Amp' x 100

Amplitude decay(%)=

Area’—Area’
Area decay(%)= ~ area >~ 100

Temporal dispersion(%)= Dulr;%?durdx 100

Fig. 2. lllustration and formula of amplitude decay, area decay
and dispersion between distal and proximal compound
muscle action potentials. Amp": peak to peak amplitude
recorded at distal stimulation(mV), Amp?: peak to peak
amplitude recorded at proximal stimulation(mV), Are&:
negative peak arearecorded at distal stimulation(mVm-
sec), Ared: negative peak arearecorded at proximal sti-
mulation(mVmsec), Dur®: negative peak duration record-
ed at proximal stimulation(msec), Dur®: negative peak
duration recorded at distal stimulation(msec).
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Table 1. Physiologic Conduction Block and Temporal Dispersion in Normal Subjects

Median nerve(n=33)

Ulnar nerve(n=32) Peroneal nerve(n=32)

Amplitude decay(%) 9.5£4.9(19.3)
Area decay(%) 6.5+4.7(15.9)*
Temporal Dispersion(%) 6.3+4.1(14.5)

7.8+4.0(15.8)! 10.1+4.9(19.9)"
4.7+4.5(13.7): 5.3+3.6(12.5)!
5.9+4.3(14.5)! 5.2+3.7(12.6)"

Values are mean+SD, 1: mean+2SD, upper normal limit

Table 2. Age and Sex Distribution of Patients

Table 3. Clinical Charateristics of Patients with DM

Age(years) Male Female Tota
20~29 0 1 1
30~39 2 1 3
40~49 4 5 9
50~59 3 2 5
60~69 5 7 12
70~79 2 4 6
Total 16 20 36

Table 4. Duration of Diabetes in Patients

Duration of diabetes(years) No. of cases

<1 1

1-5 19

6~10 9

11~15 3

16~20 3

21~ 1

Total 36
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Age(years) 55.3+12.8

Duration of disease(years) 7.3t5.8

Fasting blood glucose(mg/dL) 201.9+74.5

2 hour postprandial blood glucose(mg/dL) 269.9+62.0

HbA 1c(%) 11.9+3.9
Values are mean+SD.

Table 5. Distribution of Nerves with Conduction Block in the
Patients with Diabetic Neuropathy

Nerves No. of cases(%)
Median nerve 3/71(4.23)
Ulnar nerve 6/72(8.33)
Deep peronea nerve 8/65(12.31)
Total 17/208(8.17)
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Table 6. Numbers of Nerves with CB* in each Patient

No. of nerves with CB* No. of cases
1 6
2 2
3 1
4 1
Total 10

1. CB : Conduction Block

Table 7. The Latency of Motor Nerve Conduction Study in
Diabetic Neuropathy According to the Presence of
Conduction Block
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Table 8. The Conduction Velocity of Motor Nerve Conduc-
tion Study in Diabetic Neuropathy According to the
Presence of CB*

Latency(msec) Conduction velocity(m/sec)
Nerves - - - - Nerves - - - -
Patientswith CB*  Patients without CB* Patients with CB* Patients without CB*
Median nerve 6.3+2.3 4.3+1.2 Median nerve 33.1+21.5 49.8+6.7
Ulnar nerve 4.0£1.5 3.0+£0.6 Ulnar nerve 43.1+12.7 52.8+7.3*
Deep peronea nerve  6.1+0.7 5.0+0.7* Deep peroneal nerve  38.5+5.0 40.515.1
Values are mean+SD. Vaues are meantSD.
1. CB : Conduction Block 1. CB : Conduction Block
* 1 p<0.05 * 1 p<0.05

Table 9. Clinical Characteristicsin Diabetic Patients According to the Presence of CB*

Patients with CB'(n=10)

Patients without CB*(n=26)

Age(years)

Duration of disease(years)

Fasting blood glucose(mg/dL)

2 hour postprandial blood glucose(mg/dL)
HbA 1c(%)

58.0£10.6 54.3+13.6
6.8+5.4 7.5+6.0

226.8+£82.1 192.4+70.7

301.7+60.6 257.7£59.1
12.4+4.2 11.7+3.8

Values are meantSD, 1. CB : Conduction Block
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