Korean J Clin Lab Sci. 2021;53(2):151-157

&

Korean Society for
Clinical Laboratory Science

ORIGINAL ARTICLE

https://doi.org/10.15324/kjcls.2021.53.2.151

Korean Journal of

CLINICAL LABORATORY SCIENCE

CUNICAL
LABORATORY
SCIENCE v sieums

Quantitative Analysis of Electrophysiological
Characteristics of CIDP and CMT Type 1:

Sensory Nerve Research
Ji-Hyuk Kang

Department of Biomedical Laboratory Science, College of Health and Medical Science, Daejeon University, Daejeon, Korea

CIDP2} CMT 189] 7 |A42|5% S0 TH3t T A1

7k

U2 AT

A

st B Ao sarettist ol g e et

ARTICLE INFO ABSTRACT

Received March 29, 2021
Revised 1% April 9, 2021
Revised 2" April 14, 2021
Accepted April 14, 2021

Charcot-Marie-Tooth disease (CMT) is a slowly progressive hereditary degenerative disease and
chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is an acquired immune-mediated
disorder characterized by weakness and sensory deficits. The purpose of this study was to analyze

and compare the electrophysiological characteristics observed in sensory nerve conduction studies
(SNCS) of both diseases. A retrospective study of 65 patients with a diagnosis of CIDP (N=35) and
CMT type | (N=30) was performed. This study analyzed No potentials ratio, distal compound nerve
action potential (dACNAP) of various nerve types, and a correlation coefficient analysis of the sensory
nerve conduction velocity (SNCV). As a result, | found that CMT 1 was more severe systemic

demyelinating and axonal polyneuropathy better than CIDP (£<0.05). In a quantitative analysis of

Key words dCNAP and SNCV, especially sural nerve was the most severe nerve injury observed in both
g\?; diseases. In correlation and scatter plot analysis, CMT 1 showed relatively high correlations compared
dCNAP to CIDP based on the correlation coefficient analysis (Fisher's Z test) of SNCV. The results of this
SNCV study suggested that CMT 1 showed the slowness in SNCV, one of the characteristics of demye-
linating polyneuropathy, and this slowing had a uniform pattern. In conclusion, electrophysiological
characteristic of SNCS may be useful in the diagnosis and research between patients with CMT 1 and

CIDP.
Copyright © 2021 The Korean Society for Clinical Laboratory Science. All rights reserved.
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Table 1. Axis of sensory nerve conduction velocity for Spearman’s
correlation analysis

Xi X2
Axis
Nerve Segment Nerve Segment
CM A Median F-W Ulnar F-W
CM B Median F-W Sural A-p14
CM C Ulnar F-W Sural A-p14
CM D Ulnar F-W Ulnar E-A

Abbreviations: CM, correlation measurement; F-W, finger to wrist;
A-p14, Ankle to 14 cm proximal; E-A, elbow to axilla.
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Table 2. Comparison of the non-potential ratio of the CIDP and the CMT1 groups

Median nerve dCNAP (uV)

Ulnar nerve dCNAP (uV)

Sural nerve dCNAP (uV)

Group

N/TN (%) N/TN (%) N/TN (%)
CIDP 24/75 (32.0) 20/70 (28.6) 42/96 (43.8)
CMT1 11/40 (27.5) 15/38 (39.5) 43/66 (65.2)

Abbreviations: CIDP, chronic inflammatory demyelinating polyneuropathy; CMT1, charcot-marie—tooth type |; dCNAP, distal compound nerve

action potential; N/TN (%), cases out of total sample number (%).

Table 3. Statistical significance analysis of the dCNAP amplitude (nV)

CIDP CMT1
dCNAP Amp t (P)
N M SD N M SD
Median nerve 51.0 15.2 11.6 29.0 6.6 8.0 3.532 (0.007)***
Ulnar nerve 50.0 9.4 7.8 23.0 6.1 5.6 1.812 (0.074)
Sural nerve 54.0 10.4 7.4 23.0 4.3 3.2 5.082 (0.000)***
**x p0.001.

Abbreviations: dCNAP Amp, distal compound nerve action potential amplitude: CIDP, See Table 2; N, number; M, mean; SD, standard

deviation.
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Table 4. Serial analysis for the severity ratio of abnormal dCNAP amplitude (uV)

Median nerve dCNAP

Ulnar nerve dCNAP

Sural nerve dCNAP

EOA N/TN (%)

N/TN (%)

N/TN (%)

Abn. >10% >50% Abn.

>10% >50% Abn. >10% >50%

CIDP  42/75 (56.0) 42/75 (56.0) 34/75 (45.3) 53/70 (75.7) 46/70 (65.7) 38/70 (54.3)
CMT1 35/40 (87.5) 35/40 (87.5) 28/40 (70.0) 34/38 (89.5) 33/38 (86.8) 30/38 (79.0)

64/96 (66.7) 58/96 (60.4) 45/96 (46.9)
59/66 (89.4) 59/66 (89.4) 52/66 (78.8)

Abbreviations: See Table 2; EOA, extent of abnormality; Abn, abnormal.

Table 5. Statistical significance analysis of the sensory nerve conduction velocity (m/s)

CIDP CMT1
SNCV t(P)
N M SD N M SD
Median nerve (F-W) 75.0 25.0 18.8 40 19.4 14.6 1.776 (0.079)
Ulnar nerve (F-W) 70.0 25.8 18.3 38 16.3 15.4 2.706 (0.008)**
Sural nerve (A-p14) 96.0 19.47 17.9 66.0 9.1 13.1 4.263 (0.000)***

**p<0.01, ***p<0.001.

Abbreviations: See Table 1 and 3; SNCV, sensory nerve conduction velocity; m/s, meters per second.
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Figure 1. Scatter plots of sensory nerve conduction velocity in CIDP
and CMT1. Correlation coefficients are also shown. Uniform tendency
of conduction velocity in CMT1 is better than CIDP. Spearman’s
correlation analysis and Fisher's Z test (£<0.05).
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Table 6. Comparison of the electrophysiological characteristics of the sensory nerve conduction velocity (m/s)

Median nerve SNCV (F-W)

Ulnar nerve SNCV (F-W)

Sural nerve SNCV (A-p14)

EOA N/TN (%)

N/TN (%)

N/TN (%)

Abn. >10% <50% Abn.

>10% >50% Abn. <10% <50%

CIDP 61/75 (81.3) 50/75 (66.7) 25/75 (33.3) 48/70 (68.6) 37/70 (52.9) 22/70 (31.4) 69/96 (71.9) 54/96 (56.3) 44/96 (45.8)
CMT1 36/40 (90.0) 35/40 (87.5) 21/40 (52.5) 34/38 (89.5) 33/38 (86.8) 22/38 (57.9) 62/66 (93.9) 61/66 (92.4) 43/66 (65.2)

Abbreviations: See Table 4.
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