g A

=] AT ZRIA
Negative Variation

Meolzel MEL WHIF JoEitistn ofnioyst ¢

HIEAM BXt ZEE BiiEC 2

OHEAN1 74
1

J Korean Neurol Assoc/ Volume 24 / December, 2006

¥ 2] Contingent

Contingent Negative Variation of Pre- and Post-Hemodialysis in

Patient with End Stage Renal Disease
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Background: The contingent negative variation (CNV) reflects neuronal activities related to sensorimotor integration
and motor planning or execution and is probably originated from the frontal-subcortical circuit. The aim of this
study is to investigate the neurophysiologic changes in uremia and the effect of hemodialysis to them by utilizing

the CNV test.

Methods: Fifteen right-handed healthy subjects and 12 patients with end stage renal disease (ESRD) were studied.
CNV was recorded from Fz, Cz, and Pz referenced to linked ear lobes by using an S1 (click) - S2 (flashes) - key
press paradigm. The amplitude of initial CNV (iCNV) was calculated as the average amplitude of 550~750 msec
after S1. The amplitude of late CNV (ICNV) was calculated as the average amplitude between 200 msec before
S1 and S2. The test was repeated for the patients group at the time of pre- and post-hemodialysis. Neuropsychological
measurements, the trail making test (TMT) and mini-mental state score (MMSE), were conducted at the time of

each test.

Results: Both the mean amplitudes of iCNV and ICNV at the vertex (Cz) were significantly lower in the patient
group than those in the control group (p<0.05). The MMSE score and TMT were also significantly different
between the patient and control group (p<0.05). There was no significant correlation between the values of neuro-
psychological tests and the parameters of CNV. Both iCNV and ICNV were not significantly different between the

pre- and post- dialysis test.

Conclusions: It appears that CNV negativity in uremia reflects dysfunctions in the frontal-subcortical circuit. In
addition, hemodialysis seems to have no significant effect on it in patients with ESRD.
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Table 1. Demographic features and history of renal disease in enrolled patients with ESRD

No. Age, Sex Age at onset Duration of  Age at onset Duration of Total HD Causes of
case y of ESRD, y ESRD, m of HD, y HD, m frequency renal disease
1 61 F 56 60 51 1 12 Kidney mass
2 63 M 56 84 56 84 1008 HT
3 58 M 56 24 58 1 12 DM
4 40 F 40 4 40 4 52 HT
5 60 F 59 12 60 2 24 Iatrogenic
6 44 F 41 29 42 23 299 DM
7 49 M 45 48 46 25 325 DM
8 63 M 61 16 63 2 24 Unknown
9 47 M 36 132 39 96 1344 HT
10 49 M 47 14 47 13 156 DM
11 60 M 60 7 60 1 8 DM
12 44 F 40 48 42 24 312 DM

ESRD; end stage renal disease, HD; hemodialysis, HT; hypertension, DM; diabetes mellitus, y; year-old, m; month
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Table 2. Neuropsychological features in control and patients
with ESRD

Patients with

f;j{rs")l ESRD P value
(n=12)
Age, y 452+13.2 53.248.5 0.17
Male-female ratio 9/6 7/5 0.93
Mini mental state score 28. 7+1.1 28.0+1.2 0.16
Trail making test
Part A, sec 15.6+4.0 36.6+£14.0 <0.001
Part B, sec 21.748.1 51.9£14.0 <0.001
B-A 6.1+6.4 15.3+8. 8 0.004
B/A 1.4+£0.4 1.5+0.4 0.31
ESRD; end stage renal disease
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Figure 1. Example of CNV wave from Fz, Cz, and Pz and
schematic of the S1-S2 reaction time task. CNV of one
control patient are denoted by the solid line, pre-dialysis test
of case 5 by the dash line, and post-dialysis test of case 5 by
the dotted line.

CNV; contingent negative variation, ESRD; end stage renal
disease

Table 3. Parameters of CNV in control and patients with ESRD
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3 O ICNVE= 82 oA 200 msec o] B
ANE Anbste] S8s1leh(Fig. 1). S4E o3 SolA d
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Aol Z¥zF Al3gE AAL A= E**%jffiﬂ B HAE7b|
OFFt Ao)7h glYlem IONVE] H9+= 3|2 £A4 & dupr}
o o HPAEZS YEPITHICNV: 1,26+1,.06 uV vs 1,29+
0.89 uV, ICNV: 1,4143.93 uV vs 1,07+1.22 uV, Table 3,
Fig. 2). iCNV&} ICNV %3} ESRD2] 7|7t 4= HDY] 7|7F
= Atol9] AL iCNVeL ICNV %123} TMT-A, B At
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5 of| Q)4 02 ESRDIAA =
A AR Aol ‘?ﬂ% A &5(paratonia), THHEAL W ujet
g Wkl 5o ARG o] G Eo] WsE skt o] 9]
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i

Control Patients with ESRD, Patients with ESRD, P value® P value®

(n=15) pre-dialysis (n=12) post-dialysis (n=12) value value
iCNV, uV 3.12+2.12 1.26+1.06 1.29+0.89 0.02 0.64
ICNV, uV 3.85+2.16 1.41+£3.93 1.07£1.22 0.01 0.70

Data are means+SD. °P value comparing control versus patients with ESRD (pre-dialysis) by Mann-whitney U test, °P value comparing
patients with ESRD (post-dialysis) versus patients with ESRD (post-dialysis) by Wilcoxon signed rank test.
ESRD; end stage renal disease, iCNV; initial contingent negative variation, ICNV; late contingent negative variation
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Figure 2. Distribution of the amplitude of iCNV and ICNV in patient with ESRD (pre-dialysis) and control group. Mean amplitudes

of iCNV and ICNV significantly decreased in the patient group than in control group.
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