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GRAFIKON 1.
lika Vilsonove bolesti kod ispitanika.
GRAPH 1. Summary of clinical types in the Wilson’s disease group.
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Neurofiziološka ispitivawa

(Premiere, Medelec, UK

cinske akademije u Beogradu.

Somatosenzitivni evocirani potencijali

metoda, stimulacijom desnog n. medianus

Fz. Frekvencija stimulacije
3 Hz

ms

Ag-AgCl
cm

C3’, koja

kΩ

naru radi kasnije evaluacije (off-line) latencije i

ms
Hz dB Hz

dB

N9 N13 merene

TABELA 1.
TABLE 1. Clinical, neurophysiological and neuroradiological data of patients with Wilson’s disase.
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1. 34 29 5 3 5 + 1000 1200 + A N N A
2. 35 34 1 5 Ø Ø Ø Ø Ø N N N N
3. 42 37 5 3 4 + 1250 1500 A N N A
4. 25 24 1 2 1 Ø Ø Ø + A N N N
5. 46 42 4 2 3 + 500 Ø Ø A A N N
6. 35 21 14 2 14 + 1500 1500 Ø A A A A
7. 33 31 2 2 1 + 900 1500 + A A N N
8. 35 34 1 5 1 + 1500 1500 Ø A N N A
9. 38 26 12 2 8 + 1000 1200 Ø A A A A

10. 25 24 1 3 1 + 1500 1500 Ø A N N A
11. 31 18 13 1 11 + 900 1800 Ø A A A N
12. 36 17 19 3 11 + 900 1800 Ø A A N N
13. 25 19 6 5 6 + 900 1200 Ø A N N N
14. 36 30 6 4 4 + 750 750 Ø A N A N
15. 30 25 5 1 4 + 1250 2100 Ø A N A N
16. 36 32 4 3 3 + 450 2100 Ø A A A N
17. 39 38 1 3 2 + 900 900 + A A N A
18. 45 40 5 4 1 + 750 1000 Ø A N A A
19. 26 23 3 4 2 + 1000 1000 Ø A N N A
20. 26 23 3 3 1 + 1000 1000 Ø A N A A

A – nenormalan nalaz; N

A – abnormal findings; N – normal findings; Ø – without treatment; MRI – magnetic resonance imaging; 
* 1 – mixed; 2 – parkinsonian; 3 – cerebellar; 4 – dystonic; 5 – hepatic
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negativnosti (N19 P25) u
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TABELA 2. Sredwe vrednosti i standardne devijacije latencija (ms) i amplituda (µV) multimodalnih evociranih potencijala (SSEP, 

TABLE 2. Mean values and standard deviations of latencies (ms) and amplitudes (µV) of multimodal evoked potentials (SSEP, VEP, ERP) in 20 patients 
with Wilson’s disease and 14 healthy control subjects.

Patients Healthy control subjects Statistical significance

SSEP

ms
Latencies (ms)

N9 10.41±0.72 9.11±0.43

p>0.05

N13 14.92±1.20 13.27±0.69
N19 21.37±1.53 19.87±0.86

N13-N9 4.44±0.62 4.28±0.53
N19-N13 6.55±0.87 5.78±0.61

Amplitude (µV)
Amplitudes (µV)

N9 4.06±2.98 3.78±1.41
N13 1.84±0.53 1.65±1.12

N20-P25 1.43±0.67 1.56±0.89

VEP

ms
Latencies (ms)

N75 77.12±7.04 78.42±9.28
P100 109.86±7.03 102.02±4.56 p<0.05
N135 145.78±11.04 142.06±14.25

p>0.05

Amplituda (µV)
Amplitude (µV) P100 6.47±3.18 5.81±2.76

ERP

ms
Latencies (ms)

N1 108.17±21.14 112.61±19.87
P2 189.21±12.11 186.18±18.94
N2 247.50±18.07 222.15±27.15

P300 375.71±48.36 321.63±61.16

µV
Amplitudes (µV)

N1 9.03±1.84 8.44±2.49
P2 6.55±4.14 5.41±2.17

N2-P300 16.25±6.66 19.72±6.35 p<0.05
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GRAFIKON 2. Procenti nenormalnosti multimodalnih evoci-
ranih potencijala kod ispitanika, prikazani u vidu histograma

-
mulativni zbir (VEP+SSEP ili VEP+SSEP+KEP).
GRAPH 2. Percentage of abnormal multimodal EPs of the WD group, 
presented as histogram of separate modalities (VEP, SSEP and ERP) or 
as a cumulative sum (VEP+SSEP or VEP+SSEP+ERP).



SLIKA 1. Primeri nenormalnosti SSEP kod bolesnika sa Vilso-

A -
solutne latencije komponente N19 (22,2 ms) i intertalasne laten-
cije N19-N13 (7,5 ms), SSEP dobijenih pri stimulaciji desnog
n. medianus
demijelinizacioni tip nenormalnosti; bolesnik star 31 godinu,

-
ne oblike izazvanih odgovora u svim nivoima. B) Desinhroniza-

-
solutne i intertalasne latencije (izuzev korteksne P25 kompo-
nente; apsolutna latencija 31,6 ms) i izostanak tzv. kasnih kortek-
snih komponenti (tzv. aksonalni tip nenormalnosti). C
precentralnih (frontalnih) i postcentralnih (parijetalnih) 
derivacija sa prominentnim korteksnim potencijalima P21 i N30
(F3-A1/A2 i C3-A1/A2).
FIGURE 1. Examples of abnormal SSEP findings in patients with Wil-
son’s disease.
A) Conductive abnormality, represented as prolongation of absolute 
latency of N19 component (22.2 ms), as well as relative latency N19-N13 
(7.5 ms), SSEP after right median nerve stimulation at wrist, with simul-
taneous recording from 4 channels (so called demyelinating type of 
abnormality; 31-year-old patient, duration of disease 13 years); note 
well formed EPs at all concomitantly recorded traces. B) EPs desyn-
chronisation at all recording levels, with only slightly prolonged abso-
lute and relative latencies (excepted cortical P25 component latency 
31.6 ms) and absence of late cortical responses (so called axonal type 
of abnormality). C) Recordings from pre-central (frontal) and post-cen-
tral (parietal derivations), with prominent cortical potentials P21 and 
N30 (F3-A1/A2 and C3-A1/A2).

SLIKA 2. -
ne derivacije (occ. dex, occ. sin i occ. mid) pri stimulaciji punim 

-
-

ja P100 komponente bila je 148 ms

obliku slova W
-

FIGURE 2. Example of abnormal VEP recorded in three occipital deri-
vations (occ. dex, occ. sin i occ. mid) after full field stimulation, in pa-
tient with long duration of Wilson’s disease followed by numerous 
neurological abnormalities. The absolute latency of P100 component 
was 148 ms (upper trace). Note abnormal EP form with absence of 
clear peak, but W-shaped form. This type of abnormality leads to 
equivocal determination of peak latency, so an approximative method 
should be used (crossed dotted lines on the upper trace).

SLIKA 3. Primer nenormalnosti KEP kod bolesnice sa Vilsono-
-

dowem delu snimka vidi pozitivna defleksija u svim derivaci-
jama (Fz, Cz i Pz) koja odgovara talasu P300
apsolutnom latencijom (497 ms). 
FIGURE 3. Example of abnormal ERP in patient with Wilson’s disease. 
Note upper traces with poorly differentiated responses following fre-
quent stimuli, contrary to positive deflection on lower traces corre-
sponding P300 response in all derivation (Fz, Cz and Pz), with clearly 
prolonged absolute latency (497 ms).

snika sa VB.
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B
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ABSTRACT
The aim of this study was to investigate the involvement 

of the following functional systems: somatosensory evoked 
potentials (SSEP), visual evoked potentials (VEP), and event 
related potentials (ERP), in twenty patients with Wilson’s dis-
ease (WD). VEP and SSEP abnormalities were discovered in 8 
patients respectively (40%), whereas ERP were either absent or, 
in the case of 10 patients (50%), had significantly prolonged 
P-300 latencies. Taken together, at least one evoked poten-
tial abnormality was discovered in 17 patients (85%). Only in 
3 patients (15%), involving either the isolated hepatic type of 
disease or short illness duration of the neurological type, were 
normal evoked potential findings observed. Our findings sug-
gest the usefulness of multimodal evoked potential abnormal-

ities in the evaluation of subclinical manifestations in patients 
with WD.
Key words: Wilson’s disease; evoked potentials; visual evoked 
potentials; somatosensory evoked potentials; event related po-
tentials
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