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Sunum seyri

Uyarilmis potansiyel nedir, nasil elde edilir?
Hangi uyarilmis potansiyel calismalari kullantlir?
MS’teki yeri ve glincel literatur esliginde degisen yeri

Katki ve sorular



Amac
Afferent ve efferent fizyolojik yolaklar saglam mi?
Etkilenmenin dogasi — Aksonal ya da demyelinizan mi?
Seri incelemeler ile stirecin seyrinde degisme var mi?
Tedaviye yanit olup olmadigi

Neyi Olceriz?
Uyaran ile ortaya cikan yanitin 6zellikleri
Yanit amplitudd 0.1-20 uV - EEG amplitudid 60-100 pVv



Nasil dlceriz?
Averajlama

Superpoze etmek Sinyal /Guriltii = ﬁr sayls

=5=2°=32



En blyuk sorunumuz nedir? = Artefakt

e Elektrod direnci (<5 kQ) ve toprak baglantisi
e Deritemizligi (su zimparasi, alkol, SF)
e Saglam kablo

e Statik yuklerin notralizasyonu
— (Arastirici, yatak, cihazin topraklanmasi)
— Elektromanyetik alan karisiminin engellenmesi (kafesleme)

“Ortami ve cihazi iyi tanimak, malzemeyi titiz kullanmak ve bakimini yapmak”



Nasil tanimlar ve degerlendiririz?

Zaman ve polarite (pozitif, negatif)

Varlik ya da yokluk, latansin normal olup olmadigi (baslangic
ya da pikler arasi, hemisferik asimetri durumu)

e (£2.5-3 SD)
Inceleme kosullari

e Filtre degerleri, elektrod yerlesim pozisyonlari, uyari tiru ve
frekansi, kisiler arasi yas-boy-cinsiyet farkhliklari
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094 Yang et al. IOVS, February 2007, Vol. 48, No. 2

Frcume 1. (A) mfVEP stimulus dis-
play of 60 cortically scaled sectors.
(B) Sample responses for patient 2
for left eve (red) and right (blue) eye
monocular stimulations. (C) Latency
probability plots for the left (O8) and
right (O eyes.




Yontemlerin kiyaslanmasi

15 “’lik santral gorme alani e Eksantrik yerlesmis 60 adet
uyarilir, periferal retina 4x4 dama tasi paterni ile
uyarilmaz uyarilir

Ust gérme alani VEP e 4 ayri elektrod ve software
vanitinda cok fazla yer yardimi ile kayitlanir
almadigi icin buradaki e Tek sinyalden 60 adet
defektler sinyale yansimaz mfVEP ayristirilir

Tek bir ortalama yanit elde e 24°ye kadar uyarilabilir.

edilir, topografik sonuglar e Topografik haritalama,

degerlendirilemez o
.g. o . latans ve amplitid
Klinik iyilesme ile
korelasyonu Iyl deélldlr — : Clinical Neurophysiology 128 (2017) 1234-1245 :
Multifocal visual evoked potentials in optic neuritis and multiple @c,ﬂssm

sclerosis: A review

Gorm Pihl-Jensen *, Mathias Falck Schmidt, Jette Lautrup Frederiksen

Clinic of Optic Neuritis and Clinic of Multiple Sclerosis, Department of Neurology, Rigshospitalet - Glostrup, University of Copenhagen, Nordre Ringvej 57, 2600 Glostrup, Denmark




MS’teki anlami ve calismalardan 6rnekler

MS tanisinda % 70 anormal
MR’da >2 lezyon KIS olgularinda % 30 anormal

mfVEP latans anormalligi + olgularin MS’e donme orani %
36.4 iken

normal latansli ON olgularinda MS yok

Etkilenmeyi gosterir ancak progresyonu gostermede faydal
degildir



n multiple sclerosis patients
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Visual Evoked Potentials in Differential Diagnosis of
Multiple Sclerosis and Neurobehcet’s Disease

Haroe Turees ! Mugat Terzr! Ovmow Bavrar! Nmewuw Caverz,! Musa Owar!
and Owoer Us™

'Ondokuz blayis University, Faculty of Medicine, Depariment of Menrolooy, Samson, Turkey
“blarmara University, Faculty of Medicine, Deparmment of Nearology, Istanbol, Turkey, barmara
University, Depanment of Neurophysiology, Istanbul|, Tarkey

Behcet's disease, a multisystemic vascular mfammatory disorder of unknown ongin, 1s
relaovely rare and ceniral nervous system mvolvement 1s seen in 5% of affected mdividu-
als. This form of the disease, called as neurobehcet’s disease (INB), can be misdiagnosed
as multple sclerosis (MS), a demyelinating disorder of central nervous system, so their
differential diagnosis 15 important. In this study, to 1dentify the parameters of electrophysi-

Tapre 3. Statistical dismbution of P100 amplimde over the groups.

P 100 Amplimde pa
Groups Mean + 5.1, Test Value; p

Normal 105+ 38
NB 62+18 F=15
] 2% 1. 0.001%
MS 80+47
Normal-NB P Tukey HSD =4.4 0.00]1**
Normmal-MS P Tukey HSD = 2.6 0.004%*
NB-MS P Tukey HSD =2 4 0.015*

F, Oneway Anova test and Post Hoc tests Tukey HSD.

*p < 003, **p < 0.01.

© 2008 Tohokn University Medical Press




Evoked potential studies in the antiphospholipid
syndrome: differential diagnosis from multiple
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D Paran, J Chapman, A D Korczyn, O Elkayam, O Hilkevich, G B Groozman, 4T
D Levartovsky, | Lifinsky, D Caspi, Y Segev, V E Drory 9 JHNE

See end of articke for
authors’ affiliations

Correspondence to:

Dr Daphna Paran,
Department of
Eheumatology, Tel-fwiv
Medical Centre, &
YWeizmann Sireet, 64239
Tel-Aviv, lsroel;
Parané20@green.co. il

Accepted 15 August 2005
Published Online First
17 August 2005

Ann Rheum Dis 2006:65:525-528. doi: 10.1134/ard 2005.040352

Background: The CNS manifestations of the antiphesphelipid syndrome [APS) can mimic multiple sclerosis
both clinically and radiclogically.

Objective: To compare evoked potential studies in APS patients and patfients with multiple sclerosis with
similar neurclogical disability.

Methods: 30 APS patients with CNS manifestations and 33 patients with definite multiple sclerosis and
similar neuru|ugicu| disability underwent studies of visual evoked pufenﬁuh (VEF), somatosensory evoked
pnfenﬁu|5 (SSEP) in the upper and lower limbs (UL, LL), and 5ymp|:|1'|'|e1‘ic skin responses (33R) in the upper
and lower limbs.

Results: The neurclogical manifestations in the APS patients included stroke (n=17), transient ischaemic
attocks (n=10), and severe headoche with mu|ﬁp|e white matter lesions on brain MRI [n=3). Abnormal
SSEP (LL), and 55R [UL; LL) were seen in APS patients (37%, 27%, and 30%, re5pa:ﬁve|'y] but VEF and UL
SSEP were rarely abnormal [10% and 6%, respedively in APS v 58% and 33% in mulfiple sclerosis;
p=0.0005, p=0.008). Mean VEP latencies were more prolonged in multiple sclerosis (116 ms v 101 ms,
p=0.001). Only one APS patient had abnomal findings in all three evoked potential studies, compared
with seven patients in the multiple sclerosis group (p=0.04)

Condlusions: Abnermal VEPs are uncommon in APS in controst to multiple sclerosis. Coexisting
abnermalities in all other evoked potentials were similardy rare in APS. In patients with brain MRI iindings
compatible either with multiple sclerosis or APS, normal evoked potential tests, and especially a normal
VEP, may support the diagnesis of APS.

Evoked

potential APS Ms p Value
VEP 10% 58% 0.0005
UL SSEP 6% 33% 0.008
LL SSEP 37% 45% NS

UL SSR 27% 27% NS

LL SSR 30% 35% NS




Neurol Sci (2014) 35:781-783
DOI 10.1007/s10072-014-1635-6
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First-ever optic neuritis: distinguishing subsequent neuromyelitis
optica from multiple sclerosis

Young-Min Lim - So Young Pyun - Hyun Taek Lim -
In Hye Jeong - Kwang-Kuk Kim

Abstract To identify factors distinguishing subsequent
neuromyelitis optica (NMO) from multple sclerosis (MS)
after first-ever optic neuritis (ON), we compared ophthal-
mic findings and MRI features of 24 NMO and 55 MS
patients who initially presented with ON. The female-to-
male ratio was higher, and bilateral ON was more common
in NMO patients than in MS patients (p = 0.044 and
p = 0.020, respectively). The visual acuity (VA) score was
higher in NMO patients (p = 0.034), and a greater pro-
portion of NMO patients had a VA score =5 (p = 0.003).
The frequency of patients without pattern-reversal and
flash visual evoked potentials was higher in the NMO
group (p = 0.015). Brain MRI abnormalities were more
common in the MS group (p = 0.001). The optic chiasm
was affected in 25 % of NMO patients and was unaffected
in MS patients, although it did not reach statistical signif-
icance (p = 0.096). There were no differences with respect
to the severity ot swelling and enhancement of the optic
nerve. In conclusion, severe optic nerve damage at the first
ON attack was associated with subsequent development of
NMO, whereas presence of brain MRI abnormalities was
associated with developing MS.



A comparison of multifocal and conventional visual evoked
potential techniques in patients with optic neuritis/multiple
sclerosis

Larissa K. Grover + Donald C. Hood - Quraish GGhadiali - Tomas M. Grippo -
Adam S, Wenick - Vivienne C. Greenstein - Myles M. Behrens -

Jeffrey G. Odel 19 MS ve 40 NK
Table 1 The area under the ROC curve for different criteria Table 3 Sensitivity for different interocular critenia for a
specificity of 95%
Monocular Interocul ar
Sensitivity Specificity Misses
cVEP(60') 0.947 0.919
cVEP(15') 0.865 0.885 cVEP(60') 78.9 950 4
mfVEP(latency) 0.924 0.922 cVEP(15) 68.4 950 6
mfVEP(percent 0.900 0.053 mfVEP(latency) 68.4 950 6
abnormal) mfVEP(percent) 84.2 as.0 3
mfVEP|cluster) .863 01960 mfVEP(cluster) H0.5 as0 2
Table 2 Sensitivity for different monocular criteria for a Table 4 Sensitivity and specificity for different monocular
specificity of 95% OR interocular criteria
Sensitivity Specificity Misses Sensitivity Specificity Misses
cVEP(&0") 57.9 95.0 8 cVEP(60") 842 90.0 3
cVEP(15") 52.6 as.0 ¥ cVEP(15") 73.7 Q0.0 5
mfVEP(latency) 57.9 95.0 8 mfVEP(latency) 78.9 90.0 4
mfVEP(percent abnormal) 57.9 95.0 8 mf VEP{percent) 89.5 90.0 2
mfVEP(cluster) 474 95.0 10 mfVEP(cluster ) 94.7 90.0 1
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Relationship between Optical Coherence Tomography
and Electrophysiology of the Visual Pathway in Non-
Optic Neuritis Eyes of Multiple Sclerosis Patients

Prema Sriram’, Chenyu Wang?, Con Yiannikas®, Raymond Garrick®, Michael Barnett?, John Parratt>,
Stuart L. Graham"®, Hemamalini Arvind"®, Alexander Klistorner'®*

1 Australian School of Advanced Medicine, Macquarie University, Sydney, Australia, 2 Brain and Mind Research Institute, University of Sydney, Sydney, Australia, 3 Concord
Hospital, Sydney, Australia, 45t Vincent's Hospital, Sydney, Australia, 5Royal North Shore Hospital, Sydney, Australia, 6 Save Sight Institute, Department of
Ophthalmology, University of Sydney, Sydney, Australia

Received March 20, 2014; Accepted June 19, 2014; Published August 28, 2014

Methods: Sixty-two patients with relapsing remitting multiple sclerosis with no previous history of optic neuritis in at least
one eye were enrolled. All patients underwent a detailed ophthalmelogical examination in addition to low contrast visual
acuity, Optical Coherence Tomography, full field electroretinogram (ERG) and multifocal visual evoked potentials (mfVEP).

Results: There was significant reduction of ganglion cell layer thickness, and total and temporal retinal nerve fibre layer
(RNFL) thickness (p<<0.0001, 0.002 and 0.0002 respectively). Multifocal VEP also demonstrated significant amplitude
reduction and latency delay (p<<0.0001 for both). Ganglion cell layer thickness, total and temporal RNFL thickness inversely
correlated with mfVEP latency (r=—0.48, p<<0.0001 respectively; r=—0.53, p<<0.0001 and r=—0.59, p<<0.0001 respectively).
Ganglion cell layer thickness, total and temporal RNFL thickness also inversely correlated with the photopic b-wave latency
(r=-—0.35 p=0.01;r=-0.33, p=0.025; r=—0.36, p =0.008 respectively). Multivariate linear regression model demonstrated
that while both factors were significantly associated with RGC axonal and neuronal loss, the estimated predictive power of
the posterior visual pathway damage was considerably larger compare to retinal dysfunction.

Conclusion: The results of our study demonstrated significant association of RGC axonal and neuronal loss in NON-eyes of
MS patients with both retinal dysfunction and post-chiasmal damage of the visual pathway.
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Bilek — erb mesafesi/N9 = periferik iletim hizi
N9-P14 = Pleksus — medial lemniskus arasi iletim

(Pleksus servikomedyiiller bileske zamani)

P14-N20 = Medial lemniskus — korteks arasi iletim

(intrakortikal iletim zamani)
N13-N20 = Spinal + intrakortikal iletim
(Santral iletim zamani)






PF-FME
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Bilek — poplitea mesafesi/N8 = periferik iletim hiz
P17-P30 = Pleksus — medial lemniskus arasi iletim
(Pleksus servikomedyiiller bileske zamani)
P30-P39 = Medial lemniskus — korteks arasi iletim
(intrakortikal iletim zamani)
N22-P39 = Spinal + intrakortikal iletim
(Santral iletim zamani)



SEP’in MS’teki rollu nedir?

MS tanisinda % 60 anormal
Asemptomatik olgularda % 51 anormal

Posterior kord patolojisini gosterir*

Klinik pozitif semptomlar veya vibrasyon duyumunun yitimi ile iyi
korelasyon gostermez*



Spinotalamik traktus fonksiyonu olculebilir mi?

\

Chmcal Mewrophysiology 114 (2ME) 992- 1002 .
www.ekevier comfncatefclmph

Sensitivity of laser-evoked potentials versus somatosensory evoked
potentials in patients with multiple sclerosis

Jirg Spiegel™'. Christiane Hansen™", Ulf Baumeiirtner®,
Hanns Christian anfh, Rolf-Detlef Treede™*

“Inxitute of Physiology and Pathophysaology, Johamnes Gudenberg-Universty, Saarsdrme 21, 55099 Maing, Germany

Depariment of Neurodogy, fohamer Gutenberg-Unversify, Manz, Grermany

Accepled 1] Febmory ANE

20 kesin / 6 olasi MS - 22 kontrol olgusu
= amplittid ve latans anormalligi + (LEP % 60, SEP %40 anormal)
kombine kullanim ile sensitivite % 75



IUP - BAEP - MLAEP - P300

Yontem Tanimlamasi




IUP - BAEP - MLAEP - P300 n gy
11 -
3.
[~/ 1l
1.3 5 .
y N\
avd B : N - _ !
4 ~
o Jv\oswm e/
\ﬁ x/’\ Uar - 5.5'\1 ns/D Z- ,-’II
\ A L /
I V+ - I'|I\."“'j * A \\h'“h’ / ,."JI
\I 1|.4 29 _,_;;j \ o .f;'
~ / \ /
m \/\.‘\ ./ﬁ"""x\_‘. ,/,_'_,J" \‘-\’_-/ . . \“h\"\ﬂ_ﬁjf- .
) Absolu latanslar

| — Il latansi
Il — V latansi
| -V latansi
|/V amplitlidi
Taraf farklari

Koklear sinir distal bolge

Koklear sinir proksimal bolge, ntkleus
Trapezoid cisimcik-stperior olivar nikleus
Lateral lemniskus

Periferik sinir I. ve Il. Dalga

Alt pons lll. Dalga

Ust pons ve alt mezensefalon IV.-V. dalga




IUP - BAEP - MLAEP - P300
Oddball paradigmasi

I| |I| | |I| 111 |I| |I| | |I| | |I| | | Dorsolateral prefrontal korteks,
Temporo-paryetal bileske ve stiperior temporal korteks
Latans — Bilgi islemleme zamani
Amplitid — Bilgi islemlemede kronodispersiyon ya da

katilan bolgelerin azalmasi

Diff/Inp

e
o

cz-mastoid
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MS’teki anlami ve calismalardan 6rnekler

BAEP
MS tanisinda % 32 anormal
Asemptomatik olgularda % 21 anormal

Klinik beyin sapi tutulumu varliginda, MRG’ye goére
daha duyarhdir

MS olgularinda P300 latansinin uzadigi, kognitif
durum ve dizabilite ile de korele oldugu
gozlenmistir
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P300 and treatn

Cz nultiple sclerosis
G. N: s 4,
Pz
2.5 uV
+|— 200 ms

33 RRMS 100 mg/glin/4 hafta
Yorgunluk - VAS skalasi
sitsel ve gdrsel P300 calismalari var
Kisa P300 latansi olanlar daha iyi yanit +
Tahmin etmede % 76 spesifite ve % 75 sensitivite
(350 ms)
Gorsel P300 ile benzer yanit yok
P300 degisimi ile klinik diizelme arasinda korelasyon yok



MEP-MUP




Motor esik dlcimu
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Omloo

50-100 PV

10-20 uyarinin %’sinde




MEP-MUP

Santral Motor Gecikme
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Cift Uyarim — Fasilitasyon / Inhibisyon
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Cift Uyarim — Fasilitasyon / Inhibisyon
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Cift Uyarim — Fasilitasyon / Inhibisyon

|
Esik
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Muskarinik
Periferik uyari



Ucli uyarim metodu




MS’teki anlami ve calismalardan 6rnekler

MS tanisinda % 68 anormal
Asemptomatik olgularda % 20 anormal

Birden fazla MEP yontemin beraber kullaniimasi ve taraf
karsilastirmalari ile anormallik orani artar

MEP anormalligi ile klinik bulgular korelasyon gosterir



Journal of Neurology, Neurosurgery, and Psychiatry 1988;51:487-494
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Brain Stimulation 6 (2013) 6771
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Table 1 Sensitivities and detection rates of subdlinical lesions (%) of evoked potentials at baseline

VEP BAEP UL-SEP LL-SEP UL-MEP LL-MEP iSP
Sensitivity 62.2 28.6 24.3 56.8 32.4 67.6 27.0
Detection rate of subclinical lesions? 34.0 12.0 8.3 15.2 9. 53.6 N/Ab

VEP, visual evoked potentials; BAEP, brainstem auditory evoked potentials; SEP, somatosensory evoked potentials; MEP, motor evoked
potentials; UL, upper limb; LL, lower limb; iSP, ipsilateral silent period.
aSeparate analysis for left and right side.
biSP is not related to any known clinical deficit.
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Figure 1 Changes in the multimodal evoked potential score
(AmEPS) in RRMS patients with (open diamonds, n=7) or
without (filled circles, n= 30) relevant EDSS progression dur-
ing the 24-month follow-up. Starting at month 6, AmEPS
was significantly higher in progressive than stable patients
(all p<0.01).
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Combined evoked potentials as markers and predictors of disability in early
multiple sclerosis
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disability after 20 years v
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Background: The development of predictors of multiple sclerosis (MS) disability is difficult due to the complex interplay
of pathophysiological and adaptive processes.

Objective: The purpose of this study was to investigate whether combined evoked potential (EP)-measures allow
prediction of MS disability after 20 years.

Methods: We examined 28 patients with clinically definite MS according to Poser’s criteria with Expanded Disability
Status Scale (EDSS) scores, combined visual and motor EPs at entry (T0), 6 (T1), 12 (T2) and 24 (T3) months, and a
cranial magnetic resonance imaging (MRI) scan at TO and T2. EDSS testing was repeated at year |4 (T4) and year 20
(T5). Spearman rank correlation was used. We performed a multivariable regression analysis to examine predictive
relationships of the sum of z-transformed EP latencies (s-EP;) and other baseline variables with EDSS;:.

Results: We found that s-EPy; correlated with EDSS;c (rho=0.72, p<0.0001) and AEDSS:c 15 (rho=0.50, p=0.006).
Backward selection resulted in the prediction model: E (EDSS+:)=3.91-2.22 Xtherapy+0.079%age+0.057*s-EP, (Model |,
R2=0.58) with therapy as binary variable (I=any disease-modifying therapy between T3 and T5, 0=no therapy). Neither
EDSS;, nor T2-lesion or gadolinium (Gd)-enhancing lesion quantities at TO improved prediction of EDSS.;. The area
under the receiver operating characteristic (ROC) curve was 0.89 for model |.

Conclusions: These results further support a role for combined EP-measures as predictors of long-term disability
in MS.
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« There is an unmet need for markers predicting long-term disability in multiple sclerosis patients.
« Multimodal EP alterations at diagnosis predict future disability worsening in RRMS patients.
« Correlation with long-term disease burden was the highest for MEPs, BAEPs and upper limb SSEPs.

Objective: The aim of this study was to investigate whether early alterations in evoked potentials (EPs)
have a prognostic value in relapsing-remitting multiple sclerosis (RRMS).

Methods: We retrospectively selected 108 early MS patients with a neurological follow-up ranging from 5
to 15 years, in whom multimodal EPs (visual, brainstem auditory, somatosensory and motor) were per-
formed at diagnosis. A conventional ordinal score was used to quantify the observed abnormalities.
Results: The extent of change in the composite EP score was well correlated to the Expanded Disability
Status Scale (EDSS) at ten years (Y;g) and up to 15 years (Y;,_5) after disease onset. Analysis of the pre-
dictive value of the EP score showed an increased risk of disability progression at Y;p and Y115 of 60%
(p<0.0001) and 73% (p < 0.0001) respectively in patients with an EP score >4, Conversely, the risk of dis-
ability progression at Yqp and Yq1_15 associated with a lower EP score (<4) was reduced to 16% and 20%
respectively.

Conclusions: Our data support the good predictive value for long-term disability progression of multi-
modal EPs performed early after disease onset in RRMS patients.

Significance: This study, performed in a homogeneous RRMS cohort with long term follow-up, demon-
strates the value of an early comprehensive neurophysiological assessment as a marker for future
disability.
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Table 3
Longitudinal correlations between EP-Scores and EDSS over 3 years.

Score AEDSS im0

rho p 95% Cl
AQ-EPSt4-1o 0.47 <0.001 0.25-0.64
A0-EPSt4-m 0.41 0.003 0.14-062
Asq-EPSty_1o 0.39 0.004 0.16-0.58

EP: evoked potentials. ED55: expanded disability status scale. Rho: spearman rank
rho; TO: baseline, T4: year 3; q-EPS: quantitative EP-Score, 0-EPS: ordinal EP-Score,
50-EPS: semi-quantitative EP-Score. 95%-Confidence intervals (CI) were calculated
using bootstrapping with 1000 iterations.

p values <0.01 are bolded.

Table 4
Predictive correlations between EP scores at baseline and clinical development over

3 years.

Score EDSST.-I A EDSS‘M_T.D
rho p 95% (I rho p 95% Cl

qQ-EP5tp 0.85 =0,001 0.76-091 0.46 <0001 0.25-064
0-EPStg 0.84 <=0,001 0.77-0.89 0.44 <0001 0.22-0.62
sq-EPSm 0.86 <0001 0.79-090 0.44 <0001 0.22-063
AQ-EPStirp 056 =0.001 0.34-0.73 0.56 <=0.001 0.37-0.71
Ao-EPS5riome 0.21 0091 -0.09to 047 016 0197 —-010to042
AsqQ-EPSti_tp Q.15 0.234 —-0.07 to 036 0.30 0.014 0.08 to 0.51

EP: evoked potentials. ED55: expanded disability status scale. Rho: spearman rank
rho; TO: baseline, T1: month 6, T4: year 3; q-EPS: quantitative EP-Score, o-EPS:
ordinal EP-Score, sq-EPS: semi-quantitative EP-Score. 95%-Confidence intervals (CI)
were calculated using bootstrapping with 1000 iterations.

p values <0.01 are bolded.
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Fig. 1. Developmental of EP scores before and under fingolimod treatment. During pre-treatment period (1 year) VEP, SEP and MEP worsened (p = 0.01) while one year after fingolimod
reatment VEP and SEP ameliorated (p = 0.01) and MEP remained stable (p = 0.39). VEP = visual evoked potential; SEP = sensory evoked potentials; MEP = motor evoked potentials.
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Operant Up-Conditioning of the Tibialis Anterior Motor-Evoked
Potential in Multiple Sclerosis: Feasibility Case Studies

Aiko K. Thompson ,! Briana M. Favale,” Jacqueline Velez,” and Patricia Falivena’

'Department of Health Sciences and Research, College of Health Professions, Medical University of South Carolina, Charleston,
SC 29425, USA
“Helen Hayes Hospital, New York State Department of Health, West Haverstraw, New York City, NY 10993, USA

Damage to the corticospinal pathway often results in 'weak dorsiflexion of the ankle, thereby limiting the mobility of people with
multiple sclerosis (MS). Thus, strengthening corticospinal connectivity may improve locomotion. Here, we investigated the
teasibility of tibialis anterior (TA) motor-evoked potential (MEP) operant conditioning and whether it can enhance
corticospinal excitability and alleviate locomotor problems in people with chronic stable MS. The protocol consisted of 6
baseline and 24 up-conditioning sessions over 10 weeks. In all sessions, TA MEPs were elicited at 10% above active threshold
while the sitting subject provided 30-35% maximum voluntary contraction (MVC) level of TA background EMG. During
baseline sessions, MEPs were simply measured. During conditioning trials of the conditioning sessions, the subject was
encouraged to increase MEP and was given immediate feedback indicating whether MEP size was above a criterion. In 3/4
subjects, TA MEP increased 32-75%, MVC increased 28-52%, locomotor EMG modulation improved in multiple leg muscles,
and foot drop became less severe. In one of them, MEP and MVC increases were maintained throughout 3 years of extensive
follow-up sessions. These initial results support a therapeutic possibility of MEP operant conditioning for improving locomotion
in people with MS or other CNS disorders, such as spinal cord injury and stroke.



Clinical Correlations of Motor and
Somatosensory Evoked Potentials in
Neuromyelitis Optica

Wei-Chia Tsao'?, Rong-Kuo Lyu', Long-Sun Ro', Ming-Fen Lao’,
Chiung-Mei Chen’, Yih-Ru Wu', Chin-Chang Huang’, Hong-Shiu Chang",
Hung-Chao Kuo', Chun-Che Chu', Kuo-Hsuan Chang'*

1. Department of Neurology, Chang Gung Memorial Hospital-Linkou Medical Center, Chang Gung University
College of Medicine, Taoyuan, Taiwan, 2. Department of Neurology, Kaohsiung Medical University Hospital,

Kaohsiung, Taiwan PLOS ONE | DOI:10.1371/journal.pone.0113631 November 25, 2014
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Methods and Findings: Clinical symptoms and examination findings at relapses of
30 NMO patients were retrospectively reviewed. Abnormal MEPs were observed in
69.2% of patients. Patients with abnormal motor central conduction time (CCT) of
the lower limbs had higher Kurtzke Expanded Disability Status Scale (EDSS)
scores than those with normal responses (P=0.027). Abnormal SSEPs were found
in 69.0% of patients. Patients with abnormal lower limb sensory CCT had higher
EDSS scores than those with normal responses (P=0.019).In 28 patients followed
up more than 6 months, only one of 11 patients (9.1%) with normal SSEPs of the
lower limbs had new relapses within 6 months, whereas 8 of 17 patients (47.1%,
P=0.049) with abnormal SSEPs of the lower limbs had new relapses.
Conclusions: These results indicate MEPs and SSEPs of the lower limbs are good
indicators for the disability status at relapses of NMO. Lower limb SSEPs may be a
good tool for reflecting the frequency of relapses of NMO.



“Higbir ydntem MS igin spesifik olmadigi gibi etkilenmeyi de
sinirli bir sensitivite ile gosterir”

Fizyolojik etkilenmeyi ve etkilenmenin dogasini;
Seri incelemeler ile strecin seyrini;

Pognozu tahmin etmeyi...
Tedavi ajanina yanit olup olmayacagini;

Tedavi degisme gerekliligini;
Tedaviyi,



TesekkUr ediyorum...



MULTIPLE
SCLEROSIS | MSJ
JOURNAL

Topical Review

Multiple Sclerosis Jowrnal

A new role for evoked potentials in MS? T
Repurposing evoked potentials as biomarkers R4S 1770726

@© The Author(s), 2017.

for clinical trials in MS

Reprints and permissions:
http//www .sagepub.co.uk/
journalsPermissions.nav

Martin Hardmeier, Letizia Leocani and Peter Fuhr

Clinical Neurophysiology 125 (2014) 2150-2206

Contents lists available at ScienceDirect

Clinical Neurophysiology

journal homepage: www.elsevier.com/locate/clinph

Evidence-based guidelines on the therapeutic use of repetitive @ CrossMark
transcranial magnetic stimulation (rTMS)

Jean-Pascal Lefaucheur *>*, Nathalie André-Obadia“‘, Andrea Antal®, Samar S. Ayache *®, Chris Baeken "¢,
David H. Benninger ", Roberto M. Cantello’, Massimo Cincotta’, Mamede de Carvalho ¥, Dirk De Ridder "™,
Hervé Devanne ™°, Vincenzo Di Lazzaro®, Sasa R. Filipovic 9, Friedhelm C. Hummel ', Satu K. Jadskeldinen °,
Vasilios K. Kimiskidis ", Giacomo Koch ", Berthold Langguth ¥, Thomas Nyffeler ", Antonio Oliviero*,

Frank Padberg?, Emmanuel Poulet #*?, Simone Rossi®°, Paolo Maria Rossini *“*“, John C. Rothwell *¢,
Carlos Schonfeldt-Lecuona !, Hartwig R. Siebner *#*", Christina W. Slotema *, Charlotte J. Stagg ¥,

Josep Valls-Sole *¥, Ulf Ziemann ', Walter Paulus ®', Luis Garcia-Larrea %=™!




	MS ve Uyarılmış Potansiyeller
	Sunum seyri�
	Slayt Numarası 3
	Nasıl ölçeriz?
	En büyük sorunumuz nedir? = Artefakt
	Nasıl tanımlar ve değerlendiririz?
	Slayt Numarası 7
	Slayt Numarası 8
	Slayt Numarası 9
	Slayt Numarası 10
	Yöntem Tanımlaması
	Yöntem Tanımlaması
	Yöntem Tanımlaması
	Yöntem Tanımlaması
	Yöntem Tanımlaması
	Slayt Numarası 16
	Slayt Numarası 17
	Slayt Numarası 18
	Yöntemlerin kıyaslanması
	MS’teki anlamı ve çalışmalardan örnekler
	Slayt Numarası 21
	Slayt Numarası 22
	Slayt Numarası 23
	Slayt Numarası 24
	Slayt Numarası 25
	Slayt Numarası 26
	Slayt Numarası 27
	Yöntem Tanımlaması
	Slayt Numarası 29
	Slayt Numarası 30
	Slayt Numarası 31
	SEP’in MS’teki rolü nedir?
	Spinotalamik traktus fonksiyonu ölçülebilir mi?
	Yöntem Tanımlaması
	Slayt Numarası 35
	Slayt Numarası 36
	MS’teki anlamı ve çalışmalardan örnekler
	Slayt Numarası 38
	Slayt Numarası 39
	Yöntem Tanımlaması
	Motor eşik ölçümü
	Santral Motor Gecikme
	Sessiz Periyod
	Haritalama
	Çift Uyarım – Fasilitasyon / İnhibisyon
	Çift Uyarım – Fasilitasyon / İnhibisyon
	Çift Uyarım – Fasilitasyon / İnhibisyon
	Üçlü uyarım metodu
	MS’teki anlamı ve çalışmalardan örnekler
	Slayt Numarası 50
	Slayt Numarası 51
	Slayt Numarası 52
	Slayt Numarası 53
	Slayt Numarası 54
	Slayt Numarası 55
	Slayt Numarası 56
	Slayt Numarası 57
	Slayt Numarası 58
	Slayt Numarası 59
	Slayt Numarası 60
	Slayt Numarası 61
	Slayt Numarası 62
	Slayt Numarası 63
	Slayt Numarası 64
	Slayt Numarası 65
	“Hiçbir yöntem MS için spesifik olmadığı gibi etkilenmeyi de sınırlı bir sensitivite ile gösterir”��Fizyolojik etkilenmeyi ve etkilenmenin doğasını; �Seri incelemeler ile sürecin seyrini;��Pognozu tahmin etmeyi…��Tedavi ajanına yanıt olup olmayacağını;�Tedavi değişme gerekliliğini;�Tedaviyi; ��
	Teşekkür ediyorum... 
	Slayt Numarası 68

