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Transcraniéle magnetische
stimulatie en herstel na een
beroerte

Bart van der Worp



belangenverstrengeling/disclaimer

= geen expert transcraniéle magnetische stimulatie (TMS)
= onderzoeker B-STARS trial + fase 3 trial
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Zoeken binnen deze ric Uitgangsvraag

Wat is het effect van non-invasieve hersenstimulatie met rTMS op functioneel herstel na een
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herseninfarct of hersenbloeding?

De uitgangsvraag omvat de volgende deelvragen:

1. Wat is het effect van rTMS op functies van de bovenste extremiteit?

2. Wat is het effect van rTMS op functies van de onderste extremiteit?

3. Watis het effect van rTMS op taalvaardigheid?

4. Wat is het effect van rTMS op neglect en andere cognitieve functiestoornissen?

1. Startpagina - Herseninfarct en
hersenbloeding



inhoud

= watis TMS

= vormen van therapeutische TMS

" jndicaties therapeutische TMS

= effecten van TMS op herstel na een beroerte



inhoud

= watis TMS



niet-invasieve hersenstimulatie (NIBS)

therapeutische varianten
" repetitieve transcraniéle magnetische stimulatie (rTMS)
= transcraniéle elektrische stimulatie (TES)
= transcraniéle stimulatie met gelijkstroom (tDCS)
= transcraniéle stimulatie met wisselstroom (tACS)
= transcranial random noise stimulation (tRNS)

Rossi 2021



niet-invasieve hersenstimulatie (NIBS)

therapeutische varianten
" repetitieve transcraniéle magnetische stimulatie (rTMS)
= transcraniéle elektrische stimulatie (TES)
= transcraniéle stimulatie met gelijkstroom (tDCS)
= transcraniéle stimulatie met wisselstroom (tACS)
= transcranial random noise stimulation (tRNS)

Rossi 2021



TMS

elektrische stroom =)
magnetisch veld =)
elektrisch veld )

J
elektrische stroom in cortex
J N

diagnostiek therapie
(één pulse) (repetitief)




§\ ,

.

r




rTMS

LF vs. HF rTMS

= |age frequentie (£ 1Hz) - inhiberend -7 MMMMMMMMMM -----

= hoge frequentie (> 5Hz) - exciterend .
totale duur per sessie £ 20 min NIIIIIJIIL --------- :Immm ------

theta burst stimulation (TBS) —> 111 [11%
= continuous (cTBS) = inhiberend MR
" intermittent (iTBS) - exciterend |
totale duur per sessie resp. 40 s en 200 s

Lefaucheur 2019



repetitieve TMS

LF vs. HF rTMS

= |age frequentie (£ 1Hz) - inhiberend - H””M[”mmmmmmmmmmmm -----

= hoge frequentie (2 5Hz) - exciterend .
totale duur per sessie £ 20 min I"lﬂ]“h --------- -m‘m“- ------

theta burst stimulation (TBS) —> 1Ll [TLV
= continuous (cTBS) = inhiberend NMETRIR
" intermittent (iTBS) - exciterend ‘e |
totale duur per sessie resp. 40 s en 200 s

Lefaucheur 2019



werkingsmechanisme rTMS
= precieze mechanisme onbekend

= bevordert (synaptische) plasticiteit
= via long-term depression / potentiation

Chervyakov 2015



mogelijk zinvol

inhiberende rTMS ]
interhemisferisch disbalans-model

Healthy Post-stroke

Ipsilesional Contralesional

<@— Interhemispheric inhibition Boddington 2017
Xu 2019

Casula 2021



veiligheid rTMS

complicaties

= epileptisch insult —7/100 000 sessies (hoger bij hersenletsel)
= gehoorsklachten

= hoofdpijn




indicaties rTMS

Contents lists available at ScienceDirect

Clinical Neurophysiology

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

Evidence-based guidelines on the therapeutic use of repetitive R
transcranial magnetic stimulation (rTMS): An update (2014-2018) | e

Jean-Pascal Lefaucheur *”*, André Aleman¢, Chris Baeken ¢!, David H. Benninger ¢, Jérome Brunelin ",
Vincenzo Di Lazzaro', Sasa R. Filipovi¢’, Christian Grefkes !, Alkomiet Hasan™, Friedhelm C. Hummel ™,
Satu K. Jddskeldinen , Berthold Langguth ", Letizia Leocani ®, Alain Londero", Raffaele Nardone """
Jean-Paul Nguyen *¥, Thomas Nyffeler #**<", Albino J. Oliveira-Maia *“*%*¢, Antonio Oliviero?,
Frank Padberg™, Ulrich Palm ™, Walter Paulus®", Emmanuel Poulet ™, Angelo Quartarone ¥,
Fady Rachid *%, Irena Rektorova ***™, Simone Rossi ", Hanna Sahlsten *°, Martin Schecklmann’,
David Szekely “P, Ulf Ziemann *“

L]

Lefaucheur 2020



Contents lists available at ScienceDirect

Clinical Neurophysiology

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

rTMS “zeker effectief” bij

" neuropathische pijn
= ernstige depressie
= peroerte (verminderde handfunctie)

Lefaucheur 2020



Contents lists available at ScienceDirect

Clinical Neurophysiology

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

rTMS “waarschijnlijk effectief” bij

= fibromyalgie (pijn en kwaliteit van leven)
= M. Parkinson (motorische symptomen en depressie)
= beroerte (afasie)

= multipele sclerose (spasticiteit)
" post-traumatisch stress-syndroom

Lefaucheur 2020



rTMS na beroerte

= >60RCT’s
= > 30 systematic reviews & meta-analyses van RCT’s in 2022



meta-analyses rTMS na beroerte

meestal specifiek geri
= bovenste extremiteit
= onderste extremiteit
= taal

" spraak

= slikken

= cognitie

= stemming

zelden op ADL
participatie




‘ i SYSTEMATIC REVIEW
- fr0nt|ers published: 03 December 2019

in Neurology doi: 10.3389/fneur.2019.01269

®

Check for
updates

Timing of Repetitive Transcranial
Magnetic Stimulation Onset for
Upper Limb Function After Stroke: A
Systematic Review and
Meta-Analysis

Eline C. C. van Lieshout™?, H. Bart van der Worp?, Johanna M. A. Visser-Meily?* and
Rick M. Dijkhuizen™

Van Lieshout 2019



meta-analyse

= rTMS voor functie bovenste extremiteit na een beroerte
= 38 RCT’s
= 1074 patienten

= 10-112 per RCT

Van Lieshout 2019



kenmerken RCT’s

= gemiddelde leeftijd 46 — 75 jaar
= start behandeling tussen 6 dagen en 4 jaar na beroerte
= grote verschillen rTMS protocol

" behandelde hemisfeer

= type rTMS (HF rTMS, LF rTMS, iTBS, cTBS)

= aantal pulsen

= duur behandeling

Van Lieshout 2019



uitkomstmaten

= Fugl-Meyer Arm functie

= reaching time

= grip strength = op verschillende momenten na
= tapping frequency behandeling

= pinch force " totljaar

= action research arm test activiteit

= Jebsen Taylor Test
= \Wolf Motor Function Test

Van Lieshout 2019



International Classification of

uitkomstmaten Functioning, Disability and
Health

[ functie ]—)[ activiteit ] —)[ participatie ]

Fugl-Meyer action research modified
assessment arm test Rankin scale
(FMA) (ARAT) (mRS)

WHO 2003



effect rTMS — FMA (functie)

Mean Difference
IV, Random, 95% CI|

Mean Difference
IV, Random, 95% CI

™S Sham
Study or Subgroup Mean SD Total Mean SD Total Weight
2.1.1 Acute to early subacute <1 month
Conforto et al, 2012 48 17.4 15 43.1 213 15 3.2%
Duetal, 2016 32.5035 15.5691 46 23.272 11.362 23 7.8%
Hsu et al, 2013 15.8 4.9 6 8.5 1.4 6 10.3%
Matsuura et al, 2015 58.4 9.12 10 5§3.1 1158 10 5.6%
Zheng et al, 2015 52.99 9.11 58 40.12 11.38 54 10.5%
Subtotal (95% CI) 135 108 37.3%
Heterogeneity: Tau’ = 2.95; Chi’ = 5.32, df = 4 (P = 0.26); F = 25%
Test for overall effect: Z = 6.00 (P < 0.00001)
2.1.2 Early subacute 1-3 months
Hosomi et al, 2016 43.94 19.23 18 42.19 21.76 21 3.6%
Seniow et al, 2012 45 12.5 20 446 15 20 6.0%
Tosun et al, 2017 35.825 16.2256 16 33.2 19.9 9 2.8%
Subtotal (95% CI) 54 50 12.4%

Heterogeneity: Tau® = 0.00; Chi¥ = 0.07, df = 2 (P = 0.96); F = 0%
Test for overall effect: Z = 0.35 (P = 0.73)

2.1.3 Chronic

Askin et al, 2017 24.4 20.66 20 2435 2029 20 3.7%
Barros etal, 2014 28.1 13.9 10 33 129 10 4.1%
Etoh et al, 2013 -0.5 10.59 9 3.5 1137 9 4.9%
Motamed Vaziri et al, 2014 26.5 2.88 12 23 4.83 12 11.2%
Rose etal, 2014 46 3.3 9 3.9 1.2 10 12.0%
Wang et al, 2014 8.1933 6.9133 30 0.3 1.2 14 11.7%
Ozkeskin et al, 2016 415 19.4 10 48.1 15.3 11 2.8%
Subtotal (95% CI) 100 86 50.3%

Heterogeneity: Tau® = 13.88; Chi’ = 23.21, df = 6 (P = 0.0007); F = 74%
Test for overall effect: Z = 0.93 (P = 0.35)

Total (95% C) 289 244 100.0%
Heterogeneity: Tau* = 16.47; Chi* = 48.51, df = 14 (P < 0.0001); F = 71%

Test for overall effect: Z = 2.91 (P = 0.004)

Test for subaroup differences: Chi* = 11.40. df = 2 (P = 0.003). F = 82.5%

4.90 (-9.02, 18.82)
9.23 (2.77, 15.70)
7.30(3.22,11.38)

5.30 [-3.84, 14.44)

12.87 [9.03, 16.71
9.31(6.27,12.34

1.75 [-11.12, 14.62)
0.40 [-8.16, 8.96)

2.63[-12.61, 17.86)

1.14 [-5.32, 7.59]

0.05 [-12.64, 12.74)

-4.90 [-16.65, 6.85)
-4.00 [-14.15, 6.15)
3.50(0.32, 6.68)
0.70 [-1.58, 2.98)
7.89 [5.34, 10.45)
-6.60 [-21.64, 8.44)
1.79 [-2.00, 5.59]

4.25 [1.39,7.11)

0
Favours [Sham)] Favours [rTM

Van Lieshout 2019



effect rTMS <1 maand - FMA

rT™MS Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Acute to early subacute <1 month
Conforto et al, 2012 48 17.4 15 43.1 213 15 3.2% 4.90(-9.02, 18.82) >
Duetal, 2016 32.5035 15.5691 46 23.272 11.362 23 7.8% 9.23(2.77, 15.70)
Hsu et al, 2013 15.8 4.9 6 8.5 1.4 6 10.3% 7.30(3.22,11.38)
Matsuura et al, 2015 S8.4 9.12 10 53.1 1158 10 S.6% 5.30([-3.84, 14.44)
Zheng et al, 2015 52.99 9.11 10.5% 12.87 [9.03, 16.71 SE—p—;
Subtotal (95% CI) 135 10 37.3% 9.311(6.27, 12.34 B
Heterogeneity: Tau® = 2.95; Chi’* = 5.32, df = 4 (P = 0.26); ¥ = 25%
Test for overall effect: Z = 6.00 (P < 0.00001)

Favours [Sham] Favours [rTMS)

‘n=243‘ o 5 0 3 10

Van Lieshout 2019
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Zoeken binnen deze richtlijn Q Uitgangsvraag

Wat is het effect van non-invasieve hersenstimulatie met rTMS op functioneel herstel na een
herseninfarct of hersenbloeding?

Alles openklappen ' "9
De uitgangsvraag omvat de volgende deelvragen:

1. Wat is het effect van rTMS op functies van de bovenste extremiteit?

2. Wat is het effect van rTMS op functies van de onderste extremiteit?

3. Watis het effect van rTMS op taalvaardigheid?

4. Wat is het effect van rTMS op neglect en andere cognitieve functiestoornissen?

1. Startpagina - Herseninfarct en
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effect rTMS op functies bovenste extremiteit

= systematic review & meta-analyse
= onderscheid start behandeling < 3 maanden of > 3 maanden
= onderscheid verschillende varianten rTMS
" primaire uitkomst
= upper limb capacity (activiteit)
" andere uitkomsten
= upper limb muscle synergies (functie)
= strength
= activities of daily living




Federatie
Medisch
Specialisten

Herseninfarct en hersenbloeding

effect rTMS < 3 maanden op activiteit bovenste extremiteit

50 Todal Mean

Sham

5D Total

Weight

Sid. Mean Deflerence
IV, Random, 85% CI

Sid. Meaan Dvflerence
IV, Random, 95% CI

rmMs

Study or Subgroup Mean

I LFITMS

Conforto, 2012 -4E1 373
Khedr, 2009 86.67 10
Li, 2016 973 447
Long, 2018 -113.76 1352
Lidernann-Podubecka, 2015 50.73 1467
Seniow, 2012 475 0
Zheng, 2015 518 113

Subistal 95% CI)

15 -463 386
12 6167 333
42 T4 3ge3
21 -119.25 1047
20 4972 16ET
20 476 23
i 447 151
154

Helerogeneity: Tau®= 047, Chi*= 1473, df = 6 (F = 0.02); P= 50%

Test for ovarall effect £=1.92 (F = 0.06)

312 HE-rTMS
Khiedr, 7009 TEET B33
L, 2016 991 386

Subtotal (35% CI)

12 B167 333
43 T 83
55

Helerogeneity Tau®= 1 68; Chi*= 8 26, df=1 (P = 0.004); "= §8%

Test for ovarall effect £ = 0296 (F = 0.34)

J13ITBS

Valz, 2016

Subtotal (95% CI)
Heterogeneity: Mol applicable
Test for overall effect 2= 017 (F = 0U86)

4054 3626

314 LF-HF rTMS

Long, 2018

Subtotal (95% CI)
Helerageneity: Mol applicable
Tast for overall effact 2= 4.21 (P = 0U0007)

9638 11.76

13 3.7 :nre
13

21 -119.35 1047
Fal

Test for subsroup diferences: Chi*=11 38 df= 3(F=0.0100. F= 73.6%

15
L}
2
10
20
20
Fi
113

Fi
Fi)

13
13

10

14.3%
B.3%
17 8%
13.5%
16.0%
16.0%
16.1%
100.0%

458%
54.1%
100.0%

100.0%
100.0%

100.0%
100.0%

0.01 Fo.H, 072

280(1.38, 423
0,42 [0.10, 0.85)
0.43}0.24,1.19)
0.0 [-0.56, DUG8)
=0.00 F0UEZ, DUG2)
0.52 [-0008, 1.14)
040 [0.04, 0.E1]

2000077, 320
0.04 [-0.48, 0.56)
0.94 [0.57, 2.85]

0.07 0,70, 0uB4)
0.07 [0.70, 0.B4]

1.971.05, 2.89)
1.07 [1.05, 2.89]

—_——

,——

On

—-—

2 - TR b3

Favours sham Faaours inlenagntion

low-frequency
rTMS

high-frequency
rTMS

iTBS
low-frequency/

high-frequency
rTMS
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effect rTMS > 3 maanden op activiteit bovenste extremiteit

riMs sham
Study or Subgroup Mean S0 Todal Mean S0 Total Weight

51d. Mean Difference
IV, Randoim, 95% Cl

$1d. Maan Ditfarence
V. Ramdom, 55% CI

4.1.1 LF-rims

Cha, 2018 15,08 L] 15 693 7852 15 ¥
Harvery, 206 282 B8 137 NE 42 BF 4%
Theilig, 2011 1323 475 11 30892 885 13 N5%
Wang, 1014 5 B33AT 3z 0 o 14 M8%
Subiotal (95% CI} 190 109 100.0%

Heterogenedy. Tau"s 038, Chi* = 15,66, dfe 3 (F = 0001), F= 81%
Tes! for vrarall efMett Z=0.76 (P =0 45)

4.1.2 MBS

Chen, 2019 FERL R 1133 1985 11 3T4a%
Lai, 2015 541 13.4 2 458 16 17 B2E%
Subiotal (95% CI) iz 28 100u0%

Heterogenedy Taw"= 0.00; Chi"= 0,09, 4/ =1 (F=0.76); F= 0%
Tesd for overall effect 2= 216 (P = 0.03)

Tl for subgroup difengncés CRP = 04T, df=1 (P = 0.49), P= 0r.

0,91 [0.18, 1 67
014 H0.15, 0.44]
A0 1 87, -0015)
0,92 00.27, 1 58]
0.27 [0.42, 0.96]

047 038,138
064 }0.02, 1.29)
0.57 [0.05, 1.04]

- ] H
Favours sham  Favours inbevertion

low-frequency
rTMS

iTBS



effect rTMS < 3 maanden op ADL (Barthel Index)

Sham

$D_Total Weight

Maan Difference
IV, Random, 95% C1

Mean Difference
IV, Random, 85% C

rTMs
Study or Subgroup  Mean S0 Total Mean
341 LF-rTMS
Du, 2016 6@ 22 13 45
Fhadr, 200% 6 12 1 46
Zheng, 2015 arz 121 58 T&
Subtotal (95% CI) a3

I
LE
154

12

]
54
T2

19.5%
42.4%
ITES
10:0.0%

Habterogenseity Tau® = 53 86, Chi*= 1830, af= 2 (F = 0.0001) = 8%

Tesifor owerall effect £= 268 (P = 00007)

3.4.2 HF.ITMS
D, 2016 Bl 20 23 45
Khadr, 3008 48 4B 12 4B
Subitotal (35% C1) 35

12
Da

1"

B
7

14 0%

B5.1%
10:0.0%

Hatérogenaity: Tau"= 66 .29, Chi*= 309, df=1 (P = 0.08); F= 8%

Testfor ovdrall @Mect Z=1.03 F=030)

343 Short ITHTMS
Ke, 2030 a0 8 16 645
Subtotal (5% CIy 16

Histenogendity. Mol applic sble
Testfor overall @Mect Z= 747 (P «< 000001}

344 Long IMrTMS

e, 2020 0 8 16 65
Sultotal (25% CI) 16
Heterogemsity, Mol applic able

Testfor overall @Mect £=8.08 (P = 000007

m o

100.0%
10:0.0%

100.0%
100.10%

Test for gubaroup diferences: Chf= 1045 di= 3 P=002, P= 71.3%

2300 [T .64, 38 36)

560467, 6.53)
1560 [10.35, 20,84)
1283 [3.44, 32,23

16.00 [0.64, 21 36|
200 [0.79, 4.79)
B84 [.6.20, 19.95]

2500 [15.44, 31.56]
25.00 [18,44, 31.58]

25000 [16.54, 3106
25.00 [18.84, 31.06]

]
—.—
e

T

——

<

-5

.25 ) 75 50

Favours sham  Fawours intervention
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low-frequency
rTMS

high-frequency
rTMS

short inter-train
interval rTMS

long inter-train
interval rTMS
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1. Conclusions rTMS < 3 months after stroke onset Herseninfarct en hersenbloeding
1.1 Upper limb capacity (crucial)

ConCI usies Low frequency rTMS may result in little to no difference in patient’s upper limb capacity
within three months after stroke.

Low

activiteit ey
Sources: (Conforto, 2012; Khedr, 2009 Li, 2016; Long, 2018; Lidemann-Podubecka, 2015;

bovenste Seniow, 2012: Zheng, 2015; Kim, 2020)

ext rem Ite It High frequency rTMS may result in little to no difference in patient's upper limb capacity
Low within three months after stroke.

GRADE

Sources: (Khedr, 200%: Li, 2016)

Intermittent theta burst stimulation may result in little to no difference in patient’s upper
Low limb capacity within three months after stroke.

GRADE

Sources: (Volz, 2016)

Low frequency-high frequency rTMS may improve patients’ upper limb capacity within
Low three months after stroke.

GRADE

Sources: (Volz, 2016)




conclusies bovenste extremiteit

Hersenintarct en hersondlosding

Wersermtarct en hersentioedng

Short inter-train interval rTMS may improve patient’s upper limb muscle sy

Low three months after stroke.
s e hersensioding L) GRADE
Sources: (Ke, 2020)
Onderbouwing
Conclusies .
Long inter-train interval rTMS may improve patient's upper limb muscle syr)
1. Conclusions rTMS < 3 months after stroke onset Low three months after stroke.
‘GRADE
Low frequency rTMS may result in little to no difference in patient’s upper limb caj |Sources: (Ke, 2020)
Low  |Within three months after stroke.
GRADE Low frequency-high frequency rTMS may improve patient’s upper limb mu:
Sources: (Conforto, 2012; Khedr, 2009; Li, 2016; Long, 2018; Liidemann-Podubec) Low within three months after stroke.
Seniow, 2012 Zheng, 2015; Kim, 2020) GRADE
Sources: (Long, 2018)
High frequency rTMS may result in litle to no difference in patient's upper limb c ,.,
Low within three months after stroke. Paired associative stimulation may result in litte to no difference in patient
GRADE Low muscle synergies within three months after stroke.
Sources: (Khed, 2009 Li, 2016) GRADE
Sources: (Tarri, 2016)
Intermittent theta burst stimulation may result in little to no difference in patient's
Low limb capacity within three months after stroke.
GRADE Low frequency rTMS may result in little to no difference in patient’s streng|
Sources: (Volz, 2016) Low months after stroke.
GRADE
Low frequency-high frequency rTMS may improve patients’ upper limb capacity w Sources: (Conforto, 2012; Khedk, 200)
Low [three months after stroke.
GRADE % High frequency rTMS may improve patients' strength after stroke.
Sources: (Volz, 2016) GRADE
Sources: (Hosomi, 2016; Khed, 2005, Khed, 2010)
1.2 Upper limb muscl nergie: )
Low frequency rTMS may improve patient's upper limb muscle synergies within th| Intermittent theta burst stimulation may improve patients' strength within 4
Low months after stroke. Low after stroke.
GRADE GRADE
Sources: (Conforto, 2012; Du, 2016; Hosomi, 2016; Li, 2016; Long, 2018; Seniow, Sources: (Volz, 2016)
\Zheng, 2015; Kim, 2020)
1 liy
High frequency rTMS may improve patient’s upper limb muscle synergies within !
Low months after stroke.
GRADE

Sources: (Du, 2016; Hosomi, 2016; Li, 2016)
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Low frequency [TMS may improve patients’ activities o

Low after stroke.,
GRADE
Sources: (Du, 2016; Khed, 2009 Zheng, 2015
High frequency rTMS may result in little to no differen
Low within three months after stroke.
GRADE
Sources: (Du, 2016; Hosarmi, 2016; Khedk, 2009)
Shart inter-train interval rTMS may improve patients' a
Low monthst after stroke.
GRADE
Sources: (Ke, 2020)
Lang inter-train interval (TMS may improve patients' ac
Low months after stroke
GRADE

Sources: (Ke, 2020)

2. Conclusions rTMS >3 months after stroke onset

little to no difference

Low frequency rTMS may resul

Low beyond three manths after stroke
GRADE
Sources: (Cha, 2016; Harvey, 2018; Theilig. 2011; Wand
Intermittent theta burst stimulation may improve patied]
Low three months after stroke
GRADE
Sources: (Chen, 2019: Lai, 2015)
Transcranial rotating permanent magnet stimulation m:
Low patients’ upper limb capacity beyond three months aft
GRADE

Sources: (Chiu, 2020)

osvore
Medinch
Spaciatuten

Werseninfarct en hersenbloedng

Low frequency rTMS may improve patients’ upper limb muscle synergies beyond three
Low months after stroke.
GRADE
Sources: (Harvey, 2018; Wang, 2014a)

Intermittent theta burst stimulation may improve patients’ upper limb muscle synergies
Low beyond three months after stroke

Sources: (Chen, 2019)

Transcranial rotating permanent magnet stimulation may result in littie to no difference in
Low upper limb muscle synergies beyond three months after stroke.

Sources: (Chiu, 2020)

2.3 Muscle Strength important}
- Low frequency rTMS may improve patients’ strength beyond three months after stroke.
GRADE
| Sources: (Cha, 2016)
“Transcranial rotating permanent magnet stimulation may result in little to no difference in
Low patients’ strength beyond three months after stroke,
GRADE

Sources: (Chiu, 2020)

Samenvatting literatuur

As a starting point, we included studies from the review from van Lieshout (2019). This systematic review and
meta-analysis describes the effect of rTMS on upper limb recovery of stroke patients. In total, 38 RCTs and
crossover studies, comprising 1074 participants were included in this systematic review and meta-analysis. To
answer our clinical question and based on the selection criteria for this module, only the data of 12 RCTs (Cha,
2016; Conforto, 2012; Du, 2016; Hosomi, 2016; Khedr, 2009; Khed, 2010; Lai, 2015; Lidemann-Podubecka,
2015; Seniow, 2012; Theilig, 2011; Wang, 2014; Zheng, 2015) were extracted from this review.

In addition, nine separate RCTs were included in the analysis of the literature (Li, 2016; Volz, 2016; Long,
2018; Ke, 2020; Kim, 2020; Tarri, 2018; Harvey, 2018; Chen, 2019; Chiu, 2020). rTMS treatment can be
performed at different time points after stroke onset. We distinguished between treatment within or at three
months after stroke onset and treatment beyond three months after stroke onset.
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2.2 Upper limb muscle synergies (important)
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Federatie
Medisch
Specialisten

Herseninfarct en hersenbloeding

aanbevelingen

Pas geen rTMS toe ter bevordering van herstel van
= de functie van de bovenste extremiteit

na een herseninfarct of hersenbloeding.



aanbevelingen

Pas geen rTMS toe ter bevordering van herstel van
= de functie van de bovenste extremiteit;

= beenfunctie, loopvaardigheid of stabalans;

=" communicatie, taalbegrip of woordvinding;

" neglect en cognitieve functiestoornissen

na een herseninfarct of hersenbloeding.



onderbouwing

= rTMS is een potentieel veelbelovende behandeling ter
verbetering van hersenfuncties na een beroerte.

= Eris vooral bewijs voor ‘inhiberende’ rTMS van de gezonde
hemisfeer.

= Het bewijs is vooral aangetoond op niveau van
lichaamsfuncties en op niveau van activiteiten of vaardigheden.

= De totale bewijskracht is zeer laag.

= Erzijn kwalitatief hoogwaardige fase Ill en IV-trials nodig.



B-STARS trial

= gerandomiseerde trial in revalidatiecentrum De Hoogstraat

= 60 patiénten met herseninfarct of -bloeding < 3 weken en
parese van €één arm

= patiénten geblindeerd, onderzoekers bij primaire eindpunt

= continuous theta burst stimulation (cTBS) vs. sham op
contralaterale motorcortex

= 10 dagelijkse sessies in 2 weken

" één jaar follow-up

= primaire eindpunt: ARAT bij 3 maanden

Van Lieshout 2017



B-STARS trial

kenmerken patiénten

" man 68%

= |eeftijd 60 jaar (SD 12)

= herseninfarct 85%

" dominante arm aangedaan 41%

= ARAT 12 (uit 57; SD 17)

= mRS4(IQR 1)

= start behandeling: 16 dagen na beroerte

Vink, submitted



B-STARS trial

Primary
First cTBS Outcome Outcome outcome Outcome Outcome
Stroke onset treatment Final cTBS gssessment assessment assessment assessment assessment

0 - 3 weeks 2 weeks 1 week 3 weeks .
‘ Stroke onset 3 months 6 months 1 year
‘ GTBS freaiment post-stroke post-stroke post-stroke
Outcome
’ Outcome assessment assessment

Van Lieshout 2017



ARAT-score

verschil: 9,6
(95%Cl 1.2-17.9; p 0.0244)
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Fugl Meyer arm score

change in score
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modified Rankin Scale na 3 maanden

I O N 1 e 2 3 4 5
No symptoms Severe disability

Active cTBS

Sham cTBS

0 20 40 60 80 100
Patients (%)

Vink, submitted



opnameduur revalidatiecentrum

Clinical rehabilitation period (days)

Active cTBS Sham cTBS

Vink, submitted



conclusies

= rTMS is een veelbelovende behandeling voor revalidatie na een
herseninfarct of hersenbloeding;

= voor inhibitie contralaterale hemisfeer meeste bewijs;

" nog onzekerheden over o0.a. optimale vorm van rTMS, tijdstip
van start behandeling en duur behandeling;

= grotere gerandomiseerde trials gewenst.
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