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Vliv rehabilitace na kvalitu Zivota neurologickych pacienti

Abstrakt:

Prace je zaméfena na objektivizaci postupt neurorehabilitace k ovlivnéni disability a
zlepseni kvality Zivota neurologickych pacientil, zejména pacienti s roztrousenou skler6zou
(RS). Byl prokazan pozitivni vliv komplexniho fyzioterapeutického programu zalozeného na
nacviku optimalni posturdlni stabilizace s aktivaci panevniho dna a cilenou regulaci
nitrobfisniho tlaku a cviceni s biofeedbackem na anorektdlni dysfunkci pacientd s RS.
Inkontinence stolice a subjektivni obtize méfené pomoci dotazniku St. Mark’s Incontinence
Score se po ukonceni rehabilitacniho programu pod vedenim fyzioterapeuta signifikantné
snizily. Zmény anorektalnich tlakli po rehabilitaénim programu nebyly statisticky vyznamné,
byl ale zjistén pozitivni trend ve schopnosti aktivovat svaly panevniho dna. Pravidelné cviceni
podle konceptu Pilates vedlo k signifikantnimu zlepSeni vytrvalosti a rychlosti chiize pacientt
s RS, a to 1 za situace dual tasking, tj. ve varianté testu chlize s kognitivni lohou. Cviceni téz
statisticky vyznamné zlepSuje rovnovahu métenou pomoci MiniBEST testu a Falls Efficacy
Scale International dotazniku. Byl potvrzen okamzity efekt elektrostimulace (ES) dle Jantsche
na shizeni spasticity m. triceps surae a zvyseni aktivniho pohybu m. tibialis anterior. Potvrdili
jsme pozitivni, ale statisticky nevyznamny trend ke sniZeni spasticity pifi opakované
elektrostimulaci. Nebyl potvrzen signifikantni vliv rehabilitace s ES na rychlost chlize. Byla
zjisténa velmi dobra adherence pacienti s RS k doporucené aplikaci 1é¢ivého ptipravu
autoinjektorem RebiSmart. Specificky User Study Questionnaire byl identifikovan jako vhodny
zpiisob zjiStovani spokojenosti a compliance pacientl pro aplikaci pfipravku a pro identifikaci
problematickych aspekti aplikace. Spoluprace v rdmci mezinarodni pracovni skupiny "Study
Group Clinical Assessment Schedule" pro implementaci International Classification of
Functioning, Disability and Health (ICF), ktera je v ¢eském jazyce uvadéném pod nazvem
»Mezindrodni klasifikace funkénich schopnosti, disability a zdravi“ (MKF), do systému
zdravotni péce v zemich EU dosédhla konsenzu mezi odborniky s naslednym vypracovanim
doporuceni pro poskytovatele zdravotni péce a spravce zdravotnickych sluzeb s cilem zlepSeni

kvality rehabilitacni péce v Evropé.

Kli¢ova slova: neurorehabilitace, roztrousend sklerdza, anorektdlni dysfunkce, poruchy
rovnovahy, poruchy chiize, kvalita Zivota, multidisciplinarni tym, Mezindrodni klasifikace

funkénich schopnosti, disability a zdravi (MKF)



Rehabilitation influence on quality of life in neurological patients

Abstract:

This work focuses on neurorchabilitation procedures that influence disability and
improve the quality of life of neurological patients, especially those with multiple sclerosis
(MS). We identified several positive effects of a complex physiotherapy program based on
optimal postural stabilization training, intra-abdominal pressure regulation, and pelvic floor
activation with biofeedback on anorectal dysfunction in MS patients. Fecal incontinence and
subjective discomfort measured by St. Mark's Incontinence Score Questionnaire significantly
decreased after the rehabilitation program with a physiotherapist. Changes in anorectal
pressures after the rehabilitation program were not statistically significant, but a positive trend
was found in the ability to activate the anal sphincter and pelvic floor muscles. The MS patients
also regularly performed Pilates exercises. Significant improvements in gait speed and
endurance, even during dual tasking situations, i.e. when walking and performing cognitive
tasks were identified. Pilates exercise also significantly improved balance measured by the
MiniBEST test and by the Falls Efficacy Scale International Questionnaire. The immediate
effect of electrical stimulation according to Jantsch confirmed a reduction in spasticity of the
triceps surae muscle and increased activity of the tibialis anterior muscle. A positive trend
towards reduced spasticity with repeated electrical stimulation was noted, but no significant
effect of rehabilitation with electrostimulation on gait speed was confirmed. The MS patients’
compliance with the recommended application of the RebiSmart autoinjector was also
confirmed. In addition a specific User Study Questionnaire was identified as a suitable method
to determine patient satisfaction, application compliance and to identify problematic aspects of
the application. A consensus among experts has been reached through collaboration within the
international working group "Study Group Clinical Assessment Schedule" for the
implementation of the International Classification of Functioning, Disability and Health (ICF)
in the health care system in the EU countries, and with the subsequent development of
recommendations for health care providers and administrators of health care services to

improve the quality of rehabilitation care provided in Europe.

Key words: neurorehabilitation, multiple sclerosis, anorectal dysfunction, balance disorders,
gait disorders, quality of life, multidisciplinary team, International Classification of

Functioning, Disability and Health (ICF)
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Uvod

Neurologickd onemocnéni mohou zpusobovat poruchy motorickych, senzitivnich i
kognitivnich funkci, bolest, tinavu, inkontinenci moci a stolice a dal§i symptomy, které mohou
byt pti¢inou docasného ¢i trvalého hendikepu ve smyslu mobility, komunikace, u¢eni, pracovni
schopnosti, socidlnich interakci a dalSich oblasti Zivota. V dnesni dobé je rehabilitace rutinni a
zéasadni soucasti komplexni péce o neurologického pacienta v rdmci multidisciplinarniho tymu.
Pti ptipravé a realizaci rehabilitacniho planu rehabilitacni 1ékaf Gzce spolupracuje nejen s
neurologem, ale i s fyzioterapeutem, ergoterapeutem, logopedem, psychologem, protetikem a
socidlnim pracovnikem s cilem snizit disabilitu a hendikep, pozitivné ovlivnit kvalitu zivota,
zvysit sobéstacnost a snizit zavislost na pé¢i druhych. Rehabilitace vzdy vychazi z aktualniho
klinického stavu pacienta, tj. z pfitomnych symptomd, které se u fady neurologickych diagnéz
v ¢ase méni z hlediska kvalitativniho 1 kvantitativniho. Vysledky rehabilitace zavisi na mnoha
faktorech, véetné typu a zavaznosti neurologického onemocnéni, véku pacienta, jeho celkové
zdravotni kondici, motivaci pro rehabilitaci a dostupnosti rehabilita¢ni péce. 1u permanentnich
¢i progredujicich poruch nervového systému lze dosdhnout rehabilitaci aspont docasné
stabilizace ¢i zlepSeni kvality Zivota prostfednictvim adekvatnich pomitcek, nacviku
substitucnich a kompenza¢nich mechanismi a také diky ovlivnéni neuroplasticity a tim
zajisténi adaptace na danou poruchu ¢i 1ézi centralniho, ale 1 periferniho nervového systému.
PredloZena disertacni prace se zabyva specificky anorektalni dysfunkci a poruchami mobility
u pacientll s roztrousenou sklerézou (RS) a efektem neurorehabilitace na tyto symptomy.
Disertace téZ dokumentuje spolupraci mezinarodniho tymu pii tvorbé doporucenych postupi
klinick¢ého hodnoceni rehabilitacni pée v Evropské Unii, kterd je prezentovana formou

publikace oficidlniho stanoviska Evropské spole¢nosti pro fyzikalni a rehabilitacni medicinu.
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1 Literarni prehled

1.1 Pojem "kvalita Zivota"

Kvalita zivota je ¢asto pouzivany, ale velice Siroce definovany pojem. Kvalita Zivota
muze byt definovana z mnoha riznych perspektiv, véetné mediciny, socialnich véd a politiky
(Armstrong and Caldwell, 2004; Barcaccia et al., 2013). Z hlediska mediciny se kvalita Zivota
obvykle definuje jako subjektivni pocity jednotlivce ve vztahu k jeho zdravi a schopnosti
vykonavat kazdodenni Cinnosti. Méteni kvality Zivota zahrnuje hodnoceni fyziologickych,
psychologickych a socialnich faktorti, jako jsou bolest, izkost, depresivni symptomy, socialni
izolace a fyzické funkce. Mezi nejéastéji pouzivané nastroje pro meieni kvality zivota patii
dotazniky a Skaly hodnoceni. Z hlediska socialnich véd se kvalita zivota obvykle definuje jako
subjektivni pocity jednotlivee ve vztahu k Zivotnim podminkdm véetné ptistupu ke vzdélani,
kvality pracovniho prostiedi, irovné ptijmu, zabezpeceni zdravi, bezpecnosti a dalSich faktora.
Mezi nejcastéji pouzivané ukazatele kvality Zzivota patfi mira nezaméstnanosti, kvalita
zivotniho prostfedi, zivotni Groven, zdravotnicka péce a dalsi faktory. Z hlediska politického se
kvalita zivota stava cilem politického programu, ktery usiluje o zlepSeni podminek Zivota
jednotlivet a komunit. Méfeni kvality Zivota zahrnuje zhodnoceni stavu vetejného zdravi,
zivotni urovng, socidlni soudrznosti, bezpecnosti a dalSich faktorii. Mezi nejcastéji pouzivané
ukazatele kvality zivota patfi mira kriminality, mira nezaméstnanosti, hruby doméci produkt
(HDP) na obyvatele, kvalita Zivotniho prostfedi, zdravotnicka péce a dalsi faktory.

Pojem "kvalita Zivota" dosud nemé jednotnou definici, ba naopak, pocet riznych definic
a vysvétleni nartstd (Barcaccia et al., 2013). Tento termin se poprvé objevil v oblasti
ekonomické a politické ve 20. letech 20. stoleti, a to v souvislosti s tvahami o ekonomickém
rozvoji a roli statu hlavné pfi pomoci lidem z nejchudsich vrstev. Prvni zamysleni nad kvalitou
zivota 1 z hlediska psychologického pfinesl Thorndike ve 30. letech minulého stoleti (Beatty,
1998). Koncept kvality Zivota se zacal prosazovat v 70. letech 20. stoleti v ramci spolecenskych
véd a brzy se dostal 1 do oblasti mediciny a zdravotnictvi, kde je tento pojem ¢asto povazovan
za kritérium hodnoceni zdravotnich intervenci (Irtelli and Durbano, 2020). Kvalita zivota z
hlediska zdravi je Casto korelovana s makroekonomickymi daty a hrubym domacim produktem
(Davalos and French, 2011; Proto and Rustichini, 2013), nékteré studie ale upozoriuji, ze
zvySovani spotieby (tedy konzumni zpiisob Zivota) neznamena pfimo rast spokojenosti lidi se
svym zivotem (Glatzer, 2007; Proto and Rustichini, 2013). Z4jem o kvalitu Zivota je silné

navazan na dosazeni urcitého stupné materidlniho blahobytu, ale rozvinuté spolecnosti
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postupné dosly k poznani, ze kvalita zivota zavisi i na jinych nez materialnich faktorech.
Koncept kvality zivota ma pro rizné jedince rizny obsah a vyznam, pfi¢emz ptedstavy o kvalité
zivota se v priab¢hu Zivota méni (Carr, 2001). Na konci 70. let se také zacina prosazovat filosofie
"ne Zzit 1épe, ale zit jinak" (Hefmanova, 2012). Diilezity je 1 pohled na kvalitu Zivota z hlediska
rozdilu mezi realizovanym a chténym zptisobem Zzivota (Craig et al., 2023; Geithner and
Wagner, 2021).

I pres velkou obtiznost definovat co znamena "kvalitni zivot" pfitahuje tato
problematika pozornost vyzkumnikti ze Sirokého spektra védeckych disciplin — mediciny,
biologie, psychologie, sociologie, ekonomie apod (Bowling and Windsor, 2001). To, ze kvalita
zivota neni jednoduchou funkci materialniho bohatstvi, vyjadiuje pojem "paradox blahobytu"
(Pacione, 2003). Je to sociologicky a ekonomicky koncept, ktery popisuje situaci, kdy i pfes
celkové zvyseni blahobytu ve spolecnosti se n¢které skupiny lidi stidle nachdzeji v extrémni
chudobé. Vznikd zejména diky nerovnomérnému rozdélovani bohatstvi, kdy se zisky z
ekonomického ristu koncentruji v rukou uréitych skupin a tim se prohlubuje chudoba pro ty,
ktefi na rdstu neparticipuji. V sedmdesatych letech minulého stoleti bylo v USA provedeno
celonarodni Setfeni, které hodnotilo objektivni i subjektivni indikatory kvality prokazalo, ze
socioekonomicky status ani biologické zdravi nemusi byt v pfimém vztahu se subjektivnim
hodnocenim kvality zivota (Payne, 2005). Lze tvrdit, ze multidimenzionalita a komplexnost
subjektivni kvality zivota se dotyka az samotného pochopeni lidské existence a smyslu Zivota.

Vroce 1954 socidlni psycholog Abraham H. Maslow vytvofil klasifikaci lidskych
potieb ovliviiujici vnimani kvality Zivota. Tyto potfeby sefadil podle toho, jak se postupné
vyvinuly, a zaroven podle toho, jsou-li vyssi nebo nizsi ve smyslu své hodnoty. Jedna se o
potieby zékladni télesné (fyziologické), potiebu bezpeci a jistoty, potiebu lasky, pfijeti a
spolupatfi¢nosti, potfebu uznani a ucty. Na nejvyssi pficku tento koncept stavi potfebu

seberealizace (Obr. 1).
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Obr. 1: Maslowova klasifikace lidskych potieb, pfevzato z Wikipedie

Maslow byl piesvédcen, Ze uspokojeni nizsich potieb je predpokladem toho, aby jedinec
dosahl vyssich hodnot (Maslow, 2014). To vSak neni mozno tvrdit zcela bezvyhradné, nebot’ je
dokazéano, ze uspokojovani vyssich potieb (estetickych ¢i duchovnich) mize zvySovat kvalitu
zivota v krajnich situacich (nouze, strddani, nemoc), ve kterych je moznost uspokojovani
nizsich potieb omezena ¢i znemoznéna. A praveé takovou situaci mohou proZivat neurologicti
pacienti s vyraznéjsim pohybovym ¢i jinym deficitem. Vlastni kvalita zivota zavisi krome
fyzického zdravi i na subjektivnim Zebticku hodnot, napt. lidé hluboce véfici v Boha mohou
byt svym Spatnym zdravotnim stavem ovlivnény méné nez ateisti (Koenig, 2012). Postupné se
proto stale vyraznégji uplatituje psychologicky ptistup, ktery umoziuje studium kognitivniho
hodnoceni a emocniho prozivani vlastniho Zivota z pohledu jedince. I v odborné literatuie se
prosazuje subjektivni hodnoceni spokojenost neboli "well-being". Na obsahovou zménu pojmu
lidskych aktivit 1 vztahil, ¢emuz vyznamné napomahaji moderni technologie, socialni sit¢ a
dalsi on-line platformy komunikace a rozmach cestovani, a tim relativni zkracovani vzdalenosti
mezi lidmi.

Multidimenzionalni pojeti kvality Zivota zahrnuje hodnoceni aspektli ekonomickych
(materidlnich, konzumnich), psychologickych, kulturné-antropologickych, moralnich,
sociologickych, politologickych, etickych, teologickych, socialné-ekologickych, estetickych,
environmentalnich a samozifejmé¢ medicinskych (Hefmanova, 2012). Kazdy thel pohledu

nabizi jind vysvétleni a jednotna definice "kvality zivota" v podstaté neni moznd, a proto
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v literatufe nachazime 1 dal$i ptibuzné pojmy jako "well-being", "happiness", "Zivotni standard"
a podobné. Kvalita zivota je také v neposledni fadé utvarena i fadou ndhod, a mize se rychle
ve vnimani jedince ménit diky vn&jSim okolnostem (v soucasnosti napt. covidové restrikce a
valka na Ukrajin€) ¢i vnitinim vliviim (iraz, zavazné onemocnéni).

V oblasti vyzkumu vetejného zdravi je pouzivan model subjektivni kvality zivota
vytvofeny Centrem pro podporu zdravi pii Torontské univerzité, ktery se zaméiuje na
posouzeni subjektivniho vnimani kvality Zivota jednotlivce. V ivahu bere nékolik kli¢ovych
faktort, které ovliviiuji subjektivni pocit kvality Zivota, véetné fyzického a dusevniho zdravi,
socidlniho prostiedi, materidlnich podminek, osobniho ristu a seberealizace. Zahrnuje otazky,
které se tykaji fyzického stavu, pocit $tésti, pocitii kontroly nad Zivotem, vztahli s ostatnimi
lidmi, spokojenosti s praci, finan¢ni situace a moznosti osobniho rozvoje. Model je
strukturovan do tfi zdkladnich ¢asti (Tab. 1) ve smyslu "byt, nékam patfit a realizovat se"

(Hefmanov4, 2012). Originalni definici 1ze dohledat na odkazu http://sites.utoronto.ca-qol.

1/ Byt (BEING)

Fyzické byti — zdravi, hygiena, vyziva, pohyb, odivani, celkovy vzhled

Psychologické byti — psychologické zdravi, vnimdni, citéni, sebeucta, sebekontrola

Spirituélni byti — osobni hodnoty, pfesvédceni, vira

2/ PATRIT NEKAM (BELONGING) — spojeni s konkrétnim prostiedim

Fyzické ptislusnost — domov, Skola, pracovisté, sousedstvi, komunita

Socialni ptislusnost — rodina, pratelé, spolupracovnici, sousedé

Komunitni ptislusnost — pracovni ptilezitosti, finan¢ni ptijmy, socialni sluzby, vzdélavaci a
rekreani moznosti, spoleenské aktivity

3/ REALIZOVAT SE (BECOMING)

Prakticka realizace — domaci aktivity, placena prace, Skolni a zajmové aktivity

Volnocasové aktivity — relaxacni aktivity podporujici redukei stresu

Ristové aktivity — aktivity podporujici zachovani a rozvoj znalosti a dovednosti, adaptace

na zmeény.

Tab. €. 1. Model kvality zivota dle Centra pro podporu zdravi, Univerzita Toronto (Hefmanova,

2012)

Redlnd kvalita Zivota jedince je ovlivnénd kombinaci subjektivnich a objektivnich

faktoril, ve kterych se dand osoba nachazi, pficemz védecka literatura v soucasné dobé klade
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vetsi diiraz na faktory subjektivni. Kazda védni disciplina se na kvalitu Zivota diva z jiného
uhlu, a sleduje jiné proménné. Dalsi ¢ast disertani prace je zamétena na definici a vyzkum
kvality Zivota z hlediska medicinského, a to konkrétné u pacientti s neurologickym postizenim,

a to zejména roztrousenou sklerézou.

1.2 Kvalita zivota z hlediska zdravi a nemoci

V oboru zdravotnictvi je neuznavangjs$i definice stanovena Svétovou zdravotnickou
organizaci (World Health Organization —- WHO)), ktera zdravi neposuzuje jen jako nepfitomnost
choroby, ale je stavem Uplné fyzické, psychické a socialni spokojenosti. WHO Quality of Life
Group (WHOQOL) byla vytvotena v roce 1991 jako soucast Svétové zdravotnické organizace
s cilem vyvinout mezinadrodné¢ uznavany nastroj pro méteni kvality zivota. V roce 1995 byl
vydan oficialni manual popisujici metodiku pro hodnoceni kvality Zivota a pouziti WHOQOL
nastroje (“The World Health Organization Quality of Life Assessment (WHOQOL),” 1995).
WHO v ramci kvality Zivota definuje Sest zakladnich domén — fyzické zdravi, psychické zdravi,
uroven nezavislosti, spolecenské vztahy, prostiedi a spiritualitu. V medicinském slova smyslu
se pak pfimo hovoti o kvalit¢ zivota souvisejici se zdravim (Health Related Quality of Life —
HRQoL). Do domény fyzického zdravi a irovné samostatnosti se fadi aspekty jako energie ¢i
vitalita, inava, bolest, odpoc¢inek, mobilita, kazdodenni Zivot, zavislost na 1ékatské pomoci,
schopnost pracovat apod. Do domény psychického zdravi a duchovni stranky patii sebepojeti,
negativni a pozitivni pocity, sebehodnoceni, mysleni, u€eni, pamét, koncentrace, vira a
spiritualita. V rdmci domény socialnich vztahti hodnotime osobni vztahy, socidlni podporu,
sexualni aktivity apod. Do domény prostiedi patii finan¢ni zdroje, svoboda, bezpeci, dostupnost
zdravotnické a socialni péce, domdci prostiedi, ptileZitosti pro ziskavani novych védomosti a
dovednosti a fyzikalni prostfedi (hluk, provoz, klima). Tyto oblasti pak koresponduji
s jednotlivymi oblastmi obsazenymi v méficich nastrojich WHOQOL-100 (“The World Health
Organization Quality of Life Assessment (WHOQOL),” 1995). Siroce pouzivanym a
spolehlivym néstrojem, je zkracena forma dotazniku WHOQOL-BREF ktera je aplikovatelna
v riznych kulturach a hodnoti kvalitu Zivota ve Ctyfech oblastech: fyzické, psychologické,
socialni a environmentalni (Skevington et al., 2004).

Pro potfeby mediciny se v soucasné dobé QoL a zejména HRQoL stavd rutinné
pouzivanym nastrojem hodnoceni efektu 1écby, a to jak farmakologické, tak i rehabilitacni.

HRQoL vyjadiuje miru, do jaké nemoc a jeji 1écba ovliviiuji pacientovu schopnost a moznost
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zit zivot, jenz by mu dal uspokojeni. Kromé hodnoceni samotného fyzického stavu a nasledki
lécby hodnoti téz psychickou kondici, ale i uspokojeni sexualniho Zivota ¢i spolecenské
uplatnéni. Mezi dal§i urcujici faktory patii vék, pohlavi, polymorbidita, rodinnd situace,
preferované hodnoty, ekonomické situace, vzdélani, druh zaméstnani, kulturni a nabozenské
postoje. V ramci farmakoekonomickych analyz a klinickych studii je QoL dualezitym
parametrem hodnotici nejen efekt terapie, ale pomaha stanovit i finan¢ni ndkladovost (Park and
Look, 2018; Xu et al., 2020).

Na kvalitu zivota pacientli ma krom¢ kvality medicinské intervence zdsadni vliv postoj
a ndhled nemocného na danou situaci (jak sam svoji situaci vnima), jaké ma moznosti,
prilezitosti ¢i prekazky k dosazeni svych vlastnich cild, i to, zda ma vliv a kontrolu nad danou
situaci. Zasadni je podpora pacienta v aktivnim pfistupu k 1é¢bé, zvySovani motivace a
stanoveni realistickych cill terapie, které je nutné pacientovi vysvétlit. Vysledek 1é¢by je nutné
hodnotit jak z hlediska medicinského, tak i z pohledu pacienta samotného. V ramci moderniho
veédeckého (evidence based) pfistupu by mély byt aplikovany pouze terapeutické metody a
postupy, jejichz efekt l1ze hodnotit a které lze povazovat za ,.evidence based”. Stejn¢ jako
v jinych disciplinach mediciny, i v neurorehabilitaci je proto nutné kvalitu zivota méfit a
pomoci metod hodnoticich QoL objektivizovat efekt terapie. Kvalita Zivota je v klinické praxi
obvykle hodnocena pomoci specifickych (v zavislosti na onemocnéni) nebo generickych
(vSeobecné pouzitelnych) dotaznikti. Téchto dotaznikil je velké mnozstvi a situace v literatuie
je relativné neptehlednd. Nasledujici kapitola shrnuje postupy dotaznikovych Setieni, které jsou

v neurorehabilitaci nejcastéji pouzivany.

1.3 Generické medicinské dotazniky a Skaly kvality Zivota

Generické dotazniky kvality Zivota je mozné pouzit napfi¢ riznymi spektry diagnoz.
Mohou se pouzivat nejen v ramci 1é€by neurologickych pacientii, ale uplatnéni nachazeji
napiiklad i v ortopedii, onkologii, geriatrii apod. V praxi se celosv€tové pro hodnocena
zdravotniho stavu a kvality Zivota pouZzivéa dotaznik Short Form 36 Health Subject Questionaire
(SF-36) (Ware and Sherbourne, 1992), a WHO Disability Assessment Schedule (WHODAS
2,0) (Federici et al., 2017), coZ je mezinarodné uznavany nastroj pro méfeni zdravotniho
postizeni a QoL, ktery byl vyvinut Svétovou zdravotnickou organizaci (Ustun et al., 2010).
WHODAS 2,0 pracovnikiim v rehabilitaci a socialnim pracovnikim doporucuje Ustav

zdravotnickych informaci a statistiky CR pro hodnoceni kvality Zivota a naslednou identifikaci
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aktualnich potteb pacienti, stanoveni 1éCby a dalSich intervenci, méteni vysledku terapie a jeji
efektivity, urCeni priorit v nasledné péci, urCovani pracovni a socidlni schopnosti
(www.uzis.cz/index.php?pg=registry-sber-dat--klasifikace--who-disability-assessment-

schedule). Pro objektivizaci funkcniho stavu se nejvice pouziva Functional Independence
Measure (FIM) (Ottenbacher et al., 1996), ktery lze pouzit v kombinaci s Functional
Assessment Measure (FAM) (Hall et al.,, 1993). Celosvétové se vyznamné uplatiuje
klasifika¢ni Skala ICF (International Classification of Functioning, Disability and Health;

https://www.who.int/classifications/ict/en/), ktera stanovi nejen funk¢ni deficit pacienta, ale 1

faktory prosttedi, které mohou vyznamné¢ ovlivnit vyuziti funkéniho potencidlu. Klasifikace
slouzi 1 pro komunikaci mezi zdravotniky navzijem, dale pro potieby sociologické,
ekonomické i politické. Klasifikace ICF je pravidelné¢ aktualizovdna a aktualizace jsou
schvalovany na zasedani odborné skupiny mezinarodnich klasifikaci WHO (WHO-FIC).Vyse
uvedené néstroje jsou k dispozici ve standardizované a validizované verzi v ¢eském jazyce
(Vanaskova, 2005). V bézné klinické praxi se v Ceské Republice pouZiva nejéastdji Barthel
index (Mahoney and Barthel, 1965; Wade and Collin, 1988), ktery je soucasti oSetfovatelské
zdravotnické dokumentace na lizkovych oddélenich nemocnic (Vanaskova, 2005).

Uvedené nastroje jsou dllezité pro meéfeni kvality zivota, pro rozhodovani
rehabilitacnich odbornikl pfi planovani cil a metod terapeutické intervence, a slouzi jako
nastroj kontroly. Pfekazkou pro rutinni implementaci hodnoceni do klinické praxe muze byt
nedostatek financi na pofizeni testil, nedostatecné proskoleni zdravotnickych pracovnikl jak
dotazniky spravné pouZivat a interpretovat, nedostatek Casu a zvySené poZadavky na vedeni

zdravotnické dokumentace.

1.3.1 Dotaznik Short Form 36 Health Subject Questionnaire

Dotaznik Short Form 36 Health Subject Questionnaire (Short Form 36, SF 36)
byl vytvotfen v roce 1992 pro hodnoceni v klinické praxi, za G€elem vyzkumu, i pro sbér
informaci v oblasti financovani zdravotni péfe (Ware and Sherbourne, 1992). Dotaznik
obsahuje 36 otdzek v osmi doménéch které mapuji mozné omezeni funkce: omezeni fyzické
¢innosti, omezeni pro fyzické problémy, télesnou bolest, celkové zdravi, vitalitu, socialni
funkce, omezeni pro emocni problémy a omezeni se vztahem k duSevnimu zdravi. Dotaznik je
Casto pouzivan pro hodnoceni vysledki klinickych studii. Pro potfeby praxe byla vytvotena
zkracena verze o 12 otazkach (SF-12) (Ware et al., 1996). Dle Gandeka je SF-12 prakticka

alternativa k SF-36 pro ucely srovnavani velkych skupin, v nichZ je kladen diiraz na celkové
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vysledky v oblasti fyzického a duSevniho zdravi (Gandek et al., 1998). Z hlediska vyuziti SF-
12 u neurologickych diagnéz byla reportovana vhodnost tohoto dotazniku pro obecné
hodnoceni zdravi pacientti s Parkinsonovou nemoci (Hagell and Westergren, 2011), Singh et al
doporucuji SF-12 jako adekvatni nadhradu SF-36 pro hodnoceni fyzického a mentalniho zdravi
pacientli po operaci pro cervikalni myelopatii. Potvrzuji dostate¢nou validitu a senzitivitu SF-
12 a poukazuji na to, Ze strucnost SF-12 zvySuje atraktivitu dotazniku jak pro lékafe, tak i
pacienty (Singh et al., 2006). Dotaznik SF-12 byl pouzit jako hlavni evaluacni nastroj pfi
objektivizaci efektu terapie pacienti s funkénimi poruchami hybnosti (Gutkin et al., 2021) i u
pacientl s RS (Faraclas et al., 2022). Jakobsson et al po Setfeni velkého vzorku populace nad
75 let (n=4278), pacient s Parkinsonovou nemoci (n= 159) a  pacientd s cévni mozkovou
ptihodou (CMP) (n=89) uvadi, ze hodnoceni pomoci zkracené verze SF-12 muze vést ke
zkreslenym interpretacim vysledkd. Nortvedt zase varuje, Ze Skaly SF-36 a SF-12
nadhodnocuji duSevni zdravi u osob s RS (Nortvedt et al., 2000). Dotazniky SF-36 a SF-12 jsou
tedy Siroce uzivané nastroje hodnoceni v ramci neurorehabilitace, vétSina praci uvadi
dostate¢nou validitu a senzitivitu. Pfesto mohou existovat n¢které limity, proto vysledky by
mély byt hodnoceny nejlépe v kombinaci s dalSimi objektivnimi nastroji méfeni nebo dalSimi

PROM (patient reported outcome measures) ndstroji.

1.3.2 Barthelové test zakladnich v§ednich ¢innosti

Test Barthelové, Casto oznacovany jako Barthel index (BI) je testem mapujicim tzv.
aktivity denniho zivota (Activity of Daily Living — ADL) (Mahoney and Barthel, 1965; Wade
and Collin, 1988). Vyhodou testu je, Ze je v svété i v CR hojné rozsifeny, administrativné
jednoduchy a snadno vyhodnotitelny a je s nim obezndmena velké Cast stitedniho zdravotniho
persondlu, fyzioterapeutli a ergoterapeutli (Vanaskova, 2005). Dle spravné metodiky je nutné
pacienta pozorovat a hodnotit jeho vykon v pribéhu poslednich 48 hodin, nékdy i déle. V testu
je hodnoceno deset zékladnich polozek vSednich ¢innosti (tzv. ADL) a to: najedeni/napiti,
koupani, osobni hygiena, oblékani, kontinence stolice, kontinence moci, pouziti toalety, pfesun
z ltzka na Zidli a zpét, pohyb (po roving€) a zvladani schodt. Test hodnoti v kazdé polozce
schopnost pacienta ve 2-3 stupnich, takze drobné zmény, které vedou ke zlepseni nebo zhorSeni
nepostihne. V testu je moZno dosahnout maximalné 100 bodf, minimum 0 bodd oznacuje stav
kdy je pacient absolutng zavisly na dopomoci druhé osoby. Rada studii dokumentuje dobrou

spolehlivost testu (inter-rater and test-retest reliability ) (Collin et al., 1988; dos Santos Barros
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et al., 2022; Fricke and Unsworth, 2010; Leung et al., 2007). Vysledky a interpretace Bl mohou
ale byt ovlivnény tfadou faktord, jako je typ posuzovaného postizeni nebo stavu, Uroven
zkuSenosti a vzdélani posuzovatele, a kulturni a jazykovy kontext, v némz se posuzovani
provadi. Proto je vhodné pouzivat BI ve spojeni s dalSimi hodnocenimi a klinickymi
pozorovanimi pro presnou dokumentaci funkénich schopnosti pacienta. V praxi se
z ekonomického hlediska tento test noveé pouziva pro ohodnoceni tize motorického postizeni
v thradach dle syst¢ému DRG (Diagnosis Related Group).

Rozsiteny Barthelové test, v anglictiné Extended Barthel index (EBI) hodnoti aktivity
denniho zivota které¢ vyzaduji kognitivni schopnosti. Zakladni test Barthelové zhodnoceni
kognitivnich funkci neobsahuje. EBI se skldda ze Sesti zakladnich komponent: chdpani,
komunikace, socialni interakce, feSeni kazdodennich problémi, pamét’ véetné schopnosti uceni
a orientace, zrak a neglect syndrom. Oblasti se hodnoti jednotlivé, a to v pétibodovém
odstupniovani. V ramci EBI Ize dosahnout maximalné 90 bodu. Ziskani 90—70 bodti znamena
zadné, nebo mirné kognitivni omezeni, 20—65 svéd¢i pro stfedni kognitivni omezeni a 0—15
bodli znamena zavazné kognitivni omezeni. Tento test by méli posuzovat ergoterapeuti, event.
vyskoleni fyzioterapeuti, neni tedy nastrojem oSetfovatelského zdravotnického personalu. Test
by mél byt provadén nejdiive 48 hodin od piijmu pacienta. Test je pfevzat z némeckého DRG
systému a spravce némeckého DRG nevazal jeho uziti zadnou licenci. Je tedy bezplatny. I proto
se v praxi od roku 2018 v Ceské republice pouziva pro ohodnoceni tize motorického postizeni

v uhradach dle syst¢tmu DRG (Diagnosis Related Group) https://drg.uzis.cz/klasifikace-

pripadu/web/klasifikacni-system/. BI se stale pouZiva a modifikuje v rtiznych kontextech a u

riznych populaci. Modifikovany Bartheliv index (MBI) se pouziva v riznych prostiedich,
napiiklad v pecovatelskych domech a na geriatriich (Ni Chroinin et al., 2018; Oh et al., 2004)
a pfi rehabilitaci po cévni mozkové piihodé (Deng et al., 2020). Byl upraven pro pouziti v

raznych kulturach a jazycich.

1.3.3 Mezinarodni klasifikace funkénich schopnosti, disability a zdravi

Mezinarodni klasifikace funkcénich schopnosti, disability a zdravi (MKF) je pielozenou
ceskou verzi dokumentu "International Classification of Functioning, Disability and Health"
(ICF) (Stucki et al., 2017). Tato klasifikace je uspofadana podle fady principt, které odkazuji
na vzajemné vztahy jednotlivych stupiili a na hierarchii klasifikace (systémy urovni). ICF
klasifikace se sklada z fady komponent, tj. télesnych funkci, télesnych struktur, poruch, aktivit

a jejich limitaci, participaci a jejich omezeni a faktorti prostiedi (které mohou byt facilitacni ¢i
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inhibi¢ni). Kazda komponenta se skladé z riznych domén a uvniti kazdé domény jsou popsany
kategorie, které jsou jednotkami této klasifikace. Ke kategoriim jsou piidany kvalifikétory,
které upfesiiuji rozsah nebo velikost vykonu nebo zdravotniho postizeni v dané kategorii nebo
rozsah ptislusného vlivu faktoru prostiedi, ktery je bud’ facilitacni nebo omezujici. ICF pouziva
alfanumericky systém, ve kterém jsou pismena (b, s, d, €) pouzivana k oznaceni télesnych
funkci, télesnych struktur, aktivit a participaci a faktorti prostfedi. Za oznacenim poruchy
pismenem nasleduje numericky kod, ktery ma ¢tyti stupné (0-4) dle Likertovy skaly (Rod,
2012).

V nasi praxi je zatim naro¢né tuto klasifikaci rutinné¢ vyuzivat jak z divodu nedostatku
erudovanych hodnotiteld, tak z divodu ¢asové narocnosti. Zavedeni ICF klasifikace do praxe
propaguje evropska i svétova rehabilitacni spoleCnost - jmenovité svétova organizace
International Society of Physical and Rehabilitation Medicine (ISPRM) a European Society
of Physical and Rehabilitation Medicine (ESPRM), a je podporovano i v odborné zejména
anglosaské literatuie (Stucki et al., 2017). Dulezitost pouzivani ICF je také opakované
zdiiraznovana ve "White Book of Rehabilitation and Physical Medicine" (European Physical
and Rehabilitation Medicine Bodies Alliance, 2018) coZz je zasadni dokument evropské
rehabilitacni spolecnosti ukotvujici pozici rehabilitace v sou¢asné mediciné. Velkou vyhodou
uzivani klasifikace ICF je zdarma piistupny pteklad do cestiny. Nevyhodou je jiz vySe uvedend
casova narocnost na proskoleni odborniki. Proto je celosvétove patrna snaha o zjednoduseni
systému pro jednotlivd onemocnéni a zavadi se tzv. "core sets" (Karlsson and Gustafsson,
2022), kterych je v soucasné dob& kolem dv¢ sté padesati, jejich seznam Ize najit na strankach

https://www.icf-core-sets.org

1.3.4 Dotaznik Functional Independence Measure

Tento dotaznik byl vytvofen institucemi American Academy of Physical Medicine a
American Congress or Rehabilitation Medicine v roce 1984 (Kidd et al., 1995). Od té doby je
pouzivany v USA a v nékterych statech Evropy ke stanoveni disability jedincti po nemoci nebo
urazu. Je jednim ze svétove nejuzivanéjSich funkcnich testi. Vznikl z potieby rehabilitacnich
odbornikli ziskat jednoduchy, a pfitom vypovidajici ndastroj, ktery umozni dokumentovat
funk¢ni stav pacienta a zaroven posoudit vysledky rehabilitace od pocatku hospitalizace ptes
propusténi az po péci naslednou (Vanaskova, 2005). FIM vychazi ze zédkladniho hodnoceni
testu Barthelové, je vSak doplnény sledovanim kognitivnich funkci. Nutno zdlraznit, ze se

nejedna o skute¢ny subjektivni dotaznik zivota, ale o objektivni hodnotici nastroj funkéniho
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stavu pacienta. Hodnoceni vychazi z realného chovani klienta. Hodnoti se 18 polozek v 6
kategoriich. Kazd4a polozka mé& sedmibodové odstuptiovani (1-Uplna asistence, 2-velka
asistence, 3-stfedni/mirna asistence, 4-minimalni asistence, 5-dozor, 6-modifikovana
nezavislost, 7-Uplnd samostatnost). Test je opakované validizovany a pro potieby rehabilitace
velmi vhodny pro svoji senzitivitu (Choo et al., 2018; Chumney et al., 2010; Kidd et al., 1995).
Senzitivita testu se zlepSuje s kazdou aktualizovanou verzi, test mé jasny manual. Vzhledem ke
své citlivosti by mohl byt i v Ceské republice (CR) vhodnym néstrojem pii tvorbé
terapeutickych postupti. Jeho vysledky lze také matematicky modelovat. Udaje ziskané pomoci
FIM maji jasnou, pevnou terminologii. Jeho zavadéni vSak klade pomérné velkou naroc¢nost jak
na c¢as, tak na finance z divodu nutnosti podrobného proskoleni. FIM velmi citlivé dokumentuje
funkéni zlepSovani ¢i zhorSovani pacienta.

Tato prace se zamétuje predevsim na kvalitu Zivota pacientl s roztrouSenou sklerdézou
(RS), a to jednak v rdmci komplexni rehabilitacni terapie, a jednak cilen€ na moznosti ovlivnéni
anorektalni dysfunkce (ARD). Druhé cast prace je zaméfena na management spastické parézy
rizné etiologie, zejména pacientli s RS a po cévni mozkové piithodé (CMP). Proto se nasledujici

¢ast zameétuje zejména na problematiku kvality Zivota pacienti s RS a po CMP.

1.4 Dotazniky kvality Zivota u vybranych neurologickych diagnéz

Nastroje pro hodnoceni subjektivnich zkusenosti pacientii s onemocnénim, 1é¢bou a péci
jsou oznaCovany v odborné literatufe jako PROMS, coz je zkratka pro "patient-reported
outcome measures". Tato metoda sbéru dat formou dotaznikli se zamétuje specificky na
subjektivni vnimani choroby pacientem, jeho postojem k 1é€b¢ a dalsi péci, a na jeho oc¢ekavani.
PROMS jsou uzite¢né néstroje pro monitorovani kvality zdravotni péce, hodnoceni G¢innosti
lécby a poskytovani zpétné vazby pacientim a poskytovatelim zdravotni a socidlni péce.
Dotazniky se obvykle zamétuji na rlizné oblasti, jako jsou télesné funkce, psychicky a emocni
stav, kvalita spanku, bolest, unava, socidlni podpora a obecny zdravotni stav. PROMS
pomahaji Iékaiim a vyzkumnikim zhodnotit, jak 1éCba ovliviiuje pacienty, a nasledné stanovit
&i upravit uginny terapeuticky plan. Uskalim spolehlivého hodnoceni pomoci PROMS miuize
byt velka nabidka riznych typt dotaznikd. Spravnost vybéru vhodného dotazniku pro konkrétni

studii a skupinu pacientli mtize vyznamné ovlivnit zjisténé vysledky (de Haan et al., 1993).
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1.4.1 Dotazniky kvality Zivota pro pacienty s roztrousenou skler6zou

K dispozici je nékolik dotaznikd kvality Zivota specificky urcenych pro hodnoceni
pacient s RS. Krom¢ nejcastéjSiho hodnoceni klinického stavu pomoci $kdly Expanded
Disability Status Scale (EDSS, tzv. Kurtzkeho skala), ktera vSak ve vyssich stupnich hodnoti
jen lokomoc¢ni schopnosti pacienta, se v hodnoceni kvality zivota pouZzivaji i dalsi dotazniky
jako napt. Multiple Sclerosis Quality of Life Questionnaire (MSQOLS54), Functional
Assessment of Multiple Sclerosis (FAMS), Hamburg Quality of Life Questionnaire in Multiple
Sclerosis (HAQUAMS) ¢i MS QoL Inventory (MSQLI) (Gil-Gonzalez et al., 2020). Tyto
dotazniky specificky vytvotené, standardizované a validizované pro hodnoceni stavu a kvality
zivota pacientll s RS se v praxi ¢asto kombinuji s obecnéj$imi nastroji pouzivanymi i u jinych
diagnéz, napt. pro hodnoceni funkce hornich koncetin se pouzivda 9 - Peg Hole test
(devitikolikovy test), pro mapovani kognice Paced Auditory Serial Addition Test (PASSAT), a
ke zhodnoceni unavy pacientii se pouziva Modified Fatigue Impact Scale (MFIMS).

Rada védeckych praci potvrzuje, Ze pacienti s RS vykazuji niz§i skérovani, tedy
prokazatelné horsi QoL neZ zdrava populace, pfi¢emz existuje zavislost QoL na v€ku, vzdelani
¢1 postaveni v zaméstnani (Amtmann et al., 2018; Li et al., 2022; O’Mahony et al., 2022).
Vyznamny vliv na QoL ma kvalita pracovniho zivota (Quality of Working Life-QWL), tj. mira
spokojenosti a zména preferenci v zaméstnani v zavislosti na onemocnéni (Vitturi et al., 2022).
Kvalitu Zivota pacientti s RS v CR popisuje prace Mezerové et al publikovana v Neurologii pro
praxi pod ndzvem Kvalita Zivota pacientll s roztrousenou sklerézou mozkomisni (Mezerova et
al., 2014). Pilotni studie hodnoti 237 pacientd ze tfi Center pro roztrousenou sklerézu pomoci
dotazniku MSQoL54. Z vysledkt vyplyva, ze QoL u pacientl s RS negativné ovliviiuji fyzické
obtiZe ¢i Gnava v zavislosti na typu a pribéhu nemoci. Prekvapivé vSak zamé&stnani pacienti
s RS pred¢ili svoji QWL béZnou populaci, coz je zplisobeno jinymi prioritami v zaméstnani
(jsou spokojeni s tim, co je pro n¢ dillezit¢), kdy pacientim s RS zéleZi vice na pozitivnim
kontaktu s lidmi na pracovisti, nez na vysi platu €1 jinych benefitech. Prace pro né€ neni nutnym
zlem, ale pfilezitosti, které si vazi (Mezerova et al., 2014).

Jednim z dulezitych symptomd, ktery je Casto socidlné a psychicky velmi hendikepujici,
protoze vyznamné limituje socidlni kontakty, sexudlni zivot a dalSi aspekty plnohodnotného
zivota je inkontinence moci a stolice a dalsi projevy anorektalni dysfunkce (ARD) (Nusrat et
al., 2012a).  Pro hodnoceni kvality zivota u pacienti s ARD se pouzivaji zakladni dva

dotazniky, a to St. Mark’s Incontinence Score (SMIS) a Fecal Incontinence Quality of Life
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Scale (FIQoL). O téchto dotaznicich bude podrobnéji pojednano v kapitole o anorektalnich
dysfunkcich.

1.4.2 Dotazniky kvality Zivota pro pacienty po cévni mozkové piihodé

Pro pacienty po prodélané CMP je k dispozici fada testii QoL (Carod-Artal and Egido,
2009). Stroke-Specific Quality of Life Scale (SS-QOL) obsahuje 49 polozek a hodnoti kvalitu
zivota pacientll po CMP v oblastech jako jsou fyzické zdravi, socialni funkce, psychické zdravi
a zpusobilost pro praci. Stroke Impact Scale (SIS) hodnoti kvalitu zivota pacienti po CMP v
64 polozkach v ramci 8 domén (sila, funkce ruky, ADL, mobilita, komunikace, emoce, pamé&t’
a mysleni, participace). Stroke and Aphasia Health-Related Quality of Life Scale (SAHRQoL)
slouzi k posouzeni kvality zivota pacientl s afazii, kterd mize byt zptisobena mrtvici nebo
jinym poskozenim mozku. Umoziuje hodnoceni QoL pacienty s leh¢imi az stfedné tézkymi
poruchami fe¢i pomoci administrovaného rozhovoru, kdy pomocnik ¢te polozky nahlas a
respondent ukazuje svoje odpovédi v bodovacim archu (se zaznamendnim do pocitatového
programu). Navic oproti jinym PROMS pro pacienty po CMP hodnoti SAHRQoL potize s
porozuménim fe€i, potize s rozhodovanim a dopad jazykovych problémii na rodinny a
spoleCensky zivot (Hilari et al., 2003). Burden of Stroke Scale (BOSS) posuzuje zatéz pro
pacienty po CMP i pro jejich rodiny nebo pecovatele. Hodnoti fyzické a emo¢ni disledky pro
pacienta i jeho okoli, organizaci pécCe, finan¢ni disledky atp. BOSS napomaha k identifikaci
oblasti, ve kterych by mohla byt poskytnuta podpora nebo asistence (Carod-Artal and Egido,
2009). Quality of Life after Brain Injury Scale (QOLIBRI) hodnoti kvalitu Zivota pacientll po
ziskaném poSkozeni mozku. Obsahuje 37 polozek, které se zamétuji na riizné oblasti, jako jsou
kognitivni a fyzické funkce, emocni stav, spolecensky zivot a mobilita. QOLIBRI byl
reportovan jako validni a spolehlivy nastroj pro hodnoceni QoL u pacienti po CMP (Heiberg
et al., 2018). EuroQol-5 Dimension Scale (EQ-5D) je obecnym nastrojem hodnoceni kvality
zivota, ale byl pouZit i pro hodnoceni kvality zivota pacientd po CMP. Zahrnuje pét dimenzi,
vcetn€ mobility, self-care, béznych aktivit, bolesti a neklidu/deprese. Dobra spolehlivost pti
hodnoceni pacientii po CMP byla prokazana u rozsitené verze EQ-5D-5L+C ktera zahrnuje i
kognitivni hodnoceni (de Graaf et al., 2020). Frenchay Activity Index pak hodnoti vykon
béZznych dennich €innosti (ADL) pacientli po CMP. Za stejnym ucelem lze vyuzit i CMP

nespecificky Functional Independence Measure (Galeoto et al., 2019).
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Dotazniky specificky vyvinuté pro pacienty po CMP lIze v praxi kombinovat i s
hodnocenim pomoci obecnych PROMS jako je SF-36, test, FIM ¢i Indexu Barthelové (BI) ¢i
Nottingham Health Profile (NHP), WHOQOL-BREF atd. Pro cilenou depistaz dysfagii pak
muzeme doplnit Gugging Swallowing Screen (GUSS) test (Park et al., 2020).

1.5 VySetreni a 1é¢ba spastické parézy

Spasticka paréza (SP) je kombinaci centrdlni parézy, riznych typa svalové
hyperaktivity, zkraceni svalii a me¢kkych tkani, pfi¢emz tyto piiznaky se vzajemné nepiiznivé
ovliviiuji a postupné zhorsuji funkéni schopnosti pacienta (Hoskovcova and Gal, 2016). SP
negativné ovliviluje Zivot pacientl tim, ze znesnadiiuje plynulost pohybt nebo je ptimo blokuje,
zhorSuje sebeobsluhu, je-li bolestiva, ma negativni vliv na veSkeré ¢innosti i kvalitu spanku.
Kvalitu zivota nejvice zhorSuje t€zka disabilita a svalova slabost (Schinwelski et al., 2019).
Spasticita vede k rozvoji vazivovych svalovych kontraktur. Proto je nutné spasticitu od zac¢atku
lécit. Vyskyt SP se u nemocnych s poruchou centrdlniho motoneuronu vyskytuje v rizné
incidenci a prevalenci v zavislosti na stadiu a typu onemocnéni, véku, pohlavi, genotypu a na
dalsich faktorech (Gracies, 2005; Hoskovcova and Gal, 2016). SP trpi 60-90% pacientl s RS
(Feinstein et al., 2015), u pacientti po CMP je uddvana incidence 17-25% s tim, Ze cca 10%
pacientl trpi téZkou spasticitou zpisobujici vyznamnou disabilitu (Katoozian et al., 2018; Zeng
et al., 2021). Spasticky sval je vzdy Castecné pareticky, trvale hyperaktivni (hovotime o tzv.
spasticité, spastické dystonii, spastické ko-kontrakei ¢i spastickych synkinézach) a jeho mé&kké
tkan¢ jsou zkracené (Gracies, 2005). Nepouzivani spasticko-paretickych koncetin vede
k inaktivité, coz spastickou parézu nadale prohlubuje a vznikd tak zacarovany kruh. ZhorSeni
spastické parézy zpisobuji také dalsi vnitini ¢i zevni stimuly, napf. probihajici infekce, tvotici
se dekubity, zarlistajici nehty apod. Paréza, hyperaktivita a zkrdceni svalu tvoifi zakladni

klinickou trias SP (Obr. 3) (Gracies, 2005).
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HYPERAKTIVITA

Spasticka paréza

Obr. 2: Zakladni trias spastické parézy — paréza, svalova hyperaktivita a svalové zkraceni - dle

modelu Jeana- Michaela Graciese

Historicky se pfi terapii spasticity po desetileti pouzivala hlavné peroralnim
myorelaxancia, napiiklad baclofen, tizanidin ¢i benzodiazepiny. Tato 1é¢ba neni pfili$ i€¢inna a
ma Casto vyrazné nezadouci U€inky jako napft. zhorSeni tinavy, ospalost, ¢i inkontinenci. V
poslednich letech se do poptedi dostava 1écba botulotoxinem, ktery se aplikuje intramuskulérné,
optimalné pod ultrazvukovou ¢i elektrostimulacni navigaci ¢1 kombinaci téchto metod. Efekt
botulotoxinu nastupuje za 3-4 tydny, celkova délka trvani je 3-4 mésice. Injekce botulotoxinu
mohou sniZit spasticitu, zatimco motoricky vykon oslabeného spastického svalu ziistava
nezménén (Chen et al., 2020). Terapie probiha opakované. Botulotoxin by mél byt podle
mezinarodnich doporuceni k 1€cbé spasticity 1€ékem prvni volby u fokalnich spastickych
dystonii a spastickych ko-kontrakci (Zhang, 2022). Terapii piedchazi dikladné neurologicko-
rehabilitadni vySetieni, které provadi spoleéné 1ékaf, fyzioterapeut a ergoterapeut. V Ceské
republice je v soucasné dob¢ nejrozsitenéjsi koncept "Five step clinical assessment in spastic
paresis" podle Jeana-Michaela Graciese (Gracies et al., 2010). Vedle aplikace botulotoxinu je
soucasti 1écby dikladna instruktdZ pacienta o domacim kazdodennim progresivnim
prolongovaném strecinku a rychlych alternativnich pohybech (tzv. RAP) pro zlepSeni souhry
agonista/antagonista. Autoterapii musi pacient provadét pravidelné¢ kazdy den. V praxi
k motivaci pacientl slouzi tzv. smlouva s pacientem ve form¢ "Guided Self Rehabilitation

Contract" (Gracies, 2022; Gracies et al., 2021), kdy pacienti v podstat¢ s terapeutem podepisuji
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kontrakt o domacim cviceni. V indikovanych pfipadech je mozné k ovlivnéni spasticity
predepisovat i konopné preparaty (Fragoso et al., 2020).

Dalsi soucasti terapie je pouzivani dlah idedln€ v kombinaci s botulotoxinem (Farag et
al., 2020). Dlahy pomahaji udrZzovat postizenou koncetinu v antispastické pozici, snizovat
svalovou hyperaktivitu a nésledné tak zlepSit pohyblivost a funkénost koncetiny (Obr. 3).
Individualné zhotovené progresivni dlahy pouzivame na spastickou koncetinu obvykle dvakrat
denné¢ na dobu 30 minut (dle tolerance pacienta), aplikovat je mohou proskolené zdravotni
sestry vramci rehabilitacniho oSetfovani. U té€Zkych difuznich spasticit s dominantnim
postizenim dolnich koncetin mize byt indikovana implantace baklofenové pumpy, ¢i selektivni
dorzalni rhizotomie, které provadéji neurochirurgicka pracovisté. Jedna se o specializované
zakroky, které pro spravnou indikaci vyzaduji velmi podrobné vySetfeni pacienta
multidisciplinarnim tymem s ohledem na etiologii spasticity, v€k pacienta, komorbidity a dalsi

vlivy, se zvaZenim vSech pifinost a ptipadnych nezadoucich uc¢inkt (Kakodkar et al., 2022).

Obr. 3: Pouziti protahovacich a nafukovacich dlah pfti 1é¢bé spastické parézy

Foto archiv autorky, Centrum spasticity pfi Klinice rehabilitace a t€lovychovného lékarstvi 2.

LF a FN Motol.

Pro maximalni zlepSeni kvality zivota neurologickych pacientii trpicich spasticitou je
dilezité s pacienty dostate¢n¢ komunikovat a spolu s nimi stanovit strategii a redlné cile 1écby.

Za timto ucelem pouzivdme metodu Goal Attainment Scaling (GAS), ktery pomutze dobie
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nastavit a kontrolovat terapeutické cile (Churilov et al., 2020; Krasny-Pacini et al., 2013). GAS
pii vySetieni pravidelné kontrolujeme, a pokud nebylo stanovenych cilii dosazeno, zjisStujeme
pfi¢inu selhani a po konzultaci s pacientem mulzeme cile piehodnotit. Kvalitu Zzivota
neurologickych pacientii 1ze hodnotit pomoci standardizovanych validizovanych dotaznikt
jako je napt. Health Related Quality of Life (HRQoL), testem dle Barthelové ¢i dotaznikem
SF-36. Ve védeckych studiich se také pouzivaji funkéni testy jako je Modified Ashworth Scale
(MAS), 10-metrovy test chiize (I0OMWT), dvouminutovy ¢i Sestiminutovy test chlize, pro
hodnoceni funkce hornich koncetin se Casto vyuziva ¢i Franchay Arm test. Nékteré vyse
uvedené testy lze povazovat za indikatory kvality zivota, nebot’ hodnoti funkce, které piimo
s QoL souvisi, a proto je jejich pouzivani v klinické praxi zasadni.

Mezi dalsi mozné terapeutické postupy patii i n¢které formy fyzikalni terapie, napf.
elektricka stimulace (ES). Ta je definovana jako drazdéni intaktniho periferniho motoneuronu
cestou elektrostimulace svalt ¢i nervl nizkofrekvenénimi proudy. Ackoliv jsou tyto proudy
soucasti béznych fyzikalnich pfistroji v rehabilitaénich provozech, v praxi se bézné
nepouzivaji, a to i presto, ze védecka literatura poukazuje na pozitivni vliv riznych typt ES,
napf. transkutanni elektrické nervové stimulace (TENS) (Cho et al., 2013; Lee, 2014; Logosu
et al., 2021). V¢étSina studii byla provedena u pacientil s cévni mozkovou piihodou ¢i détskou
mozkovou obrnou, ale nikoliv u pacientti s roztrouSenou skler6zou. Pro ovéteni efektu ES u
pacientll s RS jsme v nasem vyzkumném zdméru provedli studii s pouzitim elektroterapie
spfazenymi impulzy pomoci dvoukanilové ES dle Jantsche u pacientli se spastickou
paraparézou dolnich koncetin. Prokézali jsme bezprostiedni sniZeni spasticity m. triceps surae.
studii jsou uvedeny v experimentalni €asti prace v ramce publikace "Ovlivnéni spasticity
pomoci elektrické stimulace podle Jantsche — pilotni studie" (viz pfiloha ¢.4). V soucasné dobé
se kromé klasickych forem ES se rozsifuji i moznosti funk¢ni elektrické stimulace (FES), které
zasadné zkvalitiuji chlizi u pacientii se spastickou parézou (Moll et al., 2017; Sabut et al.,

2011). O této terapii je bliZze pojednano v kapitole poruchy chiize.

1.6 Principy neurorehabilitace u pacientii s roztrousenou skler6zou

Roztrousena skleréza je zdvazné autoimunitni onemocnéni, které postihuje pacienty
v mladém véku a miiZe je vyrazng invalidizovat. Prevalence v CR je uvadéna 160-170/100 000

obyvatel (Sladkova, 2015; Vachova, 2012) Dle ceského celostatniho registru pacientii s
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roztrouSenou skler6zou v Ceské republice (ReMusS - Registr pacientil s roztrousenou skler6zou,

https://ezcr.cz/celostatni-registr-pacientu-s-roztrousenou-sklerozou) Zije v CR piiblizné 17-20

tisic pacientil s RS, roéné je diagnostikovano kolem 700 novych pacientii, incidence v CR je
dle Horakové 11,7 nemocnych na 100 000 obyvatel za rok (Hordkova, 2020). Svétova data
udavaji 2,8 milionu pacientll s RS na celém svéte, pricemz prevalence se celosvétove zvysuje.
Incidence v 75 sledovanych zemich je uvadéna 2,1 na 100 000 osob/rok, primérny vek
diagnozy je 32 let, s dvakrat CastéjsSim vyskytem u Zen oproti muziim (Walton et al., 2020).
Vyskyt RS se lisi regiondln€. Nejvyssi hlaSena incidence je v Evropé (6,8), nasledovana
al., 2020).

V poslednich 25 letech doslo k vyraznému nardstu moznosti farmakoterapie, zejména
imunomodulacni, a proto pacienti piezivaji déle a s podstatné mensim neurologickym deficitem
nezli diive. Ruku v ruce se rozviji i rehabilitacni strategie a roste pocet EBM dat, kteréd
prokazuji ucinnost jednotlivych typa rehabilitace u pacienti s RS (Heine et al., 2020).
Pravidelna fyzicka aktivita ma pozitivni vliv na kognitivni funkce pacientti s RS (Li et al., 2023)
1 na depresivni stavy (Kyriakatis et al., 2022). Individudlni fyzioterapie ovliviiuje jednotlivé
symptomy onemocnéni, tj. parézy, poruchy rovnovahy, mobilitu, sfinkterové obtiZe, snizenou
aerobni kapacitu a celkovou kvalitu Zivota (Amatya et al., 2019), coz bézn¢ vidime v klinické
praxi. Z komunikace s pacienty také vime, Ze individudlni fyzioterapii pacienti vnimaji
pozitivné a spojuji ji se zlepSenim kvality Zivota a psychického stavu.

Bohuzel, i ptfes zvysujici se poznatky o ucinnosti rehabilita¢nich strategii dle EBM,
soustavna rehabilitace pacientii s RS stale neni v Ceské republice b&znym standardem. Chybi
sit’ specializovanych rehabilitacnich pracovist, kterd by se cilenou péci o pacienty s RS
zabyvala. V ideédlni form¢ by mél o pacienty peCovat multidisciplinarni rehabilita¢ni tym,
skladajici se zrehabilitacnich lékaiti, fyzioterapeutl, ergoterapeutl, logopedii, socidlnich
pracovniki, psychologli a ortotikli. Pacienti by méli byt o moznostech rehabilitacni terapie
informovani od svych osetfujicich neurologli v RS centrech, a méli by byt k soustavné
rehabilitaci motivovani. Vzhledem k velmi pestré symptomatologii onemocnéni, ktera u
pacientl jak z hlediska vyskytu jednotlivych ptiznaka, tak zavaZznosti v ¢ase kolisd, je nutné,
aby byla rehabilita¢ni 1écba kazdého pacienta individualizovand a pravidelné aktualizovana,
coz klade velké naroky na persondlni obsazeni rehabilitacnich tyml (Kdvari et al., 2018;
Novotna et al., 2021). Nasledujici Cast prace shrnuje recentni poznatky o moznostech ovlivnéni
jednotlivych dysfunkci pacientd s RS pomoci pohybovych aktivit a dalSich rehabilitacnich

postupti.
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1.6.1 Aerobni, posilovaci a kombinovany trénink u pacienti s roztrousenou sklerézou

Ptistup k fyzické aktivité pacientli s RS se v poslednich tfech dekddach vyrazn€ zménil
(Dalgas et al., 2008; Robert W. Motl et al., 2017). Diive se pacientim doporucovalo vyhybat
se fyzickym aktivitam s argumentem, Ze cviceni destabilizuje ptiznaky RS v disledku zvySené
télesné teploty, a ze je vhodné Setfit energii na ¢innosti kazdodenniho Zivota. Klidovy rezim byl
doporucovan pro omezeni unavy (Dalgas et al., 2008). V soucasné dob¢ je pristup v podstate
opacny. Uz na zacatku onemocnéni, tedy po prvni atace, i kdyz je pacient bez neurologického
deficitu, nebo trpi jen minimalnim klinickym postizenim (naptf. ve smyslu lehké parézy,
poruchy stability, zvySené unavy) bychom pacienta méli motivovat k pravidelné pohybové
aktivité. Motl et al uvadi, Ze pacienti s RS obvykle vykazuji niz8i fyzickou aktivitu ve srovnani
s dospélymi z bézné populace, coz se nezménilo ani za posledni tfi dekady, prestoze stale
pribyva diikazii o prospésnosti cviceni (Robert W Motl et al., 2017). Pacienti s RS maji oproti
zdravym kontrolam o 30% mensi kardiorespiracni kondici a trpi sniZzenou aerobni kapacitou
(Halabchi et al., 2017). Cviceni pozitivné ovliviiuje vétSinu klinickych ptiznakti RS. ZlepSuje
dechové funkce a aerobni zdatnost, svalovou silu, flexibilitu, rovnovéhu, snizuje Unavu, a
zlepsuje kognitivni funkce. VSemi témito efekty napomdhd pravidelna fyzicka aktivita
participaci v rdmci ADL, coz se odrazi ve zvySené kvalité Zivota (Halabchi et al., 2017).
Doporucovana je kombinace aerobniho a silového cviceni. Pacienti mohou jednotlivé typy
tréninkd opakované stiidat (hovotime o tréninku kruhovém), nebo cviceni jednotky kombinovat
za sebou (trénink aerobni je nasledovany tréninkem posilovacim) (Dalgas et al., 2008; Grazioli
et al., 2019). Aerobni trénink sniZzuje tnavu a zlepSuje kardiovaskularni kondici i1 svalovou silu
dolnich koncetin (Grazioli et al., 2019), dlouhodoby posilovaci trénink nizké az stfedni
intenzity zvysuje svalovou silu u pacientl s RS (Broekmans et al., 2011). V odborné literatute
je Siroce diskutovan efekt cviceni na pribéh onemocnéni v tom smyslu, Ze fyzicka aktivita ma
"disease modifying effect" (Dalgas and Stenager, 2012; Proschinger et al., 2022). I kdyz zatim
nelze jednoznaéné potvrdit hypotézu, Ze pravidelna fyzicka aktivita miiZze zpomalovat progresi
onemocnéni (Proschinger et al., 2022), n¢které studie poukazuji na to, ze cviceni, resp. fyzicka
aktivita miiZe mit tento potencial (Dalgas and Stenager, 2012) a ujiSt'uji, Ze cvi€eni je bezpecny
a uc¢inny prostiedek rehabilitace u pacientii s RS (Halabchi et al., 2017). Halabchi uvadi, ze
cvicebni program pod dohledem odbornika a s individudlnim pfistupem miZe u pacientti s RS
zlep$it nejen kondici, funkéni kapacitu a kvalitu zivota, ale i modifikovatelné piiznaky

onemocnéni (Halabchi et al., 2017).

30



Obecné je vzdy doporucovano, aby byly typ, frekvence a intenzita fyzickych aktivit
prizptisobeny fazi a stupni onemocnéni, klinickym ptiznakiim a aby pacient vzdy zacal
konzultaci s odbornikem. Pro zna¢nou variabilitu pfiznaki a stupné onemocnéni neni mozné
jednoznac¢né definovat parametry silového a aerobniho tréninku jednotné pro vSechny pacienty
s RS. Kanadska odborna spolecnost The Canadian Society for Exercise Physiology (CSEP)
doporuuje v radmci guidelines pro dospélé pacienty (18-64 let) s RS
(https://csepguidelines.ca/guidelines/multiple-sclerosis/) 2x tydné 30 min aerobniho tréninku
sttedni intenzity a 2x tydné odporovy trénink zamétfeny na vSechny velké svalové skupiny.
Aerobni a odporovy trénink mize pacient provadét ve stejny den s odpocinkem v nasledujici
den. Aerobni aktivity ma pacient postupné zvysSovat s cilem vydrzet kontinualni aerobni cviceni
po dobu 30 min. Stfedni intenzita tréninku je pacientovi vysvétlovana jako ¢islo 5-6 na
desetistupiiové subjektivni Skéale s tim, ze mé pacient pii monitoraci zjistit zvySeni tepové
frekvence oproti klidovému stavu. Uvadéna je 1 typickd rada, Ze pfi pohybu ma byt pacient
schopen hovofit, nikoliv zpivat. Doporucen je veslarsky trenazer a cyklistika (rotoped). Z
hlediska odporového tréninku doporucuji dva sety 10-15 repetic cviceni na kazdou oblast s
oddechovou pauzou 1-2 min mezi sety. Cvi¢eni mize probihat na posilovacich pftistrojich, se
zavazimi (Cinky, kettlebell atd) ¢i s odporem pruznych tahii (odporové gumy). Cviceni mize
probihat i ve vod¢ jako hydrokinezioterapie, ¢i ve formé kalisteniky (cviceni s vlastni télesnou
hmotnosti). Podobna doporuceni najdeme i v praci Dalgase a kolegii (Dalgas et al., 2008), kde
je navic v rdmci odporového tréninku kladen diraz na kombinaci cviceni v uzavieném a
otevieném kinematickém fetézci, ptfi¢emz na celé t€lo doporucuji 4-8 cvikil s progresivne se
zvysujici frekvenci (8-15 opakovani kazdého cviku), s intenzitou dle tolerance. Provadény maji
byt 1-4 sety kazdého cviku s odpocinkovou pauzou 2-4 min. Nejdiive maji byt cvicené velké
svalové skupiny a vicekloubové svaly, potom svaly mensi. Zdlraznéno je cviceni k posileni
dolnich koncetin (DK), protoZe dle autorit mivaji pacienti vétsi deficit sily na DK neZ na hornich
koncetindch (HK). Aerobni cviCeni autofi této systematické reSerSe taktéZ doporucuji 2-3x
tydné, s intenzitou 50-70%VO.max a 60-80% maximalni tepové frekvence. Podle kondice
pacienta doporucuji délku cviceni 10-40 min s postupnym prodluzovanim cviceni dle tolerance.
Doporucovan je jeden ¢i dva dny klidu mezi dny, kdy pacient cvi¢i (Dalgas et al., 2008).

Pro kontrolu mnozstvi a intenzity cviceni v dnesni dob¢€ pacienti pouZzivaji stejné jako
bézna populace chytré hodinky a razné druhy sport testerd. Specifikem RS je tnava, proto
pacienty informuje moznosti hodnotit tento projev pomoci Borgovy $kaly. Zadny cvigeni

program by nemél zhors$it stavajici neurologicky deficit.
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1.6.2 Postupy neurorehabilitace dle typu neurologického deficitu

Pfi jiz vzniklém neurologickém deficitu (spastickd paréza, mozeckova
symptomatologie, zavraté, senzitivni deficit, poruchy funkce panevniho dna, poruchy chiize,
poruchy polykani apod) je nutné kondi¢ni aerobné-posilovaci trénink kombinovat s postupy
individualni fyzioterapie zamétené na aktualné dominujici klinické ptiznaky. V nasledujicich
kapitolach se zamétujeme stru¢né pouze na ptiznaky, které byly feSeny v ramci vyzkumnych
praci, které se staly podkladem této disertacni prace, tj. na poruchy chiize (Kovari et al., 2022b),
rovnovahy (Novotnd et al., 2019) a anorektalni dysfunkce (Kovari et al., 2022). Téma
fyzioterapie a autoterapie pro pacienty s RS s ohledem na jednotlivé klinické ptiznaky autorka
disertace podrobné rozpracovala v ramci monografie Komplexni fyzioterapeuticky pohled pro
pacienty s roztrousenou sklerézou (Kovari et al., 2022a) a v publikaci Lécba roztrousené

skler6zy z pohledu rehabilitace (Kévari et al., 2018).

1.6.2.1 Terapie poruch chiize

Poruchy chiize jsou jednou z hlavnich pfi¢in disability pacientii s RS. Subjektivné je
problém s chiizi pacienty vniman jako jeden z nejvice obtézujicich RS symptomd, ktery je
vyznamn¢ limituje v béznych dennich aktivitach, snizuje praceschopnost, a tim i kvalitu Zivota
(Coca-Tapia et al., 2021). Zménu casoprostorovych parametrli chiize mizeme zjistit i u
pacientll s minimalnim neurologickym nalezem (Novotna et al., 2016), klinicky vyznamné;jsi
poruchy chtize ale jsou spojené s vys$§im neurologickym deficitem (EDSS 4 a vySe). S progresi
nemoci se snizuje rychlost chlize a zkracuje se délka kroku, zvétSuje se Sitka kroku, limitovana
je extenze v kyc¢li ve stojné fazi kroku a flexe v koleni ve fazi Svihu, snizuje se dorzélni flexe
kotniku ve fazi inicidlniho kontaktu nohy s podloZkou a plantarni flexe v pred$vihové fazi
kroku. Coca-Tapia et al v systematickém review uvadi, ze chiize je horSi u pacientii se
spasticitou, ve srovnani s pacienty s mozeckovym syndromem. Uvedené parametry se zhorsuji
s rostoucim skore EDSS (Coca-Tapia et al., 2021).

Chize je komplexni pohybovy stereotyp jehoz kvalita je zavisld na funkci
muskuloskeletdlnim systému, na senzitivnich informacich a na fizeni motorickych funkci.
Terapie poruch chize musi tedy vychdzet z komplexniho kineziologického rozboru
zahrnujiciho vySetieni svalové sily, svalového zkraceni, vySetfeni spasticity svali dolnich
koncetin, povrchového ¢iti a propriocepce. Konkrétni terapie je volena tak, aby byl ovlivnén
dominantni problém limitujici chizi. Vhodné je chlizi objektivizovat pomoci funk¢nich testl

chiize, jako napt. méfeni rychlosti chiize na vzdalenost 10 metri, Sestiminutovy chlizovy test a
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Timed Up and Go Test. Subjektivné pacienti hodnoti chiizi pomoci standardizovaného
dotazniku Multiple Sclerosis Walking Scale (MSWS). K dispozici je ¢eska verze dotazniku
MSWS-12, u ktera byla reportovana prokéazala dostatecna validita, reprodukovatelnost a vnitini
konzistence (Kol¢ava et al., 2021). Pacienti s RS vnimaji jako symptom nejvice narusujici chtizi
zejména slabost dolnich koncetin (81 %), inavu (73 %), poruchu rovnovahy a koordinace (67
%), zpomaleni pohybu (59 %), snizenou citlivost dolnich koncetin (54 %) a peronealni parézu
zpusobujici zakopavani a pady (41 %) (Asch, 2011).

Je-li hlavnim problémem svalova slabost, je vhodné do terapie zaradit progresivni
posilovaci trénink dolnich koncetin v kombinaci s instruktazi vhodného protahovaciho cviceni
pro ovlivnéni svalovych kontraktur, které jsou u pacientti velmi ¢asté, a to zejména kontraktury
musculus triceps surae (Filipi et al., 2010; Halabchi et al., 2017; Sandroff et al., 2017). Pro
zlepSeni komplexniho chiizového stereotypu je doporuovana chiize na bézeckém pésu v
kombinaci s virtudlni realitou, kterd ma pozitivni vliv i na kognitivni funkce, které jsou pro
chiizi kriticky dilezité (Galperin et al., 2023).

Pro zlepseni kvality chtlize pfi tzv. syndromu padajici $pic¢ky (drop foot) miizeme pouzit
1 funkéni elektrické stimulace (dale FES) peronealniho nervu (Mayer et al., 2015; Miller
Renfrew et al., 2019). Princip je zaloZeny na podrazdéni periferniho neposkozeného nervu
elektrickym impulzem, ktery vyvola svalovou kontrakci, kterd nahrazuje neefektivni volni
aktivitu. Aby byla stimulace opravdu prevedena do funkce (v tomto piipadé¢ chiize), je dalezity
spravny timing impulzu. Pfistroje pro FES vyuZivaji gyroskop pro méfeni uhlu hlezenniho
kloubu a akcelerometr, tak aby dosSlo ke spravnému nacasovani kontrakce anterolateralni
skupiny svalii bérce béhem Svihové faze chiize. U spravné indikovanych pacienti mize FES
dorzalnich flexord piinést klinicky vyznamné zlepSeni chlize ve smyslu zrychleni chize a
snizené frekvence padi (Gervasoni et al., 2017; Nair and Hariharan, 2017). Vliv FES na
energetickou naro€nost chiize nékteré studie potvrzuji (Mayer et al., 2015), jiné vyvraceji

(Gervasoni et al., 2017).

1.6.2.2 Terapie poruch rovnovahy

Poruchy rovnovahy jsou u pacient s RS velmi ¢astou obtizi, mohou byt pfitomné jiz
od ranych fazi onemocnéni a vyrazné ovliviiuji kvalitu Zivota. Pfi¢in poruch rovnovéhy u
pacientli s RS je mnoho a mohou se vzajemné kombinovat a potencovat. Vliv miize mit porucha
propriocepce, oslabeni svalové sily, porusend svalova koordinace, poskozeni zraku, poruchy

mozeckovych funkei, centralni vestibularni porucha a fada dalSich faktorti. Pravdépodobnost a
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frekvence padl u pacienti s RS roste se stupném postiZzeni, progresivnim prabéhem
onemocnéni, pouzivanim asisten¢nich pomucek pii pohybu, horsi posturdlni kontrolou a
zhorSenou kognici (Prosperini and Castelli, 2018). Nebezpeci padu je proto u osob s RS zvysené
v porovnani se zdravou populaci. 50-80% pacientii s RS ma poruchu rovnovahy a chiize a vice
nez polovina pacientli asponl 1x za rok upadne (Cameron and Nilsagard, 2018). Pii vySetieni
rovnovahy u pacientll s RS oproti bézné populaci typicky zjistujeme zpozdénou posturdlni
bazi. Problém se zhorSuje v situacich s dual-tasking a multi-tasking, tj. béhem vykonu dvou ¢i
vice tkolli najednou (Cameron and Nilsagard, 2018).

Rehabilitace je hlavnim terapeutickym prostiedkem pro zlepSeni posturalni kontroly u
pacienti s RS. Za timto ucelem bylo navrzeno mnoho strategii, véetn¢ senzo-motorického
tréninku, vytrvalostniho tréninku, specifickych postupli tréninku chiize, cvieni Pilates,
celotélové vibrace, hipoterapie, balancniho zatézovani trupu, technik Tai-Chi, vestibularni
rehabilitace, roboticky asistovaného tréninku chiize, virtudlni reality a exergames, tj.
kombinace fyzické aktivity a videoher (Prosperini and Castelli, 2018). Vyuziti ptivodn¢ hernich
systémi jako je napf. Nintendo Wii nebo X-box Kinect je modernim trendem funkéni
aplikace, a tim trénuji stabilitu (prace s tézistém, rychlé prenaseni vahy). Nékolikatydenni
trénink v domécim prostiedi po peclivé instruktazi pacienta fyzioterapeutem ma srovnatelné
vysledky na jako konvenc¢ni balan¢ni trénink (Robinson et al., 2015). Vyhodou téchto hernich
systémi je jejich hravost, kterd pacienta motivuje k pravidelnému tréninku i v domdacim
piistroj Balance Master, jsou tyto herni systémy cenové dostupnéjs$i a vhodnéj$i pro mensi
rehabilitaéni ordinace nebo pro zakoupeni pacientem k individudlnimu pouziti v doméacim
prostiedi. Pomoci pravidelného "herniho" tréninku dochazi ke zvySeni celkového objemu
fyzické aktivity pacienta, snizeni inaktivity a nadmérného sezeni, a slouzi tedy 1 jako prevence
dekondice. Cviceni s virtualni realitou v domacim prostfedi miiZze mit udrzovaci vliv na zlepSeni
rovnovahy ziskané strukturovanym cvi¢enim s fyzioterapeutem (Taylor and Griffin, 2015). K
tradicnim rehabilitaénim postuplim zaméfenym na trénink stability patii senzomotoricka
cviceni s vyuzitim labilnich ploch, ktera ovlivituji kvalitu posturalni stabilizace prostiednictvim
nacviku koordinace svalil integrovaného stabilizacniho systému trupu a zlepSeni opérné funkce
dolnich koncetin. Vybér balan¢nich pomiicek pro cviceni musi byt adekvatni schopnostem

pacienta.
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1.6.2.3 Terapie anorektalni dysfunkce

Krom¢ symptomi motorickych, senzitivnich, vestibularnich, mozeckovych, ¢i
kognitivnich, RS také Casto zptsobuje moCové a anorektalni dysfunkce (ARD). Pravé tyto
dysfunkce vyrazné ovliviiuji kvalitu zivota pacientll tim, Ze omezuji jejich socialni kontakty a
¢astecné 1 sexualni a intimni zivot. Pacienti mohou trpét fadou symptomil ve smyslu obstipace,
inkontinence, prolapsu panevniho dna ¢i bolesti v oblasti malé panve pii defekaci. Jednotlivé
ptiznaky ARD se mohou vyskytovat samostatné nebo riznych kombinacich (Preziosi and
Emmanuel, 2009). Rizné studie udavaji rozdilnou ¢etnost vyskytu ARD u pacientti s RS, a to
od 40% (Nusrat et al., 2012b) az po 66% (Thiruppathy and Preziosi, 2014). Pfiznaky ARD jsou
zejména pro mladé pacienty spoleCensky hendikepujici, pacienti se stydi o problému mluvit 1
se zdravotniky. Toto je jist€¢ i jeden z diivodl, pro¢ se udavana procenta vyskytu ARD u
pacientl s RS dle riznych autorti podstatné lisi. Z praxe vime, Ze je nutné po symptomech ARD
aktivné pétrat a cilené se pacienti dotazovat. Zeny trpi témito dysfunkcemi ¢ast&ji nez muzi, a
to hlavné diky menopausdlnim hormondlnim zméndm ¢i porodnim traumatim vcetné
epiziotomii (Nusrat et al., 2012b). Prevalence ARD stoupa se zvySujicim se funkénim deficitem
pacientil, ale mize byt pfitomna i v pocateCnim stadiu onemocnéni (Nusrat et al., 2012b;
Preziosi and Emmanuel, 2009). 18-43 % pacientl trpi obstipaci, zatimco uniky stolice udava 3-
51% pacientii (Nusrat et al., 2012b). Symptomy se Casto kombinuji (Wiesel, 2000). V bézné
praxi také casto zjiStujeme koincidenci ARD s dysfunkci v oblasti urogenitalni, coz je
v souladu s tdaji v odborné literatufe (Chia et al., 1995).

Patofyziologie ARD poruch je velmi komplexni. Na inkontinenci stolice se muze
podilet abnormalni peristaltika, anorektdlni hyposensitivita, oslabeni andlnich svéraci,
prodlouZeni rektoanalniho ininhibi¢niho reflexu nebo ztrata volni kontroly defekace. Na
obstipaci se podili prodlouzena doba pasaze (colon transit), oslabeni svalové sily bfisni stény,
anorektalni hyposenzitivita, dyssynergie svali panevniho dna (PD), nevhodna dieta a
stravovaci navyky a dalSi behavioralni faktory (Preziosi et al., 2018a). Dalsi poruchou mizZe
pak byt tzv. ,,overflow inkontinence®, kdy se pti dlouhodobé¢ obstipaci vytvoii skybalum, okolo
kterého protéka fidka stolice (Lensch and Jost, 2011). Vliv na rozvoj ARD ma i nedostatecna
kondice v dusledku sniZzeni pohybovych aktivit. Nedostatek pohybu neoslabuje jen svaly
kosterni, ale ochabuji i svaly dna panevniho. Pro obavu z mozné inkontinence na vetejnosti pak
pacienti Casto ziistdvaji doma, ndslednd hypomobilita vede k obezit¢ a dal§imu sniZeni svalové

sily. Vznik4 tak circulus viciosus.
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Pacienti s ARD dysfunkci by méli vzdy byt cilen¢ vySetfeni, idealn¢ pomoci rektalni
manometrie a na zdkladé vysledkd by jim méla byt poskytnuta patfi¢na fyzioterapeuticka
intervence. Konzervativni terapie zahrnuje upravu stravovani (adekvatni dietu a ptijem tekutin),
pravidelnou fyzickou aktivitu, trénink svalii panevniho dna vcetné biofeedbacku a trénink
defekac¢niho reflexu (Bywater and While, 2006; Preziosi et al., 2018a). ARD Ize objektivizovat
pomoci rektdlniho manometrického vysetfeni (high resolution anorectal manometry — HRAM),
pfi kterém je vyprazdnénému pacientovi v pozici vleZe na levém boku zaveden do andlniho
otvoru kalibrovany a lubrikovany perfusni katétr se sensory registrujicimi tlak v monitorované
oblasti. Katétr se zavadi priblizn¢ do hloubky 6 cm a to tak, Ze jednotlivé senzory registruji
tlaky v rizné hloubce analniho kanalu i rekta (Kang et al., 2015; Lee and Bharucha, 2016).
Komplexné tak Ize zmapovat vysetieni celé anorektalni oblasti. Pti rektalni manometrii se méti

tyto zdkladni parametry:

1/ Bazalni klidovy tlak analniho svérace zavisi primarné na klidovém tonu vnitiniho svérace,
méti se pramérny tlak béhem 20 sekund.

2/ Volni kontrakce anu, kdy je pacient vyzvan k maximalnimu sevieni svérace. Tim se otestuje
hlavné funkce m. sfincter ani externus (pficné pruhované svalovina). Test se oznacuje jako
»squeeze* manévr neboli test sevieni

3/ Test simulované defekace (tzv. ,,bear-down* manévr). Za normalnich okolnosti dochazi pti
tomto testu soucasné ke zvySeni intrarektalniho tlaku a sniZeni bazalniho tonu svérace, k cemuz
by mélo dojit béZné pii defekaci.

4/ Meéreni senzitivity v oblasti rekta metodou distenze rektalniho balonku. Tento manévr ma
dvoji tcel: jednak méfi rektalni vnimani, jednak je schopen hodnotit vyvolani odezvy anorekta
distenzi balénku neboli vyvolani tzv. rektoandlniho inhibicniho reflexu (RAIR), ¢imz testuje
integritu myenterického plexu. Pfi plnéni rektalniho balonku zaznamenavame vnimani na riizny
objem insuflovaného vzduchu od prostého pocitu, pfes nuceni na stolici az po diskomfort, ke
kazdé hodnoté objemu balonku se zaznamenava pfisluSny vjem. Po insuflaci balonku
vzduchem dochdzi ke zvySeni intrarektdlniho tlaku a soucasné k poklesu tonu vnitiniho
svérace.

5/ Kaslaci test (cough manévr) testuyje HRAM piitomnost reflexni kontrakce svazkl piicné
pruhované svalu zevniho svérace. Pfi kasli dochazi ke zvyseni intraabdomindlniho tlaku, coz
stimuluje sakralni reflex, ktery aktivuje zevni andlni sfinkter a puborektalni sval. Na HR

manometrickém zaznamu jsou pii kasli patrné vyznamné vzestupy intra-analniho tlaku. Ztrata
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tohoto reflexu je znamkou poskozeni reflexniho oblouku pudendalnich nervli a sakralnich
nervovych kofend.

Ke klinickému funkénimu vySetfeni svali panevniho dna se vyuziva standardni
validizované PERFECT schéma. Jeho nazev je zkratkou funkci, které se vysSettuji palpaci per
rectum nebo per vaginam. Vysetfenim hodnotime silu stisku svalt (P-power), vydrz kontrakce
E-endurance), pocet opakovani plného stisku (R-repetition), rychlé kontrakce (F-fast
contraction), ECT je pak doplnéna koncovka. Palpa¢nim vysetfenim Ize hodnotit téz intaktnost
svall (zejména u multipar), klidovy tonus svalli, schopnost relaxace svalu a jeho zapojeni
v ramci automatizmu kasle ¢i defekace (Laycock and Jerwood, 2001).

K hodnoceni kvality zivota pacientli s ARD mizeme pouzit subjektivni dotazniky St.
Mark’s Incontinence Score (SMIS), ¢i Fecal Incontinency Quality of Life Scale (FIQoL). St.
Mark‘s dotaznik zjiStuje typ inkontinence stolice (inkontinence tuhé stolice, tekuté stolice ¢i
plynll), nutnost zmény pacientova zivotniho stylu, nutnost noSeni inkontinenc¢nich vlozek,
schopnost oddalit defekaci, a také potiebu protiprijmové medikace. Jednotlivé polozky pak
pacienti hodnoti péti stupni — nikdy, zfidka, nékdy, tydné ¢i denné. Tento dotaznik mize také
slouzit jako zpétna vazba k hodnoceni efektivity rehabilitacnich strategii (Maeda et al., 2008).
Pomoci dotazniku Fecal Incontinence Quality of Life Scale pacienti hodnoti celkem 29 polozek,
které se tykaji kvality jejich Zivota ve ¢tyfech zakladnich polozkach: ovlivnéni jejich zivotniho
stylu, chovani (omezeni socidlnich kontaktli, snizeni sexualnich aktivit apod), depresivnich
symptom a pocitu studu (Rockwood et al., 2000).

V soucasné dob¢ neexistuji presna doporuceni (guidelines), kterd by popisovala vhodny
typ, frekvenci a intenzitu fyzioterapeutickych postupti v 1é¢bé ARD u pacientti s RS. Terapie
je hlavné empirickd a individualizovand, zaleZi také na zkuSenosti terapeuta (Preziosi et al.,
2018b). Obvykle jsou doporuovany postupy zameétené na ,,uvédomeéni si“ svalii panevniho
dna, nacvik selektivni kontrakce svéracu a nacvik relaxace andlniho sfinkteru a svali pAnevniho
dna s cilem zlepsit tonus a koordinaci (Bols et al., 2007). Cilené posilovani andlniho svérace
muze snizit urgenci a pocet inkontinen¢nich epizod (Pedraza et al., 2014). Pacientim bychom
méli vSechny fyzioterapeutické postupy vysvétlit, stanovit jasné cile terapie, a tim pacienty ve
cviceni motivovat. Pfekazkou efektivniho cviceni mize byt kromé nedostatecné motivace také
kognitivni deficit pacienta (Beer et al., 2012).

Tématu ARD dysfunkci u pacientl s RS neni v Ceské republice vénovana dostate¢na
pozornost, jen malo pracovist’ se zabyva problematikou pdnevniho dna u neurologickych
pacientil. Proto byla na pracovisti Kliniky rehabilitace a télovychovného I¢karstvi 2.LF UK a

FN Motol realizovéna pilotni studie a sestaven tym vénujici se pravé této problematice. Ve
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studii bylo zjiSténo signifikantni zlepSeni kvality zivota pacientli v disledku cilené rehabilitace

a multidisciplindrniho piistupu (Kovari et al., 2022) (Ptiloha ¢. 2).
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2 Cast vyzkumna

2.1 Uvod

Préce predlozené v této ¢asti vychazeji z dlouhodobé multidisciplinarni péce o pacienty
s poskozenim CNS, ktefi jsou sledovani a 1éceni v Centru spasticity Kliniky rehabilitace a
télovychovného lékarstvi 2.LF UK a FN Motol. Jedna se zejména o pacienty s dg. cévni
mozkové ptihody, détské mozkové obrny (DMO), RS, stavy po kraniocerebralnim traumatu
(KC trauma) a dal$i poruchy centralniho nervového systému (CNS). VétSina pacientl trpi
spasticitou a je oSetfovana kombinovanou aplikaci botulotoxinu a rehabilitacnich postupti na
podkladé doporucenych mezinarodnich guidelines. Graf na obr. 4 znazoriiuje procentudlni

rozlozeni pacientil 1é€enych v Centru spasticity podle typu diagnéz.

E DMO
RS

mCMP

1 KC trauma

M ostatni

Obr. 4: Profil 152 pacientli oSetienych kombinovanou rehabilitani terapii a aplikaci
botulotoxinem ve FN Motol. Procentudlni rozdéleni podle typu diagnéz.

Nekteti pacienti jsou dispenzarizovani jiz vice nez 10 let, tedy od doby, kdy Centrum
spasticity ve FN Motol vzniklo. S nartstajici klinickou zkuSenosti se terapie stava vice cilena
a sofistikovana (obr. 5,6), pti¢emz kriticky dulezita je spoluprace pacienta a jeho motivace
k pravidelné kazdodenni terapii, dle edukace lékate, fyzioterapeuta, ergoterapeuta event.

dal$ich ¢lend tymu.
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Obr. 5, 6: Aplikace botulotoxinu pod ultrazvukovou navigaci (vlevo a za pouziti EMG
stimulatoru (vpravo).

Archiv autorky, pracovis§té¢ Centrum spasticity pii Klinice rehabilitace a télovychovného
I€katstvi 2. LF a FN Motol, publikovano se souhlasem pacienti.

Pokud je terapie uc€innd, pacienti vykazuji postupné sniZzovani spasticity, zlepSeni
mobility, zvySenou sobéstacnost, zlepSeni kontinence a dal§ich zasadnich aspektt kvality
zivota. Na n¢které symptomy centralnich 1ézi byly zaméteny i1 vyzkumné projekty predkladané
v ramci této disertacni prace. Studie jsou ve formé& publikaci prezentovany v piilohach
disertacni prace. Ze studie zkoumajici souvislost mezi nitrobfiSnim tlakem a posturalni
stabilizaci (Novak et al., 2021) (viz ptiloha €. 1), vychazi prace zaméfend na komplexni
rehabilitaci anorektalnich dysfunkci (Kovari et al., 2022) (viz ptiloha ¢. 2). Jako efektivni se
téZ prokazalo Pilates cviCeni, a to na stabilitu pacienti s RS (Novotna et al., 2019) (viz ptiloha
¢.3). Dalsi v vyzkumny projekt je zaméfen na sniZeni spasticity pomoci elektrostimulace
(Kovari et al., 2022b) (viz ptiloha €. 4). Rehabilitacni terapie se méni i v zavislosti na u¢innosti
moderni terapie, ktera je stale vice dostupna a pro pacienty ptiznivéjsi z hlediska aplikace.
Injekéné podavané preparaty jsou k dispozici napt. ve formé autoinjektori s pfedem nastavenou
davkou piipravku, coZz zvySuje adherenci pacientli k optimalnimu terapeutickému protokolu,
¢imz zvysuje kvalitu zivota (Pavelek et al., 2021) (viz ptiloha €. 5), a ndsledné mtize zpiistupnit
a zlepsit efekt terapie rehabilitacni. Sou¢innost neurologa s rehabilitaénim tymem tak miize pro
pacienta pfinaSet vyznamny benefit (Novotna et al., 2021). Dliraz na jednotnou klasifikaci a
mezinarodni spoluprdci v zdjmu zvySeni kvality Zivota pacientll prezentuje participace na
tvorbé doporucenych postupli klinického hodnoceni rehabilitacni péce v Evropské Unii ve
form¢ "Position Paper" (Study Group Clinical Assessment Schedule et al., 2020) (viz ptiloha

€. 6). Prehledy aktualnich rehabilitacnich moznosti u RS jsou uvedeny v prehledovych ¢lancich
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a edukacnich monografiich, na kterych se autorka této disertacni prace podilela, a jsou uvedeny
v odstavci "Pivodni védecké a pedagogické prace, které nejsou podkladem disertacni prace"

(Kovari et al., 2022a; Kdvari et al., 2018).

2.2 Cile prace

1. Analyzovat mechanismus posturalni stabilizace prostiednictvim regulace nitrobfisniho tlaku
a popsat principy ndcviku optimalnich posturdlnich stabilizac¢nich strategii za pouziti
biofeedbacku.

2. Vysetiit anorektalni dysfunkci u pacientii s RS a posoudit vliv individuélniho rehabilitaéniho
pfistupu zalozeného na nacviku optimalni posturalni stabilizace na inkontinenci stolice a na
kvalitu zivota.

3. Objektivizovat vliv cvi€eni Pilates na chiizi a rovnovahu u skupiny osob s RS.

4. Objektivizovat efekt elektrické stimulace dle Jantsche na spasticitu a chlizi u pacientd s RS.
5. Analyzovat adherenci pacientd k optimalnimu terapeutickému protokolu podavani 1é¢ivych
latek pomoci autoinjektoru.

6. Popsat spolupraci v rdmci mezinarodniho tymu pii tvorbé doporucenych postupt klinického
hodnoceni rehabilitani péce v Evropské Unii. Vytvofit jednotny systém klasifikace
rehabilitacni péce, tzv. Clinical Assessment Schedules (CLASs) napfi¢ staty Evropské unie

(EU) a vytvotit standardizovanou sit’ rehabilitaéni péce (tzv. European Framework).

Spole¢nym cilem vSech praci je popsat vybrané aspekty neurologicko-rehabilita¢nich
vySetiovacich a terapeutickych postupil v zajmu zvySeni kvality Zivota pacientl se zamé&fenim

na pacienty s poSkozenim CNS.

2.3 Hypotézy

1. Regulace nitrobfisniho tlaku souvisi s posturalni stabilizaci.

2. Komplexni rehabilitace zaloZend na principech nacviku posturdlni stabilizace bude mit
pozitivni signifikantni vliv na anorektalni dysfunkci a kvalitu Zivota pacientt s RS.

3. Nécvik posturalni stabilizace pomoci metody Pilates bude mit signifikantné pozitivni vliv na

chiizi a rovnovahu pacientt s RS.
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4. Elektricka stimulace dle Jantsche signifikantné snizi spasticitu a zvysi aktivni rozsah pohybu
a rychlost chiize u pacientti s RS.

5. Moderni metody aplikace 1écivych ptipravka pomoci autoinjektorti zvysi adherenci pacientti
k ptredepsané 1écbé.

6. Bude dosazen konsenzus mezi odborniky mezinarodni pracovni skupiny "Study Group
Clinical Assessment Schedule" pro implementaci ICF klasifikace do systému zdravotni péce
v zemich EU s naslednym vypracovanim doporuceni pro poskytovatele zdravotni péce a

spravce zdravotnickych sluzeb.

2.4 Metodika

1. Pro analyzu mechanismu posturdlni stabilizace u 31 zdravych probandi byla pouzita
anorektdlni manometrie k méfeni nitrobfiSniho tlaku a soucasné bylo monitorovano napéti
bfiSni stény pomoci senzorti pfipevnénych k trupové ortéze (DNS Brace). Méfeni bylo
provedeno v péti riznych posturdlné-respira¢nich situacich ve stoje: klidové dychani,

Valsalviiv manévr, Miilleriv manévr, instruované dychani, dychéani pti drzeni €inky.

2. Anorektalni dysfunkce byla vySetfena u 20 pacientll s RS pomoci anorektalni manometrie
(high resolution anorectal manometry = HRAM). Subjektivni obtiZe pacientd byly hodnoceny
pomoci standardizovaného dotazniku St. Mark’s Incontinence Score (SMIS). Pouze 10
pacientii dokoncilo Sestimési¢ni rehabilitaci zaméfenou na posturdlni stabilizaci a aktivaci
panevniho dna s biofeedbackem. HRAM vySetfeni a SMIS hodnoceni bylo provedeno pied
zahdjenim rehabilitace, po 10 tydnech individualni fyzioterapie pod dohledem terapeuta a po 3

mésicich autoterapie.

3. Pro evaluaci efektu cviceni Pilates na rovnovahu a chtizi pacientd s RS byly pouzity funkéni
testy Timed 25 Foot Walk test, Timed Up and Go test, 2 minutovy test chlize, Berg Balance
Test, MiniBEST test. Pro zhodnoceni subjektivniho efektu pravidelného cviceni byly vyuzity
standardizované dotazniky Multiple Sclerosis Walking Scale 12, Falls Efficacy Scale, Modified
Fatigue Impact Scale a nestandardizovany origindlni dotaznik. 21 probandii experimentalni
skupiny absolvovalo 10 tydnt pravidelného cviceni Pilates 1x tydné 60 min pod vedenim

certifikované Pilates instruktory. 11 probandi kontrolni skupiny mélo bézny pohybovy rezim.
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4. Pro zhodnoceni efektu elektrické stimulace na spasticitu a chlizi pacientti s RS bylo pouzito
pétistupiiového konceptu vysetieni spastické parézy dle Jeana-Michela Graciese (vySetieni
pasivniho rozsahu pohybu pii rychlém protazeni a aktivniho rozsahu pohybu), 10 Meter Walk
Test a Timed Up and Go Test. 8 pacientlim experimentalni skupiny se spastickou paraparézou
dolnich koncetin byla vedle komplexniho rehabilitacniho programu na lizkové stanici
rehabilitaéni kliniky jedenkrat denné aplikovana elektrostimulace dle Jantsche na obé€ spastické
dolni koncetiny po dobu 8 dni. 7 pacientd kontrolni skupiny absolvovalo stejny rehabilitacni

program na stejném pracovisti bez ES.

5. Pro zhodnoceni adherence pacientli k doporuc¢enému postupu terapie (subkutanni aplikace
3x tydn€) s pouzitim autoinjektoru RebiSmart pro aplikaci 1é¢ivého piipravku Rebif
(rekombinantni interferon beta-1a) byla provedena dvanactimési¢ni, neintervencni, observacni,
multicentrickd studie u 290 pacientii s RS. Hodnoceni pomoci specifického dotazniku The User

Study Questionnaire (USQ) bylo provedeno pfi vstupni navstéve, ve 3., 6. a 12. mésici studie.

6. V ramci mezinarodni spoluprace European Union of Medical Specialists (UEMS) autorka
disertatni prace participovala v roli narodni delegatky za CR na projektu pracovni skupiny
"Study Group Clinical Assessment Schedule". Metodika vicestupniového Delphi procesu
zahrnovala vypracovani pocate¢niho ndvrhu tfidy International Classification of Functioning,
Disability and Health (ICF), dvé kola zpétné vazby prostiednictvim elektronické komunikace a
projednani na prezen¢nim zasedani. Kalkulovéana byla uroven podpory navrhované sady ICF
ve formé specifikace Clinical Assessment Schedules CLAS. Prace identifikovala a
specifikovala klinické hodnotici harmonogramy pro pét typd rehabilitatnich sluzeb: (1)
ambulantni rehabilitace, (2) rehabilitace za hospitalizace, (3) komunitni rehabilitace, (4)

dlouhodobd péce a (5) paliativni péce.

2.5 Vysledky

1. U zdravych probandi byla prokazana silnd korelace mezi nitrobfisnim tlakem (intra-
abdominal pressure = IAP) méfenym jako anorektalni tlak pomoci vysokorozliSovaci
manometrie a napétim bfisni stény (abdominal wall tension = AWT), které bylo méfeno
pomoci originadlnich senzorti zabudovanych do trupové ortézy DNS Brace. Silné korelace mezi
IAP a AWT byly zjistény pfi riznych modifikacich dechového stereotypu 1 pii posturalni

stabilizaci pti drzeni zatéze (Cinky). Bylo potvrzeno, Ze se vzristajicimi posturdlnimi naroky se
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IAP zvysuje v ptimé korelaci s proporciondlnim napétim bfisni stény. Klinické hodnoceni AWT
lze povazovat ze neptimé hodnoceni nitrobfiSniho tlaku. Prace byla publikovana v Casopisu

Clinical Biomechanics (IF2021 2.034), (Novak et al., 2021)

2. Byl prokazan pozitivni vliv cileného fyzioterapeutického programu na anorektalni dysfunkci
u pacientll s RS. Inkontinence stolice a subjektivni obtize méfené pomoci dotazniku SMIS se
po ukonceni rehabilitaniho programu pod vedenim fyzioterapeuta signifikantné snizily.
Ackoliv zmény anorektélnich tlakl po rehabilitacnim programu nebyly statisticky vyznamné,
byl zjistén pozitivni trend ve schopnosti aktivovat analni sfinkter a svaly panevniho dna. Prace

byla publikovana v Casopisu NeuroRehabilitation (IF20211.986),(Kovari et al., 2022).

3. Pravidelné cviceni podle konceptu Pilates zlepsuje vytrvalost a rychlost chlize pacientii s RS
métenou pomoci dvouminutového testu, Timed Up and Go Testu, a to i za situace dual tasking,
tj. ve varianté testu chlize s kognitivni ulohou. Cviceni téz signifikantné zlepSuje rovnovahu
méfenou pomoci MiniBEST testu. Pozitivni, ale statisticky nevyznamny efekt byl zjistén 1 v
Berg Balance Testu. V subjektivnim hodnoceni pacienti bylo zaznamenano signifikantni
zlepSeni rovnovahy hodnocené testem FES-I. Identifikovan byl téZ pozitivni vliv na bolesti v
zadech. Prace byla publikovana v ¢asopisu Rehabilitace a fyzikalni lékarstvi (recenzovany bez

IF), (Novotna et al., 2019).

4. Byl potvrzen okamzity efekt elektrostimulace dle Jantsche na sniZeni spasticity m. triceps
surae a zvySeni aktivniho pohybu m. tibialis anterior u pacientll se spastickou paraparézou v
disledku dg. RS. Prokazdn byl pozitivni trend ke sniZeni spasticity pii opakované
elektrostimulaci, rozdil oproti kontrolni skupiné ale nebyl signifikantni. Prace byla publikovana

v &asopisu Ceskd a slovenskd neurologie a neurochirurgie (IF2021 0.411),(Kovari et al., 2022b).

5. Byla potvrzena velmi dobra adherence pacientti s RS k doporucené aplikaci 1é¢ivého piipravu
autoinjektorem RebiSmart. Béhem edukace a nacviku aplikace pacientem mohou byt domény
specifického dotazniku pro aplikaci ptipravku USQ (User Study Questionnaire) vyuzity k
identifikaci problematickych aspektl aplikace pro daného pacienta a jako voditko pro podporu
spravné aplikace. Prace byla publikovéna v ¢asopisu Current medical research and opinion

(IF 2021 2.705), (Pavelek et al., 2021).

6. Byly specifikovany klinické hodnotici harmonogramy pro evropsky ramec rehabilitaénich
sluzeb. Vysledky préace poskytly doporuceni pro poskytovatele zdravotni péce a spravce

zdravotnickych sluzeb s cilem zlepSeni kvality rehabilitacni péce poskytované v Evropé¢.
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Doporuceni zahrnuji pouziti klinickych hodnoticich postupti pro stanoveni potieb a cilt
rehabilitacni péce pro jednotlivé pacienty. Prace byla publikovana v casopisu European
Journal of physical and rehabilitation Medicine (IF20192.258), (Study Group Clinical
Assessment Schedule et al., 2020).

2.6 Diskuze

Zivot s neurologickou diagnézou ma vzdy dopad na kvalitu Zivota pacienti. Kazda z
neurologickych diagnéz ma své specifické symptomy a vyzvy, které mohou pacienty
ovliviiovat v riznych oblastech zivota, od fyzického zdravi, ptes psychicky stav, az po socialni
interakce vcetné zaméstnani, volnocasovych aktivit a rodinného i1 partnerského souziti.
ZhorSeni celkového zdravi a kondice a postizeni fyzickych funkci u nékterych pacientd
ovliviiuje 1 bazdlni kazdodenni Cinnosti, jako je oblékani, hygiena a pfijem stravy. Deprese,
uzkost a dalsi psychické problémy vedou k pocitu osamélosti a izolovanosti, coz miize mit za
nasledek socidlni vylouceni a snizeni kvality zivota. Omezeni socidlnich vztaht a kontaktl
plyne také z potizi s komunikaci. Ztrata samostatnosti a zavislost na péci jinych osob kvalitu
zivota neurologickych pacientl dale vyznamné zhorSuje. Kriticky dulezité je v téchto situacich
podpora rodiny, pfatel, komunitnich organizaci a skupin pro pacienty s neurologickymi
diagnézami. V neposledni fadé hraje kli€ovou roli kvalita zdravotnické péce, a to, zda se
oSetfujici zdravotnici zajimaji o dopady poskytovanych intervenci na kvalitu Zivota daného
pacienta. Relativni pestrost studii z hlediska metodiky a hypotéz, které jsou zahrnuty do
experimentalni Casti této prace (piiloha 1-6), dokladd ohromnou variabilitu aspektt, které
kvalitu Zivota neurologickych pacientl ovliviiuji, a na které je nutné brat ohled pfi vySetfovani
a terapii.

Hlavnim cilem této disertacni prace, bylo identifikovat vliv komplexni rehabilitace na
anorektalni dysfunkce a na poruchy chiize a rovnovahy pacientti s RS a potazmo tak na kvalitu
jejich zivota. Zakladnim predpokladem pohybu je posturalni stabilizace, ktera pohyb piedchazi
ve form¢ tzv. "anticipatory postural adjustmens" a automaticky se pfizpisobuje zamyslené
motorice (Yiou, 2012). NaSe té¢lo musi byt schopné udrzet spravnou pozici a stabilitu, aby byl
pohyb Uc¢inny a bezpecny. Posturalni stabilizaci zajistuji svaly integrovaného stabiliza¢niho
systému, coz jsou v podstaté vSechny svaly trupu. Stabilni trup (ve sportovni mediciné se ¢asto
pouziva pojem core = jadro = centrum téla) ndm umoziuje volny pohyb gravitaénim poli. NaSe

stabilizace musi byt dostate¢né silna, abychom nezkolabovali v gravita¢nim poli, soucasné ale
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jen tak silna, aby nebranila koordinovanému a cilenému pohybu (Yiou, 2012). Vyznamnou roli
v posturalni stabilizaci hraji svaly bfiSni stény, brdnice a panevniho dna, které reguluji
nitrobfisni tlak, jehoz prostfednictvim je zajiSténa ventralni stabilizace patefe (Stokes et al.,
2010). Tyto svaly se aktivuji automaticky a nepiimo, tj. mimovoln¢ a kontinualn¢, aby udrzely
patet v optimalni poloze a umoznily télu pln¢ vyuzit silu a energii z ostatnich svalid. IAP musi
byt dynamicky regulovan v zavislosti na posturalnich narocich (Stokes et al., 2011). Spinalni
stabilizace Uizce souvisi s dychanim (Hodges and Gandevia, 2000) a také se sfinkterovou funkci
branice (Bitnar et al., 2015) a panevniho dna (Hwang et al., 2021). Tyto principy aplikujeme i
u neurologicky nemocnych, jejichz mobilita, dychani a casto i sfinkterové funkce jsou
ovlivnény zakladnim onemocnénim, ale v ramci fyzioterapie, abychom dosahli zlepSeni chize,
koordinace, cilenych pohybti i kontinence musime zac¢inat od nacviku posturalni stabilizace. Z
toho ditvodu se prvni prace (pfiloha €. 1) vénuje objektivizaci aktivace biisni stény a regulace
nitrobfisniho tlaku u zdravé populace (Novak et al., 2021). Tim, Ze studie prokazala silnou
korelaci mezi nartGstem nitrobfisSniho tlaku a aktivaci bfiSni stény za riznych podminek
dechového stereotypu, polohy a zatizeni téla, verifikovala spravnost funkénich diagnostiko-
terapeutickych postupi, které rutinné pouzivame v ramci nékterych fyzioterapeutickych
konceptti, jako je napf. Dynamickd Neuromuskularni Stabilizace (DNS) (Frank et al., 2013;
Kobesova et al., 2020, 2016).

Rada védeckych praci potvrzuje efekt metody DNS u neurologickych pacientii. Kim et
al reportuji pozitivni efekt 4 tydenniho cviceni DNS na stabilitu a chiizi pacientl se spastickou
hemiparézou po CMP (Kim et al., 2017). Lee et al potvrzuje dlouhodoby a signifikantni vliv
DNS na chuzi a prevenci padii u chronickych hemiparetickych pacientii po CMP (Lee et al.,
2018). Dalsi prace poukazuje na efekt v subakutni fazi po CMP (Yoon et al., 2020).
Signifikantni efekt DNS na posturdlni kontrolu, stabilitu a chlizi byl prok4zan i1 u pacientl s
détskou mozkovou obrnou (Son et al., 2017). "Core trénink" je doporuCovan ke zlepSeni
trupové stabilizace a dechového stereotypu (Chun et al., 2015) a chiize pacientdi po CMP
(Chung et al., 2013). Na zakladé téchto praci 1 vzhledem k prokézané korelaci mezi trupovou
stabilizaci a regulaci nitrobfiSniho tlaku, ktery souvisi i s aktivaci panevniho dna (Dietze-
Hermosa et al., 2020; Shaw et al., 2014) jsme se zamé&fili v dalsi praci na efekt komplexniho
rehabilita¢niho pfistupu zaloZeného na principech DNS na anorektalni dysfunkci pacientli s RS,
konkrétné na pacienty s inkontinenci stolice. V CR se této specifické problematice vénuje jen
malo pracovist, a proto byl na Klinice rehabilitace a TVL ve FN Motol vytvofen specidlni
program pro tyto pacienty, ktery umoznil realizaci druhé studie (Kovari et al., 2022) (ptiloha €.

2).
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Do studie bylo inicialn¢ zafazeno 20 pacientli s RS, ktefi trpéli tiniky stolice nejméné
Ix mési¢n¢. Studii dokoncilo 10 pacientd. Pti¢inou tak vysokého ,,drop-outu” mize byt fakt,
ze studie trvala relativné dlouho, tj. Sest mésicli, a vyzadovala znacnou compliance pacientd.
Deset Sedesatiminutovych individualnich terapii pod vedenim fyzioterapeuta ve frekvenci 1x
tydné s vyzadovanou autoterapii 4x tydné a naslednym obdobim tiimési¢niho samostatného
cvi¢eni nejméné Ctyfikrat tydné, bylo pro pacienty pfili§ naroéné. U pacientd, kteti studii
dokon¢ili, jsme prokazali signifikantni pozitivni efekt rehabilitace na kvalitu Zivota méfenou
pomoci dotazniku SMIS. Parametry méfené pomoci anorektdlni manometrie neprokazaly
signifikantni zlepSeni, nejspiSe pravé diky malému vzorku pacienti. Pfesto jsme identifikovali
trendy zlepSeni z hlediska sily a vydrze aktivace panevniho dna, ale i schopnosti relaxace, ktera
je dilezita pro efektivni defekaci. Celkove pacienti z terapie dobie profitovali a byli vdécni, ze
se nékdo na problematiku inkontinence stolice aktivné doptava, a snaZzi se ji feSit. Tato nase
zkuSenost je v souladu s ¢lankem Dibley et al s pfiznacnym ndzvem "It's just horrible": a
qualitative study of patients' and carers' experiences of bowel dysfunction in multiple sclerosis"
(Dibley et al., 2017). Autorka uvadi, ze ackoliv az 50 % lidi s RS trpi ARD (zacpou a/nebo
fekalni inkontinenci), coz snizuje kvalitu zivota a zvySuje zatéz pecovatell, Zadna z
ptedchozich kvalitativnich studii se nezabyvala zkuSenostmi pacientli s RS ani nazory jejich
rodin a peCovateli. Studie prob¢hla ve Velké Britanii pomoci 47 strukturovanych rozhovora
jak s pacienty, tak s jejich pecovateli. Autofi identifikovali Cetné psychologicke, fyzické a
socidlni dopady ARD. Podpora ze strany zdravotnikli se pohybovala od empatie a vhodnych
doporuceni az po nezdjem a nefeSeni problému. Pacienti by byli radi, aby se 0 ARD problémech
hovofilo v ordinaci oteviené, aby lékafi zahdjili diskusi na toto téma hned po stanoveni
diagnozy RS, a aby se dotazy pravidelné opakovaly. ARD ovliviiuje nejen Zivot lidi s RS, ale 1
jejich pecovatelii. ZkuSenosti s pecovatelskymi sluzbami jsou ve Velké Britanii cCasto
neuspokojivé. BohuZel, miizeme konstatovat, Ze situace v CR se z nasi zkusenosti ptili§ nelisi.
Pacienti se stydi o problémech mluvit a zdravotnici nemaji ¢as nebo zajem je feSit. Navic je
nutné brat v Givahu, Ze ARD je velmi komplexni problém, ktery Casto zahrnuje inkontinenci
stolice 1 moci. Inkontinence stolice je ¢ast&jsi u pacientli s mocovou inkontinenci, pficemz ti,
kteti maji téZkou inkontinenci moci, mivaji i t€Zkou inkontinenci stolice (Cameron et al., 2015).
K tomu se ptidava Casto i obstipace, nadymani, nekontrolovany Unik plynii a poruchy piijmu
potravy. Proto 1 terapie musi zasahovat na vice urovnich v¢etné dietnich a rezimovych opatieni,
regulace prijmu tekutin, farmakologické 1écby jak zacpy tak inkontinence stolice, v nékterych
piipadech mize byt vhodné pouziti transanalni irigace ¢i stimulace zadniho tibidlniho nervu a

v neposledni fadé jsou vzdy indikovany postupy rehabilitace, tj. fyzioterapie, fizena pohybova
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terapie, biofeedback, abdominalni masaz atp. (Gulick, 2022). Spokojenost naSich pacienta
zatazenych do studie vyplyvala pravé z komplexni péce, kterd zahrnovala postupy fyzioterapie
véetné aplikace mékkych a mobilizacnich technik na lumbosakralni oblast s cilem oSetfit trigger
pointy a kloubni blokady, prvky visceralni terapie, oSetieni svalovych spazmu a jizev, a nacvik
posturalni stabilizace podle konceptu DNS. Pfi oslabeni svalii PD pod 2/5 dle svalového testu
posuzované¢ho dle PERFECT schématu (Laycock and Jerwood, 2001) byla pfidana
elektrostimulace svali PD pouzitim pfistroje Myomed 632 X, ostatni pacienti pouzivali
biofeedback s andlni sondou s cilem posileni svali PD. Pacienti trénovali v rozli¢nych
posturalnich pozicich a byly instruovani o cviceni svali PD i béhem dfepu, kasle ¢i behu a
zvedani zatéze. Pacienti byly podporovani provadét dynamické fyzické aktivity 2-3 x tydné a
odporovy trénink 2-3 x tydné (viz doporucené postupy v teoretické ¢asti prace). Pozitivni
vysledky a hodnoceni pacientl jsou povzbuzujici. Otazkou ale zlstava, zda je v kapacité naseho
zdravotnictvi takto komplexni a kontinuélni péci poskytovat vS§em pacientim s RS ktefi trpi
ARD. Minimaln¢ osvéta a edukace zdravotnikd a pecovateltl, kteti ptichazeji s témito pacienty
do kontaktu je na misté. Za timto ucelem jsme vytvofili volné¢ dostupny edukacni letak
"Cvieni pro osoby s dysfunkci péanevniho dna: Instrukce ke cviceni":

https://www.rehabps.com/DATA/Panevni_dno.pdf. Postupy rehabilitace ARD specificky pro

pacienty s RS jsou téZ podrobné popsany v monografii "Komplexni fyzioterapeuticky pohled
pro pacienty s roztrouSenou skler6zou" (Kovari et al., 2022a).

Dal$im z&sadnim problémem pacientd s RS jsou poruchy chiize a stability (Novotna et
al., 2019) (ptiloha €. 3). Na tuto problematiku jsme se zamé&fili ve dvou pracich. Cviceni Pilates,
je pomald forma cviceni ve stylu zapadnich technik "body and mind" a v praxi se pouziva
hlavné u pacientl s bolesti pohybového aparatu (Latey, 2001). Stejné jako u DNS je diraz
kladen na trupovou stabilizaci a dechovy stereotyp, ale také na uv€doméni si téla a na propojeni
psychické a fyzické sloZzky pohybu. V experimentalni skupin€ naSich pacienti s RS (n=21)
kteti Pilates cvi€ili, jsme zjistili zlepSeni vnimani rovnovahy, a to jak v subjektivné
hodnoceném dotazniku FES-I, tak v testu TUG. Ke zlepSeni doslo téZ ve vytrvalostnim testu
chiize. Jako vedlejsi efekt 82 % pacientli udavalo sniZeni bolesti patefe a vnimani lepSiho
napiimeni trupu. Oproti o¢ekavanim ale nebylo zjiSténo sniZeni tnavy dle dotazniku MFIS.
Efekt Pilates cviceni na chizi a funkcéni schopnosti pacientd s RS dokladaji i studie jinych
autorti (Duff et al., 2018; Sanchez-Lastra et al., 2019), na rozdil od nas nékteré jiné prace
reportuji 1 signifikantni vliv na inavu (Sénchez-Lastra et al., 2019) a taktéZ na funkce kognitivni

a kvalitu zivota pacientli s RS (Kiigiik et al., 2016). Pilates cviceni je v Siroké populaci oblibené
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a je dostupné ve spadovych oblastech, hlavné ve fitness centrech, a proto by mohlo byt u této
skupiny pacientil vice vyuzivano a doporucovano.

Kvalitu chtize jsme se snazili ovlivnit téZ pomoci elektrické stimulace, a to specifickou
metodou podle Jantsche (Kdvari et al., 2022b) (ptiloha ¢. 4). Elektrostimula¢ni proudy dle
Jantsche jsou bézn¢ dostupné v rehabilitacnich piistrojich pro fyzikalni terapii (v nasi studii
jsme pouzili pfistroj BTL 4625 Premium). Podstatou této terapie je tzv. postfacilitacni inhibice
svalu spastického a stimulace svalu paretického. V pilotni studii jsme potvrdili okamzity efekt
elektrostimulace dle Jantsche na sniZeni spasticity m. triceps surae a zvyseni aktivniho pohybu
m. tibialis anterior. Byl zjiStén pozitivni trend ke snizeni spasticity pii opakované
elektrostimulaci, meziskupinovy rozdil vici kontrolni skupin€ bez ES ale nebyl signifikantni.
Ani u jedné skupiny nebyl potvrzen vyznamny vliv rehabilitace na rychlost chiize. Limitem
studie bylo malé mnozstvi pacientil (8 v experimentéalni s ES a 7 v kontrolni bez ES) a pouhych
8 terapii s prerusenim béhem vikendu, nebot’ studie byla realizovadna na liizkové rehabilita¢ni
stanici. To ovlivnilo vysledky studie. Efekt riznych typd ES na chizi pacienti s RS byl v
minulosti popsan fadou jinych autord. napf. transkutanni elektrické nervové stimulace (TENS)
(Cho et al., 2013; Logosu et al., 2021; Park et al., 2014), funk¢ni elektrické stimulace (FES)
(Moll et al., 2017; Sabut et al., 2011) ¢i neuromuskularni elektrické stimulace (NMES)
(Mooney and Rose, 2019; Rose et al., 2017; Stein et al., 2015). To, co povaZzujeme za piinos
naSi malé pilotni studie je fakt, ze ES dle Jantsche je program dostupny u vétSiny bézné
pouzivanych pfistroji fyzikalni terapie. Parametry ES jsou v pfistroji pfednastaveny, coz €ini
terapii Casové a technicky nenaro¢nou, jedna se o proceduru neinvazivni, a v nasi studii pacienty
pozitivné hodnocenou. Ptesto se nejedna o rutinni typ terapie pacientl se spastickou parézou.
Vétime, ze predlozend malé pilotni studie bude inspiraci pro vétsi, randomizované studie a
pokud bude efekt jednoznacné prokdzan, méla by byt pacientim doporuovana neurology i
rehabilitaénimi pracovniky.

V dnesni dobé musi probihat rehabilitace v navaznosti na moderni farmakoterapii. V
ramci multidisciplinarniho neurologicko-rehabilita¢niho tymu prob&hla multicentricka studie
zkoumajici adherenci pacientl k pouzivani autoinjektoru RebiSmart za pomoci dotaznikového
Setfeni User Study Questionnaire (Pavelek et al., 2021) (pfiloha ¢. 5). Sledovana byla
manipulace s injektorem, spokojenost s displejem urcujici ¢as posledni davky, spokojenost se
zvukovym signalem oznamujicim ukonceni injekce, schopnost ménit cartridge, pouziti mimo
domov, a srovnani s ptedchozimi formami 1é¢iv které pacient uzival. Ptfes 80 procent pacienti
bylo spojeno s aplikaci, kterou oznacilo jako "easy to use" nebo "very easy to use", a pies 95

procent hodnoti terapii jako komfortni a nechce se vratit k predchozi formé 1écby. Efektivni
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uzivani medikace ma zasadni vliv na priub¢h a vysledky rehabilitacnich postupt. Jak uvadi
Burks et al. rehabilitace je vice nez "doplitkova" sluzba k farmakoterapii. Je nedilnou soucasti
1écby rozmanitych problémil, s nimiz se setkavame v prubéhu RS. ZlepSeni neurologickych
funkci, udrzeni dobrych vztahli a pocitu produktivity a kreativity vyrazné ptispiva ke kvalité
funkéni stav, coz je predpoklad efektivnéjsi rehabilitace s predpokladem zlepSeni kvality Zivota.
V I¢karské péci existuje pozitivni asociace mezi zkusenosti a pfistupem pacientt a klinickou
ucinnosti terapie. ZkuSenost pacienta by méla byt jednim z hlavnich piliit terapie (Doyle et al.,
2013). Proto je u neurologickych pacientl kriticky dtlezitd spoluprace multidisciplinarniho
tymu, v némz je pacient aktivnim ¢lenem. Vztah plati i opa¢né. Rehabilitacni terapie mize
umoznit pouzivani autoinjektoru. Pacienti se aplikace autoinjektorem ¢asto obavaji, zejména
pokud maji naruSenou jemnou motoriku a jsou emocné labilni (Rekaya et al., 2020).
Rehabilitacné-ergoterapeutickd intervence muze zlepsit kognitivni funkce 1 jemnou motoriku
pacienta, podpofit pacientovu jistotu v autoaplikaci a umoznit tak pouzivani modernich
sofistikovanych zptisobti podéani 1¢kti jakym je napt. RebiSmart.

Posledni publikace je vénovana spolupraci v ramci mezindrodni pracovni skupiny
"Study Group Clinical Assessment Schedule® (Study Group Clinical Assessment Schedule et
al., 2020) (ptiloha ¢. 6) za ticelem vytvoreni jednotného systému klasifikace rehabilita¢ni péce,
tzv. Clinical Assessment Schedules (CLASs) napti€ staty Evropské unie (EU) a tim 1 vytvofit
standardizovanou sit’ rehabilitacni péce, tzv. European Framework. Za timto ucelem byla
vybrana klasifikace ICF a jeji ICF core sety pro jednotlivd onemocnéni, které byly béhem
Delphi procesu opakované diskutovany. Delphi Round hlasovanim bylo pouziti ICF klasifikace
jako hlavniho nastroje klinického hodnoceni pacienta v rehabilitaci potvrzeno. Diky ICF
klasifikaci lze 1épe definovat jednotlivé funkéni cile terapie, tim zlepSit kvalitu zivota naSich
pacient a do budoucna vytvofit tzv. individualizovany rehabilitatni projekt (Individual
Rehabilitation Project). Neurorehabilitace musi uplatiiovat jednotné postupy funkéniho
vySetieni a klasifikace jako je ICF, aby bylo mozné pochopit, jak jednotlivé dysfunkce ovliviiuji
vykonnost a ucast v kazdodennim Zivoté. Tento piistup miize optimalizovat zapojeni
jednotlived do terapie, zlepsit kazdodenni funkce a QOL a zvysit Gspésnost intervence (Engel-
Yeger, 2021).

Detaily k metodikdm, vysledkiim a podrobné diskuze jsou uvedeny v ptilohach ve

formé kopii publikovanych praci.
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2.7 Zavér

Moderni medicina se Casto soustfedi na objektivizaci vysetiovacich i terapeutickych
postupt pomoci ptistrojovych vysetieni, kterd poskytuji numerické hodnoceni, které mtize byt
nasledné statisticky zpracovano a interpretovano jako objektivni, resp. "evidence based". Ne
vzdy numerické statistické vysledky koreluji s tim, co pacient zaziva, jak se citi a jak nasi péci
vnima. Kvalita Zivota je velmi Siroky, tézko definovatelny pojem, ktery ovliviiuje velké
mnozstvi aspektil. Presto je to "komodita" o kterou jde pacientim i poskytovatelim péce
nejvice. Nakonec je vzdy nejpodstatnéjsi to, jak si jedinec uziva sviij zivot a jak uspokojive se
mu daii plnit své zakladni potieby a aspirace. To se mize paradoxné n€kdy dafit vic lidem
nemocnym, s ur¢itou mirou hendikepu, ktefi jsou na své fyzické problémy adaptovani, nez
lidem zdravym, ktefi mohou mit pfemrsténd o¢ekavani a jsou frustrovani i malymi netspéchy.

Tato prace vychdzi z dlouholeté klinické zkuSenosti s neurologickymi pacienty, zejména
s dg. RS. Cilem bylo popsat n¢kolik vybranych aspekti, které kvalitu Zivota neurologickych
pacient ovliviiuji. Ackoliv jsme pilotni studii zaméfenou na terapii fekalni inkontinence u
pacientil s RS provedli na velmi malém souboru pacientd, vysledky povazujeme za dulezité,
protoZe potvrzuji, jak smysluplnd je komunikace s pacienty o téchto obtizich, které je velmi
trapi, ale stydi se o nich mluvit. Potvrdili jsme, Ze rehabilitace ma pozitivni vliv na anorektalni
dysfunkci a mize ovlivnit aktivitu svalstva panevniho dna i u neurologicky nemocnych.
Publikace se mlze stat podkladem pro vétsi, randomizované multicentrické studie. Poukézali
jsme na pozitivni efekt Siroce dostupného cviceni podle konceptu Pilates na chiizi a rovnovéhu
pacienti s RS a zdlraznili jsme moznost vyuzivani rutinné dostupného, presto zcela
opomijené¢ho programu elektrostimulace na spastické svaly. Spoluprace neurologa a
rehabilitaéniho pracovnika mlze pacientovi umozZnit vyuZzivani modernich a sofistikovanych
metod terapie. V ramci této prace popisujeme spokojenost pacientil s vyuZivanim moderniho
autoinjektoru pii aplikaci 1éCivé latky Rebif a diilezitost dotaznikového Setfeni pro zjisténi
spokojenosti, compliance i problémt pacientii. V neposledni fadé prezentujeme zapojeni do
mezinarodni pracovni skupiny pro vyvoj Mezinarodni klasifikace funkénich schopnosti,
disability a zdravi (MKF, v angli¢tiné¢ pod ndzvem ICF), ktera si klade za cil standardizovat
poskytovani rehabilitacnich sluzeb v Evropé€. Plany zahrnuji hodnoceni rtznych oblasti
rehabilitace, jako jsou fyzické funkce, kognice a ¢innosti denniho Zivota. Standardizace
vySetfovacich postupt a funkéniho hodnoceni je zédkladem pro srozumitelnou komunikaci mezi
specialisty z riznych zemi EU, umozni sdileni informaci, realizaci multicentrickych studii a

spolupraci za u¢elem efektivni terapie a zlepSeni kvality Zivota naSich pacientd.
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3 Souhrn

3.1 Intra-Abdominal Pressure Correlates with Abdominal Wall Tension

During Clinical Evaluation Tests. Novak J, Jacisko J, Busch A, Cerny P, Stribrny M,
Kovari M, Podskalska P, Kolar P, Kobesova A. Clinical Biomechanics. 2022, IF 021 2.034.

Studie zkoumala silu korelace mezi tenzi bfi$ni stény a nitrobiisSnim tlakem (IAP). 31 zdravych
probandi bylo zméfeno pomoci simultdnni anorektalni manometrie (high resolution anorectal
manometry — HRAM) a pfistroje DNS Brace, ktery méfi tenzi biisni stény pomoci Ctyt
tlakovych senzor upevnénych na vnitini stranu trupové ortézy. Testovano bylo pét situaci —
klidové dychani, Valsalviiv manévr, Miilleriv manévr, branicni test (volni zvySeni IAP) a
statické drzeni ¢inky v pfedpazenych hornich koncetinadch. Ve vsech péti métenych situacich
byla potvrzena silna korelace hodnot tenze btisni stény s IAP. Prokazali jsme, Ze IAP se zvySuje
pii posturdlnim zatiZzeni a imérné€ ke zvySeni IAP dochdzi k expanzi bfisni stény v oblastech
nad tfiselnymi vazy a v oblasti trigonum lumbale suprius. Lze tedy tvrdit, ze monitorovanim
tenze bfisni stény lze neptfimo hodnotit velikost nitrobfisniho tlaku, ktery se vyznamné podili

stabilizaci patete, coz je dulezity princip nacviku posturalni stabilizace.

3.2 Anorectal dysfunction in multiple sclerosis patients: A pilot study on the
effect of an individualized rehabilitation approach. Kévari M, Stovicek J, Novak

J, Havlickova M, Mala S, Busch A, Kolar P, Kobesova A. NeuroRehabilitation. 2022, IF 292,
1.986.

Efekt terapie vyuzivajici mimo jiné nacvik trupové stabilizace, resp. regulace nitrobiiSniho
tlaku, byl zkouméan na skupin€ 10 pacientek trpicich anorektalni dysfunkci v duasledku
roztrouSené skler6zy. Pacientky podstoupily rehabilitacni intervenci po dobu Sesti mésici.
Efekt terapie byl objektivizovan pomoci anorektalni manometrie (high resolution anorectal
manometry — HRAM). VySetteni HRAM sice neprokazalo signifikantni zlepSeni (nejspiSe z
divodu malého poctu probandil), nicméné pozorovali jsme pozitivni trend, tj. statisticky
nevyznamné zlepSeni hodnot HRAM po Sestimésic¢ni terapii. Signifikantni zlepSeni bylo
potvrzeno v subjektivnim hodnoceni pacientek pomoci dotazniku St. Mark’s Fecal

Incontinence Score.
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3.3 Moznosti vyuziti cvi¢eni Pilates u pacientii s roztrousenou skler6zou.
Novotnd K, Gabrielova A, Kévari M. Rehabilitace a fyzikalni lékarstvi. 2019, recenzovany bez
IF.

Studie objektivizuje efekt cvieni Pilates na chiizi a rovnovahu osob s RS. Pacienti z
experimentalni skupiny (n=21) absolvovali 10 tydnt pravidelného cviceni Pilates 1x tydné 60
minut. Kontrolni skupina (n=11) neméla zadny specificky pohybovy rezim. Probandi z
experimentalni skupiny cvicici Pilates dosahli zlepSeni v testech rovnovahy a chiize, a to v
MiniBEST testu, Timed Up and Go testu, a ve 2-minutovém testu chiize. Subjektivni zlepSeni
rovnovahy bylo zaznamenano v dotazniku Falls Efficacy Scale. 82 % pacientli experimentalni
skupiny udavalo po desetitydennim programu Pilates subjektivni zmirnéni bolesti v zddech, u

kontrolni skupiny zadny efekt na bolesti zad v rdmci sledovaného obdobi nebyl zaznamenan.

3.4 Ovlivnéni spasticity pomoci elektrické stimulace podle Jantsche — pilotni

studie. Kovari M., Tomaskova A, Slaby K, Demekova J, Lilling D, Kobesova A. Ceskd a
slovenska neurologie a neurochirurgie. 2022, IF202; 0.411.

Cilem pilotni studie bylo zjistit efekt elektrické stimulace dle Jantsche na spasticitu a chiizi u
pacientii s RS. Studie se zucastnilo celkem 15 pacientl (13 Zen a 2 muzi) se spastickou
paraparézou dolnich koncetin v disledku RS. Pacienti byli randomizované¢ rozdéleni do dvou
skupin: 8 pacientd bylo zatfazeno do skupiny experimentalni s elektrostimulaci dle Jantsche, 7
do skupiny kontrolni bez elektrostimulace. Obé& skupiny mély béhem hospitalizace na ltizkovém
rehabilitaénim oddéleni stejny rehabilitacni program, u experimentalni skupiny byla navic
jedenkrat denné aplikovana elektrostimulace na ob¢ spastické dolni koncetiny. Pro vySetfeni
spasticity bylo pouzito hodnoceni dle Graciese a pro hodnoceni chlize 10 Meter Walk Test a
Timed Up and Go Test. Byl potvrzen okamzity efekt elektrostimulace dle Jantsche na snizeni
spasticity m. triceps surae a zvyseni aktivniho pohybu m. tibialis anterior. Byl zji§tén pozitivni
trend ke sniZeni spasticity pii opakované elektrostimulaci, meziskupinovy rozdil ale nebyl
signifikantni. Ani u jedné skupiny nebyl potvrzen statisticky vyznamny vliv rehabilitace na

rychlost chiize.
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3.5 DORADA adherence study: full view into RebiSmart subdomains

parameters in multiple sclerosis treatment. Pavelek Z, Novotny M, Klimova B,
Peterka M, Potuznik P, Kévari M.,Vali§ M. Current medical research and opinion. 2021, IF92;
2.705.

Multicentricka studie hodnoti pomoci uzivatelského dotazniku (User Study Questionnaire =
USQ) spokojenost a adherenci pacienti k aplikaci 1éCivého ptipravku RebiSmart 2.0
origindlnim autoinjektorem. Hodnoceni probihalo 12 mésict, studie se zicastnilo 290 pacientt,
249 (85,86 %) studii dokoncilo. 95 % pacientd hodnotilo RebiSmart autoinjektor velmi
pozitivné pii kazdé navstéve, vSichni by doporudili tento zpiisob aplikace jinym pacientiim.
Vlastni autoinjekci, vyménu zasobniku a pouzivani ptistroje mimo domov hodnotili pacienti
jako "velmi snadné pouzivani" nebo "snadné pouzivani". Po 12 mésicich uzivani hodnotilo ptes

80 % pacientd zpiisob aplikace RebiSmart jako "uzite¢ny" nebo "velmi uzite¢ny".

3.6 Specifying clinical assessment schedules for the European framework of
rehabilitation service types: the perspective of the physical and rehabilitation
medicine section and board of the European union of Medical specialists. Selb

M, Zampolini M, Delargy M, Kiekens C, Stucki G, (Kévari M - ¢lenka Study Group Clinical
Assessment Schedule). European Journal of physical and rehabilitation Medicine. 2019, IF 2019
2.258.

Evropska skupina narodnich delegati jednotlivych zemi EU v rdmci Evropské rehabilitacni
spole¢nosti pro fyzikalni a rehabilitaéni medicinu (UEMS PRM) vypracovala akéni plan pro
implementaci mezinarodni klasifikace funkénich schopnosti, disability a zdravi (MKF, v
anglictiné ICF) v oblasti fyzikalni a rehabilitaéni mediciny s cilem vytvofeni "evropského
ramce" jednotného klinického hodnoceni pro rizné typy rehabilitacnich sluzeb. Za tcasti
delegatit UEMS PRM ze viech evropskych regionii (autorka disertace je delegatkou za CR a
spoluautorkou publikace) byl prostfednictvim vicekolového Delphi procesu dosazen konsenzus
pro navrhované sady CLAS (Clinical Assessment Schedules) systému hodnoceni ICF. Na
zakladé publikované studie byla zahijena implementace ICF/CLAS hodnoceni v ramci
demonstracnich projektli v nejméné jednom rehabilitacnim zatizeni v kazdé zemi delegata, jako
piiklad standardizovaného uplatnéni a hodnoceni rtiznych typi rehabilitacnich sluzeb. Projekt

ma za cil vytvoftit standardizovanou sit’ rehabilitacni péce, tzv. European Framework.
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4 Summary

4.1 Intra-Abdominal Pressure Correlates with Abdominal Wall Tension
During Clinical Evaluation Tests. Novak J, Jacisko J, Busch A, Cerny P, Stribrny M,

Kovari M, Podskalska P, Kolar P, Kobesova A. Clinical Biomechanics. 2022, IF 021 2.034.

The aim was to determine the level of correlation between intra-abdominal pressure (IAP) and
abdominal wall tension. 31 healthy participants were measured using simultaneous high
resolution anorectal manometry (HRAM) and a DNS Brace instrument. DNS Brace measures
abdominal wall tension using four pressure sensors placed on the inner wall of the torso
orthosis. Five different situations were tested — calm breathing, Valsalva maneuver, Miiller's
maneuver, diaphragm test (voluntary voluntary pressurization of the abdominal cavity) and
static holding of the barbell in arms. In all five monitored situations, it was confirmed that there
is a strong correlation between intra-abdominal pressure and abdominal wall tension. It was
shown that rise of abdominal pressure increases with increased demands on postural stability,
and that with an increase with IAP, there is a proportional expansion of the abdominal wall
above the inguinal ligaments and in the trigonum lumbale superius area. Thus, it can be argued
that by monitoring the tension of the abdominal walls, it is possible to indirectly assess the level
of the intra-abdominal pressure, which can significantly improve the stabilization of the spine.

This stabilization principle is critically important in rehabilitation.

4.2 Anorectal dysfunction in multiple sclerosis patients: A pilot study on the
effect of an individualized rehabilitation approach. Kévari M, Stovicek J, Novak

J, Havlickova M, Mala S, Busch A, Kolar P, Kobesova A. NeuroRehabilitation. 2022, IF292;
1.986.

The effect of therapy using trunk stabilization training respectively intra-abdominal pressure
regulation was studied in a group of 10 patients suffering from anorectal dysfunction due to
multiple sclerosis. The patients underwent rehabilitation intervention for six months. The effect
of the therapy was objectified using high resolution anorectal manometry (HRAM). Although
the HRAM test did not show a significant improvement (probably due to the small number of
participants), we nevertheless observed a positive trend, i.e. a statistically insignificant
improvement in HRAM values after the six months therapeutical period. Significant
improvement was confirmed in the subjective evaluation of patients using the St. Mark’s Fecal

Incontinence Scores questionnaire.
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4.3 Application of Pilates Exercise in Multiple Sclerosis Patients. Novotna K,
Gabrielova A, Kovari M. Rehabilitace a fyzikalni lékarstvi. 2019, peer reviewed, no IF.

The aim of the study was to evaluate the effect of Pilates exercise on gait and balance in MS
patients. The experimental group of patients (n=21) completed 10 weeks of regular Pilates
exercise once a week for 60 minutes. The control group of patients (n=11) received no specific
exercise regimen. Patients from the experimental group practicing Pilates achieved significant
improvements in the MiniBEST balance and gait test, Timed Up and Go test and the 2-minute
walk test. Subjective improvement in balance was noted in the Falls Efficacy Scale
questionnaire. 82% of patients from the experimental group reported subjective back pain relief
after the 10-week Pilates program, while no effect on back pain was noted in the control group

during the follow-up period.

4.4 Effects of electrical stimulation according to Jantsch on spasticity — a pilot
study. Kovari M., Tomaskova A, Slaby K, Demekova J, Lilling D, Kobesova A. Ceskd a
slovenska neurologie a neurochirurgie. 2022, IF202; 0.411.

The aim of the pilot study was to determine the effect of electrical stimulation according to
Jantsch on spasticity and gait in patients with multiple sclerosis. 15 patients (13 women and 2
men) with spastic paraparesis of the lower limbs due to multiple sclerosis were involved in the
study. Patients were randomly divided into two groups: 8 patients were included in the
experimental group with electrostimulation according to Jantsch, while 7 were included in the
control group who did not receive electrostimulation. Both groups received the identical
rehabilitation program during hospitalization at the inpatient rehabilitation department, while
the experimental group subjects received additional electrostimulation, which was applied once
per day to both spastic lower limbs. The assessment acording to Gracies was used to quantify
spasticity and the 10 Meter Walk and Timed Up and Go tests were used to evaluate gait. The
immediate effect of electrostimulation according to Jantsch on reducing spasticity of the triceps
surae muscle and facilitating the active movement of the tibialis anterior muscle was confirmed.
A positive trend to reduce spasticity with repeated electrostimulation was found, but the
intergroup difference was not significant. Neither group demonstrated a significant effect of

rehabilitation on walking speed.
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4.5 DORADA adherence study: full view into RebiSmart subdomains

parameters in multiple sclerosis treatment. Pavelek Z, Novotny M, Klimova B,
Peterka M, Potuznik P, Kévari M.,Vali§ M. Current medical research and opinion. 2021, IF 2921
2.705.

The multicenter study evaluates patient satisfaction and adherence to RebiSmart 2.0 application
using the original autoinjector. User Study Questionnaire (USQ) was applied. The evaluation
was conducted over 12 months, 290 patients participated in the study, 249 (85.86%) completed
the study. The endpoint results demonstrated a very high proportion (>95%) of patients with a
positive evaluation of the overall convenience of RebiSmart at each study visit. At the end of
the study, all patients would recommend the device to others who are in need of Rebif therapy.
Patients rated the RebiSmart ease of use by individual domains (self-injection steps, changing
the cartridge, using the device away from home) as "very easy to use" or "easy to use" and the
proportion of patients rating the RebiSmart functions as "helpful" or "very helpful" was more

than 80 % for each domain at each study visit.

4.6 Specifying clinical assessment schedules for the European framework of
rehabilitation service types: the perspective of the physical and rehabilitation

medicine section and board of the European union of Medical specialists. Selb
M, Zampolini M, Delargy M, Kiekens C, Stucki G, (Kovari M within Study Group clinical
assessment schedule ). European Journal of physical and rehabilitation Medicine. 2019, IF 2019
2.258.

The European Board of Physical and Rehabilitation Medicine Specialists (UEMS PRM) has
developed an action plan for the implementation of the The International Classification of
Functioning, Disability and Health (ICF) within a specialty of Physical and Rehabilitation
Medicine. The goal is to create a "European framework" of standardized clinical assessment
for different types of rehabilitation services. With the participation of UEMS PRM delegates
from all European regions (the author of this dissertation is the Czech Republic delegate and
co-author of the publication), consensus was reached through a multi-round Delphi process.
The proposed CLAS (Clinical Assessment Schedules) sets of the ICF system have been
confirmed and introduced. Based on the published study, implementation of ICF/CLAS
assessments was initiated as demonstration projects in at least one rehabilitation facility in the
country of each delegate, as an example of standardized application and evaluation of different
types of rehabilitation services. The project aims to create a unified network of rehabilitation

care for the European framework.
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ARTICLE INFO ABSTRACT

Keywords:
Intra-abdominal pressure
Abdominal wall tension
Anorectal manometry
Respiration

Trunk stabilization

Background: The abdominal muscles play an important respiratory and stabilization role, and in coordination
with other muscles regulate the intra-abdominal pressure stabilizing the spine. The evaluation of postural trunk
muscle function is critical in clinical assessments of patients with musculoskeletal pain and dysfunction. This
study evaluates the relationship between intra-abdominal pressure measured as anorectal pressure with objective
abdominal wall tension recorded by mechanical-pneumatic-electronic sensors.

Methods: In a cross-sectional observational study, thirty-one asymptomatic participants (mean age = 26.77 +
3.01 years) underwent testing to measure intra-abdominal pressure via anorectal manometry, along with
abdominal wall tension measured by sensors attached to a trunk brace (DNS Brace). They were evaluated in five
different standing postural-respiratory situations: resting breathing, Valsalva maneuver, Miiller’s maneuver,
instructed breathing, loaded breathing when holding a dumbbell.

Findings: Strong correlations were demonstrated between anorectal manometry and DNS Brace measurements in
all scenarios; and DNS Brace values significantly predicted intra-abdominal pressure values for all scenarios:
resting breathing (r = 0.735, P = 0.541, p < 0.001), Valsalva maneuver (r = 0.836, 7= 0.699, p < 0.001),
Miiller’s maneuver (r = 0.651, > = 0.423, p < 0.001), instructed breathing (r = 0.708, r* = 0.501, p < 0.001),
and loaded breathing (r = 0.921, 7= 0.848, p < 0.001).

Interpretation: Intra-abdominal pressure is strongly correlated with, and predicted by abdominal wall tension
monitored above the inguinal ligament and in the area of superior trigonum lumbale. This study demonstrates
that intra-abdominal pressure can be evaluated indirectly by monitoring the abdominal wall tension.

1. Introduction

Spinal stability is secured by the bone structures, ligaments, and via
coordinated activation between spinal extensors and flexors and all
muscles regulating the intra-abdominal pressure (IAP) (Cholewicki and
McGill, 1996; Hodges et al., 2005). The diaphragm and pelvic floor form
two pistons which push against each other increasing the pressure in the
abdominal cavity. Contraction of the abdominal muscles resists lateral
movement of the contents within the abdominal cavity (Chaitow et al.,
2014; Hodges, 1999). IAP is essentially a hydraulic pressure effective in
all directions, stabilizing the torso and reducing axillary compression
during activities that increase the demands on spinal stabilization, such

as lifting heavy loads (Cobb et al., 2005; Grillner et al., 1978). Hodges
et al. has confirmed that an increase in IAP alone without activity of
abdominal or back muscles still enhances the stability of the lumbar
spine (Hodges et al., 2005).

The amount of IAP can be measured by several different invasive and
non-invasive methods. The most accurate is direct laparoscopic mea-
surement using an intra-abdominal catheter (Malbrain et al., 2006).
Indirect urethral measurement is considered to be the most frequent and
reliable method to monitor IAP; however, this can result in urinary tract
infections or urethral injury, therefore, it is not often used in postural
function research (Malbrain et al., 2013; Wise et al., 2017).

In rehabilitation medicine, instrumental IAP measurement via rectal
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or gastric probes are mainly used in experimental studies, and are not
typically used in routine clinical assessment (Malbrain et al., 2006).
Gastric or nasogastric tubes inserted into the stomach provide quite
accurate JAP measurements, however, it is quite uncomfortable for pa-
tients and an expensive method requiring highly trained personnel
(Grillner et al., 1978; Hodges et al., 2005; Wauters et al., 2012). Special
catheters or probes inserted into the rectum are used for anorectal
measurements. Such pressure sensitive devices convert mechanical
signals into electrical signals recorded and displayed on a computer
monitor (Pfeifer and Oliveira, 2006). Recently, thin electric probes have
become available. Smaller devices lead to fewer artifacts thus offering
more exact display and measurement. Small probes are easy to install,
temperature resistant, very sensitive to pressure changes and well
tolerated by patients, with infrequent side effects (Malbrain et al., 2006;
Sugrue et al., 2015). The disadvantage is the high purchase price (Pfeifer
and Oliveira, 2006). Such IAP recording has been reported in many
studies exploring IAP changes in various postural situations (Kawabata
et al., 2010; Sapsford et al., 2013).

IAP measurement has also been combined with simultaneous elec-
tromyography or ultrasound assessments of core muscles. However,
these methods do not evaluate the global coordination of the trunk
muscles but rather local muscle activation. In addition, significant
inaccuracies during such recording have been reported (Henry and
Westervelt, 2005; Junginger et al., 2010).

In clinical practice, palpation of the abdominal wall tension (AWT),
especially in the area above the inguinal ligament and in the upper
trigonum lumbale is used to evaluate an individual’s ability to regulate
their IAP (Kobesova et al., 2020). Available studies suggest that the AWT
occurs as a result of increased IAP (Cresswell, 1993; Kumar et al., 2012;
Tayebi et al., 2021; van Ramshorst et al., 2011). Different types of
sensors have been used to measure the AWT during various postural
tasks related to IAP changes (Chen et al., 2015; Malatova et al., 2013,
2008; Novak et al., 2020; van Ramshorst et al., 2011). This study pre-
sents simultaneous recording of IAP measured as anorectal pressure and
AWT measured via four sensors attached to a trunk brace. In an attempt
to further understand the relationship between IAP and outward tension
of the abdominal wall, the purpose of this research was to compare
anorectal manometry measurements, largely considered the gold stan-
dard in ambulatory patients, with abdominal wall outward tension
measured by a trunk brace during clinical assessments.

2. Methods
2.1. Participants

Thirty-one asymptomatic volunteers were recruited for the study.
Written informed consent was obtained from each participant, and de-
mographic characteristics of the sample including age, weight, height
and BMI are shown in Table 1. Exclusion criteria were any symptomatic
neurologic, orthopedic, respiratory, internal or musculoskeletal disor-
der, spine or abdominal surgery, severe trauma during the last year,
pregnancy, and history of therapy focusing on IAP training. The study
conforms with The Code of Ethics of the World Medical Association and
was approved by an Institutional Ethics Committee (Ethics Committee of
the University Hospital Motol and 2nd Faculty of Medicine, Charles
University in Prague. No0.1263.1.15/19; approval date: November 6,
2019). This study adhered to the Helsinki declaration.

Table 1
Participant’s anthropometric characteristics. N = 31, 15 males, 16 females.
Age (years) Height (cm) Weight (kg) BMI
Mean 21.3 170.5 63.2 24.1
SD 1.6 6.5 7.9 3
Min 19 160 47 17.3
Max 25 185 80 27.6
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2.2. DNS Brace

To monitor AWT, a special new device called DNS Brace was used
(Fig. 1 — A,C). The DNS abbreviation is derived from the rehabilitation
concept called Dynamic Neuromuscular Stabilization (DNS) (Kobesova
et al.,, 2019, 2016). DNS emphasizes the importance of IAP in spinal
stabilization and treatment. The diaphragm, pelvic floor and abdominal
wall muscles regulate the IAP (Hodges et al., 2007). IAP increases during
postural activity (Hodges and Gandevia, 2000), resulting in a contrac-
tion and expansion of the abdominal wall due to muscle activity.
Abdominal wall expansion and contraction result in pressure that
compresses the DNS Brace sensors. The Brace is an original device
produced by Ortotika, FN Motol V Uvalu 84, Praha. Four mechanical-
pneumatic-electronic sensors are placed on the inner wall of plastic
trunk orthosis. Two ventral sensors are located bilaterally above the
groin and two sensors are located on the brace parts adhering to latero-
dorsal sections of the abdominal wall (trigonum lumbale superius).
Silicon brace sensors contain the inner air-chamber that is deformed by
the abdominal wall pressure. The values recorded in kilopascals (kPa)
are transferred via Bluetooth, stored and graphically displayed in a
smart-phone device. More details about the brace can be found else-
where (Jacisko et al., 2020). The brace sensors measure the pressure
exerted by the abdominal wall in kilopascals (kPa) (Figs. 2. B, 3. B, 4. B)
and transfer the data via Bluetooth to a smart-phone or computer so the
data can be statistically processed and graphically displayed.

2.3. High resolution anorectal manometry

The intra-abdominal pressure was measured using the ManoScan™
AR HRM system (Given imaging, 15 Hampshire Street, Mansfield, MA
02048 US). It allows for complex assessment of anorectal pressures
(Fig. 1 — B,C). The anorectal probe is equipped with 12 channels each
measuring 12 circumferentially located spots thus recording pressures
from 144 points simultaneously. The diameter of the probe is 10 mm.
The pressure values are measured in mmHg (Figs. 2. A, 3. A, 4. A) and
transferred at 0.1 s intervals to a computer, where the data can be
further processed. The ManoView™ software color-visualizes the
measured pressures. Two distal sensors located behind the anal
sphincters in the ampulla of rectum monitor the IAP. The remaining 10
probe sensors record the pressures produced by the sphincters. Before
starting the measurement, the probe must always be calibrated to 0 at-
mospheric pressure and a ManoShield rubber protection must be fitted.
The probe records pressure in real time.

2.4. Assessments

The assessment of all participants was performed by the same ex-
aminers under similar conditions (time of day, assessment room, tem-
perature). All participants were first informed about the procedure in
detail. After calibration, the anorectal probe was inserted into the par-
ticipant’s anus in a side lying position. Then, the participant stood up
and the correct location of the probe was ensured. By activating the
sphincters, it was verified that the 2 distal sensors are located in the
rectal ampulla monitoring the IAP but not the activity of the sphincters
(McCarthy, 1982; Pfeifer and Oliveira, 2006; Shafik et al., 1997). Then,
DNS Brace was fixed to the participant’s trunk and the sensors were
calibrated to 0 kPa during the tidal exhalation prior to each measure-
ment. The dorsal sensors were adjusted to be placed bilaterally in the
superior trigonum lumbale, bellow the floating ribs, and the ventral
sensors were placed bilaterally above the groin at the intersection of the
mammilar and bispinal connecting line. Then, the participants were
instructed to maintain the upright standing position throughout the
whole measurement, avoiding increased spinal kyphosis, lordosis or
extremity movements. Five postural tests were performed by each sub-
ject and evaluated by DNS Brace and Anorectal manometry simulta-
neously in the same order. The anorectal pressure and AWT values were
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Fig. 1. A: DNS Brace, B: Anorectal probe, C: Participant equipped with DNS Brace and anorectal probe during assessment.
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Fig. 2. Example of graphical visualization of the measured pressures (A: anorectal manometry, B: DNS Brace) during Valsalva maneuver scenario. A minor delay in
DNS Brace measurement relative to ARM is caused by a minimal delay of AWT relative to IAP and by the fact, that DNS Brace measures AWT in 0.5 s. intervals while
ARM measures IAP in 0.1 s intervals. Additionally, brace sensors identify only pressure changes over 1 kPa. These factors may cause negligible inaccuracy. The
starting pressure before the maneuver is around 5 mmHg for ARM whereas the DNS system starts from zero and returns to zero after the maneuver. DNS Brace
automatically reset to zero starting pressure for user friendly reasons. This has no impact on the results because all indirect measurement techniques are able to
monitor the IAP changes rather than estimating the absolute IAP value (Tayebi et al., 2021).

both collected for 10 s during each of the five scenarios, and the average 2) Valsalva maneuver: The participant was forcefully exhaling against
value of each measurement was used for statistical analysis. closed nostrils and mouth (Talasz et al., 2012, 2011).
The measured scenarios: 3) Miiller maneuver: The participant was forcefully inhaling against

closed glottis (Mattos Soares et al., 2009).
1) Resting breathing: The participant was breathing naturally in a 4) Instructed breathing (The diaphragm test): The participant was
standing position. expanding the abdominal wall pushing as much as possible against
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Fig. 4. Example of graphical visualization of the measured pressures (A: anorectal manometry, B: DNS Brace) during resting breathing scenario.

all four sensors both during inhalation and exhalation (Kobesova
et al., 2020).

5) Holding a load of 20% of participant’s body weight in hands in front
of the trunk - loaded breathing (Fig. 1C).

2.5. Statistical analysis

Data analyses were conducted using the Statistical Package for the
Social Sciences v27.0 for Mac (IMBCorp, Armonk, NY).. Pearson’s cor-
relations and linear regression tests were used to assess the relationship
between the 10-s mean anorectal manometry values and DNS Brace
values under all five scenarios. Statistical significance was determined a
priori at p < 0.05, and power analyses revealed in order to achieve a
power of 0.80, 29 subjects were needed to identify a large effect size of
0.50 for Pearson’s correlations, and 26 subjects were needed to achieve
a large effect size of 0.35 for linear regression analyses. The strength of
correlations were interpreted as weak (< 0.30), moderate (0.30-0.50),
or strong (> 0.50), and the strength of regression predictions were
interpreted as weak (< 0.02), moderate (0.15-0.35) or strong (> 0.35)
as reported by Cohen, 1988 (Cohen, 1988).
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3. Results

Preliminary analyses showed linear relationships, with no outliers as
assessed by scatterplots, but not all variables were normally distributed,
as assessed by Shapiro-Wilk’s test (p < 0.05). Data are mean =+ standard
deviation unless otherwise stated. Pearson’s correlations demonstrated
strong statistically significant positive relationships between anorectal
manometry pressures and DNS Brace pressures, under all five scenarios:
resting breathing: r(31) = 0.735, p < 0.001; Valsalva maneuver: r(31) =
0.836, p < 0.001; Miiller’s maneuver: r(31) = 0.651, p < 0.001;
instructed breathing: r(31) = 0.708, p < 0.001; and loaded breathing: r
(31) = 0.921, p < 0.001 (Table 2). Simple linear regression models
established that anorectal manometry pressure could significantly be
predicted from the DNS Brace values under all five scenarios: resting
breathing: F(1, 29) = 34.14, p < 0.001; Valsalva maneuver: F(1, 29) =
67.42, p < 0.001; Miiller’s maneuver: F(1, 29) = 21.29, p < 0.001;
instructed breathing: F(1, 29) = 29.14, p < 0.001; and loaded breathing:
F(1, 29) =161.2, p < 0.001 (Figs 5 - 9). Table 3 depicts all results from
regression analyses.
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Table 2
Correlations between Intra-Anal Manometer and DNS Brace Pressures. Values
are Mean [Standard Deviation].

Condition Manometric probe DNS Brace Pearson Sig
pressure pressure r

1-Resting 22.73 [12.38] 20.34 [11.68]  0.735 <
Breathing 0.001*

2-Valsalva 47.20 [27.09] 35.93 [20.19]  0.836 <
Maneuver 0.001*

3-Miiller’s 35.92 [24.96] 20.87 [10.45]  0.651 <
Maneuver 0.001*

4-Instructed 34.72 [17.45] 26.57 [15.05] 0.708 <
Breathing 0.001*

5-Loaded 36.35 [21.46] 30.97 [25.86] 0.921 <
Breathing 0.001*

Note: DNS = Dynamic neuromuscular stabilization.
" Statistically significant correlation (P < 0.01).

4. Discussion
4.1. IAP measurement methods

Currently, various methods to measure the IAP are available. It can
be monitored directly via sensors located intraperitoneally or in the
inferior caval vein. Intra-vesical, intra-gastric intra-anal or intra-vaginal
recording allow to measure the IAP indirectly (Malbrain et al., 2006;
Wise et al., 2017). This study utilized intra-anal, i.e. measurement using
anorectal manometry, which has been determined the safest and easiest
method of assessment (Malbrain et al., 2013, 2006). Other methods
posed different challenges, such as intra-vesical catheters may cause
urinal infection and urethral trauma, intra-gastric measurement is un-
comfortable for participants, and intra-vaginal measurement would
exclude male participants. The intra-anal pressure measurement is a
reliable way to monitor the IAP, although it does not match with the IAP
as accurately as the intra-vesical pressure (Wise et al., 2017). There are
only a few inconveniences of intra-anal pressure monitoring such as the
presence of residual faeces, incorrect insertion of the probe and partic-
ipant’s embarrassment (Bhatia and Bergman, 1986; Pfeifer and Oliveira,
2006).

In a clinical practice, practitioners often palpate the abdominal wall
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assuming it to be a non-invasive and indirect way of IAP evaluation. The
abdominal wall expands with the IAP increase (van Ramshorst et al.,
2011). Palpation can be performed in the area above the inguinal liga-
ment and in the superior lumbar triangle (Kobesova et al., 2020). Poor
activation in these specific areas of the abdominal wall are commonly
found in individuals with low back pain (LBP) (Frank et al., 2013;
Kobesova et al., 2016). The same trunk sections were previously
assessed by other researchers when evaluating abdominal wall activity
in relation to IAP regulation (Kumar et al., 2012; Malatova et al., 2013;
Novak et al., 2020). Therefore, the sensors are placed on the DNS Brace
in the parts adhering to the abdominal wall above the inguinal ligaments
and in the superior lumbar triangles. Here, only the attachments of the
flat abdominal muscles are located and therefore the abdominal wall is
easily accessible (Grevious et al., 2006).

Our in vivo correlations between IAP and AWT in asymptomatic
individuals are in line with the study by Ramshorst et al. previously
performed on corpses. Ramshorst used a special dynamometer to
monitor AWT resulting from IAP changes in corpses, in which the IAP
was changed artificially by insufflation (van Ramshorst et al., 2011).
Ramshorst’s study reports that AWT reflects the IAP. The findings from
this study demonstrate significant correlations between the natural IAP
regulation and AWT in all five measured scenarios with Pearson’s co-
efficient ranging 0.651 to 0.921 which indicates strong correlations,
with the ability to predict the IAP from the measured tension values.

4.2. Changes in IAP in response to respiration and postural load

The findings of the current study support prior experiments reported
by Davis (Davis, 1959) and Cholewicki (Cholewicki et al., 1999), con-
firming that IAP increases with progressing demands on postural sta-
bility. The IAP increase results in the proportional activation of the
abdominal wall which can be objectively monitored by the sensors or
subjectively palpated in the area above the inguinal ligament and in the
superior lumbar triangle. In other words, these results confirm that
subjective palpation of the abdominal wall is an indirect evaluation of
IAP.

Breathing has been shown to considerably influence IAP, trunk sta-
bility and movement (Bradley and Esformes, 2014). In this study,
inhalation during resting breathing caused only slight increases in the
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Fig. 7. Simple linear regression analysis of anorectal manometry values (mmHg) and DNS Brace values (kPa) measured during Miiller maneuver.

IAP. During exhalation, the AWT and the IAP returned to the basic value.
This physiological fluctuation of IAP is normal within the respiratory
cycle. Permanent excessive resting IAP would cause organ function
failure (Cobb et al., 2005; De Waele et al., 2011; Smit et al., 2016). In
this study, the largest increase in the IAP was noted during the Valsalva
maneuver. Perhaps this is due to the fact that the muscles of the torso do
not have to perform a respiratory function during the Valsalva when the
air is not flowing out of the body, the intra-thoracic pressure increases
and the cranial displacement of the diaphragm is smaller than with a
normal exhalation (Talasz et al., 2012, 2011). During the Miiller ma-
neuver, the intra-thoracic pressure is significantly reduced, the
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diaphragm descends towards the abdominal cavity but no air flows into
the lungs (Kushida, 2013). In our study, Pearson’s correlation coefficient
was the smallest in this scenario (0.651) which was also the most
difficult task for the participants to understand and perform. The
instructed breathing represents the Diaphragm Test according to DNS
concept. The participants voluntarily expand the abdominal wall to-
wards all four sensors, keeping the abdominal cavity pressurized during
the entire respiratory cycle (Kobesova et al., 2020). With this scenario,
the participant must be able to combine the respiratory and postural
functions of the diaphragm, which is a frequent problem in clinical
practice (Kawabata et al., 2010; Shirley et al., 2003). It is speculated that
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individuals unable to do so maybe in a greater risk of developing LBP in
the future (Ostwal and Wani, 2014; O’Sullivan and Beales, 2007).
During the last scenario, the participants were holding a barbell of a
weight corresponding with 20% of body weight. This situation caused
less IAP increase than the Valsalva maneuver but more than resting and
instructed breathing and Miiller maneuver. Other studies also report
significant increases in abdominal muscle activity monitored by EMG
(Ershad et al., 2009; Mesquita Montes et al., 2017) and in the IAP
monitored by anorectal probe (Hodges et al., 2005; Tayashiki et al.,
2015) during posturally challenging situations. With normal resting
breathing, a decrease in the IAP during exhalation occurs. However,

81

there is only slight pressure fluctuation within the respiratory cycle with
postural loading when the IAP must be reflexively maintained on a
higher level throughout the whole respiratory cycle. In this test, the
correlation between the values obtained from the manometry and from
the DNS Brace sensors was the strongest (Pearson r = 0.921). When
holding a load, the stabilization strategy is purely reflexive, i.e. invol-
untary, and therefore diagnostically valuable in determining possible
risks associated with poor trunk stabilization.
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Table 3
Summary of Simple Regression Analyses for Predicting Intra-Anal Manometer
Pressure using DNS Brace Pressure (n = 31).

Condition B SEB R? Adjusted 95% CI Effect Size
R? (@)

1-Resting 078 013 054 0.53 0.51, 1.18
Breathing 1.05

2-Valsalva 1.12 014 070 0.69 0.84, 2.32
Maneuver 1.40

3-Miiller’s 155 0.34 042 0.40 0.87, 0.73
Maneuver 2.24

4-Instructed 082 015 050 048 0.51, 1.00
Breathing 113

5-Loaded 076 0.06 0.85 0.84 0.64, 5.58
Breathing 0.89

Note: DNS = Dynamic neuromuscular stabilization.
R? = R square: proportion of variance explained by model in sample.
Adjusted R%: proportion of variance explained by model in population.

4.3. Methods to measure abdominal wall tension and abdominal wall
activation

The DNS Brace helps to assess both voluntary control and reflex
postural activation. It can be used as a feedback tool to train abdominal
wall activation and the IAP fluctuations. The DNS Brace can be fixed to
the trunk keeping all four sensors in stable contact with the abdominal
wall thus allowing evaluation in various body positions. Future studies
need to identify the AWT in other postural situations. Other devices like
a pressure Biofeedback Unit (Lima et al., 2011) and muscle dynamom-
etry (Malatova et al., 2013), designed to measure or train trunk muscles
and lumbopelvic stability may not allow such positional variability.
Electromyography (Marshall and Murphy, 2010) or ultrasound (Amer-
ijckx et al., 2020) analyze mainly local activation of the abdominal
muscles. The information from the four DNS Brace sensors monitor more
global co-activation of all abdominal muscles. Based on the strong cor-
relations identified with the DNS Brace and anorectal manometry it can
be concluded that the DNS Brace presents a new simple and non-invasive
method to evaluate IAP indirectly. The DNS Brace may prove to be
useful in physical rehabilitation medicine and research to monitor AWT
in response to postural-respiratory demands, and may help to objectivize
therapeutic effects, while also providing biofeedback during self-
treatment. In the ideal condition, the DNS system is able to track IAP
fluctuations and not measure absolute values of IAP, and therefore
would not be suitable for IAP monitoring at intensive care units.

4.4. Study limitations

This study has several limitations. An average value from the four
DNS Brace sensors was calculated and used for statistical analysis.
Therefore, possible asymmetric tension of the abdominal could not be
taken into account. The current version of the DNS Brace is not
commercially available, but sensors working on a similar principle
called Ohm Track (Novak et al., 2020) can be purchased and used in a
similar way. DNS Brace cannot be applied to any participants with very
narrow or extremely wide waistlines, therefore a different version of the
DNS Brace is needed to increase the variability in testing individuals
with different corset circumferences. While BMI seems to have no
impact on indirect IAP measurements (Chen et al., 2015), the thickness
of the abdominal fat layer may play a role. The relationship between the
AWT changes measured by the brace sensors and subcutaneous fat
thickness measured by a caliper can be explored in future studies. The
research was performed on 31 asymptomatic and rather young in-
dividuals. Further studies should investigate larger cohorts of in-
dividuals comprised of both asymptomatic and LBP or other
musculoskeletal problems.
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5. Conclusions

This study established strong correlations between IAP measured as
the anorectal pressure through high resolution manometry with AWT
measured by the DNS Brace. Such manometry values could be predicted
through the measurement of AWT. Strong correlations were identified
during various breathing modifications and also during postural stabi-
lization situations when holding a load. It was confirmed that with
progressing demands on postural stability, the IAP increases in a direct
correlation with proportional tension of the abdominal wall. The AWT
was identified by four DNS Brace sensors located above inguinal liga-
ments and in the upper lumbar triangle bilaterally. For clinical appli-
cations, subjective palpation may be an effective indirect evaluation of
intra-abdominal pressure.
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Abstract.

BACKGROUND: Anorectal dysfunction (ARD), especially bowel incontinence, frequently compromises the quality of life
in multiple sclerosis (MS) patients. The effect of rehabilitation procedures has not been clearly established.

OBJECTIVE: To determine the effect of an individualized rehabilitation approach on bowel incontinence and anorectal
pressures.

METHODS: MS patients with ARD underwent 6-months of individually targeted biofeedback rehabilitation. High resolution
anorectal manometry (HRAM) and St. Mark’s Fecal Incontinence Scores (SMIS) were completed prior to rehabilitation, after
10 weeks of supervised physiotherapy, and after 3 months of self-treatment.

RESULTS: Ten patients (50%) completed the study. Repeated measures analysis of variance (ANOVA) demonstrated signif-
icant improvement in the SMIS questionnaire over time [14.00 baseline vs. 9.70 after supervised physiotherapy vs. 9.30 after
self-treatment (p =0.005)]. No significant improvements over time were noted in any HRAM readings: maximal pressure
[49.85 mmHg baseline vs. 57.60 after supervised physiotherapy vs. 60.88 after self-treatment (p = 0.58)], pressure endurance
[36.41 vs. 46.89 vs. 49.95 (p=0.53)], resting pressure [55.83, vs 52.69 vs. 51.84 (p =0.704)], or area under the curve [230.0
vs. 520.8 vs. 501.9 (p=0.16)].

CONCLUSIONS: The proposed individualized rehabilitation program supports a positive overall effect on anorectal dys-
function in MS patients.

Keywords: Multiple sclerosis, bowel incontinence, high resolution anorectal manometry, St. Mark’s fecal incontinence score,
biofeedback

1. Introduction

Multiple sclerosis (MS) is one of the most com-
mon neurological diseases affecting pelvic floor (PF)
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disturbance is a frequent symptom in the multiple
sclerosis population (Pinter et al., 2015). Compro-
mised coordination of the anorectal musculature may
cause many symptoms such as difficult defecation,
incontinence, pelvic organs prolapse and pelvic or
perianal pain during defecation. These symptoms can
occur both separately, and in various combinations
(Preziosi & Emmanuel, 2009).

The incidence of ARD symptoms are broad, rang-
ing from 48 % (Munteis et al., 2006) to 68 % (Hinds
et al., 1990), which is perhaps due to a lack of patient
reporting, or specific questioning by clinicians. These
symptoms tend to increase with age, disease duration,
coincidence of urinary dysfunctions, and progressing
disability score (Munteis et al., 2006). Females seem
to be more frequently affected, especially during
menopause hormonal changes, or due to episiotomy
or labor trauma. ARD is more common in the pri-
mary progressive form of MS (Pinter et al., 2015).
The prevalence of ARD is higher with progressive
worsening of functional status, however, it can occur
at any stage of the disease (Nusrat et al., 2012;
Preziosi & Emmanuel, 2009). MS patients experi-
ence constipation in 18-43%, and stool incontinence
in 3-51% (Nusrat et al., 2012) with both symptoms
often coexisting (Wiesel, 2000). Coincidence of ARD
with urinary dysfunction is also frequently reported
(Chia et al., 1995).

Pathophysiology of ARD in MS patients is quite
complex, since MS may impair stool continence and
defecation at all levels of central nervous process-
ing. Stool incontinence may result from abnormal
peristalsis, anorectal hyposensitivity, anal sphinc-
ter weakness, prolonged rectoanal inhibitory reflex,
impaired rectal compliance or loss of voluntary con-
trol of defecation (Preziosi & Emmanuel, 2009).
Constipation is even more multifactorial with pro-
longed colonic transit, abdominal wall weakness,
anorectal hyposensitivity, PF dyssynergia, poor diet
and behavioral factors such as previous episodes of
fecal incontinence and problem to access the toi-
let playing the role (Preziosi & Emmanuel, 2009).
Overflow incontinence is associated with long-term
constipation, when sebum is formed in the rectum,
resulting in liquid stool and fluid leaks (Lensch &
Jost, 2011). MS patients often report limited move-
ment activities (Motl et al., 2017). Lack of movement
adversely affects muscle function, including the PF
muscles. Patients further reduce mobility to prevent
stool and urine leakage out of the house. Hypomo-
bility is related to obesity a reduced muscle power.
Thus, the vicious circle is formed. The clinical picture
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of the ARD is variable. The symptoms can combine,
progress and change. Both the constipation and the
stool incontinence have negative impact on patient’s
quality of life (Nusrat et al., 2012).

ARD needs to be assessed and treated compre-
hensively including physiotherapeutic intervention
addressing PF dysfunction (Ruiz & Kaiser, 2017).
Conservative treatment affecting behavioral aspects,
adequate diet and fluid intake, biofeedback and defe-
cation reflex training as well as regular physical
activity are reported to be beneficial (Bywater &
While, 2006; Preziosi et al., 2018). Despite the high
prevalence of ARD in MS, exact treatment guide-
lines are still not available. The treatment is mostly
empirical and individually tailored based on patient’s
actual symptoms and treatment preferences (Preziosi
et al., 2018). Physiotherapy trains the awareness of
the PF muscles, the selective contraction and relax-
ation of the anal sphincter and PF (Bols et al., 2007)
aiming to restore adequate tone and coordination of
the PF musculature (Ruiz & Kaiser, 2017), and to
improve sensitivity of the rectum (Pedraza et al.,
2014). Endurance training may help to reduce bowel
urgency and the number of incontinence episodes
(Pedraza et al., 2014). The problem needs to be
explained to the patient in detail. Description of the
basic pelvic anatomy, therapeutic goals and time
needed for the training to achieve the goals may help
to motivate the patient (Pedraza et al., 2014). Cogni-
tive deficit prevents effective physiotherapy (Beer et
al., 2012).

Both, subjective and objective assessment is nec-
essary to set up optimal treatment strategy. Various
scores and subjective questionnaires evaluating the
quality of life of patients with incontinence and the
incontinence itself, and scoring its severity are avail-
able. The questionnaires also serve as a feedback
to evaluate the therapeutic results. For the purposes
of this study, the St. Mark ‘s Faecal Incontinence
Score questionnaire was used (Maeda et al., 2008).
High resolution anorectal manometry (HRAM) mea-
sures the anorectal resting and squeeze pressure,
squeeze endurance and propulsive force (Gosling et
al., 2019; Lee & Bharucha, 2016). In MS patients
impaired pelvic floor coordination (Marola et al.,
2016), decreased anal pressure at rest and reduced
maximum sphincter pressure often occurs (Munteis
et al., 2008; Nordenbo et al., 1996; Waldron et al.,
1993). According to Munteis et al. the maximum
sphincter pressure is more reduced in patients with
more severe disability and primary progressive form
of MS (Munteis et al., 2008).
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Table 1
Participants’ anthropometric characteristics. n= 10, all females
Age (years) Height (cm) Weight (kg) BMI EDSS
Mean 47.15 169.07 73.46 25.52  3.65
SD 11 8.09 14.7 343 155
Min 27 156 55 19.3 2
Max 62 188 109 30.84 6.5
Note: SD=Standard deviation, BMI=body mass index,

EDSS =Expanded disability status scale.

The aim of this study was to analyze HRAM find-
ings in MS patients with ARD, specifically stool
incontinence, and to evaluate the effect of individual
physiotherapy and self-treatment with biofeedback
on stool incontinence episodes, anal sphincter func-
tion and the quality of life.

2. Materials and methods
2.1. Participants

Initially, 20 patients (3 males, 17 females) with
various types of relapsing-remitting, primary or sec-
ondary progressive (RS) reporting unwanted leakage
of stool at least once a month were recruited to the
study. Only 10 female patients completed the entire
study, due to various reasons. Three patients reported
low self-treatment compliance, and their third assess-
ment was not performed. Two patients did not finish
because they suffered MS relapse resulting in inabil-
ity to perform regular self-treatment. One patient
encountered concurrent infectious disease during the
study period. Two patients found HRAM uncomfort-
able and refused to undergo the HRAM repeatedly,
and two patients found regular treatment too chal-
lenging and did not follow the prescribed exercise
protocol. Written informed consent was obtained
from each participant, and demographic character-
istics of the sample including gender, age, weight
height and MS stage measured by Expanded Disabil-
ity Status Scale (EDSS) are shown in Table 1. The
study conforms with The Code of Ethics of the World
Medical Association and was approved by the Insti-
tutional Ethical Board of University Hospital Motol,
Prague, Czech Republic on 17 June 2020.

2.2. Procedures

First, all patients completed a standardized St
Marks Incontinence Score (SMIS) questionnaire and
underwent HRAM. Anal sphincter pressure at rest,
maximal pressure increment and endurance were
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measured. Then, they received individual physiother-
apy from the same skilled physiotherapists 1 time
per week, 10 times in total. Patients were advised
to perform self-treatment at least 4 times per week
reporting the length and frequency of self-treatment
in a diary. After the 10 weeks HRAM and SMIS were
performed again. Subsequently, the patients under-
went three months self-treatment period reporting
the exercise in the diary and the final HRAM and
SMIS were recorded once more after the 3 months
self-treatment period.

2.3. Assessment methods

2.3.1. High resolution anorectal manometry
(HRAM)

HRAM was performed using GI Solar system
(Medical Measurement Systems=MMS) by the
same skilled gastroenterologist with more than 10
years HRAM experience. Before the examination
itself, the patient needs to be emptied. During the
assessment the patient was laying on the left side with
his legs flexed. Calibrated and lubricated water per-
fused catheter with 8 circumferential sensor elements
was gently inserted into the rectum to a depth of about
6 cm, with the most distal sensor remaining exter-
nally thus registering the atmospheric pressure and
the most proximal sensor registering the pressures at
the depth of the anal canal (Kang et al., 2015; Lee &
Bharucha, 2016).

The following 3 variables were measured:

1. Resting pressure mean is the average pressure
(mmHg) monitored in the anal canal for a period
of 20 seconds (Lee & Bharucha, 2016). The
subjects were instructed not to perform any PF
muscle contractions just to remain relaxed.

2. Maximal pressure increment: The subjects
were instructed to squeeze and suck in the PF
with maximum force and hold. The examiner
verbally motivated the subject to perform maxi-
mum contraction for a period of 5 seconds. After
30 seconds of relaxation the same measure-
ment was repeated (Carrington et al., 2014). The
higher value was used for the statistical analysis.
The maximal squeeze increment is calculated as
the difference between maximum anal squeeze
pressure and anal resting pressure (Noelting et
al., 2012).

3. Maximal squeeze pressure endurance: The
subjects were challenged to maintain the
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maximum contraction for a period of 20 sec-
onds. Standard protocols suggest to measure
endurance over a period of 30 seconds (Carring-
ton et al., 2014; Scott & Carrington, 2020) but
this was too challenging for our MS patients and
therefore we reduced this period to 20 seconds.
The examiner verbally motivated the patients to
maintain maximum contraction informing them
when the half of the required time (10 s) had
elapsed and then five seconds before the end of
the maneuver. For statistical analysis the aver-
age pressure from the monitored 20 seconds was
used. A numerical value denoted as the area
under the curve, calculated by the MMS pro-
gram as the area between the markers indicating
the beginning and end of the 20 second con-
traction, was also used for statistical analysis to
evaluate the overall endurance ability.

2.3.2. & Mark’s incontinence score

The subjects completed the St. Mark’s inconti-
nence score (SMIS) three times (Maeda et al., 2008).
At the start of the study before the first physiother-
apy, after the 10 weeks of physiotherapy under the
therapist’s supervision and at the end of the study,
i.e. after another 3 months of self-treatment. SMIS
provides the information about the nature of inconti-
nence, patient’s need for lifestyle changes, the use of
plugs or pads, the ability to delay defecation and the
need to take any antidiarrheal medication (Norderval
et al., 2019; Vaizey et al., 1999). SMIS is sensitive
to subjective changes in ARD regardless the type of
incontinence, age or sex of the patient (Maeda et al.,
2008), and has been shown to be positively correlated
with quality of life measures in patients experiencing
incontinence (Roos et al., 2009).

2.4. Rehabilitation procedures

All participants patients underwent 10 individual
therapies provided by an experienced physiothera-
pist. During each 60 minutes physiotherapy session
soft tissue and mobilization techniques in the lum-
bopelvic area were applied to treat trigger points
and joint blockages (Pedraza et al., 2014). Visceral
therapy to treat any resistances in the abdominal cav-
ity including vaginal and rectal manual treatment of
muscle spasms was applied as well as any scar treat-
ment in cases where needed. Assessment according
to PERFECT scheme (Laycock & Jerwood, 2001)
defined patients with muscle weakness less than 2/5
(manual muscle testing) who received electric PF
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muscle stimulation once a week, i.e. 10 times in total
using Enraf — Nonius, Myomed 632 X device. Other
patients used biofeedback anal probe to train pelvic
flor activation. Postural correction was applied by the
therapist following Dynamic Neuromuscular Stabi-
lization (DNS) principles and protocols to improve
core stability (Frank et al., 2013; Kobesova et al.,
2016). All patients were instructed in PF contraction
training, executing exercises in supine, sitting and
standing postures, along with more challenging situ-
ations such as: coughing, squatting, jumping, lifting
a load or jogging if able to perform such activities.

The patients were educated about PF anatomy
and function. Using the PERFECT scheme (Lay-
cock & Jerwood, 2001) which evaluates PF power,
number of squeezes the patient can perform and the
endurance, individually tailored self-treatment pro-
tocol was defined for each patient consisting of the
following parts:

1) Reeducation of the defecation act in patients
with the constipation - increased position of
lower extremities, voluntary relaxation of the
PF with subsequent training of the targeted
localized pressure to the rectum and abdomi-
nal massage (Cotterill et al., 2018; Khera et al.,
2019).

Bowel drill/bladder drill — during urgency the
individual pulls the PF in and squeezes the
sphincters to stop the urgency and avoid the
leaks (Booth et al., 2020).

Postural training according to DNS approach
to achieve optimal trunk stabilization and intra-
abdominal pressure regulation (Frank et al.,
2013; Kobesova et al., 2016). Training of PF
squeeze in DNS exercise positions: supine,
prone, sitting, standing, squatting, jumping and
when lifting a load.

Stretching of hamstrings, adductors and tensor
fascia lata muscle. Patients suffering from spas-
ticity preformed progressive stretching for at
least 10 minutes daily (Halabchi et al., 2017;
Smania et al., 2010), patients with trigger points
without spasticity were advised to stretch each
group following trigger point treatment man-
uals (Majlesi & Unalan, 2010; Yumpu.com,
n.d.).

Patients were advised to perform dynamic phys-
ical activity 2-3 times a week and resistance
training 2-3 times per week following physical
activity guidelines for MS patients (Kim et al.,
2019).

2)

3)

4)

5)
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Table 2
Comparison of SMIS scores and HRAM readings across supervised physiotherapy and self-treatment sessions. Values are Mean (Standard
Deviation)
Measure Baseline Post supervised Post self- Effect size® P value
mean (SD) treatment mean treatment
(SD) mean (SD)
SMIS 14.00 (4.97) 9.70 (4.88) 9.30 (3.13) 0.449 0.005*
Resting pressure® 55.83(18.93) 52.69 (21.62) 51.84 (16.58) 0.038 0.704
Maximal pressure increment® 49.85 (36.71) 57.60 (55.59) 60.88 (46.46) 0.058 0.582
Maximal pressure endurance® 36.41(33.30) 46.89 (44.38) 49.95 (52.81) 0.055 0.529
Area under curve® 230.0 (233.6) 520.8 (423.5) 501.9 (532.0) 0.248 0.107

Note: HRAM = High resolution anal manometry. SMIS = St. Marks Incontinence Score. “HRAM measures in (mmHg). ®Area under curve
measures in (mmHg/s). “Effect size = Partial eta squared (1?). *Statistically significantly difference observed (p < 0.05).

6) Patients were advised to respect exhaustion and
prefer shorter exercise sessions (10-15 min-
utes) several times (2-3 times) a day.

2.5. Statistical analysis

Descriptive statistics were calculated for all vari-
ables. Data are mean =+ standard deviation, unless
otherwise stated. A one-way repeated measures anal-
ysis of variance (ANOVA) was used to determine
whether there were differences in HRAM readings
(resting pressure, maximal pressure increment, max-
imal pressure endurance) and SMIS scores over three
months of supervised physiotherapy and three addi-
tional months of self-treatment. There were several
outliers in the data, as assessed by boxplots. However,
due to the small sample size, outliers were retained in
the data; with no appreciable differences comparing
results after modifying to larger or smaller than next
closest values. Not all data was normally distributed
for each time point, as assessed by Shapiro-Wilk’s test
(p>.05), however such data were not transformed, as
ANOVAs are robust to non-normality. In data where
sphericity was violated, Greenhouse-Geisser correc-
tions were applied. Main effects were run for time,
and post-hoc tests were conducted when necessary.
Data analyses were conducted with the Statistical
Package for the Social Sciences (SPSS version 27.0
for Mac; IMB Corp, Armonk, NY).

3. Results

Ten patients completed the entire study. Descrip-
tive statistics are presented for the participants in
Table 1, with all HRAM and SMIS data pre-
sented in Table 2. For the SMIS, the main effect
of time showed a statistically significant difference
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St. Mark's Incontinence Score

Baseline Supervised Treatment* Self-Treatment*

——Total Score.

Fig. 1. St. Mark’s Incontinence Scores values for all time measure-
ments. *Significant difference observed from baseline, p <0.05.

between time points during the intervention period
(F(2, 18)=7.32, p =0.005, partial n? = .45). Post-hoc
analyses revealed a decrease in SMIS from base-
line scores pre-intervention of 14.0£4.97 points
to 9.70 £ 4.88 points three months after supervised
physiotherapy treatment sessions, a statistically sig-
nificant decrease of 4.30 (95% CI, 1.27 to 7.33)
points, p=0.007, and another decrease in SMIS to
9.30 £ 3.13 points after three additional months of
self-treatment, a statistically significant decrease of
4.70 (95% CI, 0.58 to 8.83) points, p=0.026 com-
pared with to baseline. There was no significant
difference between the supervised and self-treatment
time points (Fig. 1). The observed power, analyzed
post-hoc, was 0.82 for the SMIS. For the HRAM,
there were no statistically significant differences
in time for any of the readings including: resting
pressures (F(2, 18)=0.358, p=0.70), pressure incre-
ment (F(2, 18)=0.559, p=0.58), pressure endurance
(F(1.28, 11.55)=0.52, p=0.53), or area under the
curve (F(1.24, 11.18)=2.97, p=0.16) (Table 2 and
Fig 2).
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Fig. 2. 2A:Trend in resting pressure, 2B: Trend in maximum pres-
sure, 2C: Trend in endurance increase over the monitored time. No
significant differences noted from baseline.

4. Discussion

The results of this study demonstrate some initial
benefits from an individualized rehabilitation pro-
gram in MS patients suffering from ARD. Albeit
fecal incontinence is frequent in the MS patient
population (Chia et al., 1995; Hinds et al., 1990;
Munteis et al., 2006; Pinter et al., 2015; Preziosi
& Emmanuel, 2009), this topic is still somewhat
taboo (Preziosi et al.,, 2018) and patients are not
adequately investigated and treated. Although half
of our patients did not complete the whole study,
they were all grateful that we actively asked about
this delicate problem and offered targeted examina-
tions, therapy, and advice on how to deal with such
personally and socially devastating symptoms. This
was also reflected in the subjective evaluation of the
10 patients who completed the study and reported
a significant improvement. The effect of physiother-
apy and feedback exercise on fecal incontinence of
various origin was investigated by Norton et al (Nor-
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ton & Cody, 2012) who analyzed the results of 21
studies. Although most papers publish uncontrolled
studies, ARD symptoms improvement is reported in
most of them. Norton concludes, that biofeedback,
electrical stimulation and exercise may have a ther-
apeutic effect, however, larger well-designed trials
are needed to enable safe conclusions. The ther-
apy effect was well proved in urinary incontinence
(Kopanska et al., 2020; Mazur-Bialy et al., 2020;
Nightingale, 2020). The PF muscles regulating stool
continence and defecation are also involved in the
physiological act of micturition, thus the similar exer-
cise effect could be expected in both stool and urinary
incontinence (Nusrat et al., 2012). The scientific lit-
erature mostly presents ARD functional assessment
and treatment procedures in diagnoses other than MS
(S.S.C.Raoetal., 2016). Albeit treatment principles
may be the same in various types of ARD (S. S. C.
Rao et al., 2016) not all types of conservative treat-
ment were tested in MS patients and available studies
are largely restricted to small case series (Nusrat et
al., 2012; Preziosi et al., 2018). Exercise protocols,
behavioral therapy and appropriate diet appears to
be beneficial for patients with MS despite the lack
of evidence (Nusrat et al., 2012; Preziosi et al., 2011,
2018). There are no precise therapeutic recommenda-
tions or guidelines, therefore the empirical treatment
based on clinical symptoms and experience is mostly
applied (Nusrat et al., 2012; Preziosi et al., 2018).
HRAM parameters measured in our study showed
statistically insignificant improvements, likely due
to the small sample who completed the study. Nev-
ertheless, these findings are valuable because such
research is lacking in the MS population. First, the
resting pressure was measured. The normal range of
anal pressures is relatively wide and dependent on
sex and age, fluctuating between 32 and 88 mmHg
(Lee & Bharucha, 2016; Noelting et al., 2012). In
our study, the average resting pressure before inter-
vention was 55.8 mmHg decreasing slightly after the
period of rehabilitation under the therapist’s super-
vision to 52.7mmHg while the last measurement
after 3 months of self-treatment remained at a similar
level (51.8 mmHg). Over 70% of resting anal pres-
sure depends on the tone generated by the internal
anal sphincter that is under the autonomic innerva-
tion (Keef & Cobine, 2019). So, it is not surprising
this variable demonstrated little change with rehabili-
tation that mainly addressed the skeletal muscle of the
external anal sphincter (Fig. 2A). Also, the physio-
therapist not only instructed patients how to activate
the PF muscles, but relaxation training was another
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important aspect of rehabilitation. Perhaps the slight
decrease in resting pressure resulted from patients’
improved ability in relaxing the PF. Hyperactivity
in the PF is associated with pelvic pain, urinary
urgency, incontinence, defecatory dysfunction, and
sexual symptoms; thus the relaxation procedures
form an important part of PF rehabilitation (Aw et
al., 2017).

The ability to increase anal pressure improved over
the observed time period. Initial maximal pressure
increment (maximal anal squeeze pressure minus
anal resting pressure (Noelting et al., 2012)) of
49.85 mmHg increased to 57.60 on the second mea-
surement and even increased slightly to 60.88 mmHg
in the final measurement after 3 months of self-
treatment. Such trend (Fig. 2B) is desirable, even
though the difference was not great enough to reach
statistical significance (p=0.582) and none of the
measured values (between 124 +56 and 174 £ 81
mmHg) reached the defined norms for healthy pop-
ulations based on age and gender (Oblizajek et al.,
2019). Using the HRM apparatus in our gastroen-
terology center where this study was performed, 120
mmHg is considered to be normal for both gen-
ders, and incontinent patients typically demonstrate
lower values (Ramage et al., 2019). The low maxi-
mum sphincter pressure in our MS cohort may have
resulted from disturbed innervation of the external
anal sphincter, however, the effort of the patient can
also be a limitation (Lazarescu et al., 2009; Lee &
Bharucha, 2016). Therefore, it is necessary to moti-
vate patients during the examination (Heinrich et al.,
2013). The compliance and current emotional and
cognitive state of our MS patients could also possibly
influence the results of the measurements.

The last analyzed maneuver was the squeeze
pressure endurance. According to Carrington et al.
(Carrington et al., 2014), squeeze endurance has
such a wide variation in healthy populations that this
parameter is unlikely to be of diagnostic utility. Lee
and Bharucha further describe that the clinical signif-
icance of low squeeze duration is unknown (Lee &
Bharucha, 2016). Additionally, there are variations
in how researchers measure squeeze duration, thus
recording different norms (Fox et al., 2004; Heinrich
et al., 2013; Lee & Bharucha, 2016; Noelting et al.,
2012; Oblizajek etal., 2019; S. S. Raoet al., 1999). In
our study we verbally motivated patients to maintain
maximum contraction for 20 seconds using average
pressure from the monitored 20 seconds for statis-
tical analysis. The trend (Fig. 2C) of this parameter
over the observed time was increasing but not reach-
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ing statistical significance (p =0.107). The endurance
squeeze pressure reflects mainly external sphincter
function which can be addressed through training
(Booth et al., 2020; Preziosi et al., 2011). Reduced
endurance typically signifies external sphincter dam-
age or dysfunction and it also describes fatigue (Fox
et al., 2004). The endurance of the external anal
sphincter is an important factor in maintaining fecal
continence (Teng et al., 2018). Finally, for the pres-
sure endurance maneuver we also calculated the area
under the squeeze-duration curve, which is an indi-
cator of the contraction endurance and decrease in
muscle strength due to fatigue (Fox et al., 2004; Lay-
cock & Jerwood, 2001). From initial 230 mmHg/s this
parameter desirably increased to 520.8 mmHg/s after
the 3 months of guided intervention and then slightly
dropped to 501.9 after another 3 months of self-
treatment. The improving trend especially between
the first and second measurement, however, have not
reached statistical significance.

The only statistically significant improvement was
identified in subjective perception of ARD by patients
reported in the SMIS. The initial mean score of
14.00 points dropped to 9.70 after the series of
supervised rehabilitation and more or less the same
score (9.30 points) was reported after another three
months of self-treatment. The subjective improve-
ment was noted mainly in decreased incontinence
both for solid and liquid stool and in the ability to
defer the defection. Extensive research is available
on ARD treatment, however, only limited number
of studies describe patient’s subjective perception of
rehabilitation procedures on fecal incontinence in MS
population specifically. Preziozi et al. (Preziosi et al.,
2011) and Weisel (Wiesel, 2000) report positive effect
of biofeedback behavioral therapy in MS patients.
Posterior tibial nerve stimulation was identified as
possibly effective for fecal incontinence treatment in
MS patients (Sanagapalli etal.,2018) as well as sacral
nerve stimulation which is discussed in the litera-
ture with inconsistent conclusions (Gulick & Namey,
2012; Preziosi et al., 2018; Remmen & Dindo, 2013).
As far as exercise and physical activity, Gulick and
Namey (Gulick & Namey, 2012) state that structured
exercise programs, aerobic training and fitness may
bring improvement in bowel functioning, yet also
warns how bowel and bladder symptoms may worsen
with increased levels of physical activity. Pelvic floor
muscle training combined with biofeedback resulted
in subjective improvement of a MS patient with rectal
prolapse (Sandalcidi, 2016) but this is only one case
report. Still, the Consortium of Multiple Sclerosis



96 M. Kovari et al. / Anorectal dysfunction in multiple sclerosis patients

Centers recommends exercise, physical therapy to
increase general mobility, and core strengthening
to treat bowel dysfunction (Newsome et al., 2017).
Since SMIS positively correlates with patients quality
of life (Roos et al., 2009) we consider the statistically
significant improvement in our cohort to be of critical
importance. From patient’s perspective this maybe of
more importance than any objective changes identi-
fied via HRAM.

Our treatment strategy involved patient’s edu-
cation, biofeedback, core stabilization exercises,
sphincter contraction control training, stretching and
relaxation procedures and manual treatment. While
the number, frequency and length of treatment ses-
sions were identical for all the subjects, the program
itself, i.e. the combination and the length of vari-
ous treatment procedures was individually tailored
to each patient.

As far as the study limits, we acknowledge the lack
of a control group and the small number of partici-
pants with only half of initially recruited participants
completing the whole study. The MS population
divers greatly in terms of clinical symptoms, speed
of progression disease fluctuation, and the level of
cognitive function which is decisive for rehabilitation
coping and results. Perhaps, future studies should be
done over a shorter period of time on more homoge-
neous sample of MS patients.

5. Conclusions

This study presents a positive overall effect
of targeted physiotherapy programing on anorec-
tal dysfunction in MS patients. Stool incontinence,
measured through the SMIS, improved significantly.
Despite nonsignificant HRAM results, the trend in
data was favorable, with positive subjective percep-
tions suggesting that MS patients with ARD may
benefit from the proposed complex rehabilitation
approach. This rehabilitation approach may serve as
the groundwork for future randomized controlled tri-
als comparing rehabilitation strategies.
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PUVODNI PRACE

Moznosti vyuziti cviceni Pilates
u pacientu s roztrousenou

sklerozou
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SOUHRN

Uvod: Poruchy chiize a rovnovahy jsou ¢astym sympto-
mem u 0sob s roztrousenou sklerézou (RS) a mohou byt
pritomné jiz od pocatku onemocnéni. Pravidelnd pohy-
bova aktivita by méla byt soucasti lécebnych rezimovych
opatreni pri RS a cviceni Pilates predstavuje jednu z moz-
nosti. Cilem nasi pilotni studie bylo ozrejmit vliv pravidel-
ného cvicenf Pilates na chlizi a rovnovahu u osob s RS.
Metodika: Probandi z experimentaini skupiny absolvovali
10 tydnd pravidelného cviceni Pilates. Kontrolnf skupina
neméla zadné zmény pohybového rezimu. Chiize a rov-
novaha byly vysetreny pomoci funkénich testl (Timed
25 foot walk test, Timed Up and Go test, 2 minutovy
test, Berg Balance Test, MiniBEST test). Pro zhodnoceni
subjektivniho efektu pravidelného cviceni byly vyuzity
standardizované dotazniky (Multiple Sclerosis Walking
Scale 12, Falls Efficacy Scale, Modified Fatigue Impact
Scale) a nami vytvoreny dotaznik.

SUMMARY

Novotna K., Gabrielova A., Kévari M.: Possible
Application of Pilates Exercise in Multiple Sclerosis
Patients

Background: Balance and gait impairment are common
in people with multiple sclerosis (MS). This disabling
deficit can be present even in people with mild neu-
rological disability. People with MS are encouraged to
perform some regular physical activity for improving
fitness and muscle strength. Pilates is popular exercise
system focusing upon controlled movement, activation
of core muscles and breathing. The aim of the study was
compare effect of short-term Pilates exercise on balance
and gait performance in group of people with mild MS.
Methods: Participants received 10 weeks of training se-
ssions of Pilates exercise (supervised by physiotherapist
with experience in Mat Pilates exercise), control group
has no change of lifestyle regimen. Balance was evalua-
ted using Berg Balance Scale, MiniBest test, Timed Up
and Go test, Single leg stance and Step test on baseline
and after completing of training.

Vysledky: Do studie bylo zafazeno 32 osob s RS: 21 0sob
bylo zarazeno do experimentalni skupiny cvicici Pilates
(21 zen, pramérny vék 38,5 roku, pramérna doba trvani
onemocnéni 6 let a prdmérné EDSS 2,5). Kontrolni sku-
pina byla tvofena 1 osobami (1 muz, primérny vék 43
let, priimérné EDSS 2,9). Probandi z experimentalni sku-
piny cvicici Pilates dosdahli zlepseni v testech rovnovahy
a chtize MiniBEST test, Timed Up and Go a 2minutovy test
chlize. Subjektivni zlepseni rovnovahy bylo zaznamenano
i v dotazniku Falls Efficacy Scale.

Zavér: Pilates mUze byt pro osoby s mirnou neurologic-
kou disabilitou moznou pohybovou aktivitou pro zlepseni
rovnovahy.

KLICOVA SLOVA
roztrousena skleréza, cviceni, pilates, rehabilitace

Gait performance was assessed using Timed 25 Foot
Walk test, The 2-minute walk test and by GAITRite
instrument.

Results: Thirty-three participants completed the study:
21 people in Pilates group (21 women, mean age 38.5y,
mean disease duration 6 y, mean EDSS 2.5) and 11 people
in control group (1 man, mean age 43 y, mean disease
duration 9 y, mean EDSS 2.9).

After completing 10 weeks of Pilates exercise participant
significantly improved in balance (MiniBest test p=0.025,
TUG p=0.041) and walking endurance (the 2-minute
walk test p=0.002). Gait performance in normal walk
measured by GAITRite was improved in both groups.
Conclusion: Pilates could be offered as possible exercise
to people with mild MS to improve balance. However,
for treatment serious balance deficit individual physio-
therapy should be prescribed.

KEYWORDS
multiple sclerosis, exercise, Pilates, rehabilitation
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RoztrouSena sklerdza (RS) je chronické neuroimu-
nitni neurodegenerativni onemocnéni central-
niho nervového systému (CNS), které se klinicky
projevuje nejcastéji u osob ve 2. a 3.dekadé Zivota
a bez v€asné terapie muiZe vést k viZnému nevrat-
nému neurologickému postizeni. Symptomy RS
mohou byt vzhledem Kk rtizné lokalizaci a mife
zanétlivého postiZeni CNS velmi pestré. Castymi
symptomy jsou poruchy ¢iti, svalova slabost, spas-
ticita, iinava, poruchy kognice, postiZeni zraku
a inkontinence. Mira neurologického postizeni
zalezi na rozsahu a lokalizaci zanétlivé postizeni
v CNS. Jednim z hlavnich cilG rehabilitaénich
intervenci je zejména zlepSeni parametrt chiize
a pozitivni ovlivnéni rovnovahy. Funkce dolnich
koncetin je pacienty subjektivné vnimana jako nej-
vice dilezita (9). SniZeni rychlosti chlize a zhorSeni
posturalni stability miZe byt u osob s RS pfitomné
jiz od pocatku onemocnéni, kdy neni pfitomné
vyraznéjsi neurologické postiZeni (13). Osobam s RS
je doporucovano vénovat se pravidelné pohybovym
aktivitdm s cilem udrzeni dobré fyzické kondice,
svalové sily a funkce a také pro pozitivni ovlivnéni
psychiky (14). Ackoli jsou pfinosy pravidelné po-
hybové aktivity dobfe zndmé, stale se setkavame
u osob s RS se sniZzenou tirovni pohybové aktivity
(15). Jednim z cild rehabilitace je tedy také kromé
individualni terapie k feSeni symptom také mo-
tivace osob k zapojeni do pravidelnych pohybovych
aktivit (16). Mezi ¢asto doporucované pohybové
aktivity patfi aerobni aktivity a silovy trénink, ale
také pomalejsi aktivity jako je cviceni jégy, Pilates,
Taichi a dalsi.

Cviceni Pilates patfi mezi tzv. ,body and mind*“
typy cviceni. Jedna se o pomalé plynulé cvic¢eni
s cilenou aktivaci tzv.power house-centra sily,
tedy koaktivace brisnich svalli, branice, svall pa-
nevniho dna a zadovych svall za kontroly dechu.
Cvicebni systém byl rozvijen v 50. a 60. letech
v USA Josephem Pilatesem na zakladé zkusenosti
se cviCenim s tane¢niky. V soucasné dobé je cvice-
ni Pilates roz§ifeno v mnoha fitness centrech a je
vyuzivano také fyzioterapeuty zejména k ovlivnéni
bolestivych stavl patete (2). U osob s RS je cviceni
Pilates oblibené, proto bylo cilem nasi studie bylo
objektivizovat vliv cvi¢eni Pilates na chiizi a rov-
novahu u skupiny osob s RS.

METODIKA

Cilem pilotni studie bylo zhodnotit vliv cviceni
Pilates na chfizi a rovnovahu u skupiny pacientt
s RS. Experimentalni skupina absolvovala deseti-
tydenni program cviceni Pilates. Cviceni Pilates
probihalo jedenkrat tydné v délce 60 minut pod ve-
denim fyzioterapeutky s certifikovanym vzdélanim
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v Pilates metodé. Probandi dale obdrZeli pisemné
instrukce k domacimu cviceni a byli instruovani
k autoterapii 2krat tydné: Pisemné instrukce ob-

Obr.1 Pilates Magic Circle.

Obr.2 Pilates s Foam roller.



sahovaly obrazkovy arch s popisem cviki, po¢tem
opakovani a upozornénim na nejcastéjsi chyby.
Véem ucastnikiim v rdmci prvni hodiny byly po-
drobné vysvétleny zasady a principy cviceni.
Cviceni bylo provadéno s vyuzitim podloZek na
cviceni (Pilates Mat) v pozicich ve stoji, vsedé,
vklecCe, v podporu kle¢mo a vleZe. Obtiznost hodin
byla modifikovana za vyuZiti pomiicek (Theraband,
OverBall, Magic Circle) (obr. 1, obr. 2). V kazdé
hodiné byl kladen diiraz na komplexni zapojeni
celého téla, na nacvik centrovanych pozic a trénink
spravného stereotypu provadéni pohybu. Probandi
byli vySetfeni pred zahdjenim a po skonéeni 10ty-
denniho cvi¢ebniho programu. Kontrolniskupina
byla vySetfena pfed programem a po deseti tydnech
bez zmény reZimu.

Tab.1 Demografické charakteristiky probandu.

Skupina Pilates

PUVODNI PRACE

K objektivnimu posouzeni vlivu cviceni Pilates
byly pouZity standardizované funkéni testy chiize:
Timed 25 foot walk test (T25FW), Timed Up and Go
test (TUG), Timed Up and Go s dal$im kognitiv-
nim tkolem a vytrvalostni 2minutovy test chize.
Rovnovaha byla vySetfena pomoci standardizova-
nych testll: Berg Balance Scale a MiniBEST Test.
Pro subjektivni hodnoceni chiize a rovnovahy by-
ly vyuzity standardizované dotazniky - Multiple
Sclerosis Walking Scale 12 (MSWS-12), Falls Efficacy
Scale - International (FES - I). K hodnoceni tinavy
byl pouzit dotaznik Modified Fatigue Impact Scale
(MFIS). Na zavér pacienti vyplnili ndmi vytvofeny
dotaznik hodnotici cviceni Pilates.

Ke statistickému zpracovani dat u jednotlivych
skupin pfed a po terapii byl vyuZzit parovy dvouvy-

L O Rozdil v obou skupinch

N=21 N=11

Pramér+SD Primér + SD 2
Veék (roky)
Délka trvani RS (roky) 6+5 10+£3 0,098
EDSS 25+12 29+14 0,207
Zeny/muzi 21/0 il =
Vyska (cm) 166,8 £ 5,8 170,7 + 4,0 0,036
Hmotnost (kg) 70+ 69+8 0,43

Tab. 2 Vysledky vysetfeni pfed a po10 tydnech.

. 9 ’ o : Kontrolni Kontrolni Porovnani Porovnani
Pilates pred | Pilates po Porovnani . . . . .
_ . . skupina pfed | skupina po kontrolni skupiny

N=21 N=21 skupiny Pilates ; . )
Parametr P o . o N=T1 N=T1 skupiny pred | Pilates versus

Primér Primér pred a po - N "

Pramér Pramér apo kontrolni
+SD +SD p
+SD +SD p p

T25 FW (sec) 56+4.6 50+28 0.07 69+14 6.3+14 0.36 0.460
2minutovytest 1290, 413 1864411 |0.002 1700+340 |1671+357  |0207 01
chlize (m)
TUG (sec) 7.7+57 6.6 + 3.1 0.041 75+26 71£22 0.059 0.342
TUGHkognitvii: g5, 46 |76+36  |0.012 84+3] 80+22 0176 0367
ukol (sec)
MiniBESTest 25542 |269+23 |0.025 249+3] 26123 0.07 0124
(body, max 28)
Berg balance test

539+73 553%3]1 0.085 536+49 55.7+0.9 0.059 0.313
(body, max 56)
FES - | 229+66 209+38 0.029 269 £10.7 275+1.9 0.335 0.013
MFIS 339+164 |[33.7+171] 0.483 385+16.8 34.0+14,8 0.19 0.481
MSWS-12 202+84 20574 0.415 28.0 £14. 26.7 £13.7 0.359 0.053
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bérovy parovy t-test na stfedni hodnotu. Ke srovna-
ni experimentalni a kontrolni skupiny jsme pouzili
neparovy dvouvybérovy t-test s rovnosti rozptyld.

VYSLEDKY

Do studie bylo zahrnuto 32 pacientd s RS, 21 v expe-
rimentalni a 11 v kontrolni skupiné. Podrobna de-
mografickad charakteristika probandfi je zobrazena
v tabulce 1. Po 10 tydnech doslo ve skupiné cvicici
Pilates oproti vstupnim hodnotam ke zlepSeni
vytrvalosti chiize ve 2minutovém testu (p=0,002),
v testu chtize s oto¢kou Timed Up and Go (p=0,041),
atoivevarianté testu s kognitivnim tikolem: chii-
ze s pocitdnim (p=0,012). V testu rychlé chiize na
25 stop (T25FW) doslo pouze k malému statisticky
nevyznamnému zlepseni (p=0,07). Rovnovaha byla
signifikantné zlepSena piijejim hodnoceni pomoci
testu MiniBEST test (p=0,025), ale jiZ ne tolik v tes-
tu Berg Balance Scale (p=0,08). V subjektivnim
hodnoceni doslo ke zlepSeni rovnovahy hodnocené
testem FES-I (p=0,029). Pfi hodnoceni subjektivné
vnimanych obtiZi pfi chtizi (MSWS-12) a v subjek-
tivnim hodnoceni tinavy (MFIS) ke statisticky vy-
znamnému zlepseni nedoslo. V kontrolni skupiné
nedoslo ke statisticky vyznamné zméné objektivné
ani subjektivné vySetfovanych parametr oproti
vstupnim hodnotam. Podrobné vysledky vySetfeni
jsou popsany v tabulce 2. Pii statistickém porov-
nani hodnot experimentalni a kontrolni skupiny
bylo nalezeno staticky vyznamné zlepSeni pouze
v subjektivné vnimaném hodnoceni rovnovahy
(FES-I, p=0,013).

Z hodnoceni dopliikovych nami vytvofenych dotaz-
nikd vyplyva, Ze 95 % probandu trpélo pred zahdje-
nim cvi¢ebniho programu bolesti zad, pricemz 82 %
z nich udava zmirnéni obtiZi po desetitydennim
Pilates programu. Dale 95 % probandd zazname-
nalo subjektivni zlepSeni napfimeni trupu. U kon-
trolni skupiny 81 % probandt udavalo bolesti zad,
k ovlivnéni bolesti zad ani subjektivné vnimaného
drZeni téla s desetitydennim odstupem nedoslo.

DISKUSE

Vysledky naznacuji, Ze u skupiny pacientd s RS
cvicici pravidelné Pilates doslo ke zlepSeni objek-
tivné méfené a subjektivné vnimané rovnovahy.
Probandi se zlep§ili v testu rychlé chilize s otockou
TUG stejné jako v komplexnim testu MiniBEST
test, ktery je osob s mensimi poruchami rovnova-
hy mnohem citlivéj$i na zmény nez Berg Balance
Scale (7). Toto zlepSeni rovnovahy bylo probandy
vnimané i subjektivné v dotazniku FES-1, Kkte-
1y hodnoti subjektivné vnimany strach z padu.
Pfedpokladame, Ze se zde projevil vliv cileného
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¢eni do programu hodin. Probandi méli moZnost
se s polohami a cviky postupné seznamit, jejich
strach z padu se snizil a nasledné byli schopni
zhodnotit sviij strach z padu v béZném Zivoté jako
mensi.

Naopak v kratkém testu rychlé chiize (T25FW)
nedoslo v nasi experimentalni skupiné ke statis-
ticky vyznamnému zlepSeni. Pfi hodnoceni chiize
pomoci vytrvalostniho 2minutového testu bylo
zlepSeni zaznamenano.

V nasi studii jsme tak dosli k obdobnym vysled-
k@im jako Duff a spol., ktefi také popsali pozitivni
vliv cviceni Pilates na zlepSeni funkcéni mobility
(hodnoceno testem TUG) a ve vytrvalostnim testu
chtize (4). ZlepSeni funkéni mobility méfené TUG
a zlepSeni subjektivné vnimané rovnovahy bylo
zaznamenano jiz po 8 tydnech cviceni Pilates u
osob s mirnou neurologickou disabilitou (8). Autofi
této studie popsali také zvySeni svalové sily hor-
nich a dolnich koncetin a statisticky nevyznamné
zlepSeni rovnovahy v Berg Balance Scale. Nepfilis
vyznamné zlepSeni rovnovahy mohlo byt, stejné
jako u nasi skupiny, zplisobeno nedostateénou
citlivosti této $kaly na zmeény rovnovahy u osob
s mirnou disabilitou. Naopak jina turecka studie
popsala signifikantni zlepSeni rovnovahy v testu
Berg Balance Scale oproti kontrolni skupiné po
8 tydnech cviceni Clinical Pilates (11). ZlepSeni
posturalni stability stoje a rovnovahy v testu limity
stability na posturografu po 10 tydnech cviceni
Pilates u osob RS s mirnou az stfedni disabilitou
popsala také Tomruk a spolupracovnici. Na rozdil
od nasich vysledk bylo v této studii zaznamenano
také snizeni inavy (17). ZlepSeni v testu TUG a sub-
jektivné vnimané rovnovahy u osob s RS je mozné
dosdhnout pfi spravné provadéném cviceni Pilates
pouze na karimatce (Mat Pilates), stejné jako pii
cviceni Pilates na specidlnich Pilates strojich (1).
Podobné doslo ke zlepSeni v TUG u studie srovna-
vajici vliv cviceni Pilates se cvi¢enim ve vodé (12).
V nasi studii se neprokazalo zvySeni rychlosti chii-
ze po cvi€eni Pilates. Také dosud nejvétsi realizova-
na studie, sledujici vliv cviceni Pilates na rychlost
chiize u 100 osob s RS, nezaznamela statisticky
vyznamné sniZeni rychlosti v kratkém testu rych-
1é chiize po 12 tydnech cviceni Pilates (5). Naopak
Kalron a spol., ktefi porovnavali skupinu osob
s RS cvicici 12 tydnd Pilates se skupinou osob,
ktefi absolvovali bézné fyzioterapeutické cviceni,
nalezli v obou skupinach signifikantni zvyseni
rychlosti chlize, prodlouZeni délky kroku a zlepSeni
stability stoje (10). Divodem vyraznéjsiho vlivu
cviceni Pilates na zlepSeni chiize v této studii miiZze
byt fakt, Ze na rozdil od ostatnich studii se v této
studii cvicilo Pilates pod vedenim certifikovaného
instruktora individudlné, zatimco u ostatnich
studii se jednalo o skupinové cviceni.



Cviceni Pilates je mozné také modifikovat a cvicit
vsedé na voziku. Pilotni studie u15o0sob s EDSS7a
vySe popsala po 12 tydnech cviceni Pilates zlepSeni
postury vsedé na voziku, sniZeni bolesti ramennich
kloubli a sniZeni subjektivné vnimanych obtizi
vlivem symptom RS (18).

Mezi limity nasi pilotn{ studie patfil fakt, Ze by-
li porovnavani pacienti s velmi nizkym EDSS -
prumér méné nez 3, ktefi méli pouze minimalni
postiZeni funkce chiize. Z@stava otazkou, zda by
mélo cviceni Pilates néjaky pozitivni efekt na chiizi
u osob s vyraznéj$im neurologickym deficitem
(vy$$im EDSS) a vyraznéj$im omezenim chiize.
Dals$im limitem je maly vzorek pacientdi, ktery
nemohl byt z praktickych divodt randomizovan.
Dal$im limitem je mens$i velikost kontrolni skupiny
a absence zaslepeného fyzioterapeuta. Pro objektiv-
ni potvrzeni pozitivniho ptisobeni Pilates na chtizi
a rovnovahu u pacientd s RS je tfeba provést dalsi
randomizované studie s vét§im poctem probandi.

ZAVER

CvicCeni Pilates je moZnou terapeutickou alternati-
vou pro ovlivnéni poruch rovnovdhy u osob s RS. U
nékterych pacientl mize dojit také k pozitivhimu
zlepSeni chlize. V nasem souboru osob s nizkym
neurologickym deficitem se potvrdil pozitivni vliv
pravidelného cviceni Pilates na rovnovahu a vykon
v testu chiize na 2 minuty, kde se miiZe zlepSen{
stability projevit vice neZ v kratkych testech. Tato
pilotni studie je omezena malym vzorkem proban-
di a chybéjici zaslepenosti studie. Pfesto vSak po-
maha objektivizovat pozitivni efekt cviceni Pilates
pro osoby s RS, pokud je toto cviceni modifikovano
podle individualnich potfeb.

Podpoiena diky grantem MSMT PROGRES-Q27/LF1.
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Ovlivnéni spasticity pomoci elektrické stimulace

podle Jantsche — pilotni studie

Effects of electrical stimulation according to Jantsch on spasticity —

a pilot study

Sourhn

Cil: Cilem pilotni studie bylo zjistit efekt elektrické stimulace dle Jantsche na spasticitu a chizi
u pacientl s RS. Soubor a metodika: Studie se zicastnilo celkem 15 pacient (13 Zen a 2 muzi) se
spastickou paraparézou dolnich koncetin v dlisledku RS ve véku od 35 do 72 (51,2 + 10,32) let. Pacienti
byli randomizované rozdéleni do dvou skupin: 8 pacientl bylo zafazeno do skupiny experimentélni
s elektrostimulaci dle Jantsche, 7 do skupiny kontrolni bez elektrostimulace. Obé skupiny mély béhem
hospitalizace na lizkovém rehabilitatnim oddélenf stejny rehabilita¢ni program, u experimentalnf
skupiny byla navic jedenkrét denné aplikovand elektrostimulace na obé spastické dolni koncetiny. Pro
vysetfeni spasticity bylo pouzito hodnoceni dle Graciese a pro hodnoceni chiize 10 Meter Walk Test
aTimed Up and Go Test. Vyisledky: Byl potvrzen okam?zity efekt elektrostimulace dle Jantsche na snizenf
spasticity m. triceps surae a zvyseni aktivniho pohybum. tibialis anterior. Byl zjistén pozitivni trend
ke snizenf spasticity pfi opakované elektrostimulaci, meziskupinovy rozdil ale nebyl signifikantni. Ani
u jedné skupiny nebyl potvrzen signifikantni vliv rehabilitace na rychlost chlize. Zdvér: Elektrostimulace
dle Jantsche bezprostfedné po stimulaci signifikantné snizuje spasticitum. triceps surae a zvysuje
rozsah dorzélni flexe nohy u pacient( s roztrousenou sklerézou.

Abstract

Aim: The aim of the pilot study was to determine the effect of electrical stimulation according to
Jantsch on spasticity and gait in patients with multiple sclerosis. Materials and methods: 15 patients
(13 women and 2 men), aged 35 to 72 (51.2 + 10.32) years, with spastic paraparesis of the lower limbs
due to multiple sclerosis were involved in the study. Patients were randomly divided into two groups:
8 patients were included in the experimental group with electrostimulation according to Jantsch, while
7 were included in the control group who did not receive electrostimulation. Both groups received the
identical rehabilitation program during hospitalization at the inpatient rehabilitation department, while
the experimental group subjects received additional electrostimulation, which was applied once per day
to both spastic lower limbs. The Gracies scale was used to quantify spasticity and the 10 Meter Walk and
Timed Up and Go tests were used to evaluate gait. Results: The immediate effect of electrostimulation
according to Jantsch on reducing spasticity of the triceps surae muscle group and facilitating the active
movement of the tibialis anterior muscle was confirmed. A positive trend to reduce spasticity with
repeated electrostimulation was found, but the intergroup difference was not significant. Neither group
demonstrated a significant effect of rehabilitation on walking speed. Conclusion: Electrostimulation
according to Jantsch significantly reduces spasticity of the triceps surae muscle group and increases the
active range of foot dorsiflexion in patients with multiple sclerosis immediately after electrostimulation.
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Uvod

Spasticita je jednim z hlavnich pfiznakd po-
ruchy centrdlniho motoneuronu, ktery se
¢asto vyskytuje u CMP, RS, traumatického
poskozeni mozku, détské mozkové obrny
a dalsich neurologickych onemocnéni posti-
hujicich mozek nebo michu. Spasticita je po-

pisovéna jako odpor vznikajici pfi rychlém,
pasivnim protaZeni svalu. Cim rychlejsi nebo
prudsi protazeni svalu je, tim je vétsi spas-
tickd odpovéd. Pri lé¢bé spasticity se vyuziva
zejména farmakologickd 1é¢ba. Velmi dile-
Zitou soucasti 1écby je také cilend rehabili-
tace, kterd zahrnuje fyzioterapii, ergoterapii,

protetiku a dalsf postupy. V rdmci modernich
neurorehabilitatnich postupt Ize vyuZit také
fyzikalniterapii, do které se fadi elektricka sti-
mulace (ES) [1].

V Ceské literatufe je pojem ,elektricka sti-
mulace” definovén jako drézdéni denervo-
vanych svalt pomoci Sikmych impulz s po-
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Obr. 1. Aplikace elektrické stimulace dle Jantsche - pro lepsi zobrazeni ulozeni elektrod
s flexi kolenniho kloubu.

Fig. 1. Application of electrical stimulation according to Janstch - the leg is positioned
to a slight flexion in the knee joint for better visualization of electrode placement.

malym nabéhem intenzity a vétsi délkou
impulzu [2]. V anglosaské literature je ES de-
finovana jako drézdéni neposkozeného pe-
riferniho motoneuronu pomoci stimulace
svall ¢i perifernich nervl nizkofrekvencnimi
proudy [3] a v tomto smyslu je pojem ES de-
finovan i pro potfeby této prace.

V CR je ES pii lé¢bé spasticity indiko-
véna omezené, ackoli fada klinickych stu-
dif dokumentuje pozitivni efekt rdznych
typU elektroterapie na snizeni spasticity,
napf. transkutanni elektrické nervové stimu-
lace (TENS) [4-6], funkeni elektrické stimu-
lace (FES) [7,8] ¢i neuromuskuladrni stimulace
(NMES) [9-11]. Dostupné studie potvrzuji
pozitivni vliv ES (TENS, FES ¢i NMES) jak na
vlastnf spasticitu (hodnocenou pomoci mo-
difikované Ashworthovy nebo modifiko-
vané Tardieovy 3kaly), tak i na pfiznaky spo-
jené se spasticitou, jako jsou bolest, rychlost
chize, rozsah pohybu, svalova sila, sebeob-
sluha a nezavislost ¢i kvalita Zivota [12-16].

Mezi tzv. antispastickou ES patii elektro-
terapie sprazenymi impulzy, mezi které se
fadi i dvoukanalova ES dle Jantsche [2,17]. Pi
této ES rytmicky dochdzi ke stfidavé stimu-
laci spastickych svalli a s kratkym ¢asovym
odstupem ke stimulaci svald paretickych. Vy-
uzivé se bipolarnf aplikace deskovymi elek-
trodami na jednotlivé dvojice svalU, tzn. dva
proudové okruhy (Ctyfi elektrody), kdy spas-

ticky sval je dradzdén Sikmym, resp. trojuhelni-
kovym impulzem, a pareticky sval tetanizuji-
cimi skupinami impulzd [2,17]. V soucasné
dobé maji tento typ ES k dispozici pfistroje
vyuzivané bézné pfi aplikaci fyzikalnf terapie
v ramci rehabilitace.

Cilem predklddané studie bylo zjistit, zda
ES dle Jantsche sniZuje spasticitu a zda ma
vliv na aktivni rozsah pohybu a na rychlost
chlize u pacientl s RS.

Soubor a metodika

Studie se zUcastnilo 15 pacientl s RS hospi-
talizovanych na lzkovém rehabilitacnim od-
déleni. Pro zafazeni pacient( do studie bylo
nutné, aby byly splnény tyto podminky: dia-
gnostikovand RS, pfitomnost spasticity m.
triceps surae bilat. (mm. gastrocnemii im.
soleus bilat), zvlddnuti chlzovych test(, tj.
10 Meter Walk Test (10OMWT) a Timed Up and
Go Test (TUG), neporusené citi, nepfitom-
nost kozniho onemocnéni ¢i poskozeni koz-
niho krytu v oblasti aplikace ES a nepfitom-
nost kognitivniho deficitu. Do souboru bylo
zarazeno 13 Zen a 2 muzi ve vékovém roz-
mezf 35-72 (51,2 £ 10,32) let. Viyrazné vétsi
zastoupeni zen ve sledovaném vzorku je
zfejmé dusledkem toho, Ze dg. RS je Castéjsi
uzen nezu muzl [18,19]. Viichni pacienti byli
schopni samostatné chlize bez opory. Pa-
cienti byli randomizované rozdéleni do dvou

skupin (STIM a NOSTIM), kdy u obou skupin
probihala v rdmci hospitalizace standardni
rehabilitace ve stejném rozsahu a slozenf (fy-
zioterapie, ergoterapie, vodolécba). U prvni
skupiny nazvané STIM byla navic pfidana ap-
likace ES dle Jantsche. Stimulace byla apli-
kovédna na spasticky m. triceps surae a jeho
antagonistu, tj.m. tibialis anterior (jednot-
livé na kazdou dolnf koncetinu [DK] (obr. 1),
1x denné kromé vikendu. U skupiny STIM
(8 pacientd) i NOSTIM (7 pacientl) byly pro
vysetieni spasticity pouZity prvky vysetfeni
pétistupriového konceptu vysetfeni spas-
tické parézy dle Jeana-Michela Graciese [20]
vychézejici z Tardieovy 3kély [21], zahrnu-
jict vysetfeni pasivniho rozsahu pohybu pfi
rychlém protazeni (parametr Xv3) a aktiv-
niho rozsahu pohybu (parametr XA) [20]
a déle byla testovéna chlize pomoci TOMWT
a TUG. U obou skupin probihalo vyset-
fenf prvni den pred zacatkem rehabilitace
(s ES nebo bez ES), ¢tvrty den po rehabili-
taci a osmy den hospitalizace po ukonceni
rehabilitace. K ES byl vyuZzivan pfistroj BTL
4625 Premium (BTL Medical Technologies,
Praha, CR), program E-5819 spastické stimu-
lace Jantsch s pfednastavenymi parametry —
rezim CC, délka impulzd 1. kandlu 0,2 ms (T1),
2. kanélu 5 000 ms (T2), frekvence impulzi
0,16 Hz, pauza mezi T1 a T2 200 ms, ulozeni
bipoldrné pomoci stfedné velkych desko-
vych elektrod na spasticky m. triceps surae
(T1) a jeho antagonisty, tzn. svalové brisko m.
tibialis anterior (T2) (katoda proximalné,
anoda distalné), intenzita nadprahové moto-
rickd v T1iT2,doba aplikace 7 min, frekvence
1x denné (obr. 1). Vsechna vysetieni prova-
déla jedna osoba a pfi hodnoceni parame-
tru Xv3 [20] byla pouzita stejnd sila a rychlost.
Po ES vzdy bezprostiedné nasledovala indi-
vidualni fyzioterapie.

Pro potfeby statistické analyzy byly pro
parametry Xv3 a XA hodnoceny vysledky
vsech koncetin (tj. 16 koncetin ve skupiné
STIM a 14 koncetin ve skupiné NOSTIM).
Ke statistickému zpracovani dat byl pou-
Zit program Statistica 13.3 (TIBCO Software
Inc., Palo Alto, CA, USA). Normalné distri-
buované veliciny jsou uvedeny jako pra-
mér £ smérodatna odchylka (SD) a mezis-
kupinovy rozdil byl hodnocen neparovym
t-testem, pfipadné s Bonferroniho korekdi,
nebo ANOVOU pro opakovand méreni s Fis-
herovym post-hoc testem. Neparametrické
hodnoty jsou uvedeny jako mediadn (mezi-
kvartilové rozpétf [interquartile range; IQR])
a hodnoceny pomoci Mann-Whitneyova
testu. Normalita byla hodnocena graficky.
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Hladina statistické vyznamnosti byla stano-
vena p < 0,05.

Vysledky

Popisna statistika, porovnani skupin a po-
rovnani vstupnfho méfeni s méfenim ctvrty
den a osmy den po rehabilitaci (resp. po re-
habilitaci a stimulaci) jsou uvedeny sou-
hrnné v tab. 1. U obou skupin doslo ke sta-
tisticky vyznamnému narlistu parametrd
Xv3 i XA mezi vstupnim méfenim a ¢tvrtym
dnem po rehabilitaci (se stimulaci i bez). Vy-
sledky TOMWT i TUG byly bez signifikantnich
zmén v Case po celé sledované obdobi. Ani
v jednom z méfenych parametrd nebyl za-
znamenan statisticky signifikantni mezisku-
pinovy rozdil. Parametr Xv3 nepfimo vykazal
trend ke statisticky vyznamnému meziskupi-
novému rozdilu mezi vstupnim vy3etienim
a vysetfenim ctvrty den ve prospéch sku-
piny STIM (obr. 2). Ve skupiné STIM byla zjis-
téna hodnota p = 0,00015, ve skupiné NOS-
TIM p =0,18239, nicméné bez signifikantniho
meziskupinového rozdilu.

U skupiny STIM bylo navic provedeno po-
rovnani parametrl Xv3 a XA pred prvni sti-
mulaci a ihned po prvnf stimulaci. Uhel
Xv3 pfed prvni stimulaci mél prdmérnou
hodnotu 71,7 + 7,0 bezprostiedné po prvni
stimulaci 779 + 54 (p = 0,005). Uhel XA pted
prvni stimulaci mél prdmérnou hodnotu
78,2 + 14,4 a bezprostfedné po prvni stimu-
laci 85,9 + 12,9 (p < 0,001).

Diskuze

Rehabilitace v kombinaci s farmakologickou
lé¢bou hraje dllezitou Ulohu v terapii spas-
ticity [22]. Mezi i¢inné postupy fyzioterapie,
které zvysuji efekt aplikace botulotoxinu,
patii pouzivani ortéz [22,23] a prolongova-
ného statického strecinku [24] kombinova-
ného s naslednymi opakovanymi rychlymi
pohyby antagonistl [25], aplikace postupt
fyzioterapie zalozenych na neurofyziologic-
kych principech, napf. konceptu vynuce-
ného pouzivani (constraint-induced move-
ment therapy; CIMT) [22,26] a ES [22,27]. Pro
ovlivnéni poruch chlize u spastické parézy
muzeme pouzit rlizné druhy ES [28]. Apli-
kovat Ize nizkofrekvencni proudy v podobé
TENS, které maji signifikantni vliv na redukci
spasticity, rychlost chize a stabilitu [29], a to
zejména pfi pouZitl v kombinaci s aktivnim
cvicenim [30]. V posledni dobé je populdrnf
vyuzivani FES, s cilem ovlivnit peronedlni pa-
rézu (tzv. drop foot) pomoci stimulace pero-
nedlniho nervu, at uz pacientd po CMP [31],
s RS [32,33], nebo i u dalsich poruch cent-

Tab. 1. Hodnoty sledovanych parametri pred zacatkem rehabilitace, 4. den po in-
tervencia 8. den po intervenci.

STIM NOSTIM hodnota p hodnota p
n=28 n=7 meziskupinové 1.vs.4.den
Xv3 1.den (°) 71,770 75178 0179
< 0,001
Xv3 4.den (°) 83+6,1 79,6875+ 6,7 0,184
Xv3 8. den () 822+6,7 785+6,0 0,136
XA 1.den () 782+ 143 86,25+ 13,2 01m
< 0,001
XA 4.den (°) 86,2+ 13,1 88,3125+ 135 0,671
XA 8.den (°) 86,6+ 13,0 87,6875+ 129 0,832
1OMWT 0,74 + 0,44 0,63 £0,30 0,487
1.den (m/s)
—— 0,424
4 e () 0,86+ 0,52 0,62 £0,32 0,280
TOMWT
8. den (m/9) 0,86+ 0,50 0,63 £0,29 0,191
TUG
1.den (s 22,0 (30,14) 21,28 (13,18) 0,947
e 0,687
4.den (9 19,65 (11,47) 18,07 (19,72) 0,490
TUG
8.den (5) 16,78 (22,96) 15,79 (12,00) 0422

10MWT - 10 Meter Walk Test; NOSTIM - skupina bez elektrostimulace; STIM — skupina s elek-
trostimulaci; TUG - Timed Up and Go Test; XA — Uhel aktivniho rozsahu ohybu; Xv3 - hel pa-
sivniho rozsahu pohybu pfi rychlém protazeni

Xv3 (%)

68 © & NOSTIM
7 promér + SEM

pred 4.den 8.den

Obr. 2. Vyvoj parametru Xv3 ve sledovaném obdobi u skupiny STIM a NOSTIM.

K signifikantnimu zlepseni doslo ve skupiné STIM po 4. intervenci v porovnani s vychozi
hodnotou.

NOSTIM - skupina bez elektrostimulace; SEM - smérodatna odchylka; STIM — skupina s elek-
trostimulaci; Xv3 — Uhel pasivniho rozsahu pohybu pfi rychlém protazeni

Fig. 2. Development of the Xv3 parameter during the observed period of time in the
STIM and NOSTIM groups. Compared to the baseline significant improvement in the
STIM group after the 4th intervention was identified.

NOSTIM - group without electrostimulation; SEM — standard deviation; STIM — electrostimu-
lation group; Xv3 — passive range of motion angle at fast stretching
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ralniho motoneuronu [34], a zvysit pomocf
FES efekt tradi¢ni fyzioterapie [35]. K to-
muto Ucelu slouzi napf. pfistroj WalkAide,
ktery ovliviiuje nejen vlastnf spasticitu, ale
hlavné funkci DK ve smyslu zlepseni stereo-
typu chlize, zvy3eni rychlosti chlze a snizenf
energetického vydeje [36-38].

Vysledky nasi studie poukazuji na pozi-
tivni efekt dalStho typu elektrostimulace, a to
tzv. spfazenymi impulzy dle Jantsche. Signi-
fikantni zlepseni parametrd Xv3 a XA [20]
bylo zjisténo bezprostfedné po stimulaci
i po opakované stimulaci 4 dny za sebou. Ke
zlepseni parametr( spasticity doslo v ramci
sledovaného obdobi u obou skupin, tj.
u skupiny stimulované i u skupiny bez sti-
mulace. Ackoli meziskupinovy rozdil nebyl
signifikantni, parametr Xv3, ktery vypovida
o takzvaném ,catch fenoménu’, tedy o Uhluy,
kdy ,naskoci” hypertonus, ktery zabrani dal-
$imu protazeni a plynulosti pohybu, nazna-
¢uje trend zlep3eni u stimulované skupiny
(obr. 2). U obou skupin nebyl zjistén signifi-
kantni rozdil mezi vstupnim a vystupnim vy-
setfenim, tj. po osmi terapiich nejen v pa-
rametrech spasticity, ale ani v parametrech
hodnoticich hybnost globalné, tj. v testech
10MWT a TUG. To pfi¢itdme tomu, Ze mezi
¢tvrtou a patou intervenci probéhl vikend,
kdy u obou skupin probéhla rehabilitace
pouze v omezeném rozsahu (u STIM bez ES)
a celkovy pocet intervenci byl pouze 8. Pro
signifikantni a pretrvavajici efekt terapie, at
uz se stimulaci, nebo bez, je potfebné pra-
videlné opakovéni terapie alespor po dobu
4 tydn [39]. Vysledky pravdépodobné ovliv-
nil také velky vnitroskupinovy rozdil pro-
bandl v obou skupindch z hlediska stadia
a formy RS, spasticity, mobility, kognice i dal-
sich faktord.

Ackoli vysledky pfedlozené studie pouze
nepiimo naznacuji, ze ES dle Jantsche sni-
Zuje spasticitum. triceps surae a zvysuje ak-
tivnf rozsah dorzéInf flexe nohy, toto zjisténf
muze byt dlleZité pro klinickou praxi. Elek-
troterapie spfazenymi impulzy je totiZ ru-
tinnim programem dostupnym ve vétsiné
modernich pfistroj pro aplikaci fyzikaInf te-
rapie, které jsou k dispozici témér na viech
pracovistich rehabilitace. Uz v publikaci
Edela z roku 1975 [17] byla popséna elektro-
terapie tzv. spfazenymi impulzy s cilem re-
dukovat spasticitu, presto se nam nepoda-
filo v rdmci literdrnf reserse najit studii, ktera
by Ucinky této elektroterapie zkoumala. Diky
tomu nejspise neni tento typ ES v praxi pfi-
li§ zndm a vyuzivan. Aplikace ES dle Jant-
sche je ¢asové a technicky nenaro¢na, je in-

dikovéna c¢isté za Ucelem antispastického
Ucinku a lze vyuzit presné dané parame-
try, které jsou predprogramované v nabidce
v bézné dostupnych pfistrojich v rehabili-
tacnich zarizenich. Ménit Ize ¢as aplikace ci
pocet procedur podle ¢asovych moznosti
pracovisté. Podle obecnych doporuceni [2]
by méla byt doba aplikace 3-7 min, frek-
vence 2-3x denné a pocet procedur podle
efektu terapie, v podstaté bez omezeni. My
jsme v ramci této studie stimulovali jednu
DK po maximéalIni doporu¢enou dobu 7 min
v intenzité nadprahové motorické. Z ¢aso-
vych a kapacitnich davodl pracovisté byla
volena aplikace pouze 1x denné celkem 8x
na kazdou DK, coz pravdépodobné nebyla
dostatecna frekvence. DUlezité ale je, Ze tato
studie muze byt vyuzita jako studie pilotni,
nebot neménnost parametr vlastni stimu-
lace (frekvence a doba impulzu, intenzita)
umoZnuje realizaci dalsich, mezi sebou po-
rovnatelnych studif s vétsim poctem pro-
bandu, vétsi frekvenci a poc¢tem stimulaci
po delsi dobu.

V predlozené studii byly parametry spas-
ticity vysetieny vzdy bezprostfedné po apli-
kaci ES, Ize tedy predpokladat, Ze byl zjistén
hlavné okamzity efekt. To potvrzuje i porov-
nani vysledkd pred prvni ES a bezprostfedné
po ES, kdy bylo potvrzeno signifikantni zlep-
senf jak parametru Xv3, tak XA. Podstatou ES
spfazenymi impulzy je velmi kratka aktivace
spastického svalu (0,2 ms) a naslednd delsi
aktivace oslabeného antagonisty (5 000 ms).
Tim dochazi k postfacilita¢ni inhibici svalu
spastického a ke stimulaci svalu oslabeného.
Jedna se tedy o zlepsovani koordinace mezi
svalem spastickym (m. triceps surae v této
studii) a jeho oslabenym antagonistou (m. ti-
bialis anterior) a Ize predpokladat, Ze pfi sou-
¢asné aplikaci fyzioterapeutickych postupt
na neurofyziologickém podkladé, popt.
v kombinaci s dalsimi indikovanymi postupy,
jako jsou aplikace botulotoxinu, progresivni
stre¢ink zkracenych svald, robotickd terapie
s ndcvikem funk¢nich pohybl atp. se mdze
ES dle Jantsche uplatnit nejen na drovni lo-
kalni, ale napomoci ke zlepseni pohybu
na centralni Urovni fizeni motoriky, coZ by
mohlo zajistit dlouhodobéjsi efekt. Pozitivni
efekt kombinace béznéji uzivanych typd ES
(TENS, FES) s aplikaci botulotoxinu, postupy
fyzioterapie a neurorehabilitace oproti kont-
rolni skupiné bez ES dokladajf studie fady au-
torQ [27,29-31,34,35]. Variabilita ve zpUsobu
aplikace TENS a FES v kombinaci s dalsimi te-
rapeutickymi postupy je ale zna¢néd a presné
parametry a zpGsoby aplikace TENS a FES

zatim nejsou jednoznacné stanoveny [40].
Oproti tomu parametry ES dle Jantsche jsou
v rdmci pfistroju fyzikalni terapie rigidné na-
staveny. Ackoli od samotné ES dle Jantsche
zfejmé nelze ocekavat ovlivnéni spasticity
v dlouhodobém horizontu, potvrzeny oka-
mzity efekt, i kdyZ kratkodoby, mizZe slouzit
jako bezprostredni pfiprava pacienta na dalsf
rehabilita¢ni postupy, které mohou v kombi-
naci s ES nasledné vykazovat vyznamnéjsi
a trvalejsf efekt. ES bezprostfedné redukuje
spasticitu, rehabilitace zamérend na funkci
paretickych koncetin pak mizZe byt Iépe
uplatnéna. Pfi pravidelné opakované kom-
binované terapii m@ze dojit k vyznamnéj-
simu ovlivnéni neuroplasticity a fixaci kvalit-
néjsich pohybovych vzor( [28,41], proto Ize
tento kombinovany postup doporucit pro
rutinni rehabilita¢nf praxi.

PYi rozhovoru s pacienty v den dimise
jsme se ptali na subjektivni zkusenosti a po-
city pacientd. Nikdo z pacientl se s ES dle
Jantsche zatim nesetkal, a to ani chronicti
pacienti, ktefi se se spasticitou lé¢i dlouho-
dobé. Pét z osmi pacientd ze skupiny STIM
uvedlo pozitivni subjektivni zménu ve vni-
mani spasticity ve smyslu, ze je méné ob-
tézovala, Ctyfi probandi po aplikaci subjek-
tivné pocitovali zvétseni rozsahu pohybu
v hlezennim kloubu a zlepseni chize.
Vsichni probandi by stimulaci podstoupili
znovu a Sest z nich by chtélo stimulaci za-
fadit jako rutinni slozku rehabilitace z dlou-
hodobého hlediska a doporucili by ji dalsim
pacientlm.

Mezi limity této pilotni studie patfi maly
pocet probandl v obou skupinach a jejich
vysokd heterogenita z hlediska klinického ob-
razu, stupné spasticity i trvanf a prbéhu za-
kladniho onemocnéni RS. Dalsimi limity jsou
nizka frekvence a pocet aplikaci ES s vikendo-
vym prerusenim mezi 4. a 5. aplikaci. Mezi dis-
kutované parametry spasticity byly zafazeny
pouze parametry Xv3 a XA. Neuvadime vy-
sledky parametru Xv1, ktery ptedstavuje pa-
sivni pomalé protazeni, tj. hodnotf pfitom-
nost vazivové kontraktury. Cilem studie bylo
zjistit, zda ma ES vliv na snizenf svalového hy-
pertonu, a tedy na zlepsenf aktivniho pohybu
v segmentu. Efekt limitovaného poctu ES na
kontrakturu, resp. vazivovou slozku jsme neo-
¢ekavali. V dlouhodobém horizontu pfi pravi-
delnych a cetnych aplikacich tohoto typu ES
a v kombinaci s dalsimi postupy rehabilitace
a farmakoterapie Ize ale hypoteticky oceka-
vat i pozitivni vliv na morfologickou strukturu
spastického svalu (i oslabeného antago-
nisty). Zajimavym cilem budouci studie by
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téZ mohlo byt zkoumani efektu kombinace
stimulace WalkAide pouzivané pacientem
pfi chlizi a pravidelné aplikace ES dle Jant-
sche v rdmci fyzioterapie. Soucasti metodiky
budoucich studii by mélo byt téz subjektivni
hodnoceni efektu rehabilitace zahrnujici ES
dle Jantsche pacientem, napf. pomoci Goal
Attainment Scaling [42], Numeric Rating Scale
for Spasticity (NRS-S) [43] ¢i Multiple Sclerosis
Spasticity Scale-88 (MSSS) [43,44]. Tyto skaly
hodnotici subjektivni zkusenost pacienta ne-
jsou v soucasné praxi pfilis pouzivany, mély
by se ale stat soucasti metodiky navazujicich
studif, protoze subjektivni vnimani efektu te-
rapie je dllezity parametr vypovidajici o kva-
lité poskytnuté péce. Dalsim doporucenim
pro budoucf vyzkum je zafazenf pacientl se
spastickou parézou v dusledku jinych dia-
gnodz, jako jsou napf. stav po CMP, kranioce-
rebralnim poranénf ¢i détska mozkova obrna.
Vétsi pocet sledovanych pacientd umozni
spolehlivéjsi hodnocenf efektu terapie i pfi-
padné porovnani efektu ES dle etiologie
spastické parézy. Pokud bude budoucimi stu-
diemi potvrzen vyznamny efekt, mohla by se
ES dle Jantsche stat standardni soucésti kom-
plexni terapie v centrech spasticity.

Zavér

Elektrickd stimulace dle Jantsche bezpro-
stfedné snizuje spasticitum. triceps surae
a zvysuje aktivni rozsah pohybu dorzaini
flexe nohy u pacientl s RS a v kombinaci
s dalsimi postupy rehabilitace a farmakote-
rapie mUze zvysovat terapeuticky efekt. Pa-
cienti hodnotili ES pozitivné. Pro potvrzeni
Ucinku tohoto typu ES je tfeba provést kont-
rolnf zaslepenou studii s vétsim poctem pro-
bandd, s ¢astéjsi frekvenci stimulace a vét-
§im poctem opakovani, a to u pacientd s RS
i s jinymi pficinami spasticity jak na dolnich,
tak na hornich koncetinach. Pokud bude po-
zitivni efekt potvrzen, ES dle Jantsche by se
mobhla stat rutinni soucésti rehabilitace u pa-
cientd se spastickou parézou, nebot se jednd
o program dostupny u vétsiny bézné pouzi-
vanych pfistroj fyzikaIni terapie, procedura
je neinvazivni, casové i technicky nendro¢na
a pacienty pozitivné hodnocena.
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ABSTRACT

Purpose: The aim of this article is to provide unique and detailed data on how patients rate the
RebiSmart 2.0 in the specific User Study Questionnaire (USQ) domains, and the relationship between
their rating and individual level of disability, baseline demographic/socioeconomic factors,
and adherence.

Patients and methods: Twelve-month, phase IV, observational, multicenter study (no placebo or
comparator) to evaluate the ease of use of the RebiSmart autoinjector for self-injection during treat-
ment of CIS/RRMS subjects with Rebif 44 mcg sc three times a week by USQ. A total of 290 subjects
participated in the study, with 249 (85.86%) completing the entire study pericd.

Results: The endpoint results demonstrated a very high proportion (>95%) of patients with a positive
evaluation of the overall convenience of RebiSmart at each study visit. At the end of the study, all
patients would recommend the device to others who need Rebif therapy. The proportion of patients
rating the RebiSmart ease of use by individual domains (self-injection steps, changing the cartridge,
using the device away from home) as “very easy to use” or “easy to use” and the proportion of
patients rating the RebiSmart functions as “helpful” or “very helpful” were more than 80% for each
domain at each study visit.

Conclusion: These findings are in line with the potential benefits of RebiSmart to treatment adher-
ence. They demonstrate an overall, very good perception of the device by patients and its individ-
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ual functions.

Introduction

Multiple sclerosis (MS) is the most common inflammatory
neurological disease in young adults. In 2016, there were
2,221,188 cases of MS worldwide, which corresponds to an
increase of 10.4% compared to 1990 (age-standardized). The
highest prevalence is in North America (164.6 per 100,000),
followed by Western Europe (127.0) and Australasia (91.1),
with women being affected twice as often as men'.

About 80% of patients experience the disease as a "clinic-
ally isolated syndrome" (CIS). These are the first signs of the
demyelination process and involve infiltration by inflamma-
tory cells, affecting the brain, spinal cord and optic nerve.
Thus, the initial symptoms are related to vision, balance,
muscle control, and other basic bodily functions.
Approximately 85-90% of patients suffer from relapsing-
remitting MS (RRMS), which is manifested by alternating
attacks and remissions>”. The disease is currently incurable,
but progression and disability can be successfully delayed.
There are several molecules (for oral and patent

administration) with different mechanisms of action for the
treatment of the RRMS form of the disease. These are: inter-
feron beta-1a, interferon beta-1b, glatiramer acetate, teriflu-
nomide, dimethyl fumarate, fingolimod, natalizumab and
alemtuzumab.

Rebif' is recombinant interferon beta-1a, which has been
tested in a number of studies in individuals with MS at doses
ranging from 22mcg to 132 mcg per week, with dosing fre-
guencies ranging from once a week to three times a week. It
should be noted that Rebif is not currently available in clin-
ical practice for once-a-week administration. Koch-Henriksen
et al. published an investigation of whether the efficacy of
interferon-beta treatment of RR-MS was influenced by type,
dose, and frequency of administration. They concluded that
250 ug interferon-beta-1b administered every other day did
not prove clinically superior to once-a-week administration
of 22ug interferon-beta-1a®. A PRISMS pilot study (RRMS,
double-blind, placebo-controlled, randomized, 22 or 44 mcg
three times a week Rebif) showed that Rebif at both doses
significantly reduced the rate of clinical events, progression
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of disease, Magnetic Resonance Imaging lesion activity
and accumulation of new lesion burden. Rebif is a disease--
modifying drug that has been shown to be effective in all
four of the parameters listed in RRMS®>™. In addition, mole-
cules such as ocrelizumab and alemtuzumab have also been
shown to be effective in all four of the parameters®®. The
EVIDENCE study (interferon beta 1-a; 44 mcg three times a
week Rebif vs. 30mcg once a week Avonex") supported the
concept of higher and more frequent dosing, which is more
effective than low frequency treatment. More frequent dos-
ing proved to be more effective in reducing the risk of clin-
ical events, there was a reduction in MRl combined unique
active lesions and also a reduction in T2 lesion activity'®.
Similarly, data from the REFLEX study showed that the
effect of Rebif 44 mcg three times a week was higher than at
one-week intervals. The 2-year cumulative probability of
McDonald MS was significantly lower in patients treated with
subcutaneous interferon beta-1a three times a week'".

The adherence to MS treatment is considered one of the
crucial factors for ensuring optimal clinical outcomes. There
are two main components for evaluating the adherence: per-
sistence is the maintenance of a drug regimen over time, and
compliance is taking the medication in the dose and sched-
ule prescribed'®. However, parenteral drug administration
makes adherence a challenge for many patients. According
to different authors, the main factors contributing to non-
adherence to DMDs are usually related to the perception of
lack of efficacy of the drug, a lack of information or compli-
cated information, false hopes about recovery from the dis-
ease, difficulties in administering the treatment (such as fear
of needles or of injecting oneself) and socio-cultural fac-
tors'®>"". Barriers to treatment can be categorized into those
that result in premature treatment discontinuation (persist-
ence) and those that contribute to intermittently missing
doses (compliance).

With the goal of improving patient satisfaction, compli-
ance, and adherence, the RebiSmart™, an injection device has
been developed. It incorporates features aimed at helping
patients remember their treatment, improve injection com-
fort and monitor treatment compliance. The RebiSmart
device is a CE-certified, reusable electromechanical auto-
injector intended for the administration of Rebif in multi-
dose cartridges.

This DORADA (ADherence and ease of use Observational
study to evaluate RebiSmart 2.0 feAtures in Daily practice)
study provides unique and detailed data on how patients
rate the RebiSmart 2.0 in specific USQ domains, and a rela-
tionship between their rating and individual level of disabil-
ity, baseline demographic/socioeconomic factors, and
adherence. Part of the large data set has been published
before'®. Here, we present the results focusing on particular
functions like self-injection steps, changing the cartridge,
using the device away from home, individual functions of
RebiSmart 2.0 (dose history function, displaying the date and
time of the last injection, sound injection reminder, hidden
needle during the self-injection process, possibility to set
needle speed, possibility to set injection speed, possibility to
set needle depth, possibility to set injection duration,

108

injection button signalling), overall convenience of RebiSmart
2.0 and comparison to a previously used device or self-inject-
ing technique. Such a detailed evaluation of the individual
domains has not been published yet.

Methods
Study design

It was a twelve-month, non-interventional, phase IV, observa-
tional, multicenter study (no placebo or comparator) to
evaluate the ease of use of the RebiSmart autoinjector for
self-injection during treatment of CIS/RRMS subjects with
Rebif 44 mcg sc three times a week by the USQ. All the sub-
jects were recruited in the setting of their standard medical
care in specialized centers for diagnosis and treatment of MS
(12 centers in the Czech Republic). The final decision on the
treatment inclusion was made by a treating physician
together with a patient, according to patient’s status, current
treatment guidelines and standards of care.

Subjects

All the included MS patients met the revised McDonald crite-
ria for MS'®. Study inclusion criteria were carefully considered
to ensure the safety of the study subjects and to ensure that
the results of the study can be used. It was imperative that
subjects fully met all eligibility criteria

Inclusion criteria were as follows: patients starting to use
the electromechanical auto-injector RebiSmart 2.0 for treat-
ment with Rebif 44 mcg s.c. in terms of SmPC; 18-65 years of
age; willing and able to give Informed Consent.

Exclusion Criteria were as follows: history of hypersensitiv-
ity to natural or recombinant interferon beta-1a (or to any
excipients); pregnancy or breast feeding; current severe
depression and/or suicidal ideation; any contraindication for
Rebif therapy as per SmPC; patients who had been already
enrolled in any study with sc interferon beta-1a. The obser-
vation period for each subject in the study was 12 months.
The detailed Visit Flowchart is provided in the Table 1.

Data sources and measurements

The data sources included patients’ medical records collected
in a frame of standard clinical practice and stored at an
appropriate specialized MS centre. The study data were
assembled in terms of two methods: demographic, overall
health status and prior disease course data were collected
retrospectively at the time of a patient’s enrolment in the
study. Then actual data on clinical status, USQ, and adher-
ence were collected prospectively in the given time-points
during regular office visits. All these data were stored in an
electronic Case Report Form (eCRF) that was a part of an on-
line database specially created for the study. Hence the study
was an open-label and single-arm; no blinding procedure
was applied.



Table 1. Visit flowchart.
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Procedure Baseline visit Month 3 visit Month 6 visit Month 12 visit
Informed consent X

Inclusion/Exclusion criteria X

Medical history X

Demographic data X X X X
MSSS-5 X X X X
EDSS, KFS X X X X
Relapse assessment X X X X
Adherence data collection X X X X
User study questionnaire X X X X
Safety data* X X X

Abbreviations. MSSS-5, Modified Social Support Survey, 5 items version; EDSS, Expanded Disability Status Scale; KFS, Kurtzke

Functional System.

Notes. *Each month the Investigator provided Merck Global Drug Safety information on Adverse Events, safety laboratory
data, and any efficacy data necessary to assess the safety of the Pharmaceutical Product.

Study assessments

A pre-study evaluation was performed to assess the eligibility
of the patient. For eligible subjects, results of the pre-study
evaluations were recorded as an adherence to the eligibility
criteria. The assessments related to the study endpoints were
performed on the Baseline, month 3, month 6, and month
12 visit. The month 3, 6, and 12 visits took place at 3rd, 6th,
and 12th month respectively from the Baseline visit. A time-
window of + 4 weeks for each visit was acceptable. Since the
MS patients on DMTs are regularly followed on routine clin-
ical visits every three months, each study visit should corres-
pond to a routine clinical visit. This is a common clinical
practice in the Czech Republic, patients come for check-ups
every 3 months.

The following demographic data were collected at base-
line: age, gender, level of education, employment status,
type of living area, smoking, obesity (Body Mass Index
derived from body weight and height).

The endpoints were assessed by the User Study
Questionnaire (USQ) (Supplementary material). The adher-
ence data were retrieved from RebiSmart 2.0 (Menu - Dose
History) on the respective patient’s visit. Patient’s disability
level was evaluated by Expanded Disability Status Score
(EDSS), and Kurtzke Functional Systems. A level of patient’s
social support was assessed using Modified Social Support
Survey-5 item version (MSSS-5). This is a slightly modified
version of the Social Support Survey developed as part of
the Medical Outcomes Study in order to assess perceived
social support®. This instrument provides an assessment of
several domains of social support including tangible support,
emotional support, affective support, and positive support.
The MSSS is one of the components of the Multiple Sclerosis
Quality of Life Index and was modified slightly for use with
MS patients following field-testing and psychometric analysis.
The survey consists of 5 items correlating the most strongly
with the total MSSS score, and items from all four subscales
are represented. Administration time is approximately
2-3min for the abbreviated version. The MSSS is a struc-
tured, self-report questionnaire that the patient can generally
complete with little or no intervention from an interviewer.
However, patients with visual or upper extremity impair-
ments may need to have the MSSS administered as
an interview.

Statistics

Since the primary analysis aim was purely descriptive, the
study was not powered to reject any statistical hypothesis.
The sample size was established to 290 patients which pro-
vided sufficient difference tests and exploratory analyses as
defined in the secondary endpoints.

The intent to treat (ITT) population was the endpoints
analysis population; all subjects with at least one administra-
tion using the device are included in the ITT population.

A population for exploratory analysis of the relationship
between the endpoints outcome and the pre-specified
demographic and other baseline variables included the data
of all patients that completed all four study visits.

The multiple endpoints were assessed, based on the USQ
domains at the respective time-points: ease of use (self-injec-
tion; changing the cartridge; using the device away from
home); individual functions evaluation; overall convenience;
and comparison to a previously used device, if applicable.
The endpoints were analyzed as the proportion of patients
with pre-specified categorical variables in the USQ domains,
using the descriptive statistics (percentage) for each domain
and time-point. The difference in means of the treatment
adherence, individual disability level and social support level
was tested between the four subgroups using the
Kruskal-Wallis test and the two merged subgroups using
Wilcoxon two sample test. For categorical variables, the dif-
ference in distributions of the most disabled KFS was tested
by Chi-square test also between the four subgroups and the
two merged subgroups as defined above.

The statistical software used was SAS (SAS Institute Inc.,
Cary, NC, USA).

The study has been approved by Ethics Committee Axon
Clinical, Ltd., reference number 11122015_03, and registered
by the Czech State Institute of Drug Control, reference num-
ber 1,512,160,000 according to the local legislation. All the
participants provided written informed consent.

Results

The study was conducted between 14 December 2015 and
17 October 2018. A total of 290 people participated, with
249 (85.86%) completing the entire 12-month follow-up
period. The reasons for the early study termination are listed

109



592 (&) Z. PAVELEK ET AL.

in Table 2. The mean age at the time of enrolment was
33.58+9.41; the average body mass index was 24.92+4.62.
The highest educational attainment of the participants was
as follows: basic (n=26, 8.97%), graduated (n=41, 14.14%),
high school (n=114, 39.31%), skilled with no graduation
(n =48, 16.55%), university (n=61, 21.03%). The stratification
in terms of employment was as follows: employed full-time
(n =204, 70.34%), employed part-time (n=15, 5.17%), mater-
nity leave (n=26, 8.97%), student (n=24, 8.28%),
unemployed (n=12, 4.14%), self-employed (n=8, 2.76%),
retirement/pension (n =1, 0.34%).

The mean number of relapses (baseline) since the onset
of the disease was 2.08 +1.82. The mean EDSS score (base-
line) was 2.42+0.99 (median 2.0, range 0-5.5). The default
value of the MSSS-5 score was 69.91, SD 27.62. The most
affected persons according to the Kurtzke Functional System
(KFS) were as follows: pyramidal 173 (59.66%), visual/optic 52
(17.93%), sensors/pain 27 (9.31%), brainstem 22 (7.59%), cere-
bellar 12 (4.14%), bowel and bladder 3 (1.03%), and cerebral/
mental 1 (0.34%). Of the total sample, 43 (14.83%) patients
were not injectable treatment naive. Patients had experience
with Copaxone prefilled syringes (9), RebiJect” (9), Avonex
Pen (8), RebiSmart previous version (7), Rebif prefilled

Table 2. Number and reason of patients with the early termination by
study visits.

Reason for termination of study Month 3 visit Month 6 visit Month 12 visit

syringes (4), Avonex prefilled syringes (4), Betalect' (1),
ExtaviJect" (1).

The endpoints were calculated at the respective time-
points based on the USQ domains and were divided into 4
parts, each of which contained additional subsections, as
shown in Tables 3-6.

The first part of the study, listed in Table 3, provides the
results on ease of use questions in different situations and
under different conditions. The subdomains included: self-
Injection steps (inserting needle; handling the device during
self-injection; accessibility to various injection sites; pushing
the injection button; removing needle), changing the cart-
ridge and Using the device away from home (transportation;
self-injection; changing cartridge). The numbers and percen-
tages of patients who rated RebiSmart as "easy" or "very
easy" to use in the subdomains mentioned are listed here.
The proportion of patients rating the RebiSmart ease of use
by individual domains (self-injection steps, changing the cart-
ridge, using the device away from home) as “very easy to
use” or “easy to use” and the proportion of patients rating
the RebiSmart functions as “helpful” or “very helpful” were
more than 80% for each domain at each study visit. And in
the vast majority of evaluated domains, there was a percent-
age increase in positive ratings. The second part of the
study, listed in Table 4, provides results for queries on the
RebiSmart autoinjector functions. The subdomains included:
dose history function; displaying the date and time of the
last injection; sound injection reminder; hidden needle dur-

Disease progression/activity 1 6 4
Pregnancy 1 3 1 ing the self-injection process; possibility to set needle speed;
ggiiee‘ﬁg;"g:i‘i'gx issue 2) g g possibility to set injection speed; possibility to set needle
Other 1 0 5 depth; possibility to set injection duration; injection button
Not reported 5 5 9 signaling. The numbers and percentages of patients who
Total by visit 9 14 18 rated RebiSmart as “helpful” or “very helpful” in these subdo-
mains are listed here. Even in this part, there was a
Table 3. Ease of use evaluation - proportion of patients.
Part: Ease of use Baseline visit Month 3 visit Month 6 visit Month 12 visit
Self-injection steps
a. inserting needle 278 (95.86) 276 (98.22) 262 (98.13) 244 (97.99)
b. handling the device during self-injection 271 (93.45) 236 (83.99) 229 (85.77) 214 (85.94)
c. accessibility to various injection sites 238 (82.07) 236 (83.99) 229 (85.77) 214 (85.94)
d. pushing the injection button 278 (95.86) 269 (95.73) 261 (97.75) 242 (97.19)
e. removing needle 267 (92.07) 266 (94.66) 253 (94.76) 240 (96.39)
Changing the cartridge 262 (90.34) 270 (96.09) 259 (97.00) 242 (97.19)
Using the device away from home
a. transportation 235 (81.03) 244 (86.83) 236 (88.39) 215 (86.35)
b. self-injection 252 (86.90) 257 (91.46) 253 (94.76) 236 (94.78)
. changing cartridge 252 (86.90) 266 (94.66) 262 (98.13) 239 (95.98)

Notes. Proportion of patients N (%) rating the RebiSmart autoinjector as

Questionnaire.

Table 4. Functions evaluation — proportion of patients.

“easy to use” or “very easy to use” in the User Study

Part: Functions Baseline visit Month 3 visit Month 6 visit Month 12 visit
Dose history function 246 (84.83) 247 (87.90) 237 (88.76) 221 (88.76)
Displaying the date and time of the last injection 264 (91.03) 260 (92.53) 242 (90.64) 226 (90.76)
Sound injection reminder 225 (77.59) 222 (79.00) 219 (82.02) 202 (81.12)
Hidden needle during the self-injection process 259 (89.31) 250 (88.97) 248 (92.88) 224 (89.96)
Possibility to set needle speed 245 (84.48) 241 (85.77) 238 (89.14) 230 (92.37)
Possibility to set injection speed 247 (85.17) 242 (86.12) 239 (89.51) 228 (91.57)
Possibility to set needle depth 253 (87.24) 246 (87.54) 246 (92.13) 227 (91.16)
Possibility to set injection duration 247 (85.17) 244 (86.83) 242 (90.64) 231 (92.77)
Injection button signalling 252 (86.90) 245 (87.19) 246 (92.13) 226 (90.76)

Notes. Proportion of patients N (%) rating the RebiSmart autoinjector functions as “helpful” or “very helpfu

in the User Study Questionnaire.
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percentage increase in positive evaluations in the vast major-
ity of evaluated domains.

The third part of the study, listed in Table 5, provides the
results for the overall convenience of RebiSmart queries. The
statements assessed were as follows: “With the device I'm
confident that | have performed the injection correctly”, “The
device makes the self-injection simple”, “The device reduces
my fear of self-injection”, “The device enhances my ability to
take my medication when I'm supposed to”, “I would recom-
mend the device to others who need Rebif therapy.” The
numbers and percentages of patients who answered "Yes" in
these statements are given here.

The fourth part of the study, listed in Table 6, provides
the results for queries on

The proportion of patients without negative evaluation
of RebiSmart vs previously used injection device at the
baseline. The table shows the numbers and percentages of
patients who responded “more convenient” or “no differ-
ence to me” at the baseline. The statements assessed were
as follows: “Overall using of the RebiSmart 2.0 compared
to the previously used method”, “Self-Injection itself’,
“Personal settings options”, “Changing the cartridge or

Table 5. Overall convenience — proportion of patients.
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syringe”, “Using the device away from home”. In compari-
son to the previously used self-injecting technique, almost
all patients evaluated RebiSmart as “more convenient” or
“no difference to me”; 81.40% patients had higher confi-
dence that their injection has been performed correctly;
and 95.35% answered that they would not use their previ-
ous device again.

The endpoint results demonstrated in Tables 3-6 showed
a very high proportion of patients with a positive evaluation
of RebiSmart at each study visit. At the end of the study, all
patients reported that they would recommend the device to
others who would need the Rebif therapy.

In total, 17 adverse events (AEs) were reported in 16 sub-
jects (5.52%). The AEs were: five cases of injection site reac-
tions; three cases of liver enzymes elevation; two cases of
hepatopathy; four cases of flu-like syndromes (FLS); one
toxo-allergic reaction; one positive anti-IFN beta-10 neutraliz-
ing antibodies; and one hypothyreosis induced by IFN beta.
Three AEs were classified as serious, others as non-serious.
Fifteen AEs led to a discontinuation of Rebif, one to Rebif
dose reduction and one with no action regarding Rebif treat-
ment. The AEs listing is in Table 7.

Part: Overall convenience Baseline visit Month 3 visit Month 6 visit Month 12 visit
With the device I'm confident that | have performed the injection correctly. 285 (98.28) 278 (98.93) 266 (99.63) 247 (99.20)
The device makes the self-injection simple. 290 (100.00) 278 (98.93) 264 (98.88) 248 (99.60)
The device reduces my fear of self-injection. 282 (97.24) 270 (96.09) 259 (97.00) 244 (97.99)
The device enhances my ability to take my medication when I'm supposed to. 288 (99.31) 274 (97.51) 263 (98.50) 245 (98.39)

| would recommend the device to others who needs Rebif therapy. 289 (99.66) 278 (98.93) 265 (99.25) 249 (100.00)

Notes. Proportion of patients N (%) answering “yes” in stated statement in the User Study Questionnaire.

Table 6. Comparison to a previously used device or self-injecting technique — proportion of patients.

Part: Comparison to a previously used device or self-injecting technique

Number (%) of patients

Overall using of the RebiSmart 2.0 compared to the previously used method

Self-Injection itself

Personal settings options
Changing the cartridge or syringe
Using the device away from home

42 (97.67)
43 (100.00)
43 (100.00)
43 (100.00)

42 (97.67)

Notes. Number (%) of patients answering “more convenient” or “no difference to me” at the baseline. At baseline, 35 of the 43 patients
(81.40%) responded to the User Study Questionnaire, that their confidence in the injection has been performed correctly is “higher” with

RebiSmart compared to previously used injection device.

Table 7. List of adverse events.

Sex ADR description Relation to Rebif ~ Severity  Seriousness Outcome Action taken

F Elevation of liver enzymes Probable Mild not serious  Recovered without sequelae Discontinuation of Rebif treatment
F Injection site reaction, subcutaneous absces Probable Severe serious Recovered without sequelae Discontinuation of Rebif treatment
M Flu like syndrome Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
F Injection site reaction Probable Mild not serious  Recovered without sequelae Reduction of Rebif dose

F Hepatopathy Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
F Elevation of liver enzymes Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
M Flu like syndrome Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
F Injection site reaction Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
F Flu like syndrome Probable Mild not serious  Recovered without sequelae Discontinuation of Rebif treatment
M Positive IFNbeta-1a neutralizing antibodies  Probable Mild not serious  Recovered without sequelae Discontinuation of Rebif treatment
M Toxo-allergic exanthema Probable Moderate serious Recovered without sequelae Discontinuation of Rebif treatment
F Injection site erythema Probable Moderate not serious Not yet recovered Discontinuation of Rebif treatment
M Hypothyreosis Probable Mild not serious  Recovered without sequelae Discontinuation of Rebif treatment
F Flu like syndrome Probable Moderate serious Not yet recovered Symptomatic treatment

F Hepatopathy Probable Moderate not serious Not yet recovered Discontinuation of Rebif treatment
F Elevation of liver enzymes Probable Mild not serious  Recovered without sequelae Discontinuation of Rebif treatment
F Injection site reaction Probable Moderate not serious Recovered without sequelae Discontinuation of Rebif treatment
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Discussion

It is generally known that the use of an auto-injector has a
very strong effect on the adherence to treatment in patients
with MS2". A study was published in which 49% of the inter-
viewed patients were only "slightly" satisfied with their facil-
ity?>. The most important parameters for the adherence
included the ability to carry out the injection simply and
quickly in only a few steps, drug administration on skin con-
tact, and the ability to adjust needle insertion speed, and the
depth, speed, and duration of injection®>. Currently, either
mechanical autoinjectors (e.g. Avonex Pen, Betaject,
ExtaviJect, ExtaviPro) or advanced electrical autoinjectors
(e.g. Rebismart, Betaconnect) are available on the market.

There are not many studies that would evaluate in detail
the domains of individual autoinjectors from various points
of view?*3°, DORADA study is a comprehensive assessment
of the many different key features of the Rebismart 2.0 auto-
injector by the users themselves. The primary endpoint of
the DORADA study on "Overall ease of use of the device"
has been published previously'®. This is a summary of sec-
ondary endpoints covering the following sub-domains: Self-
injection steps (inserting needle, handling the device during
self-injection, accessibility to various injection sites,
pushing the injection button, removing needle); Changing
the cartridge; Using the device away from home (transporta-
tion, self-injection, changing cartridge); Individual functions
(dose history function, displaying the date and time of the
last injection, sound injection reminder, hidden needle dur-
ing the self-injection process, possibility to set needle speed,
possibility to set injection speed, possibility to set needle
depth, possibility to set injection duration, injection button
signalling); Overall Convenience rating the various statements
(With the device I'm confident that | performed the injection
correctly; The device makes the self-injection simple; The
device reduces my fear of self-injection; The device enhances
my ability to take my medication when I'm supposed to; |
would recommend the device to others needing Rebif ther-
apy); Comparison to a previously used device or self-injecting
technique in the different features (Overall using of the
RebiSmart 2.0 compared to the previously used one; Self-
Injection itself; Personal settings options; Changing the cart-
ridge or syringe; Using the device away from home;
Confidence in the injection performed correctly; If possible,
willing to use previous device again).

There are research studies in the literature which, as one
of the goals, had the evaluation of the use of the auto-
injector by the patients themselves. Bayas et al. (score of 5 is
the highest) showed that more than half of patients chose
Score 5 for the items “easy to change cartridge” (76.2%),
“easy to store” (70.3%), “easy to inject” (68.3%), “easy to
hold/grip” (57.5%), and “compact/portable” (55.8%)%%. In a
study by Barone et al. patients also assessed the parameters
of autoinjectors from various perspectives. The largest per-
centage of respondents identified the following key features:
overall ease of injection (96%), ease of pressing the injection
button (88%) and comfortable handling of the device during
injection (86%). Other features were also important for
patients, e.g. the ability to use the autoinjector without the

help of others (83%), own adjustable injection depth (81%),
and the ability to inject at various points on the body (78%).
Patients also highly evaluated the time during which the
needle remained in the skin (97%), and the ability to adjust
the injection rate (83%)**. Another study that evaluated the
patient’s view of the significance of parameters in the autoin-
jector (specifically Extavilect) was the study by Tomlinson
et al. Domains such as ease of use, ease of setting the dose,
convenient handling, practicality in use, loss of fear of the
needle, or duration of the injection itself were assessed. The
ExtaviJect manual autoinjector scored positively in 56-98%
of*®. Weller et al. evaluated the Betaconnect fully electric
autoinjector from the patient’s point of view. Most patients
appreciated the ease of handling the device (23%), the con-
venience of injection (14%), or the availability of a notifica-
tion feature (6%). The most important functions included
rechargeable batteries (93%), optical and acoustic signals at
the end of injection (92%), LED display for battery charge
status (91%), adjustable injection depth (90%) and injection
speed (86%)>'. Devonshire and Verdun published that 71.6%
of patients considered RebiSmart to be “suitable” or “very
suitable” and 92.2% reported some degree of suitability. A
total of 95.2% patients found the device functions “very
easy” or “easy” to use and 60.2% of patients stated that they
would prefer to keep the new device than revert to their
previous device®?. Lugaresi et al. report that most patients
using Rebismart thought it was “very easy” to change the
multi-dose cartridge (74.1%); to inject using the device
(62.6%); to store (61.7%), transport (57.5%) and hold (56.1%)
the device; and to both attach (55.1%) and detach (55.1%)
the needle™.

In our study, a total number of 290 RMS patients with
baseline characteristics corresponding to a real-life setting
entered into the study; 43 patients (14.83%) used any self-
injection technique prior to the baseline; 249 subjects
(85.86%) completed the 12-month study period with 14.14%
drop-out.

The proportion of patients rating the RebiSmart ease of
use by individual domains (self-injection steps, changing the
cartridge, using the device away from home) as “very easy to
use” or “easy to use” and the proportion of patients rating
the RebiSmart functions as “helpful” or “very helpful” were
more than 80% for each domain at each study visit. After
twelve months of using the Rebismart electric autoinjector,
the results were as follows: inserting needle (97.99%), han-
dling the device during self-injection (85.94%), accessibility
to various injection sites (85.94%), pushing the injection but-
ton (97.19%), removing needle (96.39%). More than 97% of
patients were satisfied with the ease of cartridge replace-
ment. Very similar results were obtained when asking about
the use of Rebismart away from home-86-95% of satis-
fied patients.

The endpoint results demonstrated a very high proportion
(>95%) of patients with a positive evaluation of the overall
convenience of RebiSmart at each study visit. At the end of
the study, all patients would recommend the device to
others who would need the Rebif therapy.
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After 12months of use, patients (81-92%) rated as
“helpful” or “very helpful” even specific functions, such as
dose history function, displaying the date and time of the
last injection, sound injection reminder, hidden needle dur-
ing the self-injection process, possibility to set needle speed,
possibility to set injection speed, possibility to set nee-
dle depth.

In comparison to the previously used self-injecting tech-
nique, almost all patients evaluated RebiSmart as “more con-
venient” or “no difference to me”; 81.40% patients had
higher confidence that their injection was performed cor-
rectly; and 95.35% answered that they would not use their
previous device again.

Some adverse event (AE) was reported in 16 (5.52%) sub-
jects. None of the reported AEs were of unexpected nature,
and all reported AEs are in line with the well characterized
Rebif safety profile, as described in the SmPC. No deaths
were reported in the study.

The strength of this study is that these findings are in line
with the potential benefits of RebiSmart to treatment adher-
ence and demonstrate a very good perception of the device
by patients overall and in its individual functions. During
patient self-injection training, the USQ domains may be used
for identifying critical points as a clue for support on AN
individual basis. Study results may further support switching
to RebiSmart from another device in case of clinical need.

On the contrary, the limitation of this study was a lack of
a control or a comparator group. The observational study
design chosen in the current study aimed to reflect daily
clinical practice as realistically as possible.

Conclusion

The findings of this study are in line with the potential bene-
fits of RebiSmart to treatment adherence. They demonstrate
an overall, very good perception of the device by patients
and its individual functions. During the patient self-injection
training, the USQ domains may be used for identifying crit-
ical points, such as a clue for a support on individual basis.

Notes

i. Rebif is a registered trademark of Merck KGaA, Darmstadt, Germany.

ii. Avonex is a registered trademark of Biogen, Cambridge, MA, USA.
iii. RebiSmart is a registered trademark of Merck KGaA, Darmstadt, Germany.
iv. Rebilect is a registered trademark of Merck KGaA, Darmstadt, Germany.

v. Betalect is a registered trademark of H&B Electronic GmbH & Co. KG,
Deckenpfronn, Germany.

vi. Extavilect is a registered trademark of Novartis Europharm Limited,
Dublin, Ireland.
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ABSTRACT

INTRODUCTION: In light of global mandates and in recognition of the value of data collection and reporting based on the International Classifica-
tion of Functioning, Disability and Health (ICF), the UEMS PRM Section and Board established an action plan to implement the ICF in Physical and
Rehabilitation Medicine, rehabilitation and health care at large. This includes, among other steps, the development of a framework of rehabilitation
service types for Europe (European Framework) and corresponding clinical assessment schedules (CLASs) for each service type. A CLAS encom-
passes the recommendation for what aspects of functioning to document, for whom and when, and the data collection tools to use. The objective of this
paper is to report on the development of the CLASs for the European Framework developed in Stockholm in 2018, with focus on what to document.
METHODS: Involving UEMS PRM delegates across European regions, a multistage Delphi process comprised the development of an initial pro-
posal of the CLASs (i.e. default and optional ICF Sets to document), two feedback (pre- and post—Stockho]m) rounds via e-mail, and a deliberation
by the UEMS PRM during its March 2019 meeting in Budapest. In both Delphi rounds, participants were asked whether the initially proposed
default and optional ICF Sets represent what is currently documented at an exemplary service provider in the country or in consideration of their
own expertise. The European Framework was revised between the two Delphi rounds, requiring a revision of the CLAS proposal accordingly.
Participants were additionally asked whether they support the suggested ICF Sets as the specification of the CLAS. Level of support (strong =
280%, moderate = between 80-60%, weak =<59%) was calculated as the percentage of countries supporting the suggested CLAS over the number
of responding countries. The results of the post-Stockholm round were presented for discussion, revision and approval at the Budapest meeting.
RESULTS: Pre-Stockholm Delphi round: due to low response rate only a summary of comments made by the responding countries was pro-
vided as reference information for the post-Stockholm round. Post-Stockholm Delphi round: results indicated moderate to strong support for
the proposed CLASs. Deliberation Budapest Meeting — Motions for specific revisions to the CLASs based on the results of the Post-Stockholm
round were predominately accepted. With additional minor revisions, the UEMS PRM General Assembly approved a version of the CLASs for
the European Framework.

CONCLUSIONS: To kick-off the implementation of these CLASs, UEMS PRM plans demonstration projects in at least one rehabilitation facili-
ty in each delegate country that exemplifies the rehabilitation service types of the European Framework which exist in the respective country. The
demonstration projects are intended to orient service providers and clinicians to the CLASs and illustrate how the CLASs can be implemented.

(Cite this article as: Selb M, Zampolini M, Delargy M, Kiekens C, Stucki G; Study Group Clinical Assessment Schedule. Specifying clinical assess-
ment schedules for the European framework of rehablhtatlon service types: the perspective of the physical and rehabilitation medicine Section and
Board of the European Union of Medical Specialists. Eur J Phys Rehabil Med 2019;55:834-44, DOIL: 10.23736/S1973-9087.19.05961-6)

KEy worDs: International Classification of Functioning, Disability and Health; Rehabilitation; Health services; Data collection.
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In light of global mandates and in recognition of the
value of data collection and reporting based on the In-
ternational Classification of Functioning, Disability and
Health (ICF),! the Physical and Rehabilitation Medicine
Section and Board of the European Union of Medical
Specialists (UEMS PRM) decided at its September 2015
meeting in St. Petersburg (Russia) to launch an initia-
tive to implement the ICF in PRM, rehabilitation and
health care at large. The long-term aim of this initiative
is the development of ICF-based clinical quality man-
agement for rehabilitation (CQM-R) in European coun-
tries as part of UEMS PRM’s efforts to harmonise PRM
practice, including uniform standards of care, across
Europe.2.3

To help achieve this aim, the UEMS PRM approved
an action plan that involved several steps, which have
since been revised with more specific steps. Step 1 in-
volved establishing the principles on how to describe
functioning outcomes for specific rehabilitation ser-
vices. This was completed at a UEMS PRM workshop
in January 2016 in Nottwil, Switzerland.4 5 Also com-
pleted is step 2, i.e. developing the European Frame-
work of Rehabilitation Service Types, a typology of
rehabilitation provision at the meso-level for Europe
(referred to as “European Framework” from now on).¢
The European Framework served as the foundation for
step 3.

The third step of the action plan is reported in this paper.
The objective of this step was to develop clinical assess-
ment schedules (CLASs) for each rehabilitation service
type contained in the European Framework. A CLAS en-
compasses the recommendation for what aspects of func-
tioning to document, for whom and when, and the data
collection tools to use.

The ICF implementation action plan also comprises the
development of a model of the Individual Rehabilitation
Project based on the one established in Italy that can be
tailored across various service types along the continuum
of care and throughout the life course.

Materials and methods
Study design

The multistage Delphi process comprised the development
of an initial proposal of a CLAS for each service type con-
tained in the European Framework, two feedback rounds
via e-mail, and a deliberation by the UEMS PRM Section
and Board during its March 2019 meeting in Budapest,
Hungary.
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Materials

The proposals of the CLASs were provided in Excel table
form along with a document containing step-by-step in-
structions for providing feedback on the CLASs.

Recruitment

The process involved delegates from the UEMS PRM Sec-
tion and Board as well as external experts across European
regions. Countries from all parts of Europe were recruited
through a call for participation during the UEMS PRM
Meetings in Bratislava (Slovak Republic) in 2017, and in
Kiev (Ukraine) in March 2018 and Stockholm (Sweden) in
September 2018. Furthermore, after the Stockholm meet-
ing, an email was sent to all UEMS PRM delegates with a
written call for participation.

Multistage Delphi process
Initial proposal for the CLASs

The initial proposal of the CLASs was developed by an edi-
torial group (GS, MS, MZ) for the version of the European
Framework before its approval at the UEMS PRM Meeting
in Stockholm (called “pre-Stockholm version” from now
on). As with the development of the European Framework,
the lessons learned from the UEMS PRM Nottwil Workshop’
and in developing CLASs for Malaysia’ facilitated the draft-
ing of this initial version of the CLASs for Europe. In fact,
the CLASs developed for Malaysia was the starting point
for the European proposal. However, additional CLASs than
were contained in the Malaysian version had to be proposed,
since the European version of the CLASs aligned with the
pre-Stockholm version of the European Framework which
contained more rehabilitation service types6 than the Malay-
sian framework of rehabilitation service types.

The editorial team proposed one or more ICF Sets (ICF
Generic-7,8 ICF Generic-30,° and brief versions of the var-
ious ICF Core Sets!0. 1) as either default or optional for
each of the service types in the pre-Stockholm version of
the European Framework. Default sets were considered the
sets that were most likely to be used for most of the patients
treated in the respective service type, while optional sets
were those identified for specific service providers or cases.

Preliminary (pre-Stockholm) Delphi round

In the preliminary Delphi round, the initial proposal for
the CLASs and instructions document were emailed to the
UEMS PRM delegates of countries that agreed to partici-
pate in the development process as well as external ex-
perts who had participated in the UEMS PRM Meetings in
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Bratislava and Kiev. This proposal was sent along with the
pre-Stockholm version of the European Framework that
was still in the process of development at the time (June
2018). This version of the European Framework partly
contained different rehabilitation service types than in the
version approved in Stockholm in September 2018. For
example, “rehabilitation in psychiatric care” that was later
integrated into “specialized post-acute rehabilitation” and
“specialized outpatient rehabilitation,” was still listed as a
separate service type. Thus, in the initial proposal, CLASs
were suggested for “rehabilitation in psychiatric care” as
well as for the other service types contained in the pre-
Stockholm version of the European Framework (Table I).7

In this Delphi round, countries were asked to review the
categories of the default and optional ICF Sets proposed for
each of the service types. The participants were informed
that the respective ICF Sets are available in the follow-
ing website: www.icf-core-sets.org and https://www.icf-
research-branch.org/download/category/4-icf-core-sets.
They were then asked whether the categories of the pro-
posed default and optional ICF Sets would represent what
is currently documented at an exemplary service provider
or in consideration of the participant’s expertise. Partici-
pants were also advised to consult with other rehabilitation
professionals and consider the various institutions (e.g.
academic medical centres, government-run medical fa-
cilities, private institutions, etc.) that provide rehabilitation
services in the respective country. Possible responses were
1= yes, 2= no, too few ICF categories, or 3= no, too many
categories. If the response was “2=no, too few categories,”
participants were asked to list which categories or ICF Sets
were missing and indicate whether the missing set is to be a
default, optional set or both. Participants were also asked to
comment if the response was “3=no, too many categories.”

To accommodate any changes that may be made to
the European Framework at the UEMS PRM meeting in
Stockholm, the editorial team decided to postpone a sec-
ond Delphi round until after approval of the European
Framework in Stockholm.

Post-Stockholm Delphi round

As agreed with the UEMS PRM Board and leaders of the
Section’s Clinical Affairs (CAC) and Professional Prac-
tice (PPC) Committees, a revised proposal for CLASs was
emailed not only to country delegates who agreed to par-
ticipate but rather to all UEMS PRM delegates in the post-
Stockholm Delphi round. Unlike the procedure in the pre-
liminary Delphi round, the proposal was not sent to external
experts. The instructions for reviewing the revised proposal
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mirrored the instructions in the preliminary round, with the
addition of a question asking the participants whether they
support the suggested ICF Sets as the specification of the
CLAS. However, the revised proposal now comprised sug-
gestions for default and optional ICF Sets for each of the
14 rehabilitation service types contained in the approved
version of the European Framework.¢ Since some service
types had been changed, some suggestions for default and
optional sets were revised accordingly. For example, “in-
cluding nursing home” was added to “Rehabilitation ser-
vices at home;” thus the ICF Core Set for geriatric popula-
tions in postacute rehabilitation was added as an optional
set. The participants were also provided with a summary of
the feedback given in the preliminary Delphi round.

The feedback received in the post-Stockholm Delphi
round was analysed and the level of support for the pro-
posed CLAS for each of the service types was calculated
as the percentage of countries agreeing with the suggested
CLAS for a specific rehabilitation service type compared
to the overall number of responding countries. In consid-
eration of the results the percentage cut-off indicating the
level of support was set as follows: strong =>80%, moder-
ate = between 80-60%, weak =<59%.

Deliberation at the UEMS PRM Section and Board meeting
in Budapest

The comments received from responding countries during
the Post-Stockholm Delphi round as well as the CLASs
as proposed for feedback in the round were emailed to all
UEMS PRM delegates before the start of the March 2019
UEMS PRM Section and Board meeting in Budapest. Based
on the results of the Post-Stockholm Delphi, the editorial
group decided to introduce motions for specific revisions to
the CLASSs rather than change the proposed CLASs. Physi-
cal copies of the proposed CLAS were distributed to meet-
ing participants, including to external experts.

The proposed CLASs and the specific motions were
introduced and discussed during the joint meeting of the
CAC and PPC. Proposed changes were made and a revised
version of the CLAS proposal was presented to the UEMS
PRM general assembly for final discussion and approval.

Results
Participating countries

Table II shows the 16 countries that provided feedback in
the Delphi rounds (five in the preliminary round and an ad-
ditional 11 in the post-Stockholm round) and 31 countries
at the Budapest meeting.

December 2019



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to dist

ute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2019 EDIZIONI MINERVA MEDICA

DEVELOPMENT OF THE CLASS FOR THE EUROPEAN FRAMEWORK SELB

TABLE L—I/nitial proposal of the Clinical Assessment Schedules (CLAS) for each of the rehabilitation service types of the pre-Stockholm
version of the European Framework of Rehabilitation Service Types.

Type of Rehabilitation Service

Suggested ICF Sets (brief versions) for the respective CLAS

1. Rehabilitation in acute care®

2. General postacute rehabilitation*®

3. Specialized postacute rehabilitation*

4. General outpatient rehabilitation*

5. Specialized outpatient rehabilitation™®

6. General day

rehabilitation

7. Specialized day rehabilitation

8. Vocational rehabilitation*

9. Rehabilitation in health resorts

10. Rehabilitation in primary care*

11. Rehabilitation services at home

12. Rehabilitation in assistive service for
specific disabled population groups

13. Community-based rehabilitation
(CBR)

14. Rehabilitation in

psychiatric care

15. Rehabilitation in
social assistance

Default: ICF Generic-7

Optional: ICF Generic-30 (Rehabilitation Set); ICF Acute Core Set(s) for

« neurological conditions;

« cardiovascular conditions;

» musculoskeletal conditions

Default: ICF Generic-30 (Rehabilitation Set)

Optional: ICF Post-acute Core Set(s) for

« neurological conditions;

« cardiovascular conditions;

« musculoskeletal conditions;

« geriatric population

Default: ICF Generic-30 (Rehabilitation Set) + relevant health condition-specific ICF Core Set
Optional: ICF Postacute Core Set(s) for

« neurological conditions

« cardiovascular conditions

« musculoskeletal conditions

« geriatric population

Default: ICF Generic-30 (Rehabilitation Set)

Optional: Relevant health condition-specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation Set) + relevant health

condition-specific ICF Core Set

Optional: Other relevant health condition-specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental factors

Optional: Relevant health condition-specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation Set) + relevant health condition-specific ICF Core Set + Minimal
set of environmental factors

Optional: Other relevant health condition-specific ICF Core Set(s)

Default: ICF Core Set for vocational rehabilitation (WORQ Self-report)

Optional: Relevant health condition-specific ICF Core Set(s)

Default: Set developed by Morita E, et al.!!

Optional: Relevant health condition-specific ICF Core Set(s)

Default: ICF Generic-7

Optional: ICF Generic-30 (Rehabilitation Set); Relevant health condition-specific ICF Core Set(s)
Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental factors

Optional: Relevant health condition-specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental factors

Optional: Relevant health condition-specific ICF Core Set(s), including ICF Core Set for vocational
rehabilitation (WORQ Self-report), ICF Core Sets for cerebral palsy, ICF Core Sets for autism spectrum
disorder and ICF Core Sets for attention deficit hyperactivity disorder.

Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental factors

Optional: Relevant health condition-specific ICF Core Set(s); ICF Core Set for vocational rehabilitation
(WORQ Self-report)

Default: ICF Generic-30 (Rehabilitation Set) + any of the following: ICF Core Set for depression, ICF
Core Set for bipolar disorder, ICF Core Set for schizophrenia

Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental factors

Optional: Relevant health condition-specific ICF Core Sets; ICF Core Set for vocational rehabilitation
(WORQ Self-report)

*Indicates the rehabilitation service types from the Malaysian framework and the corresponding specification of CLAS.”

Multistage consensus process

Initial proposal for the CLASs

for the service types contained in the prefinal version of
the European Framework; this version was slightly dif-
ferent from the version later approved in Stockholm. The

The initial version of the CLASs included default and CLASs proposed for seven of the 15 service types were
optional ICF Sets for 15 rehabilitation service types. As identical with the CLASs developed for Malaysia, since
previously mentioned, the initial CLASs were proposed these seven service types were the ones contained in the
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TABLE Il.—Countries contributing to the development of the first approved version of the Clinical Assessment Schedule for the European

Framework of Rehabilitation Service Types.

Preliminary (pre-Stockholm)
Delphi Round

Countries according to European Region
N.=5

During UEMS-PRM

Post—Stockho]rE Delphi Round Meeting in Budapest
N.=31

North (N.=7) Finland
Germany
Latvia
Lithuania
Norway

Poland

Sweden
Croatia

Cyprus

Greece

Israel

Italy

Malta

Portugal
Turkey

Bosnia and Herzegovina
Bulgaria

Czech Republic
Georgia
Hungary
Romania
Russia

Serbia

Slovak Republic
Ukraine
Austria
Belgium
France

Ireland
Luxembourg
the Netherlands
Switzerland
United Kingdom

\/

South (N.=8)

East (N.=10)

West (N.=8)

P

2 2 2 2 2

Malaysian framework.” Table I displays which service
types were derived from the Malaysian CLASs as well as
the initial proposal of CLASs for the other eight service
types.

Since the ICF Generic-30 Set contains the essential
domains for documenting functioning in clinical settings
along the continuum of care irrespective of health condi-
tion,% ! it was generally proposed as the default CLAS for
the additional service types. As an exception, the ICF Set
developed for health resorts by Morita et al.!2 was pro-
posed for “Rehabilitation in health resorts.” Moreover,
health condition-specific ICF Core Sets were additionally
proposed for “Specialized day rehabilitation” to be consis-
tent with the other specialized service types. Furthermore,
the mental health ICF Core Sets were proposed as default
sets for “Rehabilitation in psychiatric care.” Lastly, since
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rehabilitation provided in the community is greatly influ-
enced by environmental factors (EFs),5 13-15 the minimal
set of EFs developed along with the ICF Generic-30 Set?
was added as a default set to “General day rehabilitation,”
“Specialized day rehabilitation,” “Rehabilitation services
at home,” “Rehabilitation in assistive service for specific
disabled population groups,” “Community-based reha-
bilitation,” and “Rehabilitation in social assistance.” The
minimal set of EFs was not added to “Rehabilitation in
health resorts,” since the Morita ICF Set already contained
seven EFs, of which four overlapped with the minimal set
of EFs.

Preliminary (pre-Stockholm) Delphi round

Austria, Germany, Poland, Russia, Ukraine provided
feedback in the preliminary round. The editorial team
considered this response rate too low and consequently
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TABLE IIl.—Post-Stockholm Delphi round results — Feedback on the proposed Clinical Assessment Schedules for the approved European
Framework of Rehabilitation Service Types.6

ﬁ?}):il;)ifitation Service Suggested ICF Sets (brief versions) for the respective CLAS Wﬁisggg:;{éasé%fgs I;E;;lo(;[f
1. Rehabilitation in acute care Default: ICF Generic-7 80% Strong
Optional: ICF Generic-30 (Rehabilitation Set); ICF Acute Core Set(s) for N.=12
« neurological conditions;
« cardiovascular conditions;
« musculoskeletal conditions.
2. General postacute rehabilitation Default: ICF Generic-30 (Rehabilitation Set) 87% Strong
Optional: ICF Post-acute Core Set(s) for N.=13
» neurological conditions;
« cardiovascular conditions:
« musculoskeletal conditions;
« geriatric population
3. Specialized postacute Default: ICF Generic-30 (Rehabilitation Set) + relevant health condition- 80% Strong
rehabilitation specific ICF Core Set N.=12
Optional: ICF Post-acute Core Set(s) for
* neurological conditions;
« cardiovascular conditions;
« musculoskeletal conditions;
* geriatric population
4. General outpatient Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental 60% Moderate
rehabilitation factors N.=9
Optional: Relevant health condition-specific ICF Core Set(s)
5. Specialized outpatient Default: ICF Generic-30 (Rehabilitation Set) + relevant health condition- 80% Strong
rehabilitation specific ICF Core Set + Minimal set of environmental factors N.=12
Optional: Other relevant health condition-specific ICF Core Set(s)
6. General day Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental 73% Moderate
rehabilitation factors N=I1
Optional: Relevant health condition-specific ICF Core Set(s)
7. Specialized day rehabilitation  Default: ICF Generic-30 (Rehabilitation Set) + relevant health condition- 73% Moderate
specific ICF Core Set + Minimal set of environmental factors N.=11
Optional: Other relevant health condition-specific ICF Core Set(s)
8. Vocational rehabilitation Default: ICF Core Set for vocational rehabilitation (WORQ Self-report) 80% Strong
Optional: Relevant health condition-specific ICF Core Set(s) N.=12
9. Rehabilitation in the Default: ICF Generic-7 + Minimal set of environmental factors 80% Strong
community Optional: ICF Generic-30 (Rehabilitation Set) N.=12
Relevant health condition-specific ICF Core Set(s)
10. Rehabilitation services at Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental 87% Strong
home (incl. nursing home) factors N.=13
Optional: Relevant health condition-specific ICF Core Set(s) ICF Core Set
for geriatric population in postacute setting
11. Rehabilitation for specific Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental 80% Strong
groups of persons with factors N.=12
disability Optional: Relevant health condition-specific ICF Core Set(s) for index health
condition, incl. ICF Core Sets for CP, ICF Core Sets for autism and ICF
Core Sets for ADHD, ICF Core Sets for vocational rehabilitation (WORQ
Self-report)
12. Rehabilitation in Default: ICF Generic-30 (Rehabilitation Set) + Minimal set of environmental 67% Moderate
social assistance factors N.=10
Optional: Relevant health condition-specific ICF Core Sets
ICF Core Sets for vocational rehabilitation (WORQ Self-report)
13. Specialized lifelong follow-up Default: [similar to Rehab at the home, with consideration of geriatric 80% Strong
rehabilitation population] ICF Generic-30 + Minimal set of environmental factors N.=12
Optional: Relevant health condition-specific ICF Core Set(s)
ICF Core Set for geriatric population in postacute
14. Rehabilitation in medical Default: Set developed by Morita E, et al. 60% Moderate
health resorts Optional: Relevant health condition-specific ICF Core Set(s) N.=9
Minimal set of environmental factors
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decided to provide only a summary of comments made
by the responding countries as reference information for
the post-Stockholm Delphi round. Poland commented
that the minimal set of EF should be applied either in all
(without specifying default or optional) or none of the
rehabilitation service types, while Germany agreed with
the initial proposal for including EFs for selected service
types, albeit suggesting to move EFs to optional for “Gen-
eral day rehabilitation,” “Specialized day rehabilitation.”
Germany also indicated that it would be better to have
few categories as possible in acute and outpatient service
types. Similarly, Austria commented that ICF Generic-30
and ICF Core Sets may be too extensive for routine use.

Post-Stockholm Delphi round

The results indicated moderate to strong support for
the proposed CLASs. Table IIl shows the results of
the feedback and the level of support for each service
type.6

In addition to the resulting level of support, the follow-
ing motions were prepared for deliberation at the UEMS
PRM Section and Board Meeting in Budapest based on
comments received from the countries during the Post-
Stockholm Delphi round:

+ add the minimal set of EFs as a default set to “Re-
habilitation in acute care,” “General postacute care reha-
bilitation,” “Specialized postacute care rehabilitation,”
“Vocational rehabilitation” and “Rehabilitation in medical
health resorts”;

« for “General outpatient rehabilitation” and “Rehabili-
tation in social assistance,” replace the ICF Generic-30 Set
with the ICF Generic-7 Set;

+ for “Rehabilitation in the community” and “Reha-
bilitation for specific groups of persons with disability,”
transform the ICF Core Sets from being optional sets to
default sets;

« for “Rehabilitation in medical health resorts,” replace
the Morita et al. ICF Set with the ICF Generic-30 Set.

Deliberation at the UEMS PRM Section and Board meeting

The participants of the CAC and PPC joint meeting dis-
cussed the proposed CLASSs as well as the specific propos-
als resulting from the Post-Stockholm Delphi round. The
meeting participants supported the proposed CLASs with
the revisions according to some of the introduced motions.
The following motions were rejected:

+ adding the minimal set of EFs as a default set to “Re-
habilitation in acute care.” However, a short EF list may be
considered in the future;
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» for “Rehabilitation in the community” and “Reha-
bilitation for specific groups of persons with disability,”
transform the ICF Core Sets from being optional sets to
default sets.

The results of the CAC and PPC joint meeting were
presented and discussed at the UEMS PRM general as-
sembly. The general assembly agreed with the decisions
by the CAC and PPC. Moreover, the following two mo-
tions introduced during the general assembly were ap-
proved:

« for rehabilitation services type where the ICF Gener-
ic-7 Set is a default set, the minimal set of EFs, if present
as part of the CLAS, should be an optional rather than a
default set;

« replace the ICF Generic-30 Set with the ICF Gener-
ic-7 Set for “Rehabilitation for specific groups of persons
with disability.”

Subsequently, the editorial group was mandated to re-
vise the CLASs accordingly. The resulting CLAS for the
European Framework is shown in Table I'V.

Discussion

In this paper we present the first version of the CLAS for
each of the service types contained in the European Frame-
work of Rehabilitation Service Types. This version of the
CLASs will be updated according to emerging rehabili-
tation services that result from continuous updates. Fur-
thermore, as existing rehabilitation service types evolve so
will the corresponding CLASSs.

This first version of the CLASs defines which aspects
of patient functioning (ICF Generic Sets, ICF Core Sets
and the minimal set of EFs) can be assessed and reported
in rehabilitation. Although not described in this paper, a
CLAS also comprises recommendations for whom (pa-
tient group), when to document functioning and other pa-
tient data, and what assessment tool(s) should be consid-
ered for assessing the functioning aspects encompassed
by the ICF Sets.> Since the patient group is already in-
dicated in the description of each rehabilitation service
type, the editorial team decided that it was unnecessary
to specify this further. With regard to the “when,” the
minimum time points for documenting was set a priori
at admission and at discharge (or beginning of an epi-
sode and end of an episode). The participants of the Del-
phi rounds were asked to suggest other time points for
specific service types should it be warranted. No sugges-
tions were received. With regard to recommending a po-
tential battery of data collection tools, the editorial team
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TABLE IV.—Clinical Assessment Schedule (CLAS) for European Framework of Rehabilitation Service Types.

ICF Sets (BRIEF versions) for
the respective CLAS

Default: ICF Generic-7

Type of Rehabilitation Service Brief description of the service

1. Rehabilitation in acute care Hospitalized patients across a range of health conditions in an acute

2. General postacute

3. Specialized postacute

4. General outpatient

5. Specialized outpatient

6. General day rehabilitation

7. Specialized day

8. Vocational rehabilitation

9. Rehabilitation in the

situation

Hospitalized patients across a range of health conditions in a postacute
situation

Hospitalized patients with a specific health condition or age in a postacute
situation.

Specializations include patients with neurological conditions, acquired
and traumatic brain injury, spinal cord injury, musculoskeletal
conditions, cardiovascular conditions, pneumological conditions,
amputation, pediatric conditions and psychiatric conditions

Patients living in the community and presenting with one out of a range
of health conditions referred to an outpatient facility of a hospital or an
outpatient facility in the community. Patients are referred after an acute
or postacute situation or by a physician practicing in the community

Patients living in the community and presenting with a specific health
condition referred to an outpatient facility of a hospital or an outpatient
facility in the community

Patients are referred after an acute or postacute situation or by a physician
practicing in the community Specializations include patients with
neurological conditions, acquired and traumatic brain injury, spinal
cord injury, musculoskeletal conditions, cardiovascular conditions,
pneumological conditions, amputation, pediatric conditions, psychiatric
conditions, and transitional care from adolescence to adulthood

Patients living in the community and presenting with one or more out of
a range of health conditions referred to intensive treatment provided by
a facility that can accommodate patients during the day. Patients may be
referred after an acute or postacute situation or by a physician practicing
in the community

Patients living in the community and presenting with a specific health
condition referred to intensive treatment provided by a facility that can
accommodate patients during the day.

Patients may be referred after an acute or postacute situation or by
a physician practicing in the community. Specializations include
musculoskeletal conditions

Patients presenting with a range of health conditions referred to a
facility that can provide vocational rehabilitation in a range of settings
including inpatient, day clinic and outpatient. Patients may be referred
after an acute or postacute situation or by a physician practicing in the
community.

Patients living in the community and presenting with one out of a range
of health conditions referred to a community health clinic or private
practice offering rehabilitation interventions. Patients are referred after
an acute or postacute situation, an episode of a chronic or recurrent
health condition

Optional: ICF Generic-30 (Rehabilitation
Set); ICF Acute Core Set(s) for

« neurological conditions;

« musculoskeletal conditions;

« cardiovascular conditions

Default: ICF Generic-30 (Rehabilitation
Set) + Minimal set of environmental
factors

Optional: ICF Post-acute Core Set(s) for

« neurological conditions;

« musculoskeletal conditions;

« cardiovascular conditions;

« geriatric population

Default: ICF Generic-30 (Rehabilitation
Set) + relevant health condition-
specific ICF Core Set + Minimal set of
environmental factors

Optional: ICF Post-acute Core Set(s) for

« neurological conditions;

« musculoskeletal conditions;

« cardiovascular conditions;

« geriatric population

Default: ICF Generic-7

Optional: ICF Generic-30 (Rehabilitation
Set)

Relevant health condition-specific ICF
Core Set(s)

+ Minimal set of environmental factors

Default: ICF Generic-30 (Rehabilitation
Set) + relevant health condition-
specific ICF Core Set + Minimal set of
environmental factors

Optional: Other relevant health condition-
specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation
Set) + Minimal set of environmental
factors

Optional: Relevant health condition-
specific ICF Core Set(s)

Default: ICF Generic-30 (Rehabilitation
Set) + relevant health condition-
specific ICF Core Set + Minimal set of
environmental factors

Optional: Other relevant health condition-
specific ICF Core Set(s)

Default: ICF Core Sets for vocational
rehabilitation (WORQ Self-report) +
Minimal set of environmental factors

Optional: Relevant health condition-
specific ICF Core Set(s)

Default: ICF Generic-7

Optional: ICF Generic-30 (Rehabilitation
Set)

Relevant health condition-specific ICF
Core Set(s)

+ Minimal set of environmental factors
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TABLE IV.—Clinical Assessment Schedule (CLAS) for European Framework of Rehabilitation Service Types (continues).

Type of Rehabilitation Service

Brief description of the service

ICF Sets (BRIEF versions) for
the respective CLAS

10. Rehabilitation services at
home (incl. nursing home)

11. Rehabilitation for specific
groups of persons with
disability

Persons with a specific disability living in

needs of specific groups of persons with

include students, military personnel, preschool and school age children

with disabilities.

12. Rehabilitation in social
assistance

13. Specialized lifelong
follow-up rehabilitation

controls of bladder function.

14. Rehabilitation in medical
health resorts

Patients living at home or in a nursing home with substantial functioning
problems unable to receive services elsewhere due to various reasons
(e.g. immobility, lack of transportation, financial)

assistive care that includes rehabilitation interventions tailored to the

Persons with diverse health conditions referred for a wide range of
interventions aimed at social activation and integration. Interventions
include patient education, vocational counselling, vocational courses,
counselling through a social worker, integration in sports and other
leisure activities. Patients may be referred by a physician or an
organization in the social, labour or educational sector.

Persons with a chronic complex health condition who require regular
follow-ups over the lifespan to prevent a decline in functioning, the
occurrence of complications and comorbidities related to the primary
health condition. An example of a complex health condition is spinal
cord injury requiring the prevention of renal failure through yearly

Patients living in the community with a chronic or recurrent health
condition or a specific disability referred to a rehabilitation service
located in a medical health resort environment.

Patients are referred by a physician practicing in the community.

Default: ICF Generic-30 (Rehabilitation
Set) + Minimal set of environmental
factors

Optional: Relevant health condition-
specific ICF Core Set(s)

ICF Core Set for geriatric population in
postacute setting

Default: ICF Generic-7

Optional: ICF Generic-30 (Rehabilitation
Set)

Relevant health condition-specific ICF
Core Set(s) for index health condition,
incl. ICF Core Sets for CP, ICF Core
Sets for autism and ICF Core Sets for
ADHD, ICF Core Sets for vocational
rehabilitation (WORQ Self-report) +
Minimal set of environmental factors

Default: ICF Generic-7

Optional: Relevant health condition-
specific ICF Core Sets

ICF Core Sets for vocational rehabilitation

(WORQ Self-report)

+ Minimal set of environmental factors

Default: [similar to Rehab at the home,
with consideration of geriatric population]

ICF Generic-30 + Minimal set of
environmental factors

Optional: Relevant health condition-
specific ICF Core Set(s)

ICF Core Set for geriatric population in
postacute setting

Default: ICF Generic-30 (Rehabilitation
Set) + Minimal set of environmental
factors

Optional: Set developed by Morita E, et al.

Relevant health condition-specific ICF
Core Set(s)

the community in need of

disability. Specific groups

decided that this task is beyond the scope of the current
step in the CLAS development process and will thus be
addressed at a later stage. Moreover, the concept of the
CLAS has evolved since it was introduced at the 2016
UEMS PRM workshop in Nottwil.5 For example, the no-
tion of evidence-informed rating, i.e. using the best avail-
able evidence from research, results from diverse assess-
ment tools, patient self-report and clinical experience,
has recently been introduced as an alternative to defining
specific instruments to be used in assessing specific ICF
categories.!® Recognizing that research evidence for spe-
cific topics may either be lacking or inadequately meet
scientific quality standards, there is increasing interest in
evidence-informed practice.!7. 18 Despite existing knowl-
edge and experience in evidence-informed decision-mak-
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ing in public health!9-2! as well as in nursing,?? explora-
tion of applying this strategy in rehabilitation practice is
required.

Knowing what, for whom and when to assess func-
tioning for each of the service types in the European
Framework is useful as it serves as a starting point for
organizing and conducting clinical assessments and as a
guide for reporting patient functioning. In turn, structured
assessments and standardized reporting can support reha-
bilitation management of individual patients and inform
strategic management decisions with systematically and
consistently collected information,> e.g. as the basis for
goal-setting, patient pathway determination and, discharge
planning and referral as part of the Individual Rehabilita-
tion Project.
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Conclusions

Now that the CLASs for the European Framework are
available, the next step is the implementation in coun-
trics all over Europe. To kick-off the implementation of
the CLASs, UEMS PRM plans demonstration projects
in at least one rchabilitation facility in cach delegate
country of UEMS PRM that exemplifies the rehabilita-
tion service types which exist in the respective country.
The demonstration projects are intended to orient service
providers and clinicians to the CLASs and illustrate how
the CLASs can be implemented. It is also an opportu-
nity to test what works and what does not work, poten-
tially leading to updates to the CLASs as well as to the
European Framework. Consequently, the leaders of the
UEMS PRM Section and Board, including authors of this
paper, are calling for rehabilitation professionals inter-
ested in leading or contributing to demonstration projects
in their respective countries. Not only will their contri-
bution help to meet one of UEMS PRM’s main mission,
i.e. the harmonization of rchabilitation across Europe, it
will ultimately facilitate accountable reporting of func-
tioning outcomes at the national level and the continuous
improvement of rehabilitation service provision in CQM.
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