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Wykaz stosowanych skrotow

ADHD - zesp6t nadpobudliwosci psychoruchowej z deficytem uwagi (ang. attention deficit
hyperactivity disorder)

BTs — tiki blokujace (ang. blocking tics)

DSM-IV-TR - Diagnostyczny 1 statystyczny podrecznik zaburzen psychicznych, wydanie
czwarte (ang. Diagnostic and Statistical Manual of Mental Disorders, 4™ Edition, Text
Revision)

DSM-5 - Diagnostyczny i statystyczny podrgcznik zaburzen psychicznych, wydanie piate
(ang. Diagnostic and Statistical Manual of Mental Disorders, 5" Edition)

GTS — zespot Gillesa de la Tourette’a (ang. Gilles de la Tourette syndrome)

OCD - zaburzenie obsesyjno-kompulsyjne (ang. obsessive-compulsive disorder)

TTs —tiki toniczne (ang. tonic tics)

YGTSS - Globalna Skala Nasilenia Tikow z Yale (ang. Yale Global Tic Severity Scale)



Streszczenie w jezyku polskim

Zespot Gillesa de la Tourette’a (GTS) jest rozpoczynajacym si¢ w dziecinstwie
zaburzeniem neurorozwojowym, ktorego gtdéwnym objawem sg tiki. Tiki sg definiowane jako
nagte, szybkie, nawracajace, nierytmiczne ruchy (tiki ruchowe) lub wokalizacje (tiki
glosowe). Kryteria powyzszej definicji spetniajg klasyczne tiki kloniczne, jednak oprocz nich
w obrazie klinicznym choroby wystepuja takze nietypowe rodzaje tikow. Nalezg do nich tiki
kognitywne, tiki dystoniczne, a takze bedace przedmiotem niniejszej rozprawy tiki toniczne
(TTs) 1 tiki blokujace (BTs). TTs polegaja na przedtuzonych (>500ms), izometrycznych
skurczach migsni, ktore powoduja tylko niewielki ruch lub nie generuja zauwazalnego ruchu.
BTs to nagte, przejsciowe, catkowite zahamowania czynno$ci ruchowej lub mowy przy
zachowanej $wiadomosci. Mimo ze TTs i BTs sg znanymi elementami obrazu klinicznego
GTS, to niewiele jest doniesien na ich temat w literaturze medycznej. Publikacje bedace
przedmiotem niniejszej rozprawy sa pierwszymi, w ktorych analizowano charakterystyke
kliniczng TTs 1 BTs oraz badano korelacje migedzy tymi nietypowymi tikami a innymi

czynnikami Klinicznymi.

Tiki maja pewne cechy charakterystyczne, ktére pozwalaja na ich roéznicowanie
z innymi zaburzeniami ruchowymi. Wigkszo$¢ pacjentow odczuwa niespecyficzne zjawiska
sensoryczne nazywane sygnatem ostrzegawczym (ang. premonitory urge), ktore pojawiajg si¢
bezposrednio przed tikiem. Wykonanie tiku powoduje natychmiastowe, krétkotrwate
ustgpienie nieprzyjemnych sygnalow ostrzegawczych, dajac uczucie ulgi. Do innych
charakterystycznych cech tikoéw naleza m.in. mozliwos$¢ krotkotrwatego powstrzymania si¢
przed ich wykonaniem oraz zmienno$¢ tikow w czasie (ang. waxing and waning course).
U ponad 85% pacjentow z GTS stwierdza si¢ wspotistnienie zaburzen psychiatrycznych,
wséréd ktorych najczestsze sa zaburzenie obsesyjno-kompulsyjne (OCD) oraz zespot

nadpobudliwosci psychoruchowej z deficytem uwagi (ADHD).

Tematem Publikacji 1 byly TTs. Do badania wlaczono 241 pacjentéw (153
niepetnoletnich i 88 dorostych; sredni wiek 16,3+SD 9,2 lat; 188 0so6b pici meskiej — 78,0 %).
W Publikacji 2, dotyczacej BTs, liczba pacjentow wlaczonych do badania wynosita 195 (140
niepetnoletnich i 55 dorostych; $redni wiek 15,0 = SD 9,2 lat, 148 oséb ptci meskiej — 75,9
%). Obie publikacje sg artykutami oryginalnymi, ktorych wspdolnymi celami byly okreslenie

czestosci wystgpowania, poczatku i charakterystyki klinicznej TTs i BTs, zbadanie ich



korelacji z innymi czynnikami oraz ustalenie, czy naleza do spektrum tikow, czy innych

zaburzen wystepujacych w GTS.

Z kazdym pacjentem przeprowadzono cze$ciowo ustrukturyzowany wywiad
z uzyciem kwestionariusza obejmujacego dane demograficzne 1 kliniczne oraz
przeprowadzono badanie przedmiotowe. Zebrane dane zostaty poddane analizie statystyczne;.

Uzyskane wyniki potwierdzity poczatkowe przypuszczenie, ze TTs i BTs majg wiele
cech wspolnych. Oba omawiane rodzaje tikow pojawiajg si¢ u pacjentow z GTS w wieku
srednio nieco ponad 10 lat, co przypada na okres najwigkszego nasilenia tikow w naturalnym
przebiegu choroby. W toku przeprowadzonej analizy statystycznej wykazano istotng korelacje
TTs i BTs z wigksza liczba i wigkszym nasileniem tikéw, a wigc z cigzszym przebiegiem
GTS. Wykazano takze, ze TTs i BTs maja cechy wspolne z klasycznymi tikami: zmienno$¢
wystepowania (mozliwos$¢ ustapienia) w czasie trwania choroby, a w przypadku TTs takze
wystepowanie sygnatéw ostrzegawczych oraz odczuwanie ulgi po wykonaniu tiku. Zaréwno
TTs jak i BTs moga wystepowaé pojedynczo, ale mozliwe jest tez wystepowanie kilku
rodzajow tych tikow u jednego chorego.

Wystgpowanie co najmniej jednego TT stwierdzono w pewnym momencie trwania
choroby u 72% pacjentow (85,2% dorostych 1 63,9% dzieci), co najmniej jeden BT
wystepowal w pewnym momencie trwania choroby u 37,4% pacjentow (52,7% dorostych
i 31,4% dzieci). BTs okazaty si¢ bardziej mimowolne, gdyz w przeciwienstwie do TTs, nie s3
zwigzane z cz¢stszym wystgpowaniem sygnalow ostrzegawczych.

W Publikacji 2 przedstawiono podzial BTs na pierwotne 1 wtorne. Pierwotne BTs
zdefiniowano jako nagle zahamowania czynnos$ci ruchowej, ktore nie sg spowodowane przez
inne tiki ruchowe czy wokalizacje, podczas gdy wtorne BTs sa skutkiem innych tikow,
zwykle przedtuzajacych si¢ TTs lub tikow dystonicznych. W pracy podkreslono takze
konieczno$¢ réznicowania glosowych BTs z jgkaniem. W Publikacji 1 stwierdzono, ze
istniejg liczne podobienstwa pomigdzy TTs a tikami dystonicznymi w zakresie fenomenologii
I korelacji klinicznych, a takze czeste jest wspotwystepowanie tych dwoch rodzajow tikow.

Najczesciej stwierdzanym TT bylo napinanie mig$ni brzucha (58,7%), nieco rzadsze bylo
napinanie migsni szyi (52,7%) oraz napinanie mig¢sni konczyn gornych (50,3%), rzadziej
stwierdzano napinanie migs$ni konczyn dolnych, napinanie mig¢sni catego ciala, napinanie
posladkow. Najczegstszym BT byto blokowanie chodu (80,8%), rzadziej rozpoznawano

zahamowanie mowy, przerwanie biegu oraz zatrzymanie czynnoS$ci pisania.
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Chociaz analiza wybieranego postepowania terapeutycznego i skutecznosci leczenia
nietypowych rodzajow tikow nie byla przedmiotem niniejszej rozprawy doktorskiej, to
potwierdzona przynalezno$¢ TTs i BTs do spektrum tikow pozwala przypuszczaé, ze leczenie

tych tikdw powinno by¢ takie samo jak tikow klasycznych.

Podsumowujgc, w przedstawionych publikacjach scharakteryzowano TTs i BTs,
a uzyskane wyniki wskazuja, ze te dwa rodzaje tikow maja wiele cech wspolnych. Wykazano,
ze zarobwno TTS jak i BTs sg wczesnymi i czestymi objawami GTS, a TTS wystepuja
dwukrotnie czesciej niz BTs. Czgstos¢ wystepowania obu rodzajow tikoéw jest tym wigksza,
im dluzszy jest czas trwania choroby. Przedstawiono, ze w przeciwienstwie do TTs, ktoére sa
skutkiem mimowolnych skurczéw miesni, BTs prowadza do przerwania réznych aktywnosci
ruchowych. Istotnym wnioskiem plynagcym z obu prac jest stwierdzenie pojawiania si¢
analizowanych rodzajow tikow w okresie najwickszego nasilenia choroby i ich zwigzek
z cigzszym przebiegiem GTS. W pracach potwierdzono, ze TTs i BTs nalezg do spektrum
tikow, a wspolistniejace u pacjentdw choroby psychiatryczne nie wptywaja istotnie na ich

wystepowanie.

U pacjentéw z GTS niezwykle wazna jest swiadomo$¢ obecnosci wszystkich rodzajow
objawow 1 ich aktywne poszukiwanie, poniewaz pozwala to na wlasciwg ocen¢ cigzkoSci

choroby i podejmowanie wtasciwych decyzji terapeutycznych.
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Streszczenie w jezyku angielskim

Title: Atypical tics in Gilles de la Tourette syndrome

Gilles de la Tourette syndrome (GTS) is a neurodevelopmental disorder that begins in
childhood and predominantly presents with tics. Tics are defined as sudden, rapid, recurrent,
nonrhythmic motor movements (motor tics) or vocalizations (vocal tics). Classic clonic tics
fulfil the criteria of the above definition, however, the clinical picture of the disease also
includes atypical types of tics. These include cognitive tics, dystonic tics, as well as tonic tics
(TTs) and blocking tics (BTs) which are the subject of this dissertation. TTs are sustained
(> 500ms) isometric muscle contractions that produce little or no noticeable movement.
BTs are defined as sudden and transient cessations of motor activity with maintained
consciousness. Despite the fact that TTs and BTs are known elements of the clinical picture
of GTS, there is little information about them in medical literature. The publications that are
the subject of this dissertation are the first to analyze the clinical characteristics of TTs and

BTs and investigate the correlations between these atypical tics and other clinical factors.

Tics have certain characteristics that allow them to be differentiated from other
movement disorders. Most patients experience a non-specific sensory phenomenon called
premonitory urges that occur immediately before the tic. The performance of the tic causes
an immediate, short-term dissolution of unpleasant warning signals, producing a feeling of
relief. Other characteristic features of tics include the short-term possibility of refraining from
performing them and the variability of tics over time (waxing and waning course). More than
85% of patients with GTS have a coexistence of psychiatric disorders, the most common of
which are obsessive-compulsive disorder (OCD) and attention deficit hyperactivity disorder
(ADHD).

Publication 1 focused on TTs. The study included 241 patients (153 children and 88
adults; mean age 16.3 £ SD 9.2 years; 188 males - 78.0%). In publication 2, which pertained
to BTs, the number of patients enrolled was 195 (140 children and 55 adults; mean age 15.0 +
SD 9.2 years, 148 males - 75.9%). Both publications are original articles whose common aims
were to determine the incidence, onset, and clinical characteristics of TTs and BTs, to
investigate their correlation with other factors, and to determine whether they belong to the

tics spectrum or other disorders in GTS.
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All patients were systematically interviewed with the aid of a semi-structured
interview comprised of demographic and clinical data and a physical examination was

performed. The collected data was statistically analyzed.

The obtained results confirmed the initial assumption that TTs and BTs have many
common features. Both types of tics appear in patients with GTS who are on average a little
over 10 years old, which is the period of the greatest severity of tics in the natural course of
the disease. The statistical analysis showed a significant correlation of TTs and BTs with
a greater number and severity of tics, i.e. with a more severe course of GTS. It has also been
shown that TTs and BTs have similar features to classic tics: variable occurrence (possibility
of resolution) during the course of the disease, and in the case of TTs the presence of
premonitory urges and the feeling of relief after the performance of the tic. Both TTs and BTs

may appear singly, but it is also possible to have several types of these tics in one patient.

The presence of at least one TT at some point in the disease was documented in 72%
of patients (85.2% of adults and 63.9% of children), and at least one BT occurred in 37.4%
of patients (52.7% of adults and 31.4% of children). BTs appear to be more involuntary
because, unlike TTs, they are not associated with the presence of premonitory urges.

Publication 2 emphasizes the division of BTs into primary and secondary. Primary
BTs are defined as a sudden cessation of movement that is not caused by other motor tics
or vocalizations, while secondary BTs are the result of other tics, usually prolonged TTs or
dystonic tics. The study also emphasized the need to differentiate between vocal BTs and
stuttering. Publication 1 concluded that there are numerous similarities between TTs and
dystonic tics in terms of phenomenology and clinical correlations, and there is often
a coexistence between these two types of tics.

The most common types of TTs were tensing of the abdomen (58.7%), slightly less
common was tensing of the neck muscles (52.7%) and tensing of the upper limbs (50.3%),
and least frequent were contractions of the muscles of the lower limbs, tensing of the muscles
of the whole body, or buttocks tensing. Cessation of walking was the most commonly found
BT (80.8%), while cessation of speech and cessation of running or writing were diagnosed

less frequently.

Although the analysis of selected therapeutic procedures and the effectiveness of the

treatment of atypical types of tics was not the subject of this doctoral dissertation, the
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confirmed affiliation of TTs and BTs to the spectrum of tics suggests that the treatment of

these tics should be the same as for classic tics.

In conclusion, the presented publications characterized TTs and BTs, and the obtained
results indicate that these two types of tics have many common features. Both TTs and BTs
have been shown to be early and frequent symptoms of GTS, and TTs are twice as common
as BTs. The frequency of both types of tics increases throughout the duration of the disease.
Unlike TTs, which are the result of involuntary muscle contractions, BTs have been shown to
disrupt various motor activities. An important conclusion from both publications is the
occurrence of the analyzed tics in the period of the highest intensity of the disease and their
relationship with a more severe course of GTS. The studies have confirmed that TTs and BTs
belong to the spectrum of tics and comorbid psychiatric disorders in patients do not

significantly affect their occurrence.

In patients with GTS, it is extremely important to be aware of the presence of all types
of symptoms and actively search for them as this allows for a proper assessment of the

severity of the disease and, thus, to make the right therapeutic decisions.
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Wstep

Zespot Gillesa de la Tourette’a (GTS) jest rozpoczynajgcym si¢ w dziecinstwie
zaburzeniem neurorozwojowym. Zgodnie z klasyfikacja DSM-5 (ang. Diagnostic and
Statistical Manual of Mental Disorders, 5th Edition, Diagnostyczny i statystyczny podrgcznik
zaburzen psychicznych, wydanie pigte) (1) kryteria diagnostyczne zespotu obejmuja:
wystepowanie licznych tikow ruchowych i minimum jednego tiku glosowego przez pewien
czas trwania choroby, ale niekoniecznie jednoczesnie; poczatek objawow przed osiemnastym
rokiem zycia; tiki moga mie¢ zmienne nasilenie, ale musza utrzymywac si¢ przez ponad rok;
zaburzenie nie jest zwigzane z fizjologicznym wpltywem substancji ani innymi stanami
chorobowymi.

Roézne sg doniesienia na temat czgsto$ci wystepowania GTS. Wedlug metaanalizy
przeprowadzonej przez Knight i wsp. czestosé tego schorzenia w populacji dziecigcej Wynosi
0,77% (1,06% wsrod chtopcow, 0,25% wsrod dziewczynek), a w populacji dorostych 0,05%
(2). Wedlug metaanalizy przeprowadzonej przez Scharf i wsp. czegsto§¢ GTS wsrdd dzieci
wynosi 0,52% (3).

Tiki sa glownym objawem GTS. Sa one definiowane jako nagle, szybkie,
nawracajace, nierytmiczne ruchy (tiki ruchowe) lub wokalizacje (tiki gtosowe). Klasyczne tiki
podzieli¢ mozna takze na proste, czyli powstajace wskutek skurczu pojedynczego migsnia lub
jednej grupy migsni oraz ztozone, czyli angazujace kilka grup migsniowych (4). Proste tiki
glosowe obejmuja wydawanie dzwickow nieartykutowanych, np. chrzakanie, podczas gdy
ztozone tiki glosowe sg dzwigkami artykutowanymi, mogacymi mie¢ pewne znaczenie. Do
ztozonych tikow glosowych nalezag m.in. koprolalia (niecelowe przeklinanie), echolalia
(powtarzanie zastyszanych stow lub sylab) oraz palilalia (powtarzanie wtasnych stow lub
sylab) (4). Przyktadem prostych tikow ruchowych sg klasyczne tiki kloniczne, ktore sg nagte,
gwaltowne i trwajg zazwyczaj <100ms, np. mruganie (4). Ztozone tiki ruchowe przypominaé
moga czynno$ci wykonywane celowo. Wyrdznia si¢ takze tiki wyzwalane bodzcem, ktore
prowokowane s3a przez bodZce wzrokowe, stuchowe, dotykowe czy wewngtrzne, np. tik

pojawia si¢ jako odpowiedz na okreslony gest innej osoby (5).

Poza wyzej wymienionymi istnieja takze tiki nietypowe, nie w pelni spelniajace
kryteria obowigzujacej definicji. Naleza do nich tiki kognitywne, czyli nagte, krotkotrwate,
powtarzajace si¢ zjawiska mentalne, np. powtarzanie stow w myslach. W przeciwienstwie do
klasycznych tikow nie sg one zjawiskami ruchowymi, lecz wystepuja wytacznie w umystach

chorych i stanowig niewidoczny dla otoczenia odpowiednik ztozonych tikéw glosowych,
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takich jak koprolalia, echolalia, palilalia, powtarzanie stéw lub zdan. W odroznieniu od
kompulsji mentalnych, nie sg one zwigzane z odczuwaniem leku (6,7). Kolejnym rodzajem
nietypowych tikow sa tiki dystoniczne, ktore polegaja na dluzszym (>300ms) niz
w przypadku klasycznych tikow skurczu migéni 1 prowadza do przyjecia krotkotrwatej,
przypominajacej dystonie, wymuszonej pozycji (8). Wreszcie, do nietypowych tikow w GTS
nalezg tiki toniczne (TTs) 1 tiki blokujace (BTs), bedace przedmiotem niniejszej rozprawy.
Oba te rodzaje tikow trwaja dtuzej niz klasyczne tiki kloniczne i s3 w porownaniu do nich
mniej gwaltowne. TTs to przedtuzone (>500ms), izometryczne skurcze migsni, ktore
powoduja tylko niewielki ruch lub nie generujg zauwazalnego ruchu, np. napinanie migsni
brzucha (4). TTs, podobnie jak klasyczne tiki kloniczne i wigkszo$¢ zaburzen ruchowych,
nalezag do spektrum pozytywnych zjawisk ruchowych, czyli hiperkinez polegajacych na
wystepowaniu dodatkowych skurczow migsni. BTS to nagle, przejsciowe, catkowite
zahamowania wykonywanej czynno$ci ruchowej albo mowy przy zachowanej §wiadomosci,
np. zahamowanie chodu (4). BTs nalezg do spektrum negatywnych zjawisk ruchowych,
polegajacych na wystepowaniu przejsciowego osrodkowego hamowania aktywnos$ci migsni.
Do spektrum tego zaburzenia naleza takze mioklonie ujemne, negatywna plasawica,
zamrozenie chodu w chorobie Parkinsona, znieruchomienie podczas napadéow padaczkowych

oraz katapleksja.

W codziennej praktyce klinicznej wazna jest odpowiednia diagnostyka rdznicowa
omawianych rodzajow tikow. TTs, polegajace na wystepowaniu wzglednie dlugotrwatych,
izometrycznych skurczow migsni, nalezy réznicowaé z tikami dystonicznymi. W tym drugim
przypadku takze dochodzi do przedtuzonych skurczéw migéni, jednak w przeciwienstwie do
TTs, prowadza one do przyjecia krotkotrwatych, wymuszonych, przypominajacych dystonie
pozycji. Ponadto, tiki dystoniczne czgsto powoduja bol, podczas gdy TTs zazwyczaj sa dla
pacjenta bezbolesne. Diagnostyka roznicowa BTs obejmuje zahamowania ruchowe
w przebiegu OCD, kiedy przerwanie dotychczas wykonywanej czynnos$ci jest skutkiem nagte;j
potrzeby natychmiastowego wykonania czasochlonnej kompulsji (np. liczenia w myslach).
Zahamowanie czynno$ci ruchowej w przebiegu OCD trwa zwykle dluzej niz tik,
a niewykonanie rytualnych czynnosci powoduje narastanie leku, podczas gdy w przypadku
tikow brak jest zwigzku z Igkiem. BTs nalezy takze rdéznicowaé z padaczkowymi napadami
nieSwiadomosci, ktore polegaja na nagtlej utracie swiadomosci, ze znieruchomieniem, bez
upadku pacjenta. Po napadzie chory natychmiast kontynuuje przerwang czynno$¢ (9).

Glosowe BTs roznicujemy z padaczkowymi napadami fonacyjnymi, ktore moga polegac¢ na
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niemoznosci moéwienia podczas napadu mimo $wiadomych prob podejmowanych przez
pacjenta (9). Glosowe BTs nalezy takze réznicowaé z klasycznym jgkaniem. Jgkanie
rozpoczyna si¢ zawsze w dziecinstwie 1 jest najczgsciej izolowanym objawem, bez
wspotistniejacych tikow. BTs moga pojawi¢ si¢ w kazdym wieku i prawdopodobnie zawsze
towarzysza innym tikom. Ta diagnostyka réznicowa jest istotna, poniewaz determinuje wybor
odpowiedniego postepowania terapeutycznego. Logopedyczna terapia mowy zalecana
w przypadku jakania, nie bedzie skuteczna u pacjentéw z BTs, u ktorych jedynie terapia
tikow moze przynies¢ poprawe mowy.

W naturalnym przebiegu GTS tiki typowo rozpoczynajg si¢ w wieku 4-6 lat, osiggaja
swoje maksymalne nasilenie w wieku 10-12 lat, a nastgpnie ich ci¢zkos¢ z wiekiem
stopniowo maleje (10). Catkowite ustgpienie tikow wedlug roznych zrodet wystepuje u 30-
50% pacjentow (11). W badaniu, w ktorym obiektywnie oceniano utrzymywanie si¢ tikow,
stwierdzono je u 90% dorostych, mimo Ze czgsto sami pacjenci nie zglaszali objawow

z powodu ich niewielkiego nasilenia i braku uciagzliwos$ci (12).

Tiki maja pewne cechy charakterystyczne, ktére pozwalaja na ich roéznicowanie
z innymi zaburzeniami ruchowymi. Wigkszos¢ pacjentoéw odczuwa niespecyficzne zjawiska
sensoryczne nazywane sygnatem ostrzegawczym (ang. premonitory urge), ktore pojawiajg si¢
bezposrednio przed wykonaniem tiku. Opisywane sg one jako swedzenie, ucisk, napigcie czy
bol. Wykonanie tiku powoduje natychmiastowe, krotkotrwate ustapienie nieprzyjemnych
sygnatow ostrzegawczych, dajac uczucie ulgi (13). Kolejng cechg charakterystyczng tikow
jest mozliwos¢ krotkotrwalego powstrzymania si¢ przed ich wykonaniem, co wigze si¢ jednak
z wysilkiem i narastaniem wewngtrznego napigcia i dyskomfortu (14). Tiki charakteryzuje
takze sugestywnos¢, czyli zjawisko przejsciowego powracania dawnych tikéw, kiedy pacjent
zaczyna o nich opowiada¢ (14). Pewne czynniki (np. stres) powoduja nasilenie tikow, inne
(np. zajgcia wymagajace koncentracji) ich ostabienie (4). Charakterystyczna dla GTS jest
zmiennos¢ tikow w czasie (ang. waxing and waning course). Tiki wyst¢puja w seriach, a ich
cigzkos¢ fluktuuje na przestrzeni godzin, dni, tygodni i miesiecy. Jedne tiki moga catkowicie
ustgpowac, by zosta¢ zastgpione innymi (15).

Na obraz kliniczny u chorych z GTS istotny wplyw maja wspotistniejace zaburzenia
psychiatryczne, ktore stwierdza sie u ponad 85% pacjentow. Do najczestszych naleza OCD
oraz zespot nadpobudliwosci psychoruchowej z deficytem uwagi (ADHD), z ktorych kazde

dotyczy okoto potowy chorych. Rzadziej wystepuja zaburzenia nastroju, zaburzenia lgkowe
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1 destrukcyjne zaburzenia zachowania, z ktorych kazde wystepuje u okoto 30% pacjentow

(16).

Dotychczasowy stan wiedzy i nowatorski aspekt pracy

Mimo ze TTs i BTs sg znanymi elementami obrazu klinicznego GTS, to niewiele jest
doniesien na ich temat w literaturze medyczne;.

Publikacja 1 ,,Tonic tics in Gilles de la Tourette syndrome”, bedaca przedmiotem
niniejszej rozprawy, jest pierwsza publikacja dotyczaca TTs u pacjentow z GTS.

Na temat BTs, bedacych tematem Publikacji 2 ,,Blocking tics in Gilles de la Tourette
syndrome”, dostgpne sa nieliczne literaturowe doniesienia. Fasano i wsp. (17) opisali
przypadek pacjenta, u ktoérego wystepowaly ztozone tiki ruchowe wtérne do choroby
naczyniowej, ktore powodowaty nagle zatrzymania chodu. Rizzo i wsp. (18) opublikowali
opis przypadku pacjentki, u ktorej wystepowaty epizody naglego zatrzymania chodu. Autorzy
zakwalifikowali te zaburzenia chodu jako tiki, poniewaz chora doswiadczata typowych
sygnatéw ostrzegawczych, odczuwala ulge po zahamowaniu chodu, speiniala kryteria
rozpoznania GTS, a terapia rysperydonem byta skuteczna. Ganos i wsp. (19) opisali zjawiska
blokujace w GTS. Autorzy podkreslili, Ze istniejg trzy rodzaje takich zjawisk: zwigzane
z tikami, zwigzane z OCD oraz o podtozu funkcjonalnym. Zdaniem autoréw BTs wystepuja
rzadko 1 zazwyczaj sg zwigzane z cigzszym przebiegiem GTS. Jakubovski i1 Miiller-Vahl
(20) opublikowali opis dwoch pacjentow z GTS, ktorzy cierpieli na cigzkie zaburzenia
plynnosci mowy spowodowane przez glosowe tiki blokujace oraz palilali¢. Van Borsel i wsp.
(21,22) w dwoch publikacjach analizowali rodzaje nieptynnosci mowy u pacjentow z GTS,
stwierdzajac m.in. zaburzenia mowy w postaci naglych zahamowan dotychczasowej
wypowiedzi, niepelnych wyrazoéw 1 niepelnych zdan.

Publikacje stanowigce przedmiot niniejszej rozprawy sg pierwszymi pracami na temat
TTs i BTs, w ktorych przeprowadzono systematyczng ocen¢ kolejnych pacjentow z GTS,
analizujac duze 1 dokladnie scharakteryzowane pod wzgledem klinicznym grupy chorych.
Przeprowadzona analiza obejmowata pacjentdw o ré6znym czasie trwania choroby, zar6wno
dzieci jak 1 dorostych. Ponadto, dzigki zastosowanej metodologii zbierania wywiadu
uzyskano wiarygodne wyniki dotyczace wystepowania i fenomenologii analizowanych
rodzajow tikéw. Z kazdym pacjentem przeprowadzono czesciowo ustrukturyzowany wywiad
z uzyciem kwestionariusza obejmujacego dane demograficzne i kliniczne. Wszystkim
pacjentom zadawano takie same pytania oraz wszystkim dokladnie i w taki sam sposob

wyjasniono istote TTs 1 BTs.
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Publikacje bedace przedmiotem niniejszej rozprawy sg pierwszymi, w ktorych
analizowano czgsto$¢ wystepowania, wiek poczatku i charakterystyke kliniczng TTs 1 BTs
oraz badano korelacje migdzy tymi nietypowymi tikami a innymi czynnikami. Ze wzgledu na
to, ze TTs i BTs nie w pelni odpowiadajg kryteriom definicji tikow, do analizy statystycznej
wlaczono nie tylko zmienne dotyczace tikow, ale tez zmienne zwigzane ze wspotistniejgcymi
zaburzeniami psychiatrycznymi. Udowodnienie zwigzku badanych zjawisk ze zmiennymi
dotyczacymi tikoéw pozwolito na potwierdzenie przynaleznosci TTs i BTs do spektrum tikow.

W dostepnej literaturze medycznej brak jest danych odpowiadajacych na pytanie, czy
leczenie nietypowych tikéw u pacjentow z GTS powinno by¢ takie samo, jak w przypadku
tikow klasycznych. Potwierdzona przez nas przynalezno$¢ TTs i BTs do spektrum tikow
moze stanowi¢ posredni dowdd na to, ze postepowanie terapeutyczne w ich przypadku

powinno by¢ takie samo jak dla klasycznych tikow.

Uzasadnienie polgczenia publikacji w jeden cykl

TTs i BTs stanowig tiki nietypowe w obrazie klinicznym GTS, co uzasadnia
polaczenie fenomenologii obu tych tikow w jeden cykl publikacyjny. Pomimo ze zaréwno
TTs, jak i BTs sg znanymi objawami GTS, dotychczas niewiele wiadomo byto o czgstosci ich
wystepowania, wieku pojawiania si¢, rodzajach czy korelacjach klinicznych. Wspolnym
celem obu artykutow oryginalnych bylo scharakteryzowanie tych dwoéch rodzajow tikow,
odmiennych od klasycznych tikow klonicznych, oraz znalezienie zaleznosci miedzy nimi
a innymi czynnikami demograficznymi i klinicznymi. Podobna byta takze metodyka obu prac
(czas, miejsce, sposob zbierania danych, uzyte metody statystyczne oraz zmienne, z ktorymi
korelowano wystepowanie analizowanych rodzajow tikow). Wreszcie, podobne byty wnioski
i ich potencjalne znaczenie. Obie publikacje stanowia uzupelienie wiedzy o nadal nie

w pelni poznanej fenomenologii GTS.
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Cele pracy

1. Ustalenie czestosci wystepowania TTs i BTS.

2. Ustalenie poczatku pojawiania si¢ TTs i BTs.

3. Okreslenie szczegotowej charakterystyki klinicznej TTS (grupy zajetych migsni) i BTs
(rodzaje zahamowanej aktywnos$ci ruchowej).

4. Analiza Kkorelacji TTs i BTs z wiekiem, plcig, czasem trwania choroby,
wystepowaniem sygnatow ostrzegawczych, liczbg i nasileniem wszystkich rodzajow
tikow oraz obecnoscig zaburzen psychiatrycznych.

5. Ustalenie, czy analizowane tiki nietypowe nalezg do spektrum tikow czy innych

zaburzeh wystepujacych w GTS.
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Material i metody

W Publikacji 1 do badania wtgczono 241 pacjentow (153 dzieci i 88 dorostych; $redni
wiek 16,3£SD 9,2 lat; 188 o0séb pici meskiej — 78,0 %). W Publikacji 2 liczba pacjentow
wlaczonych do badania wynosita 195 (140 dzieci i 55 dorostych; $redni wiek 15,0 £ SD 9,2
lat, 148 o0sob plci meskiej — 75,9 %). Obie grupy badane sktadaly si¢ czg¢sciowo z tych
samych, cze$ciowo z innych pacjentow. Wynikato to po pierwsze z faktu, ze czas zbierania
danych nieznacznie roznil si¢ w przypadku obu badan: dane kliniczne wykorzystane
w przygotowaniu Publikacji 1 zbierane byty w latach 2013 — 2019, natomiast wykorzystane
w Publikacji 2 w latach 2013 — 2020. Po drugie, w obu badaniach z analizy wytaczono czgs$¢
dzieci, ktore ze wzgledu na mtody wiek nie potrafity rzetelnie relacjonowa¢ doswiadczanych
objawow, a zatem niemozliwa byla wiarygodna ocena wystepowania u nich analizowanych

rodzajow tikow.

Z kazdym pacjentem zebrano wywiad, uwzgledniajacy w szczegdlnosci pytania
o wystepowanie aktualnie lub w przesztosci roznych rodzajow tikow oraz wspolistniejacych
zaburzen psychiatrycznych. Kazdy pacjent zostat zbadany przedmiotowo. Cigzko$¢ tikow
wystepujacych w ciggu 7 dni poprzedzajacych badanie oceniano w skali YGTSS (Globalna
Skala Nasilenia Tikéow z Yale, ang. Yale Global Tic Severity Scale). Oceniano takze
najwieksze nasilenie tikow, jakiego kiedykolwiek do$§wiadczyt pacjent i1 klasyfikowano je
jako tagodne, umiarkowane lub ciezkie. Rozpoznania GTS oraz wspoétistniejacych zaburzen
psychiatrycznych  stawiano na  podstawie klasyfikacji  zaburzen  psychicznych
Amerykanskiego Towarzystwa Psychiatrycznego obowigzujacej w czasie oceny kliniczne;j:
DSM-IV-TR (ang. Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text
Revision, Diagnostyczny i statystyczny podrecznik zaburzen psychicznych, wydanie czwarte)
lub DSM-5. Zebrane dane zostaty poddane analizie statystyczne;.

W Publikacji 1 przeprowadzono analizg statystyczng dla catej grupy badanej oraz
osobno dla podgrupy pacjentow niepetnoletnich i dla podgrupy pacjentow dorostych.
W Publikacji 2 analizie statystycznej poddano dane dotyczace calej grupy badanej, bez
podziatu na podgrupy. W obu publikacjach badano zwigzek analizowanych rodzajow tikéw
z cigzkoscig tikow (wystepujacych u pacjenta aktualnie oraz najwigkszym nasileniem tikow
jakiego kiedykolwiek doswiadczyt pacjent). Ponadto, badano zwigzek TTs i BTS z catkowita
liczba tikow prostych i ztozonych wystepujacych u pacjenta oraz wystgpowaniem typowego

dla tikéw sygnatu ostrzegawczego. W przypadku TTs dodatkowo zbadano korelacje z czasem
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trwania GTS, wystepowaniem ulgi po wykonaniu tiku, obecno$cig tikow dystonicznych oraz
liczbg wspotistniejacych zaburzen psychiatrycznych. W przypadku BTs dodatkowo zbadano

zwigzek z obecnoscig OCD.

Pomimo ze w obu publikacjach stanowigcych przedmiot niniejszej rozprawy badano
korelacje kliniczne nietypowych tikow, to analizowane parametry kliniczne i demograficzne
nie byly w obu przypadkach takie same. Wynika to z faktu, ze odmienna fenomenologia TTs
1 BTs implikowala inng diagnostyke roznicowa (m.in. badano korelacj¢ miedzy TTs
a obecnoscig podobnych fenomenologicznie tikow dystonicznych oraz zwigzek miedzy BTs
a obecnoscig OCD, ktore moze by¢ inng niz tiki przyczyng zahamowania czynnos$ci ruchowe;j
u pacjentow z GTS). Ponadto, obie prace przeszly przed publikacja proces recenzyjny
1 w odpowiedzi na uwagi recenzentoOw niektore dane zostaly usunigte, inne wiaczone do
analizy (m.in. w Publikacji 1 przeprowadzono osobng analize statystyczng dla podgrup
dorostych i dzieci).
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Introduction

Aim  Tonic tics (TTs) are a part of a clinical picture of Gilles de la Tourette syndrome
(GTS) and manifest themselves as sustained and isometric contraction of a muscle
group devoid of the movement effect or accompanied by only slight visible motion.
Theaim of this study was to evaluate the prevalence and phenomenology of TTs, and to
assess the clinical associations of TTs with tic severity and comorbidities in patients
with GTS.

Methods We performed a one-time registration study in a cohort of 241 consecutive
outpatients with GTS aged 5 to 50 years (188 males, 153 patients under the age of 18
years). All patients were personally interviewed and examined.

Results TTs occurred in 85.2% of adults and 63.9% of children and adolescents. Most
frequently reported types of TTs were tensing of the abdomen (58.7%), neck (52.7%),
and upper limbs (50.3%). Multivariate statistical analysis showed a significant correla-
tion between TTs and the total number of simple tics, total number of complex tics, and
age at evaluation. In the group of children and adolescents, an additional significant
variable was the duration of GTS. In the group of adults, significant parameters were
total number of simple tics, total number of complex tics, peak tic severity ever
experienced, premonitory urges, and the presence of dystonic tics.

Conclusion TTs belong to the tic spectrum, common and early symptoms of GTS, are
associated with overall a greater number of tics which are more severe, and with more
comorbidities.

frequency but have persisted for more than 1 year since first
ticonset; tics that are neither substance-induced nordue toa

Gilles de la Tourette syndrome (GTS) is a complex neuropsy-
chiatric condition. The most significant symptoms of the
disease are multiple motor and vocal tics. The disease begins
in childhood and affects children, adolescents, and adults
worldwide.! The diagnostic criteria according to Diagnostic
and Statistical Manual of Mental Disorders-5 include the
presence of at least two motor and one vocal tics at some
time during the illness, although not necessarily concurrent-
ly, onset before age of 18, the tics may wax and wane in
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general medical condition.?

Tics are defined as sudden, rapid, recurrent, nonrhythmic
motor movements (motor tics), or vocalizations (vocal tics).3
Even though this description corresponds well with motor
clonic tics, there are some tics which do not fulfill the above
criteria and therefore should be distinguished. Longer and
slower movement is typical for dystonic tics (DTs);* blocking
tics are a presentation of a rapid cessation of muscle activity
and woluntary action, for example, walking or sptaech;"‘6
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cognitive tics are mental acts that have the equivalent among
complex vocal tics such as coprolalia, echolalia, or palilalia
and are neither visible nor audible;’ and finally tonic tics
(TTs), which manifest themselves as sustained, isometric
contraction of a muscle group devoid of the movement effect
or accompanied by only slight visible motion. We observed
that TTs occur in different parts of the body and are often
associated with features characteristic for typical tics such as
premonitory urges (PU), which are momentarily alleviated
by performance of a tic giving the feeling of relief? We
therefore hypothesized that TTs have the same character-
istics as classic tics and they are a part of the tic spectrum.

Blinking and other clonic tics usually start as a presenting
symptom of GTS at the age of 5 to 7 ye:n's.8 As the disease
progresses, various types of tics may appear at different
times. The prevalence ofdifferent tics may also vary depend-
ing on patients’ age.® We suspected that TTs may appear only
in some patients and wanted to assess whether they are
presenting, early or rather late symptom of GTS.

The most commonly used clinician-rated measure of tic
severity is the Yale Global Tic Severity Scale (YGTSS), which
include the presence of TTs as well. ' we hypothesized
that TTs add significantly to greater tic severity and overall
impairment caused by tics.

Some psychiatric disorders are more common in patients
with GTS, this applies especially to Attention Deficit Hyper-
activity Disorder(ADHD) and obsessive-compulsive disorder
(OCD).'? It seems that the more comorbid disorders patients
have, the more severe tics they develop. Freeman et al
compared the group of patients with GTS without comor-
bidity with patients with at least one additional comorbid
diagnosis. They observed that almost twice as many individ-
uals in the comorbid group had severe tics.'?

In contrast to typical clonic tics, there are also two types of
slow and sustained tics: tonic and DTs3 DTs are defined as
sustained muscle contractions frequently causing twisting
movements, or abnormal, short-lasting, and unfixed postures*
On EMG typical motor clonic tics last less than 100 ms, while
the duration of tonic and DTs is over 300 ms'* and according to
Jankovic, TTs last even longer than DT, that is >500ms.” As
these “nonrapid” tics share some phenomenology. we hypoth-
esized that the occurrence of both tics may be correlated.

The aim of this study was (1) to assess the prevalence, age
of onset, and body distribution of TTs; (2) to investigate
whether TTs are related to PU and if they are associated with
overall tic severity; (3) to ascertain the associations between
TTs and psychiatric comorbidities; (4) to assess the correla-
tions between TTs and DTs; and (5) to distinguish between
the clinical associations of TTs for patients under the age of
18 years and adults.

Materials and Methods

Clinical Evaluation

All the patients were recruited from one single outpatient
clinic, and were personally reviewed and evaluated by the
same clinician well-experienced in tic disorders (PJ.).
Patients were referred to the clinic by general neurologists

and psychiatrists due to problematic diagnosis or tics refrac-
tory to treatment or sought medical advice on their own
because of troublesome tics. The study was designed as a
one-time registration study, as patients were registered in
the database only once, and no additional clinical data
obtained in follow-up visits were included in the analysis.

YGTSS was used to assess the severity of tics within the
last week before the clinical evaluation.'® To assess the
lifetime intensity of tics we defined descriptively the term
peak tic severity, which is worst-ever tic severity experi-
enced by the patient and we questioned it actively. Thus, tics
at their most severe were determined retrospectively on the
basis of an interview with the patient. This definition pre-
vented inappropriate classification, for example, not to clas-
sify the disease as mildin adults with mild tics at the time of
evaluation but with a history of severe tics during childhood.
Peak tic severity was qualified as mild, moderate, or severe.
Mild tics were defined as not related to physical or mental
discomfort, problems in relations with peers, lower than
expected academic achievements, or the need for treatment.
Moderate tics generated only small and temporary restric-
tions in patients’ daily lives (e.g, a few days’ absence from
school, as well as difficulties with homework). Severe tics
caused an inability to continue normal daily activities (e.g.,
repeating grades, losing one’s job or physical discomfort), a
significant deterioration in the quality of life and the neces-
sity of pharmacological therapy. The total number of simple
tics and total number of complex tics were counted for each
patient based on a tic symptom checklist included in YGTSS.
We collected information about the presence of PU and a
feeling of relief following a tic.

The patients were evaluated for the clinical diagnosis of
GTS according to the Diagnostic and Statistical Manual of
Mental Disorders criteria valid at the time of evaluation
(DSM-IV-TR, DSM-5). All patients were systematically inter-
viewed with the aid of semi-structured interview comprised
of demographic and clinical data, which was gathered for all
the patients. This schedule is based on the Tourette syn-
drome International database Consortium Data Entry Form,
developed by Freeman etal,'? in which study theinvestigator
(P.J.) participated and subsequently used this formin clinical
practice. This interview was slightly modified over time and
expanded with the questions on different types of tics
including TTs (each symptom was scored as either present
or absent). The prevalence of the most common comorbid
disorders encountered in GTS was evaluated on the basis of
the same, mentioned above, and semi-structured clinical
interview. Disorders that were listed in this semi-structured
interview were ADHD, OCD, obsessive compulsive behavior
(OCB), depression, anxiety disorder (including different
forms of anxiety disorders, for instance phobias, panicdisor-
der, generalized anxiety disorder, and separation anxiety
disorder), oppositional defiant disorder, conduct disorder,
and autism spectrum disorder. If obsessions and compul-
sions did not cause marked distress and did not significantly
interfere with the person's normal functioning, we diag-
nosed OCB. The list of obsessions and compulsions included
in Yale-Brown Obsessive Compulsive Scale (Y~-BOCS) were
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used to establish clinical spectrum of OCD/OCB. Each patient
was carefully questioned about all the symptoms listed in the
DSM to fulfill the diagnostic criteria of the above-mentioned
comorbid disorders. The diagnoses of mental disorders that
had been made in psychiatric clinics, before our evaluation,
were accepted and included into analyses. For the assess-
ment of comorbidities, no validated ratingscales forall adults
and most patients under the age 18 were used. One-third of
children and adolescents, with more complex psychopathol-
ogy, were assessed with the M.LN.L International Neuropsy-
chiatric Interview for Children and Adolescents. Patients
with severe psychiatric comorbidities were referred to psy-
chiatrist to confirm thediagnosis. Inthis case, the psychiatric
diagnosis was considered to be definite, and as such taken
into consideration in study analyses.

Collection of clinical data from patients with GTS was
approved by the ethics committee of the Medical University
of Warsaw (KB/2/2007).

Study Participants

The cohort of GTS cases comprised 241 consecutive patients
aged 5 to 50 years (mean age: 16.3 £9.2; 188 males, 78.0%).
The subjects were evaluated from 2013 to 2019.One hundred
and fifty-three children and adolescents (63.5%, mean age:
10.4+3.0) and 88 adults (mean age: 26.6+7.1) were en-
rolled. The mean age of ticonset was 6.3 + 2.7 years. Duration
of GTS in children and adolescents ranged 1 to 13 years
(mean: 5.0+2.9 years) and in adults 6 to 39 years (mean:
17.9+73 years). One hundred and ninety-eight patients
(82.2%) had, at least, one psychiatric comorbidity, which
includes 75 adults (85.2%) and 123 patients under the age
of 18 years (80.4%). The number of diagnosed mental dis-
orders ranged from 1 to 7, the median was 2(IQR: 1-3)inall
GTS patients, but 3 (IQR: 2-4) in the group of adults, and 2
(IQR: 1-3) in the group of children and adolescents.

Definition, Differentiation, and Types of Tonic Tics

To avoid misidentification of symptoms, we explained to
patients what the different types of tics are. TTs manifest
themselves as isometric muscle contractions that are associ-
ated with no or only slight movement,? while DTs consist of
slow, twisting movements resembling dystonia.? The duration
of muscle contraction during TTs and DTs is longer compared
with clonic tics, butunlike DTs, TTs do not lead to anyabnormal
postures.™ For example, in the case of abdominal tics, we
qualified them as tonic if they were felt by the patient as
tensing of the abdomen or pulling in the stomach, whereas DT
of trunk and abdomen was a twisting movement that lead to
an abnormal, usually short-lasting and noticeable posture.
Another feature in which these two types of tics differ is
that DTs areoften painful,'> while TTs mostly are not. However,
to distinguish TTs from DTs insome patients may be challeng-
ing, then careful clinical assessment is required. We assessed
whether patients had experienced TTs in the past or were
experiencing them at evaluation. We considered tics to be
currently present if they had appeared in the last 7 days,
consistent with the YGTSS. The presence of TTs was deter-
mined on the basis of the interview, occurrence during the
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examination, or video recording provided by the patient. We
did not use superficial EMG to assess currently occurring tics,
which is a limitation of our study. We also collected informa-
tion about the anatomical location of these tics. Patients
reported the following types of TTs: tensing of the abdomen,
neck, upper limb, lower limb, buttocks, or the whole body.

Statistical Methods
Continuous numerical variables were described by the use of
arithmetic means and standard deviation (mean +SD), dis-
crete numerical variables were depicted by the use of
medians and quartiles (Qs, Qa), and categorical (nominal or
ordinal) variables were presented as absolute numbers with
frequencies (percentages). The Shapiro-Wilk W test was
used to assess the normality of distributions. Levene’s test
was performed to assess the homogeneity of variances.
Comparisons for two independent groups, considering the
numerical traits, encompassed one-way analysis of variance
without replication or the Mann-Whitney U test. Contin-
gency tables, depicting and intersecting two categorical
variables, were provided with the Chi-square test of inde-
pendence with Yate's continuity correction when applicable.
Two-tailed procedures were fitted. A level of p <0.05 was
deemed statistically significant. All variables that had been
significant factors within the univariate analyses were en-
tered into logistic regression models to determine predictors
for TTs in the GTS patients. The regression models were
controlled for the studied patients’ age and gender. The
statistical analyses were performed using Stata/SE release
14.2 (StataCorp LLC, College Station, Texas, United States).
In statistical analysis, we included 232 out of 241 exam-
ined patients. Nine patients were excluded as these were
young children unable to comprehend questions during the
interview, so it was not possible to assess whether they
experienced TTs.

Results

TTs occurred at some point in the lifetime of 167 out of 232
evaluated patients (72%), including 75 out of 88 adults (85.2%)
and 92 out of 144 children and adolescents (63.9%). TTs had
occurred statistically significantly more often in adultsthan in
children and adolescents (p < 0.001) TTs were present in 127
patients (76%) at the time of evaluation. In 40 patients (24%),
they were present only in the past. The age of onset was known
in 109 patients (653%) and the mean age of onset was
104 4.9 years. TTs occurred on average 4.0 4.1 years after
tic onset. Most frequently, the onset of TTs was in child hood
(67% at the age of 3-11 years), less frequent in adolescence
(28.4% at the age of 12-17 years), exceptionally in adulthood
(4.6% at the age >18 years). In patients with TTs, their number
ranged from 1 to 6. The medianwas 2 (IQR: 1-3)overall,but 3
(IQR: 2-4) inthe group of adults, and 2(IQR: 1-3)inthe group
of patients under the age of 18 years.

In more than halfof the patients, tensing of the abdomen,
neck, and upper limbs was found. Less frequently, patients
reported tensing the lower limbs, whole body, and buttocks
(=Fig. 1).
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Fig. 1 Prevalence of tonic tics by their location (n=167).

Univariate analysis showed a statistically significant corre-
lation betweenTTs and peak tic severity, YGTSS, total number
of simple tics, total number of complex tics, number of mental
disorders, age at the time of evaluation, duration of GTS, DTs,
presence of PU, and feelingof relief after tic. Univariate analysis
performed in the group of children and adolescents showed a
statistically significant association between TTs and total
number of simple tics, total number of complex tics, age at
the time of evaluation, and duration of GTS, while in the
analysis performed in the group of adults, the correlation
between TTs and peak tic severity, total number of simple
tics, total number of complex tics, DTs, and PUwas statistically
significant (= Table 1). Multivariate logistic regression analysis
showed only significant association between TTs and age at the
time of evaluation, total number of simple tics, and total
number of complextics. In the multivariate analysis performed
in a group of children and adolescents statistically significant
parameters were total number of simple tics, total number of
complextics, ageatthetime of evaluation, and duration of GTS,
whileintheanalysisfor thegroup of adults, the totalnumber of
simple tics, total number of complextics, peak tic severity, DTs,
and PU turned out to be statistically significant (~Table 2).

Discussion

This publication shows that TTs are a common symptom of
GTS. In our study group, TTs occurred at some point in the
lifetime in 7 out of 10 consecutively examined patients. TTs
were reported more often by adult patients, which results
probably from longer disease duration and greater age at
patients’ evaluation (~Table 1). Our findings show that the
risk of TTs increases with the duration of the disease but only

in childhood and adolescence, which suggests that in most
patients TTs will appear during these periods. This thesis
seems to be confirmed by the fact that the group of nonadult
patients with TTs was significantly older than the group of
nonadult patients without suchtics (~Tables 1 and 2). Age at
onset of TTs was known in two-third of patients. In nearly
67% of them, TTs had theironsetinchildhood, less frequently
in adolescence, and onset in adulthood wasfound exception-
ally. We assume that even in the few patients who reported
the onset of TTs in adulthood, these tics have actually
occurred before. Due to recall bias, many adult patients do
not remember the symptoms that occurred in childhood and
they usually come alone for outpatient visits, without
parents. Mean age of TTs onset was just over 10 years, which
was on average 4 years after first tic onset. Thus, TTs seem to
be an early symptom of GTS, and although they cannot be
considered as a presenting symptom, they seem to join
classic tics after only a few years of the disease.

Our study shows that TTs may be present as a single
phenomenon or may occur as a few tics in the same patient.
In the study group, the number of these tics ranged from 1
to even 6, the median was 2 (IQR: 1-3). Adult patients
reported more types of TTs compared with children and
adolescents, which probably results from longer disease
duration or greater awareness of tic symptoms. Tensing the
axial muscles (abdomen and neck) was found most com-
monly, followed by tensing the limb muscles. TTs occurred
more often within the upper part of the body. Tensing the
abdomen was the most frequently reported tonic tic among
our patients (~Fig. 1). Therefore, the incidence of TTs in
different parts of the body differs from that observed for
classic tics. Typically, motor tics located most often in the
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Table 2 Multivariate logistic regression estimates

Variable All GTS patients (n=232) Children and adolescents Adults with GTS (n=87)
with GTS (n= 145)

OR |95%Cl p-Value | OR | 95% CI p-Value | OR | 95% CI p-Value
Gender (females) 1.64 | 0.69-3.91 | 0.264 1.27 | 0.55-2.95 | 0.576 0.81 | 0.20-3.36 | 0.776
Age (y) 1.06 | 1.02-1.12 | 0.009 1.28 | 1.11-1.47 | <0.001 | 0.99 | 0.91-1.08 0.890
Duration of GTS (y) 0.95 | 0.81-1.11 | 0.484 1.31 | 1.13-1.51 | <0.001
YGTSS 0.98 | 0.95-1.02 | 0.336
Peak tic severity 1.86 | 0.78-4.43 | 0.164 3.80 | 1.27-11.84 | 0.017
Premonitory urges 1.03 | 0.34-3.16 | 0.954 469 | 1.30-16.88 | 0.018
Relief after tic 2.08 | 0.93-4.66 | 0.076
Total number of simple tics 1.17 | 1.05-1.31 | 0.005 1.23 | 1.10-1.38 | <0.001 | 1.24 | 1.06-1.46 | 0.007
Total number of complex tics | 1.11 | 1.02-1.22 | 0.023 1.12 | 1.03-1.23 | 0.012 1.40 | 1.09-1.79 | 0.008
Dystonic tics 0.82 | 0.34-1.94 | 0.647 4.00 | 1.13-14.17 | 0.032
Number of mental disorders | 0.80 | 0.60-1.05 | 0.105

Abbreviations: (1, confidence interval; GTS, Gilles de 1a Tourette syndrome; OR, odds ratio; YGTSS, Yale Global Tic Severity Scale.

eyes, face, and head are a presenting symptom of GTS,
followed by the neck and shoulders, later and less often
they affect the arms and hands. Motor tics of the trunk and
legs are the least common. 816

Occurrence of PU and a feeling of relief following a tic are
another characteristic features of tics." Univariate analysis
showed statistically significantly more frequent occurrence
of PU in the group of patients with TTs compared with the
group without these tics (~Table 1). According to the litera-
ture approximately 90% of adults and 37% of children with
GTS report theoccurrence of PU.'7*'® Thus, it is not surprising
that TTs were associated with PUmore often in adults than in
children and adolescents (~Tables 1 and 2). In a study by
Leckman et al, 93% from 135 evaluated patients reported
experiencing PU. The mean age at which the patients first
became aware of PU was 10.0£6.2 years, which was on
average 3.1+5.7 years after the onset of tics.'® This corre-
sponds to the characteristics of patients with TTs in our
cohort- the mean age at onset of TTs was 10.4 +4.9 years,
which was 4.0 4.1 years after first tic onset. This addition-
ally proves that patients with TTs can potentially experience
and report the occurrence of PU. If clinicians are aware that
TTs are often associated with the occurrence of PU, it could
increase in the number of patients who would be candidates
for behavioral therapy because ticrelated PU enable to
implicate this first-line treatment. In addition, some patients
with GTS perceive tics as voluntary movements made auto-
matically to reduce the PU.2” Due to the fact that patients
with TTs significantly more often experience PU, they are
more likely to consider these tics as voluntary movements
compared with GTS patients who do not have TTs. Another
typical feature of tics is a feeling of relief after tic, which is
related to short-term disappearance of PU. Univariate analy-
sis showed that reliefafter tic occurs significantly more often
in the group of patients with TTs compared with the group
without these tics (=Table 1). In about third-fourth of

patients TTs were present at the time of evaluation, and in
about one-fourth they occurred only in the past. This proves
that TTs have features characteristic for other tics, such as
variabilityover time, and they canoccurand vanishsimilar to
typical tics. The above paragraph proves that TTs have many
characteristics of classic tics that enables us toinclude TTs in
the tic spectrum.

In the natural course of GTS, tics commonly have their
onset at the age of 4 to 6 years, reach their peak severity at
the age of 10-12 years, and then their intensity gradually
decreases during adolescence and adulthood.?' The mean
ageof onset of TTs inour patientscoincides with the period of
greatest severityoftics. Thismay suggest that this typeof tics
can add significantly to the impairment caused by tics. The
results of our analysis suggest that TTs occur in patients with
amore severe form of GTS. We proved that TTs correlate with
a higher total number of tics, greater tic severity, and
additionally with a greater number of psychiatric disorders.

Wefound that at least one psychiatric disorder occurred in
82.2% of our patients. Univariate analysis showed significant-
ly more psychiatric disorders in the group of patients with
TTs compared with patients without TTs; however, this
correlation was not confirmed neither by multivariate anal-
ysis nor by analyses conducted separately in the groups of
patients under the age of 18 years and adults (~Tables 1 and
2). It is not clear whether the presence of TTs reflects a more
severe GTS phenotype that is associated with more comor-
bidities, or whether the presence of concomitant psychiatric
disorders increases the risk of TTs.

As TTs and DTs belong to “nonrapid™ tics, we suspected
that characteristics and clinical correlates might be similar
for both these tics. Actually, the prevalence and mean age at
onset of TTs and DTs were nearly the same (72 and 73.9%,
and 10.4 and 9.9 years, respectively). Additionally, clinical
analysis of DTs performed by our team in nearly the same
patient cohort showed similar results compared with those
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we obtained during the analysis of TTs.22 Among variables
included in analyses of both DTs and TTs, almost the same
parameters turned out to be statistically significant: sever-
ity of tics at the time of evaluation (YGTSS) and in the past
(peak tic severity), number of mental disorders, total num-
ber of simple, and total number of complex tics. Only age
was not a statistically significant parameter in the analysis
of DTs, while it was for TTs. In the present study, we showed
that DTs occurred more frequently in patients with TTs, and
the positive correlation between TTs and DTs in adult
patients was confirmed by multivariate analysis (~Tables
1 and 2). Similarities of clinical phenomenology between
these two types of tics and their coexistence in many
patients may confirm their affiliation to the “nonrapid”
tic spectrum.

Affiliation of TTs to the tic spectrum demonstrated in this
publication suggests that their treatment may be the same as
that of classic tics. Although there is a relationship between
TTs and the overall severity of tics, the treatment should only
be initiated in patients for whom tics are bothersome, as in
the case of typical clonic tics. Despite many similarities
between TTs and DTs we have described, it seems that the
injections with botulinum toxin, although effective in many
patients with DTs,'® will not find application in patients with
TTs. This is due to the fact that TTs affect large muscle groups,
for example, the entire limb or the entire abdomen, so it is
not possible to administer botulinum taxin to all muscles
responsible for causing symptoms.

Conclusion

The diagnosis of GTS is based on theclinical picture. Therefore,
clinicians should carefully search for any tic symptoms and
actively ask patients about their occurrence. We showed that
TTs belong to the tic spectrum, are common and early symp-
toms of GTS, and should be differentiated from DTs. We also
found that patientswith TTs have agreater total number of tics
which are more severe, and they have more comorbidities.
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Introduction: Patients with Gilles de la Tourette syndrome (GTS) may experience
blocking tics (BTs) defined as recurrent, brief cessations of motor acts. The aim of this
study was to assess the prevalence, age of onset, and clinical correlates of BTs in
GTS patients.

Materials and Methods: We performed a one-time registration study in a cohort of 195
consecutive GTS patients aged 5-66 years (mean age: 15.0 &+ 9.2; 47 females, 24.1%).
All patients were personally interviewed and examined.

Results: At least one BT occurred at some point in the lifetime of 73 patients (37.4%)
with a mean age of onset of 10.4 + 5.9 years. BTs occurred an average of 4.8 + 5.3 years
after tic onset. The most common BT was cessation of walking (n = 59, 80.8%), followed
by speech (n = 19, 26.0%), running (n = 18, 24.7%), and writing (n = 9, 12.3%). Most of
the patients (n = 52, 71.2%) reported cessation of only one activity. Clinical associations
of BTs included more severe tics, overall greater number of tics, and, to a lesser extent,
higher age at evaluation and comorbid obsessive-compulsive disorder.

Conclusions: BTs represent complex tics, early and commeon symptoms of GTS, and
are associated with a more severe form of GTS.

Keywords: Gilles de la Tourette syndrome, Tourette disorder, blocking tics, blocking phenomena, negative motor
ph a, wplex tics, obsessiy pulsive disorder
INTRODUCTION

Tics are defined as sudden, rapid, recurrent, non-rhythmic motor movements or vocalizations,
generally preceded by urges. This definition is accurate for motor clonic tics, but some tics do
not fulfill the above criteria. Blocking tics (BTs) are one of those that differ from typical tics and
could be classified in the spectrum of negative motor phenomena which also include negative
myoclonus, freezing of gait, epilepsy and cataplexy. Blocking phenomena occur in Gilles de la
Tourette syndrome (GTS) but they have not been widely investigated and only a few reports on
them are available in the medical literature.

Ganos et al. (1) distinguished three types of these blocking phenomena: related to tics, related
to obsessive-compulsive behavior/disorder (OCB/OCD), and of a functional nature. The authors
emphasized that there are two types of blocking phenomena regarding tics: a brief inhibition
of voluntary movement resulting from prolonged dystonic tics, or a cessation of motor output
appearing without any noticeable reason. In the authors experience, blocking phenomena in the
context of tics are rare and usually associated with a more severe form of GTS. Jankovic (2)
emphasized that BTs may result not only from prolonged dystonic but also tonic tics. Fasano et al.
(3) reported about a patient who presented with complex motor tics which affected his gait. In this
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case a sequence of jerks involving the trunk, arms, and face was
leading to sudden cessation of walking. Rizzo et al. (4) published
a case report of a patient who suffered from a gait disorder in the
form of episodes of sudden gait arrest. The authors eventually
qualified gait disorders as tics. Many arguments supported this
diagnosis: the patient experienced a typical premonitory urge
when she tried to suppress gait arrest and the relief of this
feeling after she stopped again, when gait arrest could manifest
repeatedly in clusters. The patient also fulfilled the diagnostic
criteria of GTS and therapy with risperidone was effective.

Blocking phenomena may also apply to speech and result
in difficulties with speech initiation, interruption of speech,
and problems with completing sentences, resembling stuttering
or cluttering. Jakubovski and Miiller-Vahl (5) published a
description of two young male patients with treatment-resistant
GTS who suffered from significant speech disfluencies caused by
vocal blocking tics and palilalia. Van Borsel and Vanryckeghem
(6) presented the case of an 18-year-old patient in which, at
the age of 14, ~2 years after the diagnosis of GTS, disfluent
speech was first observed. One of the manifestations of his
speech disorder was an inability to formulate ideas, due to halting
speech and then continuing speaking in short spurts. In another
paper, Van Borsel et al (7) analyzed the speech patterns of
three patients with GTS. Among many disfluencies, incomplete
phrases, within-word blocks, and broken words were found.

Kwak and Jankovic (8) mentioned several mechanisms
underlying phonic BTs. One of them is an isometric contraction
of the abdominal muscles producing a Valsalva maneuver which
leads to sudden cessation of speech. Blocking tics may also
be part of a sequential complex tic, and the influence of
comorbid OCD is also important in the appearance of BTs.
Ganos et al (1) highlighted that the blocking phenomena
associated with OCB/OCD phenomenologically resembles the
cessation of motor output caused by tics, however, obsessions
and covert compulsions are the reason for the cessation of the
patient’s activities.

According to the above literature data and our own clinical
experience, we divided BTs into primary and secondary. Primary
BTs are a sudden cessation of voluntary motor acts neither due
to other motor tics nor vocalizations, usually not preceded by
urges, while secondary BTs are a consequence of other motor
tics, usually related to premonitory urges. We also noticed that
some patients with GTS and comorbid OCD experienced tic-
like blocks rather than OCD-related motor blocks. This suggests
that in GTS patients both tics and OCD symptoms may lead
to the manifestation of BTs. In contrast to Ganos et al. (1), we
encountered BTs quite often in children and adults with GTS. To
the best of our knowledge, there are no research data regarding
BTs in clinical samples in medical literature.

The aim of this study was to assess the prevalence, age of
onset, and clinical correlates of BTs. We hypothesized that:
(1) the incidence of BTs is higher than previously expected
and varies with the age of the patient; (2) patients with more
severe tics and comorbid OCD develop BTs more often; (3)
premonitory urges are experienced by patients with BTs less
often as BTs occur abruptly and are more automatic than
other tics.

Frontiers in Neurology | waww.frontiersin.org

31

Blocking Tics in Tourstte Syndrome

MATERIALS AND METHODS

Clinical Evaluation

All patients were recruited from a single outpatient clinic and
were personally reviewed and evaluated by a single clinician well-
experienced in tic disorders (PJ). The patients were registered in
the study only once, and no additional clinical data obtained in
follow-up visits were included in the analysis.

The patients were diagnosed with GTS in accordance with
the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5). All patients were systematically interviewed with the
aid of a semi-structured interview comprised of demographic
and clinical data which was gathered for all of the patients.
This questionnaire is based on the TIC (Tourette syndrome
International database Consortium) Data Entry Form, developed
by Freeman et al. (9), in which study the investigator (P])
participated and subsequently uses this form in his own clinical
practice. This interview had been slightly modified over time
and expanded to include questions regarding different types of
tics, including BTs (each symptom was scored as either present
or absent).

BTs were defined as sudden and transient cessation of
motor activity with maintained consciousness (2). The diagnosis
of BTs was based on the interview, occurrence during the
examination, or provided video recordings. We actively asked
the patients if they had experienced motor blocks in the past
or at present (within the last 7 days). Based on our experience,
we distinguished four activities that we asked for regarding BTs
phenomenon: walking, running, speech and writing. We did not
analyze primary and secondary tics separately because, due to
recall bias, many patients were unable to precisely describe their
symptoms and did not remember whether a BT was related to
another tic or not. Therefore, we combined both of these blocking
phenomena into one group of BTs. We excluded OCD-related
blocking phenomena resulting from severe, time-consuming
obsessions or mental compulsions (e.g., counting, checking, “just
right phenomenon”) which usually lasted much longer compared
to BTs and were better explained by OCD symptoms. If we
suspected a functional nature of blocking phenomena these
patients were also excluded from the study.

The described phenomena are illustrated by the attached
videos. Supplementary Video 1 shows an 11-year-old girl with
multiple motor BTs. In the Supplementary Video 2 patient with
severe phonic BTs is presented. The Supplementary Video 3
shows a patient with OCD-related motor blocks, and although
such patients were not included into our study, the differential
diagnosis between BTs and OCD-related blocking phenomena
is essential.

The Yale Global Tic Severity Scale (YGTSS) was used to
assess the severity of tics within the last week before the clinical
evaluation (10). The total number of simple tics and total number
of complex tics were counted for each patient based on a tic
symptom checklist included in the YGTSS. To assess the lifetime
intensity of tics we questioned about worst ever tic severity and
qualified it as mild, moderate, or severe. Mild tics were defined
as not related to physical or mental discomfort, problems in
relations with peers, less than expected academic achievements
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and the need for treatment. Tics were assign as moderate if
they generated only slight and temporary restrictions in the
patients’ daily lives (e.g, a few days’ absence from school, as
well as difficulties with homework). Tics classified as severe were
those that caused an inability to continue normal daily activities
(e.g., repeating grades, losing oné’s job or physical discomfort),
a significant deterioration in the quality of life and the necessity
of pharmacological therapy. We also collected information about
the presence of premonitory urges.

To make a diagnosis of OCD, each patient was carefully
questioned about obsessions and compulsions according to the
checklist included in the Yale-Brown Obsessive Compulsive Scale
(Y-BOCS). Then we analyzed if any of the present symptoms
fulfilled the diagnostic criteria for OCD listed in the DSM-5. If
a diagnosis of OCD had been made in psychiatric clinics before
our evaluation, it was accepted and included into the analysis.

Different methods of data collecting were applied to children
and adult patients. In contrast to children and adolescents, in
whom most clinical information was provided by their parents,
adults reported them themselves. All questions asked during the
interview were part of routine practice and therefore no refusal
rate is reported in this study.

Study Participants

The cohort of GTS cases comprised of 195 consecutive patients
aged 5-66 years (mean age: 15.0 & 9.2; 47 females, 24.1%). The
subjects were evaluated from 2013 to 2020. One hundred and
forty children (71.8%, mean age: 10.3 £ 2.7) and 55 adults (mean
age: 27.1 % 8.8) were enrolled. The mean age of tic onset was 6.2
=+ 2.7 years old. Duration of GTS in children ranged 1-13 years
(mean 4.9 £ 2.6 years) and in adults 3-34 years (mean 17.0 £
7.0 years).

Statistical Methods

The statistical analyses were performed using Stata/SE release
142 (StataCorp LLC, College Station, Texas, USA). Data was
presented as: (1) arithmetic means and standard deviation
(mean =+ SD) for continuous numerical variables; (2) medians
and quartiles (Q;, Q3) for discrete numerical variables; (3)
absolute numbers with frequencies (percentages) for categorical
variables. Comparisons for two independent groups, considering
the numerical traits, encompassed one-way analysis of variance
without replication or the Mann-Whitney U test. Contingency
tables, depicting and intersecting two categorical variables, were
provided with the Chi-square test of independence with Yate’s
continuity correction when applicable. Regarding the statistical
analyses carried out, their outcomes were considered significant
when a two-tailed test returned p < 0.05. Gender and age were
entered into the multivariate model as control variables.

RESULTS

At least one BT occurred at some point in the lifetime of 73 of
195 patients (37.4%), including 29 of 55 adults (52.7%) and 44
of 140 children (31.4%). BTs occurred significantly more often
in adults than in children (p = 0.006). BTs were present in 48
patients (65.8%) at evaluation, and in 25 patients (34.2%) they
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TABLE 1 | Univariate comparisons between BTs+ and BTs- study groups
{n = 195, missing data were deksted cass-wizg).

Variable Patients Patients p-value
with BTs without BTs
in=73) (n=122)

Gender femdes), n (%) 19 (26.0) 28 (23.00 0827
Age at evaluation 16.8 (9.4), 140B.9), 0.042
(years), mean (SD), min.—-max. 644 5-66
Woret ever tic severty, n (%)

Mild 6@3.2 32 (26.2)

Moderate 32 (43.8) 74 (80.7) <0.001

Sewvers 35 (48.0) 16(13.1)
YGTSS, 59 (47-72), 35 (20-54), <0.001
median (Q,-Q3), min.-max. 12-66 5-85
Total number of simple tica ever 12(10-47), 11 ([7-14), 0.030
expencnced, 5-25 2-24
median (Q4-Qs), min.—max.
Totdl number of complex tice ever Q(e-15), 5 (3-8), 0-28 0.002
expenenced, median (Qs-Q3), 1-30
min ~meax.
Premonitory urges, n (%) 41 (59.4) €9 (63.9) 0550
Obessesive-Compusive Disorder, 24 32.9) 20 (16.4) 0.009
n (%)
BTz, biocking tics; n, number; SO, standard deviation; min., minmum vake; max.,

maximum vehe; YGTSS, Yale Giobal Tic Seventy Scorg Q,, lower guartie; Qu,
upper quartite, Boid valuss are those statisticaly significant p «< 0.06.

were present only in the past. The age of onset was known
in only 50 patients, and was 104 =+ 5.9 years (range: 4-30
years). BTs occurred an average of 4.8 £ 5.3 years after tic
onset. Most frequently, the onset of BTs was during childhood
(76.0% at the age of 5-11 years), less frequently in adolescence
(12.0% at the age of 12-17 years) and in adulthood (12.0% at
the age >18 years). The most common BT was cessation of
walking (n = 59, 80.8%), followed by speech (n = 19, 26.0%),
running (n = 18, 24.7%), and writing (n = 9, 12.3%). Fifty-two
patients (71.2%) reported cessation of one activity, 11 patients
(15.1%) of two activities, three types of BTs occurred in nine
patients (12.3%), and only one person (1.4%) had four types of
BTs. The median of number of BT types was one (Interquartile
Range IQR 1-2).

Univariate analysis showed a significant correlation between
BTs and the worst ever tic severity, YGTSS, total number of
simple tics, total number of complex tics, age at evaluation, and
OCD (Table 1). Multivariate logistic regression analysis showed
a significant association between BTs and the worst ever tic
severity, and total number of complex tics (Table 2).

DISCUSSION

Among the patients with BTs, 2/3 had incidents present at
evaluation and in 1/3 they occurred only in the past. Thus, BTs
have a “waxing and waning” pattern, which is characteristic for
classic tics. It can be inferred that BTs belong to complex tics
based on the calculated correlation between BTs and the total
number of complex tics, suggesting that several muscles must be
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TABLE 2 | Multivariate logistic regression estimates (1= 195).

Variable OR 95% CI p-value
Gender (lemalee) 058 0.46-215 0.417
Age at evaluation (years) 108 087-1.09 0.378
Worst ever tic severity 304 1256733 0.014
YGTSS 101 088105 0.492
Total number of simple tics ever exparienced 098 0.83-1.11 0.506
Total number of complex tics ever expenenced 141 1.01-1.23 0.044
Obesssive-Compulsive Disordsr 230 0454169 0455

OR, odds ratio; O, confidencs intenal YGTSS, Yake Giobal Tic Severity Scors. Sold vakiss
&ra thoss statistically significant p < 0.08

involved to produce a BT. Additionally, BTs appeared on average
a few years after tic onset which corresponds to observations that
complex tics generally appear later than simple ones (11). We did
not find a significant difference in the incidence of premonitory
urges in the group of patients with BTs as compared to patients
without BTs. Thus, the statistical analysis did not confirm our
clinical speculation that BTs are slightly more automatic than
other types of tics.

We analyzed primary and secondary BTs together, because it
was not possible to differentiate them based on the interview.
On the one hand, inhibition of performed activity may have two
causes, even occurring together in the same patient. For example,
cessation of writing may once be a primary BT and another time
result from a sudden motor tic of the upper limb. On the other
hand, different patients may report the same symptom which has
a different cause in each of them. For example, gait arrest may be
a primary BT in one patient, and in the other, cessation of walking
may be secondary to the need to jump or squat. Our patients
very rarely reported the occurrence of BTs spontaneously, in
most cases we had to ask about their presence. This is probably
because many BTs are secondary to other tics and for this reason
patients do not distinguish them. It seems that if we were to only
include primary BTs into the analysis, their prevalence would be
much lower. Including patients with BTs secondary to other types
of tics preceded by urges into the BT group may be a possible
reason for not finding a significant difference in the incidence
of premonitory urges in patients with BTs compared to patients
without these tics.

Although we excluded patients with clear OCD-related motor
blocks, we showed a positive correlation between BTs and the
presence of OCD, but only in univariate statistical analysis
(Tables 1, 2). Based on our findings, we believe that tic-related
variables, compared to OCD, are more important correlates of
BTs (Table 2). OCD is one of the most common comorbidities
in GTS patients and the clinical picture of compulsions and tics
overlaps. Therefore, it is possible that either we enrolled some
patients with OCD-related motor blocks into our study group or
OCD represents a putative risk factor for the development of BTs.
Kwak and Jankovic described a patient in whom verbal blocking
had a dual background: speech was delayed by completing a
specific thought pattern in response to an obsession but also by
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completing a stereotypic motor tic (8). We can speculate that tic-
related and OCD-related motor blocks may belong to the same
spectrum of negative motor phenomena.

Patients with BTs had more severe tics, as assessed with the
YGTSS, worst ever tic severity, and a greater overall number of
tics (Tables 1, 2). This seems to prove that BTs are associated with
a more severe form of GTS. Another argument supporting this
theory is the coincidence of BT onset with the period of most
severe tics. The severity of tics typically peaks at the age of 10-12
years and then tics subside significantly during adolescence (12).
In our study, BT onset was just over 10 years of age. The
overlapping of BT onset with the most severe period of the
disease may suggest that this type of symptom can significantly
add to the impairment caused by tics.

One of our hypotheses assumed that BTs were much more
prevalent in GTS patients than previously thought and that a
patient’s age could be a variable influencing the incidence of BTs.
This seems to be confirmed by the fact that patients with BTs were
older at evaluation than patients without such tics, and that BTs
occurred more often in adults than in children. They appeared in
more than 1/3 of all GTS patients and, in about % of patients, the
onset of BTs was during childhood. Therefore, we can consider
them as an early and common symptom of GTS.

We believe it is clinically important to be aware that the
clinical picture of GTS include blocking phenomena. Otherwise
patients with tics reporting sudden inhibitions of motor activity
could be misdiagnosed as having functional disorders. It results
from the fact that BTs do not fit the current definition of tics
which basically applies to clonic tics. Similarly, tonic and dystonic
tics also do not meet the classic criteria of tics and are therefore
often underdiagnosed. As mentioned before, BTs are sometimes
the result of prolonged tonic or dystonic tics. Thus, the presence
of BTs may bring the clinician’s attention to the presence of other
atypical tics. It is important to diagnose accurately all patient’s
symptoms to correctly assess the total impairment caused by tics.
This enables the clinicians to implement the tic-specific therapy
when it is necessary.

Due to the fact that about half of GTS patients have comorbid
OCD (13), it is important to differentiate between BTs and
OCD-related blocking phenomena in GTS patients. In contrast
to BTs which belong to involuntary movements, OCD-related
blocking phenomena are performed voluntarily. In the latter
case inhibitions of motor activity are caused by a sudden need
to immediately perform certain activities in a planned, specific
way. This results in the interruption of the current activity
in order to perform the set of mental or motor compulsions.
In OCD patients refraining from performing these ritualistic
behaviors leads to increased tension and anxiety while BTs are not
anxiety-related. Another difference between the two discussed
phenomena is that BTs are usually short lasting while OCD-
related cessations of motor output last longer as performing
compulsions is often time-consuming. The above differential
diagnosis is essential because both pharmacological treatment
and behavioral interventions are different for tics and OCD.

It is worth noting that phenomenologically, phonic BTs may
resemble stuttering. Van Borsel et al. analyzed speech patterns
in patients with GTS and found that they do not meet the
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criteria of any known and well-defined speech disorders but are
similar to stuttering, cluttering and palilalia (6, 7). In patients
with GTS stuttering is considered fairly common, with incidence
varying according to different studies, from 15.3 (14) to 31.3%
(15). Perhaps in some cases these are misdiagnosed BTs. It is
clinically important to differentiate genuine stuttering from tic-
related cessations of speech because it influences the choice of
the therapeutic methods employed. It seems that speech therapy,
although recommended for stuttering, does not improve BTs in
which only tic-specific therapy is effective (5).

We believe that our study proves that BTs, although not
widely investigated so far, are an important part of GTS clinical
picture and therefore require further research. It seems that
clinicians should actively investigate whether inhibitions of
motor activity occur in their GTS patients. Perhaps a useful
tool would be to create questionnaires concerning atypical tics
to collect information on their prevalence, duration, age of
onset, and correlation with other tics. Using such a tool in
everyday practice could allow to correctly diagnose more patients
and would facilitate future research on tics that do not fit the
classic definition.

The most important limitation of the performed study was
recall bias. Some patients did not remember whether they had
ever experienced any cessations of motor activity, the exact
phenomenology of symptoms or the age of onset. This applies in
particular to adult patients in which BTs occurred in childhood
and to patients with secondary BTs as such patients were often
unaware of their inhibitions of motor activity. Only in a few cases
family members provided additional useful information. Another
limitation of the study was that 1/3 of patients with BTs reported
presence of BTs only in the past. In these cases, it was not possible
to objectify the reported symptoms because patients were not
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Podsumowanie

W publikacjach bedacych przedmiotem niniejszej rozprawy scharakteryzowano TTs
I BTs, a uzyskane wyniki potwierdzity poczatkowe przypuszczenie, ze te dwa rodzaje
nietypowych tikoéw maja wiele cech wspdlnych i1 uzasadniona jest ich wspolna analiza. Oba
omawiane rodzaje tikow pojawiajg si¢ u pacjentow z GTS w wieku $rednio nieco ponad 10
lat, tzn. majg swoj poczatek Srednio 4-5 lat pdzniej niz klasyczne tiki. Nalezg wiec do
wezesnych, ale nie pierwszych objawdéw GTS. Wiek poczatku TTs i BTs przypada na okres
najwickszego nasilenia tikow w naturalnym przebiegu choroby, ktéry typowo wystepuje
w wieku 10-12 lat. Wydaje si¢, ze fakt pojawiania si¢ w tym czasie TTs i BTs moze
przyczynia¢ si¢ do wigkszej cigzkosSci tego okresu choroby. Stuszno$¢ powyzszego
stwierdzenia potwierdza wykazana w toku przeprowadzonej analizy statystycznej korelacja
TTs i BTs z wigksza liczbg i wickszym nasileniem tikdw, a wigc z cigzszym przebiegiem
GTS. Kolejng wspdlng cechg TTs 1 BTs, charakterystyczng takze dla klasycznych tikow, jest
udowodniona w obu publikacjach zmienno$¢ wystepowania (mozliwos$¢ ustgpienia) w czasie
trwania choroby. Dodatkowo, w przypadku TTs stwierdzono zwigzek z wystgpowaniem
sygnatow ostrzegawczych oraz odczuwaniem ulgi po wykonaniu tiku, co jest ich kolejng
cechg wspolng z klasycznymi tikami. Zaréwno TTs, jak i BTs moga wystepowac pojedynczo,
ale mozliwe jest tez wystepowanie kilku rodzajéow tych tikow u jednego chorego. Liczba
rozpoznawanych u jednego pacjenta TTs wynosita od 1 do 6, liczba stwierdzanych BTs
wynosita od 1 do 4.

Oprocz licznych omoéwionych powyzej cech wspolnych, w pracach wykazano takze
r6éznice pomiedzy TTs 1 BTs. Wystgpowanie TTs w pewnym momencie trwania choroby
stwierdzono u prawie % pacjentow, zatem ten rodzaj tikow okazal si¢ okoto dwa razy
czestszy niz BTs, ktore wystepowaly w pewnym momencie trwania choroby u ponad Y5
badanych. Kolejng roéznica migdzy omawianymi rodzajami tikow okazato si¢ to, ze BTs sa
bardziej mimowolne (automatyczne), gdyz w przeciwienstwie do TTs, nie sa zwigzane
Z czestszym wystepowaniem sygnalow ostrzegawczych. TTs, podobnie jak klasyczne tiki
kloniczne ruchowe, sa zatem ruchami tylko czg¢$ciowo mimowolnymi (ang. unvoluntary
movement disorders), poniewaz pacjent traktuje je czgsto jako ruch dowolny wykonywany
w celu pozbycia si¢ nieprzyjemnych wrazen poprzedzajacych tik i jest w stanie chwilowo
powstrzyma¢ si¢ przed ich wykonaniem, jednak kosztem narastania dyskomfortu.
W porownaniu do TTs, BTs zdaja si¢ by¢ ruchami bardziej mimowolnymi i mniej

kontrolowanymi (ang. involuntary movement disorders).
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TTs mogg by¢ tikami prostymi, wywotanymi skurczem pojedynczego migsnia lub
jednej grupy migéni (np. napinanie mie$ni brzucha) lub tikami ztozonymi, ktére angazuja
wiele grup mig$niowych (np. napinanie mig$ni catej konczyny). BTs nalezag do tikow
ztozonych, ktéorych wystgpienie zawsze wymaga zaangazowania kilku grup migsniowych.
Powyzsza klasyfikacja znajduje potwierdzenie w wynikach przeprowadzonej analizy
statystycznej, w ktorej wykazano istotny zwigzek TTs z calkowita liczba tikow prostych
i ztozonych, podczas gdy w przypadku BTs istotna byta korelacja z catkowita liczba tikow
ztozonych, ale nie z catkowitg liczbg tikow prostych.

W Publikacji 2 przedstawiono podziat BTs na pierwotne i wtérne. Pierwotne BTs
zdefiniowano jako nagle zahamowania czynno$ci ruchowej, ktore nie sg spowodowane przez
inne tiki ruchowe czy wokalizacje, podczas gdy wtorne BTs sg skutkiem innych tikow, np.
przedtuzajacych si¢ TTs lub tikow dystonicznych. Wydaje si¢, ze w praktyce klinicznej
wazna jest $wiadomo$¢, iz BTs moga wynika¢ z obecno$ci innych tikow. W Publikacji 2
podkreslono takze konieczno$¢ roznicowania glosowych BTs z jgkaniem. Kolejnym istotnym
dla klinicystow wnioskiem jest stwierdzenie, ze istnieja liczne podobienstwa pomiedzy TTs
a tikami dystonicznymi w zakresie fenomenologii i korelacji klinicznych, a takze fakt
czestego wspotwystepowania tych dwoch rodzajow tikow.

Chociaz analiza wybieranego postgpowania terapeutycznego i skutecznos$ci leczenia
nietypowych rodzajow tikow nie byla przedmiotem niniejszej rozprawy doktorskiej, to
potwierdzona przynalezno$¢ TTs 1 BTs do spektrum tikow pozwala przypuszczaé, ze leczenie

tych tikow powinno by¢ takie samo jak tikéw klasycznych.

TTs 1 BTs roznig si¢ od klasycznych tikow klonicznych 1 prawdopodobnie z tego
powodu niewiele byto dotychczas doniesien na ich temat w literaturze medycznej 1 czgsto
pozostawaly nierozpoznane. W opublikowanych pracach wykazano, Ze oba analizowane
rodzaje tikow stanowig czesty 1 wczesny objaw choroby, sg zatem waznym elementem obrazu
klinicznego GTS. Ponadto, istotnym wnioskiem plyngcym z obu prac jest zwigzek
analizowanych tikow z cigzszym przebiegiem choroby. W przypadku GTS postawienie
rozpoznania, a takze decyzje terapeutyczne podejmowane s3 na podstawie obrazu
klinicznego, nie istniejg bowiem badania dodatkowe potwierdzajace diagnozg ani oceniajgce
stopien zaawansowania schorzenia. Z tego powodu niezwykle wazna jest $wiadomos$¢
wystepowania wszystkich rodzajow objawow 1 ich aktywne poszukiwanie, co pozwala na

wlasciwa oceng cigzkosci choroby i podejmowanie wiasciwych decyzji terapeutycznych.
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Pierwsza publikacja z cyklu, po uzyskaniu pozytywnej opinii recenzentow, zostata
opublikowana w czasopismie ,Neuropediatrics”. Druga praca z cyklu, po uzyskaniu
pozytywnej opinii recenzentow, zostala opublikowana w czasopiSmie ,Frontiers in

Neurology”.
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Podsumowanie wynikow

1.

Co najmniej jeden tik toniczny stwierdzono u 72% pacjentow, 85,2% dorostych
1 63,9% dzieci.

Co najmniej jeden tik blokujacy stwierdzono u 37,4% chorych, 52,7% dorostych
i 31,4% dzieci.

Zaréwno TTs, jak 1 BTs wystepowaly istotnie statystycznie czg¢sciej u dorostych niz
u dzieci.

Wiek poczatku BTs wynosit 10,4 £ 5,9 lat, TTs pojawialy si¢ w wieku 10,4 + 4,9 lat.
Najczesciej stwierdzanym TT byto napinanie mig$ni brzucha (n=98, 58,7%), nieco
rzadsze bylo napinanie migéni szyi (n=88, 52,7%) oraz napinanie mig¢$ni konczyn
gornych (n=84, 50,3%), rzadziej stwierdzano napinanie mig$ni konczyn dolnych
(n=65, 38,9%), napinanie mig¢$ni catego ciata (n=49, 29,3%), napinanie posladkoéw
(n=36, 21,6%). Najczestszym BT byto blokowanie chodu (n = 59, 80,8%), rzadziej
rozpoznawano blokowanie mowy (n = 19, 26,0%), blokowanie biegu (n = 18, 24,7%)
oraz blokowanie pisania (n =9, 12,3%).

Wieloczynnikowa analiza statystyczna wykazala istotny zwigzek migdzy TTs
a wiekiem w momencie oceny klinicznej, catkowitg liczba tikow prostych 1 catkowita
liczbg tikow ztozonych. Wieloczynnikowa analiza statystyczna przeprowadzona
w grupie pacjentow z BTs wykazata istotng korelacje migdzy BTs a najwigkszym
nasileniem tikéw jakiego kiedykolwiek do$wiadczyl pacjent oraz catkowityg liczba
tikow ztozonych.

TTs naleza do spektrum tikdw ruchowych zaré6wno prostych jak i ztozonych. BTs
naleza do spektrum tikow ruchowych ztozonych wynikajacych z zahamowania

aktywnos$ci wielu grup migsniowych.
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Whnioski

1. TTs i BTs wystepujg czesto u chorych z GTS; TTs stwierdza si¢ dwukrotnie czesciej;
Czestos¢ wystepowania obu rodzajow tikow jest tym wicksza, im dluzszy jest czas
trwania choroby.

2. Oba rodzaje analizowanych tikow pojawiajg si¢ najczesciej W okresie, ktory przypada
na koniec wieku dziecigcego i poczatek wieku mtodzienczego.

3. Fenomenologia obu analizowanych rodzajow tikoéw jest roznorodna. TTs sg skutkiem
mimowolnych skurczéw grup migs§niowych w réznych czesciach ciata. BTs prowadza
do przerwania r6znych aktywnosci ruchowych.

4. Wystepowanie TTs i BTs zwigzane jest z wigkszym nasileniem tikow, natomiast
towarzyszace choroby psychiatryczne nie wplywaja istotnie na ich wystgpowanie.

5. TTs i BTs naleza do spektrum tikow.
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Opinia Komisji Bioetycznej

Prace dotyczg wytacznie danych klinicznych, ktore rutynowo zbierane sg w czasie badania

chorych.
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Prof. dr hab. Hubert Kwieciiski, Kierownik Katedry i Kliniki Neurologii, ul. Banacha 1a,
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Tourette’a. Genetyka molekularna zespotu Tourette’a- bank materialu genetycznego i danych
klinicznych.”
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- stwierdza, ze sa one dopuszczalne i zgodne z zasadami naukowo-etycznymi*.
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