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Objective - Stroke-like lesions (SLLs) are
pathognomonic for mitochondrial ence-
phalopathy, lactic acidosis, and stroke-like
episodes (MELAS) syndrome but occur in
other mitochondrial and non-mitochondrial
disorders as well. This mini-review aims at
summarising and discussing recent findings
to open up future perspectives how to man-
age this fleeting phenomenon.

Results - Typically, SLLs are dynamic le-
sions, which increase in size and intensity to
regress after a nadir. SLLs are incongruent
with a vascular territory, originate frequently
from the cortex to spread subcortically, can
be monofocal or multifocal, run through an
acute (attack) and chronic (remission) stage,
and may either completely disappear or

end up as laminar cortical necrosis, white
matter lesion, subcortical atrophy, cyst, or
the toenail sign. On cerebral CT, SLLs are
hypodense. SLLs can be best visualized on
multimodal MRI showing up as hyperin-
tensity on T2, FLAIR, DWI, and PWI, and as
hypointensity on OEF-MRI. On MR-spectros-
copy, SLLs typically present with a decreased
N-acetyl-aspartate peak and an increased
lactate peak. DTl in acute SLLs reveals re-
duced connectivity, increased global efficiency,
and reduced focal efficiency. Tc-HMPAO
SPECT of SLLs indicates hyperperfusion and
L-iomazenil SPECT reduced tracer uptake.
FDG-PET typically shows hypometabolism
within a SLL.

Conclusion - SLLs present with typical find-
ings on various imaging modalities but the
combination of cerebral CT, multimodal MRI,
MRS, and PET clearly delineate a SLL from
other acute or chronic cerebral lesions.

Stroke-szerii laesiok jellegzetességei
agyi képalkoté6 vizsgalatokkal
Finsterer J, MD, PhD

Célkitlizés - A stroke-szer( laesiok
(stroke-like lesion, SLL) a mitochondrialis
encephalopathia, a tejsavas acidézis és a
stroke-szer( epizdd szindréma (stroke-like
episodes syndrome, MELAS) jellegzetes-
ségei, de egyéb mitochondrialis és nem
mitochondrialis betegségekben is el6fordul-
nak. Rovid attekintésem az SLL-ekkel kapcso-
latos legUjabb eredmények targyalja és fog-
lalja 6ssze abbdl a célbdl, hogy bemutassa, a
jov8ben hogyan lehet majd menedzselni ezt
a valtozatos jelenséget.

Eredmények - Az SLL-ek tipikus forma-
jukban dinamikus laesiok, amiknek el8szor
nd a méretlk és az intenzitasuk, majd

egy maximum elérése utan regredialnak.
Kialakulasuk nem mutat szoros ¢sszefliggést
az erek ellatasi tertletével, gyakran kérgi
eredetliek és subcorticalisan terjednek,
mono- és multifokalisak egyarant lehetnek,
akut és kronikus fazisuk is van (roham,

majd remisszio), lehetséges, hogy teljesen
felszivodnak, de olyan is van, ami laminaris
corticalis necrosissal, fenérallomany-
laesidval, subcorticalis atrofiaval,
cystakialakulassal vagy toenail-jel kialakulasa-
val végzddik. Az agyi CT-felvételen az SLL-ek
hypodensitasként abrazolddnak. Legjobban
multimodalis MR-felvételen vizualizalhatok,
T2-, FLAIR-, DWI- és PWI-hiperintenzitasként,
valamint OEF-MR-hipointenzitasként. MR-
spektoszkopos felvételen az SLL tipikusan
csokkent N-acetil-aszpartat-csuccsal és
megnovekedett laktatcsuccsal jelent-

kezik. A DTl akut SLL esetén csokkent
konnektivitast, megnovekedett globalis
effektivitast és csokkent fokalis effektivitast
mutat. Az SLL Tc-HMPAO SPECT-vizsgalata
hiperperfuziot jelez, mig az L-iomazenil
SPECT-vizsgalat csokkent tracer-felvételt. Az
FDG-PET-vizsgalat altalaban az SLL-en belli
hipometabolizmust mutatja.
Kovetkeztetés - Az SLL a kulonbozd képal-
kotd modalitasokra tipikus jellegzetességek-
kel abrazolodik, de az agyi CT, a multimodalis
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Finsterer: Identifiers of SLLs on cerebral imaging

Keywords: stroke-like episode, stroke-like
lesion, MELAS, magnetic resonance imaging,

FDG-PET, oxidative stress

Stroke-like episodes (SLEs) are a hallmark of mito-
chondrial encephalopathy, lactic acidosis, and stroke-
like episodes (MELAS) syndrome but can occur in other
mitochondrial disorders (MIDs) or non-MIDs as well® 2.
The morphological equivalent of a SLE on cerebral imag-
ing is the stroke-like lesion (SLL)'. SLLs are typically
dynamic lesions, which increase in size and intensity
during a period of up to one month to regress thereafter
within days, weeks, or months. SLLs are not confined to
a vascular territory and usually originate from a cortical
nucleus to spread subcortically. However, occasionally,
SLLs occur exclusively with a subcortical distribution®.
SLLs can be monofocal or multifocal, and may occur one
by one, such that several SLLs of different age may co-
exist’.

Despite recent advances in the characterisation of
SLLs on imaging*, there is still no consensus on how to
define this fluctuating cerebral abnormality on imaging.
Furthermore, the pathogenesis of SLLs remains unclear
despite various proposals to explain the enigma. The
most commonly discussed pathogenetic hypotheses in-
clude the epileptogenic, vascular, and metabolic hypoth-
esis’. Recently, it was also proposed that disruption of the
blood brain barrier (BBB) may have a causative role®.

SLLs can be best visualised on multimodal MRI but
they can be identified also on cerebral CT (CCT). Addi-
tionally, MR-spectroscopy (MRS), diffusion tensor imag-
ing (DTI), single photon emission computed tomography
(SPECT), and fluoro-deoxy-glucose-positron emission
tomography (FDG-PET) reveal a typical pattern of SLLs.
This mini-review aims at summarising and discussing re-
cent findings to open up future perspectives how to ma-
nage this fleeting phenomenon.

Method

A PubMed search applying the search terms “stroke-
like episode”, “stroke-like lesion”, “laminar cortical
necrosis”, “pseudolaminar necrosis”, “toenail sign”,
“mtDNA”, “mitochondrial”, “mutation”, and “MELAS”

combined with “imaging”, “cerebral computed tomo-

MR, az MR-spektroszképia és a PET kombi-
nacioja révén pontosan elkilonithetd a tobbi
akut vagy kronikus cerebralis laesiotol.

Kulcsszavak: stroke-szer( epizdd, stroke-
szer(j laesio, MELAS, magnesrezonancias
képalkotas, FDG-PET, oxidativ stressz

LERNT3 " G

graphy”, “magnetic resonance”, “multimodal”, “mag-
netic resonance angiography”, “magnetic resonance
spectroscopy”, “diffusion tensor imaging”, “SPECT”,
and FDG-PET was carried out. After screening the
abstracts, articles in English which reported human stu-
dies with cerebral imaging techniques of patients with
a mitochondrial disorder (MID) that manifested with
a SLE were identified. Included were only full-text ar-
ticles that described in detail morphology and functional

findings in SLLs.

Results

CCT

Only few reports about SLLs on CCT in patients with a
SLE are available’. In all these patients the SLL showed
up as homogeneous hypodensity not confined to a vas-
cular territory. An example is a 48 years old Palestine fe-
male with MELAS in whom CCT revealed a hypodense
lesion in the left parietal lobe’. In a study of 7 pediatric
patients with MELAS, CCT showed a hypodense lesion
in the left parieto-occipital region and at follow-up, 13
days later, a hypodense lesion in the right parieto-occipi-
tal region®. Hypodensity of the SLL has been also repor-
ted in a 38 years old female with MELAS®. SLLs on CCT
are frequently associated with calcifications of the basal
ganglia or the dentate nucleus. Application of contrast
medium and CT angiography is crucial to delineate a SLL
from various differentials, such as focal edema, tumour,
or ischemic stroke. In case of a tiny tumour with big peri-
focal edema mimicking ischemic stroke, enhancement of
the tumour can help identifying the underlying tumour.
A small tumour with large bleeding where the large clot
compresses and masquerades the tumour can resemble
haemorrhagic stroke. Other differentials that need to be
ruled out before establishing the diagnosis “SLL” include
Wernicke encephalopathy, drug abuse encephalopathy,
post ictal phenomena, posterior, reversible encephalopa-
thy syndrome (PRES) and stroke-like migraine attacks
after radiation therapy (SMART) syndrome.
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Figure 1. MR/ of a 14-year-old boy with MELAS with an
acute SLL 9 days after onset showing high signal and
swelling of left parietal lobe on T2WI image (upper left)
and DWI image (upper right). Increased CBF is depic-
ted in the lesion on the CBF map (lower left). The OEF is
markedly decreased across the brain, especially in the le-
sion region (lower right). [reproduced from Yu et al, Plos-
One 2013,8(11) (with permission)]

MRI

On MRI SLLs are characterised by hyperintensity on T2,
fluid attenuated inversion recovery (FLAIR), diffusion
weighted imaging (DWI), and perfusion weighted imag-
ing (PWI) (Figure 1)'. SLLs are hypointense on oxygen-
extraction fraction (OEF)-MRI, indicating that impaired
oxidative metabolism within neurons is no longer capa-
ble of metabolising oxygen and to meet peak metabolic
demands (figure 1). As a compensatory mechanism these
areas of hypometabolism are hyperperfused, as indicated
on PWI and Tc-HMPAO SPECT (Figure 1)'°. Hypome-
tabolism within an SLL may not only be documented by
OEF-MRI but also by FDG-PET showing that the neu-
ronal glucose metabolism is decreased"'. Apparent diffu-
sion coefficient (ADC) maps are hardly useful to char-
acterise SLLs, as they may be hyperintense, isointense,
or hypointense, depending on the stage of the SLL (Fi-
gure 2)'%. In areas not affected by the SLL, ADC may be
higher than in healthy controls®. In a recent study it has
been found that the cortical portions of a SLL represent a
cytotoxic edema (DWI hyperintense, ADC hypointense),
whereas the subcortical portions represent a vasogenic
edema (DWI hyperintense, ADC hyperintense)'*. These
may give rise to mixing up SLL with ischemic stroke but
other imaging techniques may help to correctly identify
the SLL.

SLL run through various stages. The acute stage of a
SLL (attack stage) is characterised by hyperintensity on
T2, FLAIR, DWI, and PWI (hyperperfusion)'?, hypoin-
tensity on OEF-MRI, hyperperfusion on Tc-HMPAO
SPECT, and hypometabolism on FDG-PET. The SLL
is hypointense on T1 and does not enhance upon gado-
linium®. The chronic stage of a SLL (remission stage) is
characterised by regression of the hyperintensities and
hypoperfusion, and successive normalisation of FDG-
PET. SLLs may occur in a monofocal or multifocal dis-
tribution. SLLs may not only occur supratentorially but
also infratentorially, including the cerebellum. Multifo-
cal SLLs can be of different stages as they may develop
one by one. SLLs may resolve spontaneously without a
residual lesion but can also end up as white matter le-
sion, laminar cortical necrosis, focal subcortical atro-
phy, cyst, or as toenail sign'. Differentials that need to
be ruled out on MRI include Wernicke encephalopathy,
drug abuse encephalopathy, post ictal phenomena, PRES,
and SMART syndrome.

MRS

With regard to |H-MRS, SLLs present with a decrease
in N-acetyl-aspartate (NAA) and an increase in lactate'.

Figure 2. Multimodal, cerebral MRI of a patient with
MELAS manifesting with hearing loss and acute onset
seizures showing a typical SLL in the right posterior tem-
poral lobe with hypointensity on T1 (upper left), hyperin-
tensity on T2 (upper right), hyperintensity on DWI (lower
left), and isointensity on ADC (lower right) [reproduced
from Liu et al, ] Magn Reson Imaging 2013,37 (with per-
mission)]
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MR spectroscopy of SLLs may not only show a lactate
peak within the SLL but also in the surrounding area'®.

SPECT

With regard to Tc-HMPAO single photon emission com-
puted tomography (SPECT) findings for SLLs in MEL-
AS, an overall trend of hyperperfusion in the acute stage,
which is within 1 month of onset of the SLE, and hypop-
erfusion in the chronic stage, which starts one month after
onset of the SLE, has been reported'®. Remarkable hyper-
perfusion may be particularly found if SLLs are associat-
ed with seizures'®. In the hyperacute stage of a SLL (2nd
day after onset) Tc-HMPAO SPECT may show hypo-
perfusion followed by hyperperfusion on day 3'". Hyper-
perfusion during an acute SLL has been also reported in
a single patient undergoing Xenon-CT'8. Hyperperfusion
in acute SLLs is in accordance with tem-
porary vasodilation of the left posterior

not indicated how many of these patients presented with
an acute SLE. In a study of a MELAS patient by means
of a combination of a double PET method with the trac-
ers [(62)Cu]-diacetyl-bis(N4-methylthiosemicarbazone)
((62)Cu-ATSM) and [(18)F]-fluorodeoxyglucose ((18)
FDQ) to visualise regional oxidative stress and glucose
metabolism and blood flow in SLLs non-invasively and
rapidly, it was demonstrated that oxidative stress and hy-
peremia along with increased glucose metabolism play a
crucial role in the pathogenesis of SLLs?.

DTI

In a recent DTI study of MELAS patients with SLEs
Wang et al. identified four dynamic functional connectiv-
ity (dFC) states®*. Particularly in the acute stage of a SLL
MELAS patients spent more time in a state with weaker

Table 1. /maging identifiers of SLLs

cerebral artery (PCAS) and the left middle
cerebral artery (MCAS) in a MELAS pa-

Imaging modality

Acute (attack) stage

Chronic (remission)

tient with a left occipital SLL'. Vasodi- stage
lation in this patient was documented by  CCT
MR angiography (MRA) and computed Native images hypodense hypodense
tomography angiography (CTA)". In a CTA dilati
SPECT study of a 31 years old female vasodiiation nr
with MELAS, manifesting as SLE with MRl
focal seizures of the right hand, 123I-io- T hypointense nr
mazenq SPECT showeq reduced tracer ™ hyperintense hyperintense
uptake in the corresponding left post-cen- FLAR hvoerintense hvperintense
tral gyrus®. The lesion was hyperintense P ‘ yp .
on FLAIR. Hyperintensity completely DWI hyperintense hyperintense
disappeared one month after onset of the PWI hyperintense hypointense
SLE. In contrast, 1231-iomazenil SPECT OEF-MR) hypointense nr
still showed the reduced tracer uptake in VIRA vasodilation o
this area®. It was concluded that reduced
cortical benzodiazepine receptor binding Enhancement none nr
potential on late images of 123I-iomazenil ~ MRS NAA |, lactatet nr
SPECT indicates neuronal damage in the
. . SPECT
cortex and that this damage may persist _ ,
despite normalisation on MRI, Tc-HMPAO hyperperfusion* hypoperfusion
lomazenil tracer uptake | tracer uptake |

FDG-PET PET

i FDG hypometabolism nr
Only few FDG-PET studies of SLLs have ol
been carried out so far. Usually FDG-PET .
shows hypometabolism within SLLs". In Connectivity l nr
a study of 4 patients with MELAS, 6 pa- Global efficiency 1 I
tientslwith e).(terna.l ophthalmoplegia, and Local efficiency ! 1
5 patients with mitochondrial myopathy,

. . fMRI
cerebral glucose uptake was impaired .
particularly in the occipital and temporal Spontaneous 1 recovering
activity

regions in all patients disregarding the
presence or absence of clinical cerebral
manifestations*’. Unfortunately, it was

NAA: N-acetyl-aspartate, nr: not reported, *: in the hyperacute stage (day 1-2)

hypoperfusion has been reported
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connectivity and less time in states with stronger connec-
tivity. In addition, volumes of acute SLLs were positively
correlated with mean dwell time and negatively correla-
ted with the number of transitions. Furthermore, acute
SLLs exhibited significantly increased global efficiency
and decreased local efficiency compared to controls
and chronic SLLs* Chronic SLLs only showed signifi-
cantly decreased local efficiency compared to controls.
It was concluded that there are similar and distinct dFC
alterations within SLLs during the acute and chronic
stages, providing novel insights for understanding the
neuropathological mechanisms of SLLs*. In a single ME-
LAS patient presenting with a SLL, DTI revealed volume
loss in the chronic stage of the SLL*.

fMRI

In one of the few fMRI studies, in 20 patients experienc-
ing an acute SLL (attack stage) and 20 patients in the
remission stage, Wang et al. found that spontaneous ce-
rebral activity was decreased within the area of the SLL
and that spontaneous activity was less decreased beyond
the SLL area®*. It was concluded that the fractional ampli-
tude of low frequency fluctuations in the left precuneus
may be a useful biomarker for monitoring the disease sta-
tus in MELAS*.
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A stroke napjainkban az egyik leggyakoribb,
sulyos fogyatékossagot okozd betegség
vilagszerte, ami a mozgasszervi karosoda-
son tulmenden olyan hangulati és kognitiv
valtozasokkal jarhat, amelyek jelentésen
kihatnak a beteg életmin&ségére. A folya-
matosan zajl6 kutatasoknak kdszonhetden
egyre tObb terapias eszkoz és lehetdség
segiti a karosodott funkciok helyreallitasat.
A tudatos jelenlét alapu technikak szamos
korképben bizonyitottan csokkentik a
stressz-szintet, és segitik a kronikus beteg-
ségekkel valo megkuzdést. Az eddigi kutatasi
eredmények alapjan a tudatos jelenlét alapu
beavatkozasok pozitiv valtozasokat idéznek
eld a stroke-kal egyltt jard hangulatzavarok,
mentalis faradtsag, valamint egyes kognitiv
és fizikai funkciok terén, mikozben fokozzak
a jollétet, és igéretes lehet8séget jelentenek
a szekunder prevencioban is. A 2000-es
évek elejétdl szamos kutatast végeztek

a tudatos jelenlét alapu beavatkozasok
hatékonysaganak felmérésére a stroke utani
rehabilitacioban, folyamatosan fejl6dd ke-
zelési protokollokkal. A jelen tanulmanyban
Osszefoglalot kivanunk nydjtani e nemzetkozi
kutatasok fontosabb eredményeirdl, és be-
mutatjuk a tudatos jelenlét alapu technikak
maodszertanat. Elsddleges célunk, hogy az
eredményeket értékelve felhivjuk a figyelmet
a téma fontossagara; reményeink szerint az
elméleti és gyakorlati ismereteket tartalmazo
Osszefoglalonk hozzajarul a kutatasokban
hatasosan és biztonsagosan alkalmazha-

to protokollok kifejlesztéséhez. A tudatos
jelenlét alapu programok klinikailag relevans,
kiegészit® terapias eljarassa valhatnak a
stroke utani rehabilitacioban, azonban alkal-

The effects of mindfulness-based
interventions in post-stroke
rehabilitation

UdvardiV, MD; Szabd G; Fazekas G, MD

Stroke is nowadays one of the most
prevalent diseases worldwide causing
devastating impairments and negative
consequences for survivors. It is a main
cause of adult onset disability and it can
have a negative impact on psychological
health, cognitive function and quality of life.
Post-stroke rehabilitation may reduce long-
term disability, and in recent years several
innovations have emerged to improve
recovery. Decades of research suggest that
mindfulness-based interventions support a
greater capacity to live with chronic medical
conditions and contribute to lowering stress
levels. Previous works report positive results
amoung stroke survivors, improvements in
mood, mental fatigue and in some degree
in cognitive and physical functioning, plus
represent a promising option in secondary
prevention. Since the early 2000s, numerous
clinical studies have investigated the efficacy
of mindfulness-based interventions in
post-stroke rehabilitation. In this paper the
main results of the relevant international
research is reviewed and also, the main
modalities of the mindfulness-based
interventions are presented. Our primary
goal is to evaluate the results in order

to draw attention to the importance of
rehabilitation of patients with stroke and
hopefully the theoretical and practical
knowledge of the review will contribute to
development effective and secure protocols
in future research. Mindfulness-based
techniques can become clinically valuable
complementary therapeutic interventions

in post-stroke rehabilitation. More research
in this area is warranted: to evaluate these
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mazhatdsaguk és hatékonysaguk pontosita-
sara nagy volumend randomizalt, kontrollalt,
utankovetéses vizsgalatok szUkségesek,
egyéb élettani paraméterekre kifejtett hata-
saik felmérésével, a hatdsmechanizmusban
szerepl6 koztes tényezdk feltérképezéseével
és a kulonboz6 kezelési helyzetekre kidolgo-
zott egységes és optimalizalt tréningproto-
kollok alkalmazasaval.

Kulcsszavak: stroke, rehabilitacio,
tudatos jelenlét, elfogadas- és
elkotelezédésterapia, megel6zés

specific practices and their suitability; using
randomized, controlled, follow up designs,
rigorous methods, and different treatment
settings; expanding outcomes to include
physiological, health care use, and health-
related outcomes; exploring mediating
factors; and discerning dose effects and
optimal frequency and length of practice.

Keywords: stroke, rehabilitation,
mindfulness, acceptance and commitment
therapy, prevention

A;troke napjainkban a gazdasagilag fejlett orszagok-
an a masodik leggyakoribb halalok, és a felnott
lakossag korében a tartés fogyatékossag vezetd oka.
Eur6paban évente tobb mint 1,5 millid, ebbdl Magyar-
orszagon ¢évi 20-30 ezer Uj esetet diagnosztizalnak. Az
egyre korszerilibb és szélesebb kdrben elérhetd ellatdsnak
koszonhetden javul a tulélés, azonban a tarsadalmi-gaz-
dasagi kiilonbségek miatt hazankban a stroke mortalitasa
joval meghaladja a nyugat-eurdpai atlagot'. Ezenfeliil
az orszag szegényebb, kedvezdtlen szociodkonomiai
adottsagokkal rendelkezd teriiletein a stroke fiatalabb
életkorban jelentkezik, magasabb incidencidval®. Osszes-
ségében a népességre jellemzd varhatd €lettartam nove-
kedésével né a stroke prevalencigja'. A novekvd szamua
stroke-tuléld gyogyitdsdnak optimalizalasa érdekében
a funkcionalis szemléletii akut ellatast legtobbszor egy
komplex, multidiszciplindris rehabilitacids program ko-
veti®. Ebben a folyamatban a karosodott mozgasszervi €s
kognitiv funkcidk timogatasa mellett egyre nagyobb sze-
repet kapnak a pszichés jollétet és az ¢letmindséget javitd
pszicholdgiai és pszichoterapias beavatkozasok.

Az agyi érkatasztrofa és a vele jaro, tragikus hirtelen-
séggel bekovetkezd valtozasok jelentds stresszt jelente-
nek. Egy megrazé és bizonytalan kimeneteli helyzethez
kell adaptalodnia a betegnek és szocialis kdrnyezetének.
A tulélokben a torténtekkel és a felmeriil6 egzisztencialis
kérdésekkel (példaul ,,Mi torténik?”, ,Mi lesz velem?”,
,,Ki vagyok én?”) szoros dsszefliggésben megjelend pszi-
chés és affektiv zavarok (depresszid, szorongas, mentalis
faradtsag, érzelmi labilitas, PTSD), illetve ezek szocia-
lis kdvetkezményei jelentds nehézséget okozhatnak. Az
agykarosodas funkcionalis kovetkezményei, az érintett
kognitiv képességek €s pszichologiai faktorok gyakran a
pszichés mikddés komplex zavardhoz vezetnek, ahol az
egyes funkciok zavarai kolcsondsen hatnak egymasra®.
A post-stroke faradtsag és egyik komponense, a men-
talis faradtsag gyakori tiinet a stroke-tulélok korében.

ROVIDITESEK

ACT: elfogadas- és elkdtelez&désterapia
(acceptance and commitment therapy)
MBCR: éber, tudatos figyelemre épul8, a rak-
betegséggel vald megklzdést segitd prog-
ram (mindfulness-based cancer recovery)

MBCT: tudatos jelenlét alapu kognitiv terapia
(mindfulness-based cognitive therapy)

MBI: tudatos jelenlét alapu intervencid
(mindfulness-based intervention)

MBSR: tudatos jelenlét alapu
stresszcsokkentés (mindfulness-based
stress reduction)

NIHSS: NIH stroke-pontozé skala (National
Institute of Health Stroke Scale)

PTSD: post-traumatic stress disorder, poszt-
traumas stressz zavar,

SME: stresszmenedzsment-edukacié (stress
management education)

mTBI: enyhe traumas agykarosodas (mild
traumatic brain injury)

WHO: Egészséglgyi Vilagszervezet (World
Health Organization)

A mentalis faradtsag olyan Osszetett pszichobioldgiai
allapot, amelyben a koncentraciét és tartos figyelmet
igényld kognitiv aktivitasra kifejezett s gyors mentalis
kimeriilés jelentkezik, ami jelent6s negativ hatassal bir
az egyén mindennapi funkcionalitdsara, tobbek kozott
a szocialis aktivitas és a munka terén>®. A post-stroke
depresszid eléfordulasa is magas, a stroke-ot kovetd
elsé év soran atlagosan 30-35%. Ennek ellenére gyak-
ran nem ismerik fel ezt a hangulatzavart és igy a keze-
1és elmaradésa hatranyosan befolyasolja a rehabilitacidos
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1. tablazat. A tudatos jelenlét meditdcio hét alappillére

Pillér neve Leiras

Kezdd szellemiség

A rutin helyett Ugy tekinteni a dolgokra, mintha el8szor latnank éket.

TUrelem

A folyamatok sUrgetése helyett a pillanat tudatos megélése Ugy, ahogy van.

télkezésmentesség

Eszrevenni értékitéleteinket, és azok felett sem ftélkezni.

Elfogadas A tagadas és ellenallas helyett nyitotta valni tapasztalasainkra, és gy latni a dolgokat,
ahogy vannak.

Eréfeszités nélkiliség Az eredmények hajszoldsa helyett az egyetlen cél elfogadni Gnmagunkat és megélé-
seinket.

Bizalom Sajat lényunkbe vetett bizalom gyakorlasa, érzéseink, intuicidink tiszteletben tar-
tasaval.

Elengedés Bizonyos gondolatokhoz és érzésekhez vald ragaszkodas helyett azok tudatositasa és

elengedése.

folyamatot, a beteg kognitiv funkcioit, életmindségét,
illetve a stroke-ot kovetd mortalitast’. A rehabilitacio
soran a paciensek mentalis statuszanak felmérése és az
észlelt eltérések multidiszciplinaris kezelése alapvetd,
hiszen a betegek pszichés allapota, és az ezzel szorosan
Osszefliggd egyéni motivacié meghatarozo6 a terapia si-
kerességében, a rehabilitacios teammel és a hozzatar-
tozdkkal vald egyiittmiikodésben, a terapiahtiség fenn-
tartasaban, ¢és az egészségtudatos életmodd kialakitasan
keresztiil a rizikdfaktorok csokkentésében. Az intenziven
zajlo kutatasoknak koszonhetden egyre tobb lehetdség és
terapids eszkdz (zeneterapia, ritmus- €s tancterapia, al-
latasszisztalt terapia) tamogatja a stroke-talélok jollétét’.
Az ezen a téren végzett kutatasok palettdjan az utobbi két
évtizedben feltiintek a tudatos jelenlét alapti beavatkoza-
sok hatékonysagat felméro vizsgalatok is.

A tudatos jelenlét alapu
beavatkozasok

A kognitiv terapiak harmadik ,.hulliaméhoz” tartozé tu-
datos jelenlét (mindfulness) alapu intervenciok irant az
utobbi évtizedekben egyre nagyobb érdeklddés tapasztal-
haté orvosi és pszichologiai korokben. A 2000-es évek-
tdl robbanasszerlien megugrott a témaval kapcsolatos
kutatasok, publikaciok, szakképzések szama, és mar kii-
16n folyoirat is 1étezik Mindfulness cimmel®. A beavat-
kozasok alapjat képez6 tudatos jelenlét gyakorlasa soran
a valosag radikalis elfogadasara buzditjadk a személyt a
nehézségekkel valo adaptivabb megkiizdés érdekében’.
A koz0s kiindulépont mellett, miszerint a valdsagra, on-
magunkra €s masokra iranyulé gondolataink okozzak az
érzelmi problémakat, a kognitiv terapia korabbi ,,orto-
dox” megkdzelitése helyett itt nem a gondolatok meg-
valtoztatasara ¢€s realisabba tételére torekszenek, hanem
a gondolatokhoz val6é viszonyt probaljdk meg moédo-
sitani: tudatositani azt, hogy a gondolatok nem tények,

,,csupan” mentalis események. Szemlélhetjiik a gondola-
tokat nyitottan és elfogaddan, meglatva atmeneti termé-
szetliket. A gondolatok valtoznak, és tudasunk/akaratunk
szerint megvalaszthatd az is, hogy mely gondolatokat
Htaplaljuk™ és vissziik tovabb dontéseinkben és tetteink-
ben, és mely gondolatokat hagyjuk ,,tovabballni”. Ezaltal
megtapasztalhato, hogy csokken a multon, illetve a nega-
tiv eseményeken valo ragdodas és a jovovel kapcsolatos
aggodalmas gondolatok gyakorisaga, és megnyilik egy,
a jelen helyzetbdl kiindul6 aktiv, tudatos, az 6ngondos-
kodast jobban szem el6tt tarto Gt lehetdsége®°.

Az elmult évtizedekben szamos tudatos jelenlét alapu
mddszert (MBSR, MBCT, ACT) dolgoztak ki kiilonb6z6
célcsoportokra és problémakra adaptalva, és egyre szé-
lesebb korben alkalmazzak ket a prevencio, a terapia
¢és a rehabilitacio teriiletén. A programok legtobbszor a
tudatos jelenlét alapu stresszcsokkentés (MBSR) proto-
kolljanak moédositott valtozatait tartalmazzak®, amelyet
prof. dr. Jon Kabat-Zinn dolgozott ki a Massachusettsi
Egyetem orvosi kozpontjaban 1979-ben, elsédlegesen
kronikus fajdalom szindrémaval és egyéb, stresszhez
kothetd tiinetekkel és betegségekkel €16 személyek sza-
mara'. Kabat-Zinn mikrobiologusként a test és a tudat
kozotti kapcsolatot vizsgéalva azt tapasztalta, hogy a gyo-
gyitas szempontjabol sokkal hatékonyabb, ha a betegek
nem csupan passzivan kovetik az orvos utasitdsait, ha-
nem sajat gondolataik, érzéseik, testi érzeteik és viselke-
désmintaik tudatositdsaval kdzremtkddnek a gydgyula-
sukban. A tudatos jelenlét gyakorlasa sordn a figyelem
szandékosan, reaktivitas- ¢s itélkezésmentesen a jelen
pillanatra irdnyul. Ez egy képesség, ami tanulhato, és
rendszeres gyakorlassal fejleszthetd, a valtozasra vagy
a fejlédésre vald pozitiv szandék és motivacio fenntar-
tasaval. Az 1. tablazat réviden Osszefoglalja a tudatos
jelenlét meditacio hét alappillérét. Az MBSR klasszikus
nyolchetes, csoportos képzesi programjaban az elméleti
edukacios tartalom mellett mindenki altal elsajatithato fi-
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gyelemgyakorlatok szerepelnek: 1égzésfigyelés, testpasz-
tazas, tudatos mozgas (séta, egyszeri jogagyakorlatok),
gondolatok/érzések/testi érzetek megfigyelése és tudato-
sitasa'®. Az MBSR modszertana segit nyitottan, egyfaj-
ta tavolsagbol szemlélni a helyzeteket, és beazonositani
a fellépd stresszvalaszt, tobbek kozott azoknal a fizikai
tiineteknél, amelyek szorongaskeltdek, vagy amelyeket
a stressz felerdsit. Majd a helyzetre és a stresszre adott
tudatos reakcio altal kialakithat6 egy elfogaddbb és nyu-
godtabb allapot, ami csokkenti a tiinetek sulyossagat.
Fontos kiemelni, hogy a radikalis elfogadas csak olyan
kontrollalhatatlan belsé élményekre vonatkozik, mint a
gondolatok, érzelmi allapotok vagy testi érzetek. A meg-
valtoztathat6 kiils6 kdrnyezettel és a kontrollalhaté visel-
kedéssel kapcsolatban a tudatositast kovetden aktiv kont-
roll és valtoztatas valhat sziikségessé®°.

A tudatos jelenlét alapu kognitiv terapiat (MBCT)
Williams, Teasdale és Segal dolgozta ki, elsédlegesen a
visszaesések megel6zésére rekurrens depresszidban. Az
MBSR modszertananak ebben a kognitiv terapias ele-
mekkel 6tvozott valtozataban kiemelten nagy hangsulyt
kap a negativ gondolati mintak megfigyelése és tudatosi-
tasa, illetve az, hogy a paciensek az elsajatitott megfigye-
16 perspektiva segitségével egyfajta tavolsagot tudjanak
tartani visszatérd, depressziv gondolataiktol''. Hagyoma-
nyosan az MBSR, illetve az MBCT programok nyolche-
tes, heti kétdras, csoportos foglalkozasok azok szamara,
akik tudjak vallalni a napi szintii rendszeres gyakorlast®.

Az elfogadas- és elkotelezddésterapia (ACT) széles
korben alkalmazhatd pszichoterapids modszer, ami a
tudatos jelenlét képességének fejlesztése mellett a sajat
értékek mentén kialakitott viselkedésvaltozas megvalo-
sitdsara helyezi a f6 hangsulyt. Az elmult években sza-
mos fizikalis és mentalis problémaval kapcsolatban dol-
goztak ki ACT-protokollt az allapottal vald6 megkiizdés
elésegitésére. Csoportos €s egyéni terapids formakban is
hasznalhato, valtoz6 idétartamokkal. J6 hatékonysaggal
alkalmazzak depressziv és kényszeres tiinetek, diabetes
mellitus, epilepszia, kronikus fajdalom szindroma, onko-
logiai betegség, droghasznalat, dohanyzasrol valo leszo-
kast elésegité programokban® 2.

Osszességében a tudatos jelenlét alapt intervenciok
elényeirél elmondhatd, hogy szamos tiinet és betegség
kapcsan csokkentik a fellépd distresszt, a ragéodd gon-
dolatok gyakorisagat, az érzelmek elkertilésének tenden-
cidjat, mindemellett novelik a pozitiv érzések szintjét,
segitik az érzelem- és viselkedésszabalyozast, valamint
javitjak az életmindséget. A pozitiv hatasokat figyelembe
vége a tudatos jelenlét a rehabilitaciéos medicina idealis
eszkozének tlinik®.

A jelen tanulmanyban a tovabbiakban a tudatos jelen-
1ét alapti intervenciok rehabilitacidban, illetve ezen beliil
bdévebben a stroke utani rehabilitdcidban valo alkalmaz-
hatésadganak és hatékonysaganak kérdéseivel foglalko-
zunk. Az 0sszegzés soran fontos szempont, hogy eddig

nagy volumenii utdnkovetéses vizsgalatokra nem keriilt
sor, valamint a vizsgalati csoportok és az alkalmazott tré-
ningprotokollok heterogenitasa is igen magas.

Osszefoglalé a nemzetkézi
vizsgalatok eredményeirél

Az utdbbi két évtizedben egyre tobb kutatas iranyul az
MBI-k rehabilitacioban torténd alkalmazhatdosdganak és
hatékonysaganak felmérésére, valamint a hatékonysagot
fokozd terapias protokollok kidolgozasara.

Az onkolégiai rehabilitdcioban rendkiviil hatékony-
nak bizonyul az MBSR alapjan kidolgozott éber, tuda-
tos figyelemre épiild, rakbetegséggel valdé megkiizdést
segitd program (MBCR). Szamos, tobbek kozott magyar
vonatkozasu vizsgalat is igazolta az MBCR ¢és az egyéb
MBSR-alapt programok pozitiv hatdsait a daganatos be-
tegek korében: csokken a stressz, a faradtsagszint, javul a
betegséggel valdé megkiizdés, a hangulat, az ¢letmindség,
az alvas, nd az életerd, az optimizmus, ¢s hatékonyabba
valik a fizikai funkcionalas'® .

A neurorehabilitacioban szintén a karosodott funkciok
helyreallasanak tdmogatisa €s a jarulékos emocionalis
tinetek kezelése a cél. Enyhe traumdas agykarosodast
(mTBI) elszenvedd betegek kronikus tiineteinek kezelé-
se soran az MBI-programok javulast eredményeztek az
¢letmindségben, az onhatékonysagban, a kognitiv funkci-
0k, a hangulat és a mentalis faradtsag terén'. Egy masik
metaanalizis szerint a sclerosis multiplexben szenvedd
betegek korében a tudatos jelenlét alapti beavatkozasok
javitjak az életmindséget, csokkentik a depressziot, a szo-
rongast, valamint a stressz-szintet és a faradtsagot'® !’.

A stroke utani rehabilitdcioban alkalmazott tudatos
jelenlét alapu beavatkozéasokkal foglalkozé relevans ta-
nulmanyok pozitiv hatdsokat mutattak ki a hangulatza-
varok (depresszio, szorongas), a mentalis faradtsag és az
¢életmindség vonatkozasaban®. Majumdar és munkatarsai
randomizalt kontrollcsoportos elrendezésben vizsgaltak
az altaluk kidolgozott, négyhetes, csoportos ACT-tréning
hatésait stroke-ttlélok korében's. Eredményeik szerint a
kezelés végére szignifikdnsan ndtt a remény szintje, javult
a betegek altal megitélt egészségi allapot, és csokkent a
depresszid — mely eredmény a depresszi6 tekintetében a
2 honappal késobb tortént utdnkdvetéskor is megmaradt.
A vizsgélat soran nem mutatkozott szignifikdns kiilonb-
ség a szorongasban és az egészséggel kapcsolatos élet-
mindségben a kezelt és a kontrollcsoport kozott's. Wang
M és munkatarsai'® osztalyos koriilmények kozott zajlo
stroke utani rehabilitaci6 soran vizsgaltak kéthetes MBI-
programjuk hatésait egyes fizikalis funkciok és a komfort-
érzet tekintetében, illesztett kontrollcsoporttal 6sszevetve.
Azt tapasztaltak, hogy az MBI-csoportban szignifikansan
nétt a tudatos jelenlét képessége és a komfortérzet, mig
a vizsgalt fizikdlis funkcidkban (jaras, egyensuly) nem
talaltak kiilonbséget a két csoport kozott!?. Egy masik
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kinai kutatocsoport, Wang X és munkatarsai®® spontan
intracerebralis vérzésen atesett és kezelt betegek korében
vizsgaltak az alkalmazott nyolchetes MBCT-intervencid
hatékonysagat a post-stroke depresszid és az életmind-
ség vonatkozasaban. Randomizalt kontrollcsoportos
vizsgéalatukban az MBCT-t egy stresszkezelést eldse-
gité, SME (stresszmenedzsment-edukacid) csoportos
tréninggel hasonlitottdk &ssze. Azt tapasztaltak, hogy a
beavatkozas utan a depresszi6 csokkenése, a vondsszin-
ti mindfulness, az életmindség tarsas és érzelmi jollétet
felmérd aspektusainak ndvekedése kifejezettebb volt az
MBCT-csoportban az SME-csoporthoz képest. Mindkét
intervenciot kovetden nott a fizikai jollét, és csokkent a
stroke stlyossagat felmér6 skala (NIHSS) pontszama?.
Wrapson és munkatarsai*' 18, depresszioval kiizd6, ko-
rabban stroke-on atesett beteg szamara biztositottak sa-
jat otthonukban hathetes egyéni MBI-foglalkozasokat. A
kezelés végére szignifikans csokkenést tapasztaltak a de-
presszidban — az eredményt a négyhetes utankovetéskor
is megtartottak®'.

Johansson és munkatarsai® stroke-ot, illetve traumas
agysériilést kovetden mentalis faradtsaggal kiizdd bete-
gek korében mérték fel MBSR-programjuk hatasait aktiv
terapiaban nem részesiild, randomizalt kontrollcsoport-
tal &sszehasonlitva. A nyolchetes beavatkozast kovetden
szignifikans javulast tapasztaltak a mentalis faradtsag te-
rén. A neuropszicholdgiai tesztek alapjan a mért kognitiv
funkciok koziil javulds volt mérhetd az informacidfeldol-
gozasi sebesség, illetve a figyelmi képesség mutatokban®.
A stroke-tulélok korében alkalmazott MBI-k hatékonysa-
ganak felmérésével foglalkoz6 tanulméanyok szisztemati-
kus elemzése és metaanalizise soran szignifikans pozitiv
hatas mutatkozott a depresszié és a mentalis faradtsag te-
kintetében, a szorongas, az életmindség ¢s a tudatos jelen-
1ét terén pozitiv tendencia volt megallapithato?.

Az utdbbi években napvilagot latott néhany olyan ta-
nulmany is, amely a stroke-tulélok kdrében fennallo fi-
zikai tiinetek kapcsan vizsgalta a tudatos jelenlét alapu
modszerek hatasait. Wathugala és munkatarsai® kis eset-
szamu vizsgalatukban post-stroke-spaszticitassal éloket
részesitettek kéthetes, adaptalt MBSR-programjukban.
A résztvevoknél a beavatkozas végére a modositott
Ashworth-skalan szignifikansan csokkent a felsé végta-
gi spaszticitds mértéke. A szorongas ¢és a tudatos jelenlét
vonatkozésaiban nem volt kimutathaté szignifikans val-
tozas?®.

A rehabilitaciés tevékenység egyik fontos teriilete a
szekunder prevenci6. A stroke utani rehabilitacioban a
beallitott és betartott gyodgyszeres terapia mellett életbe-
vago kérdés ebben a betegpopulacioban a befolyasolhatd
rizikofaktorok — kiilondsen a magas vérnyomas — kiikta-
tasa vagy kezelése®*. Egy kutatas tanulsaga alapjan stroke
utan egy évvel az iranyelvek ellenére az antihipertenziv
terapidban részesiilok 66%-anal, illetve az addig anti-
hipertenziv terdpidban nem részesiilok tobb mint a fe-

[énél mértek magas vérnyomadst, valamint tapasztaltak
valtozatlan dohanyzasi szokasokat és fokozott fizikai in-
aktivitast®. A jelenlegi statisztikak szerint az ischaemias
stroke-ot kovetden a paciensek 25-40%-anal kovetkezik
be ismételt agyi torténés 5 éven beliil®.

A magas vérnyomds a stroke egyik legjelentdsebb
rizikofaktora, a stroke-betegek kozel 70%-anal szere-
pel az anamnézisben*. A megfeleld vérnyomaskontroll
egyarant fontos a primer prevencio, az akut és rehabi-
litacids ellatas, valamint a szekunder prevencio teriile-
tén. A tudatos jelenlét alapti mddszerek vérnyomasra
gyakorolt hatdsaival kapcsolatban szdmos tanulmanyt
végeztek. Az eredmények metaanalizise igazolta, hogy
a cardiovascularis betegséggel élok korében az alkalma-
zott MBI-k nemcsak a pszicholdgiai jollétre (depresszid,
szorongas, stressz) vannak pozitiv hatassal, de szignifi-
kansan csokkentik a szisztolés vérnyomast is?.

Az eredmények alapjan feltételezhetd, hogy a tudatos
jelenlét alapti beavatkozasok elsajatitasa és gyakorldsa
a stroke utani rehabiliticié szinte valamennyi teriiletén
hasznos lehet: segithetik a pszichologiai, pszichoszocialis
¢s fizikalis tiinetekkel, tarsbetegségekkel, rizikofaktorok-
kal valé megkiizdést, és az dngondoskodasra épiild, tuda-
tos ¢letvitel kialakitasat.

Megbeszélés

A stroke utani rehabilitacio komplex, multidiszciplinaris
szemléletében a stroke-on atesett betegek hangulati életét
és motivacidjat felmérd és kezelését megeélzo pszicholo-
giai és pszichoterapias beavatkozdsok egyre nagyobb fi-
gyelmet kapnak. Az utobbi idében egyre tobb tanulmany
foglalkozik a tudatos jelenlét (mindfulness) alapu inter-
venciok hatdsainak felmérésével a stroke utan jelentkez6
pszicholdgiai, pszichoszocialis és fiziologiai kovetkez-
mények mérséklésében.

A vizsgalatok heterogenitasara vald tekintettel azon-
ban szdmos szakmai kérdés tisztazatlan még, tobbek ko-
z0tt az egységes tréningprotokollok megalkotdsa terén,
kiilonos tekintettel a tréningek és meditacios gyakorlatok
idejére. Kiilonb6zo betegségek és betegesoportok esetén
a hatékonysag novelése érdekében ajanlott a tudatos je-
lenlét alaptt modszereket az adott célcsoportra illeszteni,
tiineteik, specialis igényeik, korlataik és lehetdségeik fel-
mérésével és szem el6tt tartasaval. A stroke-betegek sza-
mara adaptalt protokollok tervezésében kiilondsen fontos
¢és figyelmet igényel a meditacids gyakorlatok, illetve a
csoportos vagy egyéni foglalkozasok idétartamanak és
formajanak kialakitasa a kognitiv és fizikai terhelhetdség
fiiggvényében, valamint az érthetdséget megkdonnyitd
egyszert nyelvezet ¢s demonstracios eszkozok haszna-
lata, hanganyagok, illetve rovid, irott sszefoglalok biz-
tositasa®’.

Mindemellett viszonylag keveset tudunk a tudatos je-
lenlét alapu intervencidk hatdsmechanizmusanak pontos
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jellegérdl. Példaul, hogy mekkora hatasa van a csoportin-
tervenciok nem specifikus tényezdinek: a tarsas tamoga-
tasnak, az edukacionak és az 6nmonitorozasnak. Emellett
tovabbi kutatasok sziikségesek a neurorchabilitacidban
alkalmazott programok specifikus hatasmechanizmusai-
nak teljesebb feltarasara®.

Egyre t6bb tanulmany vizsgalja a tudatos jelenlét ala-
pu modszerek klinikai biztonsagossagat is, és azt, hogy
a tudatos jelenlét kiknél kontraindikalt. Az eddigi ered-
mények azt mutatjak, hogy a tudatos jelenlét alapu in-
tervenciok képzett és a klinseikkel kortiltekintden eljard
szakemberek vezetése mellett biztonsagosak; bar a kuta-
tasokban — hasonléan mas pszicholédgiai intervenciokkal
kapcsolatos tanulmanyokhoz — a nemkivéanatos esemé-
nyek és a karos mellékhatasok aluldokumentaltak. A ko-
rabbi vizsgalatok tapasztalatai alapjan fontos kiemelni,
hogy a komplikaciok megel6zése érdekében a paciensek
bevalogatasara fokozott figyelmet kell forditani. Mivel
a meditacios technikdk gyakorlasa soran a gondolatok
kontrollalasa gyengiil, nem vagy csak meghatarozott
modositasokkal ajanlott azokban az esetekben, amikor a
paciens valosaggal vald viszonya meggyengiilt (szkizof-
rénia, pszichdzis, mania), korabban stlyos traumat élt at
(PTSD) vagy ongyilkossagi veszélyeztetettség all fenn.
A mddszer hasznalata nem javasolt olyan személyeknél
sem, akik aktudlisan stlyos depresszidban szenvednek,
mert az ¢ esetiikben a gyenge koncentracids képesség
¢és a rendkiviil negativ gondolkodasi stilus megnehezi-
ti ezeknek a modszereknek az alkalmazasat. Emellett
specidlis valtoztatdsokra lehet sziikség csokkent fizikai
terhelhetdség, mozgaskorlatozottsagot okozo fajdalom
vagy sulyos iziileti probléma esetén is* .

Altalanosan elmondhaté, hogy a paciensek el tudjak
sajatitani a tudatos jelenlét gyakorlasahoz sziikséges el-
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Background and purpose - Cortical
atrophy and white matter changes are
common findings on magnetic resonance
imaging among elderly. Several visual scales
have been proposed to evaluate these
changes using neuroimaging. We have
recently proposed a scale (Modified Visual
Magnetic Resonance Rating Scale) recently
which allows us to evaluate atrophy, white
matter hyperintensities, basal ganglia and
infratentorial infarcts together. Our aim in
this study was to evaluate the interrater
reliability of magnetic resonance visual
assessment using this scale between two
neurologists and a radiologist.

Methods - Randomly selected 30 patients
in different ages who underwent brain
magnetic resonance imaging between
January 2014 and March 2015 were
included. Axial T1, coronal T2, and axial
FLAIR sequences were visually scored

by two neurologists and one radiologist
separately. Sulcal, ventricular and medial
temporal lobe atrophy, periventricular and
subcortical white matter hyperintensities,
basal ganglia and infratentorial infarcts
were graded according to our scale. The
interrater reliability and internal consistency
analysis were evaluated by using intraclass
correlation coefficient and Cronbach’s alpha
tests.

Results - The interrater agreements vary
between good to excellent. The interrater
correlations are moderate to excellent.
Interrater correlations were excellent
between two neurologists, especially

on ventricular atrophy, medial temporal

Az atrofiat és a fehérallomany-
valtozasokat értékelé6 maédositott
vizualis MRI-értékel6 skala interrater
megbizhatésaga

Kandemir Yilmaz M,, MD, MSc; Yalciner ZB,
MD; Tepe MS, MD

Hattér és cél - Kérgi atrofia és fehérallo-
many-elvaltozasok idések esetén gyakran
talalhatok a magneses rezonancias képeken.
Szamos vizualis skalat javasoltak e valtozasok
idegi képalkotas segitségével torténd érté-
kelésére. Nemrégiben javasoltunk egy olyan
skalat (Modified Visual Magnetic Resonance
Rating Scale), ami lehetévé teszi az atrofia, a
fehérallomanyi hiperintenzitasok, a basalis
ganglionok és az infratentorialis infarktusok
egyUttes értékelését. Ebben a vizsgalatban
az volt a célunk, hogy e skala segitségével két
neurologus és egy radiolégus bevonasaval
értékeljuk a magneses rezonancias képalko-
tas vizualis értékelésének interrater megbiz-
hatdsagat.

Médszerek - Véletlenszerlen kivalasztott
30 kulonboz8 koru beteget vontunk be, akik
2014 januarja és 2015 marciusa kozott agyi
magneses rezonancias képalkoto vizsga-
laton estek at. Az axidlis T1-, a coronalis

T2- és az axialis FLAIR-szekvenciakat két
neuroldgus és egy radiolégus kulon-kidlon
vizudlisan értékelte, pontozta. A sulcalis,

a kamrai és a medialis temporalis lebenyi
atréfiat, a periventricularis és a subcorticalis
fehérallomanyi hiperintenzitasokat, a ba-
-salis ganglionok és az infratentorialis rész
infarktusait a mi skalank szerint osztalyoztak.
Az interrater megbizhatdsagot és a belsd
konzisztencia elemzését az intraclass kor-
relaciés egyltthato és Cronbach-o-tesztek
segitségével értékeltlk.

Eredmények - Az értékel6k kozotti egyezés
a jo és a kivalo kozott valtozik. Az interrater
korrelaciok a kozepestdl a kivaldig terjed-
nek. A két neuroldgus kozott kivaldak
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atrophy, basal ganglia infarcts, infratentorial
infarcts. When assessing ventricular atrophy,
interrater correlations between individual
raters were higher than sulcal atrophy.

We found good correlations between
neurologists and radiologist, and excellent
correlations between the two neurologists
for medial temporal atrophy. We found
excellent interrater correlations between
neurologists and radiologist for white matter
hyperintensities.

Conclusion - Our scale is a reliable tool
assessing both atrophy and white matter
hyperintensities with a good interrater
reliability. Ventricular atrophy seems to

be a more reliable marker than sulcal
atrophy when assessing the atrophy on
neuroimaging of a patient with memory

voltak az interrater korrelaciok, kilénosen

a kamrai atrofia, a medialis temporalis
atrofia, a basalisganglion-infarktusok és az
infratentorialis infarktusok esetében. Kamrai
atrofia értékelésekor az egyes értékeldk ko-
z06tti interrater korrelaciok er8sebbek voltak,
mint sulcalis atréfia értékelésekor. J6 korrela-
Ciot taldltunk a neuroldgusok és a radioldgus
kozott, és kivald korrelaciot a két neuroldgus
kozott medialis temporalis atréfia esetében.
Kivald interrater korrelaciét talaltunk a neu-
rolégusok és a radioldgus kozott a fenérallo-
manyi hiperintenzitasok esetében.
Kovetkeztetés - Skalank megbizhat6 esz-
koz mind az atrdfia, mind a fehérallomanyi
hiperintenzitasok értékelésére, j¢ interrater
megbizhatdésaggal. Ugy tlinik, hogy a kamrai
atrofia megbizhatobb marker, mint a sulcalis

decline. We think that the total score of the
scale will also guide us in clinical practice.

Keywords: cerebral atrophy, white matter
hyperintensities, magnetic resonance
imaging, visual grading scale, interrater

reliability

ulcal atrophy (SA), ventricular enlargement, and

white matter hyperintensities (WMH) are common
findings of magnetic resonance imaging (MRI) among
not only the elderly with dementia but also among
healthy subjects’ 2. MRI, fluid-attenuated inversion re-
covery (FLAIR) sequence, in particular, is more sensi-
tive in detecting WMH?* 4. We know that medial temporal
lobe atrophy (MTA) is a marker for Alzheimer’s Dis-
ease (AD)’. In addition, atrophy and WMH burden are
both associated with cognitive decline®’” and WMH also
causes late-life depression® °. Increased WMH burden
disrupts the connecting fibers causing network dysfunc-
tion'’. Vascular risk factors, especially hypertension, and
atrial fibrillation are important risk factors for atrophy
and WMH* ",

Various scales of similar characteristics have been
developed to evaluate atrophic changes and WMH for
clinical use"* 2. WMH, observed as focal or diffuse hy-
perintensities on T2 and FLAIR images, is often divided
into two categories: periventricular WMH (PWMH) and
subcortical WMH (SCWMH)". Enlargement of the sulci
and ventricles is used to evaluate atrophy'*. Basal gan-
glia and infratentorial hyperintensities are also assessed

atrofia, amikor a memoriacsokkenésben
szenvedd betegeknél atrofiat értékelink
idegi képalkotés segitségével. Ugy gondol-
juk, hogy a skala dsszpontszama a klinikai
gyakorlatban is irdanymutato lesz.

Kulcsszavak: agyi atréfia, fehérallomanyi
hiperintenzitasok, magneses rezonanci-
as képalkotas, vizualis osztalyozasi skala,
interrater megbizhatdsag

with visual scales®*. Fazekas scale is used mainly for
WMH* 5. Visual grading scales are based on the deter-
mination of changes in the cerebral tissue, and the atro-
phy and WMH" #1213 We have developed a scale called
“Modified Visual MR Rating Scale (MVMRS)” which
allows us to evaluate atrophy, WMH, basal ganglia, and
infratentorial infarcts altogether!®.

This study aims to evaluate the interrater reliability of
MRI visual assessment between two neurologists and a
radiologist using the MVMRS. The work was carried out
at Bayindir Icerenkoy Hospital, Department of Neuro-
logy, 34752 Atasehir/Istanbul.

Materials and methods

Randomly selected 30 patients of different ages who had
brain MRI scans between January 2014 and March 2015
were included in this study. MRI scans were selected
from the radiology department database. Those with ex-
tensive lesions suggestive of the cerebral vascular event
(ischemic or hemorrhagic), space-occupying lesions such
as tumors, lesions suggestive of demyelinating disease, or
encephalitis were excluded. No clinical background was
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Table 1. Details of the MVMRS®

Atrophy  Sulcal 0-9
Ventricular 0-9
MTAP Width of choroid fissure Width of temporal horn Height of hippocampal formation
0 N N N
1 1 N N
2 ) 1 l
3 mr " H
4 m "1 W
WMH¢ Periventricular Subcortical
0 - No lesion 0 - No lesion
1 - Caps 1 - <5 small focal and/or
2 -Thin line <2 large focal lesions
3 - Halo 2 - 5-12 small focal and/or
4- Irregular, extending to the 2-4 large focal lesions
deep white matter 3 ->12 small focal and/or >4
large focal or confluent lesions
4 - predominantly confluent
lesions
Infarcts  Basal ganglia Infratentorial
0 - No lesion 0 - No lesion
1 - Few lesions (1-3) 1 - Few lesions (1-3)
2 - Many lesions (>4) 2 - Many lesions (>4)
Other Tumor etc.

*MVMRS: modified visual magnetic resonance imaging rating scale, °"MTA: medial temporal lobe atrophy, “WMH:

white matter hyperintensities

given to the evaluators so that it would not influence their
decisions when evaluating the MRI. Only the MRI scans
with good image quality, including axial T1 (TR= 673
ms, TE= 12 ms, 3 mm or 5 mm slice thickness, 0.6 mm
gap), coronal T2 (TR= 6000 ms, TE= 90 ms, 3 mm or 5
mm slice thickness, 0.9 mm gap) and axial FLAIR (TR=
8000 ms, TE= 80 ms, 3 mm or 5 mm slice thickness,
0.6 mm gap) sequences were evaluated. All MRI scans
were performed with 1.5T Siemens Magnetom Avanto
(Germany). MRIs were visually scored separately by two
neurologists and one radiologist using the MVMRS.

SA and ventricular atrophy (VA) were graded in a
0-9 range on the axial T1 sequences, MTA was graded
in a 0—4 range on the coronal T2 sequences, PWMH and
SCWMH were graded in a 0—4 range on FLAIR sequenc-
es, basal ganglia infarcts (BGI) and infratentorial infarcts
(ITT) were graded in a 0-2 range on FLAIR sequences.
Details about the MVMRS can be seen in our previous
article'® and are given in Table 1.

The study was approved by the scientific, medical
ethics, and deontology board of Bayindir Hospital Ice-
renkoy and informed consent of all participants or their
relatives were received.

The statistical analyses were performed using the Sta-
tistical Package for Social Sciences for Windows 23.0.
Interrater reliability and internal consistency analyses
were performed by using intraclass correlation coeffi-
cient (ICC) and Cronbach’s alpha tests. In order to in-
vestigate the accuracy and validity of the parameters to
be measured as well as to understand the consistency,
reliability, and repeatability of the proposed scale scores,
bio-statistical approaches (specifically ICC) were applied
to the measurements. The Cronbach’s alpha scores ob-
tained via the reliability and validity analyses indicated
the success and internal consistency of the criteria pre-
sent in the scale. ICCs were designated as <0.40 poor to
a fair agreement, 0.41-0.60 moderate agreement, 0.61—
0.80 good agreement, and 0.81-1.00 excellent agree-
ment. Cronbach’s alpha designated as <0.5 unacceptable,
0.5-0.59 poor, 0.6-0.69 questionable, 0.7-0.79 accept-
able, 0.8-0.89 good, >0.9 excellent.

Results

The mean age of the patients was 67.13 (27-91 years).
There were 21 female (70%) and 9 male (30%) patients.
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Table 2. Mean and standard deviation scores of each rater for MVMRS® along with Cronbach’s a values across raters.

Parameters Rater 1 (Neurologist)  Rater 2 (Neurologist)  Rater 3 (Radiologist) Cronbach's
of the MVMRS MeanzSD MeanxSD MeanzSD a values
SAP 4.4+1.69 4.8+2.06 4.37+2.20 0.863

VA 3.17+1.76 2.87+1.98 3.93+2.21 0.975

MTAd 2+0.95 1.77+1.41 1.27+1.36 0.900
PWMHe 0.73+£1.02 0.63+1.13 0.8+0.89 0.940
SCWMHf 1.37+1.27 1.23+1.22 1.3+0.99 0.935

BGle 0.03+0.18 0.03+0.18 0.07+0.25 0.898

ITIn 0.2+0.48 0.13+0.35 0.17+0.46 0.933
Total score 11.90+5.38 11.4+6.31 11.90+6.86 0.971

*MVMRS: modified visual magnetic resonance imaging rating scale, °SA: sulcal atrophy, “VA: ventricular atrophy,
IMTA: medial temporal lobe atrophy, SPWMH: periventricular white matter hyperintensities, SCWMH: subcortical
white matter hyperintensities, 8BGI: basal ganglia infarcts, "Tl: infratentorial infarcts

The mean scores of the parameters of the
MVMRS per rater are given in Table 2.

Table 3. Interrater correlations of MVMRS?

In addition, standard deviations of the pa-  Parameters Rater 1 vs Rater 1 vs Rater 2 vs
rameters were consistent across the raters. _of the MVMRS  Rater 2 Rater 3 Rater 3
The Cronbach’s o values reflecting the  Sap 0.588 0.643 0.807
interrater agreement on the parameters of C

MVMRS varied from good to excellent. VA 0.956 0.931 0.936
The interrater correlations, provided in  MTAC 0.854 0.695 0.789
Table 3, were generally good to ex.cellent PWMHe 0.905 0.820 0.820
for the parameters of MVMRS with the

exception of 0.59 SA correlation between SCWMH' 0.874 0.815 0.825
Rater 1 and Rater 2, which may be due to  ggje 1 0.695 0.695
the different approaches of the two special-

ties. According to these results, the ICC I 0.865 0.927 0.721
values reflect interrater reliability and inter- ~ Total score 0.924 0.916 0.949

nal consistency. Neuroimaging examples
of SA, VA, MTA, PWMHSs, and SCWMHs
can be viewed in Figures 1. A, B and Fi-
gures 2. A, B.

Patients included in the study possessed
small or no lesions in the BG and ITI re-
gions in general. For these parameters, our
proposed scale applies 3-class stratifica-
tion in the range of 0-2. Accordingly, the mean values
obtained for each rater were consistently measured as
near-zero.

Discussion

It is a very challenging situation when a patient is ad-
mitted to an outpatient clinic with complaints of memory
decline, which is quite common especially among the
elderly. During the assessment of these patients, in addi-

aMVMRS: modified visual magnetic resonance imaging rating scale,
bSA: sulcal atrophy, VA: ventricular atrophy, “MTA: medial temporal
lobe atrophy, ePWMH: periventricular white matter hyperintensities,
'SCWMH: subcortical white matter hyperintensities, eBGl: basal ganglia
infarcts, "TlI: infratentorial infarcts

tion to the clinical findings and neuropsychological tests,
MRI findings can be used for guidance in determining
whether the condition is degenerative or not. We have
developed a practical visual MR rating scale - MVMRS
— to evaluate atrophy, white matter changes, and infarcts,
and found that our scale is a helpful tool in assessing the
degenerative process. In this study, we indicated that the
MVMRS is a reliable scale with good to excellent inter-
rater agreements. The results of ICC and Cronbach’s a
tests were found to be consistent.
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Figure 1. A. Axial T1 image of sample with the SA score 7. B. Axial T1

image of sample with the VA score 6

Figure 2. A. Coronal T2 image of sample with the MTA score 3.
B. FLAIR image of sample with the SCWMH score 3 and PVWMH score 2

The scale was evaluated by two neurologists and a ra-
diologist. Interrater correlations were excellent between
the two neurologists, especially on VA, MTA, PWMH,
SCWMH, BGI, ITI. When assessing VA, interrater cor-
relations between individual raters were higher than as-
sessing SA, and SA correlations were the lowest not just
between the two neurologists, but also between each neu-
rologist and the radiologist. According to these results,
we think that the evaluation of VA is more reliable in
assessing the atrophy because of the consensus between
the evaluators; furthermore, it also has high sensitivity
in detecting the neurodegenerative process. The slight
difference between the neurologists and the radiologist
in the assessment of cerebral atrophy was most likely
because of the following: when evaluating and scoring

cerebral atrophy, the radiologist focused on
the cerebral sulci prominence, whereas the
neurologists were particularly concerned
about the ventricular enlargement.

When evaluating the MTA, which has
high sensitivity and specificity in the iden-
tification of degenerative processes, we
found good correlations between the neu-
rologists and the radiologist, and excellent
correlations between the two neurologists'®.
Koikkalainen et al. also reported good cor-
relation coefficients between visual and
computed rating scales for global cortical
atrophy, but not as good as for MTA".

Most of the proposed scales make a
distinction between PWMH and SCWMH
without a clear definition for “small” areas
and some scales ignore the periventricular
thin lining*. It may cause some discrepan-
cies between raters. To increase the inter-
and intra-rater agreement, periventricular
and deep white matter changes are assessed
separately and calculated as numbers* .
Nevertheless, they found poor to reason-
able inter- and intra-rater agreements'>. We
tried to define them with numbers to be
more specific. We have shown high sensi-
tivity for PWMH and SCWMH with our
scale and found excellent interrater correla-
tions between the neurologists and the radi-
ologist'®. We also tried to be more specific
in the evaluation of the BGI and ITI, de-
fining a few or many with numbers. Good
inter- and intra-rater agreements have been
found for the BGI and ITI, which can also
be explained by a few infarcts in the areas
of interest'*. We found that interrater corre-
lation between the neurologists was excel-
lent, while it was only moderate between
the neurologists and the radiologist for basal ganglia in-
farcts and infratentorial infarcts. This is probably because
of the small sample size and the challenge in detecting
small hyperintensities and differentiating them from ar-
tifacts, calcifications, or vessels in the area of interest.

The total score indicates an excellent interrater cor-
relation between individual raters as well, pointing out a
high sensitivity of the scale in assessing the pathological
process'®.

While the small sample size is one of our limitations,
the age range of our sample is wide. The wide age range
allowed us to evaluate atrophy and WMHs of patients in
various age groups. Those with extensive lesions sug-
gestive of cerebral vascular event, space-occupying le-
sions, lesions suggestive of demyelinating disease, or
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encephalitis were not included in this study. Therefore,
there is a need for further research to evaluate their ef-
fects.

Conclusion

It is important to evaluate MRI findings with a practical
tool in daily clinical practice. Our scale seems to be sen-
sitive enough to detect WMH and atrophy with good in-
terrater reliability in all parameters. This study shows an
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Background and purpose - Despite the
decrease in transplant-related mortality,
patients who receive hematopoietic stem-
cell transplants often suffer from short-and
long-term morbidities, poorer quality of life,
and psychosocial functioning deficits. Several
studies have compared the quality of life and
affective symptoms of patients after under-
going autologous and allogeneic hematopoi-
etic stem-cell transplants. Some studies have
reported similar or greater quality of life im-
pairments in allogeneic hematopoietic stem-
cell recipients, but the findings have been
inconsistent. Our purpose was to examine
the influence of the type of hematopoietic
stem-cell transplantation on the quality of
life and affective symptoms of patients.
Methods - The study sample comprised

121 patients with various hematological
diseases who underwent hematopoietic
stem-cell transplantation at St. Istvan and

St. Laszlé Hospitals, Budapest. The study had
a cross-sectional design. Quality of life was
evaluated using the Hungarian version of the
Functional Assessment of Cancer Therapy-
Bone Marrow Transplant scale (FACT-BMT).
Anxiety and depressive symptoms were
assessed using Spielberger’s State and Trait

A haematopoeticus
Ossejt-transzplantacioé hatasa

az életminéségre és a pszichés
tunetekre

Janicsak H, MA; Masszi T, MD, PhD; Reményi
P, MD, PhD; Ungvari GS, MD, PhD; Gazdag G,
MD, PhD

Hattér és cél - Az Ossejt-transzplanta-
cioval 6sszeflggd mortalitas folyamatos
csOkkenése ellenére a rovid és hosszu tavd
komorbiditas aranya tovabbra is magas, ami
jelentds negativ hatast gyakorol a betegek
életmin@ségeére, és noveli a pszichés tlnetek
kialakulasanak kockazatat. Szamos, ellent-
mondo eredményeket tartalmazé kutatas
iranyult az allogén és autoldg Gssejt-atulte-
tésen atesett betegek életmindségének és
affektiv tlineteinek kapcsolatara. A kutatasok
nagyobb hanyada hasonlé vagy rosszabb
életminéséget detektalt az allogéndssejt-
transzplantacion atesett betegeknél. Jelen
vizsgalatunk célja az autolog és az allogén 8s-
sejt-transzplantacion atesett betegek életmi-
ndségének és affektiv tlineteinek vizsgalata.
FeltételezzUk, hogy a transzplantacio tipusa
hatassal van a betegek életmindségére és
affektiv reakcioira.

Médszerek - Keresztmetszeti kutatasunk-
ban az életmindség vizsgalatara a Functional
Assessment of Cancer Therapy-Bone Mar-
row Transplant Scale (FACT-BMT) magyar
valtozatat, a depresszid mérésére a Beck
depresszio-kerddivet (BDI), a szorongas
vizsgalatéra a Spielberger-féle Allapot és
Vonas kérdéivet (STAI) hasznaltuk. Az autolog
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Anxiety Inventory (STAI) and the Beck Dep-
ression Inventory (BDI), respectively. Basic
sociodemographic and clinical variables
were also recorded. Comparisons between
autologous and allogeneic recipients were
analyzed using a t-test when the variables
were normally distributed and a Mann-Whit-
ney U test otherwise. A stepwise multiple
linear regression analysis was performed to
identify the risk factors that contributed to
the quality of life and the affective symptoms
in each group.

Results - Quality of life (p=0.83) and
affective symptoms (p,,=0.24; p..,,=0.63)
were similar between the autologous and
allogeneic transplant groups. The BDI scores
of allogeneic transplant patients indicated
mild depression, but their STAI scores were
similar to those of the general population.
Allogeneic transplant patients with symp-
toms of graft-versus-host disease (GVHD)
experienced more severe clinical conditions
(p=0.01), poorer functional status (p<0.01)
and received more immunosuppressive
treatment (p<0.01) than those without graft
versus host disease. Patients suffering from
graft versus host disease experienced more
severe depression (p=0.01), and constant
anxiety (p=0.03) than those without graft ver-
sus host disease. Quality of life was affected
by depressive and anxiety symptoms and
psychiatric comorbidity in both the alloge-
neic and autologous groups.

Conclusion - Graft versus host disease-re-
lated severe somatic complaints seemed to
influence the allogeneic transplant patients'
quality of life by inducing depressive and
anxiety symptoms.

Keywords: quality of life, psychopathology,
anxiety, depression, hematopoietic stem-cell
transplantation

és allogén Ossejt-transzplantacion atesett
betegek 6sszehasonlitdsahoz normalelosz-
|asu valtozok esetében t-probat, ettél eltérd
eloszlas esetén Mann-Withney-féle U-probat
alkalmaztunk. Az életminéség és az affektiv
tunetképzés rizikofaktorainak azonositasa-
hoz regresszidanalizist (stepwise modszer)
végeztlnk. Emellett a szociodemografiai és
klinikai adatok is rogzitésre kerultek. A vizsga-
lati minta 121, kilonb6z8 hematologiai be-
tegségben szenvedd, és az Egyesitett Szent
Istvan és Szent Laszld Kérhazban &ssejt-
transzplantacion atesett betegbdl allt.
Eredmények - Az autoldg és az allogén
Ossejt-atlltetésen atesett csoport életming-
ségében (p = 0,83) és affektiv tlineteiben
(Pgo = 0.24; Py, = 0,63) nem talaltunk
szignifikans kulonbséget. Az allogén betegek
enyhe depresszios tUneteket mutattak, de
szorongasszintjuk nem tért el az atlagtol.
Azok az allogén betegek, akiknél graft versus
host betegség (GVHD) tlnetei alakultak ki,
szorongobbnak (p = 0,03) és depresszio-
sabbnak (p = 0,01) érezték magukat, mint
azok az allogén transzplantacion atesett
betegek, akiknék nem alakult ki ilyen szo-
védmény. Ezek a betegek tobb transzplan-
tacioval Osszeflgg® szomatikus panaszrol
szamoltak be (p = 0,01), nagyobb aranyban
részesultek immunszuppressziv kezelésben
(p <0,01) és egészségi allapotuk is rosszabb
volt (p < 0,01). Az életmin&séget befolyasold
rizikéfaktorként mindkét csoportban az af-
fektiv tlinetek és a pszichiatriai komorbiditas
emelkedett ki.

Kovetkeztetés - Vizsgalati eredményeink
szerint a graft versus host betegséggel
Osszeflggd szomatikus panaszok talajan
megjelen® depresszios és szorongasos tu-
netek az allogén betegeknél az életmindség
romlasahoz vezetnek.

Kulcsszavak: életmindség, pszichés tunetek,
szorongas, depresszio, haematopoeticus
Ossejt-transzplantacio

one-marrow transplantation (BMT), specifically he-

matopoietic stem-cell transplantation (HSCT) is a
potentially curative treatment for a variety of malignant
hematological diseases. Despite recent advances in this
field, transplant-related severe medical complications,
including graft-versus-host disease (GVHD) and mortal-
ity, remain serious and well-documented concerns'™. As
more sophisticated procedures have been developed and
mortality rates have decreased over recent decades, atten-
tion has shifted to the psychosocial challenges associated

with transplantation. Several studies have investigated
psychological symptoms and quality of life (QOL) asso-
ciated with HSCT?", but the studies were heterogeneous
in terms of designs, patient populations, control groups,
assessment tools, and time frames, thus yielded incon-
sistent findings. Studies on predictors have also yielded
conflicting results regarding the impacts of socio-demo-
graphic factors, clinical variables (e.g., hematological
disease type, transplant type, reduced intensity condition-
ing, and GVHD), and psychopathology on QOL follow-
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ing HSCT® 2. The conditioning regimen and transplant
type have been reported to significantly impact the QOL
and psychological symptoms of patients who have under-
gone HSCT' %, In studies comparing allogeneic HSCT
and autologous HSCT recipients, similar or greater QOL
impairments were observed in allogeneic HSCT recipi-
ents, and different recovery trajectories between the two
groups were reported'>'7. Conclusions drawn from the
literature are limited by the heterogeneity of study sam-
ples, such as differences in age and pre-transplant comor-
bidities, higher rates of relapse in autologous transplant
recipients, and the presence of GVHD symptoms in al-
logeneic transplant recipients. Numerous investigations
have compared affective symptoms between patients un-
dergoing allogeneic and autologous transplants, but the
methodological diversity of these studies has also pre-
cluded drawing consistent conclusions' ' 1°,

Post-transplant psychological morbidities, including
depressive and anxiety symptoms, have been identified
as major predictors of post-transplant QOL' 2°. Most
studies have reported moderate to severe depressive and
anxiety symptoms in a large proportion of HSCT recip-
ients?" 22, A recent study that examined comorbidities
in long-term survivors after allogeneic HSCT reported
depression and anxiety among the most frequent comor-
bidities®. Interest in the relationship between clinically
relevant depressive and anxiety symptoms and QOL is
growing?. The most explored psychiatric conditions are
major depressive disorder, generalized anxiety disor-
der, obsessive-compulsive disorder, and post-traumatic
stress disorder®?’. Affective symptoms interfere with
treatment adherence, adversely affect survival, and de-
crease patients’ perceptions of QOL* 2. Several studies
have reported that GVHD is negatively correlated with
QOL and psychopathology® '* 2%, Patients with GVHD
have a significantly impaired QOL, primarily in terms
of physical and functional well-being ! 23° The se-
verity of chronic GVHD (cGVHD) has an independent
negative association with QOL**2; even mild cGVHD
symptoms can decrease QOL below population norms*.
A recent prospective study that examined the associa-
tions between psychosocial factors and QOL in cGVHD
patients found clinically significant depressive and anx-
iety symptoms in approximately one-third of patients at
different time points after HSCT. The HSCT symptom
burden predicted depression symptoms, a poorer func-
tional status predicted anxiety symptoms, and both were
associated with QOL*. Patients with cGVHD and high
levels of depression and anxiety constitute a highly vul-
nerable population for poor functioning, impaired QOL,
and HCST-related mortality**.

The aim of this study was to compare the QOL and
depressive and anxiety symptoms of patients after under-
going autologous or allogeneic HSCT to explore whether
the HSCT type impacts on these aspects.

Our main hypotheses were that allogeneic transplant
patients would have lower QOL scores than their autolo-
gous counterparts and that the QOL predictors would dif-
fer between the two patient groups. We predicted that se-
vere clinical complications, such as acute/chronic GVHD
and related poor health status, would be associated with
poorer QOL after HSCT, and that allogeneic transplant
patients would have more severe depressive and anxiety
symptoms than their autologous counterparts.

Materials and methods
Participants

The study population comprised patients who were
more than 18 years old with various hematological dis-
eases, including acute and chronic lymphoid leukemia,
acute and chronic myeloid leukemia, Hodgkin’s disease,
non-Hodgkin’s lymphoma, and multiple myeloma, who
underwent HSCT at the Bone Marrow Transplantation
Unit, St. Laszl6 Hospital (BMTU-SLH), Budapest, Hun-
gary, between January 1, 1994 and December 31, 2008
and attended follow-ups at the outpatient service of the
BMTU-SLH outpatient services. This cross-sectional
study was conducted from March 2009 to May 2010. All
outpatients at the BMTU-SLH were invited to participate
by a research staff member. Participants were asked to
complete the questionnaires while waiting for their rou-
tine follow-up examination.

The study protocol was approved by the Institution-
al Review Board of St. Laszl6 Hospital. All participants
signed a consent form before entering the study.

Assessment instruments

The participants’ basic sociodemographic data were col-
lected using a self-reported questionnaire designed for
this study with the following items: age, marital status,
education, employment, place of living, type of accom-
modation, average monthly income, car ownership, and
debt.

Clinical information, including the type and date of
diagnosis and HSCT, type and severity of GVHD, dis-
ease status rated on a 3-point scale, treatment details, and
the Clinical Global Impression (CGI) score (rated on a
7-point scale), was obtained from participants’ medical
records or evaluated by their hematologists (CGI and
disease status). Data on prior HSCT and psychiatric and
medical history were also collected.

The Hungarian version of the Functional Assessment
of Cancer Therapy—Bone Marrow Transplant Scale
(FACT-BMT) was used to rate the participants’ QOL.
The FACT-BMT is a 46-item questionnaire comprising
five domains: physical, functional, emotional, and social
well-being and BMT-specific complaints. The FACT-
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Table 1. Sociodemographic characteristics of participants undergoing HSCT

Autologous HSCT
(n=58)

Allogeneic HSCT
(n=63)

Comparison of
autologous and
allogeneic HSCT

Age 50.1+13.6 years 39.95+11.2 years U=1040 p<0.01
Gender Men 29 patients (50%) 31 patients(41%) ¥?=0.00 p=0.93
Marital status Married 39 patients (68.4%) 41 patients (65.1%) P, =7.21 p=0.12

Partnership

4 patients (7%)

1 patient (1.6%)

Divorced 5 patients (8.8%) 4 patients (6.3%)
Widowed 4 patients (7%) 2 patients (3.2%)
Single 5 patients (8.8%) 15 patients (23.8%)
Education Primary 5 patients (8.8%) 9 patients (14.3%)  y?=14.47 p<0.01
Vocational 4 patients (7%) 19 patients (30.2%)
Secondary 23 patients (40.4%) 22 patients (34.9%)
Tertiary 25 patients (43.9%) 13 patients (20.6%)
Employment Employed 26 patients (47.3%) 21 patients (33.3%) x?=2.38 p=0.12
Unemployed 29 patients (52.7%) 42 patients (66.7%)
Housing Rented apartment 7 patients (12.3%) 4 patients (6.3%) x?=9.87 p=0.04 vV=0.28

p=0.04

Own apartment

23 patients (40.4%)

23 patients (36.5%)

Own house

25 patients (43.9%)

25 patients (39.7%)

Council rental

1 patient (1.8%)

0%

With relatives

1 patient (1.8%)

11 patients (17.5%)

Monthly income Below HUF100,000 30 patients (53.6%) 46 patients (74.2%) P, =6.72 p=0.08
(per person in the (US$450)
family/household)*
HUF100,001-150,000 18 patients (32.1%) 10 patients (16.1%)
(US$450-670)
HUF150,001-200,000 5 patients (8.9%) 2 patients (3.2%)
(US$670-900)
Above HUF200,000 3 patients (5.4%) 4 patients (6.5%)
(US$900)
Car ownership Yes 48 patients (84.2%) 48 patients (80%) x?=0.35 p=0.55
Debts No 22 patients (47.8%) 16 patients (29.6%) x?>=5.42 p=0.24
House 11 patients (23.9%) 13 patients (24.1%)
Car 5 patients (10.9%) 13 patients (24.1%)

Commercial credit

2 patients (4.3%)

5 patients (9.5%)

More than one type

6 patients (13%)

7 patients (13%)

*date of currency exchange is 2012
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BMT has good psychometric characteristics (Cronbach’s
o = 0.89-0.94 for the entire test)*>~’. Items were eva-
luated on a 5-point Likert scale, and higher scores reflect
better QOL in each dimension. The overall QOL score
was calculated by summing up the item scores.

Depressive and anxiety symptoms were assessed using
the Beck Depression Inventory (BDI) and Spielberger’s
State and Trait Anxiety Inventory (SSTAI), respectively.
The BDI is a 21-item self-administered questionnaire.
Each BDI item has four possible statements describing
increasing symptom severity. Higher total scores indicate
more severe depressive symptoms and syndrome (mild
depression: 10—-18; moderate depression: 19-25; severe
depression: above 25)* %°. The SSTAI has “state” and
“trait’” scales, each with 20 items. The “state” scale is
used to determine the current level of anxiety, whereas
the “trait” scale is used to detect the person’s “anxiety
proneness”. Each question is rated on a 4-point Likert
scale, amounting to maximum scores of 80 on each
scale®.

Statistical analysis

Demographic and medical variables and FACT-BMT,
BDI, and SSTAI scores are presented as means and stan-
dard deviations or percentages, as appropriate. Correla-
tions between the FACT-BMT, BDI, and SSTAI scores
were analyzed using Pearson’s rho test when both vari-
ables were normally distributed and Spearman’s rank test
when this criterion was not met. Comparisons between
autologous and allogeneic groups were analyzed using
a t-test when variables were normally distributed and a
Mann—Whitney U test otherwise. Comparisons between
groups with nominal variables were analyzed using Pear-
son’s chi-square test when the expected cell counts were
not less than five and Fisher’s exact test or Cramer’s V/
otherwise. The Kolmogorov-Smirnov test was used to
test for normal distribution.

A stepwise multiple linear regression analysis was
conducted to identify factors that independently contrib-
uted to the total FACT-BMT, BDI, and SSTAI scores in
each group, which were the dependent variables. The in-
dependent variables were age, illness duration, medical
or psychiatric comorbidities, time elapsed since HSCT,
presence of acute or chronic GVHD, current treatment,
stage of recovery, and the CGI score.

Results

Of the 258 HSCT patients who attended follow-ups at
BMTU-SLH outpatient services during the study period,
208 (81%) were invited to participate in the study; 87
(23%) declined to participate, while 121 patients en-
tered the study, constituting 32% of the eligible patient

population (#=378) who had undergone HSCT. Reasons
for non-participation included poor physical condition,
impaired vision, lack of time, and a negative attitude to-
ward psychological testing. The sociodemographic and
disease-specific characteristics of the patient population
are summarized in Tables 1, 2 and 3. Allogeneic patients
were significantly younger than autologous patients.
The time elapsed since HSCT was significantly longer
in the allogeneic group, and more patients in this group
considered themselves to be recovered or in remission.
Patients who underwent allogeneic HSCT also received
more immunosuppressive treatment related to acute and
chronic GVHD symptoms than patients who underwent
autologous HSCT.

The mean FACT-BMT score in the autologous co-
hort was 142.55 £ 25.50, with domain-specific scores of
20.91 £ 5.39, 17.55 £ 5.82, 21.47 £ 4.21, 19.14 + 3.76,
and 63.48 £ 15.44 for physical, functional, social, and
emotional well-being and BMT-specific complaints, re-
spectively. The mean FACT-BMT score in the allogeneic
cohort was 142.13 + 28.70, with domain-specific scores
0f20.56 £ 5.89,17.24 £ 7.21,21.41 £ 5.006, 18.94 £ 4.90,
and 63.98 = 11.72 for physical, functional, social, and
emotional well-being and BMT-specific complaints, re-
spectively. The mean hematologic disease-related QOL
scores in the autologous and allogeneic cohorts were
77.64 £ 17.16 and 77.90 + 18.71, respectively.

The mean BDI scores in the autologous and allogeneic
cohorts were 8.96 + 5.50 and 11.05 + 8.22, respectively,
and the mean SSTAI scores were 80.72 + 18.25 and 81.96
+ 21.24, respectively. The mean scores on the SSTAI
Trait and State subscales were 41.11 + 8.55 and 39.79 +
11.24, respectively, for the autologous cohort and 42.76 =
10.78 and 39.54 £ 12.00, respectively, for the allogeneic
cohort. The BDI scores did not indicate depression in the
autologous cohort and indicated only mild depression in
the allogeneic cohort. Furthermore, the SSTAI scores in
both cohorts corresponded to the anxiety level found in
the general population®.

No significant differences in the mean FACT-BMT
(» = 0.83), BDI (p = 0.24), and SSTAI scores (p = 0.69)
were detected between the two groups.

The comparison of allogeneic patients with and
without GVHD symptoms revealed significant differ-
ences in the CGI (p < 0.01) and BDI (p = 0.01) scores.
The SSTAI Trait Anxiety scores were significantly
different (p = 0.04) between patients with and with-
out GVHD. Among the domains surveyed in FACT-
BMT, a significant difference in BMT-specific items
(» < 0.01), in FACT-GP scale (p < 0.05) and in total
FACT-BMT (p < 0.05) scores was detected between
the GVHD groups. No significant differences in so-
ciodemographic and medical variables between pa-
tients with and without GVHD were found, excepting
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Table 2. Medical conditions related to the underlying hematological disease and treatment

Autologous
transplant patients
(n=58)

Allogeneic
transplant patients
(n=63)

Comparison of
autologous and
allogeneic HSCT

Diagnoses

Acute lymphoid
leukemia

1 patient (1.8%)

6 patients (9.5%)

Acute myeloid leu-
kemia

5 patients (8.8%)

28 patients (44.4%)

Chronic lymphoid
leukemia

1 patient (1.8%)

2 patients (3.2%)

Chronic myeloid
leukemia

0%

7 patients (11.1%)

Hodgkin disease

10 patients (17.5%)

3 patients (4.8%)

Non-Hodgkin lym-
phoma

11 patients (19.3%)

5 patients (7.9%)

Myeloma multiplex

25 patients (43.9%)

4 patients (6.3%)

Other

5 patients (6.9%)

8 patients (12.8%)

Bone marrow trans-
plantation type*

Autologous

58 patients

Allogeneic related

36 patients

Allogeneic unrelated

23 patients

Time elapsed since
transplant (months)

22+36 (1-126)

28.87+38.68 (1-123)

U=2251.5 p=0.01

Duration of illness
(months)

44447 (4-224)

51.6+46.4 (6-228)

U=2039.5 p=0.2

Graft-versus-host
disease

Acute

9 patients (14.3%)

Chronic

25 patients (39.7%)

Phase of recovery**

Complete remission

45 patients (77.6%)

25 patients (42.4%)

25.7 p<0.01 V=0.46

p<0.01

Recovered

4 patients (6.9%)

29 patients (49.1%)

Active disease

9 patients (15.5%)

5 patients (8.5%)

Immunosuppressive 7 patients (12.1%) 23 patients (38.3%)  x>=10.73 p<0.01
treatment V=0.30 p<0.01
Medical comorbidity 19 patients (36.5%) 16 patients (27.6%) P, =2.22 p=0.26
Psychiatric comorbidity 1 patient (1.9%) 2 patients (3.4%) P.,=1.35p=0.79

*type of transplant was missing in four cases in the allogeneic HSCT group
**phase of recovery data were missing in four cases in the allogeneic HSCT group

the immunosuppressive treatments. Allogeneic patients
with GVHD symptoms received more immunosuppres-
sive treatment than those without GVHD (Table 4).
Comparisons between autologous and allogeneic pa-
tients without GVHD did not reveal significant differ-
ences in the FACT-BMT (p = 0.17), BDI (p = 0.77) and
SSTAI (p= 0.25) scores. Comparisons between autolo-
gous and allogeneic patients with GVHD showed sig-

nificant differences in the CGI (p < 0.01) and BDI (p
<0.05) scores.

The stepwise multiple regression analysis revealed
that psychiatric comorbidity, depression, and anxiety
were significant contributors to QOL impairment in both
the autologous and allogeneic groups. Poor QOL was in-
dependently associated with depression and anxiety in
both groups. The contributors to depression were psy-
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Table 3. Sociodemographic characteristics of participants undergoing allogeneic HSCT

Allogeneic HSCT

Allogeneic HSCT

Comparison of

with GVHD (n=25) without GVHD allogeneic HSCT
(n=38) with GVHD and
without GVHD
Age 38.56+£10.06 years  40.86+12.03 years  t=-1.01 p=0.31
Gender Men 12 patients (48%) 19 patients (50%) x?=0.02 p=0.88
Marital status Married 16 patients (64%) 25 patients (65.8%) P, =1.38 p=0.97

Partnership

1 patients (2.6%)

Divorced 2 patients (8%) 2 patients (5.3%)
Widowed 1 patients (4%) 1 patients (2.6%)
Single 6 patients (24%) 9 patients (23.7%)
Education Primary 1 patient (4%) 8 patients (21.1%) x?=4.97 p=0.17
Vocational 6 patients (24%) 13 patients (34.2%)
Secondary 13 patients (52%) 9 patients (23.7%)
Tertiary 5 patients (20%) 8 patients (21.1%)
Employment Employed 8 patients (32%) 13 patients (34.2%)  x?=0.00 p=1.00
Unemployed 17 patients (68%) 25 patients (65.8%)
Housing Rented apartment 8 patients (32%) 4 patients (10.5%) P.,=3.74p=0.28

Own apartment

11 patients (44%)

15 patients (39.5%)

Own house

14 patients (36.8%)

Council rental

With relatives

24% (6 patients)

13.2% (5 patients)

Monthly income
(per person in the
family/household)*

Below HUF100,000
(US$450)

62.5% (15 patients)

81.6% (31 patients)

P,..=5.33 p=0.10

HUF 100,001-150,000

(US$450-670)

16.7% (4 patients)

6 patients (15.8%)

HUF 150,001-200,000

(US$670-900)

2 patients (8.3%)

Above HUF 200,000
(US$900)

3 patients (12.5%)

1 patients (2.6%)

Car ownership Yes 19 patients (82.6%) 29 patients (78.4%)  x?=0.42 p=0.51
Debts No 3 patients (15.8%) 13 patients (37.1%)  x*>=6.78 p=0.14
House 7 patients (36.8%) 6 patients (17.1%)
Car 6 patients (31.6%) 7 patients (20%)

Commercial credit

5 patients (14.3%)

More than one type

3 patients (15.8%)

(
(
(
(

4 patients (11.4%)

*date of currency exchange is 2012

chiatric comorbidity, anxiety, and CGI in the allogeneic
group and anxiety in the autologous group. Functional
deficit was independently associated with depressive

symptoms in the allogeneic sample. The significant re-
sults of the multiple regression analysis are presented in
Table 5.
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Table 4. Medical conditions related to the underlying hematological disease and treatment in allogeneic HSCT

Allogeneic HSCT

Allogeneic HSCT

Comparison of

with GVHD (n=25) without GVHD allogeneic HSCT
(n=38) with GVHD and
without GVHD
Diagnoses Acute lymphoid 3 patients (12%) 4 patients (10.5%)
leukemia
Acute myeloid leu- 9 patients (36%) 17 patients (44.7%)
kemia
Chronic lymphoid 1 patient (4%) 1 patient (2.6%)
leukemia
Chronic myeloid 1 patient (4%) 6 patients (15.8%)
leukemia
Hodgkin disease 1 patient (4%) 2 patients (5.3%)
Non-Hodgkin lym- 3 patients (12%) 2 patients (5.3%)
phoma
Myeloma multiplex 2 patients (8%) 2 patients (5.3%)
Other 5 patients (20%) 4 patients (10.4%)
Bone marrow trans-
plantation type*
Allogeneic related 9 patients (36%) 23 patients (60.5%)
Allogeneic unrelated 13 patients (52%) 14 patients (36.8%)
Time elapsed since 27 (2-136) 30.1 (6-144) U=533 p=0.51
transplant (months)
Duration of illness 52.44 (6-228) 51.15(1-130) U=467.5 p=0.79

(months)

Graft-versus-host
disease

Acute

7 patients (28%)

Chronic

25 patients (100%)

Phase of recovery**

Complete remission

10 patients (40%)

15 patients (44.1%)

P.,=1.37p=047

Recovered

14 patients (56%)

15 patients (44.1%)

Active disease

1 patients (4%)

4 patients (11.8%)

Immunosuppressive 17 patients (68%) 6 patients (17.1%) x?=14.20 p=0.00
treatment V=0.48 p=0.00

Medical comorbidity 7 patients (30.4%) 9 patients (25.7%) ¥2=0.00 p=0.95
Psychiatric comor- 1 patient (4.3%) 1 patients (2.9%) x?=0.04 p=0.84

bidity

*type of transplant was missing in 3 cases in the allogeneic HSCT with GVHD and one case in the allogeneic HSCT without GVHD
**phase of recovery data were missing in four cases in the allogeneic HSCT without GVHD

Discussion

This cross-sectional study found no direct impacts of
the transplant type on the QOL or affective symptoms
of patients. The main finding of the current study was
that allogeneic transplant recipients with GVHD symp-
toms had a significantly poorer somatic status and more
somatic complaints associated with transplantation and

received more immunosuppressive treatments, impair-
ing their QOL. Our results also indicated more severe
depression with higher constant anxiety levels in patients
with GVHD than those without GVHD, suggesting that
GVHD significantly impacts the affective symptoms of
allogeneic transplant patients through functional defi-
cits and “somatic burden”. Our results confirmed the
reported association between impaired QOL, symptom
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Table 5. Variables independently associated with QOL and psychopathology (stepwise multiple regression analysis)

FACT-BMT BDI

Autologous Allogeneic Autologous Allogeneic

beta t(p) beta t(p) beta t(p) beta t(p)
Psychiatric 0.3 4.67 -0.38 -3.79 -0.44 -5.37
comorbidity (p<0.007) (p<0.001) (p<0.001)
Clinical Global 0.23 3.38
Impression (p=0.002)
Beck Depression  -0.56 -5.62 -0.71 -5.04
Inventory (p<0.007) (p<0.0071)
Spielberger -0.42 -3.51 0.89 8.6 0.55 6.86
Anxiety Inventory (p=0.01) (p<0.001) (p<0.0071)
Spielberger -0.31 =31
Anxiety Inventory (p=0.004)
“State” scale

burden, and functional deficits derived from GVHD and
affective symptoms in allogeneic recipients experiencing
GVHD?8 183133 'Ip earlier studies, depressive and anxiety
symptoms were identified as significant risk factors for
QOL deterioration after HSCT, indicating that depressed
patients perceived their QOL to be poorer® . The present
study confirmed this relationship in both allogeneic and
autologous transplant patients, demonstrating that nega-
tive perceptions of QOL are independent of the transplant
type. This negative perception among patients experienc-
ing severe and enduring somatic symptoms caused by
GVHD could increase the likelihood of depressive symp-
toms and, in turn, may influence different aspects of QOL.
Comparisons between autologous and allogeneic patients
with and without GVHD symptoms also allude to this as-
sociation. Our findings indicate similar QOL and psycho-
social functioning in autologous and allogeneic transplant
patients without GVHD symptoms. Allogeneic transplant
patients with GVHD symptoms had more depressive
symptoms than autologous patients. Furthermore, alloge-
neic transplant patients with GVHD symptoms had worse
QOL than those without GVHD symptoms. A longitudi-
nal study is warranted to explore this association in depth.

These findings are consistent with the conclusion sum-
marized in a previous paper*, showing that allogeneic
patients with GVHD and depressive and anxiety symp-
toms constitute a highly vulnerable population for poor
functioning, impaired QOL, and HCST-related mortality.
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Background and purpose - Cervical
dystonia (CD) is the most common form of
focal dystonias, where the identification of
the involved muscles, the determination of
optimal botulinum neurotoxin A (BoNT-A)
dose per muscle injection, and precise tar-
geting may be challenging. The aim of the
current study is to compare local centre
data with international data, enabling the
identification of population and methodolo-
gical factors behind the differences, thereby
further improvement of the care of Hunga-
rian patients with CD.

Methods - The data of all consecutive CD
patients, who were injected with BoNT-A at
the botulinum neurotoxin outpatient clinic
at the Department of Neurology, Univer-
sity of Szeged between 11 August and 21
September 2021, were retrospectively
collected and analysed in a cross-sectional
manner. The frequency of the involved
muscles, determined by the application of
the collum-caput (COL-CAP) concept, and
the parameters for the BoNT-A formulations,
injected via ultrasound (US)-guidance, were
calculated and compared with available
international data.

Results - In the current study, 58 patients
(19 males and 39 females) were involved
with mean age of 58.4 (+ SD 13.6, range 24-
81) years. The most common subtype was
torticaput (29.3%). Tremor affected 24.1%
of patients. The most injected muscles were

Ultrahang-vezérelt botulinum
neurotoxin terapidban részesiild
COL-CAP maddszer szerint klasszifikalt
cervicalis dystonias betegek klinikai
jellemzéi

Szabdé M, MD; Do Kiem D; Gardian G, MD, PhD;
Szpisjak L, MD, PhD; Salamon A, MD, PhD;
Klivényi P, MD, PhD, DSc; Zadori D, MD, PhD

Hattér és cél - A cervicalis dystonia (CD)

a leggyakoribb fokalis dystonia, amelynek
esetén az érintett izmok azonositasa, az iz-
monkénti botulinum neurotoxin A- (BoNT-A-)
dozis meghatarozasa és a preciz injekcio
kivitelezése egyarant kihivast jelenthet. A jelen
tanulmany célja, hogy a lokaliscentrum-
adatokat a nemzetkozi adatokkal 6sszeha-
sonlitva azonositani tudjuk a kdlénbségek
hatterében allé populaciobeli és metodikai
faktorokat, ezaltal javitani tudjuk a CD-ben
szenvedd magyar betegek ellatasat.
Médszerek - Elvégeztik az Osszes olyan
CD-s beteg retrospektiv keresztmetszeti
adatfeldolgozasat, aki a Szegedi Tudomany-
egyetem Neurologiai Klinikajan 2021. augusz-
tus 11. és szeptember 21. kozott BoNT-A-ol-
tasban részesult. A collum-caput (COL-CAP)
maodszerrel meghatarozott érintett izmok
gyakorisaga és az ultrahang- (UH-) vezérelt
maodon alkalmazott BoNT-A-oltasok paramé-
terei meghatarozasra kerultek, majd 6ssze-
hasonlitottuk ezeket a nemzetkozi adatokkal.
Eredmények - Otvennyolc beteget (19 férfi
és 39 n6) vontunk be a tanulmanyba, atlag-
életkoruk 58,4 (+ SD 13,6, terjedelem 24-81)
év volt. A CD leggyakoribb f6 altipusa a tor-
ticaput (29,3%) volt. Tremor a betegek
24,1%-at érintette. A leggyakrabban oltott
izmok a trapezius (az 6sszes eset 56,9%-a),
a levator scapulae (51,7%), a splenius capitis
(48,3%), a sternocleidomastoidus (32,8%) és
a semispinalis capitis (22,4%) voltak. A bete-
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trapezius (56.9% of all cases), followed by
the levator scapulae (51.7%), splenius capitis
(48.3%), sternocleidomastoid (32.8%), and
semispinalis capitis (22.4%). The injected
mean doses per patient were 117 + SD

38.5 (range: 50-180) units for onaBoNT-A,
118 + SD 29.8 (range: 80-180) units for
incoBoNT-A, and 405 + SD 162 (range: 100-
750 units) for aboBoNT-A.

Conclusion - Although there were several
similarities between the results of the
current and the multicentre studies, all were
carried out using the COL-CAP concept and
US-guided BoNT-A injections, authors should
pay attention to better distinction of torti-
forms and the more frequent injection of
especially the obliquus capitis inferior, mainly

genként atlagosan injektalt dozis onaBoNT-A
esetén 117 + SD 38,5 egység (terjedelem:
50-180) volt, incoBoNT-A esetén 118 + SD
29,8 egység (terjedelem: 80-180) és
aboBoONT-A esetén 405 + SD 162 egység
(terjedelem: 100-750).

Kovetkeztetés - Bar a jelenlegi és a multi-
centrikus tanulmany (mindkettd a COL-CAP
koncepciot és UH-vezérelt oltast hasznalt)
eredményei kdzott szamos hasonldsag
adodott, a szerzéknek a jov8ben kiemelt
figyelmet kell forditaniuk a torti-formak minél
precizebb differencidlasara, valamint legin-
kabb az obliquus capitis inferior oltasanak
gyakoribb alkalmazasara, féként a no-no
tremorral tarsuld esetekben.

in cases with no-no tremor.

Keywords: cervical dystonia, botulinum

neurotoxin, ultrasound, COL-CAP

ystonia is a movement disorder characterized by

sustained or intermittent muscle contractions caus-
ing abnormal, often repetitive, movements, postures,
or both!. Dystonic movements are typically patterned
and twisting and may be tremulous. According to body
distribution, the most common type is focal dystonia,
where only one body region is affected®. Cervical dys-
tonia (CD), where the abnormal condition affects the
head and neck region, accounts for approximately two
thirds of focal dystonias, with an estimated prevalence of
5-50/100.000>*. In addition to the abnormal postures and
movements, including tremor as well, the related pain
can accompany to the decreased quality of life as well®.
The pattern of CD is usually complex, making difficult
the identification of dystonic muscles.

The collum-caput (COL-CAP) concept was introduced
by Reichel et al. in 2009 to simplify the recognition of the
basic patterns (latero-, ante-, retro- and torticollis; latero-,
ante-, retro- and torticaput; lateral shift — the combina-
tion of laterocaput to one side and laterocollis to the other
side — and sagittal shift — the combination of antecaput
and retrocollis or antecollis and retrocaput)®. When the
affected muscle exerts its major action above the second
cervical vertebra, it results in abnormal position of the
head, whereas when it is located between the second and
seventh cervical vertebrae, it causes the abnormal posi-
tion of the neck. According to these basic rules, the app-
lication of the COL-CAP concept makes considerably
easier the selection of muscles to be treated. However,

Kulcsszavak: cervicalis dystonia, botulinum
neurotoxin, ultrahang, COL-CAP modszer

the situation is more complex when dystonic tremor is
present. As rule of thumb, based on the dominating pat-
tern of tremor (i.e., no-no or yes-yes) the obliquus capitis
inferior (OCI), the sternocleidomastoid, and the splenius
capitis may be primarily considered.

The gold standard treatment of CD is botulinum neu-
rotoxin (BoNT)”8. BoNT acts at cholinergic nerve ter-
minals and inhibits the release of acetylcholine, causing
a neuromuscular blocking effect’. Primarily A serotypes,
including onabotulinumtoxin-A (onaBoNT-A), abobotu-
linumtoxin-A (aboBoNT-A), and incobotulinumtoxin-A
(incoBoNT-A) are applied. These are all demonstrated
to be effective on the long term in the treatment of CD
with an acceptable side-effect profile'’. If the dystonic
muscles are selected appropriately, the next challenge is
the application of the right dose of preparation. Several
suggested dose ranges have been published® ' 2. As a
general principle, it is recommended to start the injection
with the mostly involved 2-3 muscles using lower doses
of the ranges?®.

To improve targeting and to avoid side-effects, de-
vice-aided BoNT delivery is widely applied and re-
commended, especially in complex cases'*°. Although
electromyography (EMG)-guided injections, utilizing
the verification of dystonic activity, may optimize the
muscle selection process, the ultrasound (US)-guided
technique enables the real-time visualisation of the in-
jection, thereby ensuring not only precise targeting, but
the avoidance of unwanted structures, such as vessels and
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nerves. Available atlases may make easier the standardi-
zation of the process'®. Expert opinions suggest the use
of US mainly in the deeply located muscles, but targeting
superficial muscles may also be considerably improved
by this method'7"°.

Considering the facts detailed above, US-guided (op-
tionally supplemented with EMG recordings) BoNT in-
jections into muscles, selected based on the COL-CAP
concept, may be the gold standard method. However,
only one multi-centre study reported detailed findings via
that technique so far'>?. Accordingly, the aim of the cur-
rent study is to obtain local centre data to analyse and
compare with international data, enabling the identifica-
tion of differences deriving from the characteristics of pa-
tient populations and from methodological issues as well.
Especially the latter may help in the implementation of
further improvements in the care of our CD patients with
their possible extension to the whole Hungarian CD pop-
ulation.

Methods

The data of all consecutive CD patients, who were in-
jected with BoNT-A at the botulinum toxin outpatient
clinic at the Department of Neurology, University of
Szeged between 11 August and 21 September 2021, were
retrospectively collected. All CD patients, included in
this retrospective cross-sectional study, were diagnosed
by movement disorder specialists following the rational
exclusion of possible secondary causes. The pattern of
CD was determined by the COL-CAP concept with the
identification of components and thereby the probably
involved muscles as well. The BoNT-A (ona-, abo-, in-
coBoNT-A) formulations were applied according to the
respective summary of product characteristics following
their reconstitution in 2 ml of sterile 0.9 w/v% sodium
chloride solution with US-guidance in all patients by
physicians trained in its use. In addition to the descrip-
tion of basic demographics, the proportion of tremor
and other isolated or combined primary components of
CD, the frequency of the involved muscles, and the de-
scriptive statistical parameters for the injected BoNT-A
formulations were calculated and compared with avail-
able data of an international study'>2°. All statistical
calculations were performed with the freely available
R software (R Development Core Team, https:/www.r-
project.org/). First, we checked the distribution of data
populations with the Shapiro-Wilk test. As the distribu-
tion proved to be non-Gaussian in most subdatasets of
the applied BoNT-A doses separated according to the in-
jected muscles, or the case number was considerably low,
these data were presented as median (and range), but the
mean values were also given for better comparison with
data of an international study'>?°, keeping in mind that

median values describes the middle of data better. All
the other subdatasets showed Gaussian distribution and
they were presented as mean + standard deviation (SD),
giving the range as well. In addition to the descriptive
statistics detailed above, Fisher’s exact test for count data
with simulated p-value (based on 2000 replicates) with
row-wise post hoc test and with p-value adjustment with
the Bonferroni method was applied for the comparison of
the frequencies of components determined by the COL-
CAP concept and the frequencies of injected muscles in
the current and the international study'>2°. Furthermore,
for association studies regarding COL-CAP components,
tremor, and injected muscles, the ‘cooccur’ function from
the ‘cooccur’ R package was utilized. The obtained p-
values for negative or positive associations were adjusted
with the Bonferroni method as well. Then the Cramer’s V
coefficient was determined for those associations which
remained significant. The null hypothesis was rejected
when the adjusted p-values were < 0.05.

The ethical permission number for this retrospective
analysis is 44/2016.

Results

In the current study, 58 patients (19 males and 39 females)
were involved with mean age of 58.4 (£ SD 13.6, range
24-81) years. The most common components in CD were
torticaput and laterocaput (48.3% of all cases, each; mean
13° + SD 6.2° range 5-25°, left-sided in 53.6% of cases;
mean 14.4° £ SD 9.04°, range 5-50°, right-sided in 57.1%
of cases, respectively), retrocaput (37.9%; mean 14.5° +
SD 5.29° range 7.5-25°), torticollis (31%; mean 32.8° +
SD 19.1°, range 5-75°, right-sided in 66.6% of cases), an-
tecollis (26%; mean 17.1° £ SD 8.53°, range 5-40°), and
laterocollis (20.7%; mean 12.2° = SD 5.07°, range 5-20°,
right-sided in 58.3% of cases) according to the COL-
CAP concept, neglecting shift forms here. All the other
components were present in less than 10% of CD pa-
tients (Figure 1). Meaningful positive associations were
revealed between torticaput and laterocaput, and torti-
caput and retrocaput (64.3% and 53.6% co-occurrences,
not significant following p-value adjustment; Figure 2).
Meaningful negative associations were revealed between
laterocollis and retrocaput, laterocollis and torticaput,
torticollis and retrocaput, torticollis and laterocaput, and
torticollis and torticaput (Figure 2). However, only the
latter two remained significant following p-value ad-
justment (p = 0.002 and p < 0.001, Cramer’s V values
of 0.462 and 0.634, respectively). If we determine the
distribution of main types, putting shift forms into the
list as well, the most common form remains torticaput
(29.3%), followed by torticollis (25.9%) and laterocaput
(13.8%; Table 1). All the other main subtypes, includ-
ing lateral (8.62%) and sagittal shift (5.17%), occurred



40

Szabd: Clinical features of cervical dystonia patients

in less than 10% of CD patients. Regard- h
ing the comparison of frequencies of main | ;. ° & o S \ v o
types in the current and international stud-
ies, the difference was remained signifi- TCa- o ) () ° (]
cant only for torticollis following p-value
adjustment (p = 0.01). Combined forms T T ® b o e o 7 Value
were predominant, involving 2.02 (= SD 5
0.76) distinct forms on average, not count- Ace" I | o
ing the components of shift forms sepa- | 5.,. e o Il ® e o b ® ©
rately, and excluding tremors. Using shift ® s
forms instead of components, 27.6% of the LCo- ° ° ® . o . ° ® »
patients had only one subtype, 43.1% of Q>
patients had two subtypes, whereas 29.3% LCa -pu e @ o o e O ¢
of patients had three subtypes. The com-
bination of the three most common forms | “°°" S il T I T T
(torticaput, laterocaput and retrocaput) was | ,. | | |
detected in 17.2% of all cases. If shift forms
were separated into their components, pure ACa ACo LCa LCo RCa RCo T TCa TCo
forms were detected only in 22.4%. Tremor
affected 24.1% of patients (no-no tremor:

J

20.7%, yes-yes tremor: 3.4%). No-no
tremor occurred most along with torticaput,
laterocaput and retrocaput (75%, 58% and
50% of no-no tremor cases, respectively),
whereas 32.1% of torticaput cases were
associated with no-no tremor. Meaningful
associations were found between no-no
tremor and torticaput and laterocaput, but none of them
remained significant following p-value adjustment with
the Bonferroni method.

In the current study, 11 patients were injected with
onaBoNT-A (117 £ SD 38.5, range: 50-180 units), 16
patients with incoBoNT-A (118 + SD 29.8, range: 80-
180 units), and 31 patients with aboBoNT-A (405 +
SD 162, range: 100-750 units; Table 2). The restrospec-
tively calculated dose conversion ratios for onaBoNT-
A:incoBoNT-A:aboBoNT-A (without cross-treatments)
were 1:1:3.46. On average, 3.6 (= SD 1.24) muscles were
injected per patient. The most injected muscle was the
trapezius (56.9% of all cases), followed by the levator
scapulae (51.7%), splenius capitis (48.3%), sternocleido-
mastoid (32.8%), and semispinalis capitis (22.4%; Table
2). The frequency of each other injected muscle was less
than 20%. Regarding the comparison of frequencies of
injected muscles in the current and international studies,
the difference was remained significant only for OCI and
longissimus capitis following p-value adjustment (p <
0.001 and p = 0.047, respectively). Considering the dose
conversion ratios calculated above, the highest dose (400
units of aboBoNT-A) was injected into the trapezius mus-
cle, whereas the lowest dose (10 units of onaBoNT-A)
was injected into the OCI. Regarding the most injected
muscles in the three most frequent main subtypes, in tor-
ticaput as a main subtype, the sternocleidomastoid (still
significant positive association following p-value adjust-

Figure 1. The counts and associations of COL-CAP components with
each other and tremor

ACa: antecaput, ACo: antecollis, LCa: laterocaput, LCo: laterocollis, RCa:
retrocaput, RCo: retrocollis, T: tremor, TCa: torticaput, TCo: torticollis

4 1\

. negative
. random

positive

Tca

p = 0.002
V = 0.462

p < 0.001
V = 0.634

- J

Figure 2. Meaningful associations of COL-CAP com-
ponents. Only negative associations between torticollis
and laterocaput, and between torticollis and torticaput
remained significant following p-value adjustment with
the Bonferroni method, and these p-values with cor-
responding Cramer’s V association coefficients are indi-
cated in the figure

LCa: laterocaput, LCo: laterocollis, RCa: retrocaput, TCa:
torticaput, TCo: torticollis

ment, p < 0.001, Cramer’s V = 0.559) and trapezius in
76.5%, whereas the splenius capitis in 58.8% of cases
was injected. In torticollis as a main subtype, the levator
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scapulae was injected in 73.3% of cases. In laterocaput as
a main subtype, the trapezius in 87.5%, whereas the leva-
tor scapulae and the semispinalis capitis in 50% of cases
were injected. All the other muscles were injected in less
than 50% of cases with the three main subtypes.

Discussion

The efficacy of BoNT-A treatment strongly depends on
correct muscle and dose selection? 2. Accordingly, the
COL-CAP concept, where the muscle selection is guided
by the presenting primary subtypes of CD, may consid-
erably help in the component analysis of even complex
patterns®. Although the original COL-CAP concept does
not deal with tremor, recent studies may help in muscle
selection in CD cases with tremor® .

The current study demonstrated several similarities
and some differences with the results of the multicentre
study applying the COL-CAP concept'> ?°. The demo-
graphic parameters (age, gender distribution) were al-
most the same. The multicentre study did not give the
prevalence of each form in the whole patient population;
it presented only the distribution of main subtypes. If the
forms are not distinguished having primary, secondary,
etc., roles, torticaput and laterocaput affect the patients
in the same extent (48.3% each), followed by retrocaput
and torticollis. If only the main subtypes are considered,
torticaput remained the most common in both studies
(29.3% in the current vs. 49% in the multicentre study).
However, the second most common was torticollis in the
current study (25.9% vs. 8.8%), followed by laterocaput
(13.8% vs. 16.7%) and retrocaput (8.68% vs. 4.6%). Ac-
cordingly, the major difference is that torticaput is un-
derrepresented (but it is still the most frequent form in
all contexts), whereas torticollis is significantly overrep-
resented in the current study. If we put caput and collis
torti-forms together, it results in almost the same percent-
ages, i.e., 55.2% in the current and 57.8% in the multi-
centre study, both higher than demonstrated in the CD
PROBE study (47.5%) without applying the COL-CAP
concept®’. So, the difference may derive from the dif-
ferent approach of distinction between caput and collis
tortiforms as major subtypes. If the degree of alteration
is taken into consideration as well during the distinction
process (not presented in the multicentre study), caput
forms demonstrated mean degree of alterations from the
baseline position between 5-15° (torticaput: 13°), where-
as collis forms in between 10-50° (torticollis being the
highest with 32.8°). This difference between torticaput
and torticollis may be explained by that torticollis may
have more potential rotational centres (amongst the sec-
ond and seventh cervical vertebrae) compared to torti-
caput. Therefore, as a general principle, the degree of
alterations from the baseline larger than 30° should rather
raise the suspicion of collis forms as major components,

especially when distinguishing between torticaput/-collis
and retrocaput/-collis, considering the results of the cur-
rent study. Another aid during the distinction process be-
tween torticaput and torticollis is whether the laryngeal
prominence remains in the midline, or not, respectively,
which approach was applied in the current study as well.
In 23.7% of cases with either dominant torticaput or tor-
ticollis, the two alterations were diagnosed together in
the multicentre study, whereas this potential combination
was not detected in the current study, i.e., there was a
strongly significant negative association. The presence
of further additional subtypes makes this differentiation
difficult, and without the help of EMG, the identification
of the torticaput component in addition to torticollis is
considerably challenging. Although this may result in the
loss of some percentage of torticaput dominant cases, the
accompanying predominance of antecollis and laterocol-
lis in our patients with torticollis as the main subtype may
further strengthen the neck as site of major involvement.
Hence, most of the difference between the studies regard-
ing torti-forms may result from different patient popula-
tion characteristics as well. Both latero-forms (altogether
15.5% vs. 26.5%) were underrepresented and both retro-
forms were overrepresented (altogether 12.1% vs. 7.5%)
in the current study compared to the multicentre one, but
this may rather result from the characteristics of patient
populations than diagnostic issues. The frequency of shift
forms was similar in both studies (13.8% vs. 14.7% fol-
lowing correction in the multicentre study). Torticaput
was most combined with laterocaput and retrocaput in
both studies. The average number of distinct forms was
lower in the current study (80.5% of the multicentre one),
but the authors of the latter one highlighted the diagnostic
error in shift detection, which may explain this difference
in some extent, as the components of the shift forms were
not counted separately in the current study. The propor-
tion of patients having only one subtype was higher in the
current study (27.6% vs. 16.3%). If the components of
shift forms are counted separately, the frequency of pure
forms decreases to 22.4%. The proportion of patients
with two or three subtypes was similar in both studies
(43.1% vs. 40.2% and 29.3% vs. 24.5%, respectively),
and no patient was diagnosed with more than three sub-
types in the present study.

The average number of injected muscles was also low-
er in the current study (85.7% of the multicentre one),
probably explained by the higher frequency of pure forms
yielding fewer complex cases. Regarding muscle selec-
tion for injections in torticaput as a main subtype, ster-
nocleidomastoid, trapezius, and splenius capitis muscles
were the most frequently injected ones in both studies
(76.5% vs. 84%, 76.5% vs. 60.7%, and 58.8% vs. 88%,
respectively). However, there were some differences in
the second and third most common subtypes of the cur-
rent study. The most injected muscle in torticollis as a
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Table 1. Frequency of the main types according to the Collum-Caput (COL-CAP) concept and comparison with international

Antecaput Antecollis Laterocaput Laterocollis Retrocaput Retrocollis

0% 1.6% 3.45% 2.6% 13.8% 16.7% 1.72% 9.8% 8.62%  4.6% 3.45% 2.9%

The parameters of the multicentre study are presented in italic. **p <0.01.

Table 2. Doses and case number distribution regarding the applied botulinum toxins and comparison with international data’

AboBONT-A Trap LS Scap SCM SsCap SsCer
Mean 234 123 152 136 182 140 61.1 118 138 111 100 102
SD 108 47.7 75 50.8 82.1 47.5 18.2 40.1 46.3 63.4 57.7 739
Median 250 n.a. 138 n.a. 200 n.a. 50.0 n.a. 138 n.a. 100  na
MAX 400 250 300 250 300 400 100 200 200 380 200 400
MIN 50 40 50 40 50 25 50 40 75 40 50 10
N 19 74 16 59 15 82 9 77 8 45 7 28
IncoBoNT-A Trap LS Scap SCM SsCap SsCer
Mean 536 330 529 390 48.6 36.8 25 34.7 45 30.7 633 313
SD 234 13.3 243 17.9 204 212 8.36 15.2 7.07 15.2 116 143
Median 50 n.a. 60 n.a. 50 n.a. 20 n.a. 45 n.a. 70 n.a.
MAX 100 60 80 80 90 100 40 70 50 70 70 50
MIN 30 10 20 10 30 10 20 15 40 10 50 10
N N 35 7 34 7 43 6 43 2 15 3 8
OnaBoNT-A Trap LS Scap SCM SsCap SsCer
Mean 40 29.2 514 328 61.7 492 25 40.8 70 19.7 100 18
SD 20 13.2 13.5 12.3 264 260 5.77 15.5 17.3 13.2 0 8.50
Median 40 n.a. 50 n.a. 65 n.a. 25 n.a. 80 n.a. 100  n.o.
MAX 60 100 70 70 100 130 30 80 80 100 100 40
MIN 20 10 40 10 20 10 20 7.5 50 7.5 100 5

N 3 73 7 59 6 134 4 125 3 59 1 37
Total Trap LS Scap SCM SsCap SsCer

N 33 182 30 152 28 259 19 245 13 119 11 73
Proportion (%) 56.9 59.7 517 498 48.3 84.9 32.8 80.3 224 390 19 23.9

AboBONT-A: abobotulinumtoxin-A, INcoBONT-A: incobotulinumtoxin-A, LS: levator scapulae, Long: longissimus capitis, MAX: maximum, MIN:
inferior, OnaBoNT-A: onabotulinumtoxin-A, Scap: splenius capitis, SCM: sternocleidomastoid, SD: standard deviation, Scer: splenius cervicis,
scalene, Trap: trapezius. The parameters of the multicentre study are presented in italic. *p < 0.05, ***p < 0.001.

main subtype was levator scapulae in the current study, the multicentre study, followed by levator scapulae and
whereas splenius capitis in the multicentre study. In case  trapezius. Dystonic activity of levator scapulae is capable
of laterocaput as a main subtype, trapezius was the most  of causing alterations in caput and collum levels as well,
injected followed by levator scapulae in the current study, in light of the origin of its fibres. The major difference
whereas splenius capitis was the most injected muscle in  regarding the frequency of injected muscles in the two
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data®
Torticaput Torticollis** Shift (Lateral + Saggital)
293% 49% 259% 88%  8.62%+517% 3.9%
Scer SM odl Long
150 754 150 875 0 117 0 873
0 47.5 0 368 0 43.6 0 357
150 n.a. 150 n.o. 0 n.a. 0 n.a.
150 200 150 7175 0 200 0 160
150 25 150 20 0 40 0 25
3 11 1 18 0 44 0 15
Scer SM odl Long
433 65 20 288 0 31.7 o 27
20.8 495 0 16.5 0 20.9 0 10.6
50 n.a. 20 n.a. 0 n.a. 0 n.a.
60 100 20 50 0 90 0 40
20 30 20 10 0 5 0 10
3 2 1 4 0 23 0 10
Scer SM odl Long
0 13.3 20 243 10 20.6 0 205
0 4.80 0 580 0 11.4 0 990
0 n.a. 20 n.a. 10 n.a. 0 n.a.
0 20 20 30 10 50 0 40
0 5 20 10 10 7.5 0 5
0 9 1 14 1 45 o 27
Scer SM OC|*** Long*
6 22 3 36 1 112 0o 52
103 721 517 11.8 1.72 367 0 17.1

minimum, N: case number, n.a.: not available, OCI: obliquus capitis

SsCap: semispinalis capitis, SsCer: semispinalis cervicis, SM: middle

studies was the higher proportion of splenius capitis in
the multicentre study (48.3% vs. 84.9%). Furthermore,
the proportion of sternocleidomastoid injection was also
higher in the multicentre study (32.8% vs. 80.3%). The
injection proportion of the other two out of five most in-

jected muscles were similar in the two studies; trapezius:
56.9% vs. 59.7%, levator scapulae: 51.7% vs. 49.8%.
Regarding the fifth most injected muscle in both stud-
ies, the frequency of the injection of semispinalis capi-
tis was merely the half in the current study compared to
the multicentre one (22.4% vs. 39%). The difference in
main subtype frequencies detailed above may only par-
tially explain the considerably larger proportion of sple-
nius capitis and sternocleidomastoid injections in the
multicentre study. Another study involving 200 consecu-
tive CD cases not classified according to the COL-CAP
concept, but with similar demographic parameters to the
current and multicentre studies, demonstrated that trape-
zius muscle was the most commonly injected one similar
to the current work, followed by splenius capitis, sterno-
cleidomastoid and levator scapulae, but for historical rea-
sons, they included some nuchal paravertebral muscles as
well to the trapezius group''. Some parts of differences in
the proportion of the injected muscles may be explained
by different tremor frequencies in the current and multi-
centre studies (24.1% vs. 55.6%), most commonly oc-
curring along with the presence of torticaput (75% vs.
57.3% of cases), and less commonly observed with collis
forms®. Tremor is an important accompanying feature of
varying, but usually substantial proportion (14-86.6%)
of CD cases®. Historically, the most frequently injected
muscles in dystonic head tremor are splenius capitis and
sternocleidomastoid, without appropriate evidence®.
Only if distribution of muscle injections were taken into
account, bilateral splenius capitis, sternocleidomastoid,
OCI and trapezius injections were significantly more fre-
quent in patients with dystonic head tremor compared to
those without it*.

The application of EMG may considerably help in
the identification of affected muscles in dystonic head
tremor. Schramm et al. assessed the involvement of only
splenius capitis and OCI in 35 CD patients with dystonic
no-no head tremor*. They demonstrated that burst-like
tremor activity was present in bilateral OCI in 71.4%,
in unilateral splenius capitis in 51.4%, whereas in uni-
lateral OCI in 28.5%, and in bilateral splenius capitis
in only 5.7% of cases. A recent single-photon emission
computed tomography study demonstrated that in no-
no dystonic head tremor, the most involved muscle was
OCI (78.3%, in 52.2% of cases with bilateral involve-
ment) and sternocleidomastoid (78.3%, in 47.8% of cases
with bilateral involvement), followed by splenius capitis
(69.6%, in 26% of cases with bilateral involvement)?.
In line with the results of the above EMG and imaging
studies, the injection frequency of OCI was significantly
higher in the multicentre study compared to the current
one, both studies lacking the use of EMG in most cases.
Although the authors of the current study regularly apply
OCl injection as well (but at low frequency yet), only one
OCI injection was documented in the current cross-sec-
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tional analyses, which may underrepresent the average
3-4 OCI injection cases per session. Although the injec-
tion of OCI would be desirable in a substantial number of
cases with torticaput and/or no-no tremor, it needs great
expertise even under US control®. Great care should be
taken during the injection of this deeply located muscle,
as it is small and the greater occipital nerve, the verte-
bral artery, and the cerebrospinal fluid space are close.
Therefore, if the needle is not handled appropriately, the
adjacent structures may be erroneously injected or dam-
aged. The frequency of longissimus capitis injection was
also significantly lower in the current study compared to
the multicentre one.

The mean total doses for treatment sessions were
lower in the current study (onaBoNT-A: 73.4%, inco-
BoNT-A: 68.1%, aboBoNT-A: 62.1% of the multicentre
study). Furthermore, the study mentioned above from a
reference centre with a minimum of economic or legal
restriction regarding BoNT-A therapy applied onaBoNT-
A and incoBoNT-A at a mean dose of 262.6 unit''. Their
patients were injected based on only palpation and ana-
tomical landmarks, without guidance techniques. It is im-
portant as precision injection may considerably decrease
the effective dose'>. However, except sternocleidomas-
toid, where the current study applied lower doses, an-
other long-term open study in the pre-COL-CAP era with
aboBoNT-A by Bentivoglio et al. demonstrated similar
mean doses and ranges for trapezius, scalenus medius,
splenius capitis and levator scapulae®. Nevertheless, al-
most all the applied injections in the current study were
within the range given by the experts®. Regarding the ap-
plied doses in the most injected five muscles, trapezius
was injected with considerably higher, and sternocleido-
mastoid was injected with considerably lower doses in
the current study compared to the multicentre one. The
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Hattér és cél - Interdiszciplinaris kuta-
tasok igazoljak, hogy a betegek sebészeti
beavatkozassal kapcsolatos félelmei és
szorongasai meghatarozo szerepet jatsza-
nak a mdtét utani felépulés sikerességében.
A pszichoedukacio olyan professzionalis
informacidatadd modszer, melynek célja

a betegek betegséglikkel és az azzal valo
megklzdéssel kapcsolatos ismereteinek bé-
vitése, a betegséghez kapcsolodd problémak
érzelmi feldolgozasa. Amennyiben a betegek
a mUtétet kovetden kompetensnek érzik
magukat a sajat gyogyulasi folyamatukban,
kevesebb fajdalmat élnek at, hamarabb val-
nak onellatova, és csokken a klinikan eltoltott
apolasi napok szama.

Médszerek - Kutatasunk soran azt vizsgal-
tuk, hogy a gerincmUtétet megel6z8 pszicho-
edukacio milyen mértékben befolyasolja

a gerincmUtétet kovetd idészak gyogyszer-
igényét (fajdalomcsillapito-fogyasztas).
Eredmények - Megallapitottuk, hogy a be-
tegoktatasban részesuld vizsgalati csoport
mUtét utani gyogyszerigénye szignifikansan
kisebb, mint a kontrollcsoporté.
Kovetkeztetés - Eredményeink aldtamaszt-
jak, hogy a sebészeti betegellatas részét
képezd pszichoedukacio elbsegiti a betegek
minél hamarabbi mobilizacidjat, testi-lelki jol-
létének helyreallasat, ezaltal a pszicholdgus
mindennapi jelenléte a sebészeti osztalyo-
kon hozzajarul a betegellatas koltséghate-
kony kivitelezéséhez.

Kulcsszavak: gerincmtét, pszichoedukacio,
mentalis jollét, koltséghatékony sebészet

The effect of surgical psychoeducation
on the outcome of spinal surgery
Suté J; Klekner A, DSc; Nagy J; Szeman-Nagy
A, PhD

Background and purpose - Interdiscipli-
nary researches demonstrate that patients'
fears and anxieties about surgery play

a key role in the success of postoperative
recovery. Psychoeducation is a professional
information transfer method that aims to
increase patients' knowledge about their dis-
ease, and how to cope with it, and to emo-
tionally process the problems associated
with the disease. If patients feel competent
in their own healing process after surgery,
they will experience less pain and become
self-sufficient sooner, thereby the number
of nursing days spent in the clinic reduces.
Methods - In this study the effect of psycho-
education before spinal surgery on the use
of postoperative analgetics was investigated.
Results - The drug consumption of the
study group who had been previously ad-
ministered patient education is significantly
reduced in comparison the control group.
Conclusion - Cooperation of a psychologist
in surgical therapy promotes early recovery
of patients in physical and mental well-being
and reduces the costs of rehabilitation as
well.

Keywords: spinal surgery, psychoeducation,
mental well-beeing, cost-effective surgical care
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z invaziv terapias beavatkozas kozismerten kiemel-

kedo stresszhelyzet a betegek szdmara, akik a fek-
vbosztalyra keriilve szamtalan szokatlan helyzettel ta-
lalkoznak, ami tovabbi jelentds fesziiltségnovekedéssel
jarhat. Alapbetegségiikon til gondot okozhat szamukra
a bizonytalansag érzése, a megszokottol eltérd targyi és
személyi kornyezet vagy a masok altali megitélés fenye-
getettsége!'-2.

A betegek mutéti ellatdsaban a legfrissebb iranyelvek a
multidiszciplinaris kezelést tartjak a leghatékonyabbnak,
melynek egyik alappillérét a betegek pszichés vezetése,
felvilagositasa (edukacio) képezi. A pszichoedukaciod
kis és kozepes hatasfokkal javitja a fizikai funkcionali-
tast, az altalanos egészségi allapotot, tovabba csokkenti
a fajdalomtineteket’®. A mitétet kovetd idészak meg-
¢lése a fajdalom szempontjabdl is kdnnyebbé valik, a
beteg hamarabb nyeri vissza Onellatdé képességét, ha-
marabb kezdi meg a gyogyulds mobilizacids fazisat, és
szubjektive is jobb testi allapotrél szamol be, mint azok,
akik a mitétet kovetéen a fajdalom miatt még napokig
agynyugalomra kényszeriilnek’. A pszichoedukacio ha-
tékonysagat a kronikus fajdalom kezelésében elsdként a
Stanford Egyetemen vizsgaltak: a LeFort és munkatarsai
altal kidolgozott pszichoedukécidés program hatékony-
agat egy randomizalt, kontrollalt tanulmany segitségével
hataroztdk meg. A vizsgalat arra az eredményre jutott,
hogy a résztvevok kisebb mértékii fajdalomrol, fokozott
¢életerdrdl és javuld mentalis egészségrél szamoltak be
a pszichoedukaciot kovetden. A betegek a mindennapi
¢lettevékenységeikben aktivabban vettek részt, kevésbé
figgtek a kornyezetiiktdl, és életiikkel is elégedettebbek
voltak azokhoz képest, akik a pszichoedukécios prog-
ramban nem vettek részt®. Ezekbdl az eredményekbdl
sejthetd, hogy azok a terapiak, amelyek az etiologia kii-
16nall6 elemeire koncentralnak, korlatozott hatékonysag-
gal birnak. Ezzel szemben komplex kezelési moddal a
fajdalomcsokkenés, az életmindség-javulas és a koltség-
hatékonysag szempontjabol is rendkiviil meggy6z6 keze-
lési eredmények érhetdk el>*+°.

A vizsgélat soran arra voltunk kivancsiak, hogy a mii-
tét elott allo betegek pszichoedukacids foglalkozéason
valé részvétele milyen modon befolyasolja a betegek
posztoperativ gyogyszerfogyasztasat, fajdalomesillapi-
to-igényét Osszehasonlitva azokkal a betegekkel, akik
a mitétet megeldézden pszichoedukacids foglalkozason
nem vettek részt. Feltételeztiik, hogy a beavatkozas eldtti
pszicholégiai felkészités jelentds szerepet jatszik a pa-
ciens allapotanak javuldsaban. Feltételezésiink szerint
a gerincmtét el6tt allo, pszichoedukacidban részt vevo
betegek a gerincmiitétet kovetden kevesebb fajdalom-
csillapitot igényelnek, mint a pszichoedukacioban nem
részesiilo kontrollcsoport.

Tanulmanyunkban vizsgaltuk tovabba, hogy a sebé-
szeti beavatkozastol vald szorongas miitét eldtti mértéke

milyen mértékben fiigg 6ssze a miitétet kdvetd gyogy-
szerfogyasztas mértékével.

Tanulmanyunk figyelemfelhivas is, mellyel hangsu-
lyozni szeretnénk, hogy a gerincsebészeti ellatasban a
pszicholdgusi munka a mindségi betegellatas jelentds
sarokkovét képezheti.

A vizsgalat médszere

A kutatas vizsgalati és kontrollcsoportjat a Debreceni
miitéti indikacioval tavozo, az adott életkori tartomanyba
esO — 35 és 65 éves kor kozotti —, véletlenszertien kiva-
lasztott betegek alkottak. Az adott életkori tartomany-
ba esd betegek véletlenszerii kivalasztasat — a betegek
érkezési sorrendjében — az idegsebészeti ambulancian
dolgoz6 idegsebészek végezték. A vizsgalati €s kontroll-
csoportba egyarant 15 f6 kertilt bevalogatasra, akiknél
egyszintli agyéki porckorongsérvmiitétet terveztek.

A vizsgalatbdl valo kizard tényezok a kdvetkezok
voltak: cukorbetegség, illetve egynél tobb gerincmiitét
az anamnézisben. A cukorbetegség dnmagaban okozdja
lehet idegi eredetti fajdalomnak, ami az éppen kialakult,
gyoki kompressziobol adodo idegfajdalomhoz hozza-
adddva a beteg nagyobb mértékii gydgyszerfogyasztasat
idézheti eld. Tovabba a tobbszords gerincmiitéten atesett
betegek jo eséllyel a korabbi miitéti teriilet heges gyogy-
uldsa miatt nagyobb horderejli és nehezen visszakdvet-
het6 etioldgiaju fajdalmakkal kisérve néznek szembe a
soron kovetkezd miitéttel, igy varhatéan tobb fajdalom-
csillapitot fogyasztanak, mint az elsé alkalommal ope-
raltak'®.

A vizsgélati csoportba tartozd betegeket a miité-
tet megel6z0 anesztezioldgiai ambulancian torténd
kivizsgalas alkalmaval személyes beszélgetés kere-
tén beliil pszichoedukacioban részesitettiik. Miel6tt a
pszichoedukaciot elkezdtiik, az arra vallalkoz6 betegek
kitoltotték a ,,Sebészeti beavatkozastol valo félelem kér-
déiv’-et, az informacids megkiizdési stilust felmérd, 3
kijelentést tartalmazo kérddivet és a demografiai kérdo-
ivet.

A sebészeti beavatkozastol valo félelem
kérdoiv

Interdiszciplinaris kutatés igazolja, hogy a betegek sebé-
szeti beavatkozasokkal kapcsolatos félelme és szoronga-
sa meghatarozo szerepet jatszik a mitét utani felépiilés
sikerességében'!. A miitétet megel6z6 szorongas ugyanis
olyan negativ és megterheld érzelmi allapotot hoz 1étre,
ami hatréltatja a beteget a regeneralddas folyamataban.
A kérd6iv 10 kérdésbol all (1. tablazat), és 10 foku
Likert-skalan értékelheté (0: Egyaltalan nem félek, 9:
Nagyon félek) A kérdéivben meghatarozott K-értékek
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1. tablazat. A Sebészeti Beavatkozdstol Vald Félelem Kérddiv magyar

Demografiai kérd6iv

valtozata, a kérddiv kérdései. (A betegek szamara a kérddiv kitoltése

eldtt atadott Uzenet: A kérddiv segitsegével szeretnénk felmérni, hogy
milyen félelmei vannak az On eldtt dllo sebészeti beavatkozdssal kap-

csolatban)

. Félek a m(téttdl.
. Félek az érzéstelenitéstdl.
. Félek a m(tét utani fajdalomtol.

AwWN -

példaul a hanyinger).

. Félek, hogy a mUtét nem sikerul.
. Félek a kérhazi tartdzkodastol.
. Aggddom a csaladom miatt.

O 00 I O Ul

10. Félek a m(tétet kdvetd hosszu rehabilitaciotol.

. Félek a m(tét utani kellemetlen mellékhatasoktdl (mint

. Félek, hogy a mUtét miatt romlani fog az egészségem.

. Félek, hogy nem fogok teljesen felépulni a mUtét utan.

A demografiai kérddivben tajékozodtunk a
beteg nemérdl, életkorardl és korabbi mii-
téteinek a szamar6l. Amennyiben a beteg
¢életkora meghaladta a 65 évet vagy nem
érte el a 35 évet, a vizsgalati és kontroll-
csoportbdl kizarasra keriilt. Amennyiben
a demografiai kérdéivben a beteg egynél
tobb gerincmiitéten vald részvételére fény
dertilt, az szintén a vizsgalatbdl valé kiza-
rast eredményezte.

A pszichoedukaciod

A pszichoedukéaciot és a betegek felmérését
is pszichologusjeldlt végezte, klinikai szak-

szempontjabol a csoportok kozotti kiilonbség meghata-
rozésat T-probaval teszteltiik.

A beteg informacids megkiizdési (Information
coping style) stilusat felmérd kérddiv

A megkiizdés vagy coping fogalma kognitiv és viselke-
déses erdfeszitéseket, cselekvéseket foglal magaba, ame-
lyek segitségével az egyén képes kezelni, csokkenteni és
megsziintetni az er6forrasait igénybe vevo, kiilso és/vagy
belsé konfliktusokat'2.

Az informécios megkiizdési stilusrél valo tajékozo-
das azért fontos a pszichoedukacié megtartasa eldtt, mert
azok, akik hajlamosak egyetérteni a kérddiv kijelenté-
seivel, informacidkeresok, és szamukra elénydsebb, ha
specifikusabb és pontosabb informacidt kapnak. Azok
azonban, akik nem értenek egyet a kérdéiv allitasaival
— 6k az informécidkeriild paciensek —, elonydsebb, ha
csak altalanos jellegli tdjékoztatasban részesiilnek. Az in-
formacidkeresdk szdmara az altalanos szabaly, hogy minél
tobb informaciot kapnak, annal jobb, ezzel ellentétben az
informaciokertild paciensek a részletes informaciokra ne-
gativan reagalhatnak. A kérddivben igen-nem valaszt var-
tunk a betegtdl azzal kapcsolatban, hogy egyetért-e vagy
sem a kovetkezd harom kijelentéssel: 1. Ha konyvekbdl,
folyoiratokbol és televizids programokbol tajékozodha-
tok egészségiigyi allapotommal és a miitéti lehetdségek-
kel kapcsolatosan, akkor kényelmesebben érzem magam,
magabiztosabb leszek, és ugy érzem, hogy kontrollalom
az eseményeket. 2. Szeretek részletes informaciot kapni
az allapotomrol. 3. A részletes egészségiigyi informaciod
nem okoz szamomra problémat. Azok esetében, akik a
harom allitassal nem értettek egyet, elénydsebb volt, ha
altalanos jellegli informacidkban részesiiltek.

pszicholdgus feliigyelete mellett.

A pszichoedukacié soran kitériink a
mitétet megeldzd, a betegre vonatkozo
varhatd teenddkre, az étkezési megszoritasokra, ruhavi-
selési szabalyokra, tisztalkodasi ajanlasokra, a gyogy-
szerigénylés modjara, a konkrét mutét koriili beavatko-
zéasokra, a miitét utani mobilizacid iddzitésére, modjara
stb. A pszichoedukacio keretein belill a beteget megis-
mertetjiik az ellatas helyszinével, a klinikai osztallyal,
a mito, a vard és a ndvérpult képeivel, igy az ellatasi
koriilmények részletes bemutatasaval és elore végiggon-
dolasaval mérséklodik az ismeretlentdl valo félelem és
a testhataratlépéssel jar6 beavatkozastol vald szorongas.
A kontrollcsoport tagjai a ,,Sebészeti beavatkozasok-
tol valo félelem kérddiv’-et és a demografiai kérddivet

toltik ki, de pszichoedukacidban nem részesiilnek.

A fajdalomcsillapito-fogyasztds meghatarozasa

A miitétet kovetd nap fajdalomesillapitasa egy kétlépcsds
protokoll alapjan torténik. Amennyiben a beteg fajdalom-
ol panaszkodik, el6szor diclofenacinfuziot kap. Ezt ko-
vetden, ha fajdalma egy ordn beliil nem enyhtil, vénasan
kaphat még egy noraminofenazon-ampullat, ami sziikség
esetén ismételhetd. Miutdn a mtitét megtortént, a klinikai
tartdzkodas alatti gyogyszerfogyasztas mértékét a lazla-
pon vezetett adatokbdl hataroztuk meg, és a statisztikai
elemzéshez Mann—Whitney-prébat alkalmaztunk.

Eredmények

A betegek adatainak statisztikai elemzéséhez az SPSS
programot hasznaltuk.

A betegek mutétet kovetd nap gyogyszerfogyasztas
szempontjabol harom kategériaba sorolhatok: voltak,
akik egyaltalan nem kértek gyogyszert (0), mig masok
vagy csak Diclofenac-infuziot kaptak (1), vagy az infuziot
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1. dbra. A gydgyszerfogyasztds mértékének és a betegek ,Sebészeti
beavatkozdsokto! vald félelem kérddivben” elért eredményeinek meg-
oszldsa a vizsgdlati és a kontrollcsoportban. Frequency = a gydgyszer-
fogyasztds mértéke; K = a kérddivben szerepld kérdésekre adott pont-
szam (0-100); 1 = vizsgdlati csoport; 2 = kontrollcsoport. Az oszlopok
az egyes betegek értékeit jelentik

2. tablazat. A vizsgdlati és a kontrollcsoport mdtét eldtti K-értékei
(K-érték: a sebészeti kérddiv kérdéseire adott vdlaszok pontszamai)

Csoport N Atlag Standard  Standard
deviacié  atlagos
hiba
K 1 15 29,33 17,28 4,46
K 2 15 32,00 20,35 525
e a

Frequency
yodos)

o N & o

- J

2. abra. A vizsgdlati és a kontrollcsoport gydgyszerigénye. 1 = vizsga-
lati csoport (a diagram felsé sora); 2 = kontrollcsoport (a diagram alsé
sora), Frequency = a betegek szama, Gy = gyogyszerfogyasztas; 0 =
nem kért fdjdalomcsillapitdt; 1,0 = diclofenacinfuzidt igényld betegek;
2,0 = diclofenac és noraminofenazon hatdanyag-tartalmd gyogyszert
igényld betegek

még ki kellett egésziteni noraminofenazon
hatéanyag-tartalmu gyogyszerrel is (2).

Ahogyan az 1. abran lathato, a vizsgala-
ti és a kontrollcsoportba egyarant kertiltek
alacsony és magas K-értéket mutatd bete-
gek is (K-érték: a sebészeti beavatkozas-
tol valo félelem kérdoiv kérdéseire adott
valaszok pontszamai). A diagram fels6
részén a pszichoedukaciot kapott csoport
tagjainak eredményei, az alsé részben pe-
dig a pszichoedukéciot nem kapottak ered-
ményei lathatok. Amint azt az elvégzett
T-préba bizonyitja, a két csoport statisztikai
Osszehasonlitasa soran a K-értékekben nem
volt szignifikans kiilonbség a két csoport
kozott, ugyanis az egyik csoportban a K-ér-
ték atlaga 29,3, a masik csoportban pedig
32,0 volt (p = 0,7) (2. tablazat).

Az eredmények azt mutatjak, hogy a
vizsgalati és a kontrollcsoport muitét el6tti
pszichés paramétereiben nem volt szigni-
fikans kiilonbség. Ezért feltételezhetjiik,
hogy a két csoport miitét utani gyogyszer-
fogyasztasaban tapasztalhato6 eltérést nem a
preoperativ szorongasban esetleg fennallo
kiilonbség, hanem a pszichoedukacidoban
valo részesiilés okozza.

A pszichoedukdacioban részesiilt

¢s a pszichoedukécioban nem
részesiilt csoport fajdalomesillapito-
igényének kiilonbsége

Atlagot szamolva a gyogyszerfogyasztas
értékeibdl [(nem fogyasztott (0), csak dic-
lofenactartalmu infuziét (1), diclofenac-
tartalmt infuziot és noraminofenazon ha-
téanyag-tartalmu gyogyszert is fogyasz-
tott (2)] elmondhatjuk, hogy a pszicho-
edukacioban részesiilt csoport tagjai jel-
lemzden nem kértek muitét utan fajdalom-
csillapitét (median = 0,00), mig a nem
pszichoedukalt csoport tagjai jellemzden
igényeltek fajdalomesillapitot a miitétet ko-
vetd napon (median = 1,00).

A 2. abrardl leolvashatd, hogy a vizs-
galati csoport tagjai — akik részesiiltek
pszichoedukacioban (a diagram felsd so-
ra) — inkdbb nem kértek gyogyszert a mii-
tétet kovetd napon (15-bdl minddssze 3-an
kértek), ugyanakkor a kontrollcsoport
tagjai — akik nem részesiiltek pszichoedu-
kacioban (a diagram als6 sora) — nagyobb
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szamban igényeltek fajdalomcsillapitét a mutétet kdvetd
napon (15-bdl 12-en, Mann—Whitney-probaval p =0,001).

Megbeszélés

Kutatasunk vizsgalati csoportjaban a betegek a miitétet
megel6zden pszichoedukacids programban vettek részt,
melynek keretein belill kitértiink a klinika mint ellatd
hely bemutatasara, tovabba a betegek részletes tdjékoz-
tatast kaptak a mitétet megeldz6 nap, a miitét napja és a
mitétet kdvetd nap torténéseivel kapcsolatban, és min-
den felmeriild kérdésiikre valaszt kaptak. A vizsgalat
kontrollcsoportjaba tartozd betegek pszichoedukacios
programban nem vettek részt. Hipotézisiinket, ami sze-
rint a mutétet megel6zdé pszichoedukacids programban
vald részvétel csokkenti a mitétet kdvetd napon a faj-
dalomesillapitdé fogyasztasat, eredményeink aldtdmasz-
tottak.

Vizsgaltuk tovabba a betegek miitét eldtti pszichés al-
lapota és a pszichoedukéciotdl fiiggd miitét utani gyogy-
szerfogyasztas Osszefliggéseit. Ebben a tekintetben nem
mutatkozott kiilonbség a vizsgalati és a kontrollcsoport
kozott, hiszen a két csoportnak a muitét eldtti szorongast
értekeld kérddivben elért pontszama nem kiilonbozott
szignifikdnsan egymastol. Tehat elmondhatjuk, hogy a
beteg pszichés bemeneti statuszatol fiiggetleniil, a beteg
informacios megkiizdési stilusat figyelembe vevd, muté-
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Background and purpose - Haemato-
poietic stem cell transplantation (HSCT) is
one of the most effective treatment methods
for many malignant and non-malignant
diseases. In this study, we aimed to detect
electroencephalographic (EEG) anomalies

at an early stage in patients who underwent
allogeneic and autologous HSCT and
required the management of potentially life-
threatening non-convulsive seizures.
Methods - The study was conducted with
53 patients. The age, gender, HSCT type
(allogeneic or autologous), and treatment
regimens applied before and after HSCT
were recorded. All patients underwent EEG
monitoring twice, once on the first day of
hospitalization and again one week after
conditioning regimens began and HSCT was
performed.

Results - When the pre-transplant EEG
findings were examined, 34 (64.2%) patients
had normal EEGs and 19 (35.8%) had
abnormal EEGs. After transplantation, 27
(50.9%) had normal EEG findings, 16 (30.2%)
had a basic activity disorder, 6 (11.3%) had
a focal anomaly, and 4 (7.5%) had a genera-
lised anomaly. In the allogeneic group, the
anomaly rate in post-transplant EEGs was
significantly higher than that in the autolo-
gous group (p<0.05).

Conclusion - It is important to consider the
likelihood of epileptic seizures in the clinical
follow-up of HSCT patients. EEG monitoring
is crucial for the early diagnosis and treat-

A transzplantacio eldtti és utani
elektroencefalografias vizsgalatok
értékelése haematopoeticus
Ossejttranszplantalt betegeknél

Yavlal F, MD; Dogan Gungen B, MD; Guzey
ArasY, MD; Celik Y, MD

Hattér és cél - A haematopoeticus 8ssejt-
transzplantacio (HSCT) szamos rosszindulatu
és nem rosszindulatl betegség egyik leg-
hatékonyabb kezelési médszere. Ebben

a vizsgalatban az volt a célunk, hogy korai
stadiumban kimutassuk az elektroencefa-
lografias (EEG-) anomaliakat az allogén és
autolég HSCT-n atesett betegeknél, akiknél
potencialisan életveszélyes, nem konvulziv
gorcsrohamok kezelésére lehet szikség.
Médszerek - A vizsgalatot 53 beteg bevo-
nasaval végeztik. Feljegyeztik a betegek
életkorat, a nemuket, a HSCT tipusat (allogén
vagy autolog), valamint a HSCT el6tt és utan
alkalmazott kezelési rendet. Minden beteg-
nél kétszer végeztliink EEG-monitorozast,
egyszer a korhazi kezelés els6 napjan, majd
egy héttel a kondicionald kezelések megkez-
dése és a HSCT elvégzése utan.
Eredmények - A transzplantacio el6tti
EEG-leleteket vizsgalva 34 (64,2%) betegnél
volt normalis az EEG, 19 (35,8%) betegnél
pedig koros. A transzplantaciot kovetden 27
(50,9%) betegnél volt normalis az EEG, 16
(30,2%) betegnél alaptevékenységi zavar, 6
(11,3%) betegnél fokalis anomalia, 4 (7,5%)
betegnél pedig generalizalt anomalia volt
megfigyelhetd az EEG-n. Az allogén csoport-
ban a transzplantacié utani EEG-anomaliak
aranya szignifikansan magasabb volt, mint az
autolég csoportban (p<0,05).
Kovetkeztetés - Fontos figyelembe venni
az epilepszias rohamok lehetéségét a HSCT-
kezelt betegek klinikai kovetése soran. Az
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ment of such non-convulsive clinical mani-

festations.

Keywords: haematopoietic stem cell
transplantation, conditioning regimens, EEG,

epileptic anomaly

Haematopoietic stem cell transplantation (HSCT) is
one of the most effective treatments for many malig-
nant and non-malignant diseases, such as haematologi-
cal malignancies, some solid tumours, and immunode-
ficiency diseases'. In the last decade, there has been a
significant increase in the number of patients undergoing
HSCT, while the annual number is currently approxi-
mately 50,000'. There are two different types of HSCT:
autologous and allogeneic®*. Although the success rate of
HSCT treatment is gradually increasing, the conditioning
regimens consisting of intensive chemotherapy and/or
radiotherapy given to these patients for 7-10 days before
and after transplantation to prevent acute or chronic graft
versus host disease cause many side effects™ °. Epileptic
seizures, which are the most common side effects and can
lead to significant neurological complications, including
consciousness-related, motor, and sensory symptoms, af-
fect the success of transplantation’. The incidence of epi-
leptic seizures in patients undergoing HSCT is approxi-
mately 5-7%"°. Seizures that occur during the transplant
process are considered a side effect of the drugs used in
conditioning regimens. Additionally, studies have shown
that these epileptic seizures are related to dose and dura-
tion of drug administration'.

In recent years, high success rates have been achieved
with the use of melphalan in patients who have under-
gone autologous transplantation, but the neurotoxic effect
of this drug has not been fully determined''. The epileptic
seizure complication is generally studied in allogeneic
HSCT groups, but similar research on autologous HSCT
is quite limited in the literature. When these studies
were examined, it was found that epileptic seizures after
HSCT were analysed only based on clinical records and
that these patients had not undergone a careful semiologi-
cal and electroencephalographic (EEG) evaluation.

In this study, we aimed to detect EEG anomalies,
which may occur after intensive chemotherapy regimens
given for 7-10 days before and after transplantation, at
an early stage in patients who have undergone allogeneic
and autologous HSCT. Additionally, it was our goal to
emphasise the importance of EEG monitoring for early
diagnosis and management of related non-convulsive sei-
zures that may be life-threatening.

EEG-monitorozas kulcsfontossagu az ilyen
nem konvulziv klinikai megnyilvanulasok
korai diagnosztizalasaban és kezelésében.

Kulcsszavak: haematopoeticus &ssejt-
transzplantacio, kondicionald kezelések, EEG,
epilepszias anomalia

Approval of the Biruni University NonPharmaceuti-
cal Clinical Research Ethics Committee was received on
16.02.2022 with the number 2015-KAEK-60-22-07.

Materials and methods

Patients at a private bone marrow transplantation centre
from January 2021 to May 2022 who were evaluated and
found to be suitable for HSCT treatment were included
in the study. Of the 63 patients, 9 patients with a history
of epilepsy or psychiatric illness, who were taking anti-
seizure or psychiatric medication, had an infection, or
experienced electrolyte disorders before and after trans-
plantation were excluded from the study. Additionally, a
single patient who died due to drug side effects during
the conditioning regimen was omitted from the study. As
a result, the study was conducted with 53 patients. The
age, gender, educational status, drugs used, HSCT type
(allogeneic or autologous), and treatment regimens ap-
plied before and after HSCT were recorded. Following
the protocol of the transplantation centre as part of the
conditioning regimen, drugs such as busulfan, fludara-
bine, and N90 were started on the day of hospitalization
in allogeneic transplantation patients and administered
for five days. As anti-seizure therapy for patients un-
dergoing allogeneic transplantation, levetiracetam was
started as an oral therapy at a dose of 2x500 mg 12 hours
before busulfan. It was continued until 24 hours after the
end of the last dose of busulfan. After a five-day prepara-
tory regimen, HSCT was performed on the seventh day
of hospitalization. The autologous group was treated with
melphalan for two days after admission to the hospital
according to the protocol of the transplantation centre,
and HSCT was performed on the fourth day of admis-
sion. Busulfan was used in only one of the patients who
underwent autologous transplantation. As anti-seizure
therapy for this patient, levetiracetam was started as an
oral therapy at a dose of 2x500 mg 12 hours before the
busulfan. In other autologous transplant patients, prophy-
lactic anti-seizure medication was not used since busul-
fan was not present in the conditioning regimens.

All patients underwent EEG monitoring twice, once
on the first day of hospitalization and again one week
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Table 1. Demographic data, educational status, drugs used, and EEG findings of the patients

Min-Max Median Mean£SD
Age 17.0 74.0 44.0 43.6 + 15.1
Gender Male 36 67.9%
Female 17 32.1%
Educational Primary school 9 17.0%
Status Secondary school 14 26.4%
High School 21 39.6%
University 9 17.0%
Drugs used MELPH+MTX 5.7%
FLU+BU+CTX 28 52.8%
MELPH 18 34.0%
BU+ARA-C 1 1.9%
FLU+BU+CTX+MELPH 2 3.8%
FLU+BU+CTX+MTX 1 1.9%
Pre-transplant Normaly 34 64.2%
EEG Basic Activity Disorder 13 24.5%
Focal Anomaly 4 7.5%
Generalized Anomaly 2 3.8%
Post-transplant Normaly 27 50.9%
EEG Basic Activity Disorder 16 30.2%
Focal Anomaly 6 11.3%
Generalized Anomaly 4 7.5%
Transplant Status ~ Autologous 21 39.6%
Allogenic 32 60.3%

MELPH: melphalan, MTX: mitoxantrone, FLU: fludarabine, BU: busulfan, CTX: cyclophosphamide, ARA-C: cytarabine

after the conditioning regimens were started and HSCT
was performed. EEG monitoring was undertaken by
placing electrodes according to the 10-20 system on the
scalp with a 32-channel EEG device in a quiet and dim
environment. Hyperventilation and photic stimulation
were performed in all patients.

The EEGs were examined and recorded by two neu-
rophysiologists. According to the EEG examination, pa-
tients were classified as normal, as having basic activ-
ity disorders, as having focal anomalies, and as having
generalised anomalies. Patients were then divided into
two groups: allogeneic and autologous HSCT patients.
The demographic data and pre- and post-transplant EEG
characteristics of both groups were compared.

Statistical method

Mean, standard deviation, median, minimum, maximum,
frequency, and ratio values were used in the descriptive

statistics of the data. The distribution of the variables was
measured by the Kolmogorov—Smirnov test. The Mann—
Whitney U test was used in the analysis of the quantita-
tive independent data. In the analysis of the qualitative
independent data, the chi-square test was employed, and
when chi-square test conditions were not met, the Fisher
test was used. McNemar’s test was employed in the anal-
ysis of the qualitative dependent data. Finally, the SPSS
28.0 program was used in the analyses. P-values less than
0.05 were considered significant.

Results

The mean age of the 53 patients who underwent HSCT
was 43.6+15.1 years; 17 (32%) were female and 36 (68%)
were male. When the pre-transplant EEG findings were
examined, 34 (64.2%) patients had normal EEGs, 13
(24.5%) had a basic activity disorder, 4 (7.5%) had a fo-
cal anomaly, and 2 (3.8%) had a generalised anomaly. Af-



54 vavial: EEG-anomalies in hematopoietic stem cell transplant patients

Table 2. Comparison of demographic data, drugs used, and EEG findings of the autologous and allogeneic

groups
Autologous Allogenic
Mean+SD Median Mean+SD Median

Age 503 + 140 520 392 o+ 144 360 0.007 ™
Gender Male 15 71.4% 21 65.6% 0.658 x?

Female 6 28.6% 11 34.4%
Educational ~ Primary school 5 23.8% 4 12.5% 0.058  x?
Status Secondary 2 9.5% 12 37.5%

school

High School 8 38.1% 13 40.6%

University 6 28.6% 3 9.4%
Drugs used
MELPH+MTX 3 14.3% 0 0.0% 0.057 x?
FLU+BU+CTX 1 4.8% 27 84.4% 0.000  x?
MELPH 17 81.0% 1 3.1% 0.000  x?
BU+ARA-C 0.0% 1 3.1% 1.000 x?
FLU+BU+CTX+MELPH 0.0% 2 6.3% 0512  ¥?
FLU+BU+CTX+MTX 0.0% 1 3.1% 1.000 x?
EEG Result
Pre-transplant EEG
Normal 18 85.7% 20 62.5% 0.757 x?
Basic Activity Disorder 1 4.8% 9 28.1%
Focal Anomaly 9.5% 1 3.1%
Generalized Anomaly 0.0% 2 6.3%
Post-transplant EEG
Normal 14 66.7% 9 28.1% 0.000  x?
Basic Activity Disorder 19.0% 15 46.9%
Focal Anomaly 14.3% 4 12.5%
Generalized Anomaly 0.0% 4 12.5%
Intra-Group Change p 0.125 ™ 0.013 N

™Mann-Whitney u test /x% Chi-square test (Fisher test) N: MC: Nemar test
MELPH: melphalan, MTX: mitoxantrone, FLU: fludarabin, BU: busulfan, CTX: cyclophosphamide, ARA-C: cytarabine

ter transplantation, 27 (50.9%) had normal EEG findings,
16 (30.2%) had a basic activity disorder, 6 (11.3%) had a
focal anomaly, and 4 (7.5%) had a generalised anomaly.
Of the patients, 21 (39.6%) were in the autologous HSCT
group and 32 (60.3%) were in the allogenic HSCT group.
Demographic data, educational status, drugs used, and
EEG findings of the patients are shown in Table 1.
There was no significant (p>0.05) difference between
gender and educational status of the patients in the au-
tologous and allogeneic groups. But there was signifi-

cant difference between the age of the patients in the two
groups.

In addition, no significant difference (p>0.05) was
found between the autologous and allogeneic groups in
the pre-transplant basal EEGs. However, in the alloge-
neic group, the rate of an anomaly in the post-transplant
EEGs was significantly higher than that in the autologous
group (p<0.05). While the incidence of EEG anomalies
after transplantation increased compared to the incidence
before the transplantation in the autologous group, this
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increase was not statistically significant

(p>0.05). There was both a statistically | 90,0%

- . . 80,0%
significant increase in post-transplant EEG | 700,
anomalies (p <0.05) in the allogeneic group | 60,0%
and a significant decrease in normal EEGs ig'ng
after transplantation. The most common | 30,0%
anomaly in pre-transplant EEGs was a ba- | 20,0%

. R o . 10,0%
sic activity disorder; the incidence of this 0.0%

type of anomaly was also higher in post-
transplant EEGs (Table 2). In the alloge-
neic group, there was a significant increase
in the rates of epileptic anomalies (ground
activity disorder, as well as focal and gen-
eralised anomalies) detected in EEGs after
transplantation compared to before trans-
plantation (Table 2, Figure 1). Busulfan
was used as a conditioning regimen in one

Normally

Basic activity disorder
Focal anomaly
Generalized anomaly
Normally

Basic activity disorder
Focal anomaly
Generalized anomaly

Pre-transplantation EEG Post-transplantation EEG

Oautologous Mallogenic

of the autologous transplantation patients,
and while the pre-transplant EEG of this pa-
tient was normal, there was a focal anomaly
in the post-transplant EEG (Figure 1).

Discussion

In this study, the basal EEG monitoring of patients be-
fore allogeneic and autologous HSCT and the EEG
monitoring performed after HSCT following the appro-
priate conditioning regimen were evaluated to compare
both groups in terms of EEG anomalies. It filled several
gaps in the literature as there is no extant study focus-
ing on seizures after allogeneic and autologous HSCT
or suggesting a diagnostic and therapeutic approach in
such cases. In addition, the epileptic seizure complica-
tion is generally evaluated in allogeneic HSCT groups;
however, studies on autologous HSCT are quite limited
in the literature. Approximately 30-60% of patients un-
dergoing HSCT or solid organ transplantation have com-
plications of the central nervous system'?. Among these
complications, epileptic seizures are common. Zivkovic
et al. found the incidence of seizures to be approximately
7-27% in solid organ transplant recipients and approxi-
mately 5-7% in HSCT recipients®. In another study, sei-
zures were seen in 10.7% of all patients after HSCT and
in 73.6% of patients with neurological complications® '.
In their study of allogeneic HSCT recipients, Zhang et
al. reported that intracranial haemorrhage was the most
common neurological complication, with 7% of patients
having seizures after transplantation and 40% of sei-
zures being associated with drug side effects'®. In our
study, although epileptic attacks were not observed in
our patients, epileptic anomalies, such as a basic activ-
ity disorder, as well as focal and generalised anomalies,
were observed in the post-transplant EEGs in 33% of
the autologous group and 72% of the allogeneic group.

Figure 1. Comparison of EEG findings of the autologous and alloge-
neic groups

Studies have shown that busulfan used in conditioning
regimens in the allogeneic HSCT group may cause epi-
leptic seizures. It has been revealed that the ability of bu-
sulfan to lower the seizure threshold develops as a result
of its limited binding to plasma protein and its ability to
cross the blood—brain barrier (BBB) easily, reaching lev-
els similar to plasma in the CSF, unlike other lipophilic
alkylating agents'®. Therefore, it is common to apply sei-
zure prophylaxis to the conditioning regimens with this
alkylating agent in patients undergoing HSCT'>-"7. In
our study, prophylactic anti-seizure medication was used
only in allogeneic group patients when busulfan was part
of the conditioning regimen. The autologous group was
not given anti-seizure drug prophylaxis. Only a limited
number of studies exist on the evaluation of epileptic
seizures by EEG monitoring in patients using busulfan
in the HSCT conditioning regimen. In these studies,
EEG abnormalities were reported in patients who did
not have seizures and the neurotoxic effects of the drug
were confirmed'® '°. In our study, the rate of EEG anom-
aly after transplantation was higher in the patient group
who underwent allogeneic HSCT using busulfan than
in those who did not receive this drug. Although EEG
anomalies after HSCT are more common in patients
treated with busulfan and levetiracetam for prophylaxis,
we believe that the latter drug prevents the development
of seizures. However, one study suggested that second-
ary transplantation failure was seen in patients treated
with levetiracetam and that this failure may be related
to myelodysplastic syndrome due to levetiracetam use®.
Therefore, there is a need for studies showing that leveti-
racetam can be used safely, for epileptic seizure prophy-
laxis, in patients undergoing HSCT. In this regard, we
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believe that anti-seizure treatments that do not affect the
bone marrow should be used.

While there are many studies on seizures and anti-
seizure treatment in patients who have undergone bone
marrow transplantation, the number of studies on the au-
tologous group is quite small. Single-agent melphalan at
a dose of 200 mg/m? is the international standard for the
autologous HSCT conditioning regimen?'. Melphalan,
which is administered to autologous HSCT patients, has
neurotoxic side effects similar to those of other alkylat-
ing drugs that cross the BBB, and these side effects may
occur depending on the dose?. In our study, it was found
that the melphalan dose range used in seven patients with
EEG anomalies after transplantation was 180-200 mg/
m?, and the melphalan dose range was lower in patients
with normal EEGs. The decrease in the seizure thresh-
old resulting from melphalan neurotoxicity is also due
to the combined administration of melphalan with other
drugs. In our study, melphalan was applied to one patient
in combination, and monotherapy was applied to all other
autologous transplant patients. Prophylactic anti-seizure
therapy is not used in autologous patients who are pre-
pared for transplantation with melphalan. Studies have
reported very low rates of seizures resulting from high-
dose melphalan®. In our study, while seizures were not
observed in the autologous group patients receiving high
doses of melphalan, the rate of EEG anomaly after trans-
plantation was found to have increased compared to that
in the pre-transplant period, but the difference was not
statistically significant. Although there are no signs and
outcomes requiring prophylactic anti-seizure treatment
in these patients, the increase in EEG anomaly rate indi-
cates that clinicians need to be more careful. 100.th day
policlinic controls, no epileptic seizure or brain activity
disorder was observed in any of our patients with EEG
anomalies. We think that this situation is achieved with
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lgG4-related (IgG4-RD) disease is a relative-
ly newly identified, chronic autoimmune
disorder that can affect any organ system.
The disease is relatively rare. It has mostly
systemic presentation, however it can also
appear in isolated form in one single organ.
In our report, we demonstrate an elderly
male patient’s case with 1gG4-RD presented
in the form of diffuse meningeal inflamma-
tion and hypertrophic pachymeningitis with
one-sided cranial nerve and intraventricular
involvement.

Keywords: 1gG4 meningitis, autoimmune,
cranial nerve

I1zolalt IgG4 hypertrophias
pachymeningitis agyideg-érintettséggel
Faragd P, MD, PhD; Kincses ZsT, MD, PhD;
Kovacs L, MD, PhD; Hortobagyi T, MD, PhD;
Despotov K, MD, PhD; Radics B, MD, PhD;
Klivényi P, MD, PhD; Tajti J, MD, PhD

Az IgG4-medialt autoimmun betegség ritka,
krénikus korkép, ami barmelyik szervet
érintheti. Altaldban szisztéméas megjelenés(,
de izolalt, csak egy szervet érintd korformai
is ismertek. Tanulmanyunkban egy id&s férfi
esetérdl szamolunk be, akinél diffuz kemény-
agyhartya-gyulladasként, valamint egyoldali,
agyidegeket és intraventricularis teret is
érinté, hypertrophias pachymeningitisként
jelentkezett az IgG4-medialt betegség.

Kulcsszavak: IgG4-meningitis, autoimmun
meningitis, agyideg

2G4 related diseases are newly identified, chronic, im-
munmediated diseases. They are relatively rare, with
an approximately 0.28-1/100.000 incidence in the normal
population, which is probably a greatly underestimated
number. The diagnosis is based on the anamnesis, phy-
sical, laboratory and radiological examinations' 2. The

disease has progressive pathology, although most of the
cases show good response to therapy. The first therapy
of choice is corticosteroid. Immunosuppressive agents
(azathiopirine, rituximab) are also an option at relapsing
cases or as long-term therapy alternatives®. The disease
mostly appears in the elderly population. It could damage
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Figure 1. The imaging of the patient’s intracranial state. Enswallowed
meninx was shown in all measured MR/ sequences, that also can be
seen in the CT scan. MRI also revealed contrast agents enhancement.
The arrows depict the localization of the meningeal hypertrophy

Figure 2. The electrophoresis of the patient’s liquor and serum. The
analysis showed oligoclonal gammopathy with an extra fraction. The
extra 1gG fraction is denoted with the arrow

almost all organs or organ systems* 3, however isolated
manifestation are also possible®, such as pancreatitis, en-
teritis, gastropathy, inflammation of the salivary gland or
retroperitoneal localisation’. The diagnosis of the IgG4
related disease is not easy, because of the aspecific symp-
toms, the rarity and the wide spectrum of differential
diagnoses, such as tumors, other autoimmune disorders
and infections. Histological examination is mandatory to
exclude tumorous process or other seconder diseases.

One type of the isolated forms appears as dural,
non-malign, inflammatory infiltration®, oedema, called
IgG4 mediated hypertrophic pachymeningitis. The iso-
lated pachymeningitis often causes peripheral nerve in-
volvement and seconder hydrocephalus (Magendie and
Luschka foraminal infiltration). The majority of the IgG4
antigens can be found in the CNS and the peripherial
nerves. In case of neurological manifestations, higher
dose of steroid therapy is suggested’.

Here we present an elderly male patient
with isolated CNS IgG4 autoimmune pa-
chymeningitis.

Case presentation

A 79 years old male patient entered our
ward. At admission he complained about
headache, hearing and visual disturbances.
The neurological examination found left hy-
poglossal paresis and decreased psychomo-
tor speed. During our observation the symp-
toms intensified, the further decrease of the
psychomotor speed and the involvement of
all cranial nerves, except for the oculomotor
nerve, was detected.

The cranial MRI showed massive, diffuse
dural thickening with diffuse contrast en-
hancement and slightly enlarged ventricles
(Figure 1). CSF examination represented
increased lymphocyte count (30-53 M/L)
and increased protein level (1.77 g/l). The
CSF-serum glucose ratio was 10:4. Oligo-
clonal gammopathy was found in the CSF
and also in the blood with an extra band in
the former (Figure 2). Intrathecal IgG syn-
thesis was 60%, the IgG index was 2.16.
The cytological analysis of the liquor only
revealed reactive cells. There were no tu-
morcells in the CSF. IgG4 serum level was
slightly increased (226 mg/dl; normal range:
10-140 mg/dl), although we have to admit
that the assay of [gG4 serum level was not
part of our first diagnostic steps. Serum elec-
trophoresis and light chain analysis was also
performed as part of the laboratory examina-
tions. The analysis revealed increased gamma globulin
fraction with extra gamma fraction. Kappa (36.4 M/L;
normal range: 3.3-19.4) and lambda (41.2 M/L; normal
range: 5.7-26.3) light chain levels were also increased.

The decreased glucose level suggested potential infec-
tion, but CSF microbiological examination (culture and
PCR) found no sign of bacterial or viral infection. Chest
CT found no evidence of sarcoidosis or tuberculosis.
CSF flow cytometry showed the T-helper:T-supressor
ratio of 2.25. Until this point, during the hospitalization,
the patient’s condition continuously worsened, the cra-
nial nerve involvement and the dysfunction increased.
For differential diagnostic purpose meningeal biopsy
was carried out. The histopathological analysis revealed
meningeal fibrosis and IgG4 positive plasma cells with
immunohistochemical stain (Figure 3). After the biopsy,
at the place of the intervention, the right frontal region,
an intracranial hemorrhage developed.



60

Farago: Isolated IgG4 meningitis

Figure 3. Histological sample of the meningitis. The thickened eosinophilic dura displays patchy bluish discoloration
due to the accumulation of small blue cells, forming lymphoid follicles (arrows) (A). There are many CD3-positive
T-lymphocytes (B), CD20-positive B-cells (C). The numerous CD138-positive plasma cells (D) express both kappa (E)
and to lesser extent lambda (F) immunglobulin light chain markers with high proportion of IgG4 subclass expressing
cells (G). The proliferative activity is not brisk (H). Several CD68-positive microglia and macrophages are seen (l).
Haematoxylin & eosin stain (A); indirect immunohistochemistry with DAB as chromogen (B-1). Scale bar (upper left
corner): 500 um (A), 200 um (B=F), 50 um (G, H), 700 um (1)

Based on the clinical picture, the CT and MRI imag-
ing, the CSF examination and the histopathological find-
ings, the diagnosis of IgG4 related meningitis was made,
therefore glucocorticoid treatment was started (32 mg
methylprednisolone daily intravenously).

Due to the nature of the IgG4 related diseases, which
can involve several organs, further examinations were
initiated. Abdominal ultrasound did not reveal signs of
autoimmune pancreatitis, retroperitoneal fibrosis or other
manifestation of IgG4-related disease. Hypophysis hor-
mone profile revealed no abnormality. IgG4 serum le-
vel was measured along with the hypophysis profile and
showed slightly increased measures. Parotid or subman-
dibular gland enlargement or thyroid abnormality was
not noted during physical examination, and the thyroid
function was normal.

After one week of glucocorticoid therapy the pa-
tient’s condition showed no significant improvement,
therefore for the next two weeks the daily dose of steroid
was increased to 125 mg, administered intravenously.
The underlying process of the stagnant clinical condi-
tion could be either the intracranial hemorrhage, or the
ineffective therapy. Control MRI examination found the
reduction both of the meningeal thickening and the con-
trast enhancing (Figure 4). Despite the intracranial state
regression, the patient’s clinical condition, psychomotor
speed, and dizziness not improved. Control CSF showed
still higher, but, compared to the first examination de-
creased lymphocyte number (28-36 M/L), decreasing
protein (0.66 g/1) and IgG synthesis (11%). The control
IgG index was 0.9. Because of the higher dose of gluco-
corticoid therapy, the intracranial hemorrhage was also
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Admission

Figure 4. Improvement of intracranial state after glucocorticoid

therapy

controlled and CT scans showed slowly improving state
(Figure 5).

After approximately two months of hospitalization
and steroid treatment the patient’s neurological signs im-
proved. The cranial nerve symptoms decreased or disap-
peared, the psychomotor speed improved.

Post op. 9th day Post op 16th day Post op. 32nd day

Figure 5. Follow up images of the intracranial hem-
orrhage
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Discussion

After 15 days of glucocorticoid

Here we present a case with IgG4 pachy-
meningitis. Lymphocyte dominance in the
cerebrospinal fluid could suggest an auto-
immune origin'®, but the diagnosis of the
disease is mostly histopathological'l. In
our case the diagnosis was proven by histo-
logical sampling. The level of IgG4 can be
increased in malignant or allergic disorders
too, but in case of our patient none of them
were reported'?.

An interesting imaging feature of our
case is the hydrocephalus, which might be
the result of the increased CSF production
due to the inflammation or the infiltration of
the Magendie and Luschka foramens, caus-
ing secondary hydrocephalus. According
to our theory, for the identification of the
CNS involvement CSF IgG4 level calcula-
tion can be a possible option in the future.
A previous study revealed increased 1gG4
level in the CSF'. Although in our study we
did not measure the level of the IgG4, the
extra CSF IgG fraction after electrophoresis
and the increased protein level suggest that
it was also increased.

According to previous studies glucocorticoid is the
first choice of treatment in IgG4 related diseases'®. Se-
veral schemes of drug admission were reported before.
In case of our patient a higher dose of steroid and intra-
venous administration was needed.

It is important to note, that the [gG4 meningitis could
influence the cognitive condition of the patients. Howev-
er, in our case there are a couple of alternative underlying
causes, such as the intracranial hemorrhage, or the hy-
drocephalus, originated from the inflammation induced
increased CSF production.
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Spinocerebellar ataxia type 48 (SCA48) is
an autosomal dominantly inherited disease
characterized by gait and limb ataxia,
cerebellar dysarthria, cognitive impairment,
psychiatric abnormalities and variable types
of movement disorders. To date, more than
30 STUBT gene (NM_005861.4) mutations
have been described in the genetic
background of SCA48.

The aim of this short report was to
demonstrate the first Hungarian SCA48
patient caused by a novel STUBT missense
mutation (c.788G>C, p.Arg263Pro). The
characteristics of detailed neurological
phenotype, brain MRI and genetic
assessment are presented and compared to
previously published cases.

The most important neurological findings
of the patient were gait ataxia, dysarthria,
cognitive decline and psychiatric problems
including depression, anxiety and mild
impulsivity. The brain MRl demonstrated
cerebellar atrophy with posterolateral
predominance and frontal lobe cortical
atrophy. Clinical exome sequencing
examination identified the above-mentioned
missense variant located in the significant
ubiquitinase domain of the CHIP protein.

In this paper the first Hungarian SCA48
patient was described with characteristic
neuropsychiatric signs and brain MR
abnormalities, due to a novel STUBT gene
missense mutation.

Keywords: hereditary, spinocerebellar
ataxia, STUBT, SCA48, SCAR16

Ujabb STUBT génmutacié okozta SCA48
egy magyar paciensnél

Szpisjak L, MD; Salamon A, MD; Németh VL,
MD; Szépfalusi N, MD; Maréti Z, MD; Kalmar
T, MD; Zimmermann A, MD; Zadori D, MD;
Klivényi P, MD, PhD

A spinocerebellaris ataxia 48-as tipusa
(SCA48) autoszomadlis dominans maédon
Oroklédé betegség, aminek legjellemz&bb
tUnetei a jarasi és végtagataxia, a cerebellaris
dysarthria, a kognitiv deficit, a pszichiatriai
eltérések és a kilonbdz8 mozgaszavarok.
Eddig tobb mint 30 STUBT (NM_005861.4)
génmutaciot azonositottak az SCA48 hatteré-
ben.

Az esetismertetés célja, hogy bemutassa
az elsé magyar SCA48-as csaladot, akiknél
a korképet egy Uj STUBT misszensz mutacio
(c.788G>C, p.Arg263Pro) okozza. Az esetis-
mertetés részletes lefrast ad a neuroldgiai
fenotipusrdl, a koponya-MR-eltérésekrdl és
a genetikai hattérrdl, illetve 8sszehasonlitja
ezeket a korabban kozolt esetekben megfi-
gyelt jellemz&kkel.

A beteg legfontosabb neuroldgiai tinetei
a jarasi ataxia, a dysarthria és a kognitiv
hanyatlas voltak, melyek mellett pszichiat-
riai tinetek is jelentkeztek: depresszio,
anxietas és enyhe impulzivitds. A koponya-
MR-vizsgalat posterolateralis tulsulyd kisagyi
és frontalis lebenyi kérgi atrophiat jelzett.

A Klinikai exomszekvenalads soran a fent
emlitett misszensz varians igazolddott, ami a
CHIP protein nagy jelentéségl ubiquitinase
funkcioju doménjében taldlhato.

Jelen esetismertetés bemutatja az elsé ma-
gyar, Uj STUBT génmutacié okozta SCA48-as
beteg jellegzetes neuropszichiatriai tineteit
és koponya-MR-eltéréseit.

Keywords: hereditaer, spinocerebellaris
ataxia, STUBT, SCA48, SCAR16
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utosomal dominant cerebellar ataxias

(ADCA), also known as spinocerebel-
lar ataxias (SCA) are a group of progressive
neurodegenerative diseases with remark-
able clinical and genetic heterogeneity. In
the last ten years 20 genes were identified
in the background of SCAs. One of these
genes was STUBI (STIP1 homology and
U-box containing protein 1) (chromosome
16p13, NM _005861.4) encoding a multi-
functional E3 ubiquitine ligase (CHIP)'. In
2013, STUBI was identified as a causative
gene of autosomal recessive spinocerebel-
lar ataxia 16 (SCAR16), but in 2018 Genis
et al. published that heterozygous muta-
tions of this gene can cause the autosomal
dominantly inherited SCA48 as well"2. 28
French, twelve Italian, three Belgian, two
North-American, one Spanish, one Turk-
ish, one Dutch, one German and one Brit-
ish SCA48 families have been reported so
far>®. Based on these publications, SCA48
is a late-onset, progressive disorder charac-
terized by cerebellar dysfunction, cognitive
impairment, psychiatric features, dyspha-
gia, hyperreflexia, urinary tract symptoms
and movement disorders including Parkin-
sonism, chorea, dystonia and rarely tremor.
The brain MRI in all SCA48 patients dem-
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Figure 1. (A) Family tree of the Hungarian SCA48 patients. The arrow
indicates the proband, the black filled symbols the affected patients,
the diagonal bands sign the dead subjects, whereas the number after
the letter d. denotes the age at death. (B-D) Skull magnetic resonance
imaging (MRI) of the proband. (B) Axial, T2-weighted images, the red
arrows indicate frontal lobe atrophy. (C) Coronal, T1-weighted images,
the red arrows denote cerebellar atrophy with predominance at the lat-
eral parts of cerebellar hemispheres. (D) Sagittal, T1-weighted images,
the red arrow shows cerebellar atrophy which is most prominent in
the posterior vermian area. (E) STUB1 gene mutation of the patients.
The upper part of the figure indicates the DNA sequence and wild-type
encoded protein, whereas the red highlight of lower part depicts the
¢.788G>C change and the consequent Arg-Pro substitution of the CHIP
protein. (F) The identified amino acid change is located within a highly

onstrated vermian and hemispheric cerebel-
lar atrophy which was more pronounced in
the posterior areas (lobules VI and VII) of
the cerebellum in most of the cases?”. Besides this, T2-
weighted imaging (T2WI) hyperintensity of dentate nu-
clei (DN) was reported in some Italian patients'®. More-
over, the most recent publication described alterations on
DAT-scan imaging in some French families®. Neurophys-
iological examinations did not find any central or periph-
eral nervous system abnormalities> * 3. Neuropathologic
findings revealed definite cerebellar atrophy and cortical
shrinkage with variable severity® 7. The histopathologi-
cal assessment denoted Purkinje cell loss, p62-positive
neuronal intranuclear inclusions in some cases and tau
pathology in one patient®’.

In this paper we describe the clinical and genetic char-
acterization of the first Hungarian SCA48 case with a
novel heterozygous STUBI gene missense mutation.

Case presentation
Clinical findings

The proband is 42 years old male, who was 35 when
his gait ataxia appeared as an initial symptom of the

conserved region of the protein across different species

disease. The first neurological examination was per-
formed 5 years later and revealed marked gait ataxia,
upper limb dysmetria, mild lower limb ataxia, cerebel-
lar dysarthria and slightly reduced vibration sense in the
legs. One year later he complained swallowing difficul-
ties, mood disturbances and impulsive behavior. Fur-
ther neurological findings were mildly saccadic smooth
pursuit eye movements, increased tendon reflexes of the
lower limbs and subtle bradykinesia with missing syn-
kinesis. Scale for the Assessment and Rating of Ataxia
(SARA) score was 12.5 out of 40 points. Neuropsycho-
logical assessment revealed cognitive deficit (Adden-
brooke’s Cognitive Examination 71/100 points, Mini-
Mental State Examination 27/30 points) especially in
the executive tests, visuospatial functions, anterograde
and working memory capabilities. Psychiatric examina-
tion delineated anxiety and depression. Laboratory find-
ings indicated mild hyperlipidemia and hyperuricemia
with minimally elevated gamma-glutamyl transferase
activity, whereas levels of TSH, alpha-fetoprotein, B12,
tocopherol and other routine serum parameters were in
the normal range. There was not found any pathological
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alteration in the cerebrospinal fluid. Elec- A
troencephalography and electroneurogra-
phy were normal. The psychiatric symp-
toms of the patients were ameliorated by

benzodiazepine and citalopram treatment.
However, his cognitive impairment and
gait ataxia progressed and he can walk
with sticks only.

The family tree of the patient is shown
in Figure 1.A. The father of proband had
similar gait problems and cognitive decline,
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of complications of advanced stage type 1
diabetes mellitus, nevertheless he did not
have ataxia. The proband has an 11 years

old daughter, who showed mild anxiety
presumably the proband’s progressive dis-
ease, but she does not have ataxia.

Figure 2. /dentified pathogenic mutations of the STUB1 gene and the
consecutive amino acid changes of the protein. (A) The SCA48 causing

variants, the red labeled variant is the mutation found in the proband.

MRI abnormalities

The brain MRI of the proband demonstrated cerebel-
lar atrophy mainly in the posterior vermian and hemi-
spheric areas. Additionally, supratentorial cortical at-
rophy was observed as well, especially in the frontal
lobe. T2WI hyperintensity of the DN was not present
(Figurel.B-D).

Genetic findings

First of all, screening of the most frequent repeat ex-
pansion hereditary ataxias, including SCA1, 2, 3, 6 and
Friedreich’s ataxia were performed without any patho-
logically expanded repeat number in these genes. In the
next step clinical exome sequencing was implemented.
In a search for a causative mutation the Trusight One Ex-
panded Sequencing Panel (Illumina, CA), covering the
coding region of 6794 clinically relevant genes was ap-
plied using [llumina MiSeq (Illumina, CA). The 150 bp
paired reads were aligned by Burrows Wheeler Aligner
(BWA v0.7.9a) software. The variants were called by
Genome Analysis Toolkit HaplotypeCaller (GATK v3.5)
Best Practices; annotated by SnpEff and VariantStu-
dio softwares. Variants were filtered based on severity
and frequency against public variant databases includ-
ing dbSNP, ClinVar, ExXAC, EVS and in-house clinical
exome database of 150 unrelated Hungarian patients.
The clinical exome sequencing identified a heterozy-
gous ¢.788G>C, p.Arg263Pro missense variant in the
STUBI gene (Figure 1.E). This mutation is not found

(B) Mutations described in SCART6 patients

in the gnomAD database (https://gnomad.broadinstitute.
org) and is predicted to be deleterious by SIFT (0), Poly-
Phen2 (0.998) and Mutation Taster (0.999) softwares.
The presence of the mutation was confirmed by targeted
Sanger sequencing, whereas it was not identified in his
mother and daughter. The identified arginine-proline
change is located in the U-box domain of the protein,
whose amino acid sequence is highly conserved across
species (Figure 1.F).

Discussion

In this paper we describe the clinical characteristics of
the first genetically confirmed Hungarian SCA48 pa-
tient caused by a novel heterozygous mutation in the
STUBI gene. Cerebellar symptoms, cognitive impair-
ment and psychiatric disorders were the most prominent
abnormalities of the proband which are consistent with
the majority of previously published cases (Table 1.A
and B)>°. The brain MRI demonstrated the typical cer-
ebellar atrophy with posterolateral predominance, how-
ever frontal lobe cortical atrophy was present as well
without T2WTI hyperintensity of the DN, thus the “crab
sign” introduced by Cocozza et al. was not observed'’.
The identified STUBI gene missense variant results in
an Arg—Pro substitution in the C-terminal U-box do-
main responsible for the ubiquitination activity of the
CHIP protein which has an important role in protein
quality control and its significance has been proven in
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several neurodegenerative disorders including SCA1 and
3112 To date, more than 70 STUBI mutations have been
identified in SCA48 and SCAR16, more than two-thirds
of them were located in the TPR or U-box domains (Fi-
gure 2)"% 1328 Interestingly, some of them were as-
sociated with two modes of inheritance, includ-
ing p.Asn65Ser, p.Leul68Phe, p.Cys232Gly and
p.Pro243Leu. Additionally, there was a female predomi-
nance among SCA48 patients published by Roux et al.
and Lieto et al.>8. This preponderance of women (66%)
is noticeable in all previously described SCA48 patients

as well (Table 1.A and B). This observation supports the
hypothesis proposed by Roux et al., that STUBI gene
expression is lower in women than men in the brain,
consequently females may be more sensitive to STUB!
gene haploinsufficiency?®.

In summary, this paper demonstrates the first SCA48
patient in the Central and Eastern European region due to
anovel STUBI gene missense mutation. This case report
with the data of previously published subjects denotes
well that there are no specific clinical features in SCA48
which would differentiate it from other SCAs. Thus next-

Table 1.A Clinical phenotype of SCA48 patients published in the literature

Mutation 97G>A 111C>A  134C>T  136G>C 146A>G  158T>C  170C>T  194A>G  199G>A
(cDNA)
Mutation G33S F37L A45V A46P Y49C 153T P57L N65S AG7T
(protein)
Nationality Italian North- French Euro- Euro- North- Italian Euro- Italian
American pean pean American pean
susp. susp.
Case number 6 3 1 3 10 4 4 5 1
Gender (M/F)  3M, 3F ™, 2F 1F 3F 2M, 8F 3M, 1F 2M, 2F 5F F
Mean age 30.67* 40** 47 48.33 47.25 37 45.75 40.8 37
atonset (y) [5-50] [38-60] [37-76] (21-60)  [40-60] [27-55]
[range]
First detected At 3/6 At, Psy, GD U3/3 Ap 1/10 At 3/4 Dys3/4  U4/5 Dys
symptoms/ GTC2/6  PCh1/3 Cl2/3 At 1/10 Cl3/4 U 3/4 Dy 1/5
signs Dizz1/6  NA2/3 Dip1/3  U4/10
Dys 1/6 Dys 4/10
Psy 1/6 CI5/10
Tr1/6 W 1/10
NA 1/10
Ataxia ++2/6 P3/3 P P3/3 P 8/10 +2/4 +1/4 P5/5 ++
+++ 4/6 SARA 28 SARA +++1/4 P 3/4
SDFS 3 7.5-33 - /4F**
SDFS 2-7
NA 2/10
Dysarthria +3/6 P1/3 P NA P4/10 P3/4 +++1/4 P 1/5 ++
++3/6 NA 2/3 -1/10 -1/4 P2/4 NA 4/5
NA 5/10 NA 1/4
Dysphagia P3/6 -1/3 P NA -3/10 - P1/4 NA 5/5 -
-3/6 NA 2/3 NA7/10 NA 3/4
Tremor +2/6 P1/3 - -3/3 -6/10 - P1/4 -5/5 -
-4/6 (WB) NA 4/10
NA 2/3
Parkinsonism  +4/6 -1/3 - P1/3 -8/10 - P2/4 -5/5 -
++1/6 NA 2/3 NA 2/7
-1/6
Chorea +2/6 -1/3 - P2/3 P2/10 - -4/4 -5/5 +(Ha)
++2/6 NA 2/3 -1/10
-2/6 NA7/10
Dystonia P3/6 -1/3 - P1/3 P2/10 - -4/4 P1/5 +(Ha)
-3/6 NA 2/3 (He) -1/10

NA7/10
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generation sequencing is the recommended genetic meth-
od in this disease group after testing the most common
repeat expansion SCAs.
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University of Szeged registration numbers are 150/2014.
and 44/2016., respectively). All procedures performed
in studies involving human participants were in accord-
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358+2 426_428 440G>A  460C>T  502C>T
T>C delAAG

R66P ce9y Q74P A79P G101R  A113D

- K143del W147*  R154C L168F

French Euro- Euro- Euro- Euro- Euro- Euro- Euro- Euro- Euro- Euro-
pean pean pean pean pean pean pean pean pean pean

2 2 1 1 5 2 1 3 1 1 1

2M ™, 1F 1F 1F 2M, 3F ™, 1F ™ ™, 2F 1F 1F 1F

40 59 65 40 35 42 30 395 53 30 NA

[20-60] [44-74] [25-50] [40-44] [27-52]

At 1/2 U2/2 U, Dys U, Dys U 4/5 U172 U U2/3 U, Dys U u

Myo 1/2  CI1/2 Dys1/5 W1/2

P2/2 P2/2 P P P 5/5 pP2/2 P P3/3 P P NA

SARA SARA 7.5 SARA SARA 12 SARA 4.5

24-28 6.5-12

SDFS 3

-1/2 NA P P P1/5 NA NA NA NA NA NA

NA 1/2 NA 4/5

-2/2 NA NA NA NA NA NA NA NA NA NA

-2/2 P1/2 NA NA P1/5 -2/2 - -3/3 - - NA
-4/5

P1/2 P1/2 NA NA P1/5 -2/2 - P1/3 - P NA
-2/5
NA 2/5

-2/2 - NA NA -3/5 P1/2 - -3/3 - - NA
NA 2/5

-2/2 - NA NA P1/5 -2/2 - P1/3 - - NA
-2/5 (Ce)

NA 2/5
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Continuation of Table 1.A

Mutation 97G>A 111C>A  134C>T  136G>C 146A>G  158T>C  170C>T  194A>G  199G>A
(cDNA)
Increased +3/6 -1/3 P NA P 4/10 P 4/4 P 3/4 NA +
tendon ++2/6 NA 2/3 -4/10
reflexes or -1/6 NA 2/10
EPR
Psychiatric +2/6 P2/3 P (Irr) P1/3(Ag) 2/10(Mu, ASD 1/4  SH1/4 NA -
disorders ++3/6 NA 1/3 FS) Alc 1/4 Ag 1/4
+++ 1/6 -5/10
NA 3/10
Cognitive +2/6 P2/3 P P2/3 P 8/10 P 4/4 +1/4 P2/5 MMSE
dysfunction ++ 4/6 NA 1/3 NA 2/10 -2/4 -2/5 26/30
NA 1/4 NA 1/5
Other features UTS4/6  GEN1/3  UTS Ny 1/3 OMA BSP 3/4  Dip 2/4 HL 1/5 AEM, TC,
GTC 3/6 SSa: 1/3  2/10 SD 2/4 Pt 2/4 Sc 1/5 UTC
HL 1/6 SSa2/10 Myo 1/4  BSP 1/4
Dip 1/10 SD 1/4
Pt 1/10 TA1/4
BSP 1/10
Myo 1/10
Cerebellar ++2/6 ++1/3 +++ NA P2/10 P 4/4 ++1/4 NA ++
atrophy on +++3/6 NA2/3 +++1/10 NA 3/4
MRI or CT NA 1/6 NA 7/10
References 3 6 9 8 89 6 58 8 5
Table 1.B Second half of the list: Clinical phenotype of SCA48 patients published in the literature
Mutation 544C>T 596G>T 665G>A 673C>T 682C>T 689_692 694T>G 721C>T
(cDNA) 635A>G delACCT
Mutation R182* C199F R222K R225* P228S Y230Cfs*9 (232G R241W
(protein) D212G
Nationality European  European  European Italian Italian Italian French Italian
Case number 1 3 1 1 2 2 2 1
Gender (M/F)  1F ™, 2F ™ 1F M ™, 1F ™, 1F 1F
Mean age at 65 27 50 50 45 395 44 46
onset (y) [23-29] [35-55] [31-48] [31-57]
[range]
First detected Cl U3/3 U, Dys At, Dys At 2/2 At 2/2 At 1/2 Cl, Dys
symptoms/ Dys 2/3 Dys 2/2 Clh1/2
signs
Ataxia P P3/3 P ++ +++2/2 +1/2 P2/2 -
+++1/2 SARA 18
SDFS 2-3
Dysarthria NA P2/3 NA ++ ++2/2 ++1/2 P1/2 +
+++1/2 NA 1/2
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197G>C  206G>A 221A>C 235G>C 301G>C 338C>A 358+2 426_428 440G>A  460C>T 502C>T
T>C delAAG
P1/2 - - P NA P1/2 P P1/3 P - NA
=172
Dep 1/2  NA NA NA Ap 1/5 NA NA -3/3 NA NA NA
=172
P1/2 P2/2 P P P1/5 P1/2 P P1/3 P P P
(CCAS)
Ny 1/2 Cat1/2 FD E BSP4/5 Myo 1/2 - BSP2/3 - SSa NA
SP1/2 SSa1/2 SSa2/5 BSP1/2 Ny 1/3
Myo 1/2  BSP 1/2 Ny 2/5 W 1/2
Ny 1/2 Op 2/5
Op1/2 Dip 1/5
+++1/2  NA NA NA NA NA NA NA NA NA NA
NA 1/2
9 8 8 8 8 8 8 8 8 8 8
728C>T  731_732 787- 788G>C  791_792 794G>A  818_819 823.824 824delT  849C>G
delGC 1G>C delTG dupGC delCT
P243L C244Y - R263P V264Gfs*4  G265D P274Afs*3  1L275D L275R N283K
fs*24 fs*16 fs*11
Europe-  Dutch Europe- Hungar-  ltalian Euro- Italian Italian European Europe-
an an ian pean Spanish an
Turkish
2 9 1 1 2 2 2 13 1 1
™, 1F NA F ™ ™, 1F ™, 1F 2F 3M,10F  1F 1F
31.5 65.33 27 35 48 63.5 38 49.58 NA 48
[30-33] (50-72) [40-56] [60-67] [34-42] [33-70]
u2/2 Park 1/9 U, Dys At At 1/2 U, Dys At 2/2 Anx 6/13  NA Dys
Dys 1/2  Psy 1/9 Dys 1/2 172 Ch1/2 Cl5/13
NA 7/9 At 1/2 Cl1/2 CA4/13
CAS 3/13
Dys 2/13
At 1/13
P2/2 P:8/9 NA ++ +1/2 P2/2 +2/2 ++4/13 P P
-1/9 ++1/2 SARA +++3/13
18.5-24 P3/13
SDFS 3 -3/13
P1/2 P 8/9 NA ++ +1/2 P1/2 +2/2 +1/13 NA P
NA %2 NA 1/9 ++1/2 NA 1/2 ++3/13
+++3/13
P3/13

-3/13
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Continuation of Table 1.B

Mutation 544C>T 596G>T 665G>A 673C>T 682C>T 689 692 694T>G 721C>T
(cDNA) 635A>G delACCT
Dysphagia NA NA NA - P22 P1/2 -2/2 -
-1/2
Tremor NA P1/3 P - +1/2 +1/2 (He) -2/2 -
-1/2 -1/2
Parkinsonism NA -1/3 - - - +1/2 -2/2 -
NA 2/3 -1/2
Chorea NA -1/3 - - ++1/2 +1/2(0r) P12 -
NA 2/3 -1/2 -1/2 -1/2
Dystonia NA -1/3 - - - +2/2(Ce)  P1/2 -
NA 2/3 -1/2
Increased ten- - p2/3 p - +1/2 +1/2 -2/2 -
don reflexes -1/3 -1/2 -1/2
Psychiatric NA NA NA +(Ap) +1/2 +1/2(Dep) P 1/2(Ag) +(Ap)
disorders ++1/2 -1/2
Cognitive P (CCAS) P2/3 - MMSE +1/2 MMSE P2/2 MMSE
dysfunction -1/3 27/30 ++1/2 16/30 28/30
MMSE
27/30
Other features - SSa 3/3 BSP, SSa AEM HL 1/2 BSP 2/2 DAT 2/2 AEM, AD,
Ny 2/3 LTL1/2 SP 1/2 HT, Hy
Ny 1/2
UTs 1/2
Cerebellar NA NA ++ e+ 2/2 ++1/2 +++2/2 e+
atrophy on +++1/2
MRl or CT
References 8 8 5 3 5 9 5

AEM: abnormal eye movements, AD: Addison’s disease, Ag: aggressive behavioral, Alc: alcohol and drug abuse, Anx: anxiety

disorder, Ap: apathy, Aph: aphasia, Apr: apraxia, ASD: autism spectrum disorder, At: ataxia, Bl: blepharospasm, Br: bradyki-

nesia, BSP: broken smooth pursuit eye movements, CA: cerebellar atrophy, CAS: cognitive affective syndrome, Cat: cataract,
CCAS: cerebellar cognitive affective syndrome, Ce: cervical, Ch: chorea, Cl: cognitive impairment, DAT: DAT-scan abnormality,
Del: delusion, Dep: depression, Dip: diplopia, Dizz: dizziness, DM: diabetes mellitus, Dys: dysarthria, E: epilepsy, EPR: extensor
plantar, FD: facial dysmorphia, FS: frontal signs, GD: gait difficulty, GBA: generalized brain atrophy, GEN: gaze-evoked nystag-
mus, GP: gaze palsy, GTC: generalized tonic-clonic seizures, Ha: hands, He: head, HL: hearing loss, HT: Hashimoto's thyroiditis,
Hy: hypogonadism, Imp: impulsivity, Irr: irritability, L: limbs, LTL: low testosterone levels, Me: meningioma, MMSE: Mini Mental
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728C>T  731.732 787- 788G>C  791_792 794G>A  818_819 823824 824delT  849C>G
delGC 1G>C delTG dupGC delCT
NA NA NA + - -1/2 P1/2 P8/13 NA NA
NA 1/2 -1/2 -5/13
-2/2 NA - - - P1/2 - -13/13 P NA
-1/2
-2/2 P 3/9 - - +2/2 -2/2 - +1/13 - NA
-5/9 P3/13
NA 1/9 -9/13
-2/2 P5/9 - - +1/2 (He) +1/2 +1/2 (Ha) ++1/13 - NA
-4/9 ++1/2(0r, -1/2 ++1/2 (He) (He, Or)
L) P2/13
-9/13
P1/2 NA - - - -1/2 ++1/2 (B, +1/13 - NA
-1/2 NA 1/2 Ce, UL) (Ce)
-1/2 P3/13
-9/13
P1/2 NA P + - -2/2 +1/2 P2/13 - -
-1/2 -1/2 -9/13
NA 2/13
NA P5/9 Ap ++(Anx,  ++1/2(Ap, Del1/2 ++ 1/2 (Anx, Anx7/13 NA NA
-4/9 Dep, Imp) Irr) NA 1/2 Irr) OPD 2/13
-1/2 -1/2 Dep 1/13
-5/13
-2/2 P 9/9 P P (CCAS) MMSE P2/2 MMSE CCAS - -
14/30 13/30 11/13
MMSE MMSE Apr 3/13
16/30 17/30 Pal 3/13
Aph 1/13
-1/13
MMSE
24/30
- BSP 4/9  Myo BSP, Br BSP 2/2 BSP 1/2  BSP1/2 Uts7/13 - -
GP 4/9 SSa 1/2 SSa1/2 DM 1/2 SS:3/13
GBA 4/9 Me 1/2 Cat1/2 UTS 1/2 Ny 1/13
Ny 1/2 Str1/13
DAT 1/2
NA P 6/9 NA +++ ++1/2 +++1/2  ++2/2 +3/13 NA NA
-2/9 NA 1/2 NA 1/2 ++3/13
NA 1/9 +++1/13
P1/13
NA 5/13
8 7 8 This study 5 8,9 5 2,4,5 8 8

State Examination, Mu: mutism, Myo: myoclonus, NA: not available, Ny: nystagmus, OMA: oculomotor apraxia, Op: ophthalmo-
paresis, OPD: organic personality disorder, Or: oral, P: present without grade of severity, Pal: palilalia, Park: parkinsonism, PCh:
personality changes, Psy: psychiatric disorders, Pt: ptosis, SARA: Scale for the Assessment and Rating of Ataxia, Sc: scoliosis, SD:
saccadic dysmetria, SDFS: spinocerebellar disability functional score, SH: self-harm, SP: saccadic pursuit, SS: short stature, SSa:
slow saccades, Str: stroke, TA: tongue atrophy, TC: thyroid cancer, Tr: tremor, U: unsteadiness, UL: upper limbs, UTS: urinary
tract symptoms, W: weight loss, WB: wing-beating, +: mild, ++: moderate, +++: severe, —: not present, *: the first symptom in two

patients was GTC at ages 5 and 12, while ataxia appeared at ages 22 and 40 in these subjects, ** only one patient's age at onset

was available, ***: in the first 10 years of the disease.
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