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In this issue of Archives of Clinical Neurology we are pleased to present a collection of 5 in-
teresting articles.

In the article by Karantali et al., 4 patients are described, reminding us that paramedian
thalamic infarcts may present by a clinical pictured dominated by oculomotor symptoms.
However, another important consequence of paramedian infarts is cognitive decline and,
in the article by Efstathiou et al., a patient with bilateral paramedian thalamic infarction is
reported, who, following an initial 24h period of somnolence, developed a cognitive disorder
characterized by an almost isolated disturbance in time perception, an entity not adequately
studied so far due to its rarity.

In the article by Artemiadis et al, 2 patients with cerebral venous thrombosis are described,
following ChAdOx1 nCov-19 vaccination. The 1st developed thrombosis of right transverse
and sigmoid sinuses with resulting itraparenchymal pariteo-occipital hemorrhage and the 2nd
developed thrombosis of the superior sagittal, transverse sinuses and left sigmoid sinus with
resulting subarachnoid hemorrhage. The authors suggest that, in the appropriate clinical set-
ting, neurologists should always suspect cerebral venous thrombosis in ChAdOx-vaccinated
patients, even in the absence of thrombocytopenia or prothrombotic risk factors.

The article of Kyziridis T, offers as an excellent narrative review of the pathophysiological,
and biochemical mechanisms and structural changes related to the toxic effects of alcohol
on the fetal brain.

In the article by Efthimiopoulou et al., the reasons of discontinuation of L-dopa-carbidopa
intestinal infusion in advanced Parkinson'’s disease are studied and, the results of this study
suggest that the most significant factors of discontinuation are psychological (anxiety, de-
pression and social stigma).

We would like to thank all authors who contributed to this issue. We would also like to thank
the reviewers for their effort and time they have dedicated in order to improve the quality
of the published articles.

George P. Paraskevas
Professor of Neurology and Neuropsychology
National and Kapodistiran University of Athens
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Abstract

Cerebral venous sinus thrombosis (CVST) is a rare complication in recipients of the adenovirus-vectored
coronavirus disease 2019 (COVID-19) vaccine ChAdOx1 nCov-19 (Vaxzevria®; AstraZeneca®). So far, the
majority of CVST cases after ChAdOx1 were women under 60 years old with predisposing prothrom-
botic risk factors presenting with thrombocytopenia in the context of vaccine-induced immune thrombotic
thrombopenia (VITT) syndrome. Non-VITT CVST cases are extremely rare. In this report we present two
CVST cases, one 59-year-old male and one 71-year-old female, with no previous risk factors or evidence of
VITT syndrome that were successfully treated with low-molecular weight heparin. Clinical research findings
on the matter and pathogenic mechanisms are briefly discussed. Although definite causality remains to be
proven, clinicians should be suspicious of CVST in recipients of ChAdOx1 even in the absence of thrombo-

cytopenia or prothrombotic risk factors.

Key words: cerebral venous sinus thrombosis; ChAdOx1; Vaxzevria®; vaccine-induced immune thrombotic

thrombopenia

Introduction

Up to the end of August 2021, the cumulative
number of COVID-19 cases reported globally was 216
million and the cumulative number of deaths was
just under 4.5 million [1]. On 29th of January 2021,
the European Medicines Agency (EMA) authorised
use of Vaxzervia® (AZD1222, ChAdOx1 nCoV-19)
throughout the European Union. The vaccine uses
a modified simian adenovirus to deliver the SARS-
COV-2 spike glycoprotein into human cells [2]. While
the vaccine prevents severe course and death from
COVID-19 and mainly causes minor adverse effects,
rare cases of thrombosis have been reported, includ-
ing cerebral venous sinus thrombosis (CVST) especially
in women under 55 years old [3]. More specifically,
among 281,264 people who received ChAdOx1 in
Denmark and Norway an excess of 2.5 (0.9 to 5.2)
CVST events per 100,000 vaccinations were found
[4]. However, EMA concluded that the vaccine ef-
ficacy against COVID-19 infection outweighs the rare
risk of blood clots’ events [3].

Among CVST cases after ChAdOx1 vaccination
(i.e. 169 cases per 34 million people up to April 4
2021), the majority was women (i.e. up to 77.8%)
under 60 years old (i.e. 80%) diagnosed with the
newly recognised vaccine-induced immune thrombot-
ic thrombopenia (VITT) syndrome [5,6]. VITT clinically
resembles autoimmune heparin-induced thrombo-

cytopenia (HIT) and is caused by activating platelet
factor 4 (PF4) antibodies on the platelet surface in-
ducing thrombopenia along with organ-specific or
disseminated thrombosis [7]. Definite diagnosis is
based on recent vaccination history (i.e. 5-30 days
before), clinical symptoms and signs of thrombosis,
thrombocytopenia (i.e. <150,000/uL), increased blood
D-dimers (>4000 pg/L) and positive PF4 antibodies
[7,8]. Intravenous immunoglobulin and/or cortico-
steroids are the mainstay of VITT treatment. As in
HIT, low-molecular weight heparin (LMWH) must be
avoided except for fondaparinux. However, there
are reports of non-VITT-related CVST cases [6,8]. In
this case paper, we present two such cases with no
previous thrombotic risk factors or diseases.

Cases

Case 1

A 59-year-old male patient was referred to the
Neurological Department due to blurred vision since
a few hours accompanied by right-sided progressive
headache starting one week earlier. His medical his-
tory was unremarkable. He received the ChAdOx1
vaccine 15 days prior presentation. Vital signs were
within normal limits. On neurological examination left
homonymous hemianopsia was found. The remainder
of the physical examination was unremarkable. The
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patient had a computed tomography (CT) brain scan
and angiography and magnetic resonance imaging
(MRI) and MR venography (MRV). These revealed
intraparenchymal brain haemorrhage in the right pa-
rieto-occipital region with surrounding oedema and
thrombosis of right transverse and sigmoid cerebral
sinuses (Fig.1). Nasal swab PCR was negative for CO-
VID-19. Blood testing for autoimmune diseases (in-
cluding PF4 antibodies), infections and thrombophilia
were unremarkable. D-dimers and fibrinogen were
within normal limits. The patient was diagnosed with
cerebral sinuses venous thrombosis after ChAdOx1
vaccination, as no other obvious cause was found.
The patient was firstly treated with intravenous man-
nitol for the cerebral oedema and therapeutic dose
of enoxaparin. After a neurosurgical consultation,
a non-invasive management was decided. The case
was complicated with a lower respiratory infection
successfully treated with intravenous ceftriaxone.
At discharge the patient was still experiencing left
hemianopsia with some improvement in his visual
fields. A follow-up CT scan showed partial absorp-
tion of the hematoma.

Case 2

A 71-year-old woman presented with right-sided
weakness, and speech problems. Further questioning
revealed a 10-day history of progressive headache
which began few hours after the vaccination with
ChAdOX1. Her medical history was unremarkable.
Vital signs, on admission, were stable and within
normal range. Neurological examination showed
right-sided hemiparesis with hemisensory loss and
aphasia. Fundoscopic exam was normal. Brain CT
and MRI revealed a subarachnoid haemorrhage in
the left parietal lobe with mild oedema. Brain MRV
demonstrated occlusion of superior sagittal sinus,
transverse sinus bilaterally and the left sigmoid sinus
(Fig. 1). Nasal swab PCR was negative for COVID-19.
Blood tests for autoimmune diseases (including PF4
antibodies), infections and thrombophilia were unre-
markable. D-dimers were 8,923ug/L and fibrinogen
was 5,96g/L. The patient was diagnosed with cerebral
sinuses venous thrombosis after ChAdOx1 vaccina-
tion and therapeutic enoxaparin was initiated. After
neurosurgical consultation, a non-invasive manage-
ment was decided. At the 20th day the patient’s
neurological status was found markedly improved
and she was discharged.

Discussion

In this case report we present two CVST cases
after ChAdOx1 vaccine with no previous risk factors
for thrombosis and no evidence of VITT syndrome. In
one cohort study 37 cases of CVST after ChAdOx1
vaccination were reported, 11 of whom had low
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Figure 1. Brain magnetic resonance imaging (MRI)
and magnetic resonance venography (MRV) of the
case 1 and 2. Case 1: Axial FLAIR (1A) showing
hyperacute in the right parieto-occipital region with
surrounding oedema. Coronal (1B) and axial (1C)
MRV showing thrombosis of the right transverse
and sigmoid venous sinus. Case 2: Axial FLAIR
(1D) showing subarachnoid hemorrhage with
surrounding edema. Sagittal (1E) and coronal (1F)
MRV showing thrombosis of the superior sagittal
sinus, bilateral transverse sinuses and left sigmoid
sinus

probability for VITT based on the VITT score [6]. In
another more informative cohort of CVST patients
in the UK, 25 non-VITT CVST cases (out of 95 CVST
cases related to ChAdOx1 vaccine) were identified
[8]. Researchers found that non-VITT cases had older
age than VITT cases and CVST occurred even after
the second dose of the vaccine in contrast to the
VITT cases occurring only after the first dose. About
44% of non-VITT cases had no previous thrombotic
venous risk factor, like in our cases, compared to
66% of VITT cases, but the difference was marginally
non-significant. Also, non-VITT patients had higher
fibrinogen blood levels and lower prothrombin time
and activated partial thromboplastin time than VITT-
cases. Non-VITT cases had fewer thrombosed veins,
less venous infractions, and less cerebral hemorrhages
than VITT-cases. Clinical features were similar among
VITT and non-VITT CVST cases. However non-VITT
cases showed a more favorable outcome compared
to VITT cases, like the patients presented in this re-
port [8].

In our first case D-dimers and fibrinogen were
normal, while the second patient had increased D-
dimers (i.e. over 4,000ug/L) with normal fibrinogen.
This is accordance with previous research showing
that D-dimers levels were suboptimal for including
them in VITT criteria. In the same study a D-dimers
level of >2000ug/L or fibrinogen <2g/L has been
suggested for probable VITT-associated CVST [8]. On
the other hand, normal D-dimers do not preclude
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CVST [9]. Based on these suggestions, fibrinogen was
more indicative than D-dimers for a non-VITT-related
CVST in our patients.

Both of our cases were successfully treated with
LMWH according to the published guidelines [9].
On the contrary, LMWHs are contraindicated in VITT
syndrome [5], thus further substantiating the ab-
sence of VITT syndrome in our cases. Surgical and
neurointerventional treatment is reserved only in
selected cases, such as patients showing neurological
deterioration or radiological signs of herniation or
increased, uncontrollable intracranial pressure due
to haemorrhagic or oedematous infarcts [9]. Our pa-
tients remained alert and clinically stable throughout
their hospitalization.

The exact pathogenic mechanism explaining non-
VITT-related thrombosis after ChAdOx-1 vaccina-
tion remains speculative. As in human adenoviruses
infections, the ChAdOx1 simian adenovirus vector
can potentially interact with human platelets and
activate them [10]. Also the transcription of codon-
optimized SARS-CoV-2 S proteins has been found

3]

[4]

[5]

PINHO AC. COVID-19 Vaccine AstraZeneca:
benefits still outweigh the risks despite possible
link to rare blood clots with low platelets. Eur
Med Agency 2021. https://www.ema.europa.
eu/en/news/covid-19-vaccine-astrazeneca-ben-
efits-still-outweigh-risks-despite-possible-link-
rare-blood-clots (accessed September 2, 2021).
Pottegard A, Lund LC, Karlstad @, Dahl J, An-
dersen M, Hallas J, et al. Arterial events, ve-
nous thromboembolism, thrombocytopenia,
and bleeding after vaccination with Oxford-
AstraZeneca ChAdOx1-S in Denmark and
Norway: population based cohort study. BMJ
2021,373:n1114. https://doi.org/10.1136/bmj.
n1114.

Sharifian-Dorche M, Bahmanyar M, Sharifian-
Dorche A, Mohammadi P, Nomovi M, Mowla
A. Vaccine-induced immune thrombotic throm-
bocytopenia and cerebral venous sinus throm-
bosis post COVID-19 vaccination; a systematic
review. J Neurol Sci 2021;428:117607. https:/
doi.org/10.1016/}.jns.2021.117607.

to induce alternative splicing, producing truncated [6] Schulz JB, Berlit P, Diener H-C, Gerloff C, Grein-
soluble S protein variants that could potentially bind acher A, Klein C, et al. COVID-19 Vaccine-Asso-
to angiotensin-converting enzyme (ACE2) recep- ciated Cerebral Venous Thrombosis in Germany.
tors on endothelial cells triggering thromboembolic Ann Neurol 2021. https://doi.org/10.1002/
events [10]. ana.26172.

Although we cannot prove a direct causal rela-  [7] Greinacher A, Thiele T, Warkentin TE, Weisser
tionship between previous ChAdOx1 and CVST in K, Kyrle PA, Eichinger S. Thrombotic Thrombo-
our cases, we could not identify any background cytopenia after ChAdOx1 nCov-19 Vaccination.
thrombotic risk factor or disease. The absence of VITT N Engl J Med 2021;384:2092-101. https://doi.
in these cases outlines the need to keep health pro- org/10.1056/NEJMoa2104840.
fessionals vigilant for CVST diagnosis even in the ab-  [8]  Perry RJ, Tamborska A, Singh B, Craven B, Mari-
sence of thrombocytopenia or increased D-dimers or gold R, Arthur-Farraj P, et al. Cerebral venous
previous thrombotic risk factors in patients presenting thrombosis after vaccination against COVID-19
with symptoms like progressive headaches, or focal in the UK: a multicentre cohort study. Lancet
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OAANAMIKA EMOPAKTA KAl OOOAAMOKINHZH:
2EIPA MEPIZTATIKQN
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MNepiAnyn

O BdAapos anotenei tov tenikéd otabuod twv alednukmv 0dwv npiv v eAolikh tous npofonn. Eva Bafapikd
€UPPAKTo Pnopsei va epgaviofei pe nANBwpa cupntwpdtwy, N onoia ev yépel pnopei va dikaioAoynBei and
v noAunAdokdtnta s BaapikAs ayyeiwons Kal twv VEUPWVIKWY KukAwpdtwy. Mapouaoidloupe tooepls
NePINTWOEls Banapikwv epePAKTwY Pe Kupiapxn tn diapataxn tns opBadpokivnons. H Sievépyeia veupoa-
neikévions gival anapaitntn yia tn S1dyvwaon Kal evioniotkn evos 0&€os BanapikoU ePeEAkTou, Kabws ouxvd
n KAIvIKh €€étaon unopei va ival napanAavnukA.
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THALAMIC INFARCT AND THE EYES: A CASE SERIES

Eleni Karantali’?, Dimitrios Ntantos?, Angeliki Prevezianou?, Petros Angelopoulos?, Dimitrios Kazis?
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2 Third Neurological Department, Aristotle University of Thessaloniki, General Hospital of Thessaloniki, «G. Papanikolaou», Thessaloniki

Abstract

The behavioral and psychological symptoms in dementia (BPSD) are a huge problem for patients with
dementia and for their caregivers. They affect the rate of cognitive decline of the patient, lead to early
institutionalization, increase the cost and become a crucial burden for the caregivers. Unfortunately, the
pharmacological treatment so far either is not effective or has many adverse effects. Furthermore, the
pharmacological treatment for many BPSD is not specialized such as in apathy. Hence, the non-pharmaco-
logical interventions should be a first-line solution. The Neuropsychiatric Inventory (NPI) has been used for
many studies of neuropsychiatric symptoms in neurodegenerative disorders for the past 25 years. It has
been translated into approximately 40 languages and has been used in approximately 350 clinical trials.
There are four groups of non pharmacological interventions: a) Cognitive, b) Sensory, c) Behavioral and d)
Other kind of interventions. In this review all cognitive and sensory interventions are presented. In conclu-
sion we need more well designed studies with all kind of interventions.

Key words: stroke; thalamus; oculomotor disturbances; diplopia; MRI

Introduction . . . .
lamic lesion underlies. We present four cases with

Thalamus is the most significant part of the dien- prominent eye movement impairment.

cephalon and the final relay of somatic and special
sensory pathways before their cortical projection.

The complexity of neuronal circuits and vascular sup-
ply makes thalamic lesions the “Proteus” of clinical
localization. Oculomotor disturbances are usually
indicative of a brainstem lesion. Rarely does a tha-

Archives of Clinical Neurology 31:5-2022, 21-24

Case reports

Patient One: A 35-year-old patient presented
with abrupt onset of double vision, slurred speech,
and altered mental status. Neurological examina-
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tion revealed vertical gaze palsy, skew deviation with
hypotropia of the right eye, mild dysarthria, and im-
balance. Personal medical and family history was
unremarkable. MRI depicted an acute ischemic lesion
of the right thalamus (Figure 1a). After a few days,
the symptoms improved. However, after a thorough
workup, the stroke was considered cardioembolic due
to patent foramen ovale (PFO). PFO was characterized
by a large left-to-right shunt and the coexistence of
an atrial septal aneurysm. We recommended a PFO
closure, but the patient refused further intervention.

Patient Two: A 27-year-old patient presented with
acute onset of dizziness and diplopia. Neurological
examination revealed skew deviation with a hypot-
ropia of the right eye. Despite being an occasional
smoker, patient’s personal medical and family history
was unremarkable. MRI revealed a right thalamic
infarct (Figure 1b). After a thorough workup, the
stroke was considered cryptogenic, despite the pres-
ence of a small PFO. We referred our patient to an
expert Cardiologist for further monitoring.

Patient Three: A 47-year-old patient presented
with acute vertigo, diplopia, and transient distur-
bance of consciousness, which lasted two hours.
Neurological examination revealed downbeat nys-
tagmus and mild paresis of right eye abduction.
Personal medical and family history was unremark-
able. MRI depicted an acute bilateral thalamic infarct,
implying Percheron’s artery occlusion (Figure 1c).
The symptoms resolved during the second day of his
hospitalization. Further investigation revealed PFO
characterized by a large shunt and septal aneurysm.
The patient was referred for PFO closure.

Patient Four: A 30-year-old patient presented with
acute onset diplopia and transient disturbance of con-
sciousness starting ten days ago. The symptoms began
after surgical removal of peritoneal carcinomatosis due
to a reproductive system’s malignancy. Personal medi-
cal and family history was otherwise unremarkable.
Neurological examination revealed mild right eyelid
ptosis, horizontal and downbeat nystagmus, complete
paralysis of the right eye abduction with esotropia,
and vertical gaze palsy. MRl revealed an acute bilateral
thalamic infarct, implying Percheron’s artery occlusion
(Figure 1d). After a thorough workup, the stroke was
accredited to the underlying malignancy.

Table 1. Overview of thalamic lesion and eye involvement per case

Discussion

Thalamus lies deep in the cerebral hemispheres’
white matter, occupying the diencephalon’s fourth-
fifths. The arterial supply of the thalamus is character-
ized by high complexity. Four arteries are the major
contributors of thalamic blood supply: 1) tuberotha-
lamic artery, 2) paramedian artery, which occasionally
originates from one side or a common pedicle (artery
of Percheron), 3) thalamogeniculate arteries, and 4)
posterior choroidal arteries, arising from both anterior
and posterior circulation [1].

The functional complexity of the thalamic nuclei
and the variations of the thalamic arterial supply can
induce multiple clinical syndromes [1]. Typically, a
thalamic infarct presents with a pure sensory deficit
or a combination of altered level of consciousness,
somatosensory findings, cognitive and behavioral
symptoms. Rarely, oculomotor disturbances are the
main clinical presentation.

Thalamus plays a role in eye movement control, but
the exact pathways are still unclear. A wide variety
of oculomotor disturbances have been associated
with paramedian artery occlusion [1] and have been
described in the literature; skew deviation, vertical
gaze palsy, loss of convergence, pseudo-abducens
nerve palsy or sustained downward deviation of
the eyes [2]. The intralaminar and dorsomedial nu-
clei of the thalamus connect with the frontal and
supplementary eye fields and are supplied by the
paramedian artery [1]. Uni- or bilateral inhibition of
these pathways has been suggested as the underlying
pathophysiologic mechanism. Nonetheless, thalamic
lesions sometimes extend to the rostral mesencepha-
lon, thereby involving the interstitial nucleus of Cajal
and the rostral interstitial nucleus of the medial lon-
gitudinal fasciculus [3]. Brain MRI 1.5 Tesla used on
routine parameters (slice thickness 3-5 mm) may
underestimate the mesencephalic involvement of
thalamic infarcts.

Our cases feature various oculomotor disturbances
as the main presentation of a paramedian thalamic
infarct (Figure 1, Table 1). Case one presented with
vertical gaze palsy, and case two with skew deviation
with hypotropia of the right eye. Both symptoms can
result from disrupting the cortico-mesencephalic tract

Thalamic lesion Eye involvement
Patient 1 | Right vertical gaze palsy, skew deviation with a hypotropia of the right eye
Patient 2 | Right skew deviation with a hypotropia of the right eye
Patient 3 | Bilateral downbeat nystagmus and mild paresis of right eye abduction

¥ EAAHNIKH
NEYPOAOTIKH

2=J ETAIPEIA

Archives of Clinical Neurology 31:5-2022, 21-24



Thalamic infarct and the eyes: A case series

23

Figure 1. MRI findings

a. Patient 1, DWI acute ischemic stroke right thalamus (black arrow), b. Patient 2, DWI acute ischemic
stroke right thalamus (white arrow), ¢. Patient 3, DWI acute bilateral thalamic infarct (black arrow), d.
Patient 4, FLAIR acute bilateral thalamic infarct (black arrow)
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within the thalamus or a rostral interstitial nucleus
and interstitial nucleus of Cajal damage [1, 4]. Al-
though vertical nystagmus is a rare finding in patients
with unilateral thalamic infarcts, it has been previ-
ously described in bilateral thalamic involvement.
Vertical nystagmus in cases 3-4 is hypothesized to be
caused by a disturbance in both the rostral interstitial
nucleus of the medial longitudinal fasciculus and the
interstitial nucleus of Cajal [5]. Contralateral abduc-
tion palsy or “pseudo-abducens palsy” results from
disruption of descending mesencephalic inhibitory
convergence pathways [6].

Conclusion

Acute infarcts of the thalamus presenting with dis-
turbed oculomotion can be challenging to diagnose,
solely relying on clinical examination. Brain imaging
is crucial for the diagnosis and localization of such
lesions. Further research on the role of the thalamus
in oculomotion is needed.
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Abstract

Alcohol is commonly used among people in social occasions and in everyday life but alcohol use disor-
ders are a major health concern with multiple negative effects. Among these, is the toxic effect of alcohol
on the developing fetus, even though it has not yet received the proper attention. Ethanol is a well-known
teratogen that crosses the placenta and causes diffuse structural and functional lesions in the develop-
ing brain. The spectrum of disorders that can be caused by prenatal exposure to alcohol is known as fetal
alcohol spectrum disorders.

Ethanol administration to pregnant women, in order to examine its teratogenic effects, cannot be justi-
fied by the rules of medical ethics and law. Thus, experimental models are of great importance in order to
gain understanding into these effects. The use of experimental models though presents some difficulties
concerning the application of their results in human embryos, such as the time duration of embryologic
developmental stages and the different rate of alcohol metabolism. Nevertheless, well-designed experi-
mental models may provide useful information including the quantity of alcohol that can induce damage
to the fetus, the critical neurodevelopmental periods of greater vulnerability for the brain as well as the
underlying pathogenetic mechanisms.

Alcohol has been shown to affect practically the whole brain: its actions are relevant to neural crest
formation, central nervous system differentiation, neuronal migration, myelination, synaptogenesis and
gliogenesis. Among the anatomic structures, corpus callosum, hippocampus and cerebellum seem to be
most vulnerable to the toxic effects of alcohol.

We initially describe the pathophysiologic and biochemical mechanisms underlying the toxic effects of
alcohol in the fetal brain. Then, we describe the structural changes of the brain resulting from these toxic
effects, based on results from experimental animal models.

Key words: alcohol, brain, experimental models, fetal alcohol syndrome

EMIAPAZEIZ TOY AAKOOA ZTON EMBPYIKO ETKE®AAO.
BPAXEIA ANAZKOINHZH MAGO®YZIOAOIKQN
MHXANIZMQN KAI ANATOMIKQN BAABQN

Beoxdpns X. Kuipibns

Emipedntns B’ EXY
I Wuxiatpikn kAivikn AN, NMINE AXETA

NepiAnyn

To andkooA eival ouoia pe eupeia diadoon Kkal ol Slatapaxés s xpnons tou anoteAolv onpavukd npod-
BAnpa uyeias pe noAAanAés apvnukés emdpdoels. Mia and autés, nou dev éxel tixel hs avaioyns NPoco-
xns, €ival n 1o€ikn tou dpdon oto avantuoodpevo €uPpuo. H aiBavdnn eival yvwotd tepatoydvo nou dianep-
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va tov nAakouvta kai npokanei didxutes dopikés kal Aertoupyikés BAAPes otov avantuoodpevo eyképano.
To @dopa twv diatapaxwy Nou Pnopei va npokanéoel n npoyevwnukh ékBeon oto ankodA eival yvwotd ws
Qdopa twv diatapaxmy ou ePPppuikol afkoodikoU cuvdpdou.

KaBws n xophynon aiBavonins o€ eykUous, npokeiyévou va dianiotwBei n tepatoyeveukn mns dpdon,
avuPaivel tous Kavoves 1atpikhs NBIkAs kal deoviodoyias, ta nelpapatkd poviéda gival noAu xphoiua otny
katavonon auths tns dpdaons. H xpnon twv wik@v poviénwy napouciadel kanola npoPAnuata 6oov apopd
N OUOXEUON WE TS avtiotoixes BAGRes atous avBpwnous (n.x., xpovikn didpkela twv otadiwv epppuonoyikhs
avantuéns kal diapopetkds pubuods petafoniopol tou ankodn), adnd kand oxediaopéva (wikd poviéna
pnopoUv va napéxouv xpholues nAnpogopies dnws, nola nocdwnta ankodn ivar eniBAaBns, noles ivai ol
veupoavantu€lakés nepiodol nou o eyképanos gival NepIoodTePo eUANWTOS Kal MoIOI VAl O UMOKEIUEVO!
unxaviopof twv BAav.

‘Exel Bpebei 6u 10 anlkodA pnopsi va ennpedoel npakukd 6o tov eyképano: ol Opdoels tou oxeti(ovial Pe
TOV OXNPAToPé s veupikhs akpofogias, T diagoponoinon oto Kevipikd VEUPIKG cUCTNHA KAl TN VEUPWVI-
KA petavdoteuon, tn puenivwon, tn cuvantoyéveon Kal t yAoloyéveon. Ano Us avatopikés Goués qaivetal
va ennpeadovtal 1diaitepa to pecondPIo, o IMNGKAPNos Kal N napeykepanioa.

Meplypdpoupe apxikd tous naBo@uaolonoyikous kai Bloxnuikous pnxaviopous 61¢ twv onoiwv 1o alkoon
aokei us 1o€Ikés tou dpdaoels otov ePPpUIKS eyképano. Katoniv, avapepduacte ous Souikés petaonés nou
ENEPXOVTAI OTOV EYKEPANO CUVENEIQ AUtV Twv TOLIKWY dpdoewy, €tal dnws éxouv napatnpnbei o€ neipa-
Hauké poviéna.

Né€eis kAa1dia: ankoon, eyképanos, epppuikd ankoonikd ocuvopouo, NEIPAPATIKA poviéAa

Introduction . . .
els can provide very useful information [4] answer-

ing questions such as which quantity of alcohol is
harmful, which are the neurodevelopmental periods
of greatest vulnerability for the brain and which are
the underlying mechanisms of the harmful effects [2].

The first studies using experimental animals con-
firmed the relationship between prenatal alcohol
exposure and fetal alcohol syndrome in observational
studies in humans [5]. The better mechanistic un-
derstanding of the effects induced by alcohol in the
developing brain, in experimental studies, can prove
useful for two reasons. First, it can help the develop-
ment of effective therapeutic strategies. Second, it
may make possible the discovery of biological markers
which could aid to diagnosis [6].

Of course, using animal models presents some
difficulties as far as it concerns associating findings
in animals with similar problems in humans. One dif-
ficulty has to do with the duration of various stages
of embryological development and a second one
with the different rate of metabolism of alcohol in
humans versus experimental models [6]. The critical
periods for the harmful effects and the teratogenic
action of alcohol are embryological time periods dur-
ing pregnancy when specific developmental changes
take place. These changes vary between different
species [5].

Alcohol use during pregnancy, especially if it is
heavy and continuous, can lead to fetal growth re-
striction and concurrent cognitive defects and behav-
ioral problems. Except for the permanent defects in
cognitive, functional, anatomic, neurobiological, and
neurobehavioral level, the negative consequences of
maternal alcohol use on the child extend beyond the
in utero effects, affecting also the maternal care [1].
The neurodevelopmental effects of in utero exposure
to alcohol are long-lasting and are the main reason
of concern about prenatal exposure to alcohol [2].

Knowledge about the negative effects of alcohol
use during pregnancy on the fetal development has
a long history. In fact, experimental data concerning
these effects have been known since the beginnings
of the 20™ century [3]. The spectrum of the major
effects that alcohol may exert to the developing
fetus is known as fetal alcohol spectrum disorders
[3]. The consequences of maternal alcohol use dur-
ing pregnancy in the neurobehavioral development
of the fetus depend upon various factors including
the pattern of alcohol use, the period of pregnancy
during which alcohol is used, and, perhaps the most
important, the quantity of alcohol used [2]. Neverthe-
less, it is probable that even non continuous pattern
of alcohol use, such as binge drinking, may cause
more serious defects [2].

The usefulness of animal models for the under-

standing of the harmful effects of alcohol is well ~Mechanisms of fetal alcohol toxicity

documented. Since the neuroanatomical, molecular
and cellular effects of alcohol use during pregnancy
cannot be studied in vivo, well-designed animal mod-

Alcohol is a well-known teratogen and the devel-
oping central nervous system (CNS) is very vulnerable
to its effects [2]. It is a CNS depressant that crosses
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Table 1. Mechanisms of fetal alcohol toxicity

Hypoxia

Oxidative stress

Placenta
Vasoconstriction
Disrupted architecture
Decreased size

Decreased blood flow in the umbilical artery

Decreased ability to transport nutrients

Disordered absorption of nutrients from the gut

Effects on hormonal levels

Decreased protein synthesis

Disrupted signaling of growth factor

Disordered microvascular development

Transient cortical astrogliosis

Effects on the activity of ion channels, receptors and enzymes

Neuronal cells
Cellular death

Effects on neuronal development, synaptic function, neuronal plasticity

Depressed migration of neural crest cells
Disruption of normal aggregation and adhesion of neuronal cells

the placenta, is rapidly distributed to the fetus [7]
and affects the fetal brain through various mecha-
nisms, such as hypoxia, decreased blood flow in the
umbilical artery [8], oxidative stress, which increases
through the depression of oxidative phosphorylation
and NADH addition by ethanol oxidation [9], as well
as negative effects in neuronal development, synaptic
function and neuronal plasticity [10] (Table 1).

Alcohol affects the fetal brain through neuronal
anomalies or cellular death [11], decreases protein
synthesis and affects hormonal levels [12], disrupts
signaling of growth factor [13] and depresses migra-
tion of neural crest cells resulting to the migration
of fewer cells from prosencephalon, mesencephalon
and rhombencephalon. Furthermore, this migration
takes place in a distorted way in higher concentra-
tions of ethanol and causes cellular death in neural
crest at a great degree [10, 14]. It can cause disorders
in microvascular development and transient cortical
astrogliosis through increased expression of glial fibril-
lary acidic protein [15]. This protein has been a focus
of research in various studies concerning fetal alcohol
syndrome and is frequently used as a biomarker for
astrocytes, their up-regulation being an indication
of reactive astrogliosis [15].

Contrary to adults, the fetus is more vulnerable
to the effects of ethanol. Its fetal concentrations are
estimated to be at about 2/3 of those in maternal
blood. Furthermore, ethanol is found in amniotic
fluid and the fetal liver does not metabolize it suf-
ficiently, thus the fetus depends on the mother for

Archives of Clinical Neurology 31:5-2022, 25-33

its catabolism [16]. The rate of ethanol removal from
the fetus is estimated roughly at 3-4% of maternal
rate of removal, thus it accumulates in amniotic fluid
resulting to greater exposure of the fetus to etha-
nol: the fetal renal system removes xenobiotics in
amniotic fluid which are consequently reassumed
by the fetus with its swallowing movements [17]. It
should be also bore in mind that both alcohol and
its metabolite, acetalheyde, are teratogenic, irrespec-
tively of the presence of dietary deficiencies or other
environmental factors [18]. The effect of alcohol on
the fetus is long-lasting due to its accumulation in
amniotic fluid, decreased concentration of metabolic
enzymes in fetal liver and decreased removal [19].
Alcohol affects absorption of nutrients from the
gut which, in turn, leads to decreased availability of
nutrients for the fetus despite the fact that it has
higher metabolic rate compared to the mother [20].
Concurrently, both the size of the placenta and its
ability to transport nutrients are decreased while its
architecture is disrupted [21]. Necessary factors for
the fetal development (biotin and vitamin B6) may
not be properly transported to the fetus owing to
mechanisms such as ethanol-induced vasoconstric-
tion in the placenta, oxidative stress leading to de-
crease of nitrous oxide, which has vascular dilatation
properties, and the disruption of balance between
thromboxane, which causes vasoconstriction, and
prostacyclin, which causes vascular dilatation [22].
Ethanol affects the activity of ion channels, recep-
tors and enzymes. It increases glutamate levels and
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decreases NMDA receptors [23], blocking their activ-
ity, increases the GABAergic activity, thus decreas-
ing cortical and subcortical activity [24]. Blockade
of glutamate receptors causes their up-regulation
leading possibly to increased vulnerability in cases of
increased excitability and to epileptic seizures during
alcohol withdrawal [25]. Lack of neuronal inhibition
by GABA receptors [26] and changes to voltage-
gated calcium channels [27] also lead to increased
neuronal excitability during alcohol withdrawal.

Free radicals can cause brain cellular damage
through uncontrollable apoptosis, as has been shown
in experimental models [28]. Thus, the characteristic
facial morphology in fetal alcohol syndrome may
relate to apoptosis of cells of neural crest in crani-
um, while the neuropsychiatric symptoms may relate
to apoptosis in serotonergic neurons [29]. Ethanol
disrupts the normal aggregation and adhesion of
neuronal cells by increasing molecules that play an
important role in the normal brain development:
laminin-1 (a and B), B-integrins 3 and 5, sarcoglycan-¢
and phosphoprotein-1 [30].

The placenta is very vulnerable to the effects of
alcohol. Experiments in animals have shown that
prenatal exposure to alcohol has wide, multiple ef-
fects both on its morphology and function [31]. The
relevant mechanisms include disordered transport of
nutrients [32], vasoconstriction in the placenta and
the umbilical cord [33], effects on signaling of insulin
and its growth factor leading to problems in the
mobility of trophoblast [34], disorders in the natural
change of maternal spiral arteries and inhibition of
cellular mobility of trophoblast in a dose-dependent
manner [34, 35], disruption of placental angiogen-
esis, decreased efficacy of nutrient-waste exchange,
increased oxidative stress [36], DNA damage, lipid
peroxidation, and mitochondrial dysfunction [35],
decreased survival of trophoblast and disordered gene
expression [37]. Yet, the effects of alcohol on brain
development are not confined to processes, such as
partition, increase, and migration of neurons [18].

Alcohol and structural lesions in the fetal
brain of experimental animals

Even though, as a rule of thumb, studies about
fetal alcohol syndrome focus on the maternal use
of alcohol during pregnancy, there are indications
concerning the role of paternal alcohol use, even in
the absence of alcohol use by the pregnant mother.
This has been shown in studies in rodents over a
century ago [38].

Many animal models have been developed and
tested in order to understand better the effects of
alcohol on the developing brain. The majority of the
studies though are done in mice and rats [15]. For
decades, rodents have been used as models to ex-

amine the teratogenic effects of alcohol which seem
to include developmental delay, congenital defects
of the CNS, intellectual disability, and craniofacial
anomalies [39]. Animal models show that prenatal
alcohol use affects multiple neurodevelopmental pro-
cesses. The importance of the effects varies from
person to person and depends on factors, such as the
pattern, the dose and the duration of alcohol use,
genetic, environmental and nutritional effects [40].

Animal models of prenatal alcohol exposure have
revealed increased teratogenic effects and congenital
defects, including serious neurological injuries. The
effects of alcohol are devastating for the develop-
ing brain during all the stages of pregnancy [15]
with structural anomalies being similar to those ob-
served in human embryos: hypoplasia or aplasia of
the corpus callosum [41], microcephaly [42], disorders
of the neocortex [14], the hippocampus [43], with
disruption in organization and allocation of hippo-
campal nervous fibers, decreased number of neural
cells and dendritic size [44], the cerebellum and the
basal ganglia [45], decreased myelination in major
tracts of the white matter of brain’s midline [46],
decreased production and size of brain and spinal
motor neurons, increased neuronal cell death, disor-
dered cellular migration, problems in the integration
of receptors of cytoplasmic membrane [47] (Table 2).

The anatomical lesions may include decreased
volume of the brain and the brain cells in specific
regions, spoiling of neuronal cells, molecular, bio-
chemical and cellular events that contribute to the
formation of the brain, such as defects in cellular
development, differentiation and migration [48].
Short-term exposure to substances that block NMDA
receptors or act synergistically to GABAA receptors
(both are properties that alcohol has) causes diffuse
apoptotic neurodegeneration of the developing
brain, the period of brain development being the
one of greatest vulnerability [49].

Experimental animals of young age, exposed to
alcohol in utero, manifested disorders of neuroen-
docrine and immunological nature, that is changes
in hypothalamic-pituitary-adrenal axis resulting to
increased response to stress and immunological dis-
orders resulting to increased vulnerability to infections
[50]. In rodents of very young age, even only one high
dose of alcohol is sufficient enough to cause diffuse
apoptosis of neurons in the forebrain, the mecenceph-
alon, the cerebellum, the spinal cord and the retina
[51]. Phenotypes similar to the fetal alcohol syndrome
in these models have been related to changes in gene
expression in the developing brain [52].

Exposure of experimental animals to alcohol dur-
ing the developmental period, which is equivalent
to the 1st trimester of pregnancy in humans, may
cause facial morphological disorders similar to those
observed in fetal alcohol syndrome. Furthermore,
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Table 2. Alcohol-induced structural lesions in the fetal brain of experimental animals

Diffuse apoptotic Forebrain

neurodegeneration Mecencephalon
Cerebellum
Spinal cord
Retina

Decreased production and size | Brain

Spinal motor neurons

Defects
Neural crest

Cellular development, differentiation, migration

Decreased Myelin

Neural tissue

Neuroendocrine
Immunological

Disorders

Cellular migration

Neural circuits

Integration of receptors of cytoplasmic membrane

Neuronal development

Inhibition
Dendritic spreading

Catabolism of brain proteins

Neuronal cell death
Neuronal loss

Increased

Gliosis

Cellular disorganization

White matter Reduced volume

Complete absence of formation and decreased myelination of important white matter tracts
Hypoplasia or aplasia of the corpus callosum

Cerebellum

Reduced number of granular and stellate cells
Basket and Purkinje cells less affected
Partial dendritic hypertrophy

Hippocampus

Decreased volume, number and density of cells
Disorders in synaptic morphology, mechanisms of intracellular signaling and plasticity

defects of neural crest and disorders of neuronal
development are observed [18, 42]. Exposure during
the period that is equivalent to the 2nd trimester
in humans may cause loss of neurons, disorders of
neuronal differentiation and migration with resultant
decrease of neural tissue, cellular disorganization and
developmental delay. During the 3rd trimester, it can
lead to disorders in neural circuits, extended gliosis
and serious neural loss. In fact, this last period is a
period during which the brain is extremely vulnerable
to its insult from alcohol [18, 53].

During the 3rd week after fertilization, alcohol-
specific defects begin to appear in the developing
fetus. Between weeks 3 and 6, the cells of cranial
neural crest become vulnerable to the toxic effects
of alcohol, while from the 3rd week until the 3rd tri-
mester of pregnancy morphological anomalies of the
CNS and decrease of the white matter of the brain
may appear. During weeks 6 and 7 after fertilization,
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the corpus callosum is very vulnerable to the effects
of alcohol and the same is true for the cerebellum
during week 8 [54].

Alcohol is a teratogen that affects the whole
brain, nevertheless, cerebellum, hippocampus, cor-
pus striatum and frontal cortex are more vulnerable
[55]. Experimental models reveal that hippocampus
is subjected to structural damage, including decrease
of its volume, the number and the density of its
cells, as well as disorders in synaptic morphology, the
mechanisms of intracellular signaling and its plastic-
ity [56]. Hippocampus, which plays an important
role in memory, knowledge and cognitive functions,
is especially vulnerable to the neurotoxic effects of
ethanol [57]. Exposure to alcohol may lead to seri-
ous decrease (up to 40%) of pyramidal cells of the
ventral hippocampus, which are considered more
vulnerable contrary to those of dorsal hippocampus
[58], of granular cells of dentate gyrus (which are
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considered less sensitive to the effects of ethanol
compared to the previous ones) [59], and of the
cells of relay neuronal circuits in these areas [60]. The
loss of the above cells probably comes as a result,
mainly, during cessation than exposure to ethanol,
or beyond the exposure period continuing even to
withdrawal period [61].

The cerebellum is also vulnerable to the effects
of prenatal alcohol exposure. Cerebellar lesions may,
at least in part, probably be reversible. Slowing of
the naturally occurring thinning of the outer granu-
lar layer or even delay in the decrease of the outer
granular layer in rats is observed. These processes
may be indicative of a delay of inward migration of
granular cells [62]. Alcohol reduces the number of
granular and stellate cells of cerebellum while the
basket and Purkinje cells seem to be less affected,
and the Golgi cells are probably not affected at all
[63]. Cerebellar neurons of rats, which survive etha-
nol exposure for 12 months, show partial dendritic
hypertrophy [64].

Prenatal exposure to alcohol inhibits dendritic
spreading in various brain regions, which could finally
lead to disordered neuronal interconnection [44].
Furthermore, delay in neuronal myelination may be
observed [65]. Chronic administration of ethanol
leads to decrease of myelin [66], inhibition of ca-
tabolism of brain proteins [67] and gliosis [68]; it is
speculated that glial cells possibly play an active role
in ethanol metabolism in the brain [69].

Alcohol can induce activation of microglia, and
even cellular death. This activation may take place
through Bcl-2-associated X protein, as has been
shown in mice [70]. Alcohol increases the release of
inflammatory cytokines from microglia and reduces
intracellular cyclic AMP and brain-derived neurotroph-
ic factor [71], increases the vulnerability of microglia
[70], which can lead to its long-term sensitization
resulting in persistent inflammatory signaling in the
brain after an insult [72].

The white matter is a target of alcohol’s harm-
ful effects on the developing CNS (reduced volume
and/or complete absence of formation of important
white matter tracts in the brain). These effects on the
oligodendrocytes and the microscopic structure of
myelin have been well documented [73]. In rats, clear
changes in the expression of oligodendrocytes, delay
and reduction in the expression of basal protein of
myelin in cerebellum, disorders of the myelination of
optic nerve with reduced thickness and fewer myelin
sheaths with microscopic lesions, have been shown
[54, 74]. Studies in experimental animals also reveal
that genetic factors play an important role in the risk
and the importance of alcohol-induced damage in
the developing brain [5, 75].

Conclusions

Alcohol’s toxic effects in the fetal brain are well
documented and have been shown both in experi-
mental models and human embryos. These effects are
caused through various mechanisms and depend on
various factors, such as the dose and the duration of
alcohol use. Since experimental studies in pregnant
women are not ethical, the lowest dose of alcohol
that can be safely used by the pregnant woman
without causing harm to the fetus has not been
yet documented with safety. For this reason, total
abstinence from alcohol should be proposed during
pregnancy and this suggestion should be part of a
systematic effort of preventive medicine in pregnant
women.

All studies converge to the fact that alcohol af-
fects practically the whole brain. This is evident in
infancy, adolescence and adult life, but the most
important is that the effects may last throughout the
whole life. Experimental models have been of great
value in trying to understand the effects of alcohol
on the CNS. Ethanol readily crosses the placenta and
reaches the embryo, whose brain is a major target
of its toxic action. This action has many sides and
various clinical manifestations depending on the de-
velopmental stage of the embryo.

Ethanol induces massive neuroapoptosis in the
developing brain. Studies in experimental models
have shown the toxic effects of ethanol through
various mechanisms causing major damage in critical
neurodevelopmental periods [76] leading to changes
in the volume of the brain, to anatomic lesions in
areas such as the cerebellum, the corpus callosum,
the basal ganglia and the optic nerve. Furthermore,
morphological defects and disorganization in mi-
crocellular level in areas such as the frontal cortex,
the corpus striatum and mecencephalon may be
observed.
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AOTOIl THX AIAKOINHZ THX ©EPATEIAXZ THX ENTEPIKHZ
FTEAHL XE AX©ENEIX ME NMPOXQPHMENH NOZzO
PARKINSON: ANAAPOMIKH MEAETH THX BAXHZ

TQN AEAOMENQN FOR HEALTH AE

EuBuuia EuBupionoudou’ 3, AAg€avbpos I. Aviwvoyiou?, Blerta Loupo', Avactaoia Mnouyéa®

" FOR HEALTH AE
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MNepiAnyn

H napepPaukn pébodos s eviepikns yénns Levodopa-carbidopa (LCIG) peidvel Ts KIVNTKES/UN KIVNTKES
enniokés oe aoBeveis pe npoxwpnuévn 1610nabh véoo Parkinson (PD). Tkonds pas htav n digpeivnon
yia npdI Gopd otov eANNVIKS xMPO Twv Napayoviwy nou oxetiCovial e tn diakonh s LCIG Bepaneias
oe aoBeveis pe PD. MpaypatonomBnke avadpopikn pedétn 140 aoBevav pe PD o Bepaneia LCIG petaly
lavouapiou 2015-lavouapiou 2020 tns Bdons twv dedopévwv FOR HEALTH AE. Onol ol aoBeveis afiofo-
ynBnkav xpnaoigonoldvias ta akéAouBa epwtnuatododyia: Social Phobia Scale, Stigma Scale for Chronic
lliness, Brown Assessment of beliefs kar Hospital Anxiety and Depression Scale. O1 napdyovies nou oxetico-
vtal pe t diakonn s LCIG afioAoynBnkav xpnaiponoimvias oviéno ypappikhs nafivépdunons. Tuvonikd
e€et@obnkav140 aoBeveis pe npoxwpnuévn PD. H koivwvikh @ofia avagpépetal oto 21,4% twv aoBbeveis
nou ouvéxioav tn LCIG Bepaneia kal oto 45% autwv nou v diékowav (p=0,012). H yevikeupévn ayxwdns
diatapaxn ntav napouoa oto 25,7% kal oto 30% autdv nou diékowav (p= 0,004), kal n diatapaxn ow-
patonoinons avagépetal oto 19% autwv nou Siékowav (p= 0,010). H ouvéxion tns LCIG Bepaneias htav
ENITUXAS 010 63% Tou ouvOAoU Twv aoBeviv. Y10 37% twv aobeviv kataypdpovial ws aita Siakonns s
LCIG Bepaneias: Bdvatos, yuxooyikoi Ndyol, eninAokés kal un anotefeopaukotnta s peBddou. Qs pn co-
Bapés oxeuldpeves enminnokés avapépBnkav andégpagn tou cwinva ts aviiias (2%), anoeia cwPatkou
Bapous (2.7%) kai xpdvia veupondBeia (4.4%). Zuykpivovias us aities diakonns pe v niBavétnta diakonns,
ol onpavukoi napdyovies nou wBoulv tous acBeveis va otapathoouv tn LCIG Bepaneia, gival 1o dyxos, n
KatédBAiyn, kai 1o kovwvikd otiypa, Adyw s UNnapéns tns CUCKEUAS.

Né€els eupetnpiou: eviepikns yéNn Levodopa-carbidopa (LCIG), véoos Parkinson (PD) kolvwvikh ¢ofia, yevikeupévn
ayxwdns diatapaxn, dlatapaxh cwuatonoinons

REASONS FOR DISCONTINUATION OF LEVODOPA-CARBI-
DOPA INTESTINAL GEL INFUSION THERAPY OF PATIENTS
WITH ADVANCED PARKINSON DISEASE: A RETRO-
SPECTIVE STUDY OF THE DATABASE FOR HEALTH SA

Efthimia Efthimiopoulou' ?, Alexandros I. Antonoglou?, Blerta Loupo', Anastasia Bougea®

" FOR HEALTH AE
2 Aristotle University of Thessaloniki, Faculty of Engineering, School of Electrical and Computer Engineering
3 15t Neurological clinic Aeginition Hospital NKUA

Abstract

The invasive method of Levodopa-carbidopa intestinal gel (LCIG) reduces motor complications in patients
with advanced Parkinson's disease (PD). Our aim was to investigate for the first time in Greece the factors
related to the discontinuation of LCIG treatment in patients with PD. A retrospective study of 140 patients
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with PD in LCIG treatment was performed between January 2015-January 2020 of the FOR HEALTH SA
database. All patients were assessed using the following questionnaires: Social Phobia Scale, Stigma Scale
for Chronic lliness, Brown Assessment of beliefs and Hospital Anxiety and Depression Scale. In total, 140
patients with advanced PD were examined. Social phobia is reported in 21.4% of patients who continued
LCIG treatment and in 45% of those who discontinued it (p = 0.012). Generalized anxiety disorder was
present in 25.7% and 30% of those who stopped (p = 0.004), and somatization disorder reported in 19%
of those who stopped it (p = 0.010). LCIG treatment was successfully continued in 63% of all patients.
In 37% of patients the reasons for discontinuation of LCIG treatment were: death, psychological reasons,
complications and ineffectiveness of the method. Non-serious device-related adverse reactions included
pump tube obstruction (2%), weight loss (2.7%), and neuropathy (4.4%). Comparing the causes of discon-
tinuation with the likelihood of discontinuation, the determinants that push patients to discontinue LCIG
therapy are anxiety, depression, and social stigma due to the device.

Key words: Levodopa-carbidopa intestinal gel (LCIG), Parkinson's disease (PD), Social phobia, Generalized anxiety

disorder, Somatization disorder

Eicaywyn

H vooos tou Mépkivoov (NIM) givar pia npoodeutikh
veupoekpuAioukn diatapaxh nou xapaktnpidetal and
KIVNTIKG 6nws tpopos, Suokauwia kal Bpadukivnaoia
Kal yn KIVNTKG CUPNTOPATA 6Nws N YVWOTKA EKNTw-
on, dlatapaxés tou Unvou Kal kataBAiyn/ayxos Je
ONPAvTKS KOIVWVIKO-0IKOVOUIKO K&otos [1, 2]. Yta
npoxwpnpéva otddia s NIM, ol acBeveis avantio-
oouv duvnukd cofapés KIvNTKES EMMNAOKES: KIVNT-
kés Olakupdvaoels (duokivnoia, duotovia), ol onoies
dev PnopoUv va avUPETWNIoTOUV PE TNV Xophynon
Aefoviona anod tou otopatos gite Siadeppixd [3]. &’
auté 1o otddio undpxouv evaANaKTKES eNePPATKES
Bepansutikes enidoyés (unoddpia anopopeivn, ev W
BdBel nAektpobiéyepon, eviepikh yéAn AgBovidna-
kapPividéna) nou Ba npénel va AneBouv unoyn [4].
H ouvexns xophynon NeBovidna ws eviepikn yéAn Ae-
Bovtona-kapRiviona (LCIG) €deie dxi pdvo onpavukn
HEiwon twv KIVNTKGOV eninfokwv, anid Penumvel ta
UN KIVNTKA CUPNTMOPATE Kal v noidtntas {uns tous
[5-10]. O npocbiopIopds TwV XaPAKINPICUKDY TwY
aoBevdv Nou oxet(oval PE TNV ETEPOYEVEIQ TS CUVO-
Aikhs anoteeopaukétntas tou LCIG und npaypatkés
ouvBnkes napapével kabopiotkods yia  BeAtiwon
Twv Kpitnpiwv eniAoyhs twv aoBevv.

APKETES PIKPES PENETES evONIoav onPavukous
napdyovtes nou oxetidovtal pe tnv npdwpn diakonh
s €yxuons LCIG, 6nws n peyadutepn OIGpKEID TNs
vooou, n nAikia katd v tonob£tnon s avidias (>70
€TOV), N Anla BapUtnta twv Suokivnoihy npiv and v
tonoBénon tns avtiias kail 1o yuvaikeio euo [11-15].

Ykonoés tns napouoas PeAEtns Atav yid Npwtn
@opd n digpelivnon Twv ATV Kal KUPIWS YUXOKOIVW-
VIKQV Nnapayéviwy nou oxetidovial pe tn diakonn s
Bepaneias og opdda aoBeviv pe npoxwpnuévn PD
s eAnvikns Bdons twv dedopévwv FOR HEALTH AE.
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YAiké ka1t Mé6obos

Mendethoape avadpopikd kal npoonukd ta KAl-
vIKG otoixeia 140 aoBevav pe npoxwpnpévn NIM pe
KIVNTUKES eMnAokEs nou napanéuednoav yia voon-
Aeutkn/ yuxonoyikh unoothpign otny FOR HEALTH
AE ané 43 veuponoyikd kévipa (10 dnpdoles KAIVIKES
kal 33 1biwukd 1atpeia) otnv EARGSa and o 2018
PEXPI onpepa. Kpithplo elcaywyhs otnv €peuva htav
n didyvwon aoBevv pe NIM oe otaBepd Bepaneutikd
oxnpa LCIG pe 24pnvn napakodouBnon pe/ h xwpis
ouvbuaopé ye onolodhnote dAAN avunapKIvoovikN
aywyh. Ta kAvikG anoteAéopata kataypdgpoviav Kabe
6 phves petd v tonoBétnon tns avidias LCIG. H
napouaca penémn éyive pe Bdon tnv diaknpuén tou
EAaivki (1975) kai éAaPe éyypapn ddeia yia tnv on-
pooieuon twv dedopévwv and v vouIkn unnpecia
s FOR HEALTH AE.

Ma v NeEpIypagikh avanuon twv oVOUadoTUKOV
(puAo ktA.) kal Silaté&ipwy petpwy (NAIKIakA Katnyo-
pia ktA.), unodoyiotnkav N OXeukh ouxvOTNTa, VM YIa
us ouvexeis petapintés n péon upn + wnikn Siaku-
pavon. O1 napdyovies nou oxetidovial pe t diakonn
s LCIG a§ofoyhBnkav xpnoigonolmvias PJoviéno
ypappikns nafivépdpnons. To eninedo s otatouKNS
onpavukdntas €€6n oto p < 0.05.

APXIKDS XPNoIPoNoInBnKe éva dnpoypaikd pw-
tnpatonodylo yia tn cunioyn dedopévwy yia To 1aTpIKO
Kal KOIVWVIKS 10TopIkd Tou aoBevous. H ywuxodoyikh
Katdotaon twv aoBeviv aflodoynBnke Ye ta akod-
AouBa epwtnpatoidyia: tnv 20-Babuia Social Phobia
Scale kAfpaka yia v koivwvikn eofia (O=kaBoAou
¢ws 4 coPapn diatapaxn) [16], tnv 24-BaBuia Stigma
Scale for Chronic lliness kAipaka yia 10 KOIVWVIKO
otiyua (1 = noté, 2 = ondvia, 3 = YEPIKES POPES, 4 =
ouxvd, 5 = ndvta) [17], tnv 7-BaBuia Brown Assess-
ment of beliefs kAipaka yia diatapaxh s cwpato-
nofnons (ané 0 kaBoAou éws 4 coPapn diatapaxn)
[18], Hospital Anxiety and (21-BaBuia) Depression
Scale yia 1o dyxos kai tnv katdBniyn (<17 hnia, 18-24
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U€tpla kal 25-30 coBapn diatapaxn) [19]. H kabn-
HEPIVA AgItoupyIKOTNTA Twv aoBevdv eKUUNBNKE pE
v kligaka Hoehn and Yahr [20].

O1 aoBeveis tns penétns napanéueOnkav yia
wuxonoyikh/voonAsutkh unoothpi§n agou, ival
niBavotepo va pPavidouv ouxvotepa Yuxonoyikd
OUpPNIPATa, Ta onoia va pnv gival too ouxva oto
ouvono twv acBevv pe PD nou AapBdvouv Bepaneia
e LCIG. Eal, evtdxBnkav og npdypappa yuxonoyikns
unootpigns and 4 cuvedpies kal Avw, eCEIBIKEUEVES
yia tn NIM. Eidikdtepa pia ouvedpia npiv tnv évapén
s Bepaneias, dnou otdxos Atav N aVUPETWDNION Twv
apvNUKOV OKEWPeWV Kal pOPwv yia tnv avidia kal us
andayés nou Ba enipépel. Ev ouvexeia, yivotav pia
ouvedpia eva voonneUetal o aoBevhs yia TNV avte-
TWOMNIoN apVNTKWY okéWewv Kal pOPRwv yia v addayn
otV €IKOVa TOUS Kal OT0 OWPA TOUS, YIA TN CUVEXI-
on wns Bepaneias. TéAos, akonouBnoav 2 cuvedpies
HETd v avtdia yia v unoothpi€n tou acBevn, yia
NV AVUPETDNION apVNTKMOV OKEYEWY KAl andKn-
on Beukv yia v anodoxn s LCIG Bepaneias kal
BonBeia yia va npocappootei otn véa cuvBnkn kal
QVUPETWONION TWV CUVAICONPATKMV SIAKUPAVOEWV.

Anotedéopata

To olvono twv acBevav ye npoxwpnuévn NIM nou
avadubnke otn penén nepinapBdver 140 droua, 67
avopes (48,6%) kal 73 yuvaikes (52.5%). H péon nii-
Kia katd v évapén ns LCIG Bepaneias htav ta 62 +
5.4 ¢, n pgon didpkeia vooou péxpl tnv tonoBétnon
s avtdias Atav 14.7 = 6.5¢éwn, Hoehn kai Yahr Scale
oKop PEoo Opo 3 dnAadbn pe hnia éws Pétpla avann-
pia pe peiwpéva aviavakiaotkd otdons, NeINATNTUKOf
Kal autoeunnpetoUpevol (MMivakas 1). ZUppwva pe ta
bedopéva s eAAnvikhs Baons FOR HEALTH AE, bev
unnpxe aoBevns pe ouvodod yaotpootopia (dnAadh pe
eniniéov yaotpootopia népa and tnv yaoctpovnotudo-
otopia). Me duckatanocia ava@épetal 10 6,89% kal
ge autdvopun Ikavdtnta oftions to unéioino 93,11%.

H koivwvikh @ofia ntav napouoa oe tpidvia
(21,4%) aoBeveis nou cuvéxioav tn Bepaneia LCIG
kar §nvta tpels (45%) aoBeveis nou v eykaténel-
wav (p = 0,012). H yevikeupévn ayxwdns Siatapaxn
htav napouoa oe 1pidvia €€l (25,7 %) aoBeveis kal og
ocapdvia 6uo (30%) aoBeveis nou diékowav v Oe-
paneia (p = 0,004), kai n diatapaxh cwpatonoinons
(Somatization disorder) htav napouca pévo oe €ikoal

Nivakas 1. KAVIKO-ONPoypapIka XxapakinpIoTKd TV CUPHETEXOVIWY TS PEAETNS

Value % P*

AcOeveis YUvono 140

o0io Avbpses 67 47.5%
luvaikes 73 52.5%

HAikia, €tn 706 +£84

Alapkela véoou, €tn 147 £6.5

Aldpkela napapovis owinv LCIG Ogpaneia, étn 6.4+ 3.2

Hoehn Yahr Scale okop 32+10

Kolvwvikn @opfia Continue 17.35% 00012
Drop-out 19.21%

Fevikeupévn ayx@éns Siatapaxn Continue 22.10% > = 0.004
Drop-out 16.42%

Alatapaxh ocwpatonoinons Continue 13.51% 0=0.010
Drop-out 12.33%

Koivwviko otiyua Continue 15.12% 0= 0.03
Drop-out 21.12%

Ayxos Continue 18.43% 0= 0023
Drop-out 16.02%

Kataénign Continue 12.14%
Drop-out 13.79% P =001

la us ouykpioels petal twv aoBeviv nou cuvéxioav (continue) kal autv nou diékowav tnv LCIG pébodo éyivav t-tests

*P onpavuko <0.05
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Eikéva 1. Aidypappa s cuoxéuons tou aplBuou
twv aoBeviv pe LCIG Bepaneia kal tou xpdvou
napapovns ¢’ autn

Xpovog mapapovijc oty pEflodo

Ikigbos eafivvsr drop-ant

entd (19%) aoBeveis nou Siékoyav tnv Bepaneia (p
=0,010).

H epappoyn tns peBddou LCIG ouvexiotnke oto
63% tou ouvonou twv acBevy, evid 10 37% v
biékoye. O1 KUpIes aities dlakonns ts pebddou ntav:
Bavatos (63.6%), Yuxodoyikoi napdyovies (18.2%),
OXEUKES avenBupntes evépyeles pe v avidia (9.1%)
Kal n un-anoteneopatkéttd s (9.1%). Zuykpivovias
Us aities diakonns pe v NiBavotnta va eykataneiyel o
aoBevns s Bepaneia, napatnpoUpE AT Ol GNPAVTIKOI
napdyovies nou wboUv tous aobeveis va otapatn-
oouv n Bepdneua, €ival to dyxos, n KatddAiyn, Pe 1o
KoIVwvIKG ativua, Adyw ts Unap&ns tns GUCKEUNS,
va akoAouBel.

O1 oxeukés avenBuuNTes evépyeles tns PeBoddou
LCIG apopoUoav andéppatn/eneypovn oto onpeio
tou cwAdnva s avinias (2%), anwisia cwpatkou
Bdpous (2.7%) kal veupondBeia twv akpwv (4.4%).
MNapdnAnAa, ival mo mbavo évas acBevis va otapa-
toel tn Bepaneia tov NpmTo Xpodvo, Napd Petd and
peyanUtepo xpovikéd didotnua (Eikdva 1).

Tulhtnon

Ynv napouoa penétn avanuoape avadpopikd ta
aiua s Slakonns s Bepaneias ns eviepikns yéAns
LCIG og aoBeveis pe npoxwpnpévn NI tns eAANvIKAS
Baons twv dedopévwyv FOR HEALTH AE. Tuykpivovtas
UE s arties drakonns nou dn éxouv avapepBei otn
61e6vn BIpNioypaia, véo elpnua eival ol oNPAvVTKOI
napdyovies nou wBouUv tous aoBeveis va otapathoouy
i Bepaneia pe LCIG, 1o dyxos, n katédBniyn kai 1o
KOIVWVIKO otiypd, Adyw tns UNap&ns tns CUOKEUNS.

Ooov agopd tnv acpdneia tns peBddou, ta anote-
Aéopatd pas cup@wvouyv Pe autd nou avapépbnkav
o€ nponyoupeves penétes [10, 13, 21]. O1 nio ou-
XVES Un coPapés aveniBUpNTes evépyeles oxetidovial
he tn ouokeun tns avidias (anéepagn cwAnva s
avtiias, @Aeyuovn), yevikd dev odnyouv og diakonnh
otav avupetwnilovtal katdAAnAa kar cuxva eninu-
ovtal pe ouvinpnukh Bepaneia (og nepintwon toni-
khs eAgypovhs) N avukatdotaon cwnnva [4, 10, 13,
21]. ZnpEIOVOUPE TO onPavikd Nocootd anmAeias
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Bdapous (4,4%) nou eival pIkpOTEPO anod 6, T €ixe
avapepBei nponyoupévws [22, 23], napdio nou n
ouvtpINTUKA NAgloyneia twv aoBeviv pas diatnpei
autévopn Ikavétnta ofuons. Autd ta anotedsopata
gival onpavukd d16u toviCouv 6T 0 unooituopos dev
npENel va unotupdtal kal Npénel va yivetar ofiotkn
diatpoikn napépPaon and dieniotnpovikh opdda
ue diatpoponoyo, €1bikd veuponldyo, voonAeltpia,
Puxonodyo Kal pUOIKOBEPANEUTA.

Ynpavukd eUpnua s PYeAENs pas anoteei to
uwnAoé nocoaotd diakonns (36.7%) o€ oUykplon pE
nponyoupeves Penétes (~17%-26%) pe peydno Geiyua
kai follow-up aoBevav [13, 24, 25-29]. Yuykpivovtas
us aities diakonns pe tnv NBavotnta va eykataneiyel
o aoBevnhs tnv Bepaneia, ol onpavukoi Napayovies
nou wBouv tous acBeveis va otapathoouv tn LCIG
Bepaneia, €ival to dyxos, N katabAiyn, Kal 10 KOIVw-
vIk6 otiypd. Qotdoo, ol nponyoUpeves penétes dev
ouoxetiCouv tous YuxonoylkoUs Napdyovies autous
ye tnv diakonn wns LCIG Bepaneias [13, 24, 25-29].
A&loonpeiwto givar 6u énol ol aoBeveis Nou CUVEXI-
oav v LCIG Bepaneia gixav og pikpdtepa Nocootd
KoIVwVIKh @ofia, yevikeupévn ayxmon diatapaxni
diatapaxn tns cwpatonoinons, Adupavav yuxonlo-
yIKA unoaothpign. MNa va peiwbouv ta drop out twv
aoBevv uno Bepaneia duodopa, Nou oe peydno no-
000T6 oeifetal og YuxoAoyikd aitia, N ENICTNHIOVIKA
oudada wns For Health AE, epapudlel npwtokoAio
wuxonoyikns unootNPIENns yia tous acBeveis pe NI,
HE OTOXO TNV UNOCTNPIEN TOUS OTO Yuxonoyikd To-
péa. Eibikotepa, otdxos tou npoypdupatos ival va
BonBnoel tous acBeveis va diaxeipiotoUv 10 Ayxos,
v avaopdneia kal 1o oo tous yia tn Bepaneia
duodopa, v katdBAiyn nou eupavidouv Adyw s
NI kal va aneykAwpiotolv and okéyels-nayides. Na
avayvwpioouv kal va enavanpoadiopioouv us ap-
VNUKES OKEWEIS KAl VO AnOKTNoouV Kivnipa, pe OtOXo
v anoboxn s Bepaneias.

Evbiapépov eUpnpa anotelei 1o Nooootd aoBeviv
pe xpdvia veupondBeia nou diekoye tn Bepaneia. Av
Kal n peA€n pas nhtav avadpopikn Kal ws ek ToUTou
bev Ba pnopouce va avuuetwnioel tny idia XpovikA
otyph ta npoPAnpata nou oxetidovial Ye v noAu-
veupondéBeia, tovioupe v onpacia tns cuctnuat-
Khs xphons Pitapivns B12 kal pofikoU o&€os, otnv
KaBnpepivh poutiva twv eEEIBIKEUPEVWV KEVIPWY, NMOU
pnopei va ocupPdnel otn peiwon tou aplBpou twv
aoBevav pe veupondBeia, 6nws €0eie dNAn penén
[29]. Mpdypau, o cuvonikés apIBuds Twv NEPICTATIKWDY
Ntav PIkpdtePos and autdv nou éxel hdn dSnPooIEUTEl,
Aappavovtas undéyn tov uwnid emnoAdopd s VEU-
pondBeias (¢ws 55%) oe aoBeveis pe uypnnés HGoels
AeBovidna (éyxuon n diokia) nou avaeépbnkav oe
nponyoUpeves penétes [30-32].

Auth n penétn éxel neplopiopoUs nou Ba npénel
va AneBouv undyn yia v yevikeuon twv anotee-
opdtwy. Mpwtov, n avadpopikn euon tou oxedia-
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opoU tns penéns dev enitpénel va e€axBolv acpadn  [5]  Antonini A., Stoessl A.J., Kleinman L.S., Skalicky
oupnepdopata 600 apopd arionNoyIKéS CUOXETIOEIS. AM., Marshall T.S., Sail K.R., et al., “Developing
AgUtepov, n pedétn nepidapPavel nepinou 1o 80% consensus among movement disorder special-
o6Awv twv eANNVIKDY KEVIpwy Nou napéxouv Bepaneia ists on clinical indicators for identification and
pe LCIG. Tpitov, napéio nou n 10xUs Autis tns no- management of advanced Parkinson’s disease:
AukevtpIKNs PeA€tns ouviotatal GTov avuKAtontPIoPo a multicountry Delphi-panel approach”, Curr
s KAIVIKAS Npaypatkotntas, n éAAsiPn tunonoinpué- Med Res Opin 34:2063-2073, 2018.
vv odnyidv evoéxetal va neplopioouv v eppnveia  [6]  Olanow C.W., Kieburtz K., Odin P, Espay A.J.,
twv anotefeopdtwyv. Qotéoo, AapBdvovias undyn Standaert D.G., Fernandez H.H., et al., “Con-
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npoxwpnpevn N1

Yupnepaopatkd, n eA€n yia npdn Gopd otov
enAnvIkd xwpo avadeikviel ws onuavukous napd-
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40 CASE REPORT ENAIAQEPON TEPIZTATIKO

AIATAPAXH THZ XPONIKHZ ANTIAHWHLX XE AZ©ENH
ME AMOOTEPOINAEYPO ©6AANAMIKO EMO®PAKTO:
NMAPOYZIAZH MEPIZTATIKOY

lewpyios Euotabiou, Kwvaotaviivos Ntaodnoudos, Aiuinios Mkavi{ios, ©6bwpos ABpauidns

Neuporoyikn KAviki, TNA «Kopyiadéveio-Mnevdkeio» EAnvikés EpuBpds Ztaupds

MNepiAnyn

H pepovwpévn diatapaxi s aviinyns tou xpdvou ival pia ondvia kar éxi enapk®ds pefetnpévn eninAokn
twv BaAapik®dY EpEPAKTwY Katd v onoia ol aoBeveis napoucidlouv pepikd h nARPN anonpocavatoni-
opod oto xpovo Kal Suoxépela otov akpIPn unofoylopd twv Xpovik®v diactnudtwy. TuvnBws eubuvetal n
npooPonn tou éow paxiaiou nuphva tou BaAduou Kal v CUVOECEDY TOU e ToV NPOoUEtwnidio GAoid.
Mapouaoidloupe v nepintwon evos aoBevous nou egpavioe NAhpn anonpooavatoAiopd oto xpdvo petd
ané apotepdnicupo Banapikéd éuppakto oto nAaicia BpouPwans s aptnpias tou Percheron.

Né€eis eupetnpiou: BaNapiko EUPPAKTo, Xpovikn avtiAnyn

TIME PERCEPTION IMPAIRMENT IN A PATIENT
WITH BILATERAL THALAMIC STROKE: A CASE REPORT

Georgios Efstathiou, Konstantinos Ntasopoulos, Aimilios Gkantzios, Theodoros Avramidis

Neurology Department, Red Cross Hospital «Korgialeneio-Benakeio», Athens

Abstract

Isolated disturbance of time perception is a rare and not sufficiently studied complication of thalamic in-
farcts in which patients experience partial or complete disorientation in time and difficulty in calculating
time intervals. It results from dysfunction of the mediodorsal thalamic nucleus and its connections with
the prefrontal cortex. Here we present the case of a patient who presented with severe time disorientation
due to a bilateral thalamic infarct.

Key words: thalamic infarct, time perception

Mapouciaon nepiotatikou

Avdpas 65 1wy pe eNeUBePO ATOPIKO avauvnaot-
KO Xxwpis ANYN papPaKeUTKNS aywyhs diekouiodn
oto TEM Adyw aipvidias epgpdvions dlatapaxns tou
eninédou ouveibnons pe ntwon eni tou eddagous. O
aoBevins katd v npooéneuon napouciale GCS =
11/15 (E2, V4, M5), htav alyoduvapiké otaBepds ue
puolonoyikd ABGs. Katd tnv napapovh tou oto TEN
0 aoBevhs ntav évtova unvnaikds. Me tnv doknon
évtovou e€wtepikoU epebiopatos apunvi{otav Kal Pno-
poUOoE va eKTENEDE! EVIONES KAl VO EKPEPEI KAVOVIKO
Adyo xwpis va napouaoidlel ducapBbpia N apaoikés
diatapaxés. Hrav npoocavatoAiopévos ws Npos autd

Kal xwpo addd nAnpws anonpocavatoAiopévos ws
npos 1o xpdvo. And tn veuponoyikn e€étacn dev npo-
€kuye eouakn onpeionoyia. H a&ovikn topoypagia-
ayyeloypagia eykepdnou dev avédeite kAnolo eUpnpa
Kal 0 epyactnplakos €igyxos Atav guolodoyikés. To
eninedo ouveidbnons tou aoBevous anokataotdonke
oxedodv NANpws evios Tou Npwtou 24wpou. To HET
ntav guolofoyikd. H payvnukh topoypagia eyke-
@dnou avédeite NnpdoPaAta I0XAIUIKE EUPPAKTA OTnV
¢ow enpdveld twv Bandpwv Kal pikpd UePaKTo OTo
aplotepd napeykepanidikd npiogaipio. O diabwpaki-
K&s unépnxos kapdids Oev eixe naBonoyikd eupnpata
evd 010 holter puBpou 24 wpdv SianiotwBnke pinn
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Eikéva 1A. Diffusion Weighted Imaging (DWI)
Ytnv akonouBia nepliopiopou didxuons aneikovido-
vial e augnpévo onpa ta IoXalpika éuepakta
oty éow enipavela kal twv 6uo Banduwy

Eikéva 1I. AkodouBia FLAIR E6 ta éuppakta
aneikovidovtal ye augnpévo ochua

konnikhs pappapuyns. O acBevhs 1€6nke og avunn-
KUKN aywyn pe améapnavn.

Katd tn voonneia tou o acBevhs napépeive APEPOS
wuxokivnuké adid anonpooavatodiopévos ws Mnpos
10 XPOVO, eV ONWs avépepe «dev PnopoUsoE va 1a-
Elvophoel Xpovika Us okéyels Toux. Agv napouciale
Siatapaxn s Biwpatkns pvapns dpws duokoneu-

Apxeia Kivikns Neuporoyias 31:5-2022, 40-43

Eikéva 1B. Apparent Diffusion Coefficient (ADC)
Ye auth v akofouBia ol eoties napouaoidlouv
xapnAié ohpa enifePaivovtas 6u NPoKeital

yia 1oxaipika AEE

otav va npoadiopioel og Nolo xpovikd SIdotnpa s
(whs tou ixav AGRel xdpa onpavukd yeyovota (n.x.
yévvnon naibiwy, yapos) kabws Kal to xpoviké did-
otnpa nou €ixe peconaBnoel and ta yeyovota autd.

‘Hrtav anonpocavatoniopévos oxetkd e v nAikia

tou aAid kal tnv nAIkia twv oikeiwy tou. Enions na-
pouciale duokodia otnv ekTiNON WV XPOVIKMY OI-
aotNUATWY PE Pia oaen tdon UNgPEKTIUNONS AUTWY
n.x. Néoo S1hpkeoe n 1atpIkN Gétacn kaBws kal u-
okodia NpoabiopiopoU Tou cwaotoU dIacTAPATOS NS
nPéPas n.x. peonpépl, andysupa. Na tov égyxo s
avtiAnyns twv Xpovik®v diaotnpdtwy nthbnke and
tov aoBevh va npoodiopioel ndte éva npokaboploé-
vO xpoviké didotnpa oAokAnpmBnke. O1 anavinoeis
tou Atav 14 deutepdnenta yia xpovikd didotnpa 30
deuteponéntwy, 6 Seutepdnenta yia didotnpa 15
deuteponéntwy, 9 Seutepdnenta yia didotnpa 22
beuteponéntwy, 21 deutepdnenta yia didotnpa 45
deuteponéntwy kal 28 deutepdenta yia didotnpa 60
deuteponéntwv. To okop oto Mini Mental test Atav
25/30 (npoocavatoniopds oto xpévo 1/5, avékinon
2/3) evd otn Tvwotkn E€€taon Addenbrooke (ACE-R)
ntav 88/100 (npoocoxn kal npooavatoniopds 14/18,
pvhpn 21/26, Aekukn poh 11/14, yAdooa 26/26 kal
onukoxwplkéd 16/16). Katé 1o unénoino tns voon-
Aeias tou 0 aoBevhs napouaciace eAdxion PeAtiwon
Twv 81aTapaxwy 10U XpovikoU npocavatoniopou.
Ye enavektpnon petd and tpels phves napouciadle
yia capn PeAtiwon kar gixe enavénBel Pepikms otnv
gpyaocia tou.

3§ EAAHNIKH
7| NEYPOAOQTIKH
2=J ETAIPEIA



rewpylos EuotaBiou, Kwvotavtivos Ntaodnounos, Aipinios Mkavi(és, ©eddwpos ABpapions

\F| NEYPOAOTIKH

Eikéva 2A. AkonouBia DWI Au€npévo ohpa
TV EUEPAKTIWY (avtiotoixa Ye tnv eikéva 1A)

Eikéva 2I'. AkonouBia FLAIR (avtictoixa pe tnv 11)

Zulhtnon

Ta appoteponieupa Badapikd EuPPaKIa anote-
Aouv 10 22-35% 6Awv twv Bafapikwy egppdktwv [1].
H ouvnBsotepn aitia eivar n andéepatn s aptnpias
tou Percheron. To ¢ow tphpa tou kaBe Banduou ai-
patwvetal and us Banapodiautpaivouoes aptnpies,
nou eivar kAabiokol nou ekpuovtal and to P1 s
onioBias eykepanikhs aptnpias o k&Be nAsupd. H
aptnpia tou Percheron gival pia ondvia avatopikn
napaifayn, 6rnou ol Badapodiautpaivouces s k&Oe

Eikéva 2B. Akonoubia ADC (avtiotoixa pe tnv 1B)

nigupds ekpuovtal and éva Kovo ayyelakd oTeNexos
(6nA. tnv aptnpia tou Percheron), n onoia pe t osipd
s ekPuEetal ite and tn 6egid gite and tnv apioteph
onioBia eykepanikn apwnpia. H cuvnBéotepn aitia
anéepatns s sivarl ta kapdioyevh éupona [1].

H &iatapaxn tou eninédou ouveidbnons gival oxeukd
ouxvé eUpnpa ota apeotepdnieupa Banapikd €u-
Ppakta kal eival anotéAgopa s Npoofonns twv Vv
10U SIKTUWTOU OXNpAToPoU, ol onoies Siépxovtal and
Tous evbonetadiakoUus nuphves tou Bafdpou. O avidv
dIktuwtds oxnpatuopéds (ARAS) gival éva olpniey-
ga nupnvwv nou Bpiokovtal didonaptol o€ 6An v
€KTaon Tou OTeEAEXOUS, Ol fVES TwV OMnoiwv apou oxn-
patioouv ouvdyels pe tous evdonetaniakous NUphves
tou Banddpou diaxéovtal ota eykePanika npiopaipia,
6nou naifouv onpavukd péno otn Asitoupyia s
eypnyopons [2, 3]. Or evbonetaniakol Nuphves €ival
pia opdda nuphvwy Nou aipatdvovtal Kupiws and us
Banapobiautpaivouces aptnpies. Mapdu ol Agitoup-
yies tous dev éxouv dieukpiviotel nAhpws paivetal 6T
aQevOs CUPPETEXOUV OTN AEItoupyia tns eyphyopons
[4] ka1 apetépou eival duvatd n npoofonh tous othv
nepintwon evéds Banapikol ePPAKTIou va 0dnynael os
€KNTWOon Tou eninédou cuveidnons xwpis va undpxel
ouvob6s eouakn onpeionoyia.

H pepovwpévn diatapaxh s aviAnyns tou xpdvou
oe Banapikn BAARN avapépetal otn diebvn BiBAIoypa-
oia pe tov 6po «Banapikn xpovotdpa&n» [5] (thalamic
chronotaraxis). Mpoékeital yia pia ondvia katdotaon
nou éxel neplypagei eNdxiota. Xn poévn oeipd aobe-
VDV MOU UNAPXEl PEXPI OTUYPNS N ouxvOTNTd NS uno-
Aoyietal 010 4% 6Awv twv BanapIKOV EPPEAEKTWY Kal
aQopd 1600 eteEpONeUpes GO0 Kal APPOTEPONAEUPES

Apxeia Kivikns Neuporfoyias 31:5-2022, 40-43
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BA&Pes tou Bandpou [5]. Ztnv kAvikh eikdva ouvhBws
nepifapPdavovtal o anonpooavatofiopds ws NpPos v
npepopnvia, o NavBaopévos npoodiopiouds tns WpPas
Kal tou dlacthyatos s NPépas kal n aduvapia npoo-
blopiopoU xpovik®v diactnpdtwy. LuvnBws cuvundp-
Xouv diatapaxés pvhpns doov agopd v Npdoeatn
Kal kaBuotepnuévn avakinon kaBws kal NapodIkEs
Slatapaxés tou ennédou ouveidnons Katd v gyka-
tdotaon tou AEE [5, 6]. O1 BAdRes nou npokanouv
auth v kAIvikA eikéva cupnepiAapBavouv Navia 1o
¢ow tuhpa tou Banduou, nou aipatdvetal and us
Banapodbiautpaivouces aptnpies Kai Mo CUYKEKPIPEVa
yla Tov anornpocavatoniopd ws npos ToV XpOVo ExEl
evoxonoinBei n npooBonn tou éo0w paxiaiou nuphva
tou Bandpou (mediodorsal nucleus)®. O1 BAaPes tou
OUYKEKPIPEVOU NUPhva éxouv ouoxetiotel pe eAneipa-
10 OTNV €vepyd Pvnpn, otn Astoupyia tns NPocoxns,
otV NPOONTKNA PVARIN KABWS KAl € CUUNEPIPOPIKES
anfdayés [7]. Mapdu ta veupwvikd KukAdpata nou
epnAgkovtal otnv avtinyn tou xpévou dev €xouv
dieukpiviotel NANpws paivetal OuU ev PEPEN AUTA N
Aertoupyia e§unnpeteital and us cuvOEsTEls Tou €0w
paxiaiou Nnuphva Pe tov NAaylopaxiaio Npopetwniaio
@Aoi6 (dorsolateral prefrontal cortex). To tphpa autd
Tou npopetwniaiou eAolol euniéketal ous Netoupyies
NS NPOCOXNS Kal TNS vEPyoU PvARNS Kal dAiota o
6€€16s nAaylopaxiaios npopetwniaios eoids Bew-
peital 6u epnnéketal otov unodoyiopd s OIPKEIAs
TWV XPOVIKDV dlactnpdtwy [6].

BA¢noupe Aoindv éu o aoBevhs pas napouaciale v
wnikh eikéva tns Banapikns xpovotdpagéns cuveneia
anéepagns tns aptnpias tou Percheron pe napodikn
diatapaxh tou eninédou cuveibnons katd v eykatd-
otaon tou AEE, pe onpavukh diatapaxn tou Xpovikou
npocavatofiopoU kal s Ikavotntas unofoyiopou
XPOVIK(V Slaotnpdtwy kabws kal pe eAneipata otnv
evepPYO pvhun Kupiws otnv kaBuaotepnpévn avakinon,
6nws napatpnbnke otnv e€étaon ACE-R.

Apxeia Kivikns Neuporoyias 31:5-2022, 40-43

Zupnépacpa

H pepovwpévn Siatapaxn s xpovikns aviinyns
xwpis ouvod6 onpeiodoyia eivarl pia ondavia kAvikNn
ekdhAwon tou apeoteponieupou BadapikoU epepa-
Ktou, n onoia noAnés gpopés napafAénetal katd v
kAvikn €€€taon, ev TOUTOIS N NEPAITEPW PENETN QUTDV
TWV NEPINTWOEWY UNOPET va PIEEI pws OTa VEUPWVIKA
KUKADPATa nou eunAgKovIal OTo Nws O eyKEPANds
pas dlapop®vel TNV aviAnyn Tou Xpovou.
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KAados Kivnukwv Alatapaxwv
Ainpepida E€wnupapidikwv
26-27 NogpuBpiou 2022 ota lwavviva

KAados Nonukwv Alatapaxwv Kai Avoias
Ainpepida Nonukwv Alatapaxwyv
17-18 AekepPpiou 2022 otnv ABnva

KAados Neupoyeveukns
Ainpepida yia Neupoyeveukd Noohpata
21-22 lavouapiou 2023 octnv ABnva

Knados Kepananyias
Ainpepida yia us Kepananyies
18-19 ®eBpouapiou 2023 otnv ABnva

KAados Neupopuikwv Noonpdtwyv
Ainpepida Neupopuikwv Noonpdtwv
31 Maptiou - 1 Anpidiou 2023 otnv ABnva

KAados Neupoavooonoyias
Ainpepida Anopuenivwtukwv Noonpdtwyv
29-30 Anpifdiou 2023 otn ©scoanovikn

Enitponn Eknaibeuons ENE

Webinar Neupo@uaionoyias
20 Maiou 2023

34° Mavednnvio Xuvédpio Neuponoyias
15-18 louviou 2023 otnv ABnAva
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< 8 ZenteyPpiou 2022: Neuponoyikés nadnoeis otnv MY SieniotnpoVvIKES NPOoEYYioels,
E.KO.TENLIA., M6pto Xén

< 24-25 ZentepPpiou 2022: To ta&idl tou acBevous, EAA.ANA., ABhva
<% 26-28 Oktwfpiou 2022: ECTRIMS 2022, Amsterdam

< 10-13 NogpBpiou 2022: 10° NaveAnnvio Zuvédpio Ayyelakwv Eykepafikwmv Nocwv,
©eoocanovikn

<% 8-11 Aekepppiou 2022: EAA.A.NA., ©cooaiovikn

» 24-26 Mdiou 2023: 9*" European Stroke Organisation Conference, Munich Germany
% 15-18 louviou 2023: 34° NaveAdnvio Zuvédplo Neupofoyias, ABnva

< 1-4 loudiou 2023: 9" EAN Congress 2023, Budapest

< 15-19 OkwwPpiou 2023: XXVI World Congress of Neurology, Montreal
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