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Clinical, neuroimaging and developmental outcomes

of West syndrome

Abstract. Background. West syndrome is characterized by a hipsarrhytmia pattern on electroencephalography,
spasm type seizures, and psychomotor regression triad. In this study, we aimed to document demographic
characteristics, clinical and laboratory findings, treatment responses, neurodevelopmental outcomes, and risk factors
developed during long-term follow-up with the diagnosis of West syndrome. Materials and methods. The study
included patients who were diagnosed with West syndrome between July 2011 and December 2012 in the Department
of Pediatric Neurology of Atatiirk University. The following data were collected from each patient’s history. Systemic
and neurological examinations, cerebral imaging, and electroencephalography were reviewed. Biochemical tests
were performed from laboratory tests. The development of each child was assessed using the Denver 2 developmental
screening test, the Ankara Developmental Screening Inventory test. Results. The ratio of male/female of our patients
was found 2,28/1 and the mean age of the referral was 8.62 = 7.20 months (median: 8.0). 59 (85.51 %) of the
patients were in the symptomatic group and 10 (14.49 %) were in the idiopathic group. The most common factors
in the symptomatic group were anomalies of the congenital central nervous system (45.7 %) and hypoxic-ischemic
encephalopathy (28.8 %). There was a significant difference between the idiopathic and symptomatic groups in terms
of relapse rates, radiological findings, and prognosis rates (p: 0.035/p < 0.001/p < 0.001). Relapse was detected in
43,5 % of the patients. While 83 % of patients treated with adrenocorticotropic hormone, treatment was responded
to, 17 % had resistant seizures. There was no statistically significant difference between the treatment responses
with adrenocorticotropic hormone and other treatments (p = 0.093). 46 of 55 children (83.6 %) were found to be
a developmental delay. Conclusions. Early diagnosis and treatment, the provision of appropriate and convenient

treatment in the West syndrome can make a positive contribution to prognosis according to etiology.
Keywords: West syndrome; infantile spasms; developmental delay; epilepsy

Introduction

West syndrome (WS) is characterized by a hipsarrhytmia
pattern on electroencephalography (EEG), spasm type sei-
zures, and psychomotor regression triad and it is the most
common “catastrophic” childhood epileptic syndrome in in-
fancy [1, 2]. The incidence of WS is estimated at 2—5/10.000
newborns, with a preference for males [3, 4]. Spasms occur
in 90 % of patients in the first year, most commonly between
4 and 7 months [1]. WS can be replaced by other resistant
epileptic syndromes in most patients [5].

In the beginning, infantile spasms were classified as
idiopathic, cryptogenic, and symptomatic based on clinical

assessment. West syndrome is classified as idiopathic when
no etiological cause is identified, cryptogenic when a pos-
sible etiology is suspected but not identified, and symptoma-
tic group when a definite etiology is detected. Idiopathic
epilepsies, on the other hand, are generally based on a ge-
netic predisposition of unknown etiology and generally good
prognosis. [5]. The ILAE Commission on Classification and
Terminology substituted genetic, structural, metabolic, and
unknown aetiologies for “cryptogenic” and “symptomatic”
in 2010 [6].

Although there is no definitive evidence for a standard
treatment protocol for West syndrome, the effectiveness of
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three drugs has so far been proven; corticotropin (ACTH),
vigabatrin, and corticosteroid. The first choice is adreno-
corticotropic hormone (ACTH) or oral steroids, and the
second choice is vigabatrin or other antiepileptic drugs. In
cases resistant to these three drugs used as the first choice,
pyridoxine phosphate, valproic acid, topiramate, clobazam,
zonisamide, levetiracetam, the ketogenic diet can be added
to the treatment [7—9].

The purpose of this study is to document demographic
characteristics, clinical and laboratory findings, treatment
responses, neurodevelopmental outcomes, and risk factors
developed during long-term follow-up with the diagnosis
of WS.

Materials and methods

Patients who were diagnosed with WS between July 2011
and December 2012 were included in the study. Ethical
approval has been obtained for the use of file information.
The following data were collected from each patient: ages,
gender, findings associated with spasms, seizure frequency,
duration of follow-up, prenatal, natal, and postnatal stories,
family history. Systemic and neurological examinations, ce-
rebral imaging (brain magnetic resonance imaging (MRI)
and/or computed tomography (CT) and laboratory fin-
dings, and EEG were reviewed. Biochemical tests (uric acid,
creatine kinase, blood urea nitrogen, creatinine, thyroid
hormones, serum ammonia, lactate) were performed from
laboratory tests.

The development of each child was assessed using the
Denver 2 developmental screening test, the Ankara De-
velopmental Screening Inventory test. Following the onset
of spasms, follow-up types, neurological examination, de-
velopmental tests, applied treatments, and side effects and
neurological sequelae were recorded. Age at onset of spasms
are classified: early-onset: < 3 months (adjusted age for pre-
mature), classical onset: 3 months to 12 months, late-onset:
12 months and later.

Etiological classification

The patients are divided into two groups according to a
definable cause: the symptomatic group and the idiopathic
group. The patient's head circumference measurements were
assessed according to age and gender. The time between the
start of treatment and the delay of treatment was recorded.
The time between the first observation of the spasms and the
beginning of the treatment was considered as early if it is
lower than 2 months and as late if it is more than 2 months.

Treatments. Adrenocorticotropic hormone (ACTH), vi-
gabatrin (VGB), and corticosteroids are the first-line treat-
ments for WS. Synthetic ACTH preparation (synacthen
depot® ampoule) was administered 0.5 mg twice a week for
younger than 12 months or under 10 kg; 1 mg twice a week
for older than 12 months or more than 10 kg, intramuscularly
for 12 weeks. Vigabatrin (75—100 mg/kg/day) was started for
those who were unable to respond and who had tuberous scle-
rosis in the etiology. When side effects of ACTH treatment
resulted in hypertension, infection, hyperglycemia, ACTH
was discontinued and continued treatment with clona-
zepam. In cases of resistant hypertension, frequent recurrent

infections, ACTH therapy was discontinued and vigabatrin
therapy was started. Treatment response was evaluated by
clinical and EEG findings.

Clinical response. Spasms were defined as disappearance
within 14 days of initiation of treatment and not to repeat
spasms at least 28 days after the last spasm.

EEG response. The EEG took approximately 4 weeks
after treatment; was defined as complete disappearance of
hypsarrhythmia, followed by any spasm period seen as a
cluster after the recovery of the spasms, and observation of
vague spasms accompanied by EEG changes. The prognosis
of the patients was evaluated according to their seizure, mo-
tor, and cognitive/neuromotor developmental status after at
least 12 months of follow-up. The absence of seizures du-
ring the last 6 months, the ability to have motor skills, and
developmental characteristics consistent with the patient’s
age, was evaluated as a good prognosis.

Statistical analysis

SPSS for Windows 21 package program was used for sta-
tistical analysis of the data. Mean =+ standard deviation for
data with appropriate distribution in the study and median
(minimum-maximum) for data with inadequate distribution
were specified. The chi-square test was used for the com-
parison, the t-test was used for the independent samples, and
Pearson correlation analysis was used for the correlations.
A p-value of less than 0.05 was considered statistically sig-
nificant.

Results

Clinical and demographic profile

A total of 69 children were screened. Forty-eight (69.6 %)
were male and twenty-one (30.4 %) were female. The mean
age of the referral was 8.62 £+ 7.20 months (median — 8.0).
Fifty-six children (81.6 %) were delivered at term. Eighteen
children (26.1 %) were small for gestational age. Table 1
summarizes the features of our cases.

Table 1. Demographic characteristics of patients
with West syndrome

Total, n (%) 69 (100)
Female, n (%) 21(30.4)
Male, n (%) 48 (69.6)
Age of onset of seizures in months,

Mean = SD 6.8+4.9
Referral age, month, Mean = SD 8.62+7.20
The time until starting treatment in

month, Mean = SD 3.90+6.09

Note: SD — standard deviation.

Seizure profile at onset. The average age at seizure onset
was 6.8 = 4.9 months. The mean time between the onset
of seizures and the initiation of treatment was 3.90 + 6.09
months (table 1). West syndrome seizures appeared as a
single or cluster. It was observed that 27.5 % (19/69) of the
patients presented as single seizures and 72.5 % (50/69) of
them cluster seizures. Spasm count was at least 2/day and
at most 35/day. 43 patients (62.3 %) had flexor, 19 patients
(27.5 %) mixed, and 6 patients (8.7 %) had extensor-type

6 Mi?2KHapOAHUH HEBPOOTIYHHH 2KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)
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spasms. In most patients, seizures were seen while waking
up or awake (table 2).

Neuroimaging profile. While symptomatic causes
were considered in 60 % of cases before cranial imaging,
an increase was observed in the number of symptomatic
cases with cranial imaging. Cranial imaging studies were
performed at least once in all the patients. 55 (80 %) patients
had MRI and others had CT. While pathology was detected

in 52 (75 %) of them, imaging was normal in 17 patients
(24.6 %). The cranial imaging findings of the patients are
shown in table 3.

Mean EEG recovery time was 1.17 & 1.43 months in the
symptomatic group and 2.00 % 2.88 months in the idiopathic
group. There was no significant difference between
idiopathic and symptomatic groups in terms of incidence of
EEG types (p = 0.308).

Table 2. Seizure characteristics of patients with West syndrome

of seizures n=69 %
Per day 1-5 seizures 53.6
In a day > 5 seizures 18.8
One intermittent seizure 27.5
Seizure type
Flexor 62.3
Extensor 8.7
Mixed 27.5
Other types spasms 1.4
Seizure features
Awake 36.2
In sleep 7.2
While about to wake up 40.6
Awake + in sleep 15.9
Table 3. Cranial imaging findings of patients
Indicator n=69 %
Normal 17 24.6
Cortical atrophy 12 17.4
Subdural effusion 5 7.2
Delay in myelination 4 5.8
Lissencephaly 4 5.8
Cystic encephalomalacia 4 5.8
Periventricular leukomalacia 3 4.3
Secondary changes in hypoglycemia 2 2.9
Subdural hygroma 2 2.9
Arachnoid cyst 2 2.9
Cerebral, lacuner infarct 2 2.9
Previous intracranial hemorrhage 2 2.9
Band heterotopia 1 1.4
Corpus callosum agenesis 1 1.4
Corpus callosum disgenezis 1 1.4
Cortikal tuber 1 1.4
Dysmyelinizing disorder 1 1.4
Bazal ganglion lesions 1 1.4
Hypoxic ischemic encephalopathy 1 1.4
Cerebral edema 1 1.4
Chiari malformation 1 1.4
Hydrosefalia 1 1.4

Notes: CT — computed tomography; MRI — manyetic resonance imaging.
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Etiology

59 (85.51 %) of the patients were in the symptomatic
group and 10 (14.49 %) were in the idiopathic group. Con-
genital CNS malformations (45.7 %) and sequential HIE
(28.8 %) were the most frequent causes in the symptomatic
group (table 4). There was a significant difference between
the idiopathic and symptomatic groups in terms of relapse
rates, radiological findings, and prognosis rates (p: 0.035/
p <0.001/p <0.001). In the idiopathic group, the prognosis
was better, relapse rates were low, and radiological findings
were less. The prognosis was better in the advanced EEG
findings group (p < 0.001). There was no difference between
idiopathic and symptomatic groups in terms of seizure type
distribution (p: 0.721).

Table 4. Etiological causes of patients in West

syndrome
Etiology n=>59 %

HIE sequelae 17 28.80
CNS malformations 27 45.7
Intracranial hemorrhage, effusion 7 11.8
CNS infections 6 10.16
Perinatal factors 6 10.16
Neurocutaneous diseases 3 5.08
Congenital infections 3 5.08
Bilirubin encephalopathy 2 3.38
Intracranial cyst, tumor (glial tumor) 2 3.38
Cerebral dgmage secondary to 5 338
hypoglycemia

Notes: HF — hypoxic ischemic encephalopathy;
CNS — central nervous system.

Treatment profile

Before the onset of ACTH therapy, 52 % of patients used
antiepileptic drugs, the most frequent was phenobarbital
(26.1 %). While 83 % of patients treated with ACTH, treat-
ment was responded, 17 % had resistant seizures. In 64 pa-
tients treated with ACTH, side effects developed in various
clinical forms. The most common side effect was restless-
ness. There was no statistically significant difference between
the treatment responses with ACTH and other treatments
(p=0.093).

Early response was assessed as partial or complete loss
of seizures after ACTH treatment at 1 week. 44 patients
(63.8 %) had an early response to ACTH treatment. The
prognosis was much better in the patients that started an
early treatment (p < 0,001). Relapse was found in 43.5 % of
patients after treatment. Clinical response to ACTH treat-
ment was found to be effective regardless of etiology.

Developmental outcomes

55 children were assessed using the Denver 2 develop-
mental screening test, the Ankara Developmental Screening
Inventory test [10, 11].

Denver II consists of 134 items evaluating four deve-
lopmental areas: personal-social, fine motor-adaptive, lan-

guage, and gross motor. After calculating the age of the child,
it is seen what skills the child should be able to draw by draw-
ing the age line, the tester evaluates the compliance of the
child’s development with the age.

Ankara Developmental Screening Inventory test provides
an opportunity to identify developmental delay and to reco-
gnize the developmentally at-risk babies and children at an
early stage and take early interventions. It consists of 154
questions asked to primary caregivers about the development
of children. For the other patients for whom these tests could
not be performed, clinical observations and family informa-
tion were used. In our study, 46 (83.6 %) were found to be a
developmental delay.

Discussion

A comprehensive clinical evaluation, EEG evaluation,
cranial MRI, and genetic and metabolic tests aid early di-
agnosis. In 277 incidence series of Lombroso [12], the inci-
dence of WS cases with an onset age of 12 months or more
was reported as 10 %. Consistent with the literature, the
rate of spasms that started after 12 months in our study was
12.5 % and the age of onset of WS was between 3 months and
12 months in 67.9 % of the patients. In our study, patients
applied to a health center after an average of 3.9 months after
the spasms started. In developed countries, the time from the
onset of spasms to diagnosis is reported between 1 and 1.5
months [13—15], while in developing countries this time can
be extended to 7.9 months [16]. In our study the percentage
of males was 69.56 % and the male: female ratio was 2.28 : 1.
As reported in our literature, WS is reported to be more fre-
quent in males [5, 16, 17].

In WS, the difference between the symptomatic and
idiopathic groups is of practical importance. This classifica-
tion helps to predict prognosis. Patients in the idiopathic
group respond very well to treatment and their prognosis is
much better. In our study, the symptomatic group rate was
higher (85.51 %). Congenital CNS malformations (45.7 %)
and sequential HIE/perinatal asphyxia (28.8 %) were the
most frequent causes in our study. While perinatal asphyxia
is the most common cause in developing countries, prenatal
causes such as cortical malformation, neurocutaneous dis-
eases, genetic-metabolic diseases occur in developed coun-
tries. The most common risk factor is perinatal asphyxia in
our study. In Gupta et al study, asphyxia and other adverse
perinatal events are the most common causes [18]. Perhaps
this will change with the improvement of prenatal services,
institutional distribution, guidance system, and perinatal
care [19].

Seizures may be hardly noticeable in the form of a slight
shake, or in the form of a tonic contraction that can last for
10 seconds following a rapid spike of 1—2 seconds [2]. Some-
times there is no tonic phase seen afterward. As the number of
seizures can be 1—2 per day, the number of seizures can be up
to 100. The duration of seizure clusters may vary from 1 minu-
te to 10 minutes. In our cases, flexor spasm was observed in
62 % of the patients, extensor spasms were seen in 8.7 % and
mixed type spasms were observed in 27.5 % of the patients. In
the study of Yilmaz et al. [17] studied 79 % of patients with
flexor spasms that is similar to our study.
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One of the diagnostic parameters of WS is hypsar-
rhythmia in the EEG. In our study, there was 43.6 % clas-
sic hypsarrhythmia and 11.6 % modified hypsarrhythmia
in EEG. EEG findings were consistent with the literature
[20]. We observed hypsarrhythmia or modified hypsar-
rhythmia in EEG (respectively 81.3, 83.3 %) in the symp-
tomatic group. In some idiopathic cases in the literature,
the first EEG may be normal or borderline abnormal. In
this case, the EEG is required to be withdrawn after 7—10
days [1]. The higher incidence of EEG pathology in the
symptomatic group may be associated with the late mani-
festation of EEG findings in idiopathic cases. We observed
40 % of other seizure types in our study. The most common
was myoclonic seizures of the newborn period with 20.3 %.
The most common abnormal neurological examination
findings were tonus changes, mental retardation, increased
deep tendon reflexes, and spasticity. The cerebral palsy rate
was 47.3 % at admission. The literature has also been re-
ported between 44 and 67 % [17, 18].

Imaging studies have significantly contributed to the
etiology of WS. Abnormal imaging findings are associated
with 80 % of WS patients. In literature, cerebral atrophy is
the most commonly identified, whereas our study rate was
74.6 % similar to the literature. As is known, the prognosis in
the symptomatic group is poor. Structural cerebral anoma-
lies have been reported to significantly affect the prognosis
adversely [21]. It is not surprising that the prognosis is poor
in this group since the presence of abnormal neurological
findings indicates that the cases are symptomatic. Tuberous
sclerosis and epilepsy are frequently encountered in studies
related to etiology [22]. In our study, tuberous sclerosis was
seen in 3.89 %.

Seizures in WS are generally resistant to antiepileptic
drugs. The most important cause of the difficulties in treat-
ment is the differences in etiology. ACTH is the best medica-
tion proven in treatment. Vigabatrin is preferred in cases with
tuberous sclerosis and in cases where ACTH is unresponsive
[8]. Lux et al. received treatment response in 76 % of patients
receiving ACTH [2]. Hrachovy et al. reported that 75 % of
patients using ACTH received a response within the first 2
weeks and relapsed in 31 % of long-term follow-up [23]. In
our study, the response rate was 83 % and the relapse rate
was 40 %. 63.8 % of the patients had an early response to
ACTH treatment. In our study, we found that there was no
significant difference in response to ACTH and vigabatrin
treatment modalities (p > 0.05) as in the study of Ibrahim
et al. [24].

Idiopathic and symptomatic groups had similar re-
sponses to ACTH treatment. In both groups, spasms were
diminished or disappeared at similar rates. In our study,
the rate of response to treatment was high at the early onset
of ACTH treatment. Partikian and Mitchell reported that
159 WS patients who were followed for at least one year were
seen resistant epilepsy in 53.2 % [25]. In our study, it was
49.2 % were seen as resistant to epilepsy. Koo et al. found
that the rates of conversion to neurological sequelae and
other epilepsy in the cryptogenic group were lower than in
the symptomatic group [26]. In our study, the symptomatic
group prognosis (resistant epilepsy recurrence, psychomo-

tor retardation, neurological deficit) and relapse rates were
significantly higher than in the idiopathic group (p < 0.001/
p =0.035/p < 0.001). The epileptic prognosis was worse in
relapsed patients after treatment (p = 0.029). The treatment
response did not have any effect on relapse and epileptic
transformation.

Hrachovy and Glaze [27] reported that spasms were
accompanied by autonomic and non-spasm findings at
varying rates. In our study, 42 % of the patients had ab-
normal eye movements and 34.8 % of the patients had
pre-seizure tremors; were the most common accompany-
ing symptoms.

46 of 55 children (83.6 %) had developmental de-
lay. Consistent with our study, Gupta et al. found that
90.1 % of children had a developmental delay [18]. In
the study of Yilmaz et al. With 269 patients, the deve-
lopmental prognosis of the cases was assessed by Ankara
Developmental Screening Inventory; It was shown that
40 (19 %) patients had borderline, 91 patients (42 %)
had mild/moderate delay and 57 patients (28 %) had
severe development delay [28]. The presence of de-
velopmental delay at first admission in WS is a poor
prognostic criterion. Developmental delay is more
prominent in those with a young onset age of spasm. In
our study, intellectual disability was detected in 54.2 %
of patients in the symptomatic group in which ACTH
treatment was started early and in 74.2 % of those who
were late in the treatment. In a study of Nasiri et al.,
67 patients with WS was associated with poor neurode-
velopmental outcome. Most developmental delays have
also been shown to be due to the presence of symp-
tomatic WS and resistant seizures [29]. Singhi and Ray
reported 46.7 % cerebral palsy in the 165 WS patients
[30]. The incidence of cerebral palsy in our study was
37.2 % in cases with neurological sequelae. This diffe-
rence may be since our records are not well maintained,
especially in terms of cerebral palsy.

Conclusions

As a result, WS not only causes resistant seizures but
also causes severe neurological sequelae affecting the men-
tal, motor, psychological and sensory development of pa-
tients. Spasms can cause more damage to the developing
central nervous system. Treatment can reduce psychomotor
regression. However, there is currently no optimal treat-
ment for WS. Optimal treatment should be done with at
least current treatment protocols. For this reason, early di-
agnosis, appropriate and adequate treatment may be a posi-
tive contribution to the prognosis. Early control of spasms
has a positive effect on intellectual development.
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CunHAPOM BecTa: KAIHIYHI, HeMPOBI3YyAAIZALIHI CUMNTOMM TA MOKA3HUKU PO3BUTKY

Pestome. Axmyaavnicms. Cunapom Becta xapakTepusyeTbes
KapTUHOIO TircapuTMii Ha ejieKTpoeHIedanorpadii, cymomaMu
CIIa3MOBOT0 THUITY i Tpiasoio MCUXOMOTOPHOI perpecii. Memoro
IIbOTO MOCTiKeHHS OyJIo BU3HAYEHHS neMorpadiyHnXx xapak-
TePUCTUK, KIIHIYHUX Ta JaOOpaTOPHUX MOKA3HUKIB, BIAMOBIdi
Ha JIiKyBaHHSI, BIUIMBY Ha (hOpMYyBaHHSI HEPBOBOI CUCTEMHU Ta
(akTOpiB PU3UKY, IO PO3BUHYJIUCS TIPOTITOM TPUBAJIOTO CIIO-
CTepeXeHHs TAlie€HTIB i3 niarHo3oM cuHapomy Becra. Mame-
piaiu ma memoodu. Y [OCTiIKeHHs OyJIu BKJIIOUYCHI Malli€HTH,
y IKUX OyB IiarHOCTOBaHU cuHApoM Becrta B mepioa 3 JUITHS
2011 poky no rpynens 2012 poxy Ha Kadenpi AUTI401T HEBPOJIOTiT
yHiBepcuTeTy ATaTiopka. 3 aHaMHe3y KOXHOTo MauieHTa 0yau
3i0paHi HACTyMNHi gaHi. Bynn po3rissHyTi MOKa3HUKU 3aTrajJbHO-
ro Ta HEBPOJIOTIYHOTO AOCiIXeHb, LIepedpanbHOI ToMorpadii
Ta eJekTpoeHiedanorpadii. bioxiMiuyHi aHaIi31 MPOBOIMINCS
3a pe3yJbTaTaMu J1abopaTOPHUX NOCTiKeHb. PO3BUTOK KOXHOI
JMUTUHY OLIIHIOBABCS 32 IOTIOMOTOI0 TeCTY JUIsl CKPUHIHTY Ha PO3-
BUTOK Denver 2, TecTy i KOHTPOJIIO Ta CKPUHIHTY PO3BUTKY
Ankara. Pe3yabmamu. CriiBBiTHOIIEHHS XJIOTYUKIB i TiBYaTOK
cepel HalIuX TaIliEHTIB cTaHOBUJIO 2,28 : 1, a cepenHiit Bik cTa-

HoBUB 8,62 + 7,20 micaus (meniana: 8,0). 59 (85,51 %) nmaui-
€HTIB OysiK B cuMrniToMatuuHii rpymni i 10 (14,49 %) — y rpyni
3 iioMaTUYHUM Te€HEe30M 3aXBoproBaHHs. Hail6inbur yactTumu
(akTopaMu B cCMMNITOMATUYHII IPpyITi OYIM BpOIKEeHI aHOMAaJii
LIeHTpaibHOI HepBOBOI cuctemu (45,7 %) i rimokcuuHo-imIe-
MiuHa eHuedanonarisa (28,8 %). Cnocrepiranacs BiporinHa
Pi3HUIIS MiX iiOTTaTUYHOIO Ta CAMITOMATUYHOIO IPyHaMu 3a
YacCTOTOI PEIUIUBIB, PEHTIeHOJIOTIYHUMHU JTaHUMU Ta TPO-
rHo3oM (p =0,035/p <0,001/p <0,001). Peumaus crioctepiraBcst
B 43,5 % xBopux. Cepel nali€eHTIB, sIKi OTPUMYBAJIM alpeHOKOP-
TUKOTPOTTHUI TOPMOH, 83 % 0coOM BiAMOBiLIM Ha JIIKYBaHHS, Y
17 % peectpyBaiu pe3ucTeHTHi cynoMu. CTaTUCTUUHO 3HAUY-
1101 pi3HUIII MiX BiANIOBiASIMU Ha JiKyBaHHSI aApeHOKOPTUKO-
TPOMMHUM TOPMOHOM Ta iHIIMMM METOAAMMU JIiKyBaHHSI He OyJ0
(p = 0,093). Y 46 3 55 niteit (83,6 %) Oyna BUsiBJieHa 3aTpUMKa
po3BUTKY. Bucnoseku. PanHs niarHocTuKa i TiKyBaHHSI, HaTaHHS
HAJIEXKHOTO 1 3pYyYHOTO JIiKyBaHHS MpU cUHAPOoMi Becta MoxXyTh
YUHUTU CIIPUSITIMBUI BILUIMB Ha TMIPOTHO3 3aJ1eXKHO BiJl €TiosoTii.
KiouoBi cioBa: cunnpom Becta; iHpaHTHIBHI criasMmu; 3a-
TPUMKa PO3BUTKY; EITLIETICisT
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OCO6AMBOCTI KOrHITUBHMX NOPYLLUEHb
npu COVID-19

Pestome. YV cmammi demanvho suceimaeni namozenemuuni Mexanizmu po36UmKYy KOSHIMUGHUX NOPYUIEHb Y
xeopux Ha COVID-19, onucani ocobausocmi KoeHimueHoi ouc@yHkyii 3arexcro 8id nepiody i msyickocmi 3a-
XBOPHBAHHS, BUPANCCHOCMI 2INOKCIl, 3aCMOCY8aHHSA WMYYHOI 86eHMUNAYIT Neeeni. 3a3HaueHo, o po3yMIiHHS
namozeHemuyHUX ACNeKmie, uio Aexcams 8 OCHO8I po36UMKY KOCHIMUGHUX NOPYULeHb Y NAUIEHMIG, AKI NepeHecal
COVID- 19, € naozsuuaiino eaxcausum 041 ix adekeamnoi kopexuii. Haeonowerno na doyineHocmi 3acmocy8anHs
UYMAUBUX IHCMPYMEHMIE KOCHIMUBHO20 MeCMYB8aHHs 05 MOHIMOPUHRY pe3yAbmamie (yHKUIOHANbHO20 8i0-
Hoeaenns xeopux Ha COVID-19; na neobxionocmi npogedenns oyinku 00620cmpok06o2o enaugy SARS-ColV-2
Ha koeHimueni pynkuyii 6 nayienmie 3 COVID-19. Pozeasnymo micye npenapamis 3 memopanocmadinizyro4umu,
HelponpomeKmopHUMU i GHMUOKCUOAGHMHUMU 8AACMUBOCMAMU [l HA8E0eHO namozeHemu4ne 00TPYHIMYEAHHS
douinbHocmi ix 3acmocyéanis 045 Aikyeanus Koenimusnux nopyuens npu COVID-19.

KiouoBi ciioBa: xoenimueni nopywenns; COVID- 19; namoeenes; kainixa,; diaeHocmuka; AiKy8aHHs.

TMannemist COVID-19 cripaBuiia Han3BUYaitHO MOTYKHU
BILUIMB Ha CUCTEMY OXOPOHU 370POB’sI B YCHOMY CBITi, pe3yJib-
TaTOM YOIO CTaJli MITbMOHU CMepTel Bil KOPOHABipyCHOL
xBopobOu [1]. Bimomo, 1110 KOTHiTMBHUI Oe(ilUT BUHUKAE
JOCUTD YacTO i Ma€ MOCTIMHMI iHBAIIAM3YIOUM XapaKTep Yy
MAIlE€HTIB, SIKi MePEHECIM TSIKKI KpUTUYHI 3aXBOPIOBAHHS |2,
3]. KornituBHi nopyieHHs (KIT) mopsia 3 neyuxiarpuaHAMU i
MCUXOCOLIATLHUMMU PO3/IafaMU € TIOIIMPEHNUM YCKIATHEHHSIM
COVID-19 [1]. Pi3Hi dakTopy, TTOB’s13aHi i3 3aXBOPIOBAHHSIM i
Oro JTiKyBaHHSIM, MOXKYTb CIPUSITU BAHUKHEHHIO KOTHITHB-
Horo nmedinuty. 1o HMX HajieXaTh TilOKCis, INTy4Ha BEHTHU-
JISILIiSI JIETEHIB, ce/allist, eipiii, 1iepeOpoBacKyYIISIpHI MOl i
3anayieHHs [4—7].

st po3yminHs HeliporatoreHesy COVID-19 Benmike 3Ha-
YeHHSI Ma€ BU3HAYEHHSI LIUISIXiB BipyCHOI HeiipoiHBa3ii, 110
BKJTIOYAIOTh TPAHCCUHANTUYHUI TIEPeHOoC Yyepe3 iHdikoBaHi
HEWPOHU, MOTPAIUISIHHSL YEPE3 HIOXOBUM HEPB, 3apaKCHHS
E€HIOTei0 CYIMH a0d0 Mirpallilo JeMKOLUTIB yepe3 reMaToeH-
nedaniunmii 6ap’ep (F'EB) [8]. IcHye 1Ba MOXIMBI MexaHi3-
mu niommpeHHs1 SARS-CoV-2 uepe3 remaroeHuedatiyuHmit
6ap’ep. 'EB ckiiamaerbest 3 eHIOTENiI0 CyaUH, aCTPOLIMTIB,
MEPUILIUTIB i MO3aKIIITUHHOTO MaTpuKcy [9]. CynuHHI eHno-
TeJTiaJIbHi KJIIITUHY CIIOJTyYeHi IITbHUMU 3’ € THAHHSIMU, BOHU

perymototh TpoHukHicTb ['EB. Tlepiuit MexaHi3m rossrae B
3apakeHHi i1 TpaHCIIOPTYBaHHI Yepe3 eHAOTe iaIbHI KIIITHHIA
cymuH. Jlpyruii MexaHisM — 1ie 3apakeHHsI JISMKOLIUTIB, SIKi
npoxonaTh uepe3 I'EB, iioro Ha3uBaloTh MeXaHi3MOM TpO-
stHCbKoro KoHs [10]. Bin no6pe omucanwmii mpu BIJI, xonu
3apakeHi iMyHHi KJIITUHU TiepexoasTh i3 KpoBi uepe3 I'Eb i
3apaxyloTh LieHTpaibHy HepBoBy cuctemy (LITHC) [11]. Cuc-
TeMHe 3anajieHHsl, 1110 xapaktepuzye COVID-19, imoBipHo,
30ibl1ye npoHukHicTe EB, TMM camMuM no3Bosstroun iHi-
KOBaHVM iMyHHUM KJIITUHAM, LIMTOKiHAM i BipyCy TPOHUKATHA
B LIHC [12].

Bucoka BipysneHtHicTb SARS-CoV-2 Moxe Oyt 00yMOB-
JIeHa 3HAYHOIO CITOPIIHEHICTIO BipycHOro Oifika S1 o peuen-
TOpPIB aHTOTEH3UHIIEPETBOPIOIOUOro epmeHTy (AIID) 2 Ha
KiiTHax rocriofapsi [13, 14]. HasaBricth peuentopa AITD-2
y TKaHMHAX BU3HAYAE BipyCHUI KIIITUHHUM TPOITi3M Y JIIOIEH,
y sikux ATTD-2 ekcnipecyeThest B eIiTesii JuXalbHUX ILJISIXIB,
KJIITUHAX HUPOK, TOHKOMY KUILIEYHUKY, TTapeHXiMi JIETeHiB Ta
eHJIoTeii CyIMH Y BcboMy Titi Ta mmpoko — B LIHC (Heiipo-
Hax, acTpoluTax i ofironeHapolmTax). Ekcripecis pelientopin
ATI®-2 y BUCOKIi1 KOHIIEHTpAllil TAKOXK BiZIOYBAETHCS B YOPHiit
cyOCTaHIlii, ITyHOUYKAaX, CepeIHii i CKPOHEBIli 3BUBMHI, 3aTHii
TOSICHII 3BUBUMHI i1 HIOXOBi# 1OyuHi [15]. TIpu COVID-19
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CIOCTEPIraeThcsl 3MiHa OaJlaHCy MiX KJIACUYHOIO i peryJsi-
TOPHOIO YaCTUHAMU peHiH-aHTrioTeH31uHOBOI cuctemu (PAC).
Binomo, mo anrioreH3uH Il yTBOPIOETHCS 3a TOMOMOTOIO
po3IIeruieHHsT aHTioTeH3uHy I, onmocepenkosaHoro AITM-1.
3B’3yBaHHs aHTioTeH3UHY |1 3 petientopamu AT 1R ycepenu-
Hi CYIMH HE TUTbKM iHAYKYE 3BY>KEHHSI CY[IMH, aJie i1 BIUTMBAE
Ha MPOHUKHICTb CYIVH i CIIpUsie Helpo3arnaleHHIO i1 OKCH-
nmatuBHOMY ctpecy B IIHC. 3a 3BnuaiiHix 00CTaBUH LILOMY
nporuie akTuBHICTb AITMD-2, 1110 MPU3BOIUTH A0 MPOMYKIIT
Ang-1-9 i Ang-1-7 Ta aktuBaiiii petentopa MasR. IntepHani-
3allis a00 posileryieHHs MeMOpaHo3B’s13aHoro ATTM-2 mic-
JIsg 3B’sI3yBaHHS 11 MOTPaIISIHHS KIiTHH Bipycy SARS-CoV-2
MPU3BOAUTS JI0 3HVKEHHS pery/sitopHoro piBHs PAC i Han-
MipHOro BILIUBY KjlacuuyHoro PAC, BUK/IMKarOun TUChYHKILiO
CYIIVH, 3arajleHHsI, OKUCHIoBaIbHUI cTpec i TpaBmy LIHC ripu
COVID-19 [13]. OTxe, 3pocTtaHHs criBBigHoeHHs Ang 11 :
Ang-1-7, 1o Hactae micis eHaouuTosy AITM-2, Moxke cripu-
YUHSITY XPOHIYHY BTpatTy (DYHKIIii ypakeHOl TKAHUHU MO3KY
i1 BimirpaBaTi poJib y T€HEe3i HEPBOBO-TICUXIYHUX CUMIITOMIB
pu COVID-19, a Takoxk iHmIyKyBaTh HeliponereHepartito [16].
JlaHi mocTimKeHb ITONePeaHiX POKiB MoKa3aiu, 1o Ang-1-7 i
iioro peuenTop MasR y misiHII Timokamma MOXYyTb BiArpaBa-
TU KJIIOYOBY POJib y 3a0e3MeueHHi HopMaibHOI mam’sti [17].
BigmoBinHo B mOCTiMKEHHi in vivo Ha TBAPUHHUX MOJEISIX
3a yMoBM Tinoekcrpecii ATTI®-2 rnpoaeMoHCTPOBaHO TOTip-
LIeHHSI TaM’SITi i1 KOTHITUBHUX (DYHKIIii, @ TAKOX MOCUJIEHUI
CHMHTE3 PeaKTUBHUX (DOPM KUCHIO i OTHOYACHE 3MEHILICHHS
MpoayKilii HefipoTpodiuHoro dakropa Mo3ky [18]. Lli 3miHn
perpecyBaiu ITic/isl BBeieHHsI Ang-1-7, 1110 CBITYMTH ITPO BaXK-
JIUBY poJib 0iOXiMiYHOTO CHMTHATY, orlocepenkoBaHoro MasR,
Y TTO3UTUBHI MOIyJIsILIii X (pyHKIIil Mo3Ky [17]. OTxe, 3a-
MPOITOHOBAHO YEeTBEPTUI MOXJIMBHIA MEXaHi3M IaTOTeHe3y
ingexkii SARS-CoV-2, nop’s13aHuii 3i 3B s13yBaHHSIM Bipycy
3 ATTD-2, 1110 CYITPOBOIKYETHCS 3HMXKEHHSIM PEeryJisiilii eKxc-
npecii LIboro perenTopa it 3MiHaMy AMHAMIYHOTO OaaHCy Mix
nBoMma pykasamu PAC: ATI®/Ang I1/AT1R i3 npo3anaibHOIO
akTuBHicTIO i1 ATTM-2/Ang-1-7/MasR i3 npoTusanaibHu-
MU BiacTUBOCTMU. CrMparouuch Ha 1i J0Ka3u, BUCYHYJIU
rirote3y, 1o npouec iHpasii SARS-CoV-2 y [IIHC moxe mo-
SICHUTU BUHUKHEHHS 200 3arOCTPEHHSI AeSKMX TUTTOBUX HEP-
BOBO-TICUXiYHUX PO3JIaJIiB y JIFOJCH MOXMIIOTO BiKY, BKIIOUHO
3 KOTHITUBHVMMU MOPYILIEHHSIMU TIPU XBOPOOi AJbiireitmepa.
CaMe IIpu TaKUX CTaHax, SIK XBopoOa AJblLreitMepa, CyImH-
Hi KOTHITUBHI MOPYIIEHHS i1 KOTHITUBHI ITOPYIIEHHS TIiCIIsT
iHcynery, Bich AITMD/Ang 11/AT1R niepeBaxae, 30iIbIITyIOUN
1 TPUCKOPIOIOYM PO3BUTOK KOTHITUBHMX MOpYIleHb [13, 19—
21]. Kpim Toro, ocoou 3 APOE &4 Takox MatoTh HalHIDKIY aK-
TuBHicTH AITD-2, 1110 nminBuiye pusuk po3sutky COVID-19
y Hux [22]. CyyacHa tepanisi COVID-19 3ocepemkeHa Ha
nmiaTpumili hYHKIIT AMXaHHs, 3anodiraHHi TpoMOOo3y it 3MeH-
1IeHHi iMyHHoi akTuBatii. Ockinbku AITD-2 € periernrrtopom
st SARS-CoV-2, a inri6itopu AIT® i 6okatopu peLenTo-
piB aHriOTeH3UHY 30UIBLIYIOTH ekcripecito AITM-2, crioyatky
BBaXKaJI0CsI, 10 ix 3acTocyBaHHsI Moxe rmocwymt COVID-19.
HetonaBHi nocimkeHHsI HATOMiCTb JJO3BOJIWJIN TTPUITYCTUTH,
1110 1Ii JIiIKK MalOTh 3aXMCHi BJIaCTUBOCTI [22].

Bina peyoBrHa TrOJIOBHOTO MO3KY, 1110 Ma€ BaXKJIMBe 3HA-
YeHHs 111 HOPMAaJIbHOIO KOTHITMBHOIO (PYHKIIIOHYBaH-
Hs1, OCOOJIMBO BpaziuBa LIOAO iIEMIYHOIO YpaKeHHS MpU

COVID-19. € noka3zu Toro, 1110 liepedpaibHa rinonepdysist
MPUCKOPIOE HAKOIIMYEHHST amioiny-p (AB) i mos’si3aHa 3 na-
ToJiorieto Tay-6ika it TDP-43, a muisixoM iHmyKyBaHHSI (hoc-
GopUITIOBAaHHS 0i-CUHYKJICTHY ilIeMisl MOXKE TAaKOX 301 TbIINTIA
PYBUK PO3BUTKY AeMeHIIii 3 TitbisiMu Jlesi. Otxke, COVID-19,
iMOBIpHO, 3aJTMIIIMTh HECITOiBaHY CIaAIIMHY JOBTOCTPOKO-
BMX HEBPOJIOTIYHMX YCKJIAMHEHb Y 3HAYHOI KiJTbKOCTi Talli-
€HTIB, siKi BMXKUIM. CroCTepeXXeHHs 32 CTAHOM KOTHITUBHUX
(ynxuiii mauienTis 3 COVID-19 Oyne BaxmmBuM, 0COOIMBO
TSI TUX XBOPUX, Y SIKMX PO3BMBAIOTHCS LIepeOPOBACKYIISIpHI I
HEBPOJIOTiYHI YCKIIaMHEHHSI i Yac TOCTpoi XBopoou [22].

JlaHi ocTaHHIX AOCJiIXKEeHb BKa3ylOTh Ha BaXJIUBY POJb
LIMTOKiHOBOTI'O IITOPMY I 3amajieHHs 3 MiABUILEHHSIM PiBHS
C-peaktuHoro 6iyika (CPB) y po3BUTKY KITiHIYHUX ITPOSIBIB
y nauieHTiB i3 COVID-19 [23]. BcraHOBNIEHO, 1110 aKTHUBa-
11isl 3aMaJleHHsI HEPO3PUBHO TTOB’sI3aHa 3 KOTHITUBHOIO JTUC-
(dynkuieto [24]. KpiM Toro, Gibill BUCOKI piBHi 3amajieHHs
BMSIBJICHO B JTIO/IEH TIOXUJIOTO BiKY 3 TipIIMMM TTOKa3HUKAMU
KOTHITMBHUX (DYHKIINA [25], 110 y3romKy€eTbes 3 TaHUMU
IIIOJ0 3HAYHOTO B3aEMO3B’ 13Ky MiX KoHIleHTpalieio CPb i
JIOBFOTPUBAJIMM KOTHITUBHIM 3HIDKEHHSIM Y BeJIUKiil BUOIp-
11i matieHTiB [26]. BusiBjieHO CyTTEBY KOpEJISILIit0 MiXK TpHBa-
JIMMU 3MiHaMU (pyHKIIi1 yBary i1 piBHsiMu CPB y naliieHTiB 3
COVID-19 npu ix HaaXomKeHHI 10 cTaiioHapy [27]. Y nite-
patypi € JaHi 111010 HasIBHOCTI BipOTiqHOI KOpeJsiilii piBHIiB
CPBb i3 nopy1ieHHsIM BepOaJIbHOI IBUAKOCTI if BUKOHABUOIO
nuchyHKIIE, 3MaTHICTIO MinTpuMyBatu yBary [28—30]. Bu-
111e3a3HayeHe BKA3ye Ha Te, 110 JesIKi aCleKTU KOTHITUBHUX
nopyiieHb ipu COVID-19 MoxyTh OyTH TTOB’s13aHi 3 ITi/I-
BuiieHHsIM BMicTy CPB, a oTxe, i3 3ananbHUM mpoliecoMm,
TOMY MOXKJIMBE MPOTHO3YBaHHS CTaHY KOTHITMBHUX (DYHK-
uii y nauieHTiB 3 COVID-19 nuisixom BUMipioBaHHS! PiBHS
CPB [27].

V nitepatypi Ha CHOTOIHI 3’SIBJISIETHCS BCE OLIbIIE JaHUX
1IOJ0 CTaHy KOTHITMBHMX (DYHKIIil y MAlliEHTIB, SIKi mepe-
Hecau COVID-19, y pi3Hi nepioay 3aXBOPIOBAHHS 3aJIEXKHO
BiJl IOro TSDKKOCTI, BUIY BEHTWISILIIMHOI Teparii, BiKy XBO-
pux. Y NOCIIIXKEHHSIX MOMNEepenHiX pOKiB MpoaHaai30BaHO
CTaH KOTHITUBHUX (DYHKIIi} y MAli€HTIB, SIKi MaJlid TOCTPUIA
pecnipatopHuit auctpec-cuHapoM (I'PIAC) i nepeOyBanu Ha
wTyyHiit BeHtusiuii siereHis (LLIBJT). Busineno, o Bin 70
1o 100 % Ttux, xto niepexkus ['PIIC, MaloTh KOTHITUBHI ITOpY-
LIEHHS MPY BUMUCLI 3 JIIKapHi, 110 BKJIIOYAIOTh MOPYIIEHHS
yBaru, IBUAAKOCTI 00poOKM iH(MOopMalliil, mam’sITi i1 BAKOHAB-
unx yHkuii [31, 32]. Huspkuii pisenb PaO, acowiroBases 3
JTIOBTOTPUBAIMMU KOTHITUBHUMU TIOPYIIEHHSIMU, OCOOJTUBO Y
cepax BUKOHABYMX (bYHKIIil i TpY BUKOHAHHI IICUXOMOTOP-
Hux 3aBaaHb [33]. Y nocaimkenHi V. Beaud i criiBaBT. ormucaHo
JIBa KOTHITUBHI MpO@ii, 1110 XapaKTePU3yIOTh MOCTKPUTUIHY
roctpy (azy Tsekkoro nepediry COVID-19: 1) HopMaibHuii
6an 3a nanuMu MoCA 3 TeH/ICHLIIEIO 10 HIKUMX MOKA3HUKIB
Yy BUKOHaBUili cepi MOPiBHIHO 3 iHIIMMU KOTHITUBHUMU
dbyHkuismu; 2) nerkuit i Tsokkuii nedinut 3a MoCA 3i 3Ha-
YHUMM TIOPYIIEHHSIMA BUKOHABYOI (DYHKIIii, Tam’siTi, yBaru
11 30pOBO-IIPOCTOPOBUX (PYHKIIiA, ajie BITHOCHO 30epeXKeHOI0
OPIEHTALIIEIO i MOBJICHHSIM, TIPX LIbOMY HasIBHICTh BUKOHABUOL
nuchyHKIII TmiaTBepmkeHa 0ajaoM 3a baTapecro JIOOHOI IHc-
¢yukuii (FAB) [34]. binbie Toro, BupaxkeHicts KIT mpu Tsok-
komy COVID-19 He kopenoBana 3 Tpusaiictio LLIBJI i mepe-
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OyBaHHS Y Bil/IIEHHi iIHTEHCUBHOI Teparlii, a OTXKe, i TSKKICTIO
rocTporo 3axBoproBaHHs, sIK i ipu ['PIIC iHioi etionorii [35].
OnHak BUHUKHEHHSI IeJTipito y BilTiIeHH] iHTEHCUBHOI Tepartii
MOB’s13aHE 3 TiPIIMMU IMOKa3HUKaMK KOTHITUBHUX (DYHKIII y
narieHTis 3 COVID-19 [36]. BimnoBinHo 0 MTaHuX JTiTepaTypH,
CTPYKTYPHi ITOIIKO/KEHHSI, TaKi sIK illleMiuHi abo TirmokceMiu-
Hi ypakeHH$ TilToKaMIla, ypaXkeHHs 0a3ajibHUX IaHIIIiiB abo
MO304YKa, a TaKOX aTpodis MO3KY (30KpeMa, Tirmokamiia) abo
MOPYIIeHHS (DYHKIIIOHATBHIX 3B’13KiB, 1110 YaCTO TPAILISIIOTh-
cs1 B TUX, XT0 nepexxuB ['PIIC, MoXXyTh cCipusITM BAHMKHEHHIO
KOTHITUBHOI AuchyHKIi [32, 37].

VY nocnimkeHHi E Alemanno Ta criiBaBT. ITpOBEIEHO OLLIHKY
CTaHy KOTHITMBHUX (DYHKIIi Mali€HTIB y MiAroCTpoMy Mnepio-
i 3aXBOPIOBaHHS, MPY LIbOMY OYyJIO BPaXOBaHO Pi3Hi METOIU
BEHTWISILIIHOI Tepartil i BiK Malli€HTIB, sIKi B TOCTPOMY Mepiofi
COVID-19 nikyBanuch y BiliiieHHi iHTeHCUBHOI Tepartii [1].
OTtprMaHi B LIbOMY JOCTIIKEHHI 1aHi MoKa3aJIu, 1110 OJIM3bKO
80 % martieHTiB y TArOCTpiii (hasi 3aXBOPIOBAHHS MaJId KOT-
HITUBHUI nediuuT 3 MOPYIIEHHSIM 30POBO-TIPOCTOPOBOTO
MPaKCUCY i1 BAKOHABYMX (DYHKIIilA, KOPOTKO- i JOBTOTPUBAJIOL
mam’sTi, abCTPaKTHOTO MMCJIEHHSI, IIPOCTOPOBOI Opi€HTAIlIl,
6s3bKo 40 % malieHTiB CTpaXKaaau Bil JerKoi i cepeaHbol
TSDKKOCTI AETIpecii, Ipu 1IbOMY TSDKKIiCTh KOTHITUBHOTO Je-
GiuuTy B MalliEHTIB KopeoBaia 3 BikoM. MixX rpynamu, 1o
OTPUMYBaJIM Pi3HY BEHTWISLIAHY Tepariito, criocTepiraaacs
MeBHA Pi3HMIIS OO0 BUPAXKEHOCTI KOTHITUBHOTO AeMiLuTy.
OtprMaHi JaHi BKa3yroTh Ha Te, 110 TMaLiEHTH, SIKi OTpUMaIIA
HallarpecUBHIlly BEeHTWISLLIO i3 Cefalli€lo, MaJii Kpalie 30e-
peXXeHi KOTHITUBHI (PyHKIIi1 B TIiArocTpiit hasi 3axBoproBaHHsI,
1110 MOXKe OYyTU 3yMOBJICHO Pi3HULICIO B 00CSI3i KMCHIO, OTPU-
MaHOTO IIiJl Yac TOCITiTajIi3allii. ABTOPM TaKOXK IPUITYCKAIOTh,
1110 Ceallis MOIJIAa T030aBUTH TaKKMX IALIIEHTIB CTpeCy, KUt
MorJIa CIIPUYMHUTHU TSDKKa XBopoba [1]. Bimomo, 1110 rocTpuit
i XpOHIYHMIA CTpeC MOB’sI3aHMI 3 aKTUBALLIEI0 MEXaHI3MiB 3a-
HaJIeHHs 11 MOCWIEHOI0 00pOOKOI0 HEraTUBHOI iH(opMallii.
OO6uaBa siBUIIA TIepeadayaloTh PO3BUTOK CUMIITOMIB AeMpe-
Cii, sIKi, Y CBOIO Uepry, MOCWIIOIOTh peakllilo Ha 3aMajbHUi i
KOrHiTUBHMIA cTpec [38]. OaHak ciif Bi3HAYUTH TaKOX, 1110
MALEHTH, SIKMM OyJ1a HallaHa HaliOLbII iHBa3MBHA 1OMIOMOTa
3 OOKY OpraHiB JUXaHHS, TAKOX Oy/I1 HAalIMOJIOAIINMU. ABTO-
PH BU3HAIOTh, 1110 BiK IPU 1IbOMY BUCTYIAa€ YNUHHUKOM PU3H-
KY PO3BUTKY HEWPOIICHXOJIOTIYHUX TIOPYILIEHb, TTOB’SI3aHUX 3
COVID-19 [1]. Y pe3ynbrati OIHOMICSMHOTO CIIOCTEPEKEHHS
3a TMali€HTaM1 BUSIBIICHO, 110 MAIiEHTH 3 YCiX IPYII, Y SIKUX
3aCTOCOBYBINCH Pi3Hi BUAM BEHTWJISALLII, YACTKOBO BiTHOBUIU
CBOI KOTHITUBHI MOpyILIeHHsI, 0c00a1BO 3a nanumu MMSE,
y Toi1 4ac sk noka3zHuku MoCA Bce 11ie 1eMOHCTpYBaI Ha-
SIBHICTb Je(ilMTy B OUIBIIOCTI NalieHTiB. BinMiHHOCTI, 1110
criocTepirarotbesl Mix rmokazHukamu MMSE i MoCA, mo-
KyTh OyTH TOB’s13aHi 3 BUILOI0 uyTauBicTio MoCA 1110710 BU-
SIBAICHHSI HE3HAYHUX 3MiH Y KOTHITUBHOMY (DYHKIIiOHYBaHHi
[1]. ¥ monepenHix pocaimKeHHsIX OyJ10 TIPOAEMOHCTPOBAHO
HU3BLKY uynmBicTh MMSE 11010 BUSIBIEHHST KOTHITUBHUX
nopytiersb nipu ['PAC [39]. V Toi1 xe yac yrnpoBamKeHHs
YYTJINBUX iHCTPYMEHTIB KOTHITUBHOTO TECTyBaHHSI, TAKUX SIK
MoCA, MOXe TOITOMOITH Kpallle OLIIHUTY KOTHITUBHI (hYHKIIi1
MALLEHTIB i, SIK HACJIIIOK, 3a0€3MeUnTH Kpalllii JOIJIS i MO-
HITOPYHT pe3yJ/IbTaTiB (PyHKIIIOHATBHOTO BiTHOBIEHHS XBOPUX
Ha COVID-19 [1]. Toit pakr, 1110 GiblICTh NALIIEHTIB BCE 11

MaJIi KOTHITUBHi MOPYIIEHHS TTPOTSATOM OHOIO MiCSILIS TTC/IsT
BUITMCKU, CBiTYUTD PO HEOOXiAHICTh JOBrOTPUBAIOrO JiKy-
BaHHSI i MOHITOpUHTY NaieHTiB 1icst COVID-19, 1110 moBrH-
HO BKJTIOYATW HEUPOIICUXOJIOTIYHY MiATPUMKY i KOTHITUBHI
TpeHyBaHHs [1].

V nocnimkeHHi A. Jaywant i CITiBaBT. OLIiHIOBaJTM CTaH KOT-
HITMBHUX (DYHKIII Y TALEHTIB, s1Ki omyXyBaym Bin COVID-19
i TTOTpeOyBaIM CTalliOHApHOI peaduTiTalIii IIepea BUMMMCKOIO
nomomy. BusiBiieHo, 1110 B TaKX XBOPUX HAOUIbIIIE ITOCTpaXkK-
Il yBara i BUKoHaB4i (pyHKiii. [1py iboMy HeraTuBHi 3MiHI
HapOCTaJIU MPU MOCUJIEHHI BUMOT JI0 3aJTyY€HHS BUKOHABUMX
¢yHk1iiA. Oco0aMBO BUPaKEHi ITOPYILIEHHS CTOCYBaJIUCS yBa-
'Y, IIBUAKOCTI 00pobOKuU iH(popmallii, KOPOTKOTPUBAJIOl PO-
0040 IMaM’ATi, y TOi Yac sIK BiICTpOUeHa I1aM’sTh i po3ITi3Ha-
BaJIbHA MTaM’sITh He cTpaxknani. OTprMaHi pe3yJibTaTi CBiTJaTh
PO 3aly4eHHS! TiISTHOK MO3KY, 1110 MalOTh CTOCYHOK JI0 TTPO-
11€CiB BUKOHABYOT'O KOHTPOJIIO, BKJIIOYHO 3 TTPe(PPOHTAIILHOIO,
TiM’STHOIO, TIOSICHOIO KOpoto i cTpiarymoM. [Ipu 1ibomy micst
BUKJIIOYEHHSI BIUIMBY BiKY, BITIOBIIHO IO OTPUMAaHMX JIAHUX,
OyJ10 BCTAaHOBJICHO, 1110 ITOPYILIEHHS YBAaru B IALIIEHTIB He Oy
CYTTEBO TOB’S13aHi Hi 3 TPUBAJICTIO iHTYyOAllil, Hi 3 4aCOM Bi
ekcryoariii [40]. [TomiOHi pe3yasraTi OTprMaHi TaKOXK TOCITi/I-
Hukamu 3 Kurato [27]. OTxe, naHi 110A0 KOTHITUBHUX ITOPY-
LIeHb, acolitoBaHux 3 COVID-19, Bka3yloTh Ha MOpy1LIEHHS
yBaru il BAKOHaBYMX (DYHKIIii, 1110 BUSIBJISIIOTHCS YacTillle, Hix
posnany mam’siti [1, 27].

Ha cboromHi 3aJMIaeTbcs HE3PO3YMIIWM, SIK JTOB-
ro 30epiraloTbCsl KOTHITMBHI TOPYILIEHHS ITiCJas
COVID-19, y Toii Xe 4ac BUSIBJIICHO, 1110 TOCIIiTaJli30Ba-
Hi TalliEHTU 3 IHIIMMM pPECTipaTOPHUMM 3aXBOPIOBaH-
HSIMU CTPaXIalTb Bifl KOTHITUBHUX pPO3JAIiB TPOTS-
TOM JIeKiIbKoX pokiB [31]. BimmoBimHo mo manmx H. Zhou
Ta CITiBaBT., KOTHITMBHI MOPYILIEHHS BUSBJISIOTLCS HABITh Y
TMaLieHTIB, sKi omyxanu Big COVID-19, i, MOXIMBO, MOXYTh
OyTH IIOB’sI3aHi i3 3aMaJbHUMU MIPOLIeCaMM, 10 JeXaThb B iX
ocHOBI [27]. HasiBHiCTb TpUBaIMX KOTHITUBHMX 3MiH Y Talli-
eHTiB micast COVID-19 Moxe Oyt MosicHeHa «CUHIPOMOM
nosrotpuBaioro COVID», 1110 CTOCYEThCSI TUX MALLIEHTIB,
SIKi BCE 11Ie CTPaXKIAIOTh Bill Pi3HUX CUMITOMIB TYKHSIMU YU
MICSIISIMM TTiCTIST 3aKiHYeHHs 3axBopioBaHHs [41—43]. OnHak
HeOOXiIHi MOAaJIbIIIi JOCTIIKEHHS IS OLIIHKK JJOBIOCTPOKO-
Boro BBy SARS-CoV-2 Ha KOrHiTUBHi (DyHKIIii B TTAIIIEHTIB
3 COVID-19.

K.W. Miskowiaka Ta cITiBaBT. He BUSIBUJIM 3B’SI3KY MK TPH-
BaJIICTIO TIEPiOAy ITiC/IsT BUITMCKY 3 JIKAPHI M TSKKICTIO KOT-
HITMBHUX MOPYIIEHb Y CBOIX MAIliEHTIB, OMHAK Y JOCTiIKEHH1
3aIUIaHOBaHA IMOAJIbIIIA OLliHKA KOTHITUBHMX (DYHKIIil 00CTe-
JKeHUX Malli€HTIiB yepe3 12 MiCsIIiB ITic/IsI BUITMCKY 3 JIKapHi,
IO JACThb MOXJIMBICTb Kpallle 3p03YMITH, YU BiIOYBAETbCS
BiTHOBJIEHHsI KOTHITUBHMX (DYHKLI 3 IULIMHOM 4acy. ABTOpU
3a3HAYalOTh, 1110 KOTHITUBHI MOPYILIEHHS Oy MOB’s3aHi 3i
CTyMEeHeM TPUBAJIOI JIereHeBO1 IMCRYHKILIi i pecriipaTOpHUMU
CHMIITOMaMHM, a TaKOX 3 piBHeM D-maumepy g yac roctpoi
XBOpOOU, 110 CBITYMTH TTPO TToTeHIiitHMT 3B’s130K KIT 3 oOme-
JKEHOIO JIOCTaBKOIO KMCHIO 10 MO3KY. Y TaHOMY MOCTiIKeHH1
KOTHITMBHI ITOPYIIIEHH!] i ITOB’13aHe 3 HUMU 3HVKCHHS SIKOCTi
JKWTTSI aCOLIIOBAJIACS 3 BUILIMM piBHEM TPUBOTH i AeTpecii, a
TaKOX MOPYIIeHHSIM (PYHKIIIOHYBaHHS Ha pOOOTI, SIKe BUSIBIIE-
He B OLIBIIIO] TOJIOBUHU MALIIEHTIB Yepe3 YOTUPU MiCSILIi ITiCIIsT
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BUITMCKY 3 JIiKapHi, 1110 BKa3y€ Ha HarajbHy ITOTpedy B cUC-
TeMaTUYHOMY CKPUHIHTY KOTHITUBHOTO (hyHKIIIOHYBaHHSI it
JIIKyBaHHSI MTALIEHTIB 31 CTINKMMU KOTHITUBHUMU TTOPYIIEHHST-
mu ricsist COVID-19 [44]. BinnosinHo 10 JaHKX JliTepaTypu, y
MAliEHTIB TTC/IsI KPUTUIHUX CTaHIB 32 HASIBHOCTI MOPYILIEHHS
BUKOHABUMX (DYHKIIil MiABUIILYETHCS PU3UK BUHUKHEHHSI J1e-
MPEeCUBHUX PO37afiB [45], i 1ie BaXXIMBO BpaXOBYBaTH Mpy 00-
CTeXKEHHI MALiEHTIB 3 BAKOHABYOIO TUC(YHKITEIO IIOT0 MOX-~
JIMBOCTi BAHUKHEHHSI B HUX JIEMIPECUBHUX PO3JIa/IiB ITiC/sI BU-
mucku 3i cramioHapy [40]. Lliakom iMoBipHO, 1110 BUSIBACHUIA
3B’30K MiX KOTHITUBHUMU MOPYILIEHHSIMU, TPUBOXKHICTIO i
JIETIPeci€lo Ma€e IBOHAMNpaBICHUI XapaKTep: BUPaKeHi KOrHi-
TUBHI TTOPYILLIEHHS TMTOCWTIOIOTh TSLKKICTh TPUBOTU i Aempecii
yepes3 TPYIHOLUII 3 TOA0JIAHHIM KOTHITUBHUX MPOOJIEM y Mo-
BCSIKJIGHHOMY XKUTTi; BOTHOYAC BUPAXKEHi CUMITTOMU TPUBOTH
i1 nerpecii moripIyoTh pe3yJibTaTi KOTHITUBHUX TecTiB. Came
TOMY CJTiJl IPUIUISTH YBAry siK KOTHITUBHUM, TaK i eMOLIHUM
posnanam Ticist Tsokkoro riepediry COVID-19. 3okpema, i-
KyBaHHSI, IO TTIOKPAIIyE€ CTaH KOTHITUBHUX (PYHKIIii, MOXKe
TAKOX CITPUSITH CTIMKOCTI MALIIEHTIB IO CTPECy i, OTKe, TTOKpa-
IIAHHIO CTaHY X MCUXiYHOTO 3I0POB’S ITiCJIsI TOCTIiTaIi3aLlil 3
npuBony COVID-19 [44, 46].

Ha namry mymKky, 1iKyBaHHSI KOTHITMBHOI IMC(YHKIIII B
nauieHTiB micass COVID-19 mae 6ytu audepeHiiiiioBaHuM 3
ypaxyBaHHSIM 0araTboX YMHHUKIB (TseKKoCTi KIT, mBuakocTi
BiZIHOBJIEHHSI KOTHITUBHOTO AediluTy, BiKy Malli€eHTiB, Ha-
SIBHOCTI CYTMHHUX YMHHUKIB PU3HKKY, 1IepeOPOBACKYISIPHUX
i HEBPOJIOTIYHMX YCKJIaIHEHb Mifl Yac TOCTPOi XBOPOOU, MpH-
CYTHOCTi €MOLIIHUX PO3JIafiB TOIIO) i MOBUHHO BKJIIOYATH
SIK HEMEIMKAMEHTO3HY Tepartito (KOTHITUBHI TPEeHYBaHHS
i1 KOrHITUBHA peaditiTallist), Tak i MEIMKAMEHTO3Hi Tpera-
patu. Ha choromni HaiOIbII IEPCIICKTUBHUM HAIIPSIMKOM
y JIiKyBaHHI KOTHITMBHOI AMC(YHKIII € BIUIMB Ha CUCTEMY
HENpPOTPaHCMITEePiB FOJJOBHOIO MO3KY. 3a TaHMMU Cy4aCHMX
JIOCTTiIKeHb BCTAHOBJICHO, 1110 allETWJIXOJIiH — OAUH 3 Haii-
OUIBII BAXKJIMBUX HEMPOMEIiaTOPiB y CUCTeMi 3a0e3eYeHHs
KOTHITUBHUX (yHKIIi#. HaiiGinbla KiabKiCTh XOMiHepriYyHUX
HEMPOHiB pO3TAlLIOBYETHCS B AUTSHLL Oa3aIbHUX FAHIIIIB, 30-
KpeMma B IUIsIHLI siipa MeitHepTa, e BOHU CTAHOBJISITh MPY-
6ymm3Ho 90 %. ba3zasbHi raHrIii 3a6e3MeuyroTh XOMiHEPTiYHYy
iHHepBallilo KOPY BEIMKWX ITiBKYJIb, OYIy4H CITOTyYHOIO JIaH-
KOO MiX JIIMOIKO-TTapaiMOiyHOO CUCTEMOIO i HEOKOPTEKCOM
|47]. BogHouac B OCHOBI pO3BUTKY KOTHITUBHOI TUCQYHKIIiL
nipu COVID-19 iexxuts BIUIMB Bipycy came Ha CTPYKTYPU JTiM-
0iuHOi cucteMu [15], a TaKOK BCTAaHOBJICHO, 1110 B TALIIEHTIB
nicist I'PIAC mae Miclie ypaxkeHHsI TimokamIia, 0a3albHUX TaH-
riiB [32, 37].

3riaHo 3 TaHUMU KJTiHIYHUX TOCJTiIKEeHb, TIEPCIEKTUBHUM
MperaparoM UIs JIiKyBaHHSI KOTHITUBHUX MOPYIIEHD € XOTiHY
anbdocuepar (Menotwiin) [48—50]. XoniHy anbdociepar €
MONepeTHUKOM alleTUIIXOJTiHY i (hocdarummxoiny. [Tpu mo-
TPArUIsSIHHI B OpraHi3M XOoJliHy ajibocliepaT po3ILEIUTFOETHCS
min giero pepMeHTIB Ha XOJIiH i miinepodocdar. XojiH oepe
Y4acTh y 0iOCHHTE3i alleTHIIXOJIIHY — OTHOTO 3 OCHOBHUX Me-
JiaTOpiB HEPBOBOTO 30Y/KEHHSI, 110 Bilirpae KJIt0YOBY pOJIb
y hopMyBaHHI iHTerpaliliHIX KOTHITMBHUX (yHKIIiNA. [rime-
podocdar € nonepegHUKOM (hochaTUAWIXOIiHY MeMOpaH
HEPOHIB i Bimirpae, oTxe, HEUPOMPOTEKTOPHY i MEMOpaHO-
crabitizytouy poib [51].

3 orIsiay Ha BaXKJIMBY pOJib TiMTOKCIi, MpolieciB oKcuma-
TUBHOTO CTPECy B MaTOreHe3i KOTHITUBHUX pO3JaliB Mpu
COVID-19 11e omHMM BazKJIMBUM HaIPSIMKOM Teparlil y Bif-
HOBHOMY Iepioji micyisi mepeHeceHoi iH(eKIlii € 3acTocyBaH-
HSI aHTUOKCHUIAHTIB. [1o miperapariB 1€l KaTeropii HaJlexKuTh
eTunaMeTwiIrinpokcunipuanny cykiuusar (Encdynar). Ipe-
Tapar MposIBIISE IK aHTUOKCUIAHTHI, TaK i aHTUPaTuKaIbHi
BJIACTMBOCTI, MalOY! ITMPOKUI CIIEKTpP BIUIMBY Ha Pi3Hi Me-
XaHI3MU PeTyJIsILil MeTa0oIiYHOI aKTUBHOCTI KIIiTUH. ET-
METWITIAPOKCUITIpUANHY CYKIIMHAT € iHri0iTOpoM BiIbHOpa-
JMUKAJTbHUX MPOIIECiB, 1110 YMHUTH MEMOPAHOIIPOTEKTOPHY,
AHTUTIMOKCUYHY, CTPECOMPOTEKTOPHY, HOOTPOITHY, TPOTUCY -
JIOMHY ¥ aHKCIOiTUYHY Aito. BiH miaBuUIlye pe3uCTeHTHICTb
OpraHi3my 10 [ii pi3HUX MOLIKO/KYBaJIbHUX (HAKTOPIB, A0
KMCHEBO3aJIeXKHUX MAaTOJIOTIYHUX CTaHiB. SIK mpemnapart, 1o
cTabinizye MmemOpaHnu KiituH, EndyHar mae Mmomymoodunii
BIUIMB Ha (pepMeHTH, TIOB’s13aHi 3 MeMOpaHaMH (KasblliiiHe-
3ayIexkHy (pocdomiecTepasy, afeHIaTIUKIIA3Y, Ale THIXOJIiH-
ecTepasy) pelenTOPHUX KOMITIEKCIB (0eH301ia3emiHoBOrO,
raMMa-aMiHOMAcCJISIHOI KUCJIOTH, alleTUJIXOJiHOBOTO), 110
MOCWITIOE 1X MOKJIMBICTD 3B’SI3yBaTHUCS 3 JirTaHAAMM, CIIPH-
si€ 30epeXXEeHHIO CTPYKTYPHO-(YHKIIIOHATIBHOI OpraHi3ariii
OiomMeMOpaH, TpaHCIOPTYBAaHHIO HeWpoMmeaiaTopiB i mo-
KpalllaHHIO CUHAINTUYHOI Tepenadvi. [IpemapaT mokparliye
E€HepPreTMYHUI 00’€M Yy KIIITUHI, aKTHBYE €HEPIrOCUHTE3YI0Ui
(yHkuii MmiToxoHmpiit [52].

Otxe, KIT e nommpennmu ycknagHeHHsimu COVID-19, y
BUHMKHEHHI SIKMX Bi/IirpaloTh pOJIb YUCICHHI (haKTOPU: TiMOK-
Cist, INTYYHA BEHTWJISILIIS JIETEHIB, celallis, Aeipiii, iepedpo-
BaCKYJISIpHI MOl i 3amayieHHs1. Po3yMiHHSI ITaTOreHeTMIHIX
acreKTiB, 110 JieXaTh B ocHOBI po3BUTKY KI1 y nartieHTiB, siki
nepeHecan COVID-19, Bunaerbcsi HAA3BUYANHO BaKJIMBUM
TSI IpU3HAYEeHHS aleKBaTHOI ix Kopekiiii. BinmosinHo mo ma-
HUX JIiTepaTypy yTOYHEHO CTaH KOTHITUBHUX (DYHKIIIH y T1alli-
€HTIB, siki nepeHecau COVID-19, y pi3Hi nepionu 3axBopro-
BaHHSI 3aJI€3KHO BiJl 10r0 TSDKKOCTI, BUTY BEHTUISILIIHOIL Te-
partii, Biky xBopux. KorHituBHa AMChYHKILiS B MALiEHTIB, SIKi
nepenecan COVID-19, Bkitouae nopyuieHHsl yBaru, IBUI -
KOCTi 00po0OKM iH(opMallii, mam’siTi if BAKOHABUMX (DYHKILiiA.
Jlns1 aneKBaTHOI OLIIHKKM KOTHITMBHOI AMCGYHKIIiT B TIAIIIEHTIB
HeoOXiHe 3aCTOCYBaHHS Yy TJIMBUX iHCTPYMEHTIB KOTHITUB-
HOTO TeCTyBaHHSI, TakuX Ik MoCA, 1110 CIIpUSITUME KPalloMy
MOHITOPUHTY Pe3yJbTaTiB (DYHKIIOHAIBHOTO BiTHOBJIEHHS
xBopux Ha COVID-19. HanzsuyuaiitHO BaXJIMBUMU Ta BKpait
HEOOXIIHUMU € MOAAJIbILI JOCTIIPKEHHS JIJIs1 OLIHKY JIOBrO-
ctpokoBoro BBy SARS-CoV-2 Ha KorHiTuBHI yHKIIii B
nauieHTiB 3 COVID-19. [TpuzHaueHHs JliKyBaHHS /151 BITHOB-
neHHd KIT y nauieHTis, siki nepeneciu COVID-19, mae 6yt
MaTOreHeTUYHO OOIPYHTOBAHUM 3 YpaxyBaHHSIM OaraTbox
YUHHUKIB, MaTU JudepeHIiiioBaHui XapakTep Ta iHIuBiLy-
aJIbHUI MiIXiA 10 KOXKHOIO KOHKPETHOTO Talli€EHTa.

Kounduikr intepecis. He 3asBneHui.
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Features of cognitive disorders in COVID-19

Abstract. The article details the pathogenetic mechanisms of
cognitive impairment in patients with COVID-19, describes
the features of cognitive dysfunction depending on the period
and severity of the disease, the severity of hypoxia, the use of
artificial lung ventilation. It is noted that understanding the
pathogenetic aspects underlying the development of cognitive
impairment in patients with COVID-19 is extremely important
for their adequate management. The paper outlines the neces-
sity of using sensitive cognitive testing tools for the dynamic

surveillance and monitoring the results of functional recovery
of patients with COVID-19; the need to assess the long-term
impact of SARS-CoV-2 on cognitive function in patients with
COVID-19. The place and pathogenetic substantiation of expedi-
ency of drugs with membrane-stabilizing, neuroprotective, and an-
tioxidant properties for the treatment of cognitive disturbances at
COVID-19 are considered.

Key words: cognitive impairment; COVID-19; pathogenesis;
clinical picture; diagnosis; treatment
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MeHeA)KMEeHT CUMNTOMATUYHOIT eniAencii NiCAg
OnNepaTUBHOIO BTPYUYCOHHS Y 3B’A3KY
3 PApPMAKOPE3UCTEHTHICTIO

Pestome. ITumanns menedncmenmy xeéopux, sxi 6yau npooneposari 3 npueody papmarxopesucmeHmHocmi, e €
PO3pobaeHUM He minbku 68 YKpairi, a il y écbomy ceimi. Ane maki xeopi icHyroms, ix KinbKicms 3pocmae, i Hegpoao-
eam, ki ix cnocmepiearoms, NompioHo po3ymiHHs Ubo2o npoyecy. Ha cboeooui Hedocmamubo dokaz060i basu ons
00TPYHMYBAHHS PAUIOHANBHUX PEKOMEHOAUIll U000 MAKMUKU NICAIXIPYPeIMHO20 MeOUKAMEHMO3H020 AIKY8AHHSL.
Heszsaxcarouu na me, wo kaacugpixauia ILAE ma kaacughixauis, sy paniute 3anpononysag J. Engel Jr, maroms
dyarce 6aeamo pyopuK, wio ceiduams npo NOKPAULeHHs CMAKy X60pUX ma MONCAUGE NOKPAULeHHS AKOCII X dcumms,
80anuMm NiKY8aHHS, U0 00Cs1210 KOHMPOIO HANA0i6, MOJICHA 88ANCAMU AUULe 8 MUX NAYIEHMIE, SKI 6I0nosidaromy
keanighixauiiinomy nynkmy 1 32iono 3 kaacugixauicro ILAE abo 1A 32i0no 3 kaacughixauiero Engel, i minvku 6 mux
ocib, aKi i0nosioaroms yum Kpumepisim NpoOmseom He MeHuie 00H020 poky. Lle po3yminns € dyaice eaxcausum ons
nodanvuioeo eubopy mepaneemuuHoi makmuku. 3 0eas0y Ha me, wio 6HACAIO0K XipypeiuHo2o AIKY8aHHs Mae bymu
noodoaana ghapmakopesucmeHmHicmo, NOOANbULe MeOUKAMEHMO3HEe AIKYBAHHS MAE NPOBOOUMUCS MAK caMO, K
i y xeopux 6e3 ghapmarxopezucmenmuoi eninencii. [lumanus MeHeOICMEHMY X8OPUX HA eNiNencilo, AKi Ompumanu
Xipypeiune AiKy8aHHs y 36 13Ky 3 (apmMaKope3ucmeHmuicmio, nompedye nodanviioi po3pooKu, 0cobaU80 8 yMoeax
30iAbUleHHs KiAbKOCIMI MAKUX X8opux. Agmopu eu3Ha4aromb, wo 6Ci NUMAHHs Ma NOAONCEHHSL, W0 OYAU GUKAAOeH]

6 pobomi, maroms OUCKYCIUHUL Xapakmep i MOJICymb Oymu Kope2oeaHi 3aaeicHo 8i0 KAIHIUHOT cumyauii.
Ki104oBi cioBa: eninencis; gapmaropesucmenmuicmo; AiKysannus

Ilepen po3risimoM OCHOBHOI TeMHU Ii€l poOOTH CJIif
HaragaTH AesiKi MOJIOXEHHS, 1110 € KIIOYOBUMMU TSI PO3Y-
MiHHSI METU Ta 3aBAaHb KJIHILMCTa LI0J0 Kypalil TaKux
nauieHTiB. Xipyprisi hapMaKope3UCTEHTHOI eITiJIeTcii He €
PYTMHHOIO B YKpaiHi, ajie 3 KOXXHUM POKOM 30iJbIITYETHCS
KIiJIbKICTh OTIEPATUBHUX BTPYYaHb 3a MOKa3aHHIM «hapMa-
KOPE3UCTEeHTHICTH ermiyencii». 3a mepiom 2014—2018 pokiB
320 malieHTiB OTpUMaIN XipypridyHe JiKyBaHHS eIIiIeICii,
3a 2019 pik — 109 nauienTiB. ToOTO KiIbKiCTh TAKUX XBO-
pUX 3pOCTa€, a JOCBidy iX Kypallii Iic/Is 3aBepIIeHHsI BCiX
MIpoLeayp HEUPOXipypTiYHOTO JIiIKyBaHHS HEMaE.

dapmakope3ucTeHTHA eMiJienciss — 1ie HeBaaya aaek-
BaTHOTO JIiKyBaHHS JBOMa MEPEHOCHMHUMHU, BiIMOBIIHO
0o0paHUMU i BUKOPUCTAaHUMMU JIiKapCbKUMU 3acobamMu. Bom-
Houac MOXe WTHCS JIUIIe PO ajeKBaTHI mpernapaTu abo ix

KOMOiHallil B aneKBaTHUX n1o3ax. [1pu boMy YCITiLLTHUM JTi-
KYBaHHSI BBAXKA€EThCS TOJIi, KOJIM TTOBHICTIO TPUITMHSIIOTHCS
Hanaayd BOPOAOBX OJIHOIO POKY a00 TPUKPATHOIO HaliI0-
BILIOTO MiXHaMajaHOro iHTepBaJly ITiJl Yac aKTUBHOI ¢a3u
emninericii [1—3]. To6To KoM MM CKepOBYEMO TIAlliEHTA HA
XipypriuHe JIiKyBaHHSI, MU 0axKa€EMO JTOCITTU B HaIIii KJTi-
HIYHIi# IIpaKTHIIi CTyIEHS YCITITHOTO JIIKyBaHHS IJISI KOH-
KPETHOTIO IMalli€HTa, i, IK OyIe 3p0o3yMiJIo ITi3Hillle, ITyXe
BaXKJIMBUM € CaM€ PO3YMiHHS LIMX YaCOBUX iHTEPBaJIiB.
be3yMoBHO, BKpail BaxKJIMBUM € CTiliKe PO3yMiHHS
KJIiHIIIMCTaMU TOTO, 110 (hapMaKOpPe3UCTEHTHA eMiJIeIcis
€ TOKa3aHHSM JIJIsI HEeMpOoXipypriyHOro BTpy4yaHHsI, a JIJIs
LIbOTO € HEOOXiTHUM aJeKBaTHE PO3YMiHHSI BU3ZHAYEHHS
(hapMaKoOpe3MCTEHTHOCTI MPU CKepyBaHHI Ha XipypriuHe
JIiKyBaHHSI. AJie, Ha Hallly IyMKY, 11I¢ BaXJIUBILLIUM € YiT-

© «MixHapogHuit Hesponoriunmii ypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij zurnal»), 2021

© Bupaseub 3acnascbkuit 0.10. / Publisher Zaslavsky 0.Yu., 2021

[Ina kopecnogenuii: [lybenko Anzpili €BreHoBIY, HOKTOP MeAUYHYX HayK, npodecop, npe3uaeHT YIEN, npoBigHuit HaykoBuit cniBpo6iTHIK BisAiny AMTAUOT NCUXiaTpii Ta NapoKcU3ManbHIX CTaHiB, [lep-
KaBHa yCTaHoBa «IHCTUTYT HeBponorii, ncuxiaTpii Ta Hapkonoril HauioHanbHoi akaaemii MenuHIX Hayk Ykpaikin, Byn. Akapemika lTanosa, 46, m. Xapkis, 61068, Ykpaita; e-mail: adneuro1801@gmail.com
For correspondence: Andriy Dubenko, MD, PhD, Professor, President of the Ukrainian Antiepileptic League, Leading Research Fellow at the Department of Pediatric Psychiatry and Paroxysmal Statuses, State
Institution “Institute of Neurology, Psychiatry and Narcology of the National Academy of Medical Sciences of Ukraine’, Academician Pavlov st., 46, Kharkiv, 61068, Ukraine; e-mail: adneuro1801@gmail.com

18 Mi?2KHapOAHUH HEBPOOTIYHHH 2KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 17, N° 3, 2021



INJ)

IpakTHKy040My HeBpoaory /To Practicing Neurologist/

K€ pO3yMiHHSI TOTO, III0 METOIO XipypriYHOTro JiKyBaHHS
XBOPUX i3 (papMaKOpe3MCTEeHTHOIO EMiIeICi€l0 € caMe T10-
NoJIaHHS (papMaKOpe3MCTEHTHOCTI, a He TTIOBHE OAYKaHHSI
Bipasy Micjisi BUMTMCKY 3 HEWPOXipyprivHOTO CTallioHapy.

ITutaHHS MEHEKMEHTY XBOPUX, sIKi OYJI1 ITpOOTiepoBa-
Hi 3 TpuBOaYy (hapMaKOPE3UCTEHTHOCTI, HE € PO3POOICHUM
He TiJIbKU B YKpaiHi, a il y BCboMY CBITi. AJie TakKi XBOpi ic-
HYIOTb, iX KiJIbKiCTh 3pOCTa€, i HEBPOJIOTaM, SIKi IX CITOCTe-
pirarmTh, ITOTPIOHO PO3YMIHHS LILOTO MPOIIECY.

Ha cporonni HemocTaTHbO 1O0KA30BOi 0a3M AJIs1 OOIPYyH-
TyBaHHS palliOHAJIbHUX PeKOMEHIALIil 111010 TAKTUKH ITic-
JISIXipypriYHOro MeIMKaMeHTO3HOT O JIiKyBaHHs. Tomy naHi
LIOJ0 JIiIKYBaHHS MicCJsl OMEPATUBHOTO BTPYYAHHS IyXe
HEOJHOPI/IHI Ta YacTo cyrnepeyaTh OfHe ONHOMY. € 10CUTh
0arato po0iT, 1110 aHaIi3YI0Thb Tepallilo MPOTHUETTIIENITUYHN-
mu nipeniapatamu (ITEIT) micast XipypriyHoro BTpy4yaHHsI
a0o BimmasieHi pe3yJibTaTu TaKOTro BTpydaHHs [4].

3 oy Ha Te, 1110 3HaYHA YacTKa TMalliEHTIB JI0CsTae
KOHTPOJIIO HAIaiB Mic/sl pe3eKIiiHOTO XipypriuHoTO Ji-
KyBaHHsI, aCIIEKTH ITiCII0TepaLiitHoro (papMaKoI0TidIHOTO
JIiKyBaHHsI € BKpaii BaxuBuMu. [1pu anamizi miteparypHux
IKepes 3a ocTaHHi 30 poKiB 3 IIbOT0 MUTaHHS OYJ10 BUSIBIIE-
HO TiUIbKU OJHE, SIKE MiCTUJIO IJ1aBY, CIIelliaIbHO IIPUCBIYe-
Hy po0JieMi (hapMaKOJIOTiYHOrO JIiKyBaHHSI XipypridyHOro
nalieHTa Micjisl oepaTUBHOTIO JIiKyBaHH: [5]. ABTOpM faiu
JTy’ke PO3yMHI peKOMeH/allii, 3aCHOBaHi Ha iX BPaXXEHHSX
i nocBini. BoHn pekxoMeHayBaayu MOHOTEpaIlilo, KOJu 1ie
0yJI0 MOXJIMBO, i 0OrOBOPIOBAIM MOXKJIMBICTb TOTO, IO JIe-
SIKi TTALIIEHTY B KiHLIEBOMY MiJICYMKY CTaHYTb BUIbBHUMM Bif]
JikiB. He3Baxatouu Ha Te, 1110 3 MOMEHTY HaIlMCaHHSI 1€l
pO0OTH MUHYJIO 0araTo PoKiB, ChOTOMIHI, SIK i TOMi, OpaKye
JIiTepaTypy Ta JOKAa3iB y Lili rary3i, i BOHA ITOTpedye moope
PO3pO0JIEHUX I0KA30BUX TOCTIIKEHb.

V KiJIbKOX CITOCTEPEKHUX TOCTIKEHHSIX PO3IISIAATIOCS
(hapMakoJIoTiyHe JiKyBaHHs Mali€HTIB 10 i Biapasy Mics
ornepallii, a TaKoX 3MiHM MeIMKAaMEHTO3HOTIO JIiKyBaHHS 3
TUIMHOM Yacy MicJs ornepallii. Y 6araTolieHTpOBOMY I10CTi-
JKEHHIi O0yJ10 MOKa3aHo, 1110 Mepe Onepalieo npubIn3Ho
OJIHA YBEPTh MALLIEHTIB MpUMaJIa OMWH MpernapaT, 0JIM3bKO
MOJIOBUHY — JIBA, a 111e YBepTh — TpH i Oinbie [TEIT. [Tpu
BMITUCLII, Bimpa3y micis onepaitii, 31 % namieHTiB mpuiiMa-
nm onuH, 57 % — nBa i 12 % — tpu abo Ginbiue ITEIT. B
IHIINX JOCIIIIKEHHSIX HABOAAThLCS JaHi IIPO 3HAYHI 3MiHU Y
npuiiomi IT1EIT mo i micisa ormepaTuBHOIO JAiKyBaHHS: JIAIIIE
OJIHa YBEPTh MAlliEHTIB OTPUMYyBajia MOHOTEpAIIio J0 oIe-
pauii npotu 55 % micas onepatiii, i e 9 % He npuiiManu
I1EII [6-8].

Wieser Ta Hiane y 2003 p. BuBuanu teparito I1EIT y Be-
JIMKil KOropTi BiniOpaHMX MaILli€eHTIB 3 amirmajorinokam-
MEeKTOMIEIO Bif JooIepauiiftHoro nepiony 10 15 pokiB micis
ornepatiii. /1o ornepauii meHie 40 % mnaiieHTiB OTpUMyBa-
JI MOHOTeparito, mpubdausHo 35 % — npa I1EII, a pemira,
npu6au3Ho 25 %, — tpu i 6inbine TTEIT. Yepes 5 pokis mic-
Jis orepaltii mpuoau3Ho 35 % mallieHTiB 30BCiM He MpHii-
mamu TTETIT, e 35 % oTpuMyBasii MOHOTEparilo, 6JIM3bKO
20 % npuiimanu nBa npenapatu, i Tiibku 10 % npuitManu
Tpu abo Oinblile npernapatu [9].

Bci i mocaimkxeHHs BimoOpaxkaioTh Ay>Ke CXOXi JaHi.
o omepaliii JiKkapchbKe HaBaHTaXK€HHsI OyJIO BUCOKUM i

3HAYHOIO MipOIO MOPiBHSIHHUM Cepe/l MallieHTIB, sIKi Opaiu
y4yacTh Y LIMX TOCTIIKEeHHX. Bei qocmimkeHHs moka3aimn
3HAUYHE CKOPOUEHHSI BUKOPUCTAHHS MEIUKAMEHTIB ITiCJIst
omnepallii, IpUYoMy 3HaUYHa YacTKa IMali€HTIB B KiHLIEBOMY
MiACYMKY MPUITMHUIIA TTPUAOM BCiX JIiKiB. SIKMM YMHOM I1i
CKOPOYEHHS BiIOBiIA0Th KJIiHIYHIN cuTyallii ab0 BIUIM-
BalOTh HA KJIIHIYHY KapTUHY eTMijIerncii, 3 UX T0CTiIKeHb
3JIMIIAETHCS HESICHUM. TaKoX CJTijl BIA3HAUMTH, 1110 11i 10-
CJIiIDKeHHSI HE MOXKYTh OyTH HACTAHOBOIO Y KJTiHIYHI ITpaK-
THLI i 3aJIMIIAIOTh MMMTAHHS aJrOPUTMY JiKyBaHHS TaKHUX
XBOPUX BiIKPUTUM.

3HayHa yacTKa Malli€HTiB MiCJs XipypriYHOro JiKyBaH-
HsI MalOTh IOBrOTpUBAJi peMicii 3 KOHTpOJIeM HallaliB, ajae
TaKOX 3HAYHa 4acTKa MOXE MaTW MONAJIbIi PeUUIUBU.
Tema po3BUTKY pELIMAMBIB ITiCJISI TPUBAJIOL pEMicii, 110 Ha-
cTajla BHAC/iIOK OMEepaTUBHOIO BTPYYaHHS, BUCBITJIEHA
HEIOCTaTHbO, ajie BAAJIOCS 3HAWTM JIEKiIbKa TOKAa30BUX
TOCITiIKEHD i3 IbOTO TTUTaHHS.

Haii6inpir 3HauHa Ta BiporigHa iHdopmallisi Ipo pe-
Micil Ta pelMIMBYU CIIICIICIi ITicsI MPOBEASHOI aMirma-
JorimokamnekToMii HaBeneHa Wieser et al. (2003) i crama
BaXKJIMBOIO CKJIAIOBOIO MTIATPYHTS IJIsI peKoMeHnaiii Mix-
HapoaHOI JIiru 3 6opotrdu 3 eminenciero (ILAE) mono kia-
cuikallii pe3yabTaTiB XipypriuHOIO JiKyBaHHS eIlijIencii
(2004) [10—12].

[Ipotsarom poky Bigpa3sy miciig orneparlii NpudJIU3HO Yy
55 % marnieHTiB MTOBHICTIO OYyJI BiICYTHi Hammaau i aypa,
110 6€3yMOBHO Ta OOIPYHTOBAHO BPaXOBYBaJIOCS SIK Haii-
Kpallliit MoxJuBuil pe3ynsraT. [IpoTarom HaCTYIMHUX Kilb-
KOX POKIB Y 11iif TPyITi HAKpaIuX pe3ybTaTiB BiOyBaIuch
peuuausu, i 1o 10 pokiB micyst onepaitii TUIbKU 0JM3bKO
35 % Bce 1e MepebyBaIM B 1Iill KaTeTopii i MaJv MMOBHUI
KOHTPOJIb HamaiB. TakKuM YMHOM, IIPUOJIM3HO Y IBOX Tpe-
THUH i3 TUX, XTO MaB HalKpallluii pe3yabTaT Bigpasy micys
orepallii, CTaBcsI pelauB.

Yepes 10 pokis micis onepatii mpubauszHo 55 % narii-
€HTIB MaJli peMmiciio, oaHaK 1ie OyJau He Ti X 55 %, y aKux
royajacs peMicis Biapasy IicJs onepawii.

B nocnimxenni H.H. Yoon et al. (2003) peTpocnieKTuB-
HO BUBYAJIMCS PE3YJIBTATH JTiKyBaHHS 175 Malli€HTIB, y SIKUX
Oy/IM TIOBHICTIO BiJICYTHi HaIaay MpoTSIrOM POKY Bifapasy
micyst onepauii. Bei maiieHTn nepedyBany i HarjasiioM
MiHiMyM 3 poku (Memiana — 8 pokiB). Pusuk peumausy
craHoBuB 17, 28 144 % uepe3 3, 51 10 pokiB micis onepartii
BimmoBimHo. I3 65 ocib, y AKux cTaBcs peunaus, B 9 (13 %)
11€ TParuIocs MicJisi TOro, IK BOHU MOBHICTIO TPUTTMHWIA
MpuitoM Beix JikiB, a B 33 (51 %) — micas 3HUXKeHHs 1031
a6o KinbKocTi npuitHaTux [TEIT [13].

PesynabTaTu BUBYEHHS aBCTPaldilicbKoi KOTOPTU
BKa3yloTb Ha 3HAYHUI PU3UK Mi3HHOTO PELIMAMBY B Ia-
LIIEHTIB, SIKi Bigpa3y X IicJsl omepauii OyJu BiJbHi Bifg
HamnajiB MPOTITOM MpPUHAMHI 2 POKiB, 1110 CTAHOBUTh
MpUOIN3HO MOJOBUHY KOTOPTH. Y Wil TpyMi 3i crioyaTky
XOPOIIUM pPe3yJIbTaTOM MPUOIN3HO B ONHIET YeTBEepTOI
Mali€eHTIB pelMANB HACTAB OUIbII HixX Yepe3 2 poKu Tlic-
JIs1 omepalrii [14].

PosrnsnyTi mocaimkeHHsT Malu peTpOCIIEKTUBHUM Xa-
paxrtep. S.S. Spencer et al. mpoBeu MpocreKTuBHe Oara-
TOLIEHTPOBE JOCiMKeHHs. by1o BUsSIBIEHO, 1110 peLMANBU
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Tabnuus 1. HoBa knacugikauis pe3ynbraris XipypriqyHoro nikyBaHHs eninentuyHUx Hanagis —
ILAE Commission (Wieser H.G. et al., 2001)

KBanidikauinHi
MYHKTU

BusHavyeHHs

1 [MoBHICTIO BiNbHWI Big, HanagiB, He Mae ayp

Tinbkn aypu, 6€3 iHLWMX CUMNTOMIB

Big ooHOro 4o TpbOX AHIB 3 HAaNagamu £ aypu

[OHIB 3 Hanagamu + aypu

Big, meHL Hix 50% 3HuXeHHs KinbkocTi AHiB 3 Hanagamu 0o 100% nigBULLEHHS KiNlbKOCTi

2
3
4 Big yotmpbox gHiB 3 Hanagamm go 50% SHMXKXEHHS KiNbKOCTI AHIB 3 Hanagamm = aypu
5
6

Binbw Hixx 100% nigBULLEHHS KiNbKOCTI OHIB 3 HANagamu £ aypm

MiCJIs1 OMHOPIYHOI peMicil TparuIsIIoTbC MPUOIU3HO Y O~
Hiei TpeTuHM maiieHTiB. HaBiTh miciist 1BopivyHOI pemicii
peLMIVMBY BUHWKAJIU B OJTHI€T UE€TBEPTOI MallieHTiB. Maiixe
MOJIOBUHA PELIMIUBIB BifiOyBasiacs y 3B 13Ky 3i 3MEHIIIEH-
HaM abo nmpunmHeHHsM npuiiomy [TEIT [15].

ToOto cain BinzHauuTH, 1o came 3miHa cxemu I1EIT €
(daxkTopoM, SIKWI1 MPU3BOAUTD 10 3pUBY KOMIIEHCALIil eITi-
JIeTIcii, 1o OyJia JOCSTHyTa BHACIIIOK XipypridHOro JIiKy-
BaHHsI. [IJ1s1 po3yMiHHS TepaneBTUYHOI TAKTUKU B Malli€H-
TiB ITiCJISI XipypriYyHOTO BTpyYaHHSI MM BBaXKa€MO 3a TOLLIb-
He PO3MITHYTHU Pi3Hi KiacudikauiliHi aceKTH pe3ybTaTiB
XipypriyHOTO JIiKyBaHHSI IIOJ0 EMIJIENTUYHNX HaMaiB came
3 MO3ULIi1 OLIIHKM PiBHSI peMicii y XBOPOTO, 110 1aCTh 3MOTY
PO3pOOUTH peKOMEeHAALIil 010 MEANKAMEHTO3HOTO JIiKy-
BaHHSI.

€ 1Bi 3araJbHOBXUBaHI Kjacudikauii pe3yabTaTiB Xi-
pypriuHoro JikyBaHHs emninencii. Ile knacudikamis ILAE
[10] (Tabu. 1) Ta k1acudikalis, Ky paHillle 3aIIpoIIOHYBaB
J. Engel Jr [16].

Knacudikania micagomepaniiiHux pe3yabTaTiB
J. Engel Jr:

Knac I. bes ineaniousyrouux Hanadie (8idcymmuicmo Hana-
dié abo minbku aypu).

A. TloBHicTIO BUTBHMI Bif HamamiB IicJIsl oreparliii.

B. Tinbku HeiHBaTinM3yI04i TPOCTI MaplliaibHi HaITaau
TIiCJIsT OTIepallii.

C. HagBHICTb pigKuX iHBaJiAU3yIOUNX HAMaIiB MiCJIs
orepallii, ajie BiJICYTHICTb TaKMX HaraaiB MPOTSTOM He
MEHIIIE 2 POKiB.

D. IenepanizoBaHi CymoMHi Hamaay TUTBKU IIPYU IPHU-
nuHeHHi npuitomy T1EIL.

Knac I1. Bkpaii pioki ineaniousyioui nanadu (maiixce 6e3
Hanadis).

A. Criouatky BiJIbHUI Bill iHBaiAU3YIOUMX HATIA/iB, ajie
Ternep Mae AyXe PilKi Haraau.

B. Pinki iHBaniau3ytoui Hamaay 3pa3y micis orepaitii.

C. l[NooauHOKI iHBaJinM3y04i HaMmaau MmicJis onepatiii Ta
PiIKi CyZIOMHI HaItaay MPOTSITOM OCTaHHIX 2 POKiB.

D. Tinbku HiYHI Hanaau.

Knac 111. Hesnaune nosinuenns (He3naune abo nomiphe
3MeHUWeHHs Y acmomu Hanaoie).

A. I[lomipHe 3MeHILIEHHST YaCTOTU HaIamIiB.

B. 3meHmeHHs iHTepBaliB MixX HalagaMu IIIOHAIMeH-
11I€ y IBa pa3u IMPOTSIrOM He MEHIIIe 2 POKiB.

Kaac V. Biocymuicmb nokpaujenns (30epexcerHs Hanadie
abo 30inbleHHs Yacmomu Hanaoie).

A. lesike 3HavyIIle CKOPOUEHHsI YaCTOTHU HaTa/iB.

B. Hisgxux 3Hauymmx 3MiH.

C. Yacrora HananiB Ta/ab0 TSXKKICTh HaMaiB 3pocia.

He3sBaxaroun Ha Te, 110 Li KiIacugikallil MaloTh IyXe
OaraTo pyOpUK, 1110 CBiIYaTh PO MOKPAIIEHHS CTaHY XBO-
PMX i MOXJIMBE IMOKPAIIEHHS SIKOCTI 1X XKUTTS, BIIbHUMU
BiZl HamanaiB (KOHTPOJIb HaIlaliB) MOXHA BBaXKaTH JIMILIE
TUX XBOPUX, CTaH SIKMX BiimnoBigae kpaiidikaliiiHOMYy
nyHkTy 1| 3rigHo 3 knacudikaiieto ILAE a6o 1A 3rigHo
3 kyacugikarieo Engel, i TiibKu THX, Ki BiINOBigamTh
LIUM KPUTEPisiM TIPOTSITOM He MEHIIIe OJIHOTo poky. Lle po-
3YMiHHS € TyKe BaskKJIMBUM JJIsI ITOJAJIbIIOT0 BUOOPY Te-
parneBTUYHOI TaAKTUKK. be3yMOBHO, Oarato iHIIMX TyHKTIB
CBiYaTh MPO MOKPAIIEHHSI CTaHy MaIli€HTIB Ta MOXYTh
OyTH pO3LiHEHI SIK IMTOKA3HUKHU YCIIIITHOCTI XipypridHOro
JIIKyBaHHS, ajie TiIbKM BUIE3a3HAYECHUIN MYyHKT BilIo-
BiZa€e KPUTEPil0 YCHIIIHOCTI JiKyBaHHSI, 110 MPOMOHYE
ILAE. TakuM ynHOM, Malli€eHTH, SIKi MalOTh HACJIiAKU OTle-
PaTUBHOTO JIiIKYBaHHS, 1110 BiIMOBiNal0Th MYHKTY 1 3TimHO
3 kyacugikaiiero ILAE a6o IA 3rigHo 3 kinacudikauiero
Engel, MOXyTb BBaxKaTHCSI XBOPUMM, SIKi TOCSITIIM peMicii
Ta, BiIMOBiTHO, MOTPEOYIOTH IMiIXO/iB, 1110 BU3HAYEHI IJIsI
XBOPMX 3 KOHTPOJIEM HamaiB, BCi iHII MalOTh pO3IJIsiaa-
TUCS SIK TIALIIEHTH, SIKi MAIOTh Ty UM iHIIIY IMHAMIKY eTli-
JieTicii (3a3Buyaii MO3UTUBHY), ajie HE MalOTh KOHTPOJIIO
HaITaaiB, i 3riIHO 3 UM MalOTh OYTH BU3HAYEHI BiIITOBiAHI
0COOJIMBOCTI iX Kyparlii.

3a3Buuaii micis YCIHillHOTO ONepaTUBHOTO BTPYYaHHS
rnocTae nutaHHs npo 3HrkeHHs no3u [1EIL. Ilepex o6ro-
BOPEHHSIM TaKOi MOXJIMBOCTI Ta HACJiAKiB TAKOTO KPOKY
CJIii 3yIMHUTUCS Ha TOCTYJIaTi MPO METY OMepaTUBHOTO
BTPYYaHHS, a METOIO € caMe TMOAO0JIAHHS PE3UCTEHTHOCTI
eniienTuyHoro npouecy no tepamnii [1EI, To6To Hacia-
KOM OIIepaTUBHOTO JIIKyBaHHSI Ma€e OyTH YCIIIIITHE MeIUKa-
MEHTO3HE JIiIKyBaHHSI eIlijiernicii, a He BiaMiHa abo 3HauHe
CKOpOYEHHST 00’ eMy Tepartii.

KopurcHo po3pi3HsITH aBa pi3HUX, X04a i MOB’sI3aHUX
MixX COOOIO TTUTAHHS:

a) 41 € cKopoueHHs 103 Ta KiabkocTi [1EIT 3pa3y micms
OIEepaTUBHOTO JIiIKYBaHHS palliOHAJIbHUM Ta 0€3MeYHUM;

0) UM MOXJIMBO 3MEHIIIUTH i B KiHIIEBOMY paxyHKY Bill-
minutu T1EIl y mamieHTiB, sIKi 1OBroTprBajao He MalOThb
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eMiJIeNTUYHMX HaMaiB; sIKi € pU3UKH i IKi (haKTOpU BILIM-
BaIOTh Ha 11i pU3UKU?

Mu MaeMO pe3ybTaTv KJIiHIYHUX TOCTiIXKEHb, 1110 CTO-
CYIOTBCSI LIUX MMUTAHb.

R. Kuzniecky et al. (1992) nposenu paHaoMizoBaHe KJli-
HiYHE JOCTiIKEHHS, 110 TTOPiBHIOBAJIO MAlli€EHTIB 31 CKpO-
HEBOIO JIOOEKTOMIEI0, paHAOMI30BaHMX HA MOHOTEpAIlilo, 3
nHali€eHTaMU 3 TOJITepaIli€lo IIiciIsl onepallii, i He BUSIBUIN
>KOIHMX JOKAa3iB TOTO, 1110 MOJIiTepalrisl 3a0e3meuye Kpalnit
KOHTPOJIb HamaiB, HixK MOHOTepaIIisl, y 1iii KOHKPeTHii
cutyarii. [lanieHTu, sIKi OTpUMYBaJIM HOJiTepaIio, Malu
Oinbllie MOOIYHUX eEeKTiB, HIXK Ti, SIKi OTpUMYBaJId MOHO-

tepamnito. Ci BiI3HAYUTU SIBHI HEOOIIKU LIbOTO TOCJIi-
JOKEHHSI — HEBKJIIOYEHHS NALi€HTIB i3 TPUBAJIOIO BiACYT-
HICTIO HamafiB i HemocTaTHe ypaxyBaHHs cxemu [1EIT no
ornepatii [17].

JaHi po puU3MKHU, TMOB’SI3aHi 3 MPUIUHEHHSIM abo0
3meHieHHsaM po3yBaHHs [TEIT y micasionepaniiinux ma-
LIiEHTIB Oe3 HaIamiB, TaKoxX oOMexkeHi. B MeTaaHanisi, mo
nposeau D. Schmidt et al. (2004), mpoaHatizoBaHi pe3yib-
TaTy 6 JOCTIKEHb; PU3UK PELIUINBY CTAHOBUB MPUOIM3HO
OIHY TPeTUHY ITicist npunuHeHHs npuiiomy T1EIT [18]. Bei
IOCTiIKeHHs Oy1u peTpocrieKTuBHUMU. HalimaciTabHimne
i3 MX JOCTiIKEeHD OBENO, 1110 7 % Malli€HTiB, AKi HE MaJIX

Tabnuys 2. MporHo3 pewmicii eninencii y gopocaunx. MporHocTu4yHuii iHgekc peunanBy Hanagie nicnas pemicii
eninencii gns oci6, ski npuiiMmaloTs Tinbku oauH MET, — pu3uk peunaney Hanaay nPoOTAroM ABOX PokiB (%)

(NICE, 2020)

Be3 Hanaais 2 poku 4 pokn 6 pokiB 8 pokiB 10 pokiB 15 pokiB
Tunwanagy | TK [ MK | H [ T [ MK | H [ Tk (MK | H | 7K MK H [ TR MK H | TR MK | e
Bynu Hanagu nicns noyatky Tepanii MEM
Hemae EET 50|50 |25 |20 |35 | 15| 20|30 |12| 20|25 |15 |15 | 25 | 10 | 15| 25 | 10

60 | 75 | 45|40 | 60| 30 | 35|55 | 25|35 |50 |25 |35| 50|25 |30 (45|25

NaTtonoris 35|50 | 25|25 |3 | 15| 20|30 |15| 20|30 |15|20| 25|15 | 15| 25 |10
60 | 80 | 50 | 45 | 60 | 35 | 40 | 55| 30| 35 | 50 | 25 | 35| 50 | 25 | 30 | 45 | 25

Hobma 35|45 |20 |20 |30 | 15| 15| 25| 10|15 |25 |10 | 15| 25 | 10 | 15| 20 | 10
p 55|70 |40 | 35| 55|30 (30|45 | 25|30 |45 |20 |30 | 45 | 20| 25 |40 |20

He 6yno Hanapgie nicnga novyatky Tepanii MEMN

Hemae EET 25|40 |20 | 15|25 |10 | 15| 20| 10| 15| 20 |10 | 10| 20 | 10 | 10 | 20 | 10
45 165 |35 |30 |45 | 25| 25|40 |20 | 25 |40 | 20| 25| 35 | 20 | 20 | 35 | 15

Nartonoris 25140 | 20|15 25| 10|15 |25 | 10| 15|20 |10 | 15| 20 | 10 | 10 | 20 | 10
50 |65 | 35|35 |50|25(30|40 | 20| 25|40 |20 | 25| 40 | 20 | 25 | 35 | 15

Hopma 20 35|15|15} 20|10 10| 20| 10| 10 | 20 |10 |10 | 15 | 10 | 10 | 15 | 10
40 | 60 |30 | 30|40 | 20| 25|35 |20 | 20 | 35| 15|20 | 35| 15| 20 | 30 | 20

Mpumitku (TyT i B TA6N. 3): BepxHa ungpa — nauieHT npogosxxye npuvimatu MEN; HmxHa ungpa — nosinbHe
BusengeHHs lNEI; TK — ToHiko-knoHiYHi; MK — mioknoHiqHi; IH — iHLi.

Ta6aunus 3. lNMporHo3 pemicii eninencii y gopocanx. lMporHocTUYHUIA iHA4ekc peunanBy Hanagis nicas pemicii
eninencii gns oci6, ski npuiimaloTe GinbLu Hx oamH MNMET, — pu3uk peunaney Hanagy NPoOTSroM 4BOX POKIB

(%) (NICE, 2020)

Bes Hanapis 2 poku 4 pokun 6 pokiB 8 pokiB 10 pokiB 15 pokis
Tunwanaay | TK [ MK | H | 7 [ MK | 1 [ Tk Mk H | Tk vk ] [T vk | H | TrO] Mk ] H
Bynu Hanagu nicnsa noyatky Tepanii MEM
Hemae EEF 50| 65 | 25|20 |35 | 15| 20|30 |12| 20| 20 [ 15| 15| 25 | 10 | 15| 25 | 10

75| 75|45 (140 | 60 | 30 [ 35 | 55|25 |35 |50 |25|35 |50 | 25|30 |45 |25

Nartonoris 35|50 | 25|25 |35 | 15| 20|30 |15| 20|30 |15|20| 25| 15| 15| 25 |10
60 | 80 |50 | 45 | 60 | 35 |40 | 55|30 | 35|50 | 25|35 |50 |25 |30 |45 |25

Hobma 30|45 |20 |20 |30 | 15| 15|25 | 10|15 |25 | 10| 15|25 | 10 | 15| 20 | 10
p 55|70 |40 | 35 | 55 |30 | 30|45 | 25| 30|45 |20 | 30|45 |20 | 25|40 |20

He O0yno Hanaaie nicnsa noyaTtky Tepanii MEMN

Hemae EEF 25|40 |20 |15 25|10 | 15|20 10| 15|20 [ 10| 10| 20 | 10 | 10 | 20 | 10
45 | 65 |35 [ 30|45 | 25|25 |40 | 20|25 |40 |20 | 25| 35| 20| 20 | 35 | 15

Naronoris 25|40 |20 | 15|25 |10 | 15| 25| 10| 15|20 [ 10| 15| 20 | 10 | 10 | 20 | 10
50| 65 |35 |35 |50 |25 |30|40| 20| 25|40 |20 | 25| 40 | 20 | 25 | 35 | 20

Hopma 20|38 |15|15| 20| 10| 10| 20| 10| 10| 20 [ 10| 10| 15| 10 | 10 | 15 | 10
40 |60 |30 | 30|40 |20 |20 |35 | 20| 20 | 35| 15|20 | 35 | 15| 20 | 30 | 20
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N

Hisikux 3MiH B nipuitomi [1EIT, manu peunnvBy HanamiB mo-
PiBHSIHO 3 26 % THX, sIKi TTOBHICTIO MIPUITMHWIN TIPUITOM
ITETIL, i 14 % Tux, sIKi MaJi peLIMAUB BHACIIOK 3MEHIIIEH-
s go3yBanHs [1EIT [19].

B nocnimxenHi, mo 6yno npoeaeHe A.M. Mclntosh
et al. (2005), moxa3aHo, 10 B MAIi€HTIB, SIKi OyJIN BiTbHU-
MM BiJl HaraiB MpOTITOM 2 POKIB i MiCJIsl IbOTO, BinOyBaio-
cs1 KOHTPOJIbOBaHe JlikapeM IpunuHeHHs mpuiiomy [1EIT,
YacToTa PelUAUBIB OyJia MPaKTUYHO TaKOIO X, SIK i B THX,
sKi mpoaoB:xkyBanu npuiimatu [1EIT [14].

Coin BiI3HAYUTH, 110 PEe3yJIbTaTU KX Ta iHIIMX TOCIi-
JKeHb He aloTh 3MOTY HalaTH YiTKi peKOMeHallil 111010
3MiHu cxemu npuitomy I1EII micias onepatuBHOro BTpY-
YaHH:, 11X JaHi Tpeba iHTepHpeTyBaTH 3 BEIMKOIO 00epexX-
HicTio [20, 21].

[TopiBHSIHHST XBOPUX TIiCJISI OMEPATUBHOTO JIIKyBaHHS,
SIKi MaJIM CTilKy peMicito Tic/ist XipyprivyHOro BTpy4YaHHsI,
a TIOTIM pelUUJIUB BHACHIMOK 3HUXKXEHHS MO3YBaHHS abo
noBHoro npunuHeHHs Teparrii I1EI, 3 xBopumu 3 go6pe
KOHTPOJILOBAHOIO ETIJIEIICi€I0 0e3 XipypridHOTo JIiKyBaH-
HI, SIKi MaJIM peLIMAWB ITic/Ist npunuHeHHs mpuitomy T1EIT,
BUSIBWIO Malixke OMHAKOBI i Ay>ke BUCOKI IIaHCH Ha TOBrO-
TpUBaJly peMicito miciisg BimHoBaeHHs npuitomy ITEIT [22,
23], 1110 MiATBEePIKYE Te3Y, 1110 ONlepaTUBHE BTPyYaHHSI caMe
NI0JIa€ PE3UCTEHTHICTb.

KutiniyHa Ta cowiajsbHa cuTyalis ISl Malli€eHTIB, SKi
OyJIM MPOOTEepOBaHi Ta MalOTh CTIKY peMicilo, MpaKTU4-
HO Taka X caMma, K i B 0ci0, siki MalOThb CTiMKMI KOHT-
poJib HamaaiB BHacigoK ycrimrHoro jikyBaHHs [TETT 6e3
OIepaTMBHOTO BTpy4YaHHs1. B 060X BUmnaakax HeMae 4iTkux
peKoMeHAAIil OoI0 3MEHIIIEHHS J03yBaHHS a00 BimMi-
HU mpeniapaTiB. besyMoBHO, pillleHHsT Mae TpuiiMaTucs 3
ypaxyBaHHSIM MOKJIMBOCTI PO3BUTKY PELIMIUBY, KITIHIYHUX
i colliaTbHMX HACTIIKIB PeLIUANBY, TEPAIIEBTUIHOI (MOXKIIN-
BO, 11Ie I COIIiaJIbHOI) TAKTUKM B pa3i HAaCTaHHS PELIUIBY,
HasIBHOCTI MOXUJIMBUX IPEIMKTOPIB pEeLIMAUBY i 11ie Oara-
ThOX (baKTOPIB, iHAMBIAYaTbHUX /IS NALliEHTA.

711 po3yMiHHSI MiIXOiB 10 3HMKEHHS Ta MPUITMHEHHS
ITEIT HeobximHe mpoBeneHHsT o0cepBalliiHUX JOCTIIKEHb
3 Au3aiiHaMu, 10 MOXYTb OyTM criBcTaBieHi. Taki no-
CJIIIKEHHST TAKOX TTOBUHHI PO3TJISIIATH PU3UK PELIUIUBY
TiCJIsI MPUTTMHEHHS TIPUIAOMY JIiKiB, a TAKOX BUSIBUTH TIpe-
MUKTOPU PEUANBY. 3 OTJISIY Ha MOLIUPEHHS XipyprivHOTO
JIIKyBaHHS IIJICIICiT MOXKe 3HaJOOMTHCS BEJIMKOMACIITa0-
HE paHIOMi30BaHe KJIiHiYHe OOCIiIKEeHHs, 1100 3a0e3Ie-
YUTU HaAiliHi JOKa3M, Ha SIKMX MOXKHa 0yJ10 0 3aCHOBYBaTU
3arajibHi Ta iHAUBiIyaJlbHI peKOMEHIALIIl 11010 3HVXKEHHSI
Ta BinMinu [1EI1 y BiabHUX Bif HaIaaiB MicasionepauiiHux
nauieHTiB. Ha choroaHi, Ha xajib, MM HE MAEMO TaKUX J10-
CJIIIKEHb.

TakrM YMHOM, MOKHa 3 BIIEBHEHICTIO CTBEP/IKYBaTH,
1110 HEMAE TOCTAaTHBOI I0Ka30BO1 0a3u, sika 6 J03BOJIMIIA
po3pobuTy crienudivyHi peKoMeHIaLlil oJ0 MeIuKaMeH-
TO3HOTO JIiIKyBaHHSI XBOPUX Ha eTIiJIETCilo Tic/s orepa-
TUBHOTO BTPYYaHHs 3 NMPUBOLY (PapMaKoOpe3UCTEeHTHOCTI.
Ha namry nymky, HaliOiIbII JOUUIBHUM € BUKOPUCTAHHS
TepaneBTUYHUX ITiAXOIiB, IO PO3poO0JeHi B3araii IJis
XBOpMX Ha emijerncito. Kazatu mpo 1ocsarHyTy BHACTiIOK
XipypriuHoro JiKyBaHHsI PeMiCil0 MOXHa TiIbKU Yyepe3 pik

miciist orepatuBHoro BTpydyaHHs (ILAE — He MeHIie poky),
MpU [OMY CJIiZl BiI3HAYUTH, 110 MailXke B yCiX KIiHIYHUX
BMITaIKaX OLIHUTH YCIIIIHICTh XipypriYHOTO JIiKYBaHHS
MoxHa paHinie. [Ipotsirom 11boro poky 3mina cxemu [1EI
HeNolIiJIbHA MPU KOHTPOJIi HamaaiB, 3a BUHSITKOM TaKHUX
KJiHiYHUX cuTyalliii: mpuitom Ginbiie 3 TTEI, HagBHIiCTD
no6ivHux miit I[1EII, 1o moripuryioTh SIKiCTb XUTTS T1aLli-
€HTa. AJie CJIilI BiI3HAYMTH, IO 1Ii KJIiHIYHi CUTYallii € ITi/-
cTaBolo It Kopekuii cxemu npuitomy I1EIT i B mamieHTiB,
sIKi HE OTPUMYBAJIU XipypriyHOro JikyBaHHs. Yepes pik mo-
BHOTI'O KOHTPOJIIO HaIaliB TaKTMKA Ma€ OyTH Taka X cama,
SIK 1 B MALIi€EHTIB 3i CTilIKOIO peMici€lo, aje y BUIaaKax Imo-
JliTepanii MOXJIMBO MePerIIHYTU MUTaHHST PO 3HMKEHHS
no3yBaHHs1 ogHoro 3 [1EIl 3 MoxnuBoto iioro BigmMiHOIO
paHiliie y XBOporo, sikuii He OyB OnepoBaHM, OCKIJIbKU MU
MaEMO pO3IJISIaTH TAaKOTO TALiEHTA SIK TAaKOTO, SIKUIA He
Mae (papMaKope3MCTEeHTHOCTI.

[Ipu mosiBi enijieNTUYHUX HaMaiB BiApa3y TiCIs ore-
pPaTMBHOTO BTPYyYaHHs HE CJIijl 3MiHIOBAaTU CXeMy TTpUIiOMY
T1EII. Cnain moyekaTucs ITOBHOTO 3arO€HHS, 3aKiHUYCHHS
¢ opMyBaHHS MiCIIONEPALIIHHIX 3MiH Y TOJJTOBHOMY MO3KY,
i TIIBKM TOMI OLIiHIOBaTH €(heKTUBHICTh XipypTiYHOTO Ji-
KyBaHHS i BUOOpY TepaleBTUYHOI TAKTUKU BiIIIOBiIHO 10
CTyneHs e(peKTUBHOCTI.

SIK110 MauieHT Ma€ Hamaau, HaBiTh SKILIO BOHU CTaju
3HAYHO PiAIIMMK, a00 TUTbKM HETSKKi (pOoKaIbHI Hamamu,
SIKi PO3LIHIOIOTHCS SIK aypH, B AESIKUX BUMAAKAX JOLIBHO
MepPerISTHYTU CXeMY JIiIKyBaHHS ISl IOCSTHEHHST TIOBHOTO
KOHTPOJIIO HaIaiB, 110 MOXe OyTH MOXJIMBUM, OCKUIBKU
TMaiieHT OyB MPOOTIEPOBAHMI i BXKe Moxe He OyTu (hapma-
KOPE3UCTEeHTHUM.

Tob6To SKIIIO MalieHT Ma€ Hamagu, IKi CTaand OUIBII
piIKMMU, Big3HaueHa iX MO3UTUBHA TpaHc(opMallis, cTaH
Mali€eHTa IMOKpPaIIMBCs, JJiKap MOBUHEH OOrOBOPUTHU 3 HUM
MOXJIMBICTb Kopekiiii cxemu Tepamii I1EIL, sika y nanomy
BUMAIKy € HEOOOB’sI3KOBOIO, aJie 0axkaHO0, OCKIJIbKU €
LIAHC 3BUIBHUTHU TAlliEHTA Bil HananiB. Akuio micis one-
PaTUBHOTO BTPYYaHHS CTaH Malli€HTa HE 3MiHUBCS abo
TMOTIPIIMBCS, CJIii PO3IJISTHYTU MUTAaHHSI PO HAasIBHICTb Y
XBOPOTO HEEIiJIENTUUHUX HalaiB, MUTaHHS KOMIUIAEHT-
HOCTI TallieHTa Ta BCi MUTaHHS, 1110 MAlOTh OYTH PO3IJISIHYTI
y ¢papMaKOpe3MCTEeHTHOTO MAIIiEHTA 3 eTIIETICIET0, IKMI He
Mag€ MoKa3aHb JI0 XipypriyHOTO JIiIKYBaHHSI.

AJe y KJIiHIYHMX BATAOKaX, KOJIU Ialli€HT Ma€ CTIKY
peMicito emiierncii BHACIiZOK XipypTiYHOTO JIiKyBaHHS, T1e-
pel KJIiHIIMCTOM TMOCTA€E MUTAHHS 3HUXEHHS JTO3YBaHHS
TTEI1 3 nmopasblioo MOXIMBOIO BigMiHOO. Ha Ham no-
[JISI/T, BUPILIEHHS 1IbOTO MUTAHHS Y XBOPUX, SIKi TOCITIN
KOMIIeHcallii 3aXBOPIOBaHHSI BHACIIIIOK XipypriyHOTO BTPY-
YaHHSI, HE Ma€ BiAPI3HATUCA Bill aHAJIOTIYHOTO KJIIHIYHOTO
3aBIaHHS B MALiEHTIB, SIKi TOCITJIM KOMIEHCAllil 3aBASIKU
3actocyBaHHI0 [1EII.

IMuranns Bimminm [TEIT € BKpaii cKi1agHUM KIiHIYHAM
3aBIAHHSIM, SIKE€ MOXJIMBO BUPIlIyBaTH TiIbKUA Y BUCOKO-
crneuiamizoBaHomy 3akiamni. [lepen mpuiHATTAM pillleHHS
npo moxummBy Binminy I1EIT Tpe6a ob6cTexxuT XBoporo 3
000B’s13k0BUM goBrorpuBaauM EEI-mocnimkeHHsam (kpa-
me npoBectu Bimeo-EEIl-MoHiTOpMHT He MeHII Hix 24
TOIMHM), TAKOX IOLIIBHUM € TToBTOp MPT-nocmimkeHHs
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3 BUKOPUCTaHHSIM anapary 3 MAaKCUMaJbHUMU JiarHOCTUAY -
HUMM MOJIMBOCTSIMMU.

[1pu ouiHIIi MOXIUBOCTI peunauBy, Kpim gaHux EET
ta MPT, ciig BpaxoByBatu KijbkKicTh I1EII, mo nmpuitmae
MAaliEHT, TPUBAIICTh PEMICii, TUIT Haraay Ta HasBHICTb Ha-
naniB miciast npusHayeHHs [TEIT. IMOBipHiCTh TOHOBIEHHS
HaIafiB HaBeAeHa B Ta0Oj1. 2 Ta 3 3a JTaHUMM PEKOMEHIALIIM
NICE (Benuxko6puranis, 2020) [24]. [lepen BupimeHHSIM
nuTta”HHs 1po Binminy npuiiomy I1EII nikap mae oumiHut
PM3MKM MOSIBU HaMaiB, a TAKOXK OOrOBOPUTHU 3 MALliEHTOM
Ta/abo Oro npejacTaBHUKAMU TaKy HMOBIPHICTB i ITOTIM BXe
cyMicHO mipuiitmaTtu pimeHHs npo BiamiHy I1EIT. Ha Hamry
IIYMKY, € HEMTPUITYCTUMUM CaMOCTiliHe BUPILLIEHHS JliKapeM
LIbOTO MUTaHHs (HAMpUKIad, «BUM He MA€Te HamaiiB Mpo-
TsiroM 3 pokiB, oynemo BinMinsTu ITEIT...» abo mock nmomi-
OHe). SIKIII0 JOpOC/INii MAlliEHT MA€E IOBrOTPUBAILY PEMICIIO,
3 HUM HEOoOXiTHO IMPOBECTH BilIOBIAHY O€Ciay PO PU3MKHU
3HMKEHHSI 103yBaHHS Ta MoxnBoi BinMinu TTEIT, skio
IUTHHA — TO 3 TUTUHOIO Ta ii 6aTbKamu. [1pu 1iboMy Kpim
JAaHWX, HaBeIeHUX B Ta0JI. 2 Ta 3, CIia BpaXoByBaTH, 10 30ir
MOP®OIOTIYHOTO Ta €MiJIENTOTeHHOTO BOTHUILL CTABUTD ITiJT
CYMHIB MOXJIUBICTb i mouibHicTh BinMminu I1EIT y marienra.

TpuBanicTh pemicii mOBUHHA CTAaHOBUTU HE MEHIIe 2
POKIB, ajie, Ha Hally TyMKY, TUTaHHs 3HKeHHs go3u [TETT
JUTS1 IOTO TTOAAJIbILOT BiAMiHM AOLIJIBHO CTABUTH uepes3 3—5
POKiB KOHTPOJIIO HamaiB i JIMIIE 3a BiACYTHOCTI iHIIMX
CUMNTOMIB emnizerncii. [Ipu iboMy cJin 3a3HaAYUTH, 110 Hi
pekomeHpaauii ILAE, Hi >konHi HallioHaJIbHI peKOMeHIaliii
He MaloTh YiTKMX nokKa3aHb 1jig BigMinu [1EIT, a Takox a-
TOPUTMY TaKoi BiaMiHu. 3MeHIIeHHs 103U Ta BiaMiHy [TEIT
cJtii npoBoauTH i KoHTposieM EET-nocnimkenHs. Y Bu-
naaky noripiieHHs noka3HukiB npu EEI-mocmimkeHHi B
MpoIeci BiIMiHM JIIKyBaHHS 11 HEOOXiTHO IIPU3YITUHUTH.

3 maiieHTOM 00O0B’SI3KOBO Y3TOMXXY€ETECs ILJIaH, 3TiTHO
3 KM Yy pa3i pelMAuBY HaIlaiB CJIil CKacyBaTU OCTaHHE
3HMXKEHHS 03U Ta 3BEPHYTUCS 32 MEAUYHOIO I0ITOMOTOI0.
I1pu BinHOBAEeHHI HamaniB Bxe mics BiaMinu ITEIT Heo6-
XiTHO BiTHOBUTH JIiIKyBaHHSI — MPU3HAYUTHU Ti 3K cami 03U,
SIKi MalliEHT MpUIIMaB A0 BiAMiHM, aJie CJIiI OyTHU TOTOBUM
JIO TOTO, IO HE y BCiX KIIIHIYHUX BUIAAKaX TaKa TeparneB-
TUYHA TaKTUKa Oyje e(heKTUBHOI, TOOTO MOXe 3HAI00U-
THUCS ToAANbIINM minGip cxemu npuitomy [TEIT.

IlinGuBaloun minCcyMK#M, CJIi 3a3HAYNTH, 1110, HA XKaJlb,
HEeMa€ YiTKUX MpoToKouiB s JdikyBaHHs I1EIT mamien-
TiB 3 eITiJIeTICi€l0, SIKi Oy/IM MPOOIEePOBaHi 3a MOKa3aHHSIM
«(papMaKOpe3UCTEHTHICTh». 3 OIJISIAY Ha Te, 110 BHACII0K
XipypriyHoro JikKyBaHHS (apMaKOpe3UCTEeHTHICTb Mae
OyTH MojoJaHa, MOoAaJblile MEIUKAMEHTO3HE JIiIKyBaHHS
Ma€ IMPOBOAMTUCS TaK caMo, SIK i y XBOpuX 0e3 ¢apma-
Kope3ucTeHTHoi emninerncii. KiabkicTb i go3yBanHs I1EIT
Yy IIMX XBOPUX MOXYTh OYyTH OiIbIIMMM 3a TTOTPiOHI, TOMY
MOXJIUBO CTaBUTU IMUTAHHS MPO 3MEHIIEHHS 103yBaHHS
paHile, ajie Tic/is BIEBHEHOCTI B YCHIITHOCTI JIIKyBaHHS
(uepes 1 pik, 3rinHO 3 HASIBHUM TIOJIOKEHHSIM). SIKIIIO TTic-
JIsl OTIEPaTUBHOTO JIIKyBaHHS 3JIMIIAIOTHCS HATIJU, HABITh
Ha TJIi 3HAYHOTO TTOKPAIIeHHS, MOXJIMBA KOPEKILisl CXeMU
T1EII BimmoBigHO 1O 3arajJbHONPUIHATUX PEKOMEHIAIIiiA.
Bigmina ITEIT y Takux xBopux Ma€ BinOyBaTHCs 3a y4acTIO
(axiBlLIsI-emisienToiora i moTpedye BUKOHAHHS BCiX BUMOT

n. 1.9.18 aganToBaHoi KaiHiYHOT HacTaHOBU «Eminencis»
[25], ane moTpedye 111e OiLIbIIOT 06EPEXKHOCTI, OCKIIBKH 1Ii
MalieHTH BXe Maau (hapMaKOPE3UCTEHTHICTh.

[luTaHHS MEHEIXKMEHTY XBOPHUX Ha emiJerncito, sKi
OTpUMaJIM XipypriuHe JIiKyBaHHSI y 3B 13Ky 3 (hapMaKope-
3UCTEHTHICTIO, TTOTPeOye MOAAIbIIOI PO3POOKHU, OCOOINBO
B YMOBaX 301JIbIIIEHHS KiJTbKOCTi TAKUX XBOPUX.

Bci mutanHs Ta mooxKeHHs, 1110 Oy BUKJIA[AeHI BUIIIE,
MalOTh IUCKYCIMHMI XapaKTep i MOXYTh OYyTH KOperoBaHi
3aJIe3KHO BiJl KIIIHIYHOI CUTYyallil.

Konduikr inTepecis. He 3asBieHui.
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Management of symptomatic epilepsy after surgery due to drug resistance

Abstract. The issue of managing patients who were operated due
to drug resistance has not been accomplished not only in Ukraine,
but throughout the world. But these patients exist, their number
is growing, and the neurologists who observe them need a direct
understanding of this process. Nowadays, there is no enough evi-
dence base to substantiate rational recommendations regarding
the post-surgical drug treatment. Despite the fact that the Inter-
national League Against Epilepsy (ILAE) classification and the
classification previously proposed by J. Engel Jr have many head-
ings that indicate the improvement of patients and possible im-
provement in their quality of life, the treatment that has achieved
seizure control can be considered successful only in patients who
meet qualification point 1 according to the ILAE classification

Ay6eHko A.E., Ha6oka M.B.

or IA according to the Engel classification, and only those who
meet these criteria for at least one year. This understanding is very
important when choosing further therapeutic management. Tak-
ing into account the fact that after surgical treatment the drug
resistance should be overcome, further drug treatment should be
carried out in the same way as in patients without drug resistant
epilepsy. The issue of managing people with epilepsy who received
surgical treatment due to drug resistance requires further studies,
especially in the context of an increase in the number of such pa-
tients. The authors indicate that all the questions and aspects that
were presented in the work are controversial and can be adjusted
depending on the clinical situation.

Keywords: epilepsy; drug resistance; treatment

'Y <WIHCTUTYT HEBDOAOTUM, NCUXUATPUN 1 HapKoror HAMH YkpauHbi», 1. XapbKos, YkpauHa

MeHeAXXMEHT CUMNTOMOTUYECKOMN 3MUAENCUN NOCAE ONMEepPaTUBHOTO A@YEHUS
No NoBoAY GAPMAKOPE3NCTEHTHOCTU

Pesome. Borpoc MeHemxMeHTa GONTBHBIX, KOTOPBIE GBUIH IIPO-
ONepUpPOBaHbI B CBSI3U € (PAPMAKOPE3UCTEHTHOCTBIO, HE pa3pado-
TaH He TOJIbKO B YKpauHe, HO 1 Bo BceM Mupe. Ho takue 6osbHbIe
CYIIECTBYIOT, KOJIMYECTBO MX PACTET, U HEBPOJIOTaM, KOTOPbIE MX
HaOJII01al0T, HEOOXOIMMO HEMOCPENCTBEHHOE MOHUMAaHKUE 3TOTO
Borpoca. B Hallle BpeMsi HeT HEOOXOAMMOI JT0Ka3aTeIbHOM 0a3bl
JUIs1 0OOCHOBAHMSI PALIMOHAJIbHBIX PEKOMEHIALIMIA TTO TTOBOJLY TaK-
TUKU TTOCTXUPYPTUIECKOTO MEIUKAMEHTO3HOTO JiedeHust. Hecmo-
TpsI Ha TO, uTo Kinaccudukauus ILAE u knaccudukaums, paHee
npemioxeHHas J. Engel Jr, uMeloT oueHb MHOTO pyOpHMK, CBUIIE-
TEJILCTBYIOLIMX 00 YJTy4IIEHUN COCTOSIHUSI OOJIbHBIX U O BO3MOX-
HOM YJTy4IIIEHUM KA4eCTBa UX KU3HU, MOXKHO CUMTATh, YTO JICUCHIE
JOCTUTJIO KOHTPOJISI IPUCTYIIOB TOJIBKO Y MAIIMEHTOB, KOTOPbIE OT-
BevaloT KBAIM(MUKAILIMOHHOMY ITyHKTY | COIIacCHO Kj1acCu(UKaLIMU
ILAE wnu IA cornacHo knaccudukauuu Engel, v Toibko y Tex jiuil,

KOTOpbIE COOTBETCTBYIOT 3TUM KputepusiM He meHee | roma. [To-
HUMaHME 3TOT0 OYeHb BaXKHO TP BbIOOPE JajbHEMIIE TepaneB-
TUYECKOI TAKTUKH. YUUTBIBAsS TO, YTO BCICICTBUE XUPYPIMUECKOTO
JIeYEHUs HEOOXOIMMO TIPEOI0IeTh (hapMaKOPE3UCTEHTHOCTD, TaJTb-
Helilllee MeTMKaMEHTO3HOE JIeYeHHUEe TOJKHO MPOBOAUTHCS TaK XKe,
Kak 1 Y 60JIbHBIX 0e3 (hapMaKOpe3UCTEHTHOM amuierncuu. Borpoc
0 MEHEIKMEHTE OOJTbHBIX C SMMIIETICHE, KOTOPbIE TIOJYYMITN XU~
pyprudyecKoe JiedeHue B CBS3U ¢ (papMaKope3UCTEHTHOCTBIO, Tpe-
OyeT majpHelIIeil pa3paboTK, OCOOEHHO B YCJIOBUSIX YBETUYCHUS
KOJIMYECTBA TAaKUX OOJIbHBIX. ABTOPBI OTMEYAIOT, UTO BCE BOMPOCHI
M aCTIeKThI, KOTOPbIE OBLIM U3JIOKEHBI B pab0TEe, MMEIOT TUCKYCCH-
OHHBII XapaKTep 1 MOTYT OBITh OTKOPPEKTUPOBAHBI B 3aBUCUMOCTH
OT KJIMHUYECKOU CUTYaIUH.

KioueBbie c10Ba: snusencus; hapMakope3srCTeHTHOCTD; Jle-
yeHue
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Difficulties of neuropsychological diagnosis
of unilateral neglect in the management of patients
with ischemic stroke

Abstract. The article considers the topical problem of neurology, neurobiology and cognitive psychology — the
question of pathogenetic mechanisms of origin and development of unilateral neglect after a cerebral infarction.
The paper analyzes the scientific literature on the neuropsychological signs of hemineglect syndrome, its causes,
features, manifestations and methods of rehabilitation. The role of the laws of neuroaesthetics in the perception and
reproduction of environmental information in the brain is shown. New data on the peculiarities of the influence of
the laws of neuroaesthetics on the process of the unilateral neglect formation are presented. It is emphasized that
the principles of neuroaesthetics in oxidative stress after vascular catastrophe of the brain create conditions for the
development of the pathological circle, the manifestation of which is lack of attention and loss of ability to respond to
stimuli in one half of the field of view. It is determined that the exact neuroanatomy of unilateral neglect is complex
and remains the subject of future researches for further cognitive rehabilitation of patients after cerebral infarction.
Keywords: unilateral neglect; hemineglect; neuroaesthetics; stroke; review

Unilateral neglect (or hemineglect) is a neuropsycho-
logical syndrome, the feature of which is the loss of the
ability to respond to contralesional stimuli, despite intact
sensory or motor nerve pathways [1—4]. In other words,
visuospatial neglect of the opposite side of the focus de-
velops, as well as ignoring and not realizing the motor
deficit [5].

The causes for the development of the neglect pheno-
menon might be: cerebral infarction, traumatic brain injury,
space-occupying lesion and brain surgery [2].

The most common cause of this syndrome is a stroke in
the subdominant hemisphere (right) [6]. Hemineglect in the
lesion of the left hemisphere is much less common [7—9]
because it is the right hemisphere that plays a key role in
the processes of attention [10]. The lack of compensation
for right-sided damage is explained by the fact that the left
hemisphere perceives only the opposite side of space, while
the right hemisphere perceives both sides [11].

It is believed that a certain concentration and distribu-
tion of neurotransmitters regulate attention. This distribu-

tion is uneven in different hemispheres of the brain. The nor-
epinephrine mediator system produces norepinephrine and
serotonin, which are especially important for the processes
of excitation and scanning the environment. This system is
lateralized to the right hemisphere. The part of the thalamus
that connects to the right hemisphere has a higher concen-
tration of norepinephrine than the part that connects to the
left hemisphere (Fig. 1). This asymmetry can be traced in
the area of the cerebral cortex. Pathological processes in the
structure of the right hemisphere damage to the norepineph-
rine mediator system. This damage reduces sensitivity and
the ability to respond quickly to new environmental stimuli
[10, 12].

There are several approaches to the classification of
hemineglect syndrome. The unilateral neglect can be clas-
sified as egocentric or allocentric ignoring [14]. This clas-
sification is built based on the perception of spatial land-
marks [10]. For a long time, it was considered that neuro-
anatomically and pathogenetically these two processes are
completely different [15]. However, over time, it turned out
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Figure 1. The concentration of norepinephrine
on functional magnetic resonance imaging
of the brain [13]

that these different behavioral disorders have a single patho-
genetic mechanism [16].

In egocentric hemineglect, the midline is determined
from the central axis of the patient’s neck, torso, and retina
(spectator-oriented), whereas in allocentric hemineglect, the
midline is determined from the central axis of the stimulus,
regardless of its position in the environment (stimulus-ori-
ented). In the vast majority of patients with the phenomenon
of ignoring, egocentric hemineglect is observed [14, 17]. In
other words, a person with the lesion of the right hemisphere
of the brain in egocentric neglect loses the ability to respond
to information coming from the left side of the body, and in
allocentric — the ability to respond to the left side of each
object, regardless of the position of this object to the patient
(Fig. 2). In some patients, both of these variants with diffe-
rent degrees of manifestation may be observed [10].

The neglect syndrome can also be classified into sensory,
motor and representative. Sensory, in turn, can be visual, de-
fined as the inability to detect stimuli present in the contra-
lesional visual field, or auditory, which is determined by lack
of attention to sounds or verbal stimuli from the contralateral
space. Motor hemineglect is the inability to spontaneously
use the limb but without primary motor or sensory deficit. A
representative variant is most often determined by the mani-
festations of autometamorphopsia [18, 19].

Unilateral neglect is a heterogeneous syndrome with a
large number of variations of symptoms. Patients perceive
and process information on the “non-electronic” side,
sometimes demonstrate a rather complex reaction to it but
do not realize it. During daily activities, they can eat only
on the ipsilesional side of the plate, come across objects on
the contralesional side while walking, skip the beginning of
sentences while reading, do not dress on the contralesional
side of the body, and wash, shave or apply cosmetics only on
the ipsilesional side of the face or body [20]. Also, one of the
manifestations of unilateral neglect is the deviation of the
head and gaze towards the lesion, which occurs involuntarily
but without signs of gaze palsy [19].

At the end of the 20 century, a new scientific discipline
emerged, which was called neuroaesthetics. The term was
suggested by the British professor of neurobiology Semir
Zeki. Prior to that, it was a part of cognitive science, neu-
robiology and aesthetics [21]. The development of neuro-
aesthetics was greatly influenced by the work of Indian neu-

Figure 2. Egocentric (A) and allocentric (B) left
hemineglect [17]

rologist Vilayanur Ramachandran who is known around the
world for his study of mirror neurons. It was he who proposed
the nine laws of neuroaesthetics that remain relevant today.
Neuroaesthetics generally refers to the study of the neural
foundations of beauty by understanding the mechanisms
underlying the brain’s response to art. The main purpose is
to determine the nerve correlates associated with aesthetic
experiences [26]. There are more and more new researches
and discoveries every year, which undoubtedly indicate the
relevance of this issue and its further potential [21]. Nowa-
days, neuroaesthetics is not limited to the accumulation of
knowledge only through the prism of art but includes a large
number of scientific works, the practical significance of
which is the use of its achievements in many fields, includ-
ing health care.

It is proved that the feeling of beauty is natural, as it is
provided by universal innate mechanisms of visual sensa-
tion. Since this process is not acquired, it occurs by default,
regardless of the person’s wishes. Therefore, depending on
the situation, interpretations and judgments that arise in the
brain as a result of perception can be a source of pleasure and
relieve stress or, conversely, suppress and cause discomfort
[22, 23].

If we are based on the doctrine of neuroaesthetics, then
some of its laws can explain the mechanisms of development
of unilateral neglect. So, one of them is the law of attraction
to symmetry. Evolutionarily, the entire organism is built on
the principle of bilateral symmetry, and asymmetry is associ-
ated with infection and disease [24], so it is less attractive for
perception by our nervous system. Hence our innate desire
to prefer something proportional and symmetrical. After a
vascular catastrophe, a unilateral neurological deficit devel-
ops in the cerebral hemisphere, which provokes asymmetry
of the whole body and its functions. Therefore, it is natural
that the nervous system tries to alleviate stress and ignore
this situation.

Under conditions of oxidative stress, in which the
brain is after a stroke, it becomes much more difficult
to provide the basic primary properties of attention (sta-
bility, volume, distribution, selectivity and concentra-
tion) [25]. In this case, another law of neuroaesthetics is
connected — isolation of one module and distribution of
attention [24]. The subconscious, which is already try-
ing to ignore the asymmetric neurological deficit, begins
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to focus on the healthy side and allocate it as the main
module of perception.

The pathological circle of unilateral neglect from the
standpoint of neuroaesthetics is fixed by the principle of
peak displacement. In other words, the signal gains in the
selected modality. As a result of redistribution and concen-
tration of attention on one healthy side, hyperbolized per-
ception of stimuli by sensory systems develops, and this leads
to greater aesthetic pleasure than from stimuli under normal
conditions. Vilayanur Ramachandran called this process of
exaggerated perception a “superstimulus”.

However, there is a great deal of heterogeneity in neu-
roscientific researches on neurological correlates related
to aesthetic experiences (eg, evaluation and perception of
attractive stimuli). This discrepancy is usually explained by
the lack of consensus on the definition of “aesthetic experi-
ence”. Usually, trying to understand the biological and neu-
ral basis of aesthetic experience, to explain how aesthetic
experiences are created in the brain, and to use our know-
ledge of brain mechanisms to inform our understanding of
these experiences is certainly a necessary step. In this sense,
the contribution of neuroaesthetics is crucial in shaping the
understanding of aesthetic experience. However, the precon-
dition for this is that neuroaesthetics becomes more critical
and contextualized [26, 27].

Summarizing all the above, unilateral neglect (or
hemineglect) is a complex heterogeneous neuropsychologi-
cal syndrome, the final pathogenetic mechanism of which
is not fully understood and has a large basis for further re-
searches. Using some laws and principles of the modern dis-
cipline of neuroaesthetics, we can use neurobiological and
psychological processes of the brain’s perception of beauty
to try to explain the “interest” of consciousness in unilateral
neglect.

The laws of peak displacement (or “superstimulus”),
isolation, symmetry of neuroaesthetics make it possible
to understand the biological and neural basis of the brain
mechanisms of hemineglect syndrome, as well as their
role in reducing shock to the patient’s mind under oxida-
tive stress.

Further researches contextualized in this direction will
significantly increase the effectiveness of rehabilitation of
patients who have suffered from a brain infarction, the level
of their social and household adaptation and, accordingly,
the quality of life.

Conlflict of interest. The authors declare the absence of a
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XQPKIBCbKQ MEAMYHA QKQAEMIS MICASIAMIIAOMHOI OCBITH, M. XQpKiB, YKpaiHQ

CKAOQAHOLL HEMPONCUXOAOTIYHOT AIArHOCTUKN CUHAPOMY HETAEKTY
B PAMKOX MEHEAXXMEHTY NALEHTIB 3 iLLeMiYHUM iIHCYABTOM

Pesiome. V crarti posriamaerbea akTyanbHa mpo6ieMa He-
BPOJIOTii, HeHPoO6iomoTii i KOTHITUBHOI TICUXOJIOTil — MUTaHHS
MaTOTEHETUYHUX MEXaHi3MiB BUHUKHEHHS Ta PO3BUTKY OJHO-
CTOPOHHBOTO HEMIEKTY Michs iHhapKkTy Mo3Ky. [IpoaHanizoBaHO
HAayKOBY JliTepaTypy 111010 HEHPONICUXOJIOTIYHUX O3HAK CUHIPOMY
TeMiHeTJIEKTY, 1oTro MPUYNH, 0COOIUBOCTEM, TTPOSIBIB i METOIIB pe-
abimiTanii. [TokazaHo poJib 3aKOHIB HEHPOESCTETUKHN Y CIIPUIAHSITTI
i BiITBOpeHHi iHopMallii mpo A0BKi/UIs B MO3Ky. HaBeneHi HOBi
JaHi PO 0COOIMBOCTI BIUIMBY 3aKOHIB HEMPOECTETUKU Ha MPOLIEC
¢dopMyBaHHS OHOCTOPOHHBOTO HerekTy. [TimKpecaoeThes, 110

TIPUHIIATIA HEHPOECTETUKU TIPY OKUCHIOBAJIbBHOMY CTpPECi TTicIst
CYAMHHOI KaTtacTpothu MO3KY CTBOPIOIOTh YMOBHU JIJISI PO3BUTKY Tia-
TOJIOTIYHOTO KOJIa, TPOSIBOM SIKOTO € BiZICYTHICTh yBaru Ta BTparta
3[aTHOCTI pearyBaTH Ha MOAPA3HUKU B OJIHIH MTOJIOBUHI MOJISI 30DY.
BusHaueHo, 1110 TOYHA HElipoaHATOMisT OMHOCTOPOHHBOTO HETJIEK-
Ty € CKJIQIHOIO i 3aJINIIAETHCS TTPEAMETOM MalOYTHIX TOCTiIKEHb
JIJIS1 IOIAJIbIIOT KOTHITUBHOI peabiTiTallii malieHTiB mics iHbapK-
Ty MO3KY.

Ki11040Bi ¢/10Ba: onHOCTOpPOHHI i HETTIEKT; TEMIHETTIEKT; HEMPO-
€CTEeTHKa; IHCYJIBT; OTJISIL
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MpamineKCcoA NPOAOHIOBAHOIO BUBIAbHEHHS —

HOBi MOXXAUBOCTI TPUBAAOT AOPAMIHEPriYHOT CTUMYASLLIT

npu xBopo6i MNapkKiHCOHA

Pestome. Haiisaxncausivum nioxodom 0o dogaminepaiunoi cmumyasyii npu xeopo6i Hapkincona (XII) € 3acmo-
cysanHs aeonicmie dogaminosux peyenmopis (AIP). Ilopieusro 3 npenapamamu nesodonu AJlP xapakmepu3sy-
HOMbCS MEHUWUM PUSUKOM PO3BUMKY AIKAPCOKUX OUCKIHe3Ii | MOMOPHUX (hryKmyauiil, eidcymHicmio HeobxioHocmi
Memabdonizayii  20108HOMY MO3KY U 6CIAHOBACHUM 8 eKCnepUMeHmi HeUponpomeKmueHuM nomenyiarom. OOHum
3 HallOinbW ehbeKkMUBHUX npenapamie yiei epynu € npaminekcon — cuHmemu4te noxione benzomiazony (mempa-
eidpobenzomiazon). [lpaminexcon € nomyxcnum aeonicmom D2-peuenmopie 3 MaKcumManbHow cnopioHeHicmmo 0o
niomuny D3-peuenmopie. Cmumyasyis D2-peyenmopie bazanrvHux eaneniie 3abezneuye egpekm npenapamy w000
DPYX08UX NPOSBI6 3aX80PHO6AHHS, Y Mol uac sk cmumyaayis D3-peyuenmopie nimoiuHoi cucmemu 3MeHULye HeMomop-
HI NPOSBU, Y MOMY YUCAI NO3UMUBHO BNAUBAE HA HEUPONCUXON0RIYHUL CMAMYC [ 3MEHULYE CIYNIHb BUPAICEHOCMI
denpecugroeo cunopomy y xeopux iz XII. E¢pexkmusnicmo npaminexcony dosedena HucieHHUMU 00CAIONCeHHAMU
AK Ha panuix cmadisx XII — sk moHomepanii, makx i Ha po3eopHymux cmaodisx — y NOEOHAHHI 3 npenapamamu
1e6000nuU. I3 po36UmMKoM 3aX60PIOBAHHS CXeMA 11020 AIKYBAHHS YCKAAOHIOEMbCS 3a PAXYHOK 30iAbUeHHs KIAbKoCmi
nputiHamux npenapamie i kpamuocmi ix npuiiomy. Lle Hemuryue cmeopioe npobaemy HedoCmamuboi NPUXUALHOC
nauienmie 00 NiKy8anHa. Y 36 93Ky 3 uum po3pobaena Hoea AiKapcoka Gopma npaminekconry — npaminexcon npo-
JN0H208aHOI 0if, wjo 3abe3neuye lioeo mpueane 6UBIIbHEHHS il 00NYCKae 00HOPA308Uil NpUuiiom npomseom oHs. Lle ne
minbKu pooums NIKY8aHHs X60p02o Oinblu 3pYHHUM, ane Ul NOKPAULYE NPUXUAHICMb NAUIEHMIE 00 AIKY8aHHS, Ni0-
suugye 008620cmpoK08y epekmusHicms mepanii. Kpim moeo, npu noginbHOMy 8U8inbHeHHI NPAMINEKCOAY NPOMAOM
dobu docseaemucst Oinvi cmadinbHa 1020 KOHYeHMpPayis 8 KPosi, ujo mMoice 3a6e3neuumu Kpauyy nepeHocumicms
i eghekmueHUll KOHMPOAL CUMNIMOMIB 3AX80PIOBAHHS NPOMA2OM YCb020 OHs (K Y OeHHUll, MaK i 8 HiYHUIL Yac).
KrouoBi ciioBa: xsopoba Iapxincona; aconicmu 0ogpaminosux peyenmopie; npaminexcon npoioH208aH020
BUBINbHEHHS; NOCMILIHA doghaminepeiuHa cmumyasayis

XBopoba [lapkincona (XII) — me xpoHiuyHe porpecy-
10U€ 3aXBOPIOBAHHS TOJIOBHOTO MO3KY, 11O MPOSIBISIETHCS
MepeBaXKHO PYXOBUMMU po3jiagaMU Y BUIJISIIL TiITOKiHe3ii,
PUTiIHOCTI M’SI13iB, TPEMOPY CIIOKOIO i IMMOCTYpaIbHUX I10-
pYllIeHb, a TAKOX LIUPOKUM CIEKTPOM HEMOTOPHUX PO3-
JIaJiB, 110 BKJIIOYA€E BereTaTUBHi, KOTHITMBHIi, aheKTUB-
Hi, ceHCOpHi Ta iHwi mopyiieHHs [1, 2]. He3Baxarouu Ha
MYJITUCUCTEMHICTh ypaxkeHHs, Bi1acTuBoro XI1, ocHoBHe
3HaYeHHs Yy (hOPMYBaHHI KJIIHIYHOTO CUHAPOMY HaJa€ThCSI
naToJorii 10GaMiHITPOIYKYIOUNX HEUPOHIB Y KOMITAKTHii

YacTUHI YOpHOI cyOCTaHIIil cepeqHboro Mo3Ky [3]. Came
TOMY KJIFOYOBHMM I1imxomoM y Teparii XII mporsarom yxe
NIEKIIBKOX IECSTUIITh 3aTMIIIAETHCS KOPEKILisl HepoTpaHCc-
MiTepHOTO, i B Iieplry 4yepry nogamiHoBoro, nucbagaHcy B
LIEHTPpaJIbHI HEPBOBIill cUCTeMi, 3[ilICHIOBAHOTIO IpU3HA-
YeHHSIM To¢aMiHeprivHuX 3aco0iB, eI 3a BCE JIEBOAOIU
i aroHictiB nogaminoBux peuentopi (AJIP). s Tepamis
Ma€ CUMNTOMATUYHUIA XapaKTep i J103BOJISIE iICTOTHO KOM-
MEeHCYBaTU PYXOBi (PYHKIIil MallieHTa, a TAKOX MPOTSTOM
TPUBAJIOTO Yacy 30epiraTv MpUIRHSITHY SIKiCTb XUTTS [4].
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PoAb NpamMineKkCoAy — AroHicra
AODAMIHOBUX peLenTopiB Y AiKYBOHHI
XBOpo6u NapKiHCOHA

[Ipermapatamu nepioro psay npu XI1 € neBomona it
pizHOMaHITHI TipenctaBHuKU rpynu AP [5, 6]. JleBomo-
a 3TUIIAETHCS 3araJIbHOBU3HAHWUM 30JI0TUM CTaHIapTOM
y JIiKyBaHHI 11bOTO 3aXBOPIOBaHHSI, TIPOTE BXe uepe3 3—5
POKIB ITiCJIsI ITOYATKOBOT'O BUPAXKEHOTO IIPOTUMIAPKIHCOHIU-
HOTo e(eKTy 3’ SIBIISIIOTHCS XapaKTepHi JIiKapChKi ycKIam-
HeHHSI — (QJyKTyalii KJiHIiYHOI CMMIITOMAaTUKU U JIEBO-
JoIa-iHAYKOBaHi AucKiHe3ii [7]. Y 3B’sI3Ky 3 LIUM MeauKa-
MEHTHU, 110 JiI0Th B 00OXi/l JereHepyrurx HirpocTpiapHUX
HENPOHiB, TOOTO Oe3MoCePeNHbO CTUMYJIIOIOTh 10(haMiHOBI
PEeLIeNTOPHU, € MATOT€HETUYHO 3HAYYIIUMU B KOMILUIEKCHIl
JiKapcewKii Teparii XIT [8, 9].

[TosiBa HeeproliHOBMX aroHicTiB 1oaMiHOBMX pelieT-
TOPIiB, TAKUX SIK TIPAMITNIEKCOJI, CIIpUsIA TIEPETJISI Ty TAKTUKHT
BeneHHs1 oci6 i3 XIT [10—12]. Tak, y maitieHTiB i3 XBopoOo0
Ha PO3TOPHYTUX CTalisIX, SIKi OTPUMYBaJIU TIperiapaTu JIEBO-
nonu, nonaBaHHs AJIP 103B0INII0 3MEHITUTH A03Y JIEBOJO-
MU i, OTXE, 3HU3UTU PU3UK PO3BUTKY i BUPAXKEHOCTI MO-
TopHUX QIIyKTyaliil i muckinesiii. Hamani Oyo rmokasaHo,
1110 TaHMI KJIac JIiKapChKUX 3aC00iB IpU BUKOPUCTAHHI B
MOHOTepaIii Ha moyatkoBux ctagisix XI1 3a eheKTUBHICTIO
He MOCTYNaEeThCs Mpenaparam JeBOAONU i JO3BOJISIE Bifl-
CTPOUMTH iX Npu3HaueHHs [13, 14].

o mepeBar AJIP Hanexatb [15, 16]: Ginbl TpuBaauii
(TIOpiBHSIHO 3 JIEBOJOMOIO) Tepioa HaIliBBUBEAECHHS I
OiTbII cTabiIbHA CTUMYJISILST 1O0(DaMiHOBUX PELIEITOPIB;
MEHIINI PU3UK PO3BUTKY MOTOPHMX (PIIyKTyalliit i qucKi-
He3ili; BucoKa e(eKTUBHICTh IIOJ0 TPEMOPY; BiICYTHICTb
KOHKYPEHIIil 3 XapuOBUMU aMiHOKHUCIOTaMMU, 1110 JO03BOJISIE
npuiivatu AP He3anexxHo Bim mpuitoMy 1Xi; BiICyTHiCTb
HEOOXiTHOCTI ITOAAIBIIOrO METa0O0Ii3yBaHHS B LIEHTPaJlb-
Hili HEPBOBIill CUCTEeMi; aHTUACTIPECUBHUN e(DEKT.

IIpaminexkcos — CUHTETUYHUIA HeeproJliHOBUIA arOHICT
nogaMiHOBUX peLenTopiB, MOXiaHe 0€H30Tia30.y, 110 Ie-
peBaxHo nie Ha D3-nintun D2-nodamiHoBuUX penientopis
y cTpiatymi it 1iMOiuHi# cuctemi [17]. 3aBASIKA CTUMYJISILIT
D2-penenTopiB 6a3aabHUX TaHIJIIIB Mperapar 3ade3rnedye
edeKT BiTHOCHO PyXOBUX ITPOSIBIB 3aXBOPIOBAHHSI, 4 CTUMY-
Jsuis D3-penientopiB JiMOIYHOT CUCTEMU 3MEHIITYE HEMO-
TOPHI MPOSIBUA, Y TOMY YUCJIi TTO3UTUBHO BILJIMBAE HA HEMi-
POTICUXOJIOTIYHMIA CTATYC i 3MEHIIYE CTYIiHb BUPAXKEHOCTI
IeTIPeCUBHOTO CMHIpoMy y xBopux i3 XI1 [18—20, 25].

3acTocyBaHHs IpaMiMeKcoiy e(peKTUBHE Ha BCiX CTali-
s1x xBopoou IlapkiHcoHa — paHHilA, PO3rOPHYTIi i Mi3Hil.
Ha panniii cranii XI1 npu3HayeHHs IIpaMileKcoly siK MO-
HoOTeparii abo B KoMOiHallii 3 iHr0iTOpOM MOHOAMiHOKCH -
a3y Tuiy B, aMaHTanruHOM a0 XOJIiHOJITUKOM [T03BOJISIE
iCTOTHO MOKpPAIIUTH OCHOBHI CUMIITOMU MapKiHCOHI3MY
i1 BiICTPOUMTHU MPU3HAYEHHS TpenapariB JeBOAON, TUM
CaMUM 3HU3UTU PU3UK PO3BUTKY MOTOPHUX (PIIyKTYyalliit
i MUCKiHe3ili, 1110 HEeMUHYYe BUHUKAIOTh Ha TJIi TPUBAJIOL
Tepariii JieBoaonoto. TpuBaii MPOCNEKTUBHI JOCTiKeHHS
JNEMOHCTPYIOTh, 110 HaBiTh Yepe3 6 POKiB MiCIs MOYaTKy
JIIKyBaHHS B 0Ci0, SIKi TOYMHAIU HOro 3 IpaMilleKCOoIy,
yacToTa AMCKUHE3il Oyaa HMXKYOI0, HiX y Malli€HTIB, SKi
MOYMHAIM Tepallilo 3 Ipemnaparis jesogonu [21-23].

Ha posropnyriii i mi3Hiil ctagisx XII 3acTocyBaHHS
MpaMinekcoy B KoMOiHallii 3 mperaparamMu JeBOIOIM 10-
3BOJISIE 3HU3UTU HEOOXiHY J03y OCTAaHHBOTO, 3MEHIIUTH
BUPAXEHICTh YCKJIAIHEHb, 1110 BUHUKAIOTh TIPU TpUBaJIiii
Tepartii JIEeBOAOIIO, a TAKOX MPOBECTU KOPEKIIil0 MOTOP-
HuUX uyKTyaiiit i [uckinesiit. Sk cBimunTh GaratopiuHmii
JTOCBIJI 3aCTOCYBaHHSI, MPAMITNIEKCOJI 3a CBOEIO e(PEeKTUBHIC-
TIO TIepeBepPIIyE IMIPOTUIIAPKIHCOHIUHI 3aCO0M iHIIMX TPy
IIPpY MOTOPHUX (DIIYKTyallisx, 3a0e3Medyoun OiJIbII 3HaYHe
MMOJOBXEHHS ITepioay «BUMKHEHHsI» [21].

[Ipaminekcon Mae aHTMOKCUIAHTHUI edeKT, peasi-
30BaHUM 32 paXyHOK HasIBHOCTI B MOTro CTPYKTYpi Tinpo-
KCUJIbOBAHOTO O€H30JIbHOTO KiJblIsl, 1110 MA€ BIACTUBOCTI
30Mpaya BiIbHMUX pagukaiiB. BiH migBullye ekcripecito
[JIyTaTioOHY, KaTajla3u i CynepoKCUIINCMYTa3u B HEHpPO-
Hax, 3arnobirae mii MiTOXOHApialbHUX TOKCHUHIB, 3HAUHO
3MEHIIIYE KOHIICHTpallil0 aKTUBHUX (DOPM KUCHIO B MiTO-
XOHApiaabHIM Gpakirii [26]. AHTHATTONTOTUIHWIA TTOTEHIIi-
aJl IPaMireKcoJly MPOsIBISETbCS PEKPYTYBAHHSIM MO3KO-
Boro HeliporpodiuHoro ¢pakropa (BDNF), 3amobiranusm
KaJbLii3aIeXHiil JereHeparlii MiTOXOHIPili, 3SMEHIIIEHHSIM
aKTHBallil Kacma3u-3 i BUBUIbHEHHIM 1uToxpoMy C — iH-
IYKTOpiB amornro3sy [27, 28].

Jlo mnoaMiHepriyHUX HePOIIPOTEKTOPHUX BJIaCTUBOC-
Tell mpaMineKcoay BiTHOCITb CTUMYJISILLIIO TIPeCUHAINTUY-
HMX A0(aMiHOBUX aBTOPELIENTOPIB (KOHTPOJIb CUHTE3Y it
Kpyroooiry gogamMiHy), a TaKOX iHriOyBaHHS IJIyTaMaTHOT
HEeMPOTOKCUYHOCTI, OB’ SI3aHOI 3 TilepaKTUBHICTIO CyOTa-
JlamivyHOTO siipa. TakoX y KJIiHIYHI MpaKTHIIi € MeBHi He-
TMpsiMi O3HAKW, BUSIBJICHI 3 BUKOPUCTAHHSIM TTO3UTPOHHOT
eMiciitHo1 Tomorpadii, 1110 CBimYaTh MPO MOXKJIUBY 31aT-
HICTb TMPaMINeKCcoay CIOBUILHIOBATU TEMIT HAPOCTAHHS
JlereHepaTUBHUX 3MiH HIrpoCTpiaTHUX TepMiHatiB [29].

MpaminekCoA NPOAOHIOBAHOT AT —
HOBi MOXXAUBOCTI B AiKyBOHHI XBOPOGU
MNapkiHCoHa

3 po3BUTKOM XxBopoOu [lapkiHCOHA cxema JIiKyBaHHSI
HEMMHYYE YCKJIATHIOEThCS 3a PaXyHOK 30iIbIIEHHS Kilb-
KOCTI NPUMHATUX TIpenapaTiB i KpaTHOCTI iX npuiiomy. Lle
HEMUHYYE CTBOPIOE IIPOOJIeMy HETOCTaTHBOI IPUXMIIBHOCTI
MAli€HTIB OO0 JIIKyBaHHS: YMM CKJIQIHIIIIA cXeMa JIIKyBaH-
H$I, YUM OiJibllIe MpernapariB Nali€eHT 3MYIIEHU TTpuiimMa-
TH, YAM BHUIIA KPATHICTH iX IIPUIAOMY, TUM JACTIIIIE IMAIli€HT
HaBMUCHO a00 HEHAaBMUCHO BiIXWJISIETHCS Bifl TPU3HAYEHb
JiKapsi. ¥ 3B’13Ky 3 IIMM PO3p00Ka HOBUX JIIKAPCHKUX (hOpM
MPOTUMNAPKIHCOHIYHUX IpenapariB, 110 3a0e3IeUyIoTh iX
TpMBaJie BUBiIbHEHHS I TOMYCKalOTh OMHOPA30BUM MpH-
MOM TMPOTSATrOM JHSI, HE TIPOCTO POOUTH JIiKYBaHHSI OiJIbII
3pYYHUM, aJI€ i, TOKpaIlyIO4Yu MPUXUIbHICTh MALli€HTIB 10
JIIKyBaHHSI, TTiJIBUIILYE JOBrOCTPOKOBY €(PEKTUBHICTh TEpa-
mii [30, 31].

[Ipaminexcon momosxeHoi aii (Acino Pharma) — HoBa
JlikapcbKa (hopMa MpaMirekcoy 3 TPUBAIUM (KOHTPOJIbOBA-
HUM) BUBLIBHEHHSIM, 110 TIPUITYCKAE OJTHOPA30BUIT MPUITOM
npotsroM aHs. Ha BimMiHy Bin TpaguiiitHoi (popmu mmpami-
IEeKCOJIy 3 HeTallHMM BUBLIbHEHHSIM, SIKYy HEOOXiTHO Mpu-
MiMaTH TpU pa3u Ha JeHb, HOBa (hopMa Iepeadadae oqHopa-
30BUI IPUIIOM MPOTSATroM 100U. AKTUMBHA Ail04ya peYOBUHA B
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TabseTkax 000x (hopM ileHTUYHA, OHAK 3aBISIKU OCOOIMBIl
CTPYKTYpi TaOJeTKM MpenapaTy MOJOBXKEHOI [Iii mpaMineKk-
COJI TIPY MPOXOKEHHI Uepe3 IITYHKOBO-KUIIKOBUM TPaKT
MOCTYITOBO MEPETBOPIOETLCS HA T'eJib, PIBHOMIPHO BUBLIb-
HSIETBCS TIPOTSITOM 24 TOAMH, 11O JO3BOJISIE 3a0e3I1euyBaTh
CTabiJIbHY TepareBTUUHY KOHILEHTpAIIito JIiKapchKOi pevo-
BUHU B OpPraHi3Mi yrmpo0BX TPHUBAJIOTO Mepioay vacy, a Ta-
KOX ITiABUIIYE MPUXIBbHICTh MALIIEHTIB 10 Teparii [32—34].

IIpu po3poO11i HOBOI JTiKapchKoi (hopMu Oyia BpaxoBa-
Ha MOXKJIMBICTb IIPOCTOr0, OMHOMOMEHTHOTO MEPEXOAY Bifl
TpaauliiiHoi (hopMu IpenapaTy 10 HOBOI, OCKIJIbKU PiBHi
JI0OOBi 103U IMpernapaTy 3 HerallHUM i TpUBaJIMM BUBIIb-
HEHHSI YMHSITh OJHAKOBY MPOTUIAPKIHCOHIYHY Hito [34].
Ile 6yno minTBepmxeHo B gocaimkenHi O. Rascol [35], y
SIKOMY B3SUTM y4acTh 156 malieHTiB, sIKi CTpaXmaioTh Bif
XI1. Moro pe3yasraTi IPOAeMOHCTPYBAIH, IO ITPH OTHO-
MOMEHTHOMY IlepeBeIeHHI MaILi€HTIB, AKi MPUMaIN pa-
Hillle rpernapar i3 HeralHUM BUBUIbHEHHSIM, Ha PiBHY 103y
npenapary 3 TPUBaJIUM BUBLIBHEHHSIM JIOCSITHYTUI e(heKT
30epiraeTbesty 84,5 % Bunankis. binblire Toro, ipu epexo-
IIi Ha TIperapar i3 TPMBaJIMM BUBUIbHEHHSIM Bid3Havyajacs
TEHJICHIIis 10 3HXKeHH olinku 3a UPDRS, 6inbir Buco-
KOI OLIIHKY 32 IIKaJIOI0 3araJIbHOTO BpaxkeHHsI, 30IbIIIEHHST
yycia pecrionaepis [35].

IloniGHi pe3yabraTv OyJM OTpMMaHi B AOCHiIXKEHHI
Y. Mizuno [36], y IKOMY yCTillTHE OTHOMOMEHTHE TepeBeIcH-
HSI Ha TIpernapar MpaMireKcoy 3 TPUBAJIMM BUBLIbHEHHSIM
Oyno 3aificHere y 83 % 3 112 nartieHTiB, SIKi B3SUIM B HbOMY
y4dactb. Bisblire Toro, npu oMY Bin3Hauazacs TEHACHLIIS 10
OLTBIIT BUCOKOTO e(heKTy Mpu 30epeskeHHi Ti€l 3k 1000BOI 1031.

ITpaminekcos MOJOBXEHOI 11ii BUITYCKAETHCSI B TaOJIET-
Kax i3 go3yBaHHaM 0,75 i 1,5 MT, 110 JO3BOJISIE TTIOCTYIIOBO
nimbupatu no3y. TabaeTku ciin mpuiiMaTtul 1 pa3 Ha JeHb,
OpUOJIM3HO B OOMH i TOU K€ Yac, HalOIbII 3pYyIHUI 1T
nauieHTa. Ik mokasye NMpakTUUYHUI IOCBid, MallieHTaM i3
paHHboIo cTaniero XI1 kpaiie nmpuiiMati mpenapar y paHKOBi
roavHu. SAKio mpomyliieHa 103a npemnapary, ii CJIia IpuiHsI-
TH, SIKILIO 3 MOMEHTY 3BUYAIHOTO Yacy NpuiioMy He MUHYJIO
noHan 12 roguH, B iHIIOMY BUMAIKY Yepropa J103a OBMHHA
MpUMaTUCS] HACTYITHOTO JHSI Y 3BUYaitHuii yac [21].

SK110 ipamirexkcos MoYnHaEe MpUMaTH Malli€HT, SIKU
YK€ 3HAXOJUThCS Ha JIIKyBaHHI JIEBOJOIIOI0, 1032 OCTaH-
HBOI MOXe OyTH 3HUXeHa, 0COOJMBO TTPU BUHUKHEHHI J10-
damineprivnnx yckinagHeHb. Y mociimkeHHi O.C. JleBina
OyJ10 MMOKa3aHo, 110 TPU3HAYEHHS IMPaMIITeKCOJTy MPOJIOH-
TOBAaHOTO BUBiIJILHEHHS IalliEHTaM, SIKi paHillle OTpUMY-
BaJIM JIEBOJOIY, TO3BOJISIE TIPOTATOM 6 MICSLIB 3HU3UTH il
03y Oi/blle HiX y MOJIOBMHI BUIAAKiB: Yy XBopuXx i3 1—II
cramissMu — y cepeqHboMy Ha 20 %, a y xBopux i3 -1V
cramissmu — Ha 10 % [41].

MNpaminekcoA NPOAOHFOBAHOT Al —
AOBEAEHO ePeKTUBHICTb AiKyBAHHS XTI
HQ PAHHIN CTAA|T 30XBOPIOBAHHS

EdexTuBHICTh Mpaminekcoiy 3 TpUBaJIUM BUBIJTbHEH-
HSM Yy MALi€HTIB i3 paHHboo cTamiero XII minTBepmkeHa
B JEKIJIBKOX TJ1ale00-KOHTPOJbOBAHUX JOCIIIKEHHSIX. Y
nociimkeHHs: W. Poewe et al. (2011) G6yno BkitoyeHo 539
MNAali€HTIB, CepeaHs TPUBAJICTh 3aXBOPIOBAHHS CTaHOBMWIA

12 micsuis. [TawieHTiB pO3NOAIAIN HA TpU TPy (CHiBBiI-
HoueHHs 2 : 2 : 1). [epia rpyna orpuMyBajia rpemnapar 3i
IIBUIKUM BUBLIbHEHHSIM, Ipyra — 3 TPMBAJIMM BUBLIbHECH-
HSIM, a TpeTsT — I1ae0o MpoTsAroM 26 TYXHIB. BusBumiocst,
110 0OMMBI JIiKapchKi (popMU OJTHAKOBO 3MEHIIIYIOTh BHUpa-
JKEHICTh CUMITTOMIB MapKiHCOHi3MY, OLIiIHIOBaHY 3a cymap-
HuM nokazHukoM yactuH I1 i 11 mkanu UPDRS, a Takox
3a IIKAJIOK0 3arajibHOro BpaxkeHHs. He BUsiBiIeHO CyTTEBUX
BiIMiHHOCTEH i 3@ 4aCTOTOIO MOOIYHMX epeKTiB [42].

VY nocnimxenni L. Salin et al. (2009) Gyso BiazHaueHo,
1110, HE3BaXKarouu Ha ITOPiBHSIHHI pe3yJIbTaTy IIPU 3aCTOCY-
BaHHi 000X JlikapchbKUX (popM ITpamMinekcosy (olliHKa 3a 10-
nomoroto mkanu UPDRS i nikanu 3araibHOro KJiHiYHOTO
BpaXK€HHS), MOKA3HMK 3a LIKAJIOI0 3araJIbHOTO KJIIHIYHOTO
BPaKEHHSI MALLIEHTIB OYB BUILIMM ITPY BUKOPUCTAaHHI Tpe-
napary 3 TpMBaJIMM BUBLJIbHEHHSIM. Lle Moxe BigoOpaxkaTu
OiNIBIL CTIPUSITIIMBY JIit0 TaHO1 JIiKapCchKoi (hOpMU HA HEMO-
TOpHI cuMnTomu [43].

R. Hauser et al. (2009), siki npoBoawiu miaiedo-KoHT-
pOJIbOBaHE MOCJIIIKEHHS TMperapary 3i IIBUIKUAM i TpUBa-
JIUM BUBUIBHEHHSIM 32 y4acTio 259 malilieHTiB i3 XBOpoOOoIo
[NapkiHcoHa (TpUBaJiCTh 3aXBOPIOBAHHSI OJIM3HKO POKY),
TaKOX MIMIIUIM BUCHOBKY PO €KBiBaJeHTHY €(DEKTUBHICTh
piBHUX 1000BUX 403 000X JiKapchKMX ¢opM (OlliHKa 3a
yactuHamu 11 i 111 mkanu UPDRS 3uusunacsa va 7,51 7,4
OaJta BiIMOBIIHO), PU LILOMY ITPOdisib i YacTOTa MOGIYHUX
edekTiB OyIu OpiBHIHHUMU [44].

[IpoBeneHHsT KJIHIYHUX TOCHIIKEHb 3 METOIO MOPiB-
HSIHHSI 3pYYHOCTI 3aCTOCYBaHHSI TPAaAWIIiIHOI i TIPOJIOHTO-
BaHOi (hopMM MpamirneKkcory Ha paHHii craaii XI1 moka-
3aJ10, 110 Maiitke 94 % pecTroHIEeHTIB BiIIal0Th MepeBary
mpernapary 3 ogHOpa3oBuM TipuitomoM. Lle moB’s3aHo 3
MEHIIIOI0 MMOBIpHICTIO 3a0yBaHHS PO MPUIIOM IIpernapa-
Ty, @ TAKOX i3 TICUXOJIOTIYHUM BiTUyTTSIM 3MEHILIEHHS KiJlb-
KOCTi MEIMKAMEeHTIB, 1110 MPUMaIOThCs 1oaHs [34].

30CTOCYBAHHS NPAMINEKCOAY
3 TPUBAAUM BUBIAbHEHHSM
HO PO3rOPHYTIN i Ni3HIN CTAAISX
XBOpPOo6u NapKiHCOHA

Ha posropnyriii i mi3Hiii cragisix XI1 yci mamieHTn 3my-
IIEHi TTOYMHATU TIPUIOM MpernapariB JeBOIOIU, TOMY 110
JIIKApChKi 3aCO0U iHIUX TPYIT BXE HE MOXYTb KOMIIEHCY-
BaTU BCe HapocTalounii pyxoBuii gediuut. [Ipu npomy mo-
CTYIIOBO PO3BUBAETHCS TpaHC(HOPMALIis KIHIYHOI KapTUHNA
3aXBOPIOBAHHS, 3 SIBJITIOTHCSI MOTOPHI (DITyKTyallil i IMCKiHe-
3ii. [IpaMineKcoJ MpoJIOHrOBaHOIO BUBLILHEHHS 33 PaXyHOK
TPpYBaJIOl aKTUBallii 10(haMiHOBUX PELIEITOPIB CIIPUSIE 3MEH-
LLIEHHIO BUPAXKEHOCTI MOTOPHUX (IyKTyalliii i TUCKiHe3ii,
3MEHILYE TPUBAJTICTD MEPIOAY «BUMKHEHHSI», a TAKOX JI03BO-
JIsIE 3HU3UTU TOOOBI 03U ITpernapariB JIEBOIOIIH.

Hait6inbin BaxkJuBe AOCHIIXEHHS IMpaMilleKcojy 3
TPUBAJIMM BUBLUIbHEHHSIM Ha PO3TOPHYTIiil cTazil XBOpooOUu
[MapkiHcoHna Oysno BukoHaHe A. Schapira et al. (2011). ¥V
HbOMY B3sUI1 y4yacThb 517 nauieHTiB i3 xBopoboto [lapkiH-
coHa (TPUBAIICTh 3aXBOPIOBAHHSI OJIM3bKO IIIECTU POKiB),
SIKi mpuiiManu B cepeaHboMy 600 Mr J1eBOIONM Ha H00Y.
[NaienTn Oynu po3nijieHi Ha TpU IPYIIM Y CIiBBiIHOIIEHHI
1:1: 1, npu ubomMy ofHa 3 IpyIl IpuiiMaia TpaaulliiiHy
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N

dopmy npaminekcosy, iHilla — cyyacHy hopMy Ipernapary,
TpeTs — Iu1aneoo.

Ha T1i mpuitomy npaminekcoity 3 TpUBaJIuM BUBITbHEH -
HSIM TIOPiBHSTHO 3 BUXiTHUM PiBHEM BiI3HAU€HE 3HUXKEHHSI
owuinku 3a I i IIl vactmaamu UPDRS Ha 11 6anis (4,9 6ana
MOPIBHSIHO 3 T1a11e00), a TPUBAJIICTh MEePioay «BUMKHEH-
HsT» 3MeHIIwIacs Ha 2,1 romuau Ha no0y (0,7 ToguHuT moa0
miane6o). BiporimHux BimMiHHOCTEe# OO0 KJIiHIYHOI'O
edeKTy MOpiBHSIHO 3 TIperapaToM MpaMineKcoly HeraitHo-
ro BUBiIbHEHHS Big3HaueHo He Oyio. YacToTa ii CTymiHb
BUPAXEHOCTI MOOIiYHMX e(heKTiB Mpy 3aCTOCYBaHHiI 000X
JiKapchbKUX (popM OyJIM MOPiBHSIHHUMM, IPOTE 4acToTa
HYIOTH ¥ 3amaMopoyeHHs Ha (oHi puitoMy mpenaparty 3
TPUBAJIMM BUBLIbHEHHSIM OyJla HUXKUYOIO, HixK ITpY ITpUiioMi
TpaauliitHoro nmpemnapary [45].

[1pu mpoBeaeHHI KAiHIYHUX JOCTiIKEHb 3 METOIO TO-
PIBHSIHHSI TPaJMIIIAHOI i TPOJIOHTOBaHOI (hOPMU MpaMireK-
COJTy cepe/l Malli€HTIB i3 PO3TOPHYTUMU CTallisIMU XBOPOOU
MpoJioHTOBaHY hopmy Bubpanu 89 % yJacHUKIB OIMUTYBaH-
HS, BiI3HAYMBIIN 3PYIHICTh OZHOPA30BOro mpuiiomy [21].

BuCcHOBKM

Otxe, TIpaMiIleKcoJl MPOJIOHIOBAHOI il — 11e HOBA JIi-
KapcbKa (hopMa IpaMiIieKcory 3 TpUBaJIMM (KOHTPOJIbOBaA-
HUM) BUBIJIBHEHHSIM, 10 Mepeadavae Moro oJqHOpa30BUit
MNPUIOM TIPOTSITOM JHS. 3aBISIKU OCOOJMBIN CTPYKTYpi
MpaMileKkcoJ IPOJJOHIOBAHOI il MPpU MPOXOIKEHHI yepes
LIJTYHKOBO-KHUIIIKOBU TPAKT MOCTYITOBO MEPETBOPIOETHCS
Ha reJib, piBHOMIPHO BUBUIBHSIETHCS MIPOTITOM 24 TOAMH,
110 103BOJIsIE 3a0e3meyyBaTh CTaOUIbHY TeparneBTUYHY
KOHIIEHTpALIil0 JIiKapChKOI PEUOBUHU B OPTaHi3Mi MpoOTSi-
roMm TpuBajoro nepiomay vacy. Lle, y cBoto uepry, 103BoJIsSIE
e(eKTUBHO KOHTpojoBaTu cuMntomu XII, mokpaiiye
NPUXWIBHICTh MAlliEHTIB OO0 Tepallii, 3MEHIIYE YacTOTy
MPOIMYCKiB IPUIOMY 103U.

V noaBiitHMUX CIMUX paHIOMi30BaHUX KOHTPOJbOBA-
HUX OOCJIIKEHHSIX 3a yJ4acTIO MAlLli€EHTIB SIK 3 paHHIMU,
Tak i mi3HiMu cragismu XI1 Oyj10 MpoaeMOHCTPOBAHO,
IO MpaMineKcoya 3 MPOJOHTOBAaHUM BUBIJIBHEHHSIM 3a
e(beKTUBHICTIO €KBiBaJIEHTHUIA MpaMineKcosy HerahHoro
BUBiIbHEHHS. [1py iboMy o0MABI JTiKapchKi hopMU IIpe-
mnapaTy BipOTiTHO IIepeBepIIyIOTh Iialebo. [lepeBeneHHS
MauieHTiB 3i cTaHAapTHOI (hopMu Ha (hOpPMY 3 ITPOJTOHTOBA-
HUM BUBIJIbHEHHSIM MOXHa 31ilICHIOBaTA OTHOMOMEHTHO,
Mpu 1IboMy Oinbiie HiX y 80 % malieHTiB KOPEeKIlis 1031
He TIOTpiOHa.

Konduikr inTepecis. He 3asBneHuii.

Cnucok Aiteparypu

1. Kamynuna E.A., Maneixuna E.A., Yykanosea A.C. Bonesns
Ilapxuncona. http://do.rsmu.ru/fileadmin/user _upload/Ilf/lf16/
Bolezn _Parkinsona.pdf.

2. Unnapuowrun C.H., Ceausepcmos F0.A. bonesznv Ilapxun-
cona. Cnpasounuk npakmukyrouwe2o cneyuarucma. Mockea, 2019.

3. Hanapuowkun C.H. Boaesns [lapkuncona u paccmpoiicmea
deudicenuil. Pykoeodcmeo oas epaueil. Mockea, 2011. C. 41.

4. llimoxa B.H. Dxcmpanupamudnsie paccmpoiicmea. Pykosod-
cmeo no duaznocmuxke u aeuernuro. Mockea, 2002.

5. Unnapuowrun C.H. Iapxunconusm ¢ pannum navanrom. Heps-
note 6oneznu. 2006. Ne 3. C. 14-20.

6. Unnapuowrun C.H., Heanosa-Cmonenckas U.A., 3acopos-
ckas T.b. u dp. Cemunemnuii onsim npumenenus Mupanekcay 601v-
HbIX ¢ PA3AUYHBIMU (hOPMAMU NEPBUYHO20 NAPKUHCOHUIMA. 2KYDH.
neepoa. u ncuxuamp. 2006. Ne 11. C. 26-32.

7. Hanapuowrun C.H. Tepanus napKunconuszma: 603mMojicCHOCMU
u nepcnekmugnl. Consilium Medicum. Heepoa. u peemamon. 2009.
Ne 1. C. 35-40.

8. Kpviucarnosckuii I H., Kapabans U.H., Mazaesa C.B., Kyue-
pany B.I., Kapabane H.B. boae3us [lapkuncona (a3muonoeus, kau-
Huka, duaeHocmuka, neuenue, npoguraxmura). Mockea: Meduyuna,
2002. 335 c.

9. Olanow C.W., Stern M.B. Sethi K. The Scientific and Clini-
cal Bases for the Treatment of Parkinson’s disease. Neurology. 2009.
Vol. 72. Ne 21. Suppl. 4. S9-555.

10. ®edoposa H.B., Kyaya T.K. Oneem npumenenus
npamunexcona 6 sevenuu 6oseznu Ilapkuncona. Consilium Medicum.
2007. Ne 2. C. 103-107.

11. Reichmann H., Brecht H. M., Koster J. et al. Pramipexole in
routine clinical practice: a prospective observational trial in Parkin-
son’s disease. CNS Drugs. 2003. Vol. 17. Ne 13. P. 965-973.

12. Korczyn A.D., Gurevich T. Parkinson’s disease: before the mo-
tor symptoms and beyond. J. Neurol. Sci. 2010. Vol. 289. P. 2-6.

13. Parkinson’s Study Group CCI Long-term effect of initiating
pramipexole vs levodopa in early Parkinson disease. Arch. Neurol.
2009. Vol. 66 (5). P. 563-570.

14. Hauser R.A., Auinger P. Parkinson Study Group. Determi-
nation of minimal clinically important change in early and advanced
Parkinson disease. Mov. Disord. 2011. Vol. 26. P. 813-818.

15. Parkinson’s Study Group. Pramipexole vs levodopa as initial
treatment for Parkinson disease: a randomized controlled trial. JAMA.
2000. Vol. 284. Ne 15. P. 1931-1938.

16. Chen J. Optimizing use of a dopamine agonists in Parkinson
disease. Pharmacy Times. 2007. Vol. 73. P. 111-121.

17. Ferreira J., Katzenschlager R., Bloem B. et al. Summary of
the recomendations of the EFNS/MDS-ES review on the therapeutic
management of Parkinson’s disease. European Journal of Neurology.
2013. Vol. 20. P. 5-15.

18. Parkinson Study Group. A randomized controlled trial com-
paring Pramipexole with Levodopa in early Parkinson’s disease: design
and methods of the CALM-PD study. J. Clin. Neuropharmakol. 2000.
23(1). 34-44.

19. Pinter M.M., Pogarell O., Oertel W.H. Efficasy, safety and
tolerance of non-ergoline dopamine agonist pramipexole in the treat-
ment of advanced Parkinson’s disease: a double-blind, placebo con-
trolled, randomized, multicentre study. J. Neurol. Neurosurg. Psychia-
try. 1999. 66(4). 436-41.

20. Pogarell O., Gasser T., van Hilten J.J. et al. Pramipexole in
patients with Parkinson’s disease and marked drug resistant tremor:
a randomized double-blind, placebo controlled, multicentre study. J.
Neurol. Neurosurg. Psychiatry. 2002. 72(6). 713-20.

21. Jlesun O.C., Cmonenyeea HU.I., Ilepencoonom b. Dpghex-
mueHocme npamunexconra npu 6onesnu Ilapkuncona (no danuvim
omkpbimoeo 12-mecsunoeo uccaedosanus). Papmamexa. 2007. Ne 1.
C. 28-34.

22. Dziedzicka-Wasylewska M., Ferrari F., Johnson R.D. et al.
Mechanisms of Action of Pramipexole: Effects on Receptors. Rev. Con-
temp. Pharmacother. 2001. 12. 1-31.

32 Mi?2KHapOAHUH HEBPOOTIYHHH 2KypHad, ISSN 2224-0713 (print), ISSN 2307-1419 (online)

Tom 17, N° 3, 2021



INJ)

IpakTHKy040My HeBpoaory /To Practicing Neurologist/

23. Kvernmo T., Hdrtter S., Biirger E. A Review of the Receptor
Binding and Pharmacokinetic Properties of Dopamine Agonists. Clin.
Therap. 2006. 28. 1065-1078.

24. Jlesun O.C. [lpumenenue npamunexcona ¢ ONUMenbHuiM 8bl-
ce0b0xcOenuem 6 aewenuu bonesnu Ilapkurncona. https://umedp.ru/
articles/primenenie_pramipeksola_s_dlitelnym_vysvobozhdeniem_v_
lechenii_bolezni_parkinsona.html.

25. Jlesun O.C., @edoposa H.B. boaesns [lapkuncona. Mockea,
2006.

26. Jenner P., Konen-Bergmann M., Schepers C., Haertter S.
Pharmacokinetics of a once-daily extended-release formulation of
pramipexole in healthy male volunteers: three studies. Clin. Ther.
2009. 31(11). 2698-2711.

27. Mireau J., Schneider F.J., Ensinger H.A. et al. Pramipexole
binding and activation of cloned and expressed dopamine D2, D3 and
D4 receptors. Eur. J. Pharmacol. 1995. 290(1). 29-36.

28. Moller J.C., Oertel W.H. Pramipexole in the treatment of Par-
kinson’s disease: new developments. Expert Rev. Neurother. 2005. 5.
581-586.

29. Olanow C.W., Stern M.B., Sethi K. The Scientific and Clini-
cal Bases for the Treatment of Parkinson’s disease. Neurology. 2009.
Vol. 72. Ne 21. Suppl. 4. §9-555.

30. Chwieduk C.M., Curran M.P. Pramipexole extended release
in Parkinson’s disease. CNS Drugs. 2010. Ne 24. 327-336.

31. Grosset K.A., Bone 1., Grosset D.G. Suboptimal Medication
Adherence in Parkinson’s Disease. Mov. Disord. 2005. Ne 20(11). C.
1502-1507.

32. Rascol O., Barone P., Debieuvre C.D. Overnight switching
from immediate- to extended-release (ER) in early Parkinson’s dise-
ase. Neurology. 2009. 72 (11 Suppl.). A320.

33. Jlesun O.C. Ilpamunexcon 6 aeuenuu b6osesnu [lapkuncona:
npaKmuuecKue acneKmol npUMeHeHUst YOPMbL ¢ 3aMeONCHHbIM BbICEO-
ooxcdenuem. Cogepemennas mepanus 6 NCUXAMPUU U HEBPOAO2UU.
2013. Ne 2. C. 24-29.

34. Obyxosa A.B. Onvim npumeHeHus NPAMUNEKCOAA NPONOHU~
posarHoe2o deticmeus npu 6oaesnu I[lapkuncona. Dghghexkmusnas ghap-
maxomepanusi. Hesponoeus u ncuxuampus. 2012. Ne 5(47).

35. Chwieduk C.M., Curran M.P. Pramipexole extended release
in Parkinson’s disease. CNS Drugs. 2010. 24. 327-336.

I.M. Karaban

36. Mizuno Y., Yamamoto M., Kuno S. et al. Efficacy of Prami-
pexole Extended Release (ER) and Switching From Pramipexole
Immediate Release (IR) to ER in Japanese Advanced Parkinson’s
Disease (PD) Patients. Poster 2.192. XVIII WFN World Congress on
Parkinson’s Disease and Related Disorders Miami Beach. 2009.

37. Poewe W., Barone P., Hauser R.A. et al. Pramipexole exten-
ded-release is effective in early Parkinson’s disease. Mov. Disord.
2009. 24 (Suppl. 1). S273.

38. Salin L., Hauser R., Koester J. Double-blind evaluation of
maintenance of efficacy of pramipexole extended-release in early Par-
kinson’s disease. Neurology. 2009. 72. 11.

39. Hauser R., Salin L., Koester J. Doubleblind evolution of
pramipexole extended-release (ER) in early Parkinson’s disease. Neu-
rology. 2009. 72 (Suppl. 3). 11. A412-3.

40. Schapira A.H., Barone P., Hauser R.A. et al. Efficacy and
safety of pramipexole extended-release for advanced Parkinson’s dise-
ase. Mov. Dis. 2009. 24 (Suppl. 1). 277-8.

41. Jlesun O.C. IIpamunekcon 6 aeuenuu b6ose3nu Ilapkuncona:
npaKkmuuecKue acneKmol NPUMeHeHUs YOPMbL ¢ 3aMEONEHHbIM BbICEO-
ooxucoenuem. Cogepemennas mepanus 8 NCUXAMpPUU U He8poa02Ul.
2013. Ne 2. C. 24-29.

42. Poewe W., Barone P., Hauser R.A. et al. Pramipexole exten-
ded-release is effective in early Parkinson’s disease. Mov. Disord.
2009. 24 (Suppl. 1). S273.

43. Salin L., Hauser R., Koester J. Double-blind evaluation of
maintenance of efficacy of pramipexole extended-release in early Par-
kinson’s disease. Neurology. 2009. 72. 11.

44. Hauser R., Salin L., Koester J. Doubleblind evolution of
pramipexole extended-release (ER) in early Parkinson’s disease. Neu-
rology. 2009. 72 (Suppl. 3). 11. A412-3.

45. Schapira A.H., Barone P., Hauser R.A. et al. Efficacy and
safety of pramipexole extended-release for advanced Parkinson’s dis-
ease. Mov. Dis. 2009. 24 (Suppl. 1). 277-8.

MpomoHomep UA-PRAM-PUB-042021-027
OtpumaHo/Received 02.04.2021

PeueH3oBaHo/Revised 15.04.2021
MMpwuriHaTo 8o apyky/Accepted 20.04.2021 M

State Institution “D.F. Chebotarev Institute of Geronfology of the National Academy of Medical Sciences of Ukraine ”, Kyiv, Ukraine

Pramipexole extended release: new options for continuous dopaminergic stimulation in Parkinson’s disease

Abstract. The most important approach to dopaminergic stimula-
tion in Parkinson’s disease is the use of dopamine agonists. Compared
with levodopa agents, dopamine agonists are characterized by a lower
risk of drug-induced dyskinesia and motor fluctuations, no need for
brain metabolism and the neuroprotective potential established in the
experiment. One of the most effective drugs in this group is prami-
pexole — a synthetic benzothiazole derivative (tetrahydrobenzothia-
zole). Pramipexole is a potent D2-receptor agonist with maximal
affinity for the D3-receptor subtype. Stimulation of D2-receptors of
the basal ganglia provides the effect of the drug on motor manifesta-
tions of the disease, while stimulation of D3-receptors of the limbic
system reduces non-motor manifestations, including a positive ef-
fect on neuropsychological status and reduced severity of depressive
syndrome in patients with Parkinson’s disease. The effectiveness of
pramipexole has been proven by numerous studies both in the early
stages of Parkinson’s disease — as monotherapy and in the advanced

stages — in combination with levodopa agents. With the development
of the disease, the scheme of its treatment became more complex due
to an increase in the number of drugs taken and the frequency of their
administration. This inevitably creates a problem of insufficient ad-
herence of patients to treatment. In this regard, a new dosage form of
pramipexole has been developed — long-acting pramipexole, which
ensures its extended release and allows a single dose during the day.
This not only makes the treatment of the patient more convenient,
but also improves the adherence of patients to treatment, increases
the long-term effectiveness of therapy. In addition, with the slow re-
lease of pramipexole during the day, its concentration in the blood is
more stable, which can provide better tolerance and effective control
of symptoms of the disease throughout the day (both during the day
and at night).

Keywords: Parkinson’s disease; dopamine agonists; pramipexole
extended release; continuous dopaminergic stimulation
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Clinical, pathological, imaging, and genetic
characteristics of patients with progressive muscular
dystrophies

Abstract. Muscular dystrophies are a heterogeneous group of inherited disorders that share similar clinical features.

Being a rare disease, muscular dystrophy represents a huge diagnostic problem for clinicians. Clinically, muscular
dystrophies are characterized by progressive muscle weakness, muscle atrophy, and movement disorders. The

combination of clinical signs and analysis of the possible type of inheritance allows one to suspect specific forms of
muscular dystrophy. Clinicians increasingly need to rely on electrophysiological, imaging, and genetic data for more
accurate differential diagnosis. The paper presents the results of the combined use of magnetic resonance imaging
of the thigh muscles and electromyography in 17 patients with muscular dystrophy.

Keywords: muscle magnetic resonance imaging; progressive muscular dystrophy; electromyography; genetics;

specific patterns of muscle damage

Background

Progressive muscular dystrophies are clinically, geneti-
cally, and biochemically heterogeneous group of non-in-
flammatory diseases, which are based on a primary muscle
fiber defect accompanied by characteristic, but often non-
pathognomonic pathological signs [1]. Clinically, they are
characterized by progressive muscle weakness that affects the
muscles of the limbs, axial muscles, and facial muscles to
varying degrees.

In the past, muscular dystrophies have been classified
according to the underlying clinical findings and the age of
onset. Most of the clinical forms of muscular dystrophies
manifest in the first decade of life, they are progressive and
incurable [2]. An improved understanding of the mecha-
nisms that underlie these forms has provided new clues about
their classification [3—5]. Based on the world developments
in the field of the molecular diagnostics, the clinical and
molecular genetic classification of muscular dystrophies
was first published in the Neuromuscular Disorders journal
(1999, 9" issue). Currently, progressive muscular dystrophies
are classified on a genetic basis [6, 7].

As a separate disorder, muscular dystrophies are rela-
tively rare. However, they represent a significant propor-
tion of neuromuscular diseases, with a general prevalence
of 16.14 per 100,000 [8]. There are differences in the preva-
lence of muscular dystrophy due to genetic differences be-
tween populations and ethnic groups, as well as differences
in the availability of molecular diagnostics. Also, the avail-
ability of medical information sources differs depending on
the country and region. In addition, some patients may not
seek medical attention at all and therefore undiagnosed cases
lead to an underestimation of the true prevalence of muscu-
lar dystrophy.

No one disputes the important role of obtaining a medi-
cal history and clinical investigation in patients with neuro-
muscular diseases, and in particular in those with muscular
dystrophy. The combination of clinical signs and analysis of
the possible type of inheritance allows one to suspect specific
forms of muscular dystrophy and determine the direction of
further research. Although the coincidences between geneti-
cally distinguishable forms complicate the diagnostic search.
Clinicians increasingly need to rely on electrophysiological,
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Figure 1. Comparison of the duration
of the disease and the degree of impairment
of the ability to self-care

imaging, and genetic data for more accurate differential di-
agnosis.

Electromyography (EMGQG) is a significant method for
early diagnosis of muscular dystrophies, including diffe-
rential diagnosis of neuromuscular pathology, determining
the stage and activity of the myodystrophic process. How-
ever, EMG changes do not have high specificity [9, 10]. For
progressive muscular dystrophies, a large number of low-
amplitude fibrillation potentials are characteristic, which
arise as a result of reinnervation of functionally incapaci-
tated muscle fibers. Positive sharp waves appear as a result
of the death of muscle fibers. In hypertrophied muscles,
pseudomyotonic discharges appear in the form of groups of

Figure 2. Comparison of the lesions
of the thigh muscles according
to the Mercuri

fibrillations [11]. Dystrophic muscle lesions are more likely
to induce myopathic activity on EMG than non-dystrophic
lesions [12].

There is a growing number of evidence proving that
muscle imaging can play an important role in identify-
ing genetically distinct conditions, assisting clinicians
in selecting appropriate genetic diagnostic tests as well
as the muscles to target for pathological examinations.
Although, muscle imaging allows for the identification
of specific patterns of muscle damage and can be used in
the differential diagnosis of muscular dystrophy forms
[13—16]. Muscle magnetic resonance imaging (MRI)
has a higher diagnostic value in the early diagnosis of

Table 1. Muscle involvement in the different types of muscular dystrophies
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slowly progressive diseases in which selective patterns of
muscle involvement can be detected over a long period
[17]. Muscle MRI can be used as a diagnostic tool to
describe the degree and nature of muscle damage and
to determine the localization of future muscle biopsy, if
necessary [18—20]. This can help in narrowing the di-
agnostic search and differential diagnosis of muscular
dystrophy forms.

At the moment, there is no etiopathogenetic treatment
for progressive forms of muscular dystrophies, except for
certain forms, such as Duchenne muscular dystrophy.
Currently, medical treatment is prescribed taking into
account the results of clinical and instrumental exami-
nations and concomitant pathology (cardio-, pneumopa-
thy). Also, the management of patients is complex and
includes pathogenetic and special therapy, taking into ac-
count the severity of the disease (mild, moderate, severe),
stages (compensation, subcompensation, decompensa-
tion), physiotherapy procedures, singlet oxygen therapy,
physiotherapy exercises (breathing exercises, stretch gym-
nastics), special diet, electroacupuncture, gentle mas-
sage of functionally intact muscles [21]. Verification of
individual forms of muscular dystrophies is important not
only for confirming the diagnosis in patients and genetic
prevention in families (diagnosis of heterozygous car-

Figure 4. Muscle imaging in mutations in the COL6A3, CAPN3, SGSG, SYNE2, BAG3, ASL genes
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riage), but also for preclinical diagnosis for early observa-
tion and, if possible, treatment. However, molecular ge-
netic diagnostics is not always available to patients, which
delays the time of diagnosis.

The purpose of the research: to identify MRI signs of
muscle damage in muscular dystrophies, to compare the
revealed changes with EMG data, laboratory, and genetic
examination results.

Materials and methods

We performed MRI of the muscles of the lower extremi-
ties in 17 patients with muscular dystrophy. Seven healthy in-
dividuals formed a control group. The examination was car-
ried out on a Signa HDxt 1.5T MRI scanner (General Elec-
tric, USA) with a magnetic field strength of 1.5 Tesla, using
a soft surface coil. The protocol included T1, T2 and STIR
modes in axial and coronary projections, using anatomical
landmarks. The examination was carried out at the level of
the hips on both sides, without contrast enhancement. The
study time was 20—30 minutes for each patient. Evaluation
of the obtained images was carried out by visual assessment
of the signal from the muscles of the lower extremities for
each patient according to the 5-point Mercuri scale (2002).
On the scans of the thighs, we have examined the muscles of
the anterior (m.rectus femoris, m.sartorius, m.vastus late-
ralis, m.vastus intermedius, m.vastus medialis), posterior
(m.semimembranosus, m.semitendinosus, m.biceps femo-
ris caput longum, m.biceps femoris caput breve) and medial
compartments (m.adductor magnus, m.brevis, m.longus,
m.gracilis, m.pectineus).

All patients underwent a preliminary EMG (needle) and
the level of creatine kinase was assessed, followed by a ge-
netic analysis using the next-generation sequencing (NGS).
Also, each patient was examined for impaired ability to self-
care using the Barthel scale and the grade was determined
by the 10-point Vignos scale, corresponding to the patient’s
motor activity.

Results and discussion

Our study included male (n = 7) and female (n = 10)
participants aged 20 to 46 years. All patients applied to the
Regional Center of Neurosurgery and Neurology in Uzh-
horod from 2016 to 2020. The average age at onset and di-
agnosis was 15.3 and 29.8 years, respectively. The median
number of years took to make a diagnosis was 15. The most
common initial symptoms were gait disturbance, difficulty
running, climbing stairs and raising arms, weakness of the
lower extremities. Other symptoms included facial muscle
weakness (1 patient — 5.9 %) and general hypotension. In
3 people (17.6 %), a contracture of the Achilles tendon was
revealed. Two individuals (11.8 %) required a wheelchair,
two patients (11.8 %) could walk with assistance, 13 people
(76.4 %) could walk independently, without assistance. On
the 10-point Vignos scale, one patient had grade 1 (5.9 %),
another one had grade 2 (5.9 %), 9 — grade 3 (52.9 %), 2 —
grade 4 (11.8 %), 3 — grade 5 (17.6 %) and one patient —
grade 8 (5.9 %).

A direct physical examination of the muscles was also
performed and included Gower sign, 4-stair climb, and Bar-

thel index. 11.8 % of study participants were not able to get
up from the floor; 17.6 % were not able to get up without
assistance; 53 % had the classic Gower sign; and only 5.9 %
climbed without problems. Climbing four stairs was difficult
for almost all participants (14 of 17), two patients couldn’t
do it at all, and only one had no problems with it. According
to the Barthel index, 3 patients (17.6 %) had a significant
dependence (up to 60 points) and 14 (82.4 %) — a moderate
dependence (up to 91 points).

There is a relationship between the duration of the di-
sease and the degree of self-care loss. The shorter the period
of illness in years was observed in patients, the less was the
degree of impairment of the ability to self-care according to
the Barthel scale (Fig. 1).

Serum creatine kinase levels were measured in all pa-
tients. There was a moderate increase (up to 5-fold) in 7 pa-
tients (41.2 %), in 3 (17.6 %) this indicator was within the
normal range, and 7 people (41.2 %) reported a significant
increase (10-fold or higher). Electromyography revealed
changes mainly by myopathic type in 16 cases (94.1 %),
one patient (5.9 %) had a neuronal type, and 2 (11.8 %)
of 17 people also had fibrillations and fasciculations. Of 17
patients, 5 (29.4 %) had cardiomyopathy and 1 (5.9 %) —
symptomatic arrhythmia.

Magnetic resonance imaging showed damage to the
muscles of the thigh from grade 1 to grade 4 according
to Mercuri in 16 patients (94.1 %), while one person had
not any changes. So, muscle MRI was performed, which
showed lesions of mm.peroneus longus, gastrocnemius
caput mediale. The lesions of the muscles in the poste-
rior compartment of the thigh were as follows: in 13 of
16 patients, m.semimembranosus and m.semitendinosus
were affected, in 15 — m.biceps femoris caput longum,
and in 14 — m.biceps femoris caput breve. The imaging
of the muscles of the medial compartment showed that
the pectineus muscle remained preserved in 14 individu-
als, 10 people had lesions of m.gracilis and m.adductor
brevis, 12 — of m.adductor longus and 9 patients — of
m.adductor magnus. The lesions of the muscles of the an-
terior compartment were as follows: m.rectus femoris was
affected in 5 patients, m.sartorius — in 12, m.vastus late-
ralis — in 15, m.vastus intermedius — in 14, and m.vastus
medialis — in 13 people.

A different degree of muscle damage according to the
Mercuri classification is presented in Fig. 2.

The genetic testing by the NGS method showed that
three people had mutations in the SGSG gene, two — in the
CAPNZ3, four — in COL6A3, one — in COL12A1, two — in
BAG3, one patient each — in ASL and DYSF genes, and
three more patients — in SYNE2 (Fig. 3).

Evaluation of patterns of muscle involvement in diffe-
rent types of muscular dystrophy provided important obser-
vations (Table 1). Several muscles of the thigh (the long and
short heads of the biceps femoris, the vastus lateralis muscle,
the semimembranosus and semitendinosus muscles, and the
adductor longus muscle) were most frequently involved in all
studies. In almost all patients, the preservation of the pecti-
neus and gracilis muscles was most often noted. It was found
that the m.sartorius and m.rectus femoris, m.vastus lateralis
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and m.vastus medialis, m.adductor magnus and m.adductor
brevis are characterized by a combination of damage (from
involved to intact) in various diseases.

Muscle involvement was specific for a particular gene
mutation (Fig. 4).

Muscle MRI in mutations in various genes showed the
greatest involvement of the following thigh muscles:

— in the COL6A3 gene — of the m.vastus med.,
m.vastus lat., m.vastus int., m.gracilis, m.adductor long.,
m.semimembranosus, m.semitendinosus, m.biceps femoris
(Fig. 4A);

— in the CAPN3 gene — of m.vastus med., m.vastus
lat., m.vastus int., m.semimembranosus, m.semitendinosus,
m.biceps femoris, caput long., m.adductor long., m.adductor
brevis, and m.adductor magnus (Fig. 4B);

— in the SGSG gene — of m.adductor long.,
m.semimembranosus, m.semitendinosus, m.biceps femoris
(Fig. 4C);

— in the SYNE2 gene — of m.sartorius, m.vastus med.,
m.vastus int., m.gracilis, m.biceps femoris (Fig. 4D);

— in the BAG3 gene — of m.adductor long., m.adductor
brevis and m.adductor magnus, m.semimembranosus,
m.vastus med., m.vastus int., m.biceps femoris (Fig. 4E);

— in the ASL gene — of m.rectus femoris, m.vastus lat.,
m.adductor long., m.adductor brevis, m.adductor magnus,
m.semimembranosus, m.semitendinosus, m.biceps femoris
(Fig. 4F).

Visual examination of the tomograms of the muscles of the
lower extremities in the control group did not reveal pathological
changes in the T1, T2 and STIR modes: there was a normal
intensity of the muscle signal (the signal was homogeneous,
hypointense, well-contrasting with the subcutaneous and
intermuscular fat), the muscles were clearly identified, the
content of adipose tissue corresponded to normal values.

Conclusions

We have noted the role of magnetic resonance imaging
as a highly informative method for diagnosing muscle
pathology. MRI can detect early involvement of the thigh
muscles. We showed that 94.1 % of patients had a lesion of
the muscles of the posterior thigh, 64.7 % — in the medial
compartment, and in 70.6 % of cases, there was a lesion of
the muscles of the anterior compartment of the thigh. We
also showed the difference between the lesions of certain
muscle groups in different types of muscular dystrophy,
which significantly narrows the differential diagnostic
search, simplifying genetic testing. All patients had an
increased level of creatine kinase in the blood serum, and
94.1 % had changes by myopathic type when performing
EMG. Also, there was a relationship between the duration
of the disease and the degree of loss of self-care.

Thus, accurate nosological diagnosis of muscular
dystrophies is possible only with the use of modern
diagnostic methods, such as laboratory, electrophysiological,
radiological and genetic ones. However, given the socio-
economic situation of the majority of patients, limited
access to genetic testing, it is important to develop screening
methods for the diagnosis of early manifestations of
progressive muscular dystrophy, including the identification

of specific patterns of muscle damage. In turn, accurate
diagnosis of muscular dystrophy forms is the ground for the
next most important step — the development of effective
treatment methods.
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lManaryra l.B.

ABH3 «Y>kropoAChbKt HALIOHAAbHWM YHIBEPCUTET», OBAQCHUM KAIHIYH LIEHTD HEVPOXIPYPTIi TQ HEBOOAOTII,

M. Yokropoa, YkpaiHa

KAiHIKO-NATOAOriYHI, Bi3yAI3ALMHI 1 reHeTUYHI XOPAKTEPUCTUKU NALLIEHTIB
i3 nporpecyoYMmMmmn M’a130BUMU AUCTPOdiaMun

Pestome. M’s1308i gucTpodii € reTeporeHHOIO TPYIIOO CIIAIKO-
BUX PO3J1ajliB, 1110 MAIOTh MOAIOHI KJiHiYHI 03Haku. Bynyuu pin-
KiCHUMM 3aXBOPIOBAaHHSIMM, MioauCTPOdii CTAHOBISITh BEJIUKY
NiarHOCTUYHY TIpoOsieMy 11st KitiHinmcTiB. KimiHiuHO BOoHM Xapak-
TePU3YIOTHCSI IPOTrPECYIOUOI0 M’sI30BOIO CIa0KiCTIO, aTpodi€eio
M’sI3iB i pyXOBUMM MOpYIIeHHSAMU. [ToemHaHHS KIIiHIYHUX 03HAK
i aHaAJTi3y MOXJIMBOTO TUITY YCITaIKyBaHHSI TI03BOJISIE 3alliI03pUTH
KOHKpeTHi hopmu M’s130B0i nuctpodii. st 6imbin TouHoi nude-

peHLiaIbHOI iarHOCTUKY KIIiHIIMCTaM HeOOXiZHO OiNbIlle CIiv-
paTucs Ha aHi eJeKTpodiziosoriyHuxX, BizyaaizaliifHUX Ta reHe-
TUYHMX JOCIIKEeHb. Y poOOTi HaBeACHI pe3yIbTaTh TTOETHAHOTO
3aCTOCYBaHHSI MaTHITHO-PEe30HaHCHOI ToMorpadii M’s3iB cTeTHa I
enekTpomiorpadii B 17 XBopux i3 M’sI130BOI0 TUCTPODi€IO.
KirouoBi cj10Ba: marHiTHO-pe3oHaHcHa ToMorpadis M’s3iB;
rporpecytoua m’si3oBa aAuctpodis; eaekrpomiorpadist; reHeTUKa;
crneunivHi MaTepHU YpaxkKeHHST M SI3iB
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