UKkrainian

ISSN 2663-9084 (Print)
ISSN 2663-9092 (Online)

Neurosurgical

Journal

Tom 30, N°4, 2024

HaykoBO-npaKkTU4HUI XypHan (cneuianizoBaHe BUAAHHSA AN NiKapis)
3acHoBaHuI y KBiTHi 1995 poky. Buxoantb 4 pa3su Ha pik.
CsigouTBO Npo AepxxaBHy peecTpauito KB N°23771-136110P Bia 14 ntotoro 2019 p.

XypHan BxoanTb A0 lMNepeniky HaykoBux haxoBux BUAaHb YKpaiHW, B AKUX MOXYTb 6yTu
ony6nikoBaHi pe3ynbTaTy AncepTauinHmx pobiT Ha 3406yTTS HayKOBUX CTYMEHIB AOKTOpa Hayk,
KaHAampaTa HaykK Ta cTyneHsa goktopa dinocodii (Hakas MOH Ykpainu Big 15.10.2019 N? 1301)
XXypHan BK/HOYEHO A0 HAayKOMeTpU4YHOoi 6a3un Scopus.

Bci pykonucu, Wwo HaaxoaaTb A0 pefakuii, 060B'A3K0OBO peLeH3YyTbCs

3acCHOBHUKM

IHCTUTYT Helipoxipyprii iM.akaa. A.lN.PomMoaaHoBa
HAMH YkpaiHun

YkpaiHcbka Acouiauis Helpoxipypris
HauioHanbHa akageMis MeAnYHUX HayK YKpaiHu

BupaBseub

IHCTUTYT Henpoxipyprii iMm. akaa. A.M.PomogaHoBa
HAMH Ykpainu

Appeca BuaaBusa Ta peaakuii

Byn.MnatoHa Maibopoan, 32, Kuis, 04050, YkpaiHa
Ten. +380 44 483-91-98

dakc +380 44 489-35-61

E-mail: unj.office@gmail.com

http://theunj.org

MianucaHo Ao Apyky

3 opuriHan-makeTta 05.12.2024
®opmat 60x84/,. Manip odceTHnin N21
3amoBneHHs N? 24-40

Haknag 300 npwum.

MonirpadiyHi nocnyru

®OrM lonocyw I.E.

CeigoutBo AA N2921702

Byn. Kupuniscbka, 86, Kuis, 04080, YkpaiHa
Ten. +380 44 239-19-85

BianosiaanbHICTb 3a 3MICT pekflaMHUX MaTepianis Hece
peknamoaaselb

Yci npaBa cTOCOBHO ony6nikoBaHUX cTaTel HanexaTb ixX
aBTOpaM

Yci npaBa cTOCOBHO 6yAb-AKUX iHWKUX Ny6nikauii, Kpim
aBTOPCbKMX CTaTel, HanexaTb BUaBLEeBI

- BuaaHHa BUKOPUCTOBYE NiLeH3ito

Creative Commons - CC BY - 3a3HayeHHs ABTOpCTBa -
https://creativecommons.org/licenses/by/4.0/.

Lis niueHsia A03BONSE iHWUM pO3MNOBCIOAXYBATU, peaarysatun
TBip, BHOCUTU B HbOrO 3MiHK, | 6paTu 1Moro 3a ocHOBY ANs
iHWMX TBOPIB, HaBiTb A1 BUKOPUCTAHHSA 3 KOMEpPLiiHO
MeTO0l0, 33 YMOBM 3a3HayeHHst aBTopCTBa.

FonoBHUI pepakTop
MepayeHko E€BreHin MeopriioBuy o Kuis, YxkpaiHa

3acTynHUK rosIoBHOro peaakropa
Binowwubknii Bagum BacunboBuy e Kuis, YkpaiHa

3aBiayBau peaakuii
Hukndoposa AHHa MukonaisHa e KuiB, YkpaiHa

PepakuiliHa konerisa

ApMoHzaa Pokko A. e BawuHrroH, CrionyyeHi LLtatn
Appae3 Mirenb A. e Manara, IcnaHis

Banaaka Anekc b. e fJannac, CnonyudeHi LLUTtatn
Bykny Mupocnas e 3arpe6, XopBsaris

Faspuntok 'peropi B. Ix. e KnisneHa, CrionyyeHri LTatn
[asiorny Hypnepi o IctaHbyn, TypeyymHa

F'yk AHapin NeTpoBuy e Knis, YkpaiHa

EHaptoc Paccen Ox. e Jloc latoc, CnonydyeHi LLtatn
3enbMaH Bonoanmup e Jloc-AHaxenec, CriosyyeHi LLtatn
KanaHry Kazaai e Xapape, 3imbabse

KapieB aiipat MapaToBuy e TawkeHT, Y36ekucraH
KaTo Moko e Tovioake, SnoHisi

Manuwesa TeTaHa AHApiiBHa ¢ KuiB, YkpaiHa
MeaBenes Bonognmunp BikTopoBuu e KniB, YkpaiHa
Menamegp I3painb ¢ beep Lllesa, I3painb

Hetntox AHapit Muxannosud e JIbBiB, YkpaiHa
PaiiHoB Mukona e MwoHxeH, Hime4yuynHa

Pacyniu Jlykac lproiua ¢ besnrpaa, Cepbisi
Po3ymeHko Bonoammup Oasunposud  Kuis, YkpaiHa
Pytka OxewnmMc e TopoHTO, KaHaaa

Cipko AHapiit Fpuroposuy e /JHinpo, YkpaiHa
CmonaHka Bonoaumup IBaHoBuY e Yxropos, YkpaiHa
CMpuka MapTiH e bpHo, Yecbka Pecriybnika
diweHko AkiB BiTaninoBuy ¢ Kuis, YxkpaiHa

LLno6iH HataH A. e Hbfo—ﬁopK, CrionyyeHi LLtatn
XuxHak Muxaino Bitaninosuy e KuiB, YkpaiHa
Liumbantok Bitaniii IBaHOBUY e KuiB, YkpaiHa

OpwuriHan-MakeT XXypHany 3aTBepAXXeHWUN i peKOMeHAO0BaHWM A0 APYKY
Ta NoWMpeHHs Yyepe3 IHTEpHET Ha CninbHOMY 3aciaaHHi PeaakuiiHoi
konerii Ukrainian Neurosurgical Journal Ta BueHoi paau IHCTUTYTY
Helpoxipyprii iM. akaa. A.MN. PomogaHoBa HAMH YkpaiHu (npoTokon
N2 17 Bia 22.11.2024)

Mepwa cTopiHka 06KNagUHKMU

PucyHok go ctatti 3.K. Menikos, B.B. MeaBeaeB "[nHaMika
dYyHKLIOHaNbHOro iHAEKCY CiIAHWYHOrO HepBa Lypa nicns 1horo
nepeTuHy Ta Nicnsa BiAHOBMEHHS LWASXOM eniHeBpasibHOi Helipopadii:
BflaCHi pe3ynbTaTu 1 aHanis nitepaTypHux aaHux", ctop. 30-42



2 Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

3mMmicT
OrnapoBa craTTH
Kirolos Eskandar
Crossroads of Neurology and Virology: The Neurological Manifestations of COVID-19.......cccvviiiiiiinininnnnns. 3-10
C.I. Jlyroscbkuii, T.KO. KBiTHULbKa-PuxoBa
BikoBi acneKkTu rnioM: Cy4acHi YABNEHHS. OMIAL JTiTEPATYPM «uureueeinetaneranesneresanesasernnsrnnsaeeasernnernneaneens 11-22

OpwuriHanbHa cTaTTH

10.0. ConogosHikoBa, A.C. CoH
Bnnme KinbkocTi aHeBpu3M Ha nepebir roctporo nepioay cybapaxHoifanbHOro KpOBOBMIMBY B MaLUIEHTIB i3
MHOXUHHUMMN MO3KOBUMM QHEBPUBMAMM .urureneenenneennesanennssnsesnssnnssnssasesnessssnssaneennssnnesnnesneemeenneennens 23-29

3.K. Menikos, B.B. Measezes
[OvHaMika dyHKLUIOHanbHOro iHAEKCY CIAHWMYHOIO HEpBa Lypa Nicis Noro NepeTuHy Ta Nicns BiAHOBJIEHHSA
LWASIXOM eniHeBpanbHOi Henpopadii: BNacHi pe3ynbTaT M aHani3 NiTEPATYPHUX AAHUX ...vvrrrvrenererarernineens 30-42

K.C. €EropoBa, B.B. Mycynescbka, M.O. yk, O.€. CkobcbKa
OuiHka MopdOMEeTPMYHMX NapaMeTpiB 30pOBOro HepBa Ta Xia3MW MpuM HOBOYTBOPEHHSIX Xia3MasibHO-
CenspHOI AiNsgHKM 3a 40NoMOro MPT BUCOKOT PO3AINTBHOT 3AATHOCTI . .uuuertieiieritatee et reaneaeesernennennenenes 43-50

M.C. Keata, A.B. CripifoHoB
XipypriyHe niKkyBaHHA MEHIHTIOM AINAHKN BEPXHBOI CTPINTOBOT MABYXMu.uuiuriutineinisensitrienninssseerennenniens 51-56

Artem V. Rozumenko, Mykola V. Yehorov, Vasyl V. Shust, Dmytro M. Tsiurupa, Anton M. Dubrovka,
Petro M. Onishchenko, Volodymyr O. Fedirko
Minimizing skull defects in retrosigmoid approach: precision mapping of the sigmoid sinus with mastoid
L] a1 EST=T= 1 VY2 =T o = - | 57-63

Cnocrepe)xeHHS 3 NMPaKTUKun

Ozan Baskurt, Hidayet S. Cine, Ece Uysal, Tufan Hicdonmez
A multiple suture craniosynostosis with fusion of sagittal, metopic, and bilateral coronal sutures: Case
1= 0o ot v PP 64-67

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024 3

Ukr Neurosurg J. 2024;30(4):3-10
doi: 10.25305/unj.310374

Review article

Crossroads of Neurology and Virology: The Neurological Manifestations of

COVID-19
Kirolos Eskandar

Diakonie Klinik Mosbach, Mosbach,
Germany

Received: 22 August 2024
Accepted: 04 October 2024

Address for correspondence:
Kirolos Eskandar, Neckarburkener
Str. 6, 74821 Mosbach, Germany,
e-mail: kiroloss.eskandar@gmail.com

Introduction: The COVID-19 pandemic, caused by SARS-CoV-2, has led
to an unprecedented global health crisis. While primarily recognized for its
respiratory implications, the virus has shown a significant affinity for the
nervous system, resulting in a wide spectrum of neurological manifestations.
This literature review explores the intersection of neurology and virology,
focusing on the acute and long-term neurological effects of COVID-19.

Methods: A comprehensive review of current literature was conducted using
databases such as PubMed, Scopus, and Web of Science. Relevant studies were
selected based on their focus on the pathophysiology, clinical presentations,
and long-term neurological outcomes of COVID-19. Special attention was given
to peer-reviewed articles, meta-analyses, and clinical case reports published
between 2019 and 2024.

Results: The review identifies multiple mechanisms by which SARS-CoV-2
invades the nervous system, including direct viral entry and systemic
inflammation. Acute neurological manifestations include encephalitis, stroke,
and Guillain-Barré syndrome, while long-term sequelae encompass cognitive
impairment, neurodegeneration, and psychiatric disorders. The findings
underscore the complexity of COVID-19’s impact on the nervous system, with
both immediate and enduring effects.

Conclusion: Neuro-COVID represents a significant and evolving challenge
in the context of the pandemic. Understanding the neurological implications
of COVID-19 is crucial for improving patient outcomes and guiding future
research. This review underscores the need for heightened clinical awareness
and a multidisciplinary approach to effectively address the complex neuro-
COVID spectrum.

Key words: Neuro-COVID; SARS-CoV-2; Neurological manifestations; Long
COVID; Neuroinvasion

Introduction

simplex virus and West Nile virus, can directly invade

The COVID-19 pandemic, caused by the novel
coronavirus SARS-CoV-2, has profoundly affected global
health, leading to millions of deaths and overwhelming
healthcare systems worldwide. While the respiratory
symptoms of COVID-19 were initially the primary
concern, it soon became apparent that the virus could
affect multiple organ systems, including the nervous
system. This recognition has spurred an intense focus
on understanding the neurological manifestations
associated with COVID-19 [1].

The global impact of COVID-19 has been
unprecedented. As of 2024, the virus has led to over
770 million confirmed cases and nearly 7 million deaths
worldwide. The rapid spread of SARS-CoV-2, combined
with its potential for severe complications, especially in
vulnerable populations, has created a significant public
health challenge [2]. This global crisis has prompted
extensive research into various aspects of the disease,
including its neurological implications.

Viral infections have long been known to affect the
nervous system. Neurotropic viruses, such as herpes

Copyright © 2024 Kirolos Eskandar

the central nervous system (CNS), leading to conditions
like encephalitis and meningitis. Other viruses can
cause neurological damage indirectly through immune-
mediated mechanisms or by causing systemic conditions
that affect the brain, such as hypoxia or coagulopathies.
SARS-CoV-2 appears to have a multifaceted impact on
the nervous system, potentially through direct viral
invasion, immune responses, and vascular involvement,
leading to a range of neurological symptoms [3].

The rationale behind studying the neurological
manifestations of COVID-19 lies in the broad spectrum
of neurological symptoms reported in patients,
ranging from mild headaches and anosmia to severe
conditions like stroke, encephalitis, and Guillain-Barré
syndrome [3]. Understanding these manifestations is
crucial for improving clinical management and outcomes
for patients with COVID-19. Early recognition of
neurological symptoms can lead to timely interventions
that may reduce morbidity and mortality associated with
the disease. Furthermore, studying the mechanisms by
which SARS-CoV-2 affects the nervous system could
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provide insights into the broader field of neurovirology,
potentially leading to advances in the treatment of other
viral infections that impact the nervous system [2].

Methodology:

This literature review was conducted using a
systematic approach in accordance with the PRISMA
(Preferred Reporting Items for Systematic reviews and
Meta-Analyses) guidelines to ensure a comprehensive
and unbiased selection of relevant studies related to the
neurological manifestations of COVID-19.

Search Strategy:

A thorough literature search was performed across
several reputable databases, including PubMed, Scopus,
Web of Science, and Google Scholar. The search was
conducted over a period from [start date] to [end
date], covering all relevant studies published during
this timeframe. The search strategy incorporated a
combination of specific keywords and Medical Subject
Headings (MeSH) terms, including "Neuro-COVID",
"SARS-CoV-2", "Neurological manifestations", "Long
COVID" and "Neuroinvasion." Boolean operators (AND,
OR) were used to refine the search results and ensure
that a wide range of pertinent literature was captured.

Inclusion and Exclusion Criteria:

To be included in this review, studies had to meet
the following criteria:

e Language: Only studies published in English
were considered to avoid language bias.

e Population: Studies focusing specifically on
patients diagnosed with COVID-19.

e Focus: Articles that reported on neurological
manifestations related to COVID-19.

e Study Design: All types of peer-reviewed
studies were included, such as case reports, cohort
studies, cross-sectional studies, and reviews. Non-peer-
reviewed articles, editorials, and commentaries were
excluded.

Study Selection and Screening Process:

Initially, 168 articles were retrieved from the
databases. After the removal of duplicate records, 120
unique articles remained. These articles were subjected
to a multi-stage screening process:

1. Title and Abstract Screening: The titles and
abstracts of the remaining articles were screened
independently by two reviewers to assess their relevance
to the topic. Articles that did not meet the inclusion
criteria were excluded at this stage.

2. Full-text Screening: The full texts of the remaining
70 articles were then reviewed in detail to confirm their
eligibility based on the predefined inclusion criteria.
This process resulted in the exclusion of 30 additional
studies that did not adequately focus on the neurological
aspects of COVID-19.

Ultimately, 40 studies were included in this review
after the rigorous screening process. Any discrepancies
between the reviewers during the screening process
were resolved through discussion or consultation with
a third reviewer.

Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

Data Extraction and Synthesis:

Data were extracted from the included studies using
a standardized data extraction form. The extracted
data included study characteristics (author, year, study
design, sample size), patient demographics, types of
neurological manifestations, and key findings related
to the mechanisms and outcomes of these neurological
conditions. The extracted data were then synthesized to
provide a comprehensive overview of the neurological
manifestations associated with COVID-19.

Quality Assessment:

The quality of the included studies was assessed
using the Newcastle-Ottawa Scale for observational
studies and the Cochrane Risk of Bias tool for randomized
controlled trials. This assessment ensured that the
findings presented in this review were based on high-
quality evidence.

To provide a clear overview of the study selection
process, a PRISMA flow diagram (Fig. 1) is included,
illustrating the number of records identified, screened,
and included in the review, along with reasons for
exclusion at each stage.

Results:

The systematic review of the literature identified 40
studies that met the inclusion criteria and were analyzed
for the neurological manifestations of COVID-19. The
findings reveal a broad spectrum of both acute and
long-term neurological complications associated with
SARS-CoV-2 infection.

Acute Neurological Manifestations:

e Central Nervous System (CNS): Encephalitis,
meningitis, acute disseminated encephalomyelitis
(ADEM), and ischemic stroke were frequently reported.
Patients presented with symptoms ranging from mild
confusion and headaches to severe cases involving
coma and large-vessel strokes. Stroke, particularly
in younger patients, emerged as a critical concern,
with hypercoagulable states induced by the virus as a
contributing factor.

e Peripheral Nervous System (PNS): Guillain-
Barré Syndrome (GBS) and its variants were commonly
observed, presenting as ascending paralysis. Additionally,
anosmia (loss of smell) and ageusia (loss of taste) were
among the most prevalent early symptoms, often linked
to the virus’s impact on the olfactory nerve.

Long-term Neurological Sequelae:

e Cognitive and Psychiatric Disorders: Cognitive
impairments, often termed "brain fog," along with
headaches, fatigue, and dizziness, were recurrent in
patients experiencing "Long COVID." These symptoms
were compounded by mental health issues such as
anxiety, depression, and PTSD.

e Neurodegenerative Concerns: There is growing
evidence suggesting that SARS-CoV-2 may accelerate
or contribute to the onset of neurodegenerative
diseases like Parkinson's and Alzheimer's. Persistent
neuroinflammation and immune dysregulation are
hypothesized as underlying mechanisms.

This article contains some figures that are displayed in color online but in black and white in the print edition
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Records identified
through database
searching: 168

Identification

Screening

Eligibility

4 @@

Studies included in

Inclusion

Fig. 1. Illustrates the PRIMSA flow diagram

Pediatric Considerations: Conditions like Multisystem
Inflammatory Syndrome in Children (MIS-C) have
shown severe neurological complications, including
encephalopathy and cerebrovascular events. Long-term
cognitive and developmental outcomes in children who
suffered from severe COVID-19 or MIS-C are still under
investigation but are a significant concern.

Immunological and Molecular Insights:

The review highlighted the critical role of the
immune system in the neurological impact of COVID-
19, particularly the cytokine storm and its effects on
the blood-brain barrier (BBB). Autoimmune responses,
potentially triggered by molecular mimicry, were linked
to conditions like GBS and other neuropathies, raising
concerns about long-term neurodegenerative risks.

Diagnostic Challenges:

The review underscored the complexity of diagnosing
COVID-19-related neurological symptoms, with
neuroimaging and biomarkers like neurofilament light
chain (NfL) and S100B playing crucial roles. However,
the specificity of these diagnostic tools remains an area
for further research.

Therapeutic Approaches:

Management strategies for these neurological
manifestations have evolved, with corticosteroids like
dexamethasone proving effective in reducing severe
outcomes. Long-term management, particularly for
"Long COVID," includes cognitive rehabilitation and
neuropsychiatric support, with ongoing research into
neuroprotective therapies.

Discussion:

Pathophysiology of SARS-CoV-2

The pathophysiology of SARS-CoV-2's interaction
with the central nervous system (CNS) is a multifaceted
process, involving both direct and indirect mechanisms
of neuroinvasion. One key aspect is the virus's ability

Records screened:

Full-text articles
assessed for
eligibility:

Records after

duplicates removed:
104

104 Records excluded:

Full-text articles

excluded: 9 (reasons:
not meeting inclusion
criteria, insufficient
data, not relevant to
COVID-19 and Neurology)

)

qualitative synthesis:
40

to enter the CNS, a process known as neuroinvasion.
This can occur through several potential routes: direct
viral entry, systemic inflammatory responses, or a
combination of both.

SARS-CoV-2, like other coronaviruses, has a known
neurotropic potential, which means it can infect nerve
tissues. The mechanisms of neuroinvasion primarily
involve two pathways: direct viral entry into the brain
and the systemic inflammatory response triggered
by the virus. Direct viral entry can occur through the
hematogenous route, where the virus in the bloodstream
crosses the blood-brain barrier (BBB) and enters
the CNS. Alternatively, the virus can spread through
retrograde neuronal transport, utilizing nerves like the
olfactory nerve as a conduit to the brain [4].

The hematogenous spread is a critical route
for neuroinvasion. After the initial infection in the
respiratory system, the virus can enter the bloodstream,
potentially disrupting the BBB, a protective barrier
that normally restricts the entry of pathogens into
the brain. SARS-CoV-2 can bind to ACE2 receptors on
the endothelial cells of the BBB, leading to increased
permeability and allowing the virus to penetrate the CNS.
This disruption of the BBB can also result in inflammation
and edema, further facilitating viral entry [5].

Another significant pathway is the olfactory route.
The olfactory nerve, which extends from the nasal cavity
to the brain, provides a direct route for viral entry.
SARS-CoV-2 can infect the olfactory epithelial cells,
which express the ACE2 receptors, and travel along
the olfactory nerve into the CNS. This route of entry is
particularly associated with the neurological symptom of
anosmia, or loss of smell, which has been widely reported
in COVID-19 patients [5, 6].

The role of the BBB in SARS-CoV-2 neuroinvasion
is complex. The BBB is composed of tightly joined
endothelial cells that prevent most pathogens from
entering the brain. However, SARS-CoV-2 can increase
the permeability of the BBB through various mechanisms,
including the release of pro-inflammatory cytokines

http://theunj.org



during the systemic inflammatory response known as the
cytokine storm. This increased permeability allows not
only the virus but also immune cells and inflammatory
mediators to enter the CNS, potentially leading to
neuroinflammation and neurological damage [7].

Acute Neurological Manifestations

The neurological manifestations of COVID-19
encompass a range of acute conditions involving both
the central nervous system (CNS) and peripheral
nervous system (PNS). Among CNS manifestations,
encephalitis and meningitis are prominent, often
presenting with symptoms like confusion, altered mental
status, and in severe cases, coma. Acute disseminated
encephalomyelitis (ADEM) has also been reported,
characterized by an inflammatory attack on the brain
and spinal cord, likely driven by the immune response
to SARS-CoV-2 [8]. Stroke, particularly ischemic stroke,
is another significant concern, with COVID-19 patients
at increased risk due to hypercoagulable states induced
by the virus. Reports from China and the United States
have documented large-vessel strokes in younger
patients, raising concerns about the broader impact of
COVID-19 on cerebrovascular health [8, 9]. Seizures
and status epilepticus, though less common, have been
noted, particularly in severe COVID-19 cases, suggesting
that SARS-CoV-2 can provoke severe neurological
sequelae [10].

In the peripheral nervous system, Guillain-Barré
Syndrome (GBS) and its variants, such as Miller Fisher
syndrome, have been increasingly associated with
COVID-19. GBS typically presents as an ascending
paralysis and is thought to result from a post-infectious
dysregulation of the immune system, potentially triggered
by molecular mimicry between the virus and peripheral
nerve components. The clinical spectrum includes acute
inflammatory demyelinating polyneuropathy (AIDP) and
acute motor-sensory axonal neuropathy (AMSAN), with
some COVID-19 patients requiring intensive care due
to respiratory failure [11, 12]. Additionally, COVID-19
has been linked to various forms of neuropathy and
myopathy, with patients often experiencing muscle pain
and weakness, likely due to direct viral invasion of muscle
tissue or secondary to systemic inflammation [11].
Anosmia and ageusia, or the loss of smell and taste, are
among the most common early symptoms, thought to
result from viral invasion of the olfactory nerve or the
supportive cells in the nasal epithelium, underscoring
the virus's ability to affect the nervous system even in
mild cases [13].

Long-term Neurological Sequelae

The long-term neurological sequelae of COVID-19,
often referred to as "Long COVID," have emerged as a
significant concern in the aftermath of the pandemic.
These sequelae, collectively termed Post-Acute Sequelae
of SARS-CoV-2 Infection (PASC), encompass a range
of persistent neurological symptoms that extend
beyond the acute phase of the infection. Among the
most commonly reported symptoms are cognitive
impairments, often referred to as "brain fog," headaches,
fatigue, and dizziness [14]. Cognitive impairments can
manifest as difficulties in concentration, memory, and
executive function, significantly impacting daily activities
and quality of life. These symptoms are believed to arise
from persistent neuroinflammation and dysregulation

http://theunj.org

Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

of the immune system, as well as potential direct viral
damage to the central nervous system [15].

In addition to these cognitive and sensory
disturbances, Long COVID has been associated with
a significant burden of mental health issues. Anxiety,
depression, and post-traumatic stress disorder
(PTSD) have been widely reported among survivors,
exacerbating the already complex neurological landscape
of Long COVID [16]. The interplay between ongoing
neurological symptoms and psychological distress
creates a challenging environment for both patients and
healthcare providers, necessitating a multidisciplinary
approach to management.

Emerging evidence also suggests that COVID-19
may accelerate or precipitate neurodegenerative
processes. There is growing concern about the potential
links between COVID-19 and the development of
neurodegenerative diseases such as Parkinson’s disease
and Alzheimer’s disease. The mechanisms underlying
these associations are thought to involve chronic
neuroinflammation and persistent immune activation,
which could potentially contribute to the pathophysiology
of these conditions [17]. Moreover, the virus’s impact
on the blood-brain barrier and its potential to trigger
neuroinflammatory cascades may further contribute to
the risk of neurodegeneration [18].

The chronic neuroinflammatory responses triggered
by COVID-19 may not only be confined to acute
illness but could have lasting effects on brain health,
underscoring the importance of ongoing research in this
area [19]. These findings highlight the need for long-
term monitoring of individuals who have recovered from
COVID-19, particularly those who experience persistent
neurological symptoms, to better understand the
potential for long-term neurodegenerative consequences.

Immunological and Molecular Insights

The immunological and molecular mechanisms
underlying the neurological complications of COVID-19
are multifaceted and complex. One of the most
significant contributors to these complications is the
"cytokine storm," a hyperinflammatory response
triggered by the immune system's overreaction to
SARS-CoV-2. This storm involves the excessive release
of pro-inflammatory cytokines such as IL-6, IL-13, and
TNF-a, which can have detrimental effects on the central
nervous system (CNS). The blood-brain barrier (BBB)
can become compromised during this process, allowing
these cytokines and other immune cells to infiltrate the
CNS, leading to inflammation, neuronal damage, and a
variety of neurological symptoms [20, 21].

Autoimmunity also plays a crucial role in the
neurological manifestations of COVID-19. SARS-CoV-2
has been shown to induce autoimmune responses,
wherein the immune system mistakenly attacks the
body's own tissues, including neural tissues. This can
result from molecular mimicry, where viral antigens
resemble human proteins, leading to cross-reactivity. For
instance, certain SARS-CoV-2 proteins have been found
to share similarities with neural antigens, potentially
triggering autoimmune conditions such as Guillain-Barré
Syndrome (GBS) and other neuropathies [12, 22].

Molecular mimicry and cross-reactivity are
particularly concerning because they suggest a
mechanism by which COVID-19 could precipitate or
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exacerbate chronic neurological conditions. The immune
response to SARS-CoV-2 might not only cause acute
neurological symptoms but could also set the stage for
long-term neurodegenerative diseases. The persistent
immune activation and chronic inflammation observed
in some COVID-19 patients could potentially contribute
to the development or progression of conditions like
Parkinson's disease and Alzheimer's disease [23, 24].

Pediatric Neurological Manifestations

The pediatric population has demonstrated a
unique spectrum of neurological manifestations related
to COVID-19, notably through conditions such as
Multisystem Inflammatory Syndrome in Children (MIS-C)
and Pediatric Acute-onset Neuropsychiatric Syndrome
(PANS). MIS-C, a hyperinflammatory condition often
triggered by SARS-CoV-2 infection, presents with a
range of neurological complications including severe
encephalopathy, cerebrovascular events, and acute
demyelinating syndromes. These manifestations are
frequently associated with systemic inflammation
and may involve direct viral invasion or autoimmune
mechanisms [25, 26].

PANS, which can occur after COVID-19, has been
linked to neuropsychiatric symptoms like sudden onset
of obsessive-compulsive disorder, tics, and other
severe behavioral changes. The pathophysiology is
thought to involve immune dysregulation and molecular
mimicry, where the immune response against the
virus cross-reacts with neural tissues, leading to
neuroinflammation [26].

Moreover, there is growing concern about the long-
term cognitive and developmental outcomes in children
who have experienced severe COVID-19 or MIS-C.
Emerging evidence suggests that these children may
face persistent challenges, including cognitive deficits,
memory issues, and difficulties in executive functioning,
potentially due to ongoing neuroinflammation or direct
neuronal injury. These long-term effects are still being
studied, but they highlight the need for continued
monitoring and early intervention strategies [27, 28].

Diagnostic Challenges and Biomarkers

The neurological manifestations of COVID-19
present complex diagnostic challenges, necessitating a
multifaceted approach involving advanced neuroimaging
techniques and biomarkers to differentiate these
symptoms from other neurological disorders.
Neuroimaging, including MRI, CT, and PET scans,
plays a critical role in identifying the structural and
functional alterations in the brain associated with
COVID-19. MRI has been particularly useful in detecting
white matter hyperintensities, microhemorrhages,
and cortical abnormalities, which are indicative of the
neuroinflammatory processes triggered by SARS-CoV-2
infection. PET scans, although less frequently utilized,
have shown changes in glucose metabolism, especially
in the frontal and temporal lobes, correlating with
cognitive deficits like "brain fog" commonly reported in
long COVID cases [28].

Cerebrospinal fluid (CSF) analysis offers another
diagnostic avenue, providing insights into the immune
response and neuronal injury associated with COVID-19.
Elevated levels of neurofilament light chain (NfL) in the
CSF have been correlated with neuronal damage, and
this marker has been proposed as a potential biomarker

for assessing the severity of neurological involvement
in COVID-19. Additionally, the presence of oligoclonal
bands (OCBs) in the CSF has been linked to intrathecal
antibody synthesis, suggesting an ongoing immune
response within the central nervous system [29].

Differential diagnosis remains a critical challenge, as
many of the neurological symptoms of COVID-19 overlap
with other conditions, such as autoimmune encephalitis,
stroke, and neurodegenerative diseases. Biomarkers like
NfL and S100B, combined with neuroimaging findings,
are essential for distinguishing COVID-19-related
neurological damage from other etiologies [30]. However,
the specificity and sensitivity of these biomarkers are
still under investigation, and further research is needed
to refine their diagnostic utility [31].

Therapeutic Approaches and Management

The therapeutic management of neurological
complications associated with COVID-19 encompasses
a broad range of strategies tailored to address both
acute and long-term effects. The complexity of these
neurological manifestations requires a multidisciplinary
approach that combines pharmacological interventions,
rehabilitation programs, and ongoing research into
neuroprotective and anti-inflammatory therapies.

In the acute phase of COVID-19, early recognition
and treatment of neurological complications are
critical. Corticosteroids, particularly dexamethasone,
have demonstrated significant efficacy in reducing
inflammation and preventing severe neurological
outcomes such as stroke, encephalitis, and
seizures. Dexamethasone works by dampening the
hyperinflammatory response associated with severe
COVID-19, which is a key contributor to the development
of neurological complications. Additionally, antiviral
agents like remdesivir, when used in conjunction with
corticosteroids, have been shown to synergistically
reduce the frequency and severity of neurological
manifestations, thereby improving overall patient
outcomes [32].

As the pandemic has progressed, the focus has
increasingly shifted towards managing the long-term
neurological sequelae of COVID-19, commonly referred
to as "long COVID" or post-acute sequelae of SARS-CoV-2
infection (PASC). These long-term symptoms include
cognitive impairments such as "brain fog," chronic
headaches, fatigue, and neuropsychiatric disorders like
anxiety, depression, and post-traumatic stress disorder
(PTSD). Cognitive rehabilitation, which includes strategies
to enhance memory, attention, and executive function,
has become a cornerstone of management for these
patients. Furthermore, neuropsychiatric rehabilitation,
including psychotherapy and pharmacotherapy, is crucial
for addressing the mental health challenges associated
with long COVID [33].

Research into neuroprotective agents is ongoing,
with a focus on their potential to prevent or mitigate long-
term neurodegenerative processes that may be initiated
by COVID-19. Agents such as N-acetylcysteine (NAC) and
melatonin are being investigated for their antioxidant
properties and their ability to reduce oxidative stress
and inflammation in the brain. These agents could play
arolein protecting neuronal integrity and preventing the
progression of neurodegenerative diseases in patients
with a history of COVID-19 [34].

http://theunj.org



Given the central role of inflammation in COVID-19-
related neurological damage, anti-inflammatory therapies
are a key area of interest. Beyond corticosteroids, other
anti-inflammatory agents, including interleukin-6 (IL-6)
inhibitors (e.g., tocilizumab) and Janus kinase (JAK)
inhibitors, are being explored for their potential to modulate
the immune response and reduce neuroinflammation.
These therapies aim to target the chronic inflammatory
state that persists in some patients post-COVID-19, which
is thought to contribute to the development of long-term
neurological complications [35].

Rehabilitation plays an essential role in the recovery
of patients with neurological complications from COVID-
19. Multidisciplinary rehabilitation programs that
incorporate physical therapy, occupational therapy,
speech therapy, and neuropsychological support are
vital for helping patients regain function and improve
their quality of life. Telemedicine has also emerged as
a valuable tool in delivering rehabilitation services to
patients with long COVID, providing access to care while
minimizing the risk of infection [36].

Future Directions and Research Gaps

The neurological impact of COVID-19 has revealed
several critical gaps in our understanding, necessitating
focused future research. A primary area of concern
is the lack of comprehensive longitudinal studies that
can track the neurological effects of COVID-19 over
time. These studies are essential to discern the long-
term consequences, particularly the risk of developing
chronic neurodegenerative conditions like Alzheimer's
or Parkinson's disease. Current evidence suggests
that SARS-CoV-2 may accelerate neurodegenerative
processes, but definitive conclusions can only be
drawn through extensive follow-up research over many
years [37, 38].

In parallel, there is a growing interest in developing
targeted therapies for neuro-COVID. These include anti-
inflammatory treatments to mitigate neuroinflammation,
which has been implicated in both acute and long-term
neurological symptoms of COVID-19. Researchers are
also exploring the potential of neuroprotective agents
that could safeguard against the neuronal damage
observed in severe cases. Importantly, there is an
emerging need to personalize these therapies based on
individual patient profiles, taking into account factors
such as genetic predispositions and the severity of initial
COVID-19 infection [39].

Ethical considerations are paramount in this ongoing
research. The urgency to develop treatments must be
balanced with the need for thorough testing to avoid
unintended consequences. Furthermore, addressing
neuro-COVID requires a multidisciplinary approach,
involving neurologists, immunologists, psychologists,
and other healthcare professionals. This collaboration
is crucial to ensure that all aspects of the condition are
understood and effectively managed [40].

Conclusion

In conclusion, this review highlights the profound and
multifaceted neurological impact of COVID-19, ranging
from acute manifestations such as encephalitis and
stroke to long-term sequelae like cognitive impairment
and neurodegeneration. The pathophysiology of SARS-
CoV-2's neuroinvasion involves complex mechanisms
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including direct viral entry, systemic inflammation,
and disruption of the blood-brain barrier. Emerging
therapeutic strategies are being developed to address
these neurological complications, though the field still
faces significant challenges. Future research must
focus on longitudinal studies to fully understand the
chronic effects of COVID-19 on the nervous system,
and interdisciplinary collaboration will be crucial in
developing effective treatments and addressing the
ethical considerations inherent in this rapidly evolving
area of study.
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Bctyn. MNaHaemia COVID-19, BuknukaHa SARS-CoV-2, npussena Ao
6e3npeueaeHTHOI rnobanbHOi KpU3K B rany3i OXOpoHU 340p0B’s. He3Baxkatoum
Ha Te, WO B Mepuwy 4yepry BiAOMUIA Yepe3 pecnipaTOpHi Hacnigku, Bipyc
NpOAEMOHCTPYBaB 3HA4YHY CMOPiAHEHICTb A0 HEPBOBOI CUCTEMMU, LLLO MPU3BESIO
00 LWMPOKOro CNEeKTPYy HEeBPONOriYHMX nposasiB. Lleh ornsg nitepatypwm
[OCNiAXYE NepeTUH HEBPOJIOTii Ta BipyCosorii, 30cepeaxylyncb Ha rocTpux
i AJOBroCTPOKOBUX HEBPONOriYHNX Hacnigkax COVID-19.

MeToaun: BuuyepnHuit ornag noTo4yHoi nitepaTtypu 6yno npoBeneHo 3
BMKOPUCTaHHSAM Takux 6a3 aaHux, sk PubMed, Scopus i Web of Science.
BignosiaHi gocnigxeHHs 6ynu BiaibpaHi Ha OCHOBI iX 30cepea)eHOoCTi Ha
natodisionorii, KNiHIYHMX NposiBaXx i BiaAaneHUX HEBPOJIOTIYHNX pe3ynbTaTax
COVID-19. Ocobnuey yBary 6yno npugifieHo peueH30BaHMM CTaTTsaM, MeTa-
aHaniszam i 3BiTaM nMpo KAiHiYHI BUNagku, onybnikoBaHuMm Mixx 2019 i 2024
poKaMu.

Pe3ynbtaTtn: Ornsa BM3Haya€e YMCAEHHI MeXaHi3Mu, 3a AOMOMOroK AKUX
SARS-CoV-2 NpoHMKAE B HEPBOBY CUCTEMY, BKJIIOHAKOUM NPSAME NPOHUKHEHHS
BipyCcy Ta CUCTeMHe 3anaseHHs. [oCTpi HeBPONOriyHi NpOsiBM BKJKOYAKOTb
eHuedaniT, iHcynbT i cMHapoM lieHa-bappe, ToAi sK BigAaneHi Hacnigku
OXOMJIOITh KOTHITUBHI MOPYLUEHHS, HEMpoAereHepauito Ta NCUXiyHi po3naau.
OTpuMaHi gaHi nigkpecnoTb cknagHicte snamey COVID-19 Ha HepBoOBY
CUCTEMY, WO MaE K HeramHi, Tak i TpuBani Hacnigku.

BucHoBok: Helipo-COVID npeacTtaBnsie 3HadHy npobnemy, sika MOCTINHO
pPO3BMBAETLCA B KOHTEKCTI naHAeMii. PO3yMiHHA HEBPOMOriYHMX Hacniakis
COVID-19 mMae BupillanbHe 3HaYeHHA A5 NOKPaLLEHHS Pe3ybTaTiB JTiKyBaHHS
nauieHTiB i cnpsaMyBaHHA ManbyTHiIX AocnigxeHb. Llen ornsaa niakpecntoe
HeobXigHICTb NiABULWEHHS K/iHIYHOT 06i3HAaHOCTI Ta MyNbTUANCUUMIIHAPHOIO
niaxoany Ans ePeKTUBHOrO BUPILLEHHSA CKIaAHOro cnekTpy Helpo-COVID.

KnrouyoBi cnoBa: Hervipo-COVID; SARS-CoV-2; HeBposoridyHi nposiBu;
Tpuanuin COVID,; HeripoiHBa3is
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B oHoBneHoMmy BOO3 n'aToMy BuAaHHI Knacudikauii nyxamH ueHTpanbHoi
HepBoBoi cuctemu (LLHC) BOO3 (2021) ynepLue BUKOPUCTAHO BIKOBMI Niaxia Ao
Knacudikauii rioM, Wwo rpyHTYETbCSA Ha CyYaCHUX AOCATHEHHSX MONEKYSIPHOI
6ionorii Ta enireHeTukn nyxnumH LUHC. Y uiin knacudikauii rniommn Bnepwe
BiAHECEHO [0 ciMelcTBa NYXNUH <«[J1ioMu, TIIOHEHPOHAaIbHI MyXJANHU Ta
My XJIMHN HEVIPOHIB>» i3 BUOKPEMIEHHAM ANMDY3HUX M1iOM AOPOCAOro | AUTAYOro
TMNY, BiANOBIAHO HNM3bKOrO Ta BMCOKOrO CTyrneHs 3noskicHocTi (LGG, HGG),
O CBiAYMTb MPO KJIHOYOBY pOJib BiKOBOro akTopa B rniomoreHesi. AHanis
cyyacHoi niTtepaTypu Aa€ 3MOry NornMbuTn ysiBIEHHS NMpo BikoBi 0co61MBOCTI,
BIAMIHHOCTI Ta 3aKOHOMIPHOCTI rlioMOreHesy B yCiX BIKOBMX rpynax XBOpux,
L0 MAE BaX/IMBe 3HAYEHHA ANA AiarHOCTUKU Ta NiKyBaHHS.

mioMn AUTSYOro i AOPOCAOro TUMY HWU3bKOrO CTyrneHs 3noskicHocTi (pLGG
i aLGG) Biapi3HAOTLCA 3a sokanisauieto, 6i0N0riyHO NMOBEAIHKO Ta
MONIeKYyNsSapHO-reHeTu4YHnM npodinem. Cnagkosi cuHapommn (NF-1, TSC),
acouinoBaHi i3 po3BMTKOM [/1iOM, NMOB'I3aHi 3 oKpeMnMu Tunamum rniom LGG,
AKI BUHWKaKTb Y AUTUHCTBI, MONOAOMY Ta AopocnoMy Biui. Takox pLGG
BiApi3HATbCA Big aLGG 3a 34aTHICTIO A0 3/109KiCHOI TpaHcdopMauii Ta
CMOHTaHHOI perpecii, @ TakoX 3@ HasABHICTIO MyTauil, WO BNINBAKTb Ha WASX
MAPK (mitogen-activated protein kinase).

Xoua rniomMm AMTAYOro i AOPOCNOro TUNYy BUCOKOrO CTyneHs 3noskicHocTi (pHGG
i aHGG) MatoTb CRifbHI FICTONOrYHI XapaKTePUCTUKN, BOHWN BiAPI3HAOTLCS 3@
nokanizauieto, 6i0/10riYHOI0 NOBEAIHKO, MONEKYSPHO-TEHETUYHMNM Npodinem
i nporHo3omM. OcHoBHoOW BigMiHHIcTIO aHGG Big pHGG € myTauii IDH 1/2,
ekcnpecia reHa EGFR, myTauii TERT, 3MiHK xpomocoMm (+7/-10) Ta myTauia TP53,
AIKi 3yMOBJIIOIOTb HECMPUATANBUI NPOrHO3 ANs rnioMm HGG. Takox AiarHOCTUYHE
Ta NPOrHOCTUYHE 3HA4YeHHs MakwTb 3MiHW ricToHoBux 6inkiB H3.3 a6o 3.1
(H3.3 K27 i H.3 G34) y rniomax pHGG Ha BiaMiHy Big aHGG.

MpoBeaeHO aHani3 AaHuX WoAO enigemionorii rniom, ¢akTopiB pu3nKy Ta
XapakTepPHUX MOJNIEKYNSAPHO-TEHETUYHUX OCOBAMBOCTEN 3 ypaxyBaHHSAM
BiKOBOrO YUMHHWKA. Y HaAcTynHik nybnikauii 6yae BMCBITNEHO AesAKi KAiHIYHI
acnekTwn uiei npobnemu.

KnrwuoBi cnoBa: rsiioma; BikoBi BiAMIHHOCTI rniom; riiomu A0pocaoro i
ANTAYHOro Turny,; ri1ioMn HU3bKOro Ta BUCOKOIO CTYreHSs 3/109KICHOCTI

BcTyn

€KOHOMIYHO edeKTUBHIle, HiX (iHaHCOBI BUTpaTu Ha

[iarHocTuka Ta NikyBaHHS rMioM — HannowmpeHiwmnx
nNyXJWH ueHTpanbHoi HepeoBoi cuctemn (LUHC) ctaHoB-
NATb 3HAaYHWIM TArap ANS CUCTEMW OXOPOHU 340pPOB’A B
ycix kpaiHax. Tak, y CLLUA wopi4yHo AiarHOCTy0Tb 61M3bKO
18 500 Bunaakis 37109KiCHOT FioMW. HagaHHSa MeaANYHUX
nocnyr (XipypriyHi BTpy4YaHHs Ta npoMeHeBa Tepanis)
ooHOMY nauieHTy noTtpebye 50 600-92 700 ponapis
CWA Ha pik [1]. BukopucTaHHs B CXeMi NiKyBaHHS
rniobnactomun (FBM) ximiotepanii (Temo3onomig i
6eBaunsymab) 36inbWye BUTpaATKU, SKi CTAaHOBNATH
BignosiaHo 20587,53 eBpo/pik i 5581,49 eBpo/pik Ha
OAHOr0 XBOPOro Ta ANs OMiKyHiB, siKi 3abe3neyytoTb
aornsa 3a Xxsopum [2]. BusiBNeHHSI NPUYMH | YNHHUKIB
PU3NKY PO3BUTKY FNiOMW AAE 3MOTYy CBOEYACHO BXWUTU
NpodiNaKkTUYHUX 3aX0AIB, CMPAMOBAHUX Ha 3HUXEHHS
3aXBOPIOBAHOCTI B Pi3HMX KaTeropii HaceneHHs, Wo

Copyright © 2024 C.M. NlyroBcbkuid, T.1O. KBiTHULbKa-PuxoBa
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nikyBaHHs, peabiniTauito Ta 4ornsg 3a XBopuM.

Y nitepaTypi 3'9BNnseTbca genani 6inbwe AaHux
WOoAO0 aKTyanbHOCTI NpobneMn BiKOBOro YMHHWKA B
rniomoreHesi [3]. 3axBOpIOBaHICTb Ha MNiOMYy 3HAYHO
3pocCTaE 3 BikoM, ocobnumeo nicns 65 pokis [3-5]. Y aiten
nepeBa)xatwTb MNiOMW NIErkoro CTyneHs 3108KiCHOCTI
(low-grade gliomas (LGG)), ToAi 9K y AOPOCIAUX
HaNTMNOBILIMMM € FNIOMM BUCOKOIO CTYMNEHS 3/105IKICHOCTI
(high-grade gliomas (HGG)).

Y 2021 p. 6yno oHoBneHo Knacudikauito nyxavH
rO/I0OBHOr0 Ta cnmMHHOro mMo3ky BOO3. OCHOBHOIO
BiZIMiHHICTIO BiA NonepeaHiX peAakuiri 6yno 3acTocyBaHHS
BiKOBOIMO MiAXo4y A0 XapaKTepucTuku riaiom [6-8]. Lle
WwocTa Bepcia MikHapoAaHoro crtaHaapTy Knacudikauii
NyXJIMH FOJTIOBHOIO Ta CAWMHHOrO MO3KYy (nonepegHi
Bepcii onybnikosaHi BOO3 y 1979, 1993, 2000, 2007

Po6oTa onybnikoBaHa nig niueHsieto Creative Commons Attribution 4.0 International License
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i 2016 pokax). I"pyHTyrquCb Ha Knacudikauii nyxnuH
LUIHC BOO3 2016 p. [8] Ta pekoMeHAaauisx KoHcopuiyMmy 3
iH(bOpMYBaHHSA NPO MONEKYNAPHI Ta NPaKTUYHI Niaxoan Ao
TakcoHoMii nyxnuH LUHC (Consortium to Inform Molecular
and Practical Approaches to CNS Tumor Taxonomy
(cIMPACT-NOW)) [9], Ao Knacudikauii nyxvMH ronoBHOro
Ta cnUHHOro mMo3ky BOO3 (2021) 6yno BHeCEHO HU3KY
CYTTEBMX 3MiH | gonoBHeHb [6, 10]. MioMn BigHeceHO
A0 cimencTBa NyXAWH «l[nioMun, rnioHeMpoHanbHi
NYXJIMHW Ta@ NMyXJVMHW HENPOHIB» 3 BUAINEHHAM TaKux
TUniB: obMexeHi acTpoumnTapHi rnioMmun, aAndy3Hi rniomm
AOpOCNOro Tuny, AUPY3Hi rAioMuM AUTAYOro Tuny
HM3bKOIr0 CTYNeHs 3N0sKiCHOCTI (paediatric-type diffuse
low-grade gliomas (pLGG)) Ta andy3Hi rnioMm ANTS4Oro
TUMY BMUCOKOrO CTyMNeHs 35105KiCHOCTI (paediatric-type
diffuse high-grade gliomas (pHGG)). Po3noain andy3Hux
rMioM Ha MyXJIMHW AOPOCNOro Ta ANTAYOro TUNY BKa3ye
Ha BaX/IMBY pOJib BIKOBOIO YNHHMKA, AKUI MOXE CYTTEBO
BMNMBATKM Ha rniomoreHes, 6ioNoriyHy noseniHKy,
MONEeKYNAPHO-reHeTUYHU Npodinb i NpoOrHos, Lo
HeobxiAHO BpaxoByBaTW MpW AiarHOCTUUI Ta NiKyBaHHiI
rniom B ocib pi3Horo Biky [6, 10-13].

Enigemionoris rniom 3 ypaxyBaHHSIM Biky Ta

iHWKUX YUHHUKIB

Pe3synbTatu BenMKUX KNiHIKO-eniAeMionoriyHmnx
[OCniAXEeHb, NPOBEAEHNX OCTaHHIMM poKaMu, ceigyaTtb
npo Te, WO 3axXBOPKBaHICTb i MNOWMPEHICTb rioM, a
TAKOX CMEepTHICTb, 3asexaTb Bif BiKy, cTaTi, pacoBoi
NPUHANEXHOCTI, perioHy Ta iHWNX YNHHUKIB. [14].

Ha rniomn npunapgae 6nu3sbko 24,5% Bia ycix
NEPBUHHUX MYXJIMH FONOBHOrO Mo3ky (M) Ta 61M3bKO
81% Bia ycix 3noskicHux nyxnumH UHC y gopocnux [15].
Bnn3bko 62% rniom BUABNAOTb Y Cy6TEHTOpianbHil 30Hi:
27,0% -y no6Hin yacTui, 20,2% -y ckpoHeBiii, 11,6% -
y TiM'aHiR, 2,8% - y noTUAMYHIN. Jlokanizauis nyxanHu
BNAMBaE Ha Bubip AOCTyny A0 Hel Npu XipypriyHux
BTpyYaHHAX. IHOAI rnioMun MOXYyTb TpanisaTucsa B
cToB6Ypi M (4,3%), MO30uKky (2,8%), @ TAaKOX B iHWMX
ainsHkax LUHC (6nunsbko 20,0%) [16]. HalnowupeHiwoto
cepep rniom € 'bM (14,2% Bia ycix nyxnuH LUHC, 50,1%
BiA yCix 3n0akicHux nyxnauvH UHC i 6nmn3bko 45% Big ycix
rniom). Ii vacTiwe peectpytoTh y Yonosikis (KoediuieHT
3axBoptoBaHocTi - 1,57) [17-19]. 3a 6ionoriyHotw
nogeaiHkot NBM € Hanbinbw 3108KICHOK MYXJIMHO
LUHC i3 HecnpmATAnBUM NPOrHO30M (BIAHOCHWI cepeHin
NOKa3HWK 3aranbHOro BMmxmnBaHHa (overall survival (OS))
ynpoaoBx 5 pokiB He nepeBuye 5%) [18].

Y cyyacHuX AOCTYMNHUX AN aHanisy 3BiTax,
Hanpuknag, CBTRUS (Central Brain Tumor Registry
United States), naHi LWOA0 NOKA3HMKIB 3aXBOPIOBAHOCTI,
MOWMPEHOCTI Ta CMEepPTHOCTI Bi4 raioM OTpuMaHi i3
peecTpiB, B AKUX iHdOpMauUilo Npo BUNAAKWU oMU
BHECeHO 3rigHo 3 knacudikauigsmm LLHC BOO3 2007 p.
i 2016 p., ToMy HoMeHknatypa nyxnuH UHC, 3okpema
rniom, BiApi3HSETbCS Bia Takoi B Knacudikauii nyxnuH
rofIoBHOMO Ta cNuHHoOro Mmosky BOO3 (2021) [8, 13, 20].
Tunu rniom 3rigHo 3 Knacudikaui€o nyxXamH roioBHOro
Ta cnMHHOro Mo3ky BOO3 (2021) npeacTtaBsieHo B
Tabnuui (Tabn. 1), wWo pae 3MOry Kpatlie 3po3yMiTu
Ta OUIHMTW pe3ynbTaTW AOCAIAXEHb, NPOBEAEHUX A0
NPURHATTA OHoBAEHOI Knacudikadii.

3a pe3ynbrataMu BeNUKUX enigeMionoriyHux
pocnigxeHb, nposegeHnx Q.T. Ostrom Ta cnisasT.
[14, 16-19], Ha yacTKy acTpouuTapHUX NyXJNH, 30KpeMa
FBM, npunagae 77,5% Bia ycix rniomM. Y cTpykTypi
3axXBOPIOBAHOCTI Ha 3N04KicHi rniomu, okpim BM,

http://theunj.org
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npoeiaHe Micue nocigatTb: AMdy3Ha acTpouuToMa
(7,3% Big ycix rniom), aHannacTMyHa acTpouMToMa
- 6,8%, onirogeHgpornioma - 3,5%, aHannacTu4yHa
onirogeHapornioma - 1,7%, ninountapHa actpoumtoma
- 5,0%, a Takox HeBu3HaudeHi rniomu (NOS) - 7,9%.

Y popocnmx BUSABNEHO HAWBWULWWUWN piBEHb
3axBOprOBaHOCTI Ha N'BM - 3,23 Ha 100 TuC. HaceneHHs,
Ans Andy3HoI 1 aHannacTUYHOI acTpouUTOMU Len
nokasHuk ctaHosus 0,46 Ta 0,42 Ha 100 Tnc. HaceneHHs
BiAMOBIAHO, ANSA ONIroA4eHAPOrNioMM 1 aHanIacTUYHOI
onirogeHaporniomu - 0,23 1a 0,11 Ha 100 TUC. HaceneHHs
[16, 17, 19]. Mik po3BUTKY AUMDY3HOI aCTPOLUTOMU Ta
onirogeHApornioMu npunagaB Ha cepeHin Bik 46 i
43 poKu BiANOBIAHO, aHANIaCTUYHOI acTpPOLMTOMMU Ta
onirogeHapornioMmn — Ha 53 Ta 49 pokiB. YCTaHOBNEHO,
wo NBM € oAHi€ED 3 HAWMOWMUPEHIWNX NYXAUH Y
A0pOCnMX, 30KpeMa B 0Cib NiTHbOro BiKy (CepeaHin Bik —
65 pokiB), Toai Ak y aiTent FBM TpannseTbcs pigko [15].

Y piTert Ha 4yacTky rniomM npunagae 45% Bia
ycix 3noskicHux nyxnumH UHC [21, 22]. Y cTpyKTypi
3aXBOPIOBAHOCTI Ha rNioMW cepepj AiTel nepwe Micue
nocigae cepeaunHHa rnioma — 31,1% Big ycCix AMTAYMX
raiom, ToAi 9K Ha NifiouMTapHy acTpouMTOMY Npunajac
18,3%, Ha AMdY3HY W aHanaacTUYHY acTpoUUTOMY —
5,3%, Ha I'BM - 2,6%.

Y BikoBin rpyni 0-19 pokiB 3aXxBOpPIOBaHICTb
Ha Andy3Hy cepeAWHHy rniomy ctaHoBuTb 0,31 Ha
100 TMC. HaceneHHs, Ha Andy3Hy acTpountomy Ta '6M
- 0,231 0,17 Ha 100 TnC. HaceneHHs BignosigHo [15].
AHannacTuyHa acTpouuToMa, ofiirogeHaporniomMa
aHannacTM4yHa onirogeHapornioMa B Uil BiKOBIiM rpyni
TpannstTbesa pigko - 0,09, 0,04 ta 0,01 Ha 100 Tuc.
HaceneHHs BiAMNOBIAHO.

Hanbinbwunin piBeHb 3aXBOPOBAHOCTI Ha rAioMu
3apeecTpoBaHo B 4onosikiB (5,51 y yonosikiB i 3,65 vy
XiHOK Ha 100 Tuc. HaceneHHs BiAMOBIAHO), ane cepef
XIHOK BMLLA 3axBOPKOBaAHICTb Ha AMDY3HY CepeanHHy
rniomy - 0,324 Ta 0,288 Ha 100 Tmc. HaceneHHs
BignosigHo [14, 15].

Y CLUA 3noskicHi nyxnnHm LUHC y aiten (Bia 0 ao
14 pokiB) nociaatoTb Apyre Micue B CTPYKTYpi AUTAYOI
CMepTHOCTI, a B 2016 p. BOHW 6y OCHOBHOIO NPUYMNHOLO
CMepTi AMTAYO0ro HaceneHHs [23, 24]. HYacToTa 31051KiCHUX
nyxnvH UHC y autayoro HaceneHHs y 1998-2013 pp.
CYTTEBO He 3MiHIOBanacs (BiACOTOK cepeAHbOpPiYHOI
3MiHu (annual percent change (APC)) — 0,16%/pik (95 %
nosipunii intepsan (4I) - 0,21-0,53). HaTomMmicTb y aiTen
3apeecTpyBann 36iNblEHHS 3aXBOPOBAHOCTI Ha OKpeMi
TUNU NYXnH, 3okpema riiomy (APC - 0,77%/pik (95% A1
0,29-1,26)) i ninoymTapHy actpountomy (APC - 0,89%/
pik (95% AI 0,21-0,53)), 3MeHLWeHHS 3aXBOPHBAHOCTI
Ha rniomn LGG (12,9% Big ycix rniom; APC - 2,85
(95% AI 1,46-4,23)) i 36inblueHHS 3aXBOPOBAHOCTI Ha
rniomn HGG (21,3% Big ycix rniom; APC - 1,25 (95% A1
0,68-1,83)) Ta iHWi rniomu (65,8% Bia ycix rniom; APC
- 1,55 (95% AI 0,18 - 2,95)) [15, 23]. Ui pe3ynbTtatn
y3roaxyTbcs 3 gaHuMm R. McKean-Cowdin i cniBaBT.
[25], oTpumanmmn y 1973-2009 pp. Lle pae niacrasy
ANS BUCHOBKY, WO Ha MOKa3HWKW 3aXBOPKOBAHOCTI
CYTTEBO BMAMBAIOTb AOCTYMHICTb A0 creuianizoBaHoi
HeMpoXipypriyHoi 4ONOMOrn, AKICTb AiarHOCTUKM TNioM,
a TakoX 06’€KTUBHICTb | NOBHOTa BHECEHOI A0 PEECTPIB
iHdopMauii Nnpo BCi BUNaaku raiom.

Pe3ynbTaTtk enigemMionoriyHMx gocnigxXeHb ceigyaTb
Npo 3a/1eXHiCTb 3aXBOPIOBAHOCTI Ha rNioOMU BiJ perioHy.
MpunyckatTb, WO CTAapiHHA HAaCeNeHHs, SKe B OCTaHHi
OeCcaTUNITTA cnocTepiratwTb Yy KpaiHax €sBponu Ta
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MiBHIYHOT AMEPUKU, MOXKE YACTKOBO MOSICHIOBATWN BUCOKY
3aXBOPIOBAHICTb Ha rnioMy, 3okpema 'BM, piBeHb AKOi 3
1978 po 1992 pp. y cepeaHboMy 36inbwmBca Ha 2,9%/
pik [26-29]. PiBeHb 3aXBOPOBAHOCTI Ha 3/105IKiCHi FioMu
36inbwmBca 3 1998 go 2008 pp. y NiTHIX Noaen, Toai
SK 3a AaHumu peectpy CBTRUS B oci6 BikoMm =40 pokiB
y 2000-2016 pp. 3anuwasBca BiAHOCHO CTabiNbHUM
[16, 20, 30].

13

iomn ctoBbypa M (brainstem gliomas (BSG))
€ TMMNOM 3105KicHOI nyxanHn LUHC, akuin y pnopocnux
TpannseTbca piako (1-2% Big ycix rniom), To4i K y
aiten — yacto (20% Big ycix rnioMm) i Ha BiAMiHY Big
[OPOCINX XapaKTepU3YETLCS HECNPUSTIMBUM MPOrHO30M
[31, 32]. NMokasHukn OS 3a 5 pokiB Ans ninounmTapHoi
acTpouutomMn — 94,7%, N'BM - 6,8% [14, 15, 26].

Ta6sanys 1. Knacudikauia rniom signosigHo o Knacudikauii myXanH ronoBHOro Ta CNMHHOro Mo3ky BOO3

(2021)

Tun rniomu CTygi(;|(|;3L|,HC XapakTepHi Mon::iy::*pui Ta reHeTUYHi
O6MexeHi acTpounTapHi rnioMmmn
MinounTapHa acTpouymToma 1 KIAA1549-BRAF, BRAF, NF1
ég;gg;‘r‘j:m_"fii Oﬁ.zf,o"oro CTyNeHs 3N10sKICHOCTI 3 HB: BRAF, NF1, ATRX, CDKN2A/B (MeTUmoM)
NMneomopdHa KcaHToacTpoumToMa 2,3 BRAF, CDKN2A/B
CybeneHauManbHa riraHToOKNiTUHHa acTpoumnToMa 1 TSC1, TSC2
XopaoigHa rnioma 2 PRKCA
AcTtpobnactoma, MN1-3MiHeHa HB MN1
OndysHi rniomm gopocnoro Tuny (aDG)
AcTtpouuTtoma, IDH-MyTaHT 2,3, 4 IDH1, IDH2, ATRX, TP53, CDKN2A/B
OnirogeHgpornioma, IDH-myTaHT i Kogeneuis 5 3 IDH1, IDH2, 1p/19q, npomoTop TERT, CIC,
1p/19q ! FUBP1, NOTCH1
Mio6nacToma, IDH-auKmii TMn 4 IDH-pnknin Tun, npomoTtop TERT XxpomMocomu

7/10, EGFR

Ondy3Hi riioMy AUTAYOro TMNY HM3bKOrO CTyNeHs 37105KicHOCTI (pLGG)

MonimopdHa HerpoeniTenianbHa NyxanHa
HU3bKOr0 CTYMNeHs 3/1051KICHOCTIi MOT040rr0 BiKY

Andy3Ha rnioMa HM3bKOro CTyMeHs 3/108KICHOCTI
3i 3MiHO Wwnaxy MAPK

OndysHa actpounTtoma, 3miHeHa MYB a6o MYBL1 1

AHrioueHTpu4Ha rnioma 1

HB~

MYB, MYBL1
MYB

BRAF, poaviHa FGFR

FGFR1, BRAF

Ondy3Hi rnioMmm gUTAYOro TMNy BMCOKOrO CTyneHs 3nosikicHocTi (pHGG)

H3 K27, TP53 , ACVR1 , PDGFRA,

OndysHa cepeamnHHa rnioma, H3 K27-3MiHeHa 4 EGFR, EZHIP
OndysHa rnioma niBkynb, H3 G34-myTaHT 4 H3 G34, TP53 , ATRX
[AundysHa rnioma BUCOKOrO CTyMeHs 3/105KiCHOCTI 4 IDH-pukunii Tun, H3-anknii Tun, PDGFRA,

autsavoro Tuny, H3-ankuii Tun i IDH-gnkuii Tvn MYCN, EGFR (MmeTunom)

MantokoBa rniomMa niBkyb HB* cimericteo NTRK, ALK, ROS, MET

lpnMiTKN: * — MONEKYNAPHI Ta reHeTUYHI 3MiHM, AKi YacTo TpanasTbCHA, HABEAEHI NepLwnuMmn, «MeTuIoM»
- BKasaHo nuwe ANS r1ioM, ANS SKUX peKOMeHAOBaHO MOro BU3HAYEHHS 3 4iarHOCTUYHOK MEeTOlo;
HB - HeBu3HauyeHo; HB* - HeBM3HaueHo ans LGG; HB* - HeBM3HaueHo ans HGG.

leHn: BRAF - npoTo-oHkoreH B-Raf, cepiH/TpeoHiH kiHa3za; KIAA1549-BRAF — 311TTS reHis;

NF1 - HeWipodubpomiH 1; ATRX - anbda-Tanacemis/CMHAPOM PO3YMOBOI BiACTASIOCTi, 34EnIeHNN 3
X-xpomocomow; CDKN2A/B - iHri6iTop uvkniHzanexHoi kiHasu; TSC1, TSC2 - 6inkn Ty6eposHoro
ckneposy 1i2; PRKCA - npoteid KiHasa C anbda; MN1 - NpoTo-OHKOreH, Perynarop TpaHcKpunuii;

IDH - izounTpataerigporeHasa; TERT - 3BopoTHa TpaHckpunTasa Tesomepasa; CIC - TPaHCKPUNUIHNI
penpecop HMG-box; FUBP1 - oHkoreH; NOTCH1 - ogHONpoXiaHWM TpaHCMeMGpaHHMM peuenTop;

NTRK - CiMeiCTBO reHis HerOTpocho'l' Tipo3uHpeuenTopHOI KiHa3n; EGFR - peuenTtop enigepmManbHOro
dakTopa pocTy; MYB — npoTo-oHKOreH, akTop TpaHckpunuii; MYBL1 — MYB-noaibHuin npoTo-oHKoOreH 1;
FGFR - peuentop dakTopa pocTty dibpobnacTis; H3 — rictoHn H3 K27 i H3 G34; ACVR1- peuenTop aKTUBIHY
Tuny I; PDGFRA - peuenTtop TpoMbouunTapHoro daktopa pocTy anbda; EZHIP - 6inok-iHri6itop EZH; TP53 -
dakTop TpaHckpunuii p53; MYCN - npoTo-oHKoreH, dakTop TpaHckpunuii bHLH; ALK — peuenTopHa TMPO3UH
KiHa3a aHannactuyHoi nimbdomn; ROS — NpOTO-OHKOreH peuenToOpHOi TUPO3UH KiHasu; MET — NpoTO-OHKOreH,
peuenTop TUPO3UH KiHa3w.
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YNHHUKM pU3uUKy (AeTepMiHaHTK) rniom

YNHHUKN pU3UKY, K AeTepMiHaHTU PO3BUTKY
rnioM, oCTaTOYHO He BU3HAYEHO, a AaHi niTepaTtypu €
cynepeunnsumn, OgHak iHpopMaLis Npo HUX € KOPUCHOKD
Ans nNpodinakTUKM Ta paHHbOI AiarHOCTUKWU T/iOM.
HesBaxkaroum Ha BeNWKYy KiNbKicTb nybnikauin woano
ineHTudikauyii YUHHUKIB PU3NKY FNioOM, AOBEAEHUMMU
BBaXalTb JIMWeE AesKi 3 HUX, 30KpeMa reHeTuYHi
(cnaakoBi po3naau Ta CUMHAPOMM) Ta iOHiI3yBanbHe
BUMpOMiHIOBaHHSA [14, 33-36].

leHeTn4yHi (cnaakoBi) po3naan Ta CUHAPOMMW.
Bigomo, wo 6inbwicTb rNioM BMHMKAE y BMNnaakax 6es
06TAXIMBOro CiMernHOro aHamMmHesy, nuwe B 5% Bunaakis
- 3@ HAsBHOCTI Takoro aHamHesy, y 1% Bunagkis -
3a HasBHOCTI BCTAHOBJ/IEHMX CMaAKOBUX po3nagis/
CUHAPOMIB Y XBOpPMX Ha rniomy [14, 33]. Pe3synbratu
AOCNiAXeHb, NMPUCBSAYEHNUX BUBYEHHIO acouiauin
reHeTUYHUX MOPYLUEHb i3 PU3MKOM PO3BUTKY MyXJIMH
LUHC, cBiguaTb Npo Te, WO AeaKi cnaakosi po3nagu
MatoTb TICHUI 3B'A30K i3 PU3NKOM BUHUKHEHHS rnioMm [14].
Harbinbw 3HayvyLwi cnaakoBi po3naan u CUHAPOMU, TUN
IX ycnagkyBaHHS, @ TakKOX 3MiHM XPOMOCOM i reHiB, 3
SAKMMW NOB'SI3YI0Tb PU3UK PO3BUTKY FNiOM, HaBeAeHO B
Ta6sn. 2. I3 cnagkoBux po3nagiB ocobsnMBe 3Ha4YeHHS
MalTb CUHAPOM Jli-®payMeHi, CMpUYMHEHNI 3MiHaMK
reHa TP53, wo koaye 6inok-cynpecop nyxavHu P53,
CUHAPOM TypKo Tuny 1, WO € NOEAHAHHAM MEPBUHHUX
nyxavH 'M i3 konopekTanbHUM pakoM, HenpodibpomaTos
Tuny 1 i Ty6epo3Hunii cknepos, 3 AKMMW aCOLIIETLCA
HamBuwmii pmusnk [14, 33-35].

CTapiHHS acouiloETbCA 3i 3MEHLWEHHAM [OBXUHU
TenoMep, a pPU3nK rnioM NOB'A3YI0Tb i3 MOAOBXEHHSAM
Tenomep [33, 36]. CKOpOYEHHS TesloMep CMNPUUYMHIOE
NPUrHiYeHHa nponidpepaTMBHOT aKTUBHOCTI KNITUH,
O MOXEe MPUrHi4yBaTW PO3BUTOK MyXJMH. HaToMicTb
NOAOBXEHHSA TE/IOMEpP acCOUIlETLCA i3 BUCOKOIO
nponidepaTMBHOK aKTUBHICTIO, WO MoOXe 36isblwyBaTn
MMOBIpHICTb BUHUKHEHHS COMaTUYHWUX MyTauin, a
OTXe, PU3UK BUHUKHEHHS NyxunH M, 3okpema rnioMmmn
(BigHOWeHHs waHcis (BW) - 1,16, 95% AI 1,02-1,31)
[36]. CepenHsi HabnuxeHa AOBXWHa TesIOMEp Mpw rlioMi
Ha 31 bp (5,7%) 6inbwe, HiX Yy KOHTPOJi, 3 KOXHUM
36iNbLUIEHHAM CENTUIO AOBXWHN TeNoMep 3pOCTaE pU3NK
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nosieu rniomn (BW - 1,12, 95% AI 0,90-1,62). Bigomo,
WO oAHOHyKNeoTuaHuMM noniMopdism (single nucleotide
polymorphism) B anensax renis TERC i TERT, aki noB’A3aHi
3 IOBXUWHOI TeNIOMep, MOXE BU3HayaTu NpoBifHY poJib
TenoMepasu B rniomMmoreHesi [33,34,36].

IoHi3yBanbHe BUNPOMIHIOBaHHS — OAVH i3 HanbinbL
BMBYEHUX | AOBEAEHUX UYMHHUKIB PU3NKY PO3BUTKY
rniom y aiten, nignitkie i gopocnux [34]. Poboua
rpyna MixHapoaHOi areHuii i3 BuBYeHHA paky (IARS)
BiHecNa ioHi3yBasibHe BUMPOMIHIOBaHHSA A0 YMHHUKIB
i3 KaHueporeHHHot gieto (rpyna 1) [37]. Y nybnikauii
IARS HaBefeHoO pe3ynbTaTy 4OCNIAXKEHD TUMY BUMAaA0K—
KOHTPO/b, MPOBEAEHNX Y BeNMKUX Koroptax AiTen i
nianiTkis (4o 19 pokiB), AKi 3a MEANYHMMWN NMOKA3aHHAMU
oTpuMyBaan Kypcm npoMmeHesoi Tepanii. Yepes 9 pokiB
Yy HUX 3apeecTpyBann pU3MK BUHUKHEHHS TNioM,
KW BABIYI NepeBULLYBaB OYiKyBaHW pU3MK. Takox
YCTaHOB/EHO, L0 PU3UK NOSIBM MiOM Ma€ NiHINHWIA [030-
3aN1eXHUI XapakTep. HanBuwmii pusanmkK Ha OAMHULIO
NOrMINHYTOI A03M iOHI3yBasIbHOro BUNPOMiHOBaHHSA (1 p)
3adikcoBaHoO B AiTel BiKOM A0 5 pokiB.

HeioHi3dyBanbHe BunpomiHoBaHHs (HIB) xapakTe-
PU3YETbLCHA BMNJMBOM Ha OpPraHiaM MiKpOXBWUNb Y
Aiana3oHi paAio4yacToT, @ TakKOX MarHiTHoro nong
HaAHW3bKOI 4YacToTW. BunpoMiHioBaHHA B Aiana3oHi
yactoT 30-300 I'My IARS BigHECEHO A0 rpynu YNHHUKIB
i3 MOX/IMBOIO KaHUEPOreHHOo Ai€ AN NOAUHNK
(rpyna 2B) [38]. NMpobnema BnamBy HIB Ha po3BMTOK
rnioM B OCTaHHI AecaTuniTTa Habyna akTyanbHOCTI
yepes3 WMpPOKe BUKOPUCTaHHA B nobyTi 3acobis
MobinbHOro (cTinbHUKOBOro) 3B'A3Ky [14, 39-42].
OaHuM i3 nowmnpeHmnx axepen HIB € Mo6inbHi TenedoHu.
YcTtaHoBneHo, Wwo 97-99% nornnHyToi eHeprii npunagac
Ha niBkyni 'M, 50-60% 3 Hei — Ha CKpPOHEBY YacTKy Ta
MO3040K. He3Baxatoum Ha Te, WO B OCTaHHI AeCATUNITTA
NpOBEAEHO HU3KY BEJIMKUX KJIiHIKO-enigeMionoriyHmnx
pocnipxeHb (INTERPHONE, CERENAT, COSMOS),
X pe3ynbTaTu WOAO0 PU3UKY BUHWKHEHHS r/lioM Mif
BnavBoM HIB € cynepeunuBumn [39-44]. Lle nuTaHHA €
npeaMeToM AUCKYCili Y HAQYKOBOMY CepefoBULLIi, @ TaKoX
06roBOpPIOETHCA B YPSAOBUX | MIDKHAPOAHUX iIHCTUTYLIAX,
0co611MBO B 3B’'SI3KYy 3 aKTUBHWM BMpPOBaAXeEHHAM
HOBITHiX TexHonorin 5G [45, 46].

Ta6samnys 2. Cnagkosi po3naan Ta CMHAPOMM, acouiioBaHi 3 rniomoto (3a [14] 3/ 3miHamu)

CuHapomM/po3nan

Tun ycnaakyBaHHA

3MiHKM reHiB (xpomMmocomm)

CuHapom Jli-OpaymeHi (LFS)

[JoMiHaHTHMI

TP53 (17p13.1)

CuHapom Typko 1 (ST1)

ABTOCOMHO-pELIECUMBHMI

MLH1, PMS2

CiMeliHUI" ageHoOMaTO3HMIK noninos,
cunHapom Typko 2 Tuny (ST2)

[JoMiHaHTHMI

APC, MMR (5qg21)

HenpodibpomaTtos 1 (NF1)

JoMiHaHTHUM

NF1 (17q11.2)

Ty6epo3Huii cknepos (TSC)

JoMiHaHTHUM

TSC1,TSC2 (9q34.14,16p13.3)

CuHapoM Py6iHwTelHa-Tanbi

[JoMiHaHTHWI

CREBBP, EP30 (16p13.3; 22q13.2)

XBopoba Onbe

HabyTuMihn MOCT3UTOTUYHUI
Mo3aiymim,
3HUXKEHOI NEHETPAHTHICTIO

LOMIiHYE 3i IDH1/IDH2 (2933,3/15926,1)

CuHapom JliHva

JoMiHaHTHUM

MSH2, MLH1, MSH6, PMS2

CuHapOM AediunMTy HeBiAMNOBIAHOCTI
penapaduii

PeuecuBHuimi

MSH2, MLH1, MSH6, PMS2

CuHApOM peTuHobnacTtomm

JoMiHaHTHUM

RB1 (13q14)

CuHgpom MenaHomm LUHC

JoMiHaHTHUMN

CDKN2A (9p21.3)

ATakcisa-TeneaHriekTtasis

ABTOCOMHO-peLEeCUBHUMN

ATM (11g22.3)
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bionoriyHi YMHHUKKU, [O SAKUX BiAHOCATb 36yAHUKM
iHDeKuiiHMX 3axBOoploBaHb, 30KpeMa Bipycu Herpes
Simplex 1 a6bo 2 Tuny (HS), Human Papillomavirus
(HPV), Varicella-Zoster (VZV), Cytomegalovirus (CMV),
virus Epstein-Barr (EBV) Ta iHLWI, LikaBNsaTb AOC/iIAHMKIB
He nuwe ANS OUiHKU PU3NKY PO3BUTKY rIioM, a U AN
nowyky 3acobiB imyHoTepanii Ha OCHOBI NPOTUBIPYCHUX
BakuUWH [47-50].

MpoTsirom 6araTbox pokiB BBaXasnocs, Wwo iHdekuis
CMV nos’a3aHa 3 rniomoreHesom [47]. Pe3synbtatun
mMeTaaHanisy [49] BMSABMAKM, WO paHile nepeHeceHa
iHpekuis CMV 36inbwye 3axBOpPOBaHICTb Ha raiomMy
(BW - 3,95, 95% Al 1,7-5,3). HaTtoMmicTb pe3ynbratn
iHWKX pocnigXXeHb Mokasanu, Wwo B 0cCib, sKi paHiwe
nepeHecnu iHdekuito, Nos’sa3any i3 VZV, pusank po3BuTky
nosieu rniom LGG cyTTeBo 3HuxyBaBcs (BLU - 0,85, 95%
A1 0,76-0,96) [51], a pusuk nosiBu 'BM 6yB Ha 30%
MEHLUE, HiIXK Y KOHTPOJbHIW rpyni. Lle NosSICHI0ETLCA TUM,
wo VZV Moxe iHiuitoBaTu peakuii iMyHHOI Bignosiai,
cnpsiMoBaHi Ha BipycHy iHdeKkUito, aKi nepexpecHo
NO€EAHaHI 3 peakTUBHICTIO 6inkiB Ha MeMbpaHax KNiTUH
'BM, wo Takox (pOpMY€E iMyHHY BiAMNOBIAb HA NYXJIMHHI
KNiTUHKM [18]. 3HMXEHHS piBHS aHTU-VZV IgG npwu
BM NOpiBHAHO 3 KOHTPOJIBHOK FPYynot MiATBEPAXYE
NOro 3axmcHy ponb Npu rrniomMoreHesi. Pesynbratun
NPOCNEKTUBHOIO AOCNIAXEHHS B3a€EMO3B’'A3KY MiX
iHekUielo, cnpuynHeHot Bipycamun HS, VZV, CMV,
EBV, i pusnukoM nosiBu rnioMmu ceigyaTb, WO iHdeKUis
EBV noB’s3aHa 3 MEHWWM PU3UKOM PO3BUTKY F1iOM
(BW - 0,57, 95% A1 0,38-0,85) [52]. He nigTBEepAXeHO
AaHi npo 36iNblWeHHS pU3UKYy MNOsiBM raiom y pasi
nepeHeceHoi HPV-iHdekuii [52, 53]. OTXxe, oCTaTOYHMX
BWUCHOBKIB LWOAO MPUYUHHO-HAC/IAKOBOrO 3B'A3KY MiX
BipYCHUMM iHEKUiSMXU Ta PU3MKOM PO3BUTKY F1iOMU
HeMa€e. BMBYEHHS LbOro NUTaAHHS € aKTyasibHUM 4yepes
iMOBIpHiCTb BigganeHnx Hacniakis iHdpekuii, 3yMoBneHoi
BipycoM SARS-COV-2, wo BUKINKaNa cnanax naHaemii
KOpOHaBipycHoi xBopobu 2019 (COVID-19) [54].
Mpu noTpannsHHi Bipycy SARS-CoV-2 B opraHism
pecnipaTopHUM LWASXOM BiH B3aEMOAI€ 3 KAiTUHaAMMU-
MilLEeHSIMW Ta iHILiI0E CKNaaHNI Kackaa peakuir iMyHHOT
Bianosigi. MNMpn uboMmy Tponi3m Bipycy SARS-CoV-2 po
peuenTopiB Ha MOBEPXHI OKpPEMUX TUMNIB KNITUH MOXe
3YMOBJIIOBATU BUCOKMI PU3NK TSHXKKOTO nepebiry xsopobu
Ta ii BigganeHux Hacniakis [55, 56].

Bigomo, wo rnikonpoTteiH-S Bipycy SARS-CoV-2
MOXXe B3aEMOZISATH 3 HinkaMmn-peLentTopamm Ha NoBepxXHi
KNiTUH-MilLeHel, 30KpeMa 3 aHrioTeH3WHMNepeTBO-
ptoBasnibHUM depmeHTOM-2 (ACE2), akui 3abe3sneuvye
NoTpannsiHHS Bipycy B KAiTuHu [57], wo Bigirpae
KN4yoBy ponb y nartoreHesi COVID-19. 3paTHicTb
rnianbHUX KAiTUH | HenpoHiB Ao ekcnpecii ACE2 Ha
NnoBepXHi MeMbpaHW XapakKTepu3ye iX K MOTeHUinHY
MilweHb Ans Bipycy SARS-CoV-2 [56]. Ha noBepxHi KniTuH
r1ioMM po3TalLOBYKOTLCSA peuenTopu enigepMasibHOro
dakTopa pocTy (EGFR), hbakTopa pocTy eHAOTEN O CYANH
(VEGFR) i dakTopa pocTty renatoumntis (HGFR/c-MET), 3
SAKMMW NOB’A3YIOTb NPOLECH PO3BUTKY Ta iHBa3ii Ny XAnH
[58]. IxHa ekcnpecia Ha noBepxHi KNiTUH 3abe3neyye
iHiLiauito CMTHaNbHUX WANSXiB, WO BiAirpatoTb NpoOBigHY
ponb y npouecax nNyxJuvHoreHesy. K cBigyaTb
pe3ynbTaTW HefaBHO NPOBeAEHUX AOCHAiIAXEHb,
rnikonpoTeiH S Bipycy SARS-CoV-2 mae BUCOKY
crnopiagHeHicTb Ao peuenTopHux 6inkie EGFR, VEGFR
i c-MET, wo Moxe BKa3lyBaTW Ha MOTEHLUiNHY pofb
COVID-19 y po3suTtky rniom [59, 60].
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BikoBi BigAMiHHOCTI rs1ioM HU3bKOIO CTyneHs

3N10KiCHOCTI

Ha rniomn B cTpykTypi nyxnmH UHC npunapae
61M3bKO TpeTUHU. Y aiTen i NigNiTKiB ABI TPETUHMU rAiom
HanexaTb A0 rnioMm pLGG. Y gopocnux i niTHix noaen
rniomn aLGG TpannsioTbca piako (15-20% Bia ycix
rniom) [63-65].

PesynbTatn pgocniaxeHb L. Greuter i cniBaBT. [65]
csigyaTtb Npo Te, wo rnioMn pLGG i aLGG MaloTb HU3KY
BIKOBMX BiAMIHHOCTEN: 3a sioKanisaui€to, CTyneHeMm
3N104KICHOCTi, MONEKYNSApHO-reHETUYHUM CTaTyCoM,
3[aTHICTO A0 3N0sKicHOI TpaHcdopMauii, acouiauieto
3i cnagkoBOK MNATOJIOri€, MPOrHO30M TOLWO, WO Mae€
3HaYeHHsA ANA AiarHOCTUMKW, NiKYBaHHA Ta MPOrHo3y
(Ta6n. 3).

Y piten i nignitkie 6inbWwicTe rniom HanexaTb
00 Andy3HuX rniom 1-ro ctyneHs 3a Knacudikauieto
NyXJIMH FOSIOBHOrO Ta CNMHHOro mMo3ky BOO3 (2021),
y Aopocnux 6inbwicTtb rnioMm LGG = o 2-ro ctyneHs
[66]. BinbwicTb pLGG nokanizoBaHi B MO304YKYy, TOAi
AK Yy AOPOCAMX — Yy CynpaTeHTopianbHin 30HI M.
MioMmn pLGG xapakTepu3yTbCa CNPUATAUBIWLINM
NPOrHO30M MOpPIBHSAHO 3 rnioMamm aLGG [65]. BinbLwicTb
rniom aLGG 34aTHi 40 3/10sKicHOI TpaHcdopMauii i3
noganblnM po3BUTKOM r1ioM HGG, HAaTOMICTb 3/1051KiCHa
TpaHcdopmMauia rniom pLGG cnocTepiraetbcsa piako
[67-69]. bnn3bko 6% rniom pLGG MatoTb 34aTHICTb 40
nowmnpeHHsa B iHWI ginaHkn LUHC, ToAai AK y agopocnmx
TaKy 34aTHICTb BUABMEHO nuwe B rniom HGG [70, 71].

CnagkoBi CUHAPOMU, K 3a3HAYEHO BULe
(AnB. Tabn. 2), noe’asaHi 3 pU3NKOM MOSIBU T/1iOMMU
LGG y giten i popocnux [14, 15, 35, 65, 72]. MNpwu
UbOMY CMHAPOM NF-1 acouiloeTbCA 3 PU3UKOM [JliOMU
30pOBOro wnsAxy B 6% nauieHTiB BiKOM 3-4 poKM i
XapaKTepu3yeTbCs BiAHOCHO A06POSIKICHMM Nepebirom i
CNpUATAMBUM NMPOrHo3oM [73-75]. Y 1% nauieHTiB i3 NF-1
3apeecTpyBasiv po3BUTOK rioMu ctoBbypa I'M, wo yacTto
CYNpOBOAXYETLCS PO3BUTKOM rigpouedanii [76]. TSC e
CUHAPOMOM MYNbTUCUCTEMHOI aBTOCOMHO-AOMiIHAHTHOI
ramapToMu, CNpUUYMHEHOI MyTauiamm reHis TSC1 abo
TSC2, wo nNiACUNIOE PEerynsauilo CUrHaIbHUX WAAXIB
KNITUHHOrO LWKNY Ta CMPUYMHIOE PO3BUTOK AEAKUX
TUNIB rNioM, 30KpeMa acTpoLMTapHOro NOXOAXEHHS, Npo
SKi B NniTepaTypi € nuwe gekinbka nosigomneHb [77].
i nyxnmHmn 38e6inbworo BMHMKAKTb y AiTen Ta ocib
MOI0A0r0 BiKY M HE BUABASAIOTLCS Y AOPOCANX.

3a pe3ynbTraTtaMu OUIHKM XipypridHMX BTPYy4YaHb
yCTaHOBJ/IEHO, WO TOTasibHa pesekuia rniomu (gross
total resection (GTR)) kopente€ 3i 36inbweHHam OS
Ta BMXMBaHHA 6e3 nporpecyBaHHsa (progression-free
survival (PFS)) y piten i popocnux. MoBiAOMNSETbLCS, WO
cybToTanbHa pesekuis (subtotal resection (STR)) rnioMmun
i3 MiHiManbHWM ii 3a/IMLLIKOM Ma€ TaKuii cCaMuii pesynbTar,
aK i GTR, ane gaHi woAao uboro cynepeynusi [65, 78].

Jlokanizauyisi rnioMm € YAHHWUKOM, WO BU3HAa4vaE
HecnpusaTNMBUIA nMporHo3 ans pLGG, po3TawoBaHMX Yy
ctoBbypi M, i rniom 30poBoro wnaxy (optic pathway
glioma (OPG)), ane He OPG y nauieHTiB i3 NF-1.
YMHHUKaMM, WO BNANBaKOTb Ha NPOrHo3, € STR, monoauni
BiK | po3TalwlyBaHHS NyXJIMHWU, 30KpeMa B cToBOypi M
abo B Mexax 3oposoro wnaxy [14, 65, 79].

Y popocnux i3 rniomoto LGG iMOBIpHICTb MO3UTUBHOIO
pe3ynbtaTy GTR 36inblIYETLCS, SAKLLO NYXJIMHY BUSIBIEHO
3a BiACYTHOCTI XapakTepHUX CUMMTOMIB i B paHHI TEpMiHKN
Tl pO3BUTKY, @ He 3@ HasfABHOCTIi BMpPA3HMX CUMMTOMIB
rniomu. 3a gaHumm Al. Gogos i cniasT. [78], cepeaHs
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WBWUAKICTb PO3BUTKY TaKMX «BUMNAAKOBWUX rAiomM»
CcTaHoBUTb 3,9 cM3/pik. MoBHe BMAaneHHa nyxanHm GTR
3abe3neyye B 57% BunaakiB NopiBHAHO 3 24% y XBOpUX
i3 XapakTepHuMn ansa raniomm cuMmntomamu. lMpum STR
3anMWKoBMA 06'€M NyXNMHW B CepelHbOMY CTaHOBMB
2,9 c™3, Wwo BNAMBAE Ha NporHo3 rniomMm (OS aAna XxBopux
i3 «BMNaaAKoBUMUK rnioMmammn» - 61n3bko 14,6 poky)
[78]. Onsa aLGG npoBeaeHHss GTR y paHHi TepMiHu
nicna BUABNEHHS MyXAWHW 36iNbly€e WMOBIPHICTb
CrpUATANBOro NMPOrHO3y MOPIBHAHO 3 BiACTPOYEHOIO
pe3eKUien NyXJnHW, WO CBiAYNTb NMpPOo 3HadeHHs GTR
SIK O4HOr0 3 OCHOBHMX METOAIB NiKyBaHHs rniomM aLGG
i pLGG. OgHak BusBNeHo, Wo edekTuBHiwow GTR €
ansa rniom pLGG, a He ansg rniom aLGG, wo noB’sa3yt0Tb
3 ocobnmBoCTAMK iXHbOI Mopdonorii Ta 6ionorivyHoi
noBeAiHKN.

MoseKynsipHO-reHeTu4yHi, AiarHoOCTUYHI Ta
MPOrHOCTUYHI YNHHUKM. OCTaHHIMU POKAMU AOCTIAXKEHHS
MONEeKYyNspHO-reHeTuYHoro npodinto rniom pLGG
BUABMAKM 3MiHM wnaxy MAPK/ERK (mitogen-activated
protein kinase/extracellular signal-regulated kinase),
3yMOBJieHi MyTaui€o abo 3nmnTTaM reHiB BRAF, wWwWo He
xapakTepHo Ans rniom aLGG [80-83]. 3MiHn wnsxy MAPK
TaKOX XapakTepHi ans cumHapomy NF-1, w0 BM3Hayae
CXUnbHiCTb A0 pLGG [83]. Takox NOBIAOMNSETLCS, WO
rniomm pLGG (84%) xapakTepu3yTbCa MyTaUi€lo reHa
BRAF, sknin koaye 6inok B-Raf (B-Raf proto-oncogene,
serine/threonine kinase). 3nntta KIAA1549-BRAF
XapakTepHe Ans ninountapHoi actpountomMn (35%),
Toai sk MyTauii BRAFV600E i NF-1 Bu3Ha4atoTb fiwie B
17% Bunaakis pLGG [81]. JocniaXeHHs MONeKynsapHo-
reHeTMYHoro npodinto rniomMm Ha eTani AiarHOCTUKMU

Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

Ma€E BaX/IMBE 3HAYEHHSA ANS NiKyBaHHA Ta NMPOrHo3y
[11, 13, 82, 83]. 3MiHn KIAA1549-BRAF xapakTepHi Ans
rniomm pLGG i3 nokanizaui€o B MO304KY 1 acoLitOlOTbCS
i3 3Ha4yHO 6inbwmum PFS ynpoaoBx 5 pokiB NOpiBHSHO 3
pLGG i3 myTauieto BRAFV600E (69 Ta 52% BianosiaHo),
a Takox 3 OS ynpoaosx 10 pokiB (97 i 89%) [81].
BinbwicTb pLGG 33aBMyait XxapakTepU3yTbCS HASIBHICTIO
npuHanMMHI oAHi€l MyTauii, wWo BnaAMBae Ha wnax MAPK.

BikoBi 0c06/1MBOCTi 3/1058KicHOI TpaHcgopmauii LGG
(malignant transformation (MT)) cnocTepiratoTbcs nuwe
B 2,9-6,7% BunaakiB pLGG [65, 85]. Y giteit MT yacTo
NoB’A3yl0Tb i3 paHille npoBeAeHOK XiMioTepanieto Ta/
abo npomeHeBoO Tepani€t. HatomicTb y gopocnux MT
TpannseTbcsa YacTo (13-86% ycix rniom aLGG), ocobnmso
y BariTHMX XiHOK, WO NOB'A3YIOThb i3 reMoAnHaMiYHUMMU
Ta MeTaboniyHMMM 3MiHaMKM BHaCNiAOK NiABULLEHHS
piBHA NMporecTtepoHy N iHcyniHonoaibHoro dakTopa
pocTy-1 (IGF-1), wo KOpente 30KpeMa 3 pPO3BUTKOM
acTpoumTomm [85, 86].

CnoHTaHHa perpecisa pLGG, sk (beHOMeH, onncaHa
ana peskux tunie pLGG rnioM, 3okpeMa B NOOAMHOKUX
BMMNaAKax rniom Mo3ouka. Ii 3apeectpysanu B 30% pLGG
rniomM Mo3ouka B cepeaHboMy vepes 11,9 mic nicna STR.
B iHWKXx ny6nikauiax HaBeaeHo paHi npo 32,5-48%
BMNaAKiB CNOHTaHHOI perpecii pLGG rnioMmmn mo3ouka [65].

TaknMm ymHoM, pLGG i aLGG Bigpi3HAOTLCS 3a
aHaTOMiYHMM po3TallyBaHHAM, 6i0N0riYHOK NOBEAIHKO
Ta MoNeKynsapHO-reHeTUYHUM NpodineM, Lo MaE BaxnBee
3HaYeHHs ANS AiarHOCTMKM, NiKyBaHHA Ta MPOrHO3y riom
LGG vy giten i popocnux. CnaakoBi CMHAPOMMU, TaKi AK
NF-1 abo TSC, nos’a3aHi 3i cneundiyHMMK TUNAMK rniom
pLGG, sKi BUHMKAOTb Y AUTSYOMY Bili.

Ta6bsmys 3. BiAMiHHOCTI rioM AUTSYOro Ta AOPOC/IOro TUMY HU3bKOrO CTYNeHs 3105KiCHOCTI (3a [65] 3i 3MiHaMu)

MokasHuk pPLGG

alLGG

o CynpaTeHTopianbHo (30%)
Nokanizauis .
IHdpaTeHTOpianbHO (30%)

CynpaTeHTopianbHo (80%)

1-1 cTyniHb* (74%)
2- cTyniHb* (26%)

Ouinka 3a
rictonoriyHnmMm
3MiHaMmn

MinountapHa actpountoma (65%)

1-n cTyniHp* (10-15%)
2-1 cTyniHb* (85-90%)
OndysHa rnioma LGG (60%)

AcouiioBaHi cnagkoBi

Soanan NF-1 (TSC)

MonekynsapHi 3MiHK BRAF600 (17%)

IDH-myTaHT (70%)

JNlikyBaHHS GTR 36inbwye OS

GTR 36inbwye OS

3n04KicHa

TpaHcdhopMalis Moxe 36ibllyBaTUCS

Pigko (2,9-6,7%), nicna XT abo NT

YacTto (86%)

OS ynpoaosx 10

GTR - cnpusaTnueunii;

poKiB, % >90 ~60
PR : iomMun (TMNoOBI Micua nokanisauii) -
OPG i rnioma B cTOBbYpi MO3KY — .
HeCnpuATINBUIA; HECTIpUATINBAL;
MporHo3 OPG 3 NF-1 - cnpusiTiusumii; GTR - cnpusTausui;

MONOANN BiK — HECMPUATANBUN

Ondy3Hi rnioMmmn 1-ro ctyneHs* -
HEeCNpUSTANBUN;

Bik <40 pokiB — CNpUATAMBUNA

lMpumitka. * - 3a Knacudikaui€o nyxamMH ronoBHOro Ta CnMHHoro Mmosky BOO3 (2021);
NF-1 - HelipodibpomaTo3 1 Tnny; TSC - Ty6epo3Huii cknepos; BRAF600 - B-Raf npoTOOHKOreH cepiH/TpeoHIH
KiHa3n; IDH - ren i3ountpartaerigporeHasn, OPG — rnioma 30poBoro wngaxy, GTR — noBHa TOTanbHa pe3ekuis;

XT - ximioTtepanisa; MNT - npoMeHeBa Tepanis.
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BikoBi BigMIHHOCTi rMioM BUCOKOIroO CTyneHs

3/109KICHOCTi

3rigHo 3 Knacudikaui€ero nyxJMH rosioBHOro Ta
crnmnHHoro Mo3ky BOO3 (2021), ao rniom HGG BigHOCATH
obmexeHi rniomn 3-ro ctyneHs LUHC BOO3, a Ttakox
AvdysHi rniomm gopocnoro Tuny 3-ro i 4-ro ctynens LUHC
BOO3 (actpountoma IDH-MyTaHT, onirogeHaporniomMa
IDH-myTaHT i kogeneuis 1p/19q, rnio6bnacTtomMma,
IDH-pvknin Tvn) Ta BCi AMGY3HI rnioMn AnTa4oro Tuny
HGG (Ta6n.1).

BikoBi ocob6nnBoCTi B nokanizauii rniom. Y gopocnmnx
acTpoumToMa, IDH-MyTaHT MOXe BUHWKATWU B Byab-aKil
ainayui M, HanyacTiwe — B cybTeHTOpianbHiN 30HI Ta
no6osin yactui. CepefHilt Bik XBOPUX Ha Taky raioMy
cTaHoBuTb 30-40 pokiB, piako — noHaa 55 pokis [87, 88].
CepefiHin Bik XBOpUX Ha acTpouuToMmy, IDH-MyTaHT,
4-ro ctyneHs UHC BOO3, - 42 poku, 2-3-ro CTyneHs -
38 pokiB. OnirogeHaporniomy, IDH-MyTaHT, Koaeneuis
1p/19q, HanyacTiwe peecTpyBanun y xsopux Bikom 40-50
POKIB i AyXe piaKko — y ANTAYOMY Biui. binbWicTb NyXAuH
po3TaloBaHi B N060Bi% YacTui, piglwe — B CKpoHeBin abo
TiM'AHIN, ayxe piako — y cToBbypi 'M [88]. Ha uacTtky
'BM, IDH-AVKWA TUN, WO TakKOX XapaKTepu3yeTbCs
HasBHicTo amnnidikauii EGFR i/abo MyTaui€to npoMmoTopa
3BOPOTHOI TpaHCcKpunTa3u Tenomepasu (telomerase
reverse transcriptase (TERT)) i/abo 3MiHaMu XpOMOCOM
(+7/-10) y popocnux i NiTHiX oci6, npunaaae NoaoBMUHA
BiA YCiX 3108KiCHUX Nyx/nH M (WOpiYHO peecTpytoTb
10 Tnc. HoBMX BMnaapkie) [89]. YctaHoBneHo, wo NGM
po3BMBaETbCA Yy Biui Big 18 fo 89 pokis, y 6inbwocTi
Bunaakis (58%) - vy Biui Big 50 no 69 pokis [88, 90, 91].
Komop6igHicTb naTonorii B 0Ci6 NiTHbOro BiKy 3yMOBJIIOE
HEeCnpUSaTAMBUI MNPOrHO3 ANS F1iOMU MOPIBHAHO 3
nauieHTamMm MOM0A40r0 BiKY, LLO MOB'A3a@HO i3 HEMOXIN-
BiCTIO 3aCTOCYBaHHSA CTaHAAPTHUX CXEM NiKyBaHHS riioMu
yepes HasiBHICTb CYMYyTHIX 3aXBOPIOBaHb.
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Y piTen Ta NigniTKiB Y CTPYKTYPi MEPBUHHUX MY XJTUH
LUHC Ha vactky andysHux rniom HGG npunagae sig 3
0o 15%, OS xsBopux Ha pHGG y cepeAHbOMY CTAaHOBUTb
10-73 wmic [89, 92]. Audy3Ha cepeauHHa rnioma,
H3K27-3miHeHa, po3BMBaETbLCSA B 0OCi6 BikoM Big 2 Ao
65 pokis, ane cepeaHiit Bik ctaHoBMTbL 11-14 pokis. Ii
NaTOrHOMOHIYHOK 03HaKOK € Jlokanilauis B cToBbypi
'M, y 30Hi Tanamyca, rinotasamyca, a TakoX Y MO304Ky
Ta CnMHHOMY MO3KYy. CepefHin Bik Ans rniomm ctosbypa
'M cTaHOBUTb 7 pOKiB, AN rNioMn Tanamyca — 24 poku,
ANS rNiOMW CMUMHHOrO MO3KYy — 25 pokis. MNMporHo3 ans
rniomu € HecnpusaTameum, OS - 1 pik [92].

Ovdy3Ha rnioma niBkynb, H3G34-myTaHT,
Han4yacTilwe TpannseTbcs y Biui BiA 15 o 19 pokis,
3a iHWKMMK gaHuMmun, - y 18-26 pokiB. lporHos ans
Takoi rniomMmn 3a3Bunyan HecnpuatTameuin (OS - Big 12 go
36 mic) [92, 93].

Miomn pHGG, H3-gukwnii Tun i IDH-gnkwni tin,
3a3BMYan JIOKani3yTbCs B NiBKyAax M, pigko — B iHLWKX
AinsiHkax 'M. Taki rnioMmn 4acTo peEeCTpyOTb Y paHHbOMY
ONTSYOMY Billi, ane MOXYTb TPANASTUCS B OHALbKOMY Ta
MOJI040MYy AopocsioMy Bili. MpOrHo3 AN TakuUxX rnioM €
HecnpusTaneum (OS - 22 mic) [90, 92, 93].

MonekynsspHo-reHeTU4YHi, AiarHOCTUYHI Ta
MPOrHOCTUYHI YMHHWUKK rnioM aHGG i pHGG. Cepen
Tunis rniom HGG HannowmpeHiwnmMmn € ANQY3HI rnioMu.
3a ricTonoriyHMMM xapakTepucTmkamm BiAMiHHOCTEN MiX
andysHumm rniomamm aHGG i pHGG npakTU4yHO HeMag,
ane BOHW BiApi3HAKOTbCS 3a 6ionoriyHo noBeAdiHKoto,
MONEKYNSAPHO-TEHETUYHUMN XapaKTepucTUKamu,
BiAMOBIAAK Ha NiKyBaHHSA Ta NporHosom [92, 94, 95].
Bu3HavanbHUMK BiAMIHHOCTSAMU AUdY3HUX rnioMm aHGG
Bia Takmx pHGG, wo BigobpaxeHo B Knacudikauii
NYyXAWH FOIOBHOr0O Ta CNMHHOro Mo3ky BOO3
(2021), € MONeKynApHO-reHeTUYHi XxapakTepuUcTUKu
(Tabn. 4).

Tabnunuysa 4. BikoBi BiAMIHHOCTI MONEKYSPHO-TreHEeTUYHOro Npodinto AMMY3HMUX INiOM BUCOKOIO CTYMNEHS

31109KiCHOCTI [92]

MonekynapHi Ta

reHeTu4Hi 3MiHn PHGG

aHGG Hacnigku

Y 16,3-35,0%
BUMaAKiB y aiten
BiKOM noHaj 14 pokis

MyTauia IDH1

~50% nepBUHHUX rnioM
HGG

AcTpouuTtoma, IDH-MyTaHT

Excnpecis EGFR Y 6nu3sbko 80%

36inbweHHs Ta
niACUNEHHA eKcrpecii B

[mioma 4-ro ctyneHs*

+7/-10

BANaAKiB 27-60% Bunagkis
MyTauii npomoTtopa TERT | Pigko Y 40-70% Bunaakis [mioma 4-ro ctyneHs*
3MiHM XpOMOCOM . )

HB Y 50-70% Bunaakise [nioma 4-ro ctyneHs*

Y 33-58% Bunaakis

MyTauis TP53 -
y ANTAYOMY Bili

vV 30-60% Bunaakis 'bM

p53 - cynpecop NyxaunH

BTpaTa abo myTauis Y 0-20% Bunaakis

VvV 27-60% Bunaakie

3MiHn PI3K/AKT/mTOR-

BMNaaKise

PTEN CUMHa/IbHOr O WNaxy

- _ ; AundysHa cepeanHHa rnioma
H3 K27-myTaHT Y 60-80% Bunaakis HB AMTAYOrO TUMY, 4-r0 CTyneHs"
H3 G34-myTaHT Y 651m3bKko 20% HB Andy3Ha niBkynbHa rniomMa

ANTSYOTO TUMY, 4-TO CTyneHs"

lMpumitka. * — 3a Knacudikauieo nyxamMH rosIoBHOro Ta cnmMHHoro mo3ky BOO3 (2021); EGFR - reH peuenTtopa

enigepManbHoro cdakrtopa pocTy; TERT- reH-npoMOTOp 3BOPOTHOI TpaHCKpMNTa3n TenomMepasu; TP53

— reH

cynpecopa nyxnuH p53; PTEN - reH romonora docdaty i TeH3nHy; IDH - reH isoumTtpataerigporeHasu; H3

K27 i H3 G34 - rictoHoBi 6inkn H3; HB — He BU3Ha4eHoO.

http://theunj.org
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Kntoyosoto BigMiHHICTIO aHGG Big pHGG € myTauii
reHis IDH 1/2, w0 Ma€ aiarHOCTUYHE Ta NPOrHOCTUYHE
3HayeHHsa, 60 MmyTauia IDH y rniomax HGG Bu3Ha4vae
3HAYHO KpawWi NporHo3 raioMu Ans AOPOCAUX i
AiTel nMopiBHSHO 3 rniomamu 3i ctatycoMm IDH-gukuni
Tun [7, 13, 93, 96]. AcTpouuTtoma, IDH-MyTaHT i3
roMO3UroTHot Aeneuieto CDK2A/B, HanexuTb A0 r/1ioM
4-ro ctyneHs 3a LULHC BOO3, wo MalTb HECMIPUATANBUN
nporHo3 (AmB. Tabna. 1). Ona rniom, IDH-gnkui tvn,
HasIBHICTb TaKMX MyTauin, sk amnnidikauia EGFR, myTauii
npomoTopa TERT i 3MiHM xpoMocoM +7/-10, € YAHHUKOM
HEeCnpUSTAMBOro NporHo3y Ans xsopux (AmB. Tabn. 4).

AMnnidikauia EGFR BnnuMBa€E Ha peuenTtop
TUPO3UHKIHa3W, Wo bepe yyacTb y npouecax nponidepauii
Ta AndepeHuUitoBaHHSA KNiTUH, @ TakoX y npouecax,
noB’a3aHux 3i 3108KicHUM pocToM. Ii peecTpytoTb y 60%
'BM y popocnux, Toai aKk y aAudysHux rniomax pHGG BoHa
TpanngeTbcs piako [92, 97, 98, 99].

Cepep iHWWX reHiB, WO 3yMOBAOITb BiKOBI
BiAMIHHOCTI r71ioM, BaXX/IMBE MicLie Nocifae reH-cynpecop
romonory docdartasn Ta TeH3uHy PTEN (phosphatase
and tensin homolog), AKu 34aTHUA NPUTHiYyBaTKH
iHBa3il0 NyX/IMH | yTBOPEHHS KPOBOHOCHMX CyAWH. Moro
MyTauil 4yacTo peecTpytoTb npn aHGG i pigko — npwu
pHGG. Tak camo reH TP53 € reHOM-CynpecopoM My XJINHK,
3MiHW AKOro HasasHi B 6inbwocTti Bunaakis NBM y
aopocnux [96, 99].

Y pasi rniom pHGG Ha BigMiHYy Big rniom aHGG
Ba>XXJ/IMBE 3HA4YeHHSA ANS AiarHOCTUKM Ta MPOrHo3y
MalTb 3MiHM ricToHOBuUX b6inkiB, 3okpema H3. Tak,
andys3Ha cepeamHHa rnioma pHGG xapakKTepu3yeTbCs
MyTauieto K27M y rictoHax H3.3 abo H3.1. HatomicTb
Andy3Hi rniomn niekynb pHGG XxapakTepusyTbCcsH
HaaBHicTIO MyTauii H3 G34R abo H3 G34V. Miomn pHGG
i3 MyTauiaMu ricToHiB 3a3Bnyali MaloTb HECMPUATINBUN
MPOrHO3 i 3HAYHO HMX4YMMA MokKa3HMK OS MOpiBHSHO 3
andy3sHnumn rniomammn H3-gukoro Tuny i IDH-agnKoro Tuny
[98, 100-101]. Y andy3sHux rniomax pHGG 4acTto pa3om
i3 MmyTauiamm H3 TpannsawTbca myTauii TP53. OTxe,
cTaTyc MyTauii FicCTOHIB MOXe BigirpaBaTu KJOHOBY pOJib
y npouecax rniomoreHesy, ocobanBo B giTen, NigniTkis
i oci6 M0N10A0ro BiKY, WO MAa€E BaXJ/IMBE 3HAYEHHSA 4SS
AiarHocTukKn, BMbopy afeKBaTHUX METOAIB NiKyBaHHSA Ta
nporHosy audysHux rniom pHGG.

AmMnnigikauia reHa peuentopa TpoMbouMTapHOro
¢dakTopa pocTty A (PDGFRA) y andy3HuUx rniomax
niBkynb H3G34-MyTaHT € YNHHUKOM, SIKUI aCOLIOETLCS
3 HECNpUATAMBUM MPOrHO30M ANA TNiOMKU, TOAi AK
mMeTuntoBaHHa O6-meTunryanin HK-meTuntpaHcdepasm
(MGMT-MeTuntoBaHHS) — 3i CNPUATIMBILLMM MPOrHO30M,
30kpeMa 3i 36iNbWeHHAM BUXUBaHHA. [MeBHI
MONEKYNSAPHO-TEHETUYHI 3MiHM B ANQY3HUX rnioMax
pHGG H3-pukoro tuny Ta IDH-gnkoro tuny Takox
CYTTEBO BMN/MBAIOTb Ha MPOrHo3. Tak, OS xBOpuX Ha
rniomu 3 amnnidikauieto MYCN y cepeAHbOMY CTAaHOBUTb
14 mic, 3 amnnidikauieto PDGFRA - 21 mic, 3 MyTaui€to
TERT abo EGFR - 44 wmic [92, 96].

BuUcHOBKM

1. 3 orngapy Ha pe3yabTaTW OCTaHHIX AOC/iAXeHb
6yno nepernaHyTo Knacudikauito NyXJaMH rosioBHOro
Ta cnuMHHOro mMo3ky BOO3 2016 p. ta B 2021 p.,
3aTBEpPAXXEHO OHOBJIEHY Bepcito Ui€l knacudikauii.
3a HOBOM BepCi€l rnioMu BigHeCeHO A0 ciMelcTBa
NyXAnH «[MioMn, rNioHeNpPOHaNbHI NYXJAWHW Ta NYXJNHU
HEeMpOHIB» i3 BUAINMEHHAM Takux TuNiB: obMexeHi
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acTpouuTapHi rnioMmmn, andysHi rnioMm 4Opocaoro Tmny,
ANdY3HI FNiOMWU AUTAYOro TUNY HU3bKOTO CTYMNEeHs
3N105KiCHOCTi Ta ANdY3Hi FiOMK AUTSYOro TUMNY BUCOKOrO
CTyneHs 3104KiCHOCTI. Po3noAin rnioM Ha NyXJWUHWU
AOPOCNOro i AUTAYOro TUMy, ki Maso BiAPI3HATbLCS 3@
riCTONOrYHMMKN XapakTepucTMKamu, ane CyTTEBO - 3a
6ioN0riyHO0 NOBEAIHKOI, MONEKYNSPHO-FTEHETUYHUM
npodinem i NporHo30M, BKasy€e Ha BU3HayallbHy poJb
BIKOBOrO YMHHWKA, SIKMN 3HAYHOI MipOK BM/IMBAE Ha
rnioMoreHes, Wo cnig ypaxosyBaTu Npu AiarHOCTUUI Ta
NiKyBaHHi raiom.

2. AHanis cy4dacHoi nitepaTtypu, nNpucBsa4YeHOi
BUBYEHHIO TEOPETUYHUX | NPUKNAAHUX aCMeKTiB
rnioM - HannowwupeHiwnx Tunie nyxnmH UHC, pnae
3MOry NornmMbuTn ysiBIeHHS Npo BikoBi ocob6amBOCTI,
BiAMIHHOCTI Ta 3aKOHOMIpPHOCTI raioMoreHesy B YCiX
BiKOBMX Fpynax XBOPMUX Ha M1iOMKU, @ TaKOX BU3HAUYUTU
BiAMIHHOCTI Ta CMisibHi 03HaKW rnioMm y 4opocnux i agiten,
WO AA€ 3MOry noninwuTyv 3axoau 3 npodinakTukm,
YAOCKOHANUTWU AiarHOCTUKY, NliKyBaHHSA Ta MPOrHo3 y
XBOPUX Pi3HOro BiKY.

3. MioMn gnTS4Ooro Ta AOPOCAOr0 TUMY HU3bKOrO
CTYMeHs 3/109KICHOCTI BiAPI3HATbCA 3@ aHaTOMIYHUM
po3TawyBaHHAM, 6ionoriyHow noBefiHKOK Ta
MONEKYNApHO-reHeTUYHMM NpodineM, WO Ma€E Baxanee
3HaYeHHA AN AiarHOCTUKW, NiKYBaHHS W MPOrHo3y.
CnaakoBi CMHAPOMMW, acouiioBaHi i3 pO3BUTKOM [/1ioM
(NF-1, TSC), noB’a3aHi 3i cneyndiyHUMM TMNaMm rniomm
HU3bKOIr0 CTYMEeHS 3/I09KICHOCTI, AKi BMHUKAOTb Y
OUTUHCTBI, MOIOAOMY Ta AOPOCNOMY Bili. Ha BigMiHY Bif
aLGG, pLGG xapaKkTepu3yTbCs HasSIBHICTIO MPUHAKMHI
OAHi€l MyTauii, wo BnamBae Ha wnax MAPK. Takox pLGG
BiApi3HAOTbCA Big aLGG 3a 34aTHICTIO A0 3105KICHOT
TpaHcdopMaLii Ta CNOHTaHHOI perpecii.

4. TnioMn BUCOKOTro CTyneHS 3N08KICHOCTI
ANTAYOro Ta AOPOCSOro TUMY Mano BiAPI3HATbLCA
3@ riCTONOrMiYHMMM XapakTepucTukamu, ane markTb
BiAMIHHOCTI 3@ Nokanisaui€to, 6i0N0riYHOK NOBEAIHKOM,
MONEeKynsapHO-reHeTUYHUMN 3MiHaMKW Ta MPOrHO3o0M,
WO cfig ypaxoByBaTu Npu giarHoctuui Ta NiKyBaHHI.
OcHoBHOW BiAMiHHICTIO MiX aHGG i pHGG € myTauii
reHiB IDH 1/2, a Takox ekcnpecia reHa EGFR, myTauii
npomoTopa TERT, 3MiHn xpomocom (+7/-10) Ta myTauis
reHa TP53, WO 4acTo acoLiloTbCs i3 HECAPUATANBUM
NPOrHo30oM AN NauieHTiB i3 rniomMot. Y pa3si rniom
pHGG Ha BigMiHy Big rniom aHGG giarHOCTUYHOro Ta
NPOrHOCTMYHOIO 3HAYeHHS HabyBatTb 3MiHWN FMICTOHOBUX
6inkiB H3.3 abo H3.1 (H3.3 K27 i H.3 G34).

Po3kpurta iHdpopmauii

KoHnikT iHTepeciB

ABTOpPW 3aAB/ISAOTb MNPO BiACYTHICTb KOHMIKTY
iHTepeciB.

®DiHaHcyBaHHS

JocnigXeHHS He Mano CMOHCOPCbKOi NiATPUMKHK
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cybapaxHoifgasibHOro KpOBOBUJIMBY B NALUiEHTIB i3 MHOXXUHHUMMU

MO3KOBMMU aHEBpPU3MaMHu
10.0. ConogoBHikoBa, A.C. CoH

Kadeanpa HeBponorii Ta
Herpoxipyprii, Opecbkunii
HauioHaNIbHUI MeaANYHUN
yHiBepcuTteT, Ogeca, YkpaiHa

Haaiviwna o pegakuii 25.07.2024
lMpwniiHsaTa 4o ny6nikayii 02.09.2024

Apapeca Aana NnUCTyBaHHA:
CosiogoBHikosa fOnis
OnekcaHapiBHa, kKageapa
HeBpoJsiorii Ta Henpoxipyprii,
OaecbKunii HayioHabHMi MeanYHui
yHiBepcuTeT, Bya. TiHucTta, 8, Ogeca,
65125, YkpaiHa, e-mail: julie-sinel@
ukr.net

MeTa: npoaHanisyBaTu BM/IMB KiNbKOCTi apTepianbHux aHeBpusm (AA) Ha
nepebir roctporo nepioay cybapaxHoiganbHoro kpososunmey (CAK).

Martepianu i MeToan. NpoBeaeHO NonepeyHe KPpoCCeKLinHe peTpoCnNeKTUBHE
[OCNiAXeHHS 3 yyacTio 92 nauieHTiB y roctpui nepiog CAK yHacniaok po3pumsy
MHOXWHHUX MO3KOBUX aHEBPU3M. lNMaLi€HTIB po3NoAiIAY Ha ABi Py 3a/1€XXHO
BiA KinbkoCTi aHeBpu3M: rpyna 1 (n=71) —i3 2 AA, rpyna 2 (n=21) - i3 23 AA.
[OemorpadiyHi nokasHmkn (BiK, CTaTb) Ta KMiHIKO-IHCTPYMEHTaNbHi YNHHUKN
nepebiry (komop6iaHiCTb, NOWMPEHICTb KPOBOBUANBY, CTYTMiHb TSXKOCTI Npwn
rocnitanisauii, KNiHi4YHi BUABKN), 0COBNNBOCTI NiKyBaHHA Ta Oro pesynbraTu
OUiHIOBaNM 3a 4OMNOMOroK AEeCKPUNTUBHOI CTAaTUCTUKKM Ta NOTiCTUYHOI perpecii.

Pe3ynbtaTtn. HasBHICTb CynyTHiIX 3axBopioBaHb y 3,4 pa3y WMOBIipHiwa B
nauieHTiB i3 23 AA (p=0,143). Ui nauieHTn B 1,9 pa3y yacTiwe HaaxoanMnm B
CTauioHap 3 OUiHKO 2 3a WwKanok BcecBiTHLOI dheaepauii HerpoXipypriyHmnx
ToBapucte (WFNS) (p=0,335), ToAai K nauieHTn rpynu 1 - BABiYi yacTiwe
3 ouiHkow 3 (p=0,447), nauieHTn 060X rpyn o4HaKoOBO 4acTO HaAXOAWNMU 3
ouiHkow 4 (p=0,978). IMOBIpPHICTb HaAXOAXEHHS 3 OUIHKOKW 5 3a wkanot
WFNS ans nauienTie rpynu 2 6yna B 1,8 pa3y suwe (p=0,83). HaasHicTb
MeHiHreasibHOro CMHAPOMY MiABULLYBaNa pU3nK HasgsBHOCTI =3 AA 6inbLl HiX
y 4 pa3u (BigHoweHHA waHcie (BL) - 4,41, 95% posipunii iHtepsan (A1)
0,41-47,13, p=0,21). HasBHICTb PyXOBUX MNOPYLUEHb 3HAYHO 3HMXXYBasna pU3nK
HasBHoCTI =3 AA (BW - 0,63, 95% Al 0,09-4,18, p=0,63). MNauieHTn rpynu
2 Manu gewo 6inblwy MMOBIPHICTL PO3BUTKY Basocnasmy (BL - 1,22, 95%
AI 0,34-4,31, p=0,752). HasBHiCTb CynyTHIX 3aXBOpPIOBaHb 3pocTana B Mipy
36inbweHHs kinbkocTi AA (BLU - 3,42, 95% A1 0,65-17,62, p=0,143).

BMCHOBKM. HasiBHICTb CynyTHiX 3axBOptOBaHb binbLue HiX yTpuyi 36inbLiyBano
LWaHCK Ha HasaBHICTb =3 AA. MNMauieHTN 3 MEHLLOK KiNbKicTio AA BABIYI YacTiwe
Haaxoamnu B nerwoMy ctaHi (WFNS 2). IMOBipHICTb TSXKOCTI cTaHy 5 3a
wkanoto WFNS npu HaaxoaxeHHi 0 cTauioHapy Ans nauieHTiB rpynu 2 6yna
B 1,8 pa3sy BuLle, HixXX AN XBOpuX rpynu 1. IMOBiIpHICTb BUHUKHEHHS PYXOBUX
po3nagiB 3MeHwyBanacs B 4,4 pa3y 3i 36ifblIEHHAM KiNbKOCTi aHEeBPU3M.
IMOBIipHICTb pO3BMTKY Basocnasmy Aewo nigsuulyBanacs 3i 36inblueHHAM
KinbkocTi AA. OTpuMaHi AaHi cBiA4YaTb NPO BaX/IMBICTb KOMMAEKCHOro niaxoay
[0 ouiHkM nauieHTiB i3 CAK Ta HeOobXiAHICTb MOHITOPUHIY ANA NauieHTIB i3
BMCOKMM pU3NKOM Ba3ocnasmy.

KnwuoBi cnoBa: cybapaxHoigasibHuii KpOBOBUINB, MHOXWHHI MO3KOBI
aHeBpu3Mu; JiKyBaHHS

Bctyn

MHOXWHHI Mo3KOBi aHeBpu3mu (MMA) cTaHOBNATH
20-34% BiA yCiX BHYTPiIlLUHbOMO3KOBUX aHEBPU3M
i MalTb NiABUWEHUA PU3UK PO3PUBY MOPIBHSHO 3
NOOANHOKMMUM aHeBPpU3MaMN. OCHOBHI YNHHUKU PU3UKY
po3puBY — BiK, CTaTb i po3TawyBaHHS aHEBPU3MWU.
LLopiyHUI PU3NK PO3PUBY MHOXWHHUX @aHEBPU3M
CTaHOBUTb 1-2% 3anexHo Big A0AATKOBUX YMHHUKIB
(niagBMWEHMN TUCK Ta ocobucTta abo ciMelHa icTopis
kposoBunumeis) [1, 2].

CyuyacHi gocnigXeHHs BUSBUIN KOMMNIEKC reHe-
TUYHUX Ta MONEKYASPHMUX YUHHUKIB, LLO BMNAMBAKOTb Ha
po3puB MMA [3]. CnaakoBi reHeTUYHi MyTauii yacto
noB’s3aHi 3 NiABULLEHNM PU3MKOM PO3BUTKY Ta PO3PUBY
aHeBpu3M. Bigomo, Wo Taki cTaHu, 9Kk cmHapomu Enepca-
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NaHnoca  MapdaHa, a Takox aediunt daktopa VII
MOXYTb MiABULYBaTN MMOBIpHICTb nosaen MMA yepes
MOPYLUEHHS LiNiCHOCTI CTIHOK cyanH [4].

[loBefeHO, WO MONEKYNsIpHi MexaHi3MKn, NoB's3aHi
3 NOpyWweHHAM (QYHKUIA MiTOXOHApianbHuUX 6inkis,
TAKOX BifirpaloTb BaXJINBY pPOJib Y NaToreHesi po3puBy
MMA. Hanpwuknaga, 6inkn AIF1, CCDC90B i tRNA PusA
nos’a3aHi 3 NiABULLEHUM PU3NKOM PO3PUBY aHEBPU3M,
OCKilbKM BOHW MOXYTb BM/IMBaATM Ha e€HepreTuvHun
06MiH i CTPYKTYpHi Npouecu B KNiTUHaX CYANHHUX CTIHOK
[5]. 3ananbHi npouecun, cNnpuyYmMHeHi ancbanaHcom y
dYHKLUIOHYBaHHI IMYHHUX KNITUH, MOXYTb CAPUYUHUTHK
PO3BUTOK MHOXWHHUX aHeBpu3M, ocobnumeBo npwu
niaBULLEHOMY apTepiasbHOMY TUCKY [4].

Po6oTta ony6nikoBaHa nia niuexsieto Creative Commons Attribution 4.0 International License
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MHOXWHHI MO3KOBi aHEBPU3MWN XapaKTepu3ylTbCs
BULLNM PU3MKOM YCKNAZAHEHb MOPIBHSAHO 3 NOOANHOKMMM
aHeBpu3MaMu, ocobamBO WoAo iX po3puBy. OaHiewo 3
ocobnmBocTen nepebiry € Te, WO PM3MK PO3PUBY MOXE
BiAPI3HATUCA 3anexXHo Bi4 Nnokanisauii, po3Mipy Ta
MOP@ONOTiYHUX XapaKTEPUCTUK aHEBPU3MU. Y HALLOMY
A0CNiAXEHHI po3Mip po3ipBaHMX aHeBpU3M Yy BinbLIocCTi
BMMNaAKiB cTaHoBMB Big 5 Ao 10 MM, ane uen YMHHUK
noTpebye NoAasblLOro BUBYEHHS Yepes BiAMIHHOCTI MiX
AOCNiAXEeHHAMU. AHEBPU3MU, NTOKasi30BaHi Ha NnepeaHin
CMONYYHIN apTepii, pO3pMBaNnNCs YacTile, HiX B iHWKX
MiCLSX, MeHLle po3ipBaHMX aHeBPU3M 6yin po3TalloBaHi
Ha BHYTPILHIA COHHI Ta cepefiHi MO3KOBIN apTepiax.
Jluwe B nauieHTiB i3 ABOMa abo TpbOMa aHeBpuU3MaMu
cnocTepirann po3puB aHeBpusMmu. Y rpyni 3 MMA
3apeecTpoBaHO Halbinblwy YyacToTy po3pusy [6].

AHeBpu3MU, po3TalwoBaHi B 3aAHiX Bigainax
MO3KOBOro kpoBoobiry abo giameTpom noHag 5 MM,
yacTiwe nigaasanucs pospusy. Kpim Toro, y nauieHTis 3
aHeBpM3MaTUYHMM cybapaxHoiganibHUM KPOBOBUINBOM
(CAK) B aHaMHe3si MiABULWYETbLCA PU3MK MOBTOPHOIO
KPOBOBUNBY 3 iHWOI aHespu3mu [1, 2].

Mepebir MMA Ma€ HU3KY iHWKX 0COBNMBOCTEN, SIKi
YCKNAAHIOWTb X AiarHOCTUKY Ta JiKyBaHHS. YacTo ui
aHeBpM3MU PO3BMUBAOTHCSH 6€3CMMNTOMHO, i iMLwe po3pumB
OAHI€l 3 HUX MPU3BOANTb A0 MOSIBM HebesneyHux ans
XKUTTS cTaHiB, Takux sk CAK. MNauieHTn MOXYTb BigdyBaTn
CUJIbHUIA TONOBHUM 6inb, HYAOTY, BTpadaTu CBiAOMICTb
abo MaTtu iHcynbTOMoAi6HI cumMnTOMM, ane A0 TOro
cuMnToMaTmKa Moxe 6yTn He3HauyHow abo BiACYTHBLOIO.
Baknnsoto ocobnmsicTio MMA € Te, L0 BOHW MOXYTb MaTu
pi3Hi po3Mipu Ta nokanizauii. Jeski aHeBpnU3MM MOXYTb
6yTn cTtabinbHUMK, iHWI pocTyTb abo po3puBatOTbCS
yepes NiABULLEHUI apTepianbHUN TUCK UM iHLWI YNHHUKN
pu3nky. Lle ycknaaHE MOHITOPUHI, OCKiNIbKW KOXHa
aHeBpu3Ma Ma€ iHAMBIAYanbHUIA pU3nK po3pusy [4].

Y Bunagkax, ko MMA nokanizoBaHi B pPi3HUX
BigAinax CyAWHHOI CUCTEMU, MOXJIMBE BUHUKHEHHS
Pi3HMX YCKaAHEHb, 30KpeMa NOBTOPHUX KPOBOBUJ/IUBIB,
HaBiTb Micnsa Xipypri4yHoro BTpy4YaHHS Ha OAHIN 3
aHeBpu3M. Hanpuknag, nicng nikyBaHHSA OAHIEl
AHEBPU3MM iHLWIA MOXe 3aJUWNTUCA HernoMmiyeHow abo
YTBOPUTUCS Ha iHWIN AinsHui cyamHn [5]. CydacHi
OOCNiAXEHHS MOKasylTb, Wo ansa MMA xapakTepHui
pO3BUTOK HOBWX aHeBpu3M (de novo), Wwo CBiAYNTL
Npo HeobXiAHICTb MOCTIMHOrO MOHITOPUHIY MNALIEHTIB,
0cobnmBo nicna xipypriyHoro nikyBaHHsA. Baxnansumu
YMHHMKAMM, Lo BMMBAOTb Ha Liel MpoLec, € rinepTexsis,
aTepoCKIepo3, KYPiHHSA, @ TaKOX FeHETUYHI YNHHUKN, SKi
MOXYTb BMANBATK Ha CTabinbHICTb CTIHOK cyauH [4].

ApTepianbHa rinepTeHsia € O4HUM i3 KIHUYOBUX
UNHHWKIB PU3MUKY PO3PUBY aHEBPU3MU. 36inblUeHHS
TUCKY Ha CTiHKM CYAWH MOXEe CMPUYUHUTKU iX pO3pUB,
0cob6NMBO AKLWO CTiHKM CyAWH yxe ocnabneHi yepes
HasBHICTb aHeBpU3MK. MNauUieHTU 3 rinepTeH3i€0 MaloTb
BULLMIA PU3NK KPOBOBWUINBY, TOMY BOHW MatOTb MOCTINHO
KOHTpONIOBATH CBili TUCK [2, 7].

MynbTudakTopHUii aHania pusuMky pospusy MMA
BMSIBUB 0CO6MMBUI HeraTuBHUI BNAUB Biky Ao 40
poKiB, KypiHHA noHag 20 curapeT Ha AeHb, HAABHOCTI
HEKOHTPOJIbOBAHOI rinepToHii Ta Nokanisauii aHeBpuU3Mu
Ha C,-CerMeHTi BHYTpIilWHbLOI COHHOI apTepii abo
nepeaHboi CNoNy4YHOoi apTepii. Po3ipeaHi aHeBpu3Mum manu
6inblwniA po3Mip Ta Wwupwy wniiky [8].
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ATEPOCKIEPOTUYHI 3MiHM B CyAMHAX 3HUXYIOTb
IXHIO €1aCTUYHICTb, WO NiABULLYE MMOBIPHICTb PO3pUBY
aHeBpU3MM Mi4 BNIMBOM reMoamHaMivyHoro cTpecy [1].

He3Ba)katoun Ha Te, WO AaHi Wo40 NPAMOro BBy
niabeTy Ha po3puB aHeBpPM3M CynepeynmBsi, iCHYE
AyMKa, Wo giabeT MoXe MOripwunTy 3aralbHUA CTaH
CYAVH | 3MEHWUTN iXHIO 3[4aTHICTb A0 BiAHOB/IEHHS
Nicna MNOLWKOAXKEHHS, WO ONocepeaKoBaHO MiABULLYE
pu3nkK po3puBy. HIKOTUH i TOKCUHM, WO MICTATbLCA B
CUrapeTHOMY AMMi, MOLWKOAXYIOTb CYAUHHY CTiHKY Ta
CMPUYNHATL PO3BUTOK aHeBpu3M. KypiHHS Takox
nos'aszaHe 3 NiABULIEHUM PU3UKOM YTBOPEHHS HOBMUX
aHeBpW3M Ta iX po3puBy [2].

MeTa: npoaHanizyBaTu BNAMB KiNbKOCTi apTe-
piaNnbHUX aHeBPW3M Ha nepebir rocTtporo nepioay
cybapaxHoiganbHOro KpoOBOBU/INBY.

Marepianu i MeToaMN

YuyacHukn pocniagkeHHs

MpoaHanizoBaHo 480 icTopilt XBOpO6U NaUIEHTIB, SKi
nepebyBann Ha cTauioHapHOMYy JiikyBaHHiI B OfecbKin
MiCbKilh KniHiYHi nikapHi N2 11 y nepioa 3 2000 no
2023 p., 3 HUX 92 Mmann MMA.

lMpoBeneHHs gocnigxeHHs cxBaneHe KoMiciew 3
eTuku Ta 6ioeTnkn OAeCbLKOro HauioHaNbHOro MEANYHOTO
yHiBepcuTeTy (npoTtokon N°7 Big 30.09.2019 p.). Bia
yCiX Maui€eHTiB oTpuMaHa ycBigoMmneHa Ta fobpoBinbHa
NMCbMOBA 3roja Ha y4yacTb y AOCAiAXeHHI Ta nybnikauito
OaHUX.

Kpurepii 3any4yeHHsn:

xBopi B roctpuin nepiog CAK yHacnigok po3pusy
MMA.

XapakTepucTtuku rpyn

MauieHTiB i3 po3puBoM MMA po3noginunu Ha ABi
rpynu 3anexHo Big KinbkocTi aHeBpu3M: rpyna 1 (n=71)
- i3 2 apTepianbHnMun aHespusmamum (AA), rpyna 2 (n=21)
- i3 23 AA. Tpynu 6ynu nopiBHAHHUMMK 3a BikOM (Puc. 1).
Y rpyni 2 3Ha4yHO nepeBaxanu XxiHku (Puc. 2).

Y rpyni 2 KinbKicTb nauieHTiB i3 3 AA cTaHoBMIa
16 (76,2%), 3 4 AA - 4 (19%), 35 AA -1 (2,4%), 3 6
AA - 1 (2,4%).

BinbwicTe nauieHTiB i3 MMA HaaxoAunn B Nerkomy
cTaHi 3i 36epexeHo abo He3Ha4YHO MPUrHIYEHO
CBifOMICTIO, nuwe 2,2% i3 HUX — y BKpam THAXKOMY
cTaHi. Po3noain 3a cTyneHeM THAXKOCTI B rpynax MaB
BiAMIHHOCTI — cepe nauieHTiB i3 =3 AA 3Ha4HO 6inbLUoto
6byna rpyna ocib, rocnitanizoBaHuUx y BKpawm TSXKOMY
cTaHi (Punc. 3).

Ansaiin gocnipg>xxeHHs

NMpoBeneHO nonepeyHe Kpoc-cekuUiiHe peTpo-
CMeKTUBHE AocniaxeHHs. NpoaHanisoBaHo geMorpadiyHi
nokasHukKM (BiK, CTaTb) Ta KiHIKO-iIHCTPYMeEHTaNbHi
YMHHUKKN nepebiry CAK (komMopbiaHiCTb, MOLWMPEHICTb
KPOBOBUANBY, CTYMiHb TAXKOCTI NMPW HaAXOAXEHHI,
KNiHiIYHi BMABKN), 0COBNMBOCTI NiKkyBaHHS Ta MOro
pe3ynbraTu.

CTatucTMYHMi aHanis

Y pocnigXeHHi BUKOPUCTAHO AECKPUMNTUBHY
CTAaTUCTUKY Ta NOTICTUYHY perpecito. KpuTuyHmMM piBHeM
CTaTUCTUYHOI 3HAYyLWOCTi (p) Npu nepesipui rinotesun
Besaxxanun 0,05. [ng po3paxyHKiB 3acTocoByBanu
nporpamy Microsoft Excel.

CTatTsi MICTUTb PUCYHKM, SKIi BiAO6PaxatoTbCsl B APYKOBaHii BepCil y BiATIHKaxX Ciporo, B €/1eKTPOHHIN — y KOJ1bOpi.
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Pe3ynbtaTtn Ta 06roBopeHHsn

Y 6inbwocTi nauieHTiB i3 MMA (88%) BuABNEHO
MO3UTUBHI MeHiHreanbHi 3Hakn. CTaTUCTUYHO 3HaYyLWOi
pi3HMUI Mi>X rpynamu He BCcTaHoBeHO (Puc. 4).

MoTopHun gediunT nNpu rocnitTanisauii 3Ha4yHO
BapitoBaB y rpynax. lNape3un 6ynun HaasHi B 77 (84%)
nauieHTiB rpynu 1 Ta nuwe B 2 (9,5%) nauienTiB y rpyni 2.

Basocnasm cnocTtepiranu B 47 (51,1%) nauieHTiB.
JleTanbHiCTb cepef NauieHTIB i3 Ba30CNa3MoOM CTaHOBMIA
11,1%, y nauieHTiB 6€3 Baszocnasmy - 19,1%.

Oco6MBOCTI NOWMPEHHS KPOBOBWUIMBY | NaUieEHTIB
i3 MMA HaBeneHo Ha Puc. 5Ta 6.

IHTpakpaHianbHi ycKknagHeHHsa JacTilwe cnocTepi-
ranv B rpyni 1, eKcTtpakpaHianbHi CENTUYHI yCKNaAHEHHS
-y 2-ti rpyni (Puc. 7).

Y rpyni 1 Baszocna3m po3BuHyBcs B 36 (50,8%)
Maui€HTIB, KJiHIYHO — y 7 nauieHTiB (9,9%), aHriorpa-
¢divHo niagTBEepAXeHUNn y 9 nauieHTiB (12,7%),
BiATepMiHOBaHa uepebpanbHa iwemia - 20 (28,2%).
JNleTanbHiCTb cepe NauieHTIB i3 Ba30cna3mMoM CTaHOBUIA
19,4%, 6e3 Basocnasmy - 11,4% (Pwuc. 8).

Cepep XiHOK y rpyni 1 Ba3ocnasMm BUHMKaB AeLlo
piawe nopiBHAHO 3 Yonosikamu. Y rpyni 6e3 Basocnasmy
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Puc. 4. MeHiHreanbHUn CMHAPOM
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Puc. 5. Buav kpososunusy B rpyni 1
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nepesBa)kaan nauieHTn cTapworo Biky (6aunsbko 60-70
POKiB), TOAI AK Y rpyri 3 Ba30CMa3MOM KiNlbKiCTb NaLi€EHTIB
y Pi3HMX BIKOBOBMX rpynax 6yna mMamxe o4HaKOBOIO.

CynyTHi 3axBoptoBaHHSA BuaBunm B 72 (78,3%)
nauieHTiB. YacTka nauieHTiB i3 Basocrna3Mom Ta
HasBHICTIO CYMYTHIX 3axBOptoBaHb 6yna 6inbLlIow, Hix
nauieHTis 6e3 BasocnasMmy, WO MOXe CBiAYMTM MpO
NOTEHUINHMI 3B'A30K MiXX KOMOP6iAHICTIO Ta NiABULLEHUM
PMU3NKOM pPO3BUTKY Ba3oCmnasmy.

HannowwunpeHiwnm BMAOM KPOBOBUAMBY B 060X
rpynax 6ys CAK. OgHak cknagHiwi popMu KpOBOBUMBY,
Taki Ak koMmbiHauis CAK i3 BEHTPUKYNSPHUM Ta
napeHxiMaTo3HMM KpPOBOBUMBOM, YacTiwe acouiioBa-
JINCH 3 PO3BMTKOM Ba3oCrnasMmy.

Y rpyni 2 komopbigHicTb 6yna HasBHa B 53 (74,6%)
nauieHTis. NMpu UbOMYy BasocnasMm crnocTepirascsa y 11
(52,4%), i3 HUX KNiHIYHO — Y 2 (9,5%), aHriorpadiyHo
nigTeepaxeHun - y 2 (9,5%), sigTepMiHoOBaHa
uepebpanbHa iwemMia -y 7 (33,3%). JleTanbHicTb cepen
rnauieHTiB i3 Ba3zocna3MoM cTaHoBuna 18,2%, cepen
nauieHTis 6e3 Basocnasmy - 10,0%.

XKiHku 3 6inbLuoto KinbkicTio MMA manu aewo 6inbLy
4acToTy Ba3oCNasMy MOPIiBHAHO 3 YO/IOBiKaMMU.

47.6%

\ 28.6%

CAK
CAK Ta BEHTPUKYAPHUIA KPOBOBUINB
[ CAK Ta napeHxiMaTo3HUI KPOBOBWUNVB
[ CAK, BEHTPUKYNSPHWI Ta MAPEHXIMATO3HMI KPOBOBU/INB

Puc. 6. Buan kpoBoBmMAuBy B rpyni 2
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Y rpyni 2 cnocTtepirasnacb 3HayHa BIAMIHHICTb MiX
BiKOBMMMW rpynamu. Y BikoBux rpynax 45, 50, 55i 70 pokis
Ba3oCna3sM TpannsaBca vacTiwe. Y unx BIKOBUX rpynax
Ba3ocnasm 6yB NOLWMPEHILWNIA, TOAI SIK iHLWI BIKOBI rpynu
AeMOHCTpyBann abo HU3bKY 4acToTy, abo BiACYTHICTb
Ba3ocnasmy.

B oci6 i3 cynyTHiMW 3axBOplOBaHHAMW 4yacToTa
Ba3oCMna3My 3Ha4yHO nepeBullyBana Taky B ocib 6e3
komopbigHocTi (Puc. 9).

CknagHiwi dopmu kposoBunney (kombiHauis CAK i3
BEHTPUKYNAPHMM Ta MapeHXxiMaToO3HUM KPOBOBUIMBOM)
yacTiwe acouitoBasncsa 3 pO3BUTKOM Ba30CMNa3Mmy.

AHani3 HaBeAEeHUX pe3y/bTaTiB i3 BUKOPUCTAHHAM
mMeTony 6iHOMiIHaNbHOI NOriCTUYHOI perpecii BUsSBUB
HW3KY TEeHAEHLIM Ta 3aKOHOMIpPHOCTEN, WO He AO0CATAN
piBHA CTAaTUCTWUYHOIT 3HA4YyLWOCTi, ane B UiIOMY
BigobpaxytTb ocobnusocTi nepebiry MMA. Xoua
BBAXAa€ETbCH, WO 3HaudywicTtb (Hanpuknag, p<0,05)
€ 3pY4YHUMM rokasHukoM, ane nopir 0,05 € yMOBHUM i
3HAYEHHS p He MNiAXOAUTb ANA KepyBaHHS KAiHIYHUMU
abo HayKOBWMWU pilIEHHSAMU. 3HAYEHHA p O3Ha4vae
(CTaTUCTUYHY) iIMOBIpPHICTb, a He (KNiHIYHY) YNeBHICTb,
TO6TO BOHO CTAaTUCTUYHO XapaKTepu3ye iHAMBIAyaNbHi
NOpiBHSAHHSA, ane 6e3 KNiHiYHOI iHTepnpeTauii. MeHLWwni
po3Mip BUGIpKM MOXXe CYyTTEBO BMNBATK Ha 3HAYEHHSA p.

Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

BaraTtodakToOpHUA aHani3 BKa3ye Ha CTAaTUCTUYHO
3HAYYLWUN KYMYIATUBHUIA BNAMB NpoaHanizoBaHuX
UMHHKUkiB (p=0,023). Tak, HassBHICTb CYNyTHIiX
3axBoptoBaHb Yy 3,4 pasy MMOBIipHiWa cepes nauieHTIB
i3 >3 AA (BLU - 3,4233, 95 % A1 0,660-17,762, p=0,143).

MauieHTn rpynn 2 B 1,9 pa3y yacTiwe Hagxoauaun
B CTauioHap 3 ouiHkoto 2 3a wkanoto WFNS (p=0,335).

OuiHky 3a WFNS 3 npu rocnitanizauii BABiYi yacTiwe
peectpyBanu B rpyni 1 (p=0,447). MauieHtn 3 rpyn 1
Ta 2 HaAxoAWAN O4HAKOBO YacTo 3 OLIHKOK 3a LWKaok
WFNS 4 (p=0,978). IMOBipHiCTb HaAX0AXEHHS 3 OLIHKOIO
5 3a wkanoto WFNS ans nauienTiB y rpyni 2 6yna B 1,8
pa3u Buwa (p=0,830) (Puc. 10).

HasBHICTb MEHiHreasibHOro CUHAPOMY MiABuLLYyBana
pU3UK HassBHOCTI 23 AA 6inbLl HiXX y 4 pa3u (BigHOWEHHS
waHcis (BLW) - 4,41, 95% poipuni iHTepsan (A4I)
0,41-47,13, p=0,21). HaaBHIiCTb pyX0oBUX MOpPYLUEHb
3HaYyHO 3HMXYyBana pu3nK HasBHOCTI =3 AA (BL -
0,63, 95% Al 0,09-4,18, p=0,63). MNauieHTn rpynun 2
Manu aewo 6inbwy NMMOBIPHICTb PO3BUTKY Basocnasmy
(BW - 1,22, 95% AI 0,34-4,31, p=0,752). HasaBHiCTb
CYMyTHiX 3axBOptoBaHb 3pocTana B Mipy 36inblueHHs
kinbkocTi AA (BW - 3,42, 95% A1 0,65-17,62, p=0,143).
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Puc. 10. Tpadik NOricCTUYHOI perpecii 3 OLiHKOI BiAHOLWEHHS LWaHCIB i3 BiANOBIAHWUMW AOBIpYUMHK

iHTepBanamm

BucHoOBKM

HasiBHIiCTb CynyTHiX 3axBOptoBaHb bisibLUe HiX yTpudi
36inbWwyBano wWaHcKU Ha HasBHiCTb =3AA. lNauieHTn 3
MEHLO KinbKicTio AA BABIiYi YyacTiwe Haaxoaun B
nerwomy ctaHi (WFNS 2). IMOBipHICTb TS)KKOCTi cTaHy 5
3a wkanoto WFNS npu HaaxoaXeHHi A0 cTauioHapy Ans
nauieHTiB rpynun 2 6yna B 1,8 pa3y BuLle, HiXX 4715 XBOPUX
rpynu 1. IMOBiIpHICTb BUHWUKHEHHS PYyXOBUX poO3saAiB
3MeHwyBanacsa B 4,4 pa3sy 3i 36iNbWEHHSAM KilbKOCTI
aHeBpu3M. IMOBIipHICTb pPO3BUTKY Ba3socrnasmy AeLlo
niasuwyBanacs 3i 36iNbleHHAM KinbkocTi AA.

Po3kputta iHdopmauii

KoH@nikT iHTEpeciB

ABTOpPW 3aABSATb NPO BiACYTHICTb KOHPNIKTY
iHTepeciB.

ETnyHi Hopmu

Yci npoueaypu, BUKOHaHIi nauieHTaM nig 4vac
[OCNiAXeHHS, BigNoBigalTb €TUYHUM CTaHpapTam
iHCTUTYUINHOro Ta HauioHasIbHOrO KOMITETIB 3 €TUKMU
n lenbciHcbKin aeknapauii 1964 poky Ta ii Ni3HiWMM
nonpaskaM abo aHanoOrYHNUM eTUYHUM CTaHAapTaM.

IHgopmoBaHa 3roga

Bia KOXHOro i3 nauieHTiB OTpUMaHO iHpOpMOBaHY
3roay.

®DiHaHCyBaHHS

[ocnigXXeHHs He Mano CMOHCOPCbLKOT NiATPUMKMN.
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TpasMma nepudepunyHoro Hepsa (TIMH) — yacTa naTofioris BOEHHOro yacy,
HasIBHICTb SIKOi iCTOTHO yCkNnagHe nepebir i nikyBaHHA 60M0BUX YLIKOAXKEHb
KiHUiBOK. Po3po6ka HOBMX MeToaiB nikyBaHHA TINH HemoxnunBa 6e3 Banigmsauii
icHytounx moaenen TIMH i BUBYUEHHA AMHaMIKW BIAHOBHOro npouecy 3a
Takoro BuAy TpaBMWU y BeSIMKi TEPMiHM CMOCTepexeHHsa. Hamu getanbHO
rnpoaHanizoBaHa AMHaMika (YHKLIOHaNbHOro iHAEKCY CiAHWYHOro HepBa
(sciatic functional index (SFI)) nicns nepeTuHy Ta HeramHoro 3WMBaHHS
CilHWYHOrO HepBa AOPOCSIOro Lypa NPOTAroM 24 TUX CMOCTEPEXEHHS.

MerTa: npoaHanizyBatn anHamiky SFI nicna nepeTuHy, a TakoxX Nicas nepeTuHy
Ta HeralHoOro 3WmBaHHS CiAHMYHOTO HEpBa AOPOCJ/IONO LWypa BNPOA0BX 24 TUX
i MOPIBHATM OTPUMaHi pe3ynbTaTh 3 AaHMMW HLWINX aBTOPIB 3a aHasIoriyHNX
eKcnepuMeHTarbHUX YMOB.

MaTepianu i meTtoan. [locnigXxeHHs npoeBeAeHo Ha 76 6inmx gopocnmx
6e3nopoaHuMX Wypax-caMusax 3 LOTPUMAHHAM NpUHLMNIB 6ioeTuKK. Y TBapuH
rpynu Sham (n=24) BMKOHyBanu AOCTYyN AO CiAHWYHOIrO HepBa, y TBapwuH
rpynun Sect (n=29) — nepeTuH CiAHWYHOrO HepBa, y TBapuH rpynu Raph
(n=23) — nepeTuH i HerarHe eniHeBpasjbHe 3WMBAHHA CiAHWYHOrO HepBa.
3 KOXHOI rpynu 4yepes 4, 8 i 12 Tux nicng XipypriyHoro BTpy4YaHHSa ANns
enekTpodizionoriyHnx Ta MopdonoriyHMX AOCNiAXeHb BUBOAWAM MEBHY
KiNbKiCTb TBapuWH, AN pPewTn TBapuUH eKCNepuMeHT 3aBepllyBann yepes
24 TX BiA noyaTtKky crnocTtepexeHHs. SFI BM3Hayanu nepen BUBEAEHHSM
TBapWH, ANA BCiX TBApUH KOXHOI rpynu yepes 4, 8, 12, 16, 20 i 24 Tnx 3a
dopmynot Bain-Mackinnon-Hunter. OnpautoBaHHS AaHMX MPOBOAWUIN 3
BMKOPUCTAHHAM METO/AiIB MaTeMaTUYHOI CTaTUCTUKMW.

PesynbTaTh. Y TBapuH rpynu Sham, akux cnoctepiranu NnpoTaroM ycix 24 Tmx
ekcrnepumeHTy (n=7), cepefHe 3HayeHHsa SFI uepes Micaub nicns MoAetoBaHHSA
TpaBMWU cTaHoBWUIO —8,9 6ana 1 A0 KiHUA eKCNepuMeHTYy 3MiHBanocs
HeICTOTHO. Y TBapuH rpynu Sect, aKnx cnocTtepiranm NpoTaAroM ycix 24 Tmx
ekcnepmmeHTy (n=8), yepe3 MicsAub nNicna TpaBMW cepefHE 3HayeHHs SFI
cTaHoBunO — 84,7 6ana, 36inbwytounce Ao — 67,0 6aniB HanpukKiHUi 16-ro TMxHs
1y noganbloMy 3MeHLy4ncek Ao -96,5 6ana. Y TBapuH rpynu Raph, akux
cnocTepirany NpoTsArom ycix 24 Tmx ekcnepuMmeHTy (n=7), cepeaHE 3HaUYEHHS
SFI uepes Micsaub cTaHOBWMO —-64,4 6ana. Moro 36inblwerHHs fo -45,4 6ana
HanpuKiHUi 24-ro TUXHS CNij BBaXaTu BiAHOCHO AOCTOBIpHUM. MNpn nonapHomMy
MOPIBHSAHHI ycepeAHEeHUX ANS YCiX TBapuH 3HaveHb SFI y rpynax Sham i Sect,
Sham Ta Raph, Sect i Raph cTaTMCcTM4YHO 3HauyLli BiAMIHHOCTI BUABEHO
yepes 4, 8, 12, 20 Ta 24 TwXx nicna MoAentoBaHHA TpaBMu. Yepes 16 Tux
nicns BTpyYyaHHs 3HayeHHs SFI y rpynax Sect i Raph ctaTMcTUYHO 3HauyLwo
BiApi3HANMCA BiA nokasHuka rpynu Sham, ane He Bigpi3Hanncsa Mix coboto.

BucHOBKM. MeTo BU3HAYeHHS PyHKUIT NapeTUYHOI KiHLIBKK nicna TpaBMu
CiAHWYHOro HepBa uWypa 3 BUKOPUCTAHHAM SFI Ma€e HU3KY TeXHIYHUX
obMexxeHb, WO € MPUYNHOK 3HAYHOI BapiaTMBHOCTI eKcnepuMeHTaibHUX
pe3ynbTaTiB Y Pi3HMX AOCAIAHULBKNX rpynax. BussneHa goctosipHa ABoda3sHa
AvHaMika SFI nicns nepeTtuHy CiAHMYHOro HepBa, AK i He3Hauywi (3@ yumu
AaHumm) KonueaHHA SFI nicns nepeTuHy CiAHWMYHOrO HepBa Ta Henpopadii,
noTpebyloTb HesanexHoi Bepudikauii, natodisionoriyxoi iHTepnpeTauii. Ix
cnig ypaxoByBaTW Npu OUiHLI METOAIB BiAHOBHOIO NiKyBaHHSA 3 BUKOPUCTAHHAM
Takol ekcnepuMeHTasnbHOi mogeni TIH.

Knwou4oBi cnoBa: tpaBsma nepupepuyHoro Hepsa;, nepeTuH CiAHUYHOro
HepBa, Heripopais, pyHKLiOHabHWH IHAEKC CIAHNYHOro HeEpBa, TEMMOpPasibHa
ANHaMiKa rnokasHuka
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BcTyn

MexaHiyHa TpaBMa nepudepuyHoro Hepsa (TMNH) —
nowmpeHa TpaBMa, WO NpU3BOAUTb A0 iHBanigmsauii.
i yacTtoTa, 3a pi3HUMM AaHUMK, CTaHOBUTL 6113bKO 3%
BiA 3arasbHOi KibKOCTi TpaBM MMpHOro 4vacy [1-9] Ta
6n113bKo 5% 3 ypaxyBaHHAM crneun@iyHnx BUNaAKIB
TpaBMW cnjieTeHb i KOPiHUIB CnMHHOro Mo3ky [8], abo
1-2 Bunaakn Ha 10 TucC. HaceneHHs Ha pik [10-13]
Ta 6inbwe B kpaiHax, wo po3suBatTbca [10]. Mig vac
6onosux ain TMNH € yacTMM eneMeHTOM MiHHO-BMOYX0BUX
i BOrHenanbHUX Ky/bOBUX YpaXXeHb KiHLiBOK pa3oM i3
TpaBMaMu cyauH i kictok ([14-17] — woao BorHenasabHMX
TMNH mMupHoro vacy, [18] — woao TMNH MupHOro vacy
3aranom, [19] — wopo TIMH BOEHHOro 4yacy), Wo
ycknaaHtooe nepebir Luboro Buay Tpasmu.

Bigomo, wo TIMH y uinoMy € Halnerworw 3 TpaBM
HEpPBOBOI CMCTEMWU, XapaKTEPU3YETbCSH KOMMIIEKCOM
TpUBaNMX CEHCOMOTOPHUX, TPOMDiYHMUX Ta 601bOBUX
po3naaiB [1-8], CNpUUYMHIOE 3HAYHI NpPAMi W CynyTHI
diHaHcoBi BUTpaTh [4-7, 11, 20-26], sIKi LLOPiIYHO CYTTEBO
3pocTatoTb [27]. Y paeskux Bubipkax cnocTtepirawTb
3MeHLWeHHA vacTkm TMH cepen TpaBM MUPHOro 4acy
npoTAroM ocTaHHix 30 pokiB [9]. CnocTepexeHHsa 3a
nauieHTamMm 3 nepudepuyHo HerponaTiel cBigyaTb
npo 36inbWeHHA puU3nKy nepeayacHoi cMmepTi [28].
OpHak He BiAOMO, UM XapakTepHe Lue ANS NauieHTiB i3
NOCTTPaBMATUYHOK HEMPONATIE i YK iICHYE NpsMUIA
3B’A30K Mix TIMH i cMepTio NauieHTa.

Llei Bua TpaBMKM AEMOHCTPYE BikoBY (y cepeaHbOMY
36-39 pokis [9, 11, 12, 27]) i cTaTeBy cneundiky,
Tpannsawunch yasidi [11-13], ytpuui [11, 18, 27, 29]
UM HaBiTb yyeTBepo [9] yacTiwe B 4YOMOBIKIB.
HannowmnpeHiwmnmMmn € ypakeHHs HepBiB BEPXHiX KiHLiBOK,
30KpeMa 3an’acTka Ta kucTi [11-13, 18, 25, 27]. JliBobiuHi
ypaXeHHs, imoBipHoO, yacTiwi [18, 25]. JlikyBaHHs TMH
nepeBaxHo XipypriyHe [9, 12, 13] i B ypreHTHOMY pexumi
4n He HanyacTiwe nepenbayae npsiMe BiAHOBJIEHHS
@HaTOMIYHOI LiNiCHOCTIi HepBa WnaxoM Henpopadii [13].

He3Baxatounm Ha MOPIBHAHO BUCOKWIN BiAHOBHUN
noTeHuian nepudepnyHoi HepBOBOi CUCTEMMU,
NNACTUYHICTb LEHTPanbHOi ii YaCTUHW Ta 3HAYHWUN
nporpec y po3pobui 3acobiB nikyBaHHsa TIH,
pe3ynbTaTW MeAMYHOI AOMOMOru npu Wi natonorii
paneki Big 6axaHux i MoXyTb 6yTW moninweHi
LWAAXOM KOMMIEKCHOro BMJIMBY Ha eniueHTp TpaBmu,
LeHTpanbHi BiAAiNM HEPBOBOI CUCTEMU Ta MapeTUyHi
m'a3m [30]. Po3pobka KOMNAEKCHUX MeToAIB NiKyBaHHS
34INCHIOETLCS B YMOBaX €KCMEPUMEHTY N HeMOXSMBa
6e3 ctanHgapTu3sauii mogenen TMNH [31-35]. IMmoBipHO,
HaN3py4HilWow ANa BiANpaulBaHHSA iMNAAHTaALINHUX
3acobiB nikyBaHHa TIMNH € Moaenb MOBHOrO MEpPeTUHy
ciaHnyHoro Hepea [31]. OaHak, He3BaXakuun Ha
NOPiBHAHY MpPOCTOTY, BiATBOPIOBAHICTb pe3yfbTaTiB
uiei Mmodeni He3anoBiNbHa, ToMy ii Banignsauia €
akTyanbHoto. KpiM Toro, y AOCTYynHMUX AXepenax
niTepaTypu AaHi WOAO NOBEAIHKM Li€i Moaeni B TEPMiHN,
wo nepeBuwytoTb 90 #i6, obmexeHi [36-40]. Mano
OaHUX WOoAO0 CTAaTUCTUYHOINO aHanisy AOCTOBIpHOCTI
3MiH Yy 4Yaci pyHKUiOHaNbHO-aHATOMIYHOIro MOKa3HMKa
— (yHKUiOHanbHOro iHAEKCY CiAHMYHOro HepBa (sciatic
functional index (SFI)) Ha Tni nepeTUHY YM BUCIYEHHS
¢dparmeHTa LbOro Hepsa B Wypa [41, 42].
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MeTa: npoaHanisysaTu AnHaMmiky SFI nicnsa
nepeTnHy, a TakKoX MiCNg NepeTuHY Ta HeramHoro
3LWMBAHHSA CIAHWYHOIO HEPBA AOPOC/IOro Lypa BNPOAOBXK
24 TV | NOPIBHATM OTPUMaHI pe3ynbTaT 3 AaHUMU IHLLNX
aBTOPIB 3@ @aHaNOriYHMX eKCrnepnuMeHTanbHNX yYMOB.

Martepianu i MeTOoaM

ExkcnepnMeHTanbHi TBapMHN Ta ekcnepu-
MeHTasIbHi rpynum

[JocnigXeHHS BUKOHAHO Ha 76 6inux 6e3nopoaHux
wypax BikoM 4-6 Mic i3 macot Tina 280-380 r, 3
BMBOAKY BiBapito IHCTUTYTy HeWpoxipyprii iMmeHi
akapn. A.. PomogaHosa HAMH YkpaiHu, akux
yTpUMyBanun 3a NpUPOAHOro CBIiT/IOBOr0O pexumy,
3BMYHOI TeMnepaTypu, BOJZIOFOCTIi Ta XapyyBaHHS
36anaHcoBaHMM KoMbiHOBaHUM kopMoM ad libitum. MNig
Yyac BMKOHAHHSA pob60TW AOTpUMYyBanMcsa NpUHLKUNIB
6ioeTnkn, ryMaHHoOro NOBOAXEHHSA 3 TBapuHamMmu,
pernamMeHToBaHuMn AupektuBoto Pagn €C 86/609/
EEC «lMpo HabnuxeHHsS 3aKOHIB, Mig3aKOHHUX Ta
aAMIHICTPATUBHUX NONOXEHb AEpPXXaB-Y/IeHiB NPO 3aXUCT
TBapWH, SIKi BUKOPUCTOBYIOTLCA A1 eKCNepuMeHTanbHUX
Ta iHWKWX HaykoBuUX Uineh» (1986), EBponeicbkoto
KoHBeHLUi€ Npo 3aXUCT XpebeTHUX TBapWH, aKi
BUKOPUCTOBYIOTbCSH ANS eKCNepuMeHTanbHUX Ta
HaykoBux uinen (1986) Ta 3akoHoM YkpaiHn N23447-1V
«lMpo 3axmUCT TBapuH BiJ >XOPCTOKOrO MOBOAXEHHS»
(2006). Ha npoBeAeHHSs 4OCAIAXKEHHS OTPUMaHO 403Bin
Komicii 3 nuTtaHb 6ioeTUYHOI eKCrnepTu3n Ta eTUKu
HayKOBWUX AOC/iAXeHb nNpu HauioHanbHOMY MeAUYHOMY
yHiBepcuTeTi imeHi 0.0. Boromonbusa (npotokon N2 155
Big 31.01.2022 p.) i KomiTeTy 3 6ioeTnkn IHCTUTYTY
Henpoxipyprii imeHi akaa. A.MN. PomogaHosa HAMH
Ykpainun (npotokon N2 39 Big 18.05.2022 p.).

CdopmMoBaHO TpM eKCNepuMeHTasbHi rpynu:
1) rpyna HecnpaBXxHbo NpoonepoBaHux (sham-operated)
TBAPWH, SKMM BUKOHYBaNM nuiie XipypriyHun 4ocTyn Ao
cigHuM4HOro Hepsa (Sham; n=24); rpyna mMoaentoBaHHs
NOBHOTro nepeTtuHy (sectio) cigHW4YHOro HepsBa B
cepefHilh TpeTuHi (Sect; n=29); rpyna MoAentoBaHHS
NMOBHOr0 MepeTUHy CiAHWYHOrO HepBa B CepefHin
TPETWHI Ta HeramHoro eniHeBpasibHOro MOro 3WNBaHHSA
(neurorrhaphia; Raph; n=23). 3 koXHOi rpynu 4depes
4, 8 1 12 TV nicnsa xipypridyHoro BTpy4YaHHs Ans
enekTpoddisionoriyHnx i MmopdonoriyHnMx AocniaxeHb
BUBOAW/IMN NEBHY KiNbKiCcTb TBapuH (Taba. 1), ons pewTun
TBapWH E€KCrepuMeHT 3aBepllyBanu yepes 24 TUX Big
noyaTKy CnocTepexeHHs.

Ta6sanys 1. Cknap eKCnepuMeHTanbHUX rpyn i
AVHaMiKa BMBEAEHHS TBApUH 3 eKCepuMeHTy

TepMiH BUBegeHHs
TBapuWH 3 eKCNEPUMEHTY,
TMOXKAEHDb
4
8

12

Sham Sect Raph

N| oo | wun
I N|O |
N|o|wu|wn

24

CT1aTTsi MiCTUTb PUCYHKM, SIKI BiAOOpaxaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/1eKTPOHHIN — y KOJIbOPi.
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XipypriyHi BTpy4yaHHs

XipypridyHi BTpyYaHHS 34INCHIOBaNN nNig 3arajibHUM
3He6010BaHHAM LWASAXOM BHYTPiLWHbOOYEPEBUHHOIO
BBeAEHHS CyMilli pO34YMHiIB KCUNA3snHy rigpoxnopuay
(15 mr/kr, «Biowet», Monbla) i keTaMiHy rigpoxnopuay
(75 mr/kr, «@®apmak», YkpaiHa). CTaH 3aA0BiNbHOI
HapkoTu3auii BepudikyBanum 3a TakMMW KpUTepiamu:
BiACYTHICTb poriBkoBoro pedrekcy, BigCYTHICTb
BiACMUKYBaHHS 3a4HbOT Nanu npu CUibHOMY NPUTUCKaHHI
CTONW A0 MOBEPXHi YKJAaAKW TBapWHW, BiACYTHICTb
CUHXPOHHWUX i3 pecnipaTopHMM LMKJIOM pyXiB Bibpucis,
noBepXHEBi PUTMIUYHI AMXaNbHI pyXwW, o4eBUAHUN
ek3odTanbM. 3a HasABHOCTI 3a3Ha4YeHMX 03HaK TBapuHy
yKknagann B cTaHpaapTHe @i3ionoriyHe MONOXEHHS
yepeBOM AOHWU3Y, KiHUIBKWM dikCcyBanm MOTy3KaMu
[0 KpaiB XipypriyHoro cTtonvka, WKipy 3aAHbO6GIYHOI
NOBEPXHi 1IBOro CTerHa rosiman HoXuuamMm Ta o6pobnsnm
AHTUCENTUYHUM PO34YMHOM MOBIAOH-NOAY («beTagnH®»,
«EGIS», YropwmHa). Y NOMipHMX acenTUYHUX yMoBax
WKipy po3cikanu B340BX iHii Halbinblw NMoBepXHEBO
pO3TallOBaHOI 30BHIIHbOI MOBEPXHi CTEMHOBOI KiCTKM,
Bi3yanizyBasnn MicLe NPUKPINIEeHHS CYyX0XKSIKa KOPOTKOT
roslIoBKM ABOrosI0BOro M'a3a cterHa (m. biceps femoris),
y Uil 30Hi MpoBOAUAN NiHIAHMIA PO3pi3 Y340BX KiCTKM,
mMob6inizoBaHy ronosky mM'a3a sigsoannu Bb6ik (Puc. 1, A).
Y po3KpuUTIN KuweHi Mixx M0o6ini3oBaHO ron0BKOM,
KiCTKOI Ta iHWMMWN iIHTaKTHUMUM M'i3aMK CTerHa BUSIBASIIIN
Ta BiAAiNsanM Bif 0TOYYHOUYMX TKAHWH CTOBBYP CigAHNMYHOrO
HepBa Ha AiNgHLUI BiA BUXOAY i3 MOPOXHMHU Masioro Ta3a
[0 MOro po3srasiy>XeHHs Ha OCHOBHI rinku (Puc. 1, B).
Y rpyni Sham xipypriyHe BTpy4YaHHs Ha uboMy eTani
3aBepllyBann, NOWapoBO 3allMBalyYM cenapoBaHUi
BiA KICTKM Kpal KOpPOTKOi rosioBKM ABOr0/I0BOro
M'A3a CTerHa M CYXOXWAKOBY YacCTUHY LWWPOKOro
MPUKPINIeHHS A0 CTErHOBOI KICTKWM, @ TakKoX Kpai WKipwn
By3n0oBuMuK weamu (ym. N2 3-0, «Eticon», CLLUA). Y rpyni
Sect Mo6inizoBaHMin BiA OTOYYHOUMX TKaHUH CTOBOYp
CiAHWYHOro HepBa O0MTaNbMONONIYHUMN HOXULAMU
nepeTuHanu, cnocrtepirarym WBUAKY peTpakLito
npokcuManbHoOi kKykcu (Puc. 1, C). Tlicna 3ynuHku
KpOBOTEYi BTPYYaHHS 3aBepLUyBasn, SK ONMCaHo BULLE.
Y rpyni Raph Kykcu nepeTHyTOro CifHM4YHOro HepBa
3'egHYBanu 3a TUNOM KiHelb Y KiHeub 3-6 (3a/71€)kHO Big
TOBLYMHN HEPBA) eniHeBpasbHUMWN BY3/I0BMMW LUBaMU 3
NOMIPHWM OCbOBMM HaTSAIrOM HepBa MOHOMINAaMEHTHUMU
HuTkamm 8.0-10.0 («Eticon», CLUA) nia 10-14-pa3oBum
36inbWeHHSM onepauiiiHoro Mikpockona (Puc. 1, D).
BTpyyaHHs 3aBepllyBanum, ik ONUCAHO BULLE.

Y BCiX BUNagKax XipypridyHy pany wkipmu o6pobnsnm
pO34MHOM noBiAOH-Moay («beTagnH®», «EGIS»,
YropwmHa). Ana npodinakTnku iHbekUinHnX ycknagHeHb
Yy 3a4HI0 WWIAHY AINSHKY NiAWKIPHO BBOAWAM PO34YMH
6iunniny-5 («Aptepiym», YkpaiHa) y aosi 1 mnH O Ha
1 Kr xuBoi Macu. Ak NnpoTM3ananbHy Ta NpoTU6ONLOBY
Tepanito 3acToCoByBa/lln BHYTPilLHbOOYEPEBUHHE
BBeAEHHS po3unHy gekcameTasoHy («KRKA», CnoseHis)
y 803i 6 Mr/kr macu Tina. lNicns 3asHavyeHnx MaHinynauin
TBapWH NpoOTHArom 2-4 roa yTpuMmyBaau B NpUMILLEHHI 3
niABULLEHOI TeMnepaTypo MoBiTPSA A0 BiAHOBNEHHSA
noBeAliHKOBOI aKTUBHOCTI, Y noAanblloMy — Yy KJiTKax
po3Mipom 55x33x20 cM (fOBXMHA, WWMPUHA, BUCOTA) NO
3-6 0CO6MH 3@ 3BM4HUX YMOB.

Bu3HayeHHs1 pyHKLiOHa/IbHOIo iHAeKCy cigHn4Y-
Horo HepBa

BenununHy SFI BU3Hayanu B yCix ekCnepmuMeHTanbHUX
rpynax vepes 4, 8, 12, 16, 20 i 24 Tnx nicng onepauii.
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Mepen BMBEAEHHSIM 3 €KCNEPUMEHTY B 3a3HauyeHi
TepMiHW TBapHaM 060B’A3KOBO MPOBOANIIN TECTYBAHHS.
BennunHa MiHiManbHOro TepMiHy TeCTyBaHHS 3yMOB/IEHA
dakToM HepocToBipHOCTI SFI mpoTsirom nepwux 3
TUX Micns TpaBMW CiAHUYHOrO HepBa wypa [43, 44].
BigMiHHOCTI MiX rpynamu Bussnsanu ansa 4-ro (4% sia
BE/IMYMHU TEPMiHY cnocTepexeHHs), 8-ro (11%), 12-ro
(5%) i 24-ro TmxHA (1%) cnocTepexeHHs. Bigbutku
cTon, HeobXxigHi Ana po3paxyHky SFI, oTpumyBanu Ha
nanepoBsii CTpiyui, WO BKpuBana AHO TyHeNbOBaHOI
ropuM3oHTanbHOi fopixkn [45-47]. BesnocepeaHbo
nepej TeCTyBaHHAM KOXHY TBapuwuHy TpeHyBasu,
MponycKawymn Kpi3db TyHenb. llicna HaHeceHHsa ryawi
Ha MNiAOWOBHY MOBEPXHIO CTOM 3aAHIX slan TBAapUHY
BiANYyCKanun y TyHesnb, SIKUN 3aKiHYyBaBCS KNiTKkow. Ha
OTPUMaHMX MNif Yac HeNnepepBHOro O4HOCMNPAMOBAHOIoO
KPOKOBOro pyXy BigbuTKax cTon BMMiptoBanu BiACTaHi
MiXK BiAOUTKaMM OCHOBHWMX @HATOMIYHMX TOYOK CTOMMU
Ta po3paxoByBanu SFI 3a ¢opmynoto Bain-Mackinnon-
Hunter [46]:

SFI=-383-

PLg-PLy TSp=TSy 1Tg-IT,
E 41095 £ 4133 4
PLy TSy ITy

- 88,

ae E — TpaBMoBaHa KiHUiBKa; N — iHTaKTHa KiHUiBKa;
PL — BiacTaHb MiXx BiAbUTKOM Big N'aTku Ao
HaMAoBLIOro Nanbus ctonn; TS — BiACTaHb Mix
Binbutkamum 1-ro Ta 5-ro nanbuis; IT — BiACTaHb MiXx
BiAbMTKaMm 2-ro Ta 4-ro nanbLiB CTOMNU.

[iana3oH MoOXNmMBUX 3HayeHb SFI cTaHOBUTL BiA
-100 6aniB (cTaH BigbUTKIB CTONM 3@ NOBHOI BiACYTHOCTI
dyHKUiT ciaHMYHOro Hepsa) Ao 0 6anis (cTaH BiAbGUTKIB
CTOMW Ha TNi HOpManbHOI PYHKLIi CIAHWYHOrO HepBa).

Kputepii BunyyeHHs

TBapuHM 3 03HaKaMM rHiNHO-3ananbHUX YCKNaAHEHb
i TPOiYHNX BUpa30K NapeTUYHOI KiHLIBKM YK NpUIernmnx
pinaHok i/abo 3 o3Hakamu aBTodarii Bunyyanm 3
EKCMEepPUMEHTY LUNSAXOM XiMiYHOT eBTaHasii (04HY TBapuHy
3 rpynu Sect Ha 18-Ty noby nicng onepauii).

3aranoMm 3 iHWKUX, cneuianbHO He 3'SCOBYBaHMX
MPUYUH Nig 4Yac eKCnepuMeHTy 3arnHysno 16 TBapwuH
npoTarom nepwux 2 ai6é nicns BTpy4vaHHs (6 TBapuH
i3 rpynun Sham, 6 i3 rpynu Sect, 4 i3 rpynu Raph) Ta
3 TBapuHu nisHiwe (1 3 rpynu Sect Ha 5-11 Micsaub
cnocTepexeHHs, 2 3 rpynu Sect Ha 1-W TUXAEHb
CMOCTEPEXEHHS).

LUnx BMAyYeHUX i3 eKCNnepuMeHTy TBapuHU He
Bpax0OBaHO B 3asBJIeHIN Bule KiIbKOCTi TBapuH
ekcnepuMmeHTanbHux rpyn (76 ocobuH).

CtatucrnyHa ob6pobka gaHunx

CTaTuCcTnyHy 06pobKy AaHUX 34iACHIOBaNn 3
BMKOpPUCTaHHAM mnakeTa nporpamM EZR (R-Statistics),
HasaBHOro y BinbHoMy poctyni (https://www.softpedia.
com/get/Science-CAD/EZR.shtml). YcepeaHeHi
3HayeHHs SFI HaBepeHo y Burnsai M£SD ana Bubipok,
poO3MoAin siKUX He BiApi3HABCSA BiA HOpManbHOro, Ae
M (mean) — cepepHe apudMeTUyHe 3Ha4vyeHHs, SD
(standard deviation) — ctaHgapTHa noxmbka cepeHbOro
apu@dMeTUYHOro 3HavyeHHs, a TakoxX y Burnaai Me
(Q-Q;) Ans BMGIPOK, po3MnoAin AKUX BiAPIZHABCA BiA
HopMasibHoro, Aie Me (median) — MeaiaHa, Q-Q,, (quartile
I — quartile III) — nepLwwnit Ta TpeTi KBapTUi. XapakTep
po3noAiny Bu3Hayanu 3a 4ONOMOror Kputepito Lanipo-
Yinka. Ons TBapwuH KOXHOI rpynu, AKi 3anuwanuchb
B €KCMEPUMEHTI NpOTAroM ycix 24 TuX, BiAMIHHOCTI
MiX 3HayYeHHsMW SFI B pi3Hi TEPMiHM CnOCTepexeHHS
BM3Hayannm 3 BUKOPUCTAaHHAM KpuTepito OpigMaHa
(ansa po3noainy 3HayeHb SFI, akun BigpisHABCA BiA
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Puc. 1. OcobnmBoCTi MOAENMOBaHHS TPAaBMU CiAHUYHOIO HepBa Ta po3paxyHKy SFI B ekcnepuMeHTanbHUX
TBApPWH:
A — cxeMaTuyHe 306paxKeHHs XipypriyHoro AoCTyny A0 NiBOro CiAHMYHOIO HepBa LWypa;
B-D — iHTpaonepauiiHi MikpodoTo XipypridyHOi paHu Nicns BUKOHAHHS OCHOBHOMO eTany BTPYyYaHHS:
B — cTtoBbyp CiAHWYHOIrO HEpPBA, 3BiIbHEHUI BiA HABKOMNLWHIX TKaHWH (rpyna Sham);
C — CiAHWYHWI HepB MiCNA BUKOHAHHS NEPETUHY 3 AINSHKOK peTpakuiiHOro aiactasy Mix
NMPOKCUManbHOK Ta AUCTaNbHO Kykcamu (rpyna Sect);
D — ciAHWYHMI HepB MiCNa BUKOHAHHSA NEepeTuHy Ta HeramHoro 3’€eAHaHHSA KyKC 5 By3/710BMMM WIBaMM 3a
TUMNOM KiHeUb Yy KiHeub. X14;

E — npuknap nigpaxyHky SFI 3a Bigbutkamm nan wypa 3 rpynu Raph uepes 12 T nicns BTpyYaHHS.
SFI -35,15
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HopmManbHoro) abo rANOVA 3 nonpaskoto BoHdepoHi nia
4acC MHOXMHHUX MOPIBHSAHb (4719 HOPManbHOro po3noainy
3HayeHb SFI). Y pasi BUSIBNEHHS 3Ha4yLWoi BiAMIHHOCTI
Mi>X LMMKM 3HA4YeHHSMKU SFI 3aiicHI0OBany Takox nonapHi
MOPIBHAHHSA MiXX HUMW 3 BUKOPUCTAHHSAM KpuUTepito
CTblogeHTa (3a HOpManbHOro PO3MoAiNy 3HAYeHb) i
T-kpuTepito BinkokcoHa (y pasi po3noginy, BiAMiHHOIo
Bi4 HOPManbHOroO).

Ansa BuaABNeHHSA Kopensauii Mix 3HadyeHHaMn SFI Ta
TEPMIHOM CMOCTEpPEXEHHS Y TBApWH, SKi cnocTepiranu
NPOTHArOM yCiX 24 TUX €KCNEPUMEHTY, Y BUNAAKY, AKLLO
po3noAin 3HadeHb SFI BiApi3HABCHA BiA HOpPMasibHOro
(po3noAin 3HayeHb TPMBAJIOCTI CMOCTEPEXEHHS, 3aBXAN
He € HOpMaJsibHMM), BUKOPWUCTOBYBaAMN TeCT PaHroBoi
Kopensauii CnipMmeHa, 3a HOpMasibHOro Po3MNoAiNy 3Ha4YeHb
SFI — kpuTtepin lNipcoHa. YpaxoByBann nonpasky
BoHdepoHi niag yac MHOXMHHUX NMOPiIBHSHb.

[Onsa 3'acyBaHHS 3HaYyLWOCTi BiAMIHHOCTEN 3HAYEHb
SFI MiX rpynaMu B KOXXHWI i3 TEPMiHIB CNOCTEpPEXEHHS
OUiIHIOBANIM HOPMasbHICTb pPO3MNOAiNy 3a AOMOMOrow
kputepito Wanipo-Yinka. Akwo xo4ya 6 B oAHIN i3
nopiBHoBaHMx BMGipok po3noAain iHAuBIAYanbHUX
3HayeHb SFI Bigpi3HaBCA BiA HOpManbHOro, ANs
3'ACyBaHHSA 3HaA4YyLWOCTi BiAMIHHOCTEN MiXx Bubipkamu
BMKOPUCTOBYBanu kputepin Kpyckana-Yonnica ta ans
anocTepiopHUX NopiBHAHb — KpuTepin Ctina-[Bacca.
3a HOpPManbHOrO po3noAiny iHAMBIAYyaNbHUX 3HAYEHb
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SFI nopiBHIOBanuM roMoreHHiCTb Ancnepcin Bnbipok 3a
agonomorot TecTy bapTtnerta, AKWO po3noAin 3HAaYeHb
avcnepcii BiApi3HABCS Big HOpMasibHOro, 415 NOPiIBHSAHHSA
BNGipoK BUKOpUCTOBYBanu kKputepinn Kpyckana-
Yonnica Ta kpuTtepin Ctina-1Bacca gns anoctepiopHuxX
MOpPiBHAHb. 3@ HOPMANbHOIo PO3MNOAINlYy 3HAYEHb
avcnepcii gna nopiBHsAHHA BMGipoK 3acTocoByBanu
ANOVA-TecT i3 kKpuTepieM TbloKi ANa anocTepiopHUX
NOPiBHSAHb.

Y BCiX BMNagKax npunyLeHHs Wwoa0 CTaTUCTUYHOI
3HAYYyLWOCTIi OTPMMAHOro pe3ynbTaTy BBaxanu
NpPaBUNbHUM, SSKWO MMOBIPHICTb MPOTUEXHOTO
npunyleHHs 6yna meHwoto Hix 0,05 (p<0,05).

Pesynbtatn

YcepeaHeHi N0 rpynax 3Ha4yeHHsa ANs TBApWH, SKi
crnocTepiranu yci 24 TUX eKCrnepuMeHTY, HaBeAeHOo Yy
Ta6sn. 2 i npoaHanizoBaHO Ha 3HaA4YYyLWIiCTb 3MiH Yy 4aci
(Ta6n. 2, Puc. 2).

Y rpyni Sham (n=7) cepegHe 3HayeHHs SFI yepes
Micaub Micns MoAesntoBaHHSA TpaBMU CTaHoBwuiio -8,93
6ana (-16,7;-8,81) i A0 KiHUSA €KCMepUMEHTY CYTTEBO
He 3MiHoBanocs (p>0,05, kputepin dpiamaHa 3
nonpasBkoto BoHdepoHi) (Tabs. 2), Wo NiATBEPAXKYETLCS
BiACYTHICTIO 3B'sI3KYy MiX 3HayeHHamMu SFI B rpyni
Ta TpuBanicTo cnoctepexeHHsa (r,=0,28, p>0,05)
(Puc. 2).

Tab6simys 2. YcepenHeHi 3HauyeHHs SFI y ekcrnepuMeHTanbHUX rpynax, OoTpuMMaHi 3a pe3ynbTaTtamu
TECTYBaHHSA TBApWH, SKi CNOCTepiranan BNPOAOBX YCiX 24 TUXHIB eKCnepuMeHTy

EKcnepuMeHTanbHi rpynu
Sham (n = 7) Sect (n = 8) Raph (n = 7)
TepMmiH
crnocTepeXeHHs,
TUXKAEHDb
Me (Q,-Q,y) Me (Q,-Q,y) Me (Q,-Q,1)
4 -8,93 -84,68 -64,4
(-16,7;-8,81) (-93,67,-72,87) * (-77,65;-56,52)
s -11,35 -80,98 -61,55
(-15,38;-9,07) (-85,75;-73,9) * (-68,96;-48,01)
12 -4 -76,15 -63,38
(-7,61;-3,81) (-81,63;-73,01) * (-74,84;-60,21)
16 -7,89 -66,95 -52,37
(-9,29;-6,71) (-72,32;-64,52) *t (-58,11;-51,21)
20 -11,2 -76,91 -56,3
(-15,46;-5,4) (-83,32;-70,44) (-60,59;-47,67)
24 -6,4 -96,48 -45,4
(-9,08;-4,37) (-100,0;-79,08) T (-58,7;-37,35)

lpumitka. ¥ 3HayeHHs SFI B rpyni Sect icTOTHO BiApi3HAOTLCS Big NoKasHWKa B WK rpyni yepes 16
TUX CriocTepexeHHs; T — BiAMIHHICTb 3HaueHb SFI y rpyni Sect uepes 16 i 24 TMX cnocTepexeHHs

CTAaTUCTUYHO 3Ha4vylla.
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CepepaHe 3HaveHHs SFIy rpyni Sect (n=8) uepes Micsub
nicns MoaentoBaHHSA TpaBMu cTaHoBuno -84,68 6ana
(-93,67;-72,87), 8o KiHUS 16-10 TUXHA 36inblyBanoch
no -66,95 6ana (-72,32;-64,52) (p<0,05, kputepin
Ct'tofeHTa Npu MONapHOMY MOPIBHAHHI 3i 3HAYEHHAMMU
yepes 4, 8112 TnX), NOTIM A0 3aBEPLUEHHS EKCMEPUMEHTY
3MeHLWwyBanock Ao -96,48 6ana (-100,0;-79,08) (p<0,01,
T-kpuTepih BinkokcoHa npu nonapHOMY MOPIBHSAHHI
3HauveHb Yyepe3 16 i 24 Tux cnoctepexeHHs) (Tabsa. 2).
ToMy MiX 3HaveHHaMu SFI y Ui rpyni Ta TpmBanicTio
CNOCTEpPEXEeHHS iICTOTHOI Kopensauii He BUABUNU
(r=-0,06, 95% poBipuni iHTepsan (A1) -0,34...4+0,22,
p=0,67). AKWoO B 3arasibHOMy TEpPMiHi CMOCTEpEeXeHHS
B rpyni Sect Bnainutn asa nignepiogn — 4-16 i 16-24
TUX, TO ANS KOXHOIMO 3 HUX BUSBJIEHO CTaTUCTUYHO
3HaYyLWMii cepeaHbOoi CUN 3B’A30K MiXX 3Ha4YeHHsMK SFI
Ta TpuBanicT cnoctepexeHHs (Puc. 2):BianosigHoO
ponatHum (r=0,43, 95% A1 0,1-0,7, p<0,05) Ta Bia'€eMHUI
(r=-0,58, 95% AI -0,8...-0,2, p<0,01).

Y rpyni Raph (n=7) cepeaHe 3HauyeHHsa SFI yepes
MiCsiub Micns MoOAeNtoBaHHA TpaBMU CTaHOBMIO
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-64,4 6ana (-77,65;-56,52) i Ao KiHUS eKCNepuUMEeHTY
HecyTTeBO 36inbwyBanocsa no -45,4 6ana (-58,7;
-37,35) (kputepin ®pigmaHa 3 nonpaBkoto BoHdepoHi,
p>0,05 npu NOpiBHSAHHI 3HAa4YeHb B OKpPEeMi TEpMiHun
crnocTepexeHHs) (Ta6na. 2). OgHak npo CyTTEBICTb
Takoi AMHaMiku SFI cBig4YMTb HasIBHICTb A04ATHOrO
3B'AAI3KY cepeaHbOi CUAM MiXK 3HavyeHHsMu SFI y rpyni
Ta TpuBanicTio cnoctepexeHHs r=0,45, 95% AI +0,2...
+0,7, p<0,05 (Puc. 2).

Mpw nonapHoMy rMopiBHAHHI 3HayeHb SFI ycix TBapuH
(Ta6bn. 3, Puc. 3) rpyn Sham i Sect, Sham Ta Raph,
Sect i Raph cTaTMCTUYHO 3HaYYLWi BiAMIHHOCTI BUSIBIEHO
yepes 4, 8, 12, 20 Ta 24 Tux nicna MOoAeslOBaHHSA
Tpaemu (p<0,05, kpuTtepin Kpyckana-Yonnica ta Ctina-
[Bacca ansa anocTepiopHUX NOpPiBHSAHbL). Yepe3 16 Tux
nicna BTpy4aHHs 3HadeHHa SFI y rpynax Sect i Raph
CTAaTUCTUYHO 3HAYYLO BiAPI3HANUCA BiA NMOKa3HUKa
rpynn Sham (p<0,05, kputepin ANOVA i kputepin
TblOKi ANSA anoCTepiopHUX MOPIBHSAHL), ase He MixX
coboto (p>0,05, kputepii ANOVA Ta kputepilt Toloki Ans
anocTepiopHMX NopiBHsHL) (Taba. 3; Puc. 3).

2 9 H
Troxw: i . Tioxkw: T
— T }— —{—— T} T
Sham Sect Raph
s . / » \
3 1 / - \\
-— 1 \\

Troxw:

4-16 THXK

Troww

Sect

16-24 X

Puc. 2. Kopensauisa Mix 3HadyeHHAMU SFI Ta TpMBaniCcTO CNOCTEPEXEHHSA B eKCNepuMeHTanbHUX rpynax (Sham —
n=7, Sect — n=8, Raph — n=7; gus. Tabn. 2). BepxHiii paa 3nisa Hanpaeo: rpyna Sham — r,=0,28 (p=0,07);
rpyna Sect — r=-0,06, 95% AI -0,34...40,22 (p=0,67); rpyna Raph — r=0,45, 95% AI +0,2... +0,7 (p<0,05).
HwxHin pag 3niBa Hanpaeo: rpyna Sect, 4, 8, 12 i 16 Tux cnoctepexeHHa — r=0,43, 95% Al 0,1-0,7 (p=0,015);
rpyna Sect, 16, 20 i 24 Tux cnoctepexeHHa — r=-0,58, 95% AI -0,8...-0,2 (p=0,003)
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Tabaumys 3. YcepeaHeHi 3HaueHHs SFI ycix ekcnepuMMeHTaibHUX TBApPUH €KCNepuMeHTabHUX Fpyn Ta ixHi
BiAMIHHOCTI B KOXHWM i3 TEPMiHIB CNOCTEpPEXEHHS

ExkcnepuMmeHTanbHi rpynm
TepMmiH
CNnoCTepeXeHHA,
TUXXAEHb
Sham Sect Raph
4 Me (Q-Q,), n=24 Me (Q~-Q,), n=29 Me (Q-Q,,), n=24
-7,6 (-13,91;-4,09) -79,9 (-89,85;-73,85) -70,41 (-77,42;-58,57)
M+SD, n=19 M+SD, n=21 M+SD, n=19
8 -11,36+5,18 -77,15+10,1 -51,99+20,63
M+SD, n=13 M+SD, n=15 M+£SD, n=14
12 -7,62+6,29 -78,49+8,64 -60,38+12,95
M+SD, n=7 M+SD, n=8 M+SD, n=8
te -7,54+4,03 -68,58+8,67 o -58,39+10,01 e
M+SD, n=7 M+SD, n=8 M+SD, n=7
20 -10,67+7,81 -77,34+8,82 -53,57+8,93
” Me (Q-Q,), n=7 Me (Q-Q,,), n=8 Me (Q-Q,,), n=7
-6,4 (-9,08;-4,37) -96,48 (-100,0;-79,08) -45,4 (-66,7;,-37,2)

lpumitka. e Pi3HMUA 3a BennunHo SFI Mix rpynamu Sect i Raph ctaTucTtnyHo He3Havywa; pisHMus 3a
BeninunHot SFI npu nopiBHAHHI BCiX nap B yCi iHLWIi TEPMiIHU CNOCTEPEXEHHSA CTaTUCTUYHO 3HaYyLla.

SFI s rpyn Sham, Sect, Raph na scix repminax

. .

-40 D I
| ) *

-80

2
{={x ]
R

-120

Twxui

Puc. 3. ®akTnyHi 3HaueHHs SFI ycix ekcnepuMeHTanbHUX TBapuH (ToYku; AuB. Tabs. 3) ixHi meaiaHun
(ropu3oHTanbHi NiHiT BcepeanHi npsMokyTHMKIB), Mexi I i III kBapTunie (4acTnHM 3acpapboBaHOro CTOBMNYMKaA,
po3TalloBaHi, BiAMNOBIAHO, HMXXYE Ta BULLE 3@ MejiaHy B KOXHUIN TepMiH), cepeaHi 3HauyeHHs (X), CTaHAapTHI
BiaXUneHHs (BiACTaHb MiX MO3HAYKOK CepeAHbOro 3HAUYEHHS | HUXXHIM abo BEPXHIM KpPaEM CTOBMYMKA) i CTYMiHb
pO3KMAAHOCTI (Ancrnepcii) 3a MexaMn BEPXHbOIO Ta HMXHbOIO KBapTUiB (FOPU30OHTAsNbHI NN@aHKW BYCIiB) TPbOX
eKcnepuMeHTanbHUX FPpyn y BCi TEPMiHM cnocTepexXeHHs. CepeaHi 3HaYeHHs B Pi3Hi TEPMiIHM CNOCTEPEXEHHS
A5 KOXHOI rpynu 3'eaHaHi CyuinbHOM NiHIE BiANOBIAHOMO KOMIbOPY, sika NMLLe YMOBHO BigobpaXxye yacoBy
OMNHAMIKY, OCKiNlbKW B YCiX rpynax B 04HaKOBi TEPMiHM BUBOAMUN MEBHY KiNbKIiCTb LYPiB, 3MEHLUYHO4YUN KiNbKICTb
TBApWH y rpyni:

* pi3Huus 3HadyeHb SFI y rpynax Sect Ta Raph yepe3 16 TUX CNOCTEPEXEHHS CTAaTUCTUYHO HE3HauyLla;

* pizHULA 3HauYeHb SFI y rpyni Sect uepes 4, 8 i 12 TUX CNOCTEPEXEHHS LLOA0 NOKa3HMKa Yepes 16 Tux
CNOCTEpPEeXEHHS CTAaTUCTUYHO 3HAUYyLLa;

** pisHuus 3HaueHb SFIy rpyni Sect uepes 16 i 24 TUX CMOCTEPEXEHHS CTAaTUCTUYHO 3HaYyLla
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O6roBopeHHSnA

O6Me)xkeHHss MeToAy BU3HaYE€HHSI CTaHy
napeTtny4yHoi KiHYiBKu 3a gonomororo SFI.

[OocnipxeHHa epeKTUBHOCTI 6yaAb-KOro HOBOTO
MeToAy BiAHOBMNEHHSA (YHKLUIii TpPaBMOBAHOro HepBsa
3AINCHIOETLCA B EKCNEPUMEHTaNIbHUX YMOBax Ha pPi3HMX
Mozenax uiei natonorii. IMOBipHO, HaWMOLWMPEHILW O
MOAENN0 HUHI € TpaBMa CiAHWYHOro HepBa 3pinoro
wypa, 30KkpeMa Moro noBHui nepetuH [31-35, 48].
OpHaK 3anvWwaloTbCa HE3'ACOBAHUMM 3HAYHa KiNbKiCTb
nuTaHb (CTaHaapTU3auis XipypriyHoi cknaaoBoi, 3acobu
Bepudikauii pereHepauii HepBa, KNiHiYHa TpaHcAsaUis
OTpUMaHuX pesynbraTis) [44].

HesBa>kaoun Ha 3MilWaHWN TUN CiAHUYHOrO HepBa
i BAaXNUBY poSib COMAaTOCEHCOPHOI curHaniszauii B
nokomouii [49], yBara gocnigHWKiB 30cepepnxeHa
Ha MOHITOPUHIY KOpensATiB iHTerpanabHOI pyXoBOi
CMNPOMOXHOCTI MapeTUYHOi KiHUiBKM Ha TNi TpasMu
CiiHM4YHOro HepBa. HanWnowwupeHiwnm i3 HUX € SFI,
KU Bigobpaxye aHaTOMiYHi 0CO6NMBOCTI NapeTU4Hoi
CTOMNW 3@ YMOBMW ii HaBaHTaXeHHs Ni4 4Yac BiNbHOI
OAHOCNPAMOBAHOI JIOKOMOLii TBapUHW. 3 LbOro nornaay
iHAeKC € (PyHKUiOHaNbHO-aHAaTOMIYHMM MOKA3HWUKOM.
MeToa po3paxyHky SFI 6yno 3anponoHOBaHO Ta
anroputMmizoBaHo L. De Medinaceli Ta cniBaBT. (1982,
1984) [41, 50], y nopganbwoMy MOAUMDIKOBAHO 1
anpo6oBaHo [46,51]. HMHI MOXHa cTBepAXyBaTu, WO
YyacTUHa AOCNiAXeHb CBig4YaTb NPO BiACYTHICTb Kopensauii
MiX 3Ha4YeHHAMKN SFI i MOpHOMETPUYHMMU NOKA3HMKAMU
CiAHWYHOrO HepBa Ha AesfAKuUX MOoAeNsAx Moro TpasMmu
(ornaHyTO [46]), iHWI AEMOHCTPIOTbL TaKy Kopensuito
([42, 52], ornsHyTo [43]). Baxnueo, wo 3HayeHHs SFI
KkopentotoTb [51] 3i cknagHiwmnm i cyb’ekTmBHIWKM [53, 54]
MOKa3HMKOM PYXOBOi aKTUBHOCTI 3a4HbOI KiHUIBKMK
wypa, 3anponoHosaHum D.M. Basso, M.S. Beattie,
J.C. Bresnahan ans ouiHkuM pyxoBoro aediuunty B
TBapWH Ha Tii TpaBMu CnNMHHOro mMo3ky [54, 55]. Uen
NOKAa3HUK MOXE BUABUTUCSA YYTAMBILLNM ANS BUABNEHHS
3a/MWKOBOro pyxoBoro AediuMTy nicns neBHUX BUAIB
TpaBMW cigHM4YHOro Hepsa [51, 56, 57].

He3Ba)karouu Ha WKMpPOKe BUKOpUCTaHHA SFI, cnig
nam’aTaTtv Npo HU3KY TeXHIYHUX o6MexeHb Lboro
MeToAY BU3HAUYEHHS CTaHy NapeTUYHoI KiHUiBKkMY [46, 56]:
1) oTpMMaHHS sKiCHUX BiABUTKIB MOXNIMBE Nulie Mpu
NMOMIPHIl WBWAKOCTI MPOXOAXEHHS TBAPUHOK AOPIXKKHK,
2) 36inblleHHsA Macu TBapuMHU BNPOAOBX EKCNEePUMEHTY
3MiHOE 0CO6NMBOCTI BiABUTKIB i MOXe BNMBaTK Ha
pe3ynbTaT po3paxyHky SFI, 3) uiTkicTb BiabuTkKiB
MOXe iICTOTHO CMOTBOPIOBATUCH Yepe3 CMpUUYUHEHY
KOHTpaKkTypamMun aedopmMalio Ta yKkaaaKy napeTuyHoi
CTOMW, @ TaKoX 4epe3 Hacniaku aBTodariyHoro 4ym
aBTOTOMIYHOrO NOpPYLIEHHS aHaToMii cTonu. Hanpuknag,
aBTodaria ¢danaHr geHepsoBaHoi ctonu [58] BMHUKaE
3a3BMYyan, NOYMHAKYN 3 TPETbLOro TUXHSA Nicns
TpaBMW, CYNPOBOAXYETLCS iIHDIKyBaHHAM, perioHapHUM
HabpsikoM i ANCTPOMDIYHMMN 3MiHAMW TKAHWUHWU CTOMMWU,
BBAXXAETbCS BUSBOM MOCTTPABMaTUYHOIO KOMMJIEKCHOIO
perioHapHoro 6onboBoro cnHapomy [58, 59]. OueBunaHo,
WO ANCTPO@iYHi 3MiHM AeHepBOBaHOI CTOMM MOXYTb
cnoTBoptoBaTK ii BiagBUTKMU, @ XPOHiIYHMA 6inb -
3yMOBOBATU LWAAHY JIOKOMOLUIiO 3aana obMexeHHs
MeXaHIiYHOI ipuTauii, Wo TakoX BMJMBAE Ha BifbUTKHM,
30KkpeMa M iHTaKTHOI cTonn 4yepes ii KOMNeHcaTopHe
nNnoHaAHaBaHTaxeHHs [46].

3 ornaay Ha 3a3HayeHi YMHHUKW perieBaHTHICTb
MeToAO0NOriT OUiHKM (YHKLUIT CIAHMYHOrO HepBa LWypa
3a ponomorot SFI, iMOBipHO, € 3aA0BiNbHOKW Nuwe
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yepe3 3 Tux crnocTtepexeHHs [43]. IHavBiAyanbHa
BapiaTMBHICTb 3HayeHb SFI, xapakTepHa ans 6yab-
SKOro 3raflaHoro TyT AOCNIAXEHHS, 3aJuUWaEeTbCs
HeMnosICHEHO, Ti MIMOBIPHMMW NPUYMHAMKN, OKPIM iHLIOrO,
MOXYTb O6yTK iHAMBIAYaNbHI BIiAMIHHOCTI CErMeHTapHMUX
AXXepen HeEpPBOBMX BOJIOKOH CigHM4YHOro Hepsa [60], a
0oTXe, M'A3iB, AKi iIHHEPBYOTbCA UMM HEPBOM, @ TakKOX
HeBpaxXyBaHHS BMCOKOro po3rajly)XXeHHs HepBa Ha
rinkm [61].

IHWwow ocobnmBicTIO CyyacHOro BapiaHTa po3pa-
XYHKY SFI € HEMOXMBICTb MOr0 TOYHOrO BU3HAYEHHS
B iIHTAKTHMUX TBapuH. 3 uWi€l npuuymMHKM B rpyni Sham
BiAHOBJ/IEHHS 3HauyeHHs SFI go Hynsa 6aniB He
3apeecTtpyBanu. OAHUM i3 NMOSACHEHb € 0COBMMBICTb
dopmMynun nigpaxyHky SFI, 3rifHO 3 siKOlO 3a MOBHOI
CMMETPUYHOCTI BiAOUTKIB 3a4HiX CTOM iHTAKTHOI TBAapUHK
BCi 4neHun dopMynn nepeTBOPHOOTLCA Ha HyNb 3a
BWHATKOM OCTaHHbOIO A0AaHKY, TOMy SFI 3a Takmx yMoB
Ma€e cTaHoBUTKU —8,8 6aniB. MoTmBauis Bain, Mackinnon
Ta Hunter wopao Takoi ocob6nmMBOCTI He 3'5coBaHa yepes
HeAOCTYMNHICTb iXHbOI Ny6nikauii. OgHak, Ha AymKy E.F.
Oliveira Ta cnieaBT. (2001) [52], Te, wo SFI B 340poBUX
IHTaKTHMX TBaApWH 3a Takoro po3paxyHKy He AOPIBHIOE
HY/0, MOXe BKalyBaTW Ha OBMeXeHy CMpPOMOXHICTb
LbOro MeToay BM3HAUYEHHS CTaHy napeTUYHOI KiHLUIBKMW.

TpvBanui MOHITOPUHI HaCNiAKIB — K/IIOYOBa BMMOra
3 NornsAy KOHTPOJt SKOCTi Ta 6e3neyvyHocTi 6yab-
SIKOro HOBOro MeToAy NikyBaHH4. [MapagokcanbHo, ane
iCHYe BKpall obMexeHa KinbKiCTb nMpaub, B SKMX Ha
mMogesi NepeTuHy CiAHUYHOro HepBa Ta MOro HeramHoi
PEKOHCTPYKLii CTaH HEPBOBO-M'A30BOr0 anapaTy OLiHEHO
npoTarom 6inbLu Hix 3 Mic, TO6TO 6inb Hixk 12-13 TUX umn
90 gi6 ([36] — 14 Tnx, [37] — 32 Tnx, [40] — 24 TuX,
[38] — 52 tux, [39] — 5 mic). Y pgeakux i3 ymx npaub
[37] BiACyTHS ouiHKa pyxoBOi aKTMBHOCTI MapeTu4yHoil
KiHUiBKM, X04a 6 3a gonomoroto SFI.

lMopiBHAHHA OTPMaHUX AaHUX i3 pe3yibTaTtamMu
IHWNX AOCNIAHNLYBKNUX Tpyn

3 ornaAy Ha HaBeAEeHi 3aCTepeXxXeHHs CNig NOPIBHATH
OTpMMaHi HaMu AaHi 3 pe3ynabTaTaMu iHWKUX Fpyn.
OcobnuBiCcTO BUABNEHOI HAMW AMHaMiKM 3Ha4vyeHb SFI €
i1 6aratodasHuii xapakTtep: y rpyni Sect makcmmanbHe
3HaYeHHs NpuMNagac Ha 16-N TXAEHb CNOCTEPEXEHHS,
y rpyni Raph — Ha 8- i 24-i TuxaeHb. PasHicTb
anHaMmikm SFI Ha Tni aHanoriYHMx ekcnepuMmeHTanbHUX
MoAenen Bia3HayeHo B 6araTbox i3 HagBHUX Mpaub.
Hanpuknapa, y Bunagky MOAENOBAHHS NepeTuHy Ta
HeramHoro 3wnBaHHSA CigHM4YHOro Hepsa wypa L. De
Medinaceli Ta cniBaBT. (1982) [41] BusiBUAM 36inblUeHHSA
nokasHuka SFI (po3paxoBaHoro 3a ixHboto (NepBUHHOK)
¢opmynoro) 3 MeHLW Hixk —100 6anie o 6n1mn3bko -90 6anis
Ha 11-Ty Aoby cnocTepexeHHs i nofanblle 3MEHLLIEHHS
no 6nusbko -100 6aniB Ha 32-ry goby. Hesigomo, um
6ynu Ui TemnopanbHi 3MiHK SFI CTaTUCTUYHO 3HAYY LMK,

Cx0xXy AvHaMiKy 3 nikoM Ha 10-Ty 06y cnocTepexxeHHs
(6amsbko -75 6aniB) Bussunm A. Ganguly Ta cniBaBsT.
(2017) [62] nicns NOBHOr0O NepeTuHY CiAHWYHOro HepBa
6e3 Helpopadii B AOpoCanX LWypiB-caMLiB Nopoan
Long Evans. B iHWMX nopig 3a aHanoriyHnx ymMoB Ta
iHCTPYMeHTIB 3apeecTpyBasiv 3MeHLWeEHHS | cTabinisauito
3HayeHb SFI (Big 6sm3bko —-75 go -100 6anis, nopoaa
Wistar), ctabinbHO HM3bKe 3HaueHHs (6s1m3bko —-100
6anis, nopoaa Sprague Dawley), 3meHLWeHHs A0 14-1 406K
Ta noctynose 36inblieHHs (Big 6/1M3bKk0 =75 00 611M3bKO
-100 6aniB, mopoau Lewis i Fischer). 3aranbHuii TepMiH
CMOCTEPEXEHHSA B LbOMY AOCHIAXEHHI CTAHOBUB NnLle
35 pi6. XoaHoi cTaTUCTMYHOI Bepudikauii onncaHux
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ocobnuBocTen anHamikm SFI aBTOpwM He 3A4iNCHIOBanw.
LlikaBo, Wo 3a uyMMu camMuMmM JaHUMK, Npu uUdpoBin
peecTpauii Ta aHanisi BiaAbuTKiB 3HayeHHa SFI 6ynu
6inblWNMKM, HiXX Npy 3BUYalHIl (aHanorosin).

Y popocnux wypiB-camuiB nopoan Sprague Dawley
Y. Jung Ta cniBaBT. (2014) [63] wnaxom aHanisy
BiAOBUTKIB 3a4HiX nan, oTpUMaHUx aHanoroBnuM MeToLoM,
3adikcyBanu 36inblWeHHS cepeAHbOro 3HayeHHs SFI
BiA 6nmn3bko -100 go 6nm3bko =75 6aniB npoTsarom
NepLUOro TUXHSA MiC/IS CXOXOro 3 HalMM MOAENIOBAHHS
NMOBHOMO NepeTUHY Ta HEraHOro 3WNBAHHS CIAHUYHOIO
HepBa, 3MEHLIEHHAM NPOTAroM 2-ro TUXHS | MOCTynoBe
36inbweHHA Ao 6nn3bko —60 6aniB Ha 12-My TUXHI
eKCnepuMeHTY.

3a panumum J.K. Terzis ta K.J. Smith (1987) [64],
nicna nepeTvHy Ta HeramHoro 3WUBaHHSA CiAHWYHOrO
HepBa B 4OPOC/AMX LWypiB-camuiB nopoan Sprague Dawley
3apeecTpyBanu aBodasHy anHaMiky SFI (po3paxoBaHa
3a nepBUHHOI MeToamMKo [41]): Bia 61n3bko —90 6anis
yepes 1 Tux ao 6amsbko -70 6aniB Ha 7-My TUXHI Ta
6nn3pko -90 6aniB Ha 12-My TMIXKHI CNOCTEpEeXeHHS.
CTaTUCTUYHY Bepudikauilo Ui€i AMHAMIKN aBTOpu He
nposoamnu. OgHak P.J. Evans Ta cnieasT. (1991) [36]
3a CXOXMUX eKCnepuMMeHTaNbHUX YMOB A0 KiHUS
nepworo Micsus Bia3HauYMAKN 36iNblIEHHS BEMYUHMN
SFI no 6nmnsbko —-80 6aniB, 3MEHWEHHS NPOTAroMm
HacTyMNHMX 2 TUX, NOBTOpPHe 36inblueHHs A0 6113bKo
-65 6aniB Ao KiHUA 10-ro TUXXHS, 3MEHLUEHHS A0 KiHUS
12-ro TUXHS Ta 36inbweHHsA ao -40 6aniB Ha 14-1
TUXAEHb CNOCTEpexXeHHd. Hesigomo, un 6ynun ui 3MiHu
CTaTUCTUYHO 3HaYYLLNUMU.

Micna moaentoBaHHA MOBHOMO NEPETUHY Ta HeraHoro
3WKMBAHHSA CiAHWYHOrO HepBa B 3piNUX LWYpiB-caMuiB
nopoaun Sprague Dawley M. Sakuma Ta cnisasT. (2016)
[65] undpoBumMu 3acobammn peecTpauii BiabuTKiB
cTonM BUSIBUAWM ABa NikWM 3HadeHb SFI: BY3bKWW Ha
noyaTtky Agpyroro micsus (Yepes 6511M3bk0o 6 TWMX nicns
MoaentBaHHa TpaBmu, 6nu3bko -100 6anis npwm
no4yaTKkoBOMY 3Ha4yeHHi 6nm3bko -130 6anis) i 61M3bKO
70-i pobun (10 T Big MoaentoBaHHS TpaBMU, 61M3bKO
-100 6anie npu 3HaveHHi Ha 90-Ty aoby 6am3bko -120
6anis). OTxe, 3a TaKMX eKCNepnMeHTaslbHUX YMOB aBTopu
He BUABUAU XOAHUX O3HaK BigHOBNeHHSA SFI npoTsarom
3-MicA4HOro nepiogy cnoctepexeHHs. JUBHO, ane
peecTpauif Ta aHanis BiAbUTKIB UMM Xe iHCTPYMEHTOM
nicnsa MoAesiloBaHHSA MOBHOMO MepeTuHy CiAHWYHOro
HepBa HaBiTb 6e3 Helpopadii, 3a aaHMMuM A. Ganguly Ta
cnieasT. (2017) [62] ana nopoau Sprague Dawley, nanun
HabaraTo 6inbLe 3HayeHHs SFI Ha 35-Ty o6y — 6/1M3bKO
-40 6aniB NopiBHAHO 3 6n1M3bko —120 6anis [65].

OT>Xxe, nicns NOBHOro NepeTUHy Ta HeramHoro
3WKNBAHHA CiAHWYHOrO HepBa AOPOCAOro wypa-camus
YyacTuMHa aBTOPiB He BUSIBU/IM O3HAK BiAHOB/IeHHs SFI Ha
noyvaTtky agpyroro micsus [41] un go 12-ro [64] abo 13-ro
[65] TvXHS, iHWI 3apeecTpyBanu nuwe vyepes 12 Tvx [63]
um 14 Tux [36]. PesynbTtaTy TpMBaniWoro 4ocnigXeHHs
piBHA SFI 3a Takux ekcnepuMeHTasIbHUX YMOB HaM He
BAAJIOCH 3HAUTH.

Benuki po36i>KHOCTI 3@ pe3ynbTraTtaMnm MOHITOPUHTY
SFI xapakTepHi TakoXx ansa: 1) moaeni nepeTuHy
cigHMYHOro HepBa 6e3 Helipopadii, BUKOHAHOI Ha pi3HUX
nopoaax wypis [62], 2) npn oTpuMaHHi SFI 3BUYHUM i
umdpoBmM cnocobom [62], 3) Nnpu OTpUMaHHI BinbuTKiB
i po3paxyHky SFI ogHi€lo i TiEeto caMO cUCTeMoto, ane
nicng nepeTuHy cCiAHWYHOro HepBa 6e3 Helpopadii
(kpawi pesynbtat — [62]) i 3 HerariHow Helpopadieto
(ripwi pesynstatn — [65]).
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Y pocnipgxeHHi V.Y. Molotkovets Ta cnisaBT. (2020)
[39] Ha Tni i301bOBAHOrO NEPETUHY CiAHMYHOIrO HepBa
B AOPOCAUX LypiB-camuiB 3Ha4yeHHa SFI 3MmiHoBanocs
Big -(79,3+3,8) 6ana yepe3 1 Mic nicnsa TpaBMu A0 -
(75,0£2,9) 6ana HanpukiHui 3-ro micaus i ao —(73,2+5,4)
6ana HanpwukiHui 5-ro micaus, a y BunagKy HerawmHoi
Helpopadii (HaBoAMMO BUNPaBJIEHi AaHi Yepe3 HasABHICTb
pepakuinHoi nomunku [39]) — Bia —(41,6+£3,7) 6ana
HanpukiHUi nepworo micaua go -(33,2+4,4) 6ana
HanpwukiHui 3-ro micaus i go —(21,3+1,2) 6ana HanpukiHui
5-ro micausa cnocTtepexeHHs, Wo 3Ha4YHO BiAPI3HAETLCA
Bi4 HaWMX AaHUX | JAaHUX iHWKNX aBTOPIB.

3a aHanNoriyHMX eKCcnepuMMeHTanbHUX YMOB
O. Goncharuk Ta cnigaBT. (2020) [66] Busasunn,
WO NpOTAroM MNEpLIOro Micaus nicnsg i301bOBaHOro
nepeTuHy CiAHWYHOroO HepBa B AOPOC/UX LLypiB-CaMLUiB
3HayeHHsA SFI cTtaHoBUAM 6nmu3bko -70 6anie, a y
BMMNAAKY HEramHoro 3wuBaHHA — MOCTYMNOBO, Malxe
NiHinHO 36inbwyBanucs Big 6ansbko -70 6aniB yepes
1 Tnx nicns TpaBMu Ao 6nm3bko —35 6anie yepes 4 TUX
CNOCTEPEXEHHS.

OTXe, Hawi AaHi woao BigHoBMeHHA SFI Ha Tni
nepeTuHy Ta HeramHoro 3WWBaHHSA CiAHWMYHOrO HepBa
wypa (6nmsbko —60 6aniB Ha 12-My TUXHI) Y3roAXYyHTbCS
3 aaHumu Y. Jung Ta cnieasT. (2014) [63] Ta P.J. Evans Ta
cniegasT. (1991) [36], Toai ak pe3ynbratn O. Goncharuk
Ta cniBaBT. (2020) [66] i V.Y. Molotkovets Ta cniBaBT.
(2020) [39] cBiguaTb Npo HabaraTo Kpalli NMOKasHWKKU
BiAHOBNEeHHS SFI.

[eTeporeHHy AMHaMiKy 3Ha4yeHb SFI MOXHa BUABUTU
i ANa BUNAAKY aBTOMAACTUKM NEPETHYTOro CiAHUYHOIO
HepBa. Tak, Ha Moaeni BUCiYeHHa 8-MiniMeTpoBOro
cerMeHTa CiAHWYHOro HepBa Ta HeEramHoOro 3akKpuTTs
yTBOpPeHOro aedekTy UMM Xe GparMeHTOM Yy LWypiB
nopoaun Fischer T. Meder Ta cnieaBT. (2021) [40]
onucyTb aBodasHy aAnHamiky SFI — 36inbweHHs Big
6nm3bko —-80 6aniB Ha 2-My TUXHI COCTEPEXEHHS A0
6113bk0 =50 Ha 7-My TUXHIi, HE3HAYHEe 3MeHLUEHHS
00 10-ro TuxHs, cTabinbHe 3HaYeHHs A0 20-ro TUXHSA
Ta 36inblweHHs Ao 6nm3bko —50 6aniB A0 24-r0 TUXKHSA
criocTepexeHHs. CTaTUCTUYHY 3HAYYLLICTb YCiX LUX 3MiH
aBTOpW He 3’9coByBaNu.

CTaTuCcTU4YHa 3HayywicTb AnHamikm SFI nicns
TpaBMW CiAHWYHOIO HepBa 3a/IMWAETbCS HEBUBYEHOIO.
Jlvwe opaHa npaus MIiCTUTb aHani3 AOCTOBIPHOCTI
TemnopasnbHUX 3MiH SFI [42], oaHaK Y Hil cCnOCTEepeXeHHS
3a TpaBMol TpuBano nuuwe 6 Tux. Byno sBiaTBOpeEHO
po34YaBJ/ieHHSs, @ He NepeTuH CiAHMYHOro Hepsa Lypa.
Mo6iyHO TOpPKaOTLCA LbOro MUTAHHA Ha MoAeni TpaBMum
Ta HEramHoro 3WWMBAHHSA CIAHWYHOrO HepBa wypa
L. De Medinaceli Ta cniBaBT. (1982) [41], a Takox
J.M. Shenaq Ta cniBaBT. (1989) Ha Moaeni BUCIYEHHS
Ta HeramHoi NNacTUKM OAHOCAHTMMETPOBOro AedekTy
CiAHMYHOroO HepBga LWypa [67]. Cnpobu npoaHanisysaTun
CTaTUCTUYHY 3HaYYyLWiCTb BiAMIHHOCTElM 3HayeHb SFI B
Tpu TepMiHM cnocTepexeHHs (1, 3 i 5 Mic) nicns nepeTuHy
YN MepeTUHY W HeramHoro 3WMuUBaHHA CiAHWYHOrO
HepBa wypa 3pobunu Ttakox i V.Y. Molotkovets Ta
cniBaBT. (2020) [39], ane pe3ynbTaT LbOro aHanisy He
HaBeAeHo B UMTOBaHIM nybnikauii. KpiMm Toro, obmexeHa
KiNbKiCTb YaCOBUX TOYOK HE pO3KpMBAE BCi 0COBNBOCTI
AVHaMikn BigHOBHOro npouecy. OgHak aBTopwu ANS
BUMaAKY NepeTuHyY Ta HeranHoro 3WmnBaHHS CiAHUYHOTO
HepBa BUSABWUIN CTAaTUCTUYHO 3HAUyLly Pi3HULIO MiX
3HayeHHAMM SFI HanpwukiHui 3-ro Ta 5-ro micaus, ane
He MK 3Ha4YeHHAMM HanpukKiHui 1-ro Ta 3-ro micsauis.
Lle cnocTepeXeHHs y3roAXyeTbCs 3 AaHUMWU iHWUX
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aBTopiB [36] i NneBHOK Mipol — 3 HAWMWMKU AAHUMMU,
AKi CBig4aTb, WO y BUNAAKY NMepeTUHY Ta HeramHoro
3WWBAHHSA CiAHMYHOrO HEpBa AOPOC/IOro Wypa BEeMKUN
npupict 3HayeHb SFI (HE3BOPOTHMI A0 3aBEPLUEHHS
CNOCTEPEXEHHS B KOXHOMY i3 LUX eKCNEPUMEHTIB) Ma€
Micue y BigaaneHui nepiog TpaBMW, He paHiwe 4-ro
Micaus.

MarogpizionoriyHi npunyuwjeHHa Ta cneky-
JIATUBHA iHTeprnpeTaLlis oTpuMaHNX AaHUX

Bifomo, Lo pereHepauinHnii picT HepBOBMX BOJTOKOH
yepes 30HY TPaBMU PO3MOYNHAETHLCS BXeE 3 4-1 406u nicnsa
nepeTMHy Ta HeramHOro 3WuBaHHSA CiAHWYHOro HepBsa
B AOPOCAMX LWypiB-camuiB nopoan Sprague Dawley, i
BifnbyBa€ETbCA 3i WBMAKICTIO 3,2 MM/006Y, WO BU3HAYUIN
AN YUY TIMBUX BOJTOKOH LUASXOM AOCTIAXEHHS MEXaHi4HOi
YYTANBOCTI B340BX OrosieHoro ctosbypa Hepsa («pinch
test») [68]. PereHepauinHmnin picT pyXOBMX BOJIOKOH Y
YacTUHY CiAHWYHOro HepBsa, AUCTasbHIWY 3a AiNAHKY
30HW pO34aBJieHHS, Y TBApWH aHanoriyHoi nopoawu,
cTaTi Ta BiKy BUSIBNSN, NOYMHatoum 3 3-i 4obu wnsxom
ineHTudikauii fiNSHKM HaAKOMUYEHHS pagioakTUBHOI
MiTkn (3H) proline KoHycamMmun pocTy, nonepeaHbo
CTepeoTakCM4YHO BBEAEHOT B nepepHii pir BianosigHoi
OiINAHKN CNMHHOro Mo3Ky. LWBWAKICTb pOCTy pyXOBMX
BONIOKOH cTaHoBuna 3,0-4,4 mm/noby [69]. ¥ muwi
pereHepauis BesIMKUX BOJIOKOH (PYXOBUX i YyTINBUX)
MOYMHAETbLCS Ni3Hille Ta € 3aranoM MeHLW ePeKTUBHOL,
HiXX pereHepauis ApibHMX, BereTaTUBHUX i 601bOBUX
BONOKOH [70]. BianoBiAHO A0 LUWX AAHMX, 3HAKuM
BiACTaHb BiJ AiINSAHKN TpaBMU A0 30HM iHHepBaLii, MOXHa
CTBEpAXYBaTU, WO NPOPOCTAHHSA NEPLIMX BOSIOKOH A0
AiNsSHKKM iHHepBauii BignoBiAHMX M'a3iB nicns TpaBMKu Ta
HeramnHoi Heripopadii CiAHNYHOro HepBa AOPOC/IOro Wypa
TpuBaTmMMe Big 3-4-i 4obu A0 KiHUSA Nepworo Micaus.

3arasnom, Ha Hally AyMKY, Ans iHTeprpeTauii AMHaMikm
SFI NpoTArom nepworo Micaus nicns TpaBMu CiAHUYHOIO
HepBa CNnig ypaxoByBaTu WBUAKICTb pereHepauiiHoOro
pOCTY HEPBOBUX BOJIOKOH, CMPAayTUHIroBy peiHHepBaLito
napeTuyHMX M'a3iB BOJIOKHAMW iHTAKTHOrO CTErHOBOrO
HepBa, NJAaCTUYHICTb Ha PiI3HUX PiBHAX PyXoBOi
CUCTEMW, MOX/INBICTb PO3BUTKY 601OBOIO CUHAPOMY Ta
KOMMeHcauito MyHKLUIi yTPUMMaHHA Macu Tina iHTakTHO
3a4HbOI0 KiHUIBKOW, iIMyYHOreHHy AeMieniHizauito Ta
peMieniHizauito HepBoBMX BONOKOH (ornsiHyTo y [30, 441]),
pa3oM i3 HU3bKOK A0CTOBIpHICTIO SFI NpoTArom nepmnx
3 TMX crnocTepexeHHs. MNpuMipoM, 3apeecTpoBaHuin y
aesiknx npausix [41, 62, 63] nik 3HavyeHb SFI Ha 2-my
TUXHI CNOCTEPEXEHHSA MOXe CBIAYMTU NMPO TUMYacoBY
KOMMeHCcaLito K 3a paxyHOK M's13iB NapeTUyHOI KiHUIBKM,
iHHepBauia akux i3 pisHMX NpuymH 36epernacs, Tak i 3a
paxyHOK AOHABaHTAaXEHHS iHTaKTHOI KiHUiBKkM. LLBnake
3MeHLWweHHsA SFI Moxe 6yTn noB’si3aHe 3 BUYEpPMNAHHAM
LbOro MexaHi3my.

MpoTarom agpyroro Mmicaus, iMOBipHO, TPUBAE aKTUBHE
BCTAaHOBNEHHS PYHKLIOHANbHO 3HAUYLLMX KOHTAKTIB MiX
HEPBOBWMW BOJIOKHAMW, SIKi pereHepyloTb, i M'A3amu
(gauB. [37]), Wo, SK NpuUNyckawTb, BMJMBAE Ha 3MiHM
SFI. € paHi, wo pereHepauis apibHMX, BereTaTMBHMUX
i 601bOBMX BOJIOKOH PO3MOYMHAETLCS WBUALLE i Ma€E
6inbWwni dyHKUIOHaNbHMI pe3ynbTaT (LWoAao BiANOBIAHMX
dYHKLUINM), HiX pereHepauisi BOJOKOH BENIMKOro Kanibpy
(pyxoBux i vyTnmemx) [69]. Y ui TepMiHKM Ta B NnoAanbLLUOMY
3HA4YHYy poOJib BiAirpaloTb Npouecu MNAAaCTUYHOCTI AK
y UeHTpanbHUX Bigainax pyxoBoi CUMCTEMMU, TaK i B
nepudepunyHmx, 30KkpemMa B M'a3ax i HEpBOBO-M'I30BUX
cuHancax (ornsHyTo y [30, 44]). Kpim TOro, iMmoBipHo,
Ma€ 3Ha4YeHHsa AMHaMika npouecy opradisauii AinsgHKK
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TpaBMu, TOMY YyLiNIbHEHHS pybLs TeopeTUYHO Moxe byTun
YMHHUKOM AeMi€niHi3auii, 3MeHLWeHHSs WBUAKOCTI, MOBHa
abo yacTkoBa 6510kafa NpoOBIAHOCTI NoTeHuianis Aii abo
HaBiTb 3arnbeni okpeMnx HEpBOBUX BOJIOKOH. Moxnnee
TaKOX BMYepnaHHSA CMNPOMOXHOCTI MOTOHEWPOHIB,
nepeHaBaHTaXEHUX MEePBUHHUM KOMMNEHCATOPHUM
nepepo3noAisioM akTUBHOCTI, ki 36epernun abo nepwmMm
BiAHOBMAM 3B'A3KN 3 M’'A3aMM MapeTudHoi KiHuiBkK. Y
TakoMy BMNaaKy, 3arnbenb uMx MOTOHENPOHIB Npu3Bese
A0 3MeHweHHa SFI, wo 3adikcyeanu B rpyni Raph
npoTarom 3-ro Micaus. Y rpyni Sect cnoctepiranu 3cysy
Yyaci CX0XO0i AMHaMIKM, TaK WO NpoLuecu, XxapakTepHi ans
TBapwH rpynu Raph npotarom 2-3-ro micaus, y rpyni Sect
MOXYTb BiabyBaTnCA Ni3Hiwe, npoTarom 4-5-ro micaus.

Bnunsbknin o NiHiMHoro xapakTep 36inbweHHs SFI
nicns nepeTuUHy Ta HEramHoro 3WWBaHHS CiAHWYHOMO
HepBa ([39] — npoTsarom nepwux 5 mic, [66] — npoTarom
nepworo Micaus) 4m Ans AesKux nopig wypie nicns
MOLEeNOBaHHSA pO34aBsieHHs CigHWMYHOro Hepsa ([62]
— MNpPOTAroMm 2-3-ro TUXHS) MOXHa 6yfno 6 nosscHUTM
NiHINHMM 36iNbLEHHAM KiNbKOCTI pyX0OBUX BOMTOKOH, LU0
peiHHEPBYIOTb YLIKOAXEHI M'931 NPOTSArOM 3a3Ha4Ye€HOro
nepioay, T06To «KJAMHOMNOAIGHNUM» (DPOHTOM POCTY Ui€l
rpynu BOJIOKOH 3@ 04HAKOBOI WBWAKOCTI, ane 3a pi3HOro
noyaTKy pOCTy OKpeMOro BOJIOKHaA. Taka cuTyauis
Haragysana 6 OAMH i3 MexaHi3MiB OHTOreHeTUYHOro
pPOCTY MY4YKiB HEPBOBWX BOJZIOKOH, 3 NigepHUMMU i
BeAeHnMU cepen Hux [71, 72]. OaHakK, CYMHIBHO, L0
yyTnueicTb SFI ga€ 3MOry HacTi/IbKW TOHKO BUSBAATH
Taki 3MiHM 06'eMy iHHepBauii M'a3i..

3arasoM MOXHa KOHCTaTyBaTu, WO BUSBJIEHHSA
poJli KOXHOI i3 3ragaHnx natodizioNoriyHNX KOMMNOHEHT
y auHamiui SFI HMHI HeMOXnuBe yepe3 06MEexXeHICTb
ySIB/IeHb MPO MOJIEKYNAPHI Ta KAITUHHI MexaHi3Mu
pereHepauii HepBa, a TakoX Yy 3B'A3KY 3 HEMOXJIUBICTIO
napanefnbHOro BiACMIAKYBAHHSA KOXHOI KOMMOHEHTU
B peasibHOMY 4yaci. ToMy HawnepcnekTUBHILINUMUK CAif
BBaXaTW AOCNIAXEHHS, AM3alH Akux nepeabadaTume,
OKpiM MOHITOpUHry SFI, MonekynsapHO-reHeTu4Hi,
enekTpodilionoriyHi, MopdoNoriyHi Ta iHWi cy4yacHi
MeToAM, 3aCTOCOBYBaHi 0AHOYaCHO.

BucHoBKku

Monpwn BIiAHOCHY MpOCTOTY MoAentoBaHHsA, TIMH
3annwaeTtbca cnabko pgocnigxeHotw. OaHiew 3
HannowmpeHiwmnx moaenen TMH € nepeTuH CiAHNYHOrO
HepBa AOPOC/Oro wypa. HannowupeHiwmM i Noku LWwo
6e3anbTepHaTUBHUM METOAOM AOCHIAXEHHS QYHKUIT
napeTUYHOi KiHUIBKM 3@ TakKMX eKCnepuMeHTasbHUX
yMOB € po3paxyHok SFI. OpaHak nitepaTypHi AaHi
WoAo NOBeAiHKW UbOro MokKasHuKa npu Takomy BuAi
TMNH cyTTeBO BiApi3HAKTbLCSH, Yy 6inbWOCTi BUNaakKiB
obMeXxeHi nepwrMn TpboOMa MICALUAMU CMOCTEPEXEHHS
Ta He pO3KpUBaKTb AOCTOBIPHICTb AnMHaMikm SFI. 3a
HaWWMW JAaHUMU, Y BUNAAKY MEPETUHY CiAHWUYHOrO
HepBa [AOpPOC/Oro uwypa 3HadeHHsa SFI 3MiHO0OTbLCA
ABO(dasHo, 3 4OCTOBIPHMM MaKCUMYMOM Ha 16-My TUXKHI
CNOCTEPEXEHHS, @ Y BUNaAKy NepeTuHy Ta HeramHoro
3WKNBaHHA AnHaMika SFI icTOTHO BiApI3HAETLCSH, MICTUTDL
ABa HeAOCTOBiIpHI MAaKCMMyMW Ha 8-My i 24-My TUXHI
eKCNnepuMeHTY.

MopiBHAHHSA OTPUMaHUX HaMW AaHWUX i pe3ynbTaTiB
iHWKX rpyn BUSBUIO obMeXxeHicTb MeTodonorii
AO0CNiAXEHHS TpaBMU CiAHUYHOIO HEpBa 3 BUKOPUCTaHHAM
SFI. YAOCKOHanNeHHs Ui€l MeToaosorii, Ha Hawy AYyMKY,
Ma€ nonsraTv He nuwe B po3pobui TOUHILWNX MEeTOoAIB
NPUXWUTTEBOTO MOHITOPUHIY dyHKUIT napeTuyHoi
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KIHUWIBKM, MOEAHAHUX i3 MOSIEKYNSAPHO-TEHETUYHUM,
enekTpodisioNnoriyHMM i MOpdONOriYyHNMM aHanisom, a n
Yy BUKOPWUCTAHHI peneBaHTHUX MeTOAiB CTaTUCTUYHOrO
AOCMIAXEHHS 3HaYyLLOCTi TEMNOopanbHUX 3MiH BUSIBJIEHUX
MOKa3HWUKIB Ha TPUBAINX TEPMIHAX CNOCTEPEXKEHHS.

Po3kpurtTa iHbopmauii

KoH@niKT iHTEpeciB

ABTOPW 3asBNATb NPO BIACYTHICTb KOHMNIKTY
iHTepecis.

ETnyHi Hopmu

Bci npouenypun, BUKOHaHI NigaocnigHUM TBapuvHam
B XOAi eKCrepuMeHTy, BiAnoBiAaldTb €eTUYHUM HOpMaMm
i 3aTBEpPAXKEHI KOMICIEID 3 €TUKWN HayKOBOI YCTAHOBU, B
SIKiA NPOBOANIIOCH AOCIAXKEHHS.

QDiHaHCyBaHHS

JocnigXeHHs He Masio CNOHCOPCbKOT NiIATPUMKMU.
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OpwuriHanbHa cTaTTa

OuiHka MopdoMEeTPUYHMX NapaMeTpiB 30pOBOro HepBa Ta xiasMu npm
HOBOYTBOPEHHAX Xia3MaNibHO-CEJIAPHOI AiNIsHKKM 3a gonoMmoroto MPT
BUCOKOI po3Ai/sIbHOI 34aTHOCTI
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! Tpyna HelipoodTanbmonorii,
IHCTUTYT Helipoxipyprii iMeHi akaa.
A.T. PomoaaHosa HAMH YkpaiHu,
KuiB, YkpaiHa
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MerTa: npoaHanisyBaTh epeKTMBHICTb 3aCTOCYBaHHS paAionoriyHMX MeToaiB
ONS AiarHocTukyM aTpodii 30poBOro HepBa Ta xia3Mu MpWM KOMMpPECiHIN
ONTWUYHIN HelponaTii, 3yMoBNeHiH HOBOYTBOPEHHSIMW Xia3MasibHO-CENAPHOI
ninsHkn (XCA).

MaTepianu i meTtoan. lNMpoaHanizoBaHo pe3ynbTaTU AiarHOCTUKW Ta
nikyBaHHsa 50 xBopux (100 oyelt) i3 HoBoyTBOpeHHsAMMU XC/L, aki nepebyBanm
Ha nikyBaHHi B IHCTUTYTi Henpoxipyprii imeHi akaa. A.M. PomogaHosa HAMH
YkpaiHu B 2021-2023 pp. (ocHoBHa rpyna). KinbKicTb YONOBIKiB Ta XiHOK 6yna
oAHakoBot. CepeaHil Bik nauieHTiB cTaHoBmB (50,50+10,21) poky. 3anexHo
BiA4 0TanbMONOriyHOro pesynbraTy Nicna BuganeHHs nyxanHm XCA nauieHTiB
OCHOBHOI rpynu po3noAinnnu Ha Asi niarpynu: I — i3 BiAHOB/IEHHAM 30POBUX
dyHKuUin (26 (52%) xBopux, 52 oka), II — 6e3 BigHOBNEHHSA 30pOBUX DYHKLIN
(24 (48%) xBopux, 48 ouein). KOHTpONbHY rpyny yTBopeHo 3 20 340p0OBUX
nopocnnx oci6 (40 oveit) 6e3 cynyTHbOI 0pTanbMONOriYHOI Ta HENPOXipPYpPriYHOT
natonorii. NpoBeaeHO KNiHIKO-HEBpPOOriyHe, odTanbMoNoOriyHe Ta
OTOHeBpoNoriyHe o6cTexeHHs. MarHiTHO-pe3oHaHCHY ToMorpadito rosIOBHOIO
MO3KY BMKOHAHO BCiM Maui€eHTaM Ha BMCOKOMONbHMX ToMmorpadax (1,51 3,0
Tn). NpoBeaeHO BUMIpIOBaHHSA AiaMeTpa 30pOBOro Hepea B iHTpaopbiTanbHin
Ta BHYTPiLWHbOYEPENHIA YaCTUHIi, BUCOTM Ta LUMPUHU Xia3Mu.

Pe3ynbtaTtn. [liameTp 30pOBOro Hepea B iHTpaopbiTanbHin YacTUHI Ta BUCOTa
Xia3MW CTAaTUCTMYHO 3HAYYLWO He BiApi3HANMCL y niarpynax (p>0,05). He
BUSIBJIEHO CTAaTUCTUYHO 3HAYYLLOI Pi3HULI 32 MOPHOMETPUYHUMU NMOKA3HUKAMM
MiX nigrpynoto I Ta KoHTponbHow rpynoto (p>0,05). Y niarpyni II cepeaHin
AiaMeTp BHYTPilWWHbOYEpenHoi YyacTMHU 30poBoro Hepsa ((2,31+0,26) mMm)
Ta cepefHs wupuHa xiasmu ((11,39+0,31) MM) CTAaTUCTUYHO 3HA4YyLWo 6ynu
MEHLUMMMW, HiIX y KOHTponbHI rpyni ((2,97+0,20) i (13,69+0,57) mm BignosigHo,
p<0,05). AiameTp BHYTPilWHbOYEPENHOiI YaCTUHM 30pOBOro HepBa <2,31 MM i
LwnpuHa xiasmm <11,39 MM cBig4YaTb NPO HE3BOPOTHI aTPOdIiYHI 3MiHM Ta MOXYTb
6yTn BMKOPUCTaHi ANA NPOrHO3yBaHHA O(TanbMONOriYHOro pesynbTaTy B
nauieHTIB i3 HOBOyTBOpPEeHHAMKU XC/.

BUCHOBKM. BUMIpIOBaHHA WNWPUHKN Xia3Mn N AiaMeTpa BHYTPillHbOYepenHoi
YaCTUHW 30pOBOr0 HEpBa 3a AOMOMOIOK MarHiTHO-pe30HaHCHOI ToMorpadii
BWCOKOI pO34i/IbHOI 34aTHOCTI — 3pyYHMIN Ta ePEKTUBHUIN MeTOA AiarHOCTUKMN
aTpo@ii 30poBOro HepBa W NPOrHO3yBaHHSA OMPTasbMOMAONIYHOIro pe3ynbraTty
nicns AeKoMnpecii onTo-xia3MasibHOro KOMMJeKcy.

Knro4oBi cnioBa: HOBOyTBOpPEHHS Xia3aMasibHO-CesapHOI AinsgHku; MPT Bucokoi
pPO34iNbHOI 34aTHOCTI; KOMMPECiViHa ONTUYHa HeNponaris; atpogis 30poBOro
HepBa

BcTyn

3aranbHa AOBXWHa 30poBoro Hepsa (3H)

MepexpecTs 30pOBOro HepBa (Xia3ma) € BaXJIMBOK
HelpoaHaTOMIYHOK CTPYKTYpPOIO FOJIOBHOIO MO3KY, B SAKil
BiAbyBaeTbCA 06'€AHAHHA Ta YaCTKOBe MnepexpeLleHHs
30pOBUX HepsiB. Po3TalloBaHe Haj AiNSHKOK Typelb-
Koro cigna. Hag xiasmoto po3sTtawoBaHi AHo III wnyHo4uka
3 ONTUYHMM 3arnubneHHam (recessus opticus), nepefHi
MO3KOBI Ta NepeHi CNoNy4YHi apTepii, 3HM3Yy XiazMa Mexye
3 giadparmMoto TypeubKkoro ciasa. JlatepanbHo Big Xiaamu
po3TalloBaHi BHYTPIilHi COHHI apTepii [1-3] (Puc. 1).

cTaHoBUTb 35-55 MM. BiH Mae iHTpaopbiTanbHy,
iHTpakaHanbHy Ta iHTpakpaHianbHy YacTuHW. HanbinbL
BapiabenbHOlO € iHTpakpaHianbHa YacTuHa - 4-17 MM
[4]. Oocnig>XXeHHS 3 BUKOPUCTAHHSAM TiCTONOMIYHNX
MeTOoAiB Ta MarHiTHo-pe3oHaHCHOI Tomorpadii (MPT)
1,5 Th npoAeMOHCTpyBanu 3MEHLEHHS HOPManbHOro
AiameTpa 3H y3a0BX iHTpaopbiTanbHOI AiNgHKK BiA
(3,99+0,04) mm 6e3nocepeaHbO 3@ OYHUM SI6/TYKOM [0
(3,50+0,04) MM Ha BiacTaHi 10 MM Big 3a4HbLOIO Mositoca

Copyright © 2024 K.C. €Eroposa, B.B. Mycynescbka, M.O. T'yk, O.€. Ckobcbka
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] https://creativecommons.org/licenses/by/4.0/
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o4yHoro sényka [5]. S. Mncube ta M. Goodier (2019)
npoBenn AOCAIAXEHHSA i3 3acToCyBaHHAM MPT Bucokoi
po3ainbHOI 3aaTHOCTI (>1,5 Tn) Ta oTpuManu Aiana3oH
HOpMasibHUX 3HayeHb AiameTpa 3H: iHTpaopbiTanbHa
yacTMHa Ha BiACTaHi 5 MM BiA 3aAHbLOro nontca
o4yHoro saébnyka - 2,52 mm (1,53-3,69 MM), Ha BiacTaHi
10 MM Big 3a4HbLOrO Mositoca o4Horo siényka — 2,37 MM
(1,44-3,63 MM), BHYTpilWWHbOYepenHa YyacTuHa - 4,27
MM (2,46-5,19 Mm) [6]. 3a aaHmMu M. Prairie Ta cniBaBsT.
(2024), piameTtp 3H Ha BiacTaHi 10 MM Big 3aAHbOrO
rnostca o4yHoro sb6nyka <2,3 MM € BMCOKOYYTIIMBUM
i cneundiyHMM NokasHWUKOM aTpodii 30poBOro Hepea
(A3H) [7]. B. Zhao Ta cniBaBT. (2019) BBaxatTb, L0
BMMipsHa 3a gonomorot MPT nnowa 3H <4,0 mM?2 mae
SIK BUCOKY UYYT/IMBICTb, TaK i BUCOKY cneundidyHicTb ans
nporHosyBaHHs HasiBHocTi A3H [8].

3a paHuMuK JocnifXeHb i3 BUKOpPUCTaHHAM MPT
BMCOKOI pO34inbHOI 34aTHOCTI, cepefHsa nsjoLwa XiasmMu
cTaHoBUTb 27,07-43,7 MM?, cepeaHs AOBXWHa - 5-12

Anterior
cerebral
artery

Lamina
terminalis

Optic chiasm

Optic nerve

Pituitary
gland

Carotid
artery

Anterior
communicating
artery

Optic chiasm

Optic nerve

B
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MM, cepefHs WwnpuHa — 12,23-15,0 MM, cepefiHa BUCOTa
1,93-3,5mm [6, 9, 10]. Ha aymky J. Parravano Ta cniBasT.
(1993), wunpuHa xiaammn <13,5 MM € o3Hakot A3H [11].

HaBepeHi B nitepaTypi MOpOMETPUYHI MOKA3ZHUKMN
3H i xiasamu € BapiabenbHuMK, ane 6inbWicTb AocniA-
HUKiIB BKa3yloTb, WO WKUPUHA Xia3Mu Ta AiameTp
iHTpakpaHianbHOi YacTUHU 3H € HaAiIMHMMK NOKa3HMKaMM
ANs BUMiptoBaHHS [6].

OuiHka MopdoMeTpuyHMX napameTpiB 3H i
Xia3mMun 3a gonomorot MPT Moxe HagaTw AOAATKOBY
iHbopmauito ana aiarHocTukn A3H Ta MPOrHoO3yBaHHSA
odpTanbMoONOriyHoOro pesynbraTy nNicns BuAANEHHS
HOBOYTBOpPEHb XiadManbHO-censapHoi AingHkn (XCA).
MoBigoMneHb Npo cepefHi po3Mipu Xia3mMu 3a AaHUMU
MPT y 3p0poBii nonynauii Mmano, a HaBeAeHi AaHi
cynepeunusi. 3 ornaay Ha iHAnBiayanbHy BapiabenbHicTb
pO3MipiB Xia3Mu Ta TOBLWMHM 3H BU3HAUYEHHS NOKA3HUKIB,
aKi 6 noonoBHIOBanNM 06'eKTUBHI OPTanbMONOriyHI AaHi
npo aTpodiyHi 3MiHM 30pOBOIr0 WASAXY, € aKTyasbHUM.

Third
ventricle

———— Midbrain

Basilar
artery

Pons

Anterior
cerebral
artery

Middle
cerebral
artery

Internal
carotid
artery

Optic nerve

Pituitary
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Puc. 1. AHaTOMis1 Xxia3aMasibHO-CENAPHOI AiNsSHKK: A — cariTanbHUI 3pi3; B — rOpu30oHTaNbHUI 3pi3.
MpeacTaBieHa iHTpakpaHiasbHa YacTuHa 30poBUX HepgiB [1]

CTatTsl MICTUTb PUCYHKM, SIKi BiAOGPaxatoTbCsl B APYKOBaHii BepCil y BiATIHKax Ciporo, B €/1€KTPOHHIM — y KOJbOpI.

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

MerTa: npoaHanizyBaTu epeKTUBHICTb 3aCTOCYBaHHS
pafionoriyHMx MeToAiB ANS AiarHOCTUKKU aTpodii
30pOBMX HEPBIB Ta Xia3MW NpU KOMMPECIHIN ONTUYHIN
HenponarTii, 3yMOB/IEHIN HOBOYTBOPEHHSIMWN Xia3MasibHO-
CeNnspHOI AiNAHKN.

MaTepianu i MmeToaM

YuyacHukun gocniaxkeHHs

MpoaHanizoBaHoO pe3ysbTaTW AiarHOCTUKKU Ta
nikysaHHa 50 xBopux (100 ouyen) i3 xiaamManbHUM
CUWHAPOMOM, 3YMOB/AEHUM HOBOYTBOpeHHaMn XC[
(apeHoMoto rinogiza y 26 (52%) xBopux, MeHiHriomoto
naropbka TypeubKkoro cignay 24 (48%)), ski nepebysanu
Ha NikyBaHHi B IHCTUTYTi Henpoxipyprii imeHi akaa. A.l.
PomogaHoBa HAMH Ykpainu B 2021-2023 pp. (OCHOBHa
rpyna). XiHok 6yno 25 (50%), yonosikiB — 25 (50%).
CepepHili Bik nauieHTiB ctaHoBus (50,50+10,21) poky.

[JocnigxeHHa npoBeaeHe 3 AOTPUMAHHAM NPUHLMUNIB
6ioeTnku, 3okpema nosoxeHb MenbCiHCbKOI Aeknapauii
npo npasa NIIOANHU Ta CXBaJieHe KOMITETOM 3 NMUTaHb
eTukn IHCTUTYTYy Helpoxipyprii iMmeHi akaa. A.M.
PomonaHoBa HAMH Ykpainu (npotokon N°5 Bia
13.12.2019 p.). Big ycix xBopux oTpMMaHa ycBigomaeHa
Ta fob6poBifibHa MMCbMOBA 3rofa Ha y4acTb Y AOC/IAXKEHHI
Ta nyb6nikauito gaHuX.

Kpurtepii BKs1roueHHs

KpuTepiamMu 3anydyeHHa B AOCNIAXEHHS 6ynu:
aaeHoMu rinodiza Ta MeHiHrioMn naropbka Typeubkoro
ciana 6e3 nowmnpeHHs B kaHan 3H, HasBHICTb Xia3ManbHOro
CUHAPOMY, TPUBAsICTb CMNOCTEPEXEHHS HE MEHLEe HiX
12 mic. Kputepii BUNny4YeHHs: NpoAOBXEHWUI PICT Ny XNHM,
cynpagiadparManbHi KpaHiodapuHrioMmm Ta iHWI
nyxnanHn XC[, npeAcTaBieHi KiCTO3HUM KOMMOHEHTOM,
XBOpi 3 O3HAaKaMW BHYTPilLHbOYEpPENHOI rinepTeHsil,
nonepeaHs NnpomeHeBa Tepanis abo xipypria, cynyTHi
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odTanbMosnoriyHi 3axsoptoBaHHA. KpaHiodapuHriomm
6ynu BuAy4YeHi 3 AOCMIAXEHHS 3 Ornsay Ha Te, Wo
XapakTep 30pOBUX pO3/ajiB 3yMOBIEHWUI He CTiNbKu
A3H, cKinbKK BpPOCTaHHAM MyXJIMHM B TKaHuHy 3H Ta/
abo xiasamy. CTyniHb BiAHOBNEHHSA 30pOBOI (PYyHKUIT
OUIHMTWN CKNagHO, OCKiNbKW HeobXxigHO BpaxoByBaTu
MOXJIMBY iHTpaonepauiiHy AeBacKynsipu3aLito 30poBOro
anapary, Wo 3Ha4yHO MipOto BMJIMBAE Ha rocTPOTY 30py
B nicnsonepauinHuii nepioa.

XapaKTepucTtuku rpynm

3anexHo Biag oTanbMoONOriYyHOro pesynbraTy nicns
BMaaneHHs nyxnmHn XC XBopux po3noAinnian Ha Asi
nigrpynu: I — 3 BiAHOBNEHHAM 30poBMX DYHKUIA (26
xBopux, 52%, 52 oka); II - 6e3 BiAHOBNEHHS 30POBUX
dyHKUiN (24 xBOpKX, 48%, 48 ouein). KOHTpONbHY rpyny
yTBOpeHo i3 20 3p0poBux aopocnux ocibé (40 ouen)
6e3 cynyTHbOi 0PTanbMONOrivYHOI Ta HENpOXipypriyHoi
naTtonorii.

Avzaiid gocnigxxeHHs

XBOpMM nNpoBeAeHO KNiHIKO-HeBpPONoOriyHe,
odTanbMosOriYyHEe Ta OTOHEBPONOriyHe 06CTEXEeHHS
3 BUKOPUCTAHHSAM iHCTPYMeHTanbHUX i nabopaTopHux
MeTOAIB AOCHIAXEHHS.

YciMm nauieHTam nposegeHo MPT roN0OBHOMO MO3KY Ha
BMCOKOMNOSIbHMX ToMorpadax (1,5 ta 3,0 Tn) y HaTUBHOMY
peXuMi Ta 3 KOHTPACTHUM MiACUEHHAM Yy 3 NPOEKLIAX.
CTaHAapTHIi NpOTOKOAW AOCNIAXEHHSA FO/IOBHOrO
MO3Ky nepeabayanu 3pism y pexummax TIWI ta T2WI.
[JocnigXeHHsA NpoBefEeHO He MEeHLe, HK 3a 2 TUX A0
XipypriyHoro BTpy4yaHHs. [liameTp 3H BuMiptoBanu B 4BOX
Toykax: iHTpaopbiTanbHa YacTnHa (10 MM Bi 3aAHLOTO
nostoca o4Horo a6ayka) Ta BHYTpilUHbOYepenHa YacTuHa
(5-6 MM Big Xxiasmu) B akcianbHiK npoekuii (Puc. 2),
BNCOTY XiaaMun — y dpOoHTaNbHin (KOPOHapHinN) NpoeKLii,
LWMPUHY Xia3Mn — B akcCianbHi npoekuii (Puc. 3).

Puc. 2. TexHika BUMIpOBaHHS
AiameTpa 30poBoro Hepsa (MPT
rosI0OBHOrO MO3KY, aKkciasbHa
npoekuisa, TIWI 3BaxeHi
306paKeHHs):

A - iHTpaop6iTanbHa 4YacTuHa;

B - BHYTpilWHbOYEpPENHA YaCcTUHa

http://theunj.org
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OdTanbmMonoriyHe obctexeHHs nepeabayano
nposefeHHs BizoMmeTpii, 6iomikpockonii, nepumeTpii
(KiHeTMYHOT Ta cTaTuU4HOi), odTanbmockonii (NpAMoi
Ta 3BOPOTHOI). MNMepwe o6CTeXeHHS BUKOHYBanu Ha
1-wy-2-ry goby nicnsa rocnitanisauii, gpyre - Ha
5-Tty-7-my poby nicnsonepaudinHoro nepioay (paHHin
nicnaonepauinHnin nepioa), HacTynHi - yepes 1, 3 Ta
6 Mic i 1 pik. OBCTeXeHHA BNPOAOBX POKY NMPOBOAUIN
y Bunagky BiagTepMiHoBaHOro (MisHbOro) BiAHOBIEHHS
30pPOBUX PYHKLIN.

focTpoTy 30py AOCAIAXYBaNM 3 ONTUMaNbHOKO
KopeKuiew. BuByeHHs nons 3opy NpoBOAMAM 3a
AornoMorow aHanizatopa nons 3opy «Centerfild 2»
(HimeyunHa) i3 BukopuctaHHaM nporpam «Threshold
test neuro - 30-2» Ta «Neuro scrining». YpaxosyBanu
nokanizauito gedekTiB i NOKa3HMK CyMapHOi BTpaTu
csiTnovyTaueocTi (MD).

BiaAHOBNEeHHAM 30pOBUX (QYHKLIiA BBaxanmu
noninweHHa roctpoTn 30py =1,0, 3HUKHEHHA AedeKTy
nons 3opy Ta MD <-2 ab Ha 060x o4ax.

CTaTuCTMYHMI aHai3

OTpumaHi gaHi BHocunu B nporpamy Excel i
aHanisyBasn 3a AOMNOMOro KOMM'IOTEPHOI nporpamu
«Statistica 6.0». PesynbTtatv focnigxXeHHs HaBeAeHO
y BUMNA4i cepefHboro apudMeTUyHOro 3HayeHHs Ta
CTaHpaapTHoro BigxuneHHa (M+SD). [na BM3HayeHHS
BiporigHoCTi po36iXHOCTewn (p) NOKa3HUKIB He3aeXHNX
rpyn 3actocoByBanu t-kputepin CTbloaeHTa AnA
nos’s3aHMX CykynHocTeh. CTaTUCTUYHO 3HaUYLLO
BBaXxanu pisHuuto npu p<0,05. Ansa ouiHkKM XapakTepy
4aCcTOT PO3MOAINY 03HAKN BUKOPUCTOBYBAIV KpUTEPIl X2
MipcoHa abo TouHWUI TecT Piwepa y pasi Manoi KinbKocTi
CMOCTEPEXEHD.

Pe3ynbtaTtn Ta 06roBopeHHs

Pe3ynbTaTn BUMiptOBaHHA MOPMDOMETPUUHUX
napameTpiB 3H Ta xia3mu HaBegeHo B Taba. 1 Ta 2.

http://theunj.org
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Puc. 3. TexHika BUMipOBaHHS
rnapameTpiB Xiasmu:

A - Bucota (MPT ronoBHOro Mo3sky,
dpoHTanbHa npoekuia TIWI-
3Ba)KeHi 306paxeHHs), No3Ha4YeHo
XKOBTOHO JTiHIEID;

B - wupuHa (MPT ronoBHoro
MO3KY, akcianbHa npoekuisa TIWI-
3Ba)KeHi 306paxeHHs), No3Ha4YeHo
YKOBTOHO JiHIEI

BusBneHo oaHopigHMI po3noin 3a BikoM B 060X
nigrpynax (p>0,05). Y nauieHTiB gocnigXXyBaHux nigrpyn
3apEeECTPOBAHO 3HMXXEHHS FOCTPOTM 30py Ta AedeKkTu
nons 3o0py y Burnsaai 6itemnopanbHOi reTepoHiMHOT
remiaHoncii (noBHoi abo yacTkoBoi) (Puc. 4 ta 5).

YcTaHOBNEHO, WO cepeAHi MOKa3HUKW FOCTPOTH
3opy (niarpynal - 0,66+0,31, niarpyna II - 0,55+0,32)
Ta cepeaHbOi CyMapHOi BTpaTu CBIT/IOYYTAUMBOCTI A0
onepauii (nigrpyna I - (13,81+0,82) ab, niarpyna II -
(15,32+0,71) ab) cTaTUCTUYHO 3HAYYLLO HE BiAPI3HANMCH
(p>0,05), ane 3a TpnBanNicTIO 30pOBMX NOPYLUEHb PI3HULA
6yna ctatucTnuyHo 3Havywoto (niarpyna I - (5,35+4,38)
Mic, nigrpyna II - (21,80+0,32) mic, p<0,05).

[iameTp 30poBOro HepBa B iHTpaopbiTanbHi YaCTUHI
Ta BMCOTA Xia3MM CTaTUCTUYHO 3HAYYLLO HE BiAPi3HANNCH
y niarpynax (p>0,05). He BusaBneHO CTaTUCTUYHO
3HayyLwoi pi3HMUi 3@ MOPPOMETPUYHMMN NOKA3HUKAMM
MiX nigrpynot I Ta kKoHTposbHOt rpynoto (p>0,05).
Y niarpyni II cepeaHin pgiameTp BHYTpilWlHbOYepenHoi
YacTuHM 30poBoro Hepsa ((2,31+0,26) MM) Ta cepeaHs
WwnpuHa xiasmm ((11,39+£0,31) MM) CTAaTUCTUYHO 3HAYYLLIO
6ynu MeHWMUMK, HiXX Yy KOHTponbHin rpyni ((2,97+0,20)
i (13,69+0,57) mm BignosigHo, p<0,05). fAdiameTp
iHTpaopb6iTanbHOi YacTuHM 3H Ta BMCOTKM Xia3mMu B
nauieHTiB niarpynu II Mann TeHAeHUilo 40 3MEHLUEHHS,
OJHaK pi3HMUS Byna CTaTUCTUYHO He3Hauywoto (p>0,05).

[OiameTp 3H y 300poBuMX 0Cib CTaHOBUB y cCepeHbOMY:
iHTpaopb6iTanbHa YacTtuHa - (3,08+0,25) Mwm,
BHYTpilWHboYepenHa — (2,97+0,20) MM, LLO Y3roA>XY€ETbCS
3 AaHuMuK, oTpuMmaHmmm S.S. Mncube Ta M.D. Goodier
(2019) [6],- 2,52 MM (1,53-3,69 MM) i 4,27 MM
(2,46-5,19 MM) Tak, Sk i cepeaHsa WKUPUHA XiazMmu
((13,69+0,57) MM) y3roaXyeTbcs 3 LJ@aHUMU, OTPMMaHUMMU
S.S. Mncube Ta M.D. Goodier (2019), - 13,63 MM
(11,13-16,92 MM), Ta He3HA4HO BiAPI3HAETbLCA BiA
AaHux S.0. Polat Ta cniBaBT. (2020) - (12,82+1,27) MM i
V. Juenger Ta cniBaBsT. (2020) - (12,23+1,15) mm [9, 10].
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3a paHuMu nitepatypu [6, 9, 10], BucoTa xia3mu
B 3A40poBux oci6 Bapiwe Big 1,93 no 3,5 mm, wo
Y3roAXyeTbCA 3 AaHWUMW, OTPUMaAHWUMK B HaWoOMy
pocniaxeHHi, - (2,01+£0,35) MM. BiacyTHiCTb CTaTUCTUYHO
3HAYYLLOi Pi3HMLI 32 BUCOTOK Xia3Mu B AOC/IAXKYBaHUX
rpynax BKa3sye Ha HU3bKy AiarHOCTUYHY LiHHICTb LibOro
nokasHuka Ana aiarHoctukm A3H, WO 3yMOBIEHO
CKNaAHIiCTO BUMiplOBaHHS APiOHUX CTPYKTyp npwu
xiazManbHih KOMNpecii.

[iameTp BHYTPillHbOYEPENHOi YacTUHM 3H <2,31 MM
Ta WupuHa Xiasmm <11,39 MM cBig4yaTb NPO HE3BOPOTHI
aTpodiyHi 3MiHM Ta MOXYTb 6yTW BUKOPUCTaHI Ans
NMPOrHO3yBaHHSA O0MTaNbMONOriYHOro pesynbTaTy B
nauieHTie i3 HoBoyTBOpeHHAMU XC[. OTpuMmaHi AaHi
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Y3roAXyTbCs 3 BUCHOBKOM, 3pob6neHum M. Prairie
Ta cnisaBT. (2024): piameTp BHYTpPilWHbOYEpPENHOT
YacTUHU 3H <2,3 MM € BUCOKOYYTIMBUM Ta CreundiyHnm
nokasHukoMm A3H [7]. Ha aymky J. Parravano Ta cniBaBT.
(1993), wupuHa xiaammn <13,5 MM € o3Hakot A3H.
Taki cynepeunusi BUCHOBKN MOXYTb 6yTW 3yMOB/EHI
TeXHIYHUMU TpyAHOLWAMU NpU BUKOPUCTaAHHI MPT
HM3bKOI PO3AisIbHOI 34aTHOCTI AN BUMiptOBaHHS ApPiGHMX
CTPYKTYp 30poBoro wnaxy [11].

OTpuMaHi pe3ynbTaTu [awTb nigcrtasy
CTBEpPAXYBATU, WO 3MEHLWEHHS WWPUHKM Xia3Mu Ta
AiaMmeTpa BHYTpilWIHbOYepernHoi YaCTUHM 30pOBOro HepBa
BiAOYBaA€ETLCA paHille, HiXX 3MEHLLUEHHSA BUCOTHK Xia3Mun Ta
AiameTtpa iHTpaopbiTanbHOi YacTuHn 3H.

Tabnmys 1. KniHiyHi Ta MOpPOMETPUYHI XapaKTEPUCTUKN AOCNAIAXKYBAHUX TPy

KniniuHi pani Miarpyna I, n=26 Miarpyna II, n=24 3Hal§r::)ﬂn|;-:1|_aawr:pilo
Bik, poku 51,50+11,38 50,4£9,5 ;8%75
FocTpoTa 30py 0,66+0,31 0,55+0,32 Ei%'%g
MD, a6 13,81+0,82 15,32+0,71 ;2%%95
) ) t=3,75*
TpuBanicTb 3aXBOPIOBaHHS, MiC 5,35+4,38 21,80+0,32 p<0,05
[iameTp iHTpaopbiTanbHOi t=0,36
YyacTuHu 3H, MM 2,99+0,16 2,88+0,26 p>0,05
[iameTp BHYTpilWlHbOYEpPENHOI t=0,64
yacTtuHu 3H, MM 2,84%0,25 2,31£0,26 p>0,05
BucoTa xiazmu, MM 2,13%0,35 1,97+0,24 t=0,38
r r ’ r r p>0,05
WnpuHa Xiasmu, MM 12,86+0,32 11,39+0,31 t=3,3*
Ii r Ii Ii i p<0,05

lpumitka. * — Pi3HMLUSA NOKa3HMKIB CTaTUCTUYHO 3HavyLla.

Ta6bsuys 2. CepenHi MOpOMETPUYHI NapaMeTpu 30pOBOro HepBa Ta XiaaMu, MM

AiameTtp
iHTpaop6itanbHoi
yacTtuHuum 3H

Fpyna

AiameTtp
BHYTpPilWHbOYEepenHoi
yactuhum 3H

Bucora xiasmm LWunpuHa xiasmm

KoHTponbHa rpyna

nop it P8 3,08+0,25 2,97+0,20 2,01+0,35 13,69+0,57
Miarpyna I, n=26 2,99+0,16 2,84+0,25 2,13+0,35 12,86+0,32
Miarpyna II, n=24 2,88+0,26 2,31+0,26* 1,97+0,24 11,39+0,31*

lpumiTka. * — Pi3HMLSA NOKA3HMKIB CTaTUCTUYHO 3HauyLa.

http://theunj.org
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Puc. 4. ABToOMaTuMyHa ctaTuyHa nepmMmeTpia nauieHTa niarpynu I: A — go onepadii; B - nicng onepauii
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Puc. 5. ABToMaTu4Ha ctaTu4yHa nepuMmeTpisa nauieHTa niarpynu II: A - o onepauii; b - nicna onepadii

BucHOBKM

MPT BMCOKOiI po3A4iNnbHOI 34aTHOCTI Aa€E 3MOry
oTpuMaTu iHGOpMaTMBHY Bi3yani3auitlo CTPYKTyp
30pOBOro WAaxy Ta ocobnmeocTten nyxnmH XCA.

Mpy KOMMpecCiNHIN oNTUYHI HelponaTii giameTp
BHYTpilWHbOYepenHoi YyacTuHmn 3H <2,31 MM Ta WwWupuHa
xiasamm <11,39 MM BKa3yrTb Ha aTPOdiYHi 3MiHW, LLO MOXe
6yTW 3pYYHUM AOMOMIXKHMUM IHCTPYMEHTOM AiarHOCTUKMN
A3H. Ui noka3HMKM MOXHa BUKOPUCTOBYBaTK ANS
NPOrHO3yBaHHSA BiAHOBJ/IEHHS 30py MpPU XipypriyHomy
NiKyBaHHI MEBHUX MYXJIMH Xia3MasibHO-CENAPHOI AiNTAHKN.

Po3kputTa iHpopmauii

KoH@niKT iHTEepeciB

ABTOPW 3asBNATb NPO BIACYTHICTb KOHMNIKTY
iHTepeciB.

ETn4Hi Hopmu

Yci npoueaypu, BMKOHaHIi nauieHTaMm nig 4vac
AOCNiAXeHHS, BiANOBiAATb €TUYHUM CTaHAapTaMm
IHCTUTYUINHOro Ta HauiOHaNbHOrO KOMITETIB 3 €TUKM
M MenbciHcbKiN aeknapauii 1964 poky Ta ii ni3HiWMM
nonpaskam abo aHanoriYHMM eTUYHUM CTaHAapTaM.

IHgopmoBaHa 3roga

http://theunj.org
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Big KOXHOro 3 nauieHTiB oTpuMaHo iHOpMOBaHy
3roay.

QDiHaHCyBaHHs

JocnigXXeHHs He Masio CNOHCOPCbKOT NiIATPUMKMU.
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MeTa: gocnignTn BNAMB CTyMeHs iHBa3il MeHIHrioMU AiNSHKU BEepXHbOI
CTPiNOBOI Na3yxu Ha paAuKasnabHICTb BUAANEHHS, OLIHUTU PU3UK YCKIAAHEHb
npu XipypriiHoOMy BTpy4YaHHi Ha MeHiHrioMax CTPiNOBOI Nasyxwu.

Marepianum i meTtoam. Y gocniagxeHHi B3anu y4dyacTb 82 mauieHTwy,
npoonepoBaHi Ha 6a3i IHCTUTYTy Henpoxipyprii imeHi akaa. A.lN. PomoagaHoBa
npoTarom octaHHix 10 pokis (y 2013-2023 pp.). XiHok 6yno 53, yonosikis
- 29. CepegHin Bik nauieHTiB ctaHoBuB (43,4%1,7) poky. Kputepigamu
3anyyeHHs 6ynu niagTBepAXKEHUN riCTOMONYHO AiarHO3 MEHIHTIOMM, HAsIBHICTb
iHBa3ii y BEpXHIO CTPiNIOBY Ma3yxy 3a AaHMMW HelpoBsidyanizauii (MarHiTHo-
pe3oHaHCHa ToMorpadisa 3 BHYTPiLLHbOBEHHUM MIACUNEHHAM | MySibTUCNiIpanbHa
KoMn'toTepHa aHriorpadis).

PesynbTtaTKn. 3aranom nposeaeHo 84 xipypridHi BTpy4yaHHsa 82 nauieHTam, 3
HuX 71 (84,5%) nepBuHHe, 13 (15,5%) — noBTopHe. 3 13 NOBTOPHUX BTPyYaHb
y 7 BUNaaKkax iHBasis y BepxHto CTpifioBy nasyxy 6yna Bneplue BUSBAEHO 3a
AaHUMK HelpoBi3yanisauii Ta nigTBepAXeHa iHTpaonepauiriHo. Y 41 (50,0%)
XBOpPOro 3apeecTpoBaHO reminapes pi3HOro CTyneHs B nicasionepauiiHuim
nepioa, y 10 i3 HUX HeBponoriyHuMi gediunTt 36iNbWMBCA BHACMIAOK
XipypriyHOro BTpy4aHHs, y 28 pyXoBi NMopyLlleHHS MOBHICTIO perpecyBanu
npoTsiroM 3-6 Mic nicna BTpyYaHHs. [MpoAoBXEHWUI PICT NyXJNHU BUSIBNEHO
yepes 2,5-6,0 pokiB nicnsi nepBMHHOIo BTpy4YaHHs B 4 (4,9%) xBopux, y 3 i3
HUX MOpPdONOriYyHO NiIATBEPAXKEHO AiarHO3 «aHanacTuyHa MeHiHrioma Grade
III», y 1 - piarHo3 «aTtunoBa MeHiHrioma Grade II»

BUCHOBKM. MeHiHriOMK, SKi moxoaaTb 3 apaxHoiganbHOi 060M0HKM,
CTaHOBJIATb 3HAYHY YacTKy NEPBUHHUX iHTPaKpaHiasbHUX HOBOYTBOPEHb i3
pi3HMM CTyneHeM iHBa3ii BEHO3HMX na3syX. lig yac nnaHyBaHHS XipypriyHoro
BTPYYaHHS Npun MeHiHrioMax, siKi iHBa3yoTb CTPIsIOBY Na3yxy, C/1if, ypaxoByBaTu
paaionoriyHy knacudikauito CTyneHiB iHBa3ii, aka AONOMarae BU3HAYUTKU
cTpaTerito NikyBaHHsA. [poBeAeHHS MarHiTHO-pe3oHaHCHOI Tomorpadii 3
BHYTPilWWHbOBEHHUM KOHTPAaCTYBaHHSAM i MynbTUCRipasbHOI KOMM'tOTEPHOI
aHriorpadii Aa€ 3MOry BUSIBUTM KONlaTepasibHUI KPOBOTIK Ta BU3HAUNTM CTYTMiHb
iHBa3ii BEHO3HMX Na3yX A0 XipypriYHOro BTpyyYaHHS.

Knrwu4oBi cnoBa: mMeHiHrioma, BepxHs CTpinoBa nasyxa, aHriorpais;
reminapes

BcTyn

MeHiHrioMn € AOB6POSAKICHUMM MyXNMHAMU, LWO
noxoAsiTb 3 apaxHoifasibHOT 060NIOHKM Ta CTaHOBAATH
14-19% BiA yCiXx NEpPBUHHUX iHTpakpaHianbHUX
HoOBOyTBOpeHb [1]. HelpoxipypriyHe nikyBaHHS
MEHIHIoM, WO iHBA3YTb CTPINIOBY Ma3syxy Ta CApuUyn-
HAKTb YaCTKOBY 4M MOBHY ii OKJIO3il0, € CKAAAHUM
3aBAaHHamM [2]. OaHuM i3 acnekTiB npobnemu
AiarHOCTUKU MEHIHFIOMU AINGHKU CTPiNoBOi nasyxu
€ poonepauiiHe yTO4YHeHHs 1i B3aEMO3B'A3KiB 3
MaricTpanbHMMK apTepigsMu MO3KY Ta CUHyCcaMmu
TBEpAOoi MOo3koBoOi 060noHKN (TMO). HenposisyanisauiliHi
MeToAMu, TaKi ik MarHiTHO-pe3oHaHCcHa ToMmorpadis
(MPT) i3 BHYTpPilWHbOBEHHUM niacuneHHsm (Puc. 1) Ta
MynbTUcnipanbHa komn'totepHa (MCKT) aHriorpadis
(Puc. 2) natoTb 3MOTY OLiHUTU CMiBBIAHOLWEHHS NMYXJ/IUHN

Copyright © 2024 M.C. KBawa, A.B. CnipiaoHoB

3 MaricTpasibHUMWN apTepiaMn i BEHO3HUMU CUHYCaMMU.
PeTpocnekTnBHe 3icTaBNeHHS aHriorpadiyHnx AaHuX
Ta onepauilHUX i CeKUiMHMX 3HaXif4OK BUSABMUIO
HU3KY XapaKTEPHWUX PEHTreHONOriYHMX O3HakK, fAKi
e B AoonepauiiHuii nepioa AatoTb 3MOry BU3HAYUTKU
B3aEMO3B'SI3KM MEHIHFIOMW AiNSHKW CTPiNOBOI Nasyxu
3 MaricTpasbHUMK apTepigsMM MO3KY Ta BEHO3HUMMU
cuHycamu. NpobnemMa 3yMoOB/eHa TakKOX 4YacTuM
3aNy4YeHHAM Yy NYXJMHHUIA NpoLec BeH, WO APEHYTb,
TpaBMaTM3auia SKUX MOXe CMPUYUHUTKU MNOABY 4K
HapoOCTaHHS HEBPOJIOTIYHOro AediunTy y XBOPUX.
ArpecuBHe BUAANEHHS UNX MYXAUH MOXe NpU3BeCTU A0
TpoM603y Nasyxu, WO CAPUUYMHUTb BEHO3HUM iHapKT i
HapoCTaHHSA HEBPOOMIYHOT CUMNTOMATUKW 3aJ1IE€XHO BifJ
nokanisauii MeHiHrioMu.

Po6oTa onybnikoaHa nia niueHsieto Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/
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Puc. 1. MPT ronoBHOro Mo3ky. MeHiHriomu cepeaHbo-3aAaHb0i TpeTuHn BCIM y pexumi T1 i3 BHYTPilLUHbOBEHHUM
niacuneHHam: A — caritanbHa Npoekuis; b — dpoHTanbHa Npoekuisa; B — akcianbHa nNpoekuis

\UmeN et
Punc. 2. MCKT-aHriorpadis. lNraHTcbka MeHiHrioma nepefHbOi Ta cepeaHbOi

TpeTuHu BCIT i3 TOTanbHOK OKJI03iE BEPXHbLOI CTPINOBOI Nasyxm y BEHO3HY da3y:
A - akcianbHa npoekuis; b - dpoHTanbHa Npoekuis

MaTepianu i MmeTOoan

YyacHukn

Y pocnig>XeHHi B3san yyacTb 82 nauieHTn, npoone-
poBaHi Ha 6asi IHCTUTYTy Henpoxipyprii iMmeHi akaga.
A.l. PomojaHOBa NpoTAroM ocTaHHix 10 pokiB (y
2013-2023 pp.). XiHok 6yno 53, yonosikie - 29.
CepepHili Bik nauieHTiB cTaHoBMB (43,4%1,7) poky.

[MpoBeneHHA [OCNiIAXEHHS CXBasieHO KOMiCi€t
3 eTUKN Ta 6ioeTukn IHCTUTYTY Henpoxipyprii iMeHi
akan. A.M. PomogaHoBa HAMH YkpaiHu (npoTokosn
Ne3 Big 16.12.2020 p.). Bia ycix xBopux oTpuMaHa
ycBifioOMneHa Ta Ao6poBinbHa NMCbMOBA 3roAa Ha yyacTb
y AocnigXeHHi Ta nybnikauito AaHnX.

KpuTtepii 3any4eHHs B JOCNigXKE€HHSA:

1) niaTBEPAXEHWN MiCTONONIYHO AiarHO3 MEHIHrIoOMN;

2) HasiBHICTb iHBa3ii y BepxHto cTpinosy nasyxy (BCI)
3a AaHuMK Henposisyanizauii (MPT i3 BHYTPilUHbOBEHHUM
nipcuneHHam, MCKT- aHriorpadis);

3) npoBeaeHe XipypriyHe BTpy4YaHHSa 3 MpuUBOAY
MEHIHIOMM AINSAHKN BEPXHbOI CTPISIOBOT Na3yXu.

XapaKTepnucTumkm rpynm

Tun 1 iHBa3ii MeHiHrioMn CTPiINOBMAHOI Ma3yxu y
BEPXHbOMY caritanbHoMy cuHyci (BCC) 3a knacudi-
kauieto M.P. Sindou Ta J.E. Alvernia BusasneHo B 50

(61,0%) xBopux, Tun II -y 9 (11,0%), Tun III -y 5
(6,0%), TN IV =y 5 (6%), T7un V -y 6 (7,3%) Tta t1n
VI -y 7 (8,7%). HaituacTiwe (71%) MeHiHrioMn AinsHKK
BEPXHbOiI CTPINOBUAHOI NMasyxu nokanisyeBanucs B
cepefiHin TpeTuHi CMHYyCa, WO BiANOBIiAAE NPOMIXKY Bif
BiHLEBOro Ao NaAamM6a40MoAI6HOro WBa, Wo Y3roAXy€eTbCs
3 paHumu nitepatypu (45,0-70,5%). MeHiHriomu
nepeaHboi TPETUHU CUHYca (Big NiBHAYOro rpebeHs Ao
BiHLEBOrO WBa) cTaHoBMAKN 22% (18 nauieHTiB), 3aAHbOT
TPEeTUHU cnHyca — 7% (6 xBopux).

Y 68 (81%) Bunagkax obpaHo wWagHun nigxig i3
Koarynsuieto ceprnonogibHoro BigpocTka, y 16 Bunaakax
(19%) 3acTOCOBaAHO arpecuBHUIM NiAXia i3 BUCIYEHHSAM
ypaXeHoi AinsaHKM cepnonoAibHOro cumHyca, 3 HUX
y 12 (75%) npoBeneHO TaKOX pe3eKLuilo ypaxeHoi
yactuHn BCC.

Awnsaiin gocnipgxxeHHs

[JocnigXeHHS € peTpOCNEeKTUBHUM.

CTatucTuYHMi aHanis

O6pobKy Ta aHaniz AaHuUX NpPOBOAMAM 3 BUKO-
PUCTaHHAM MeTOAIB ONMCOBOT CTAaTUCTUKKN, OAHOMIPHOIO
i baraToBMMipHOro aHanisy, OLiHKM BMXMBAHOCTI 3a
aorioMoroto nporpam Statistica v.10 (StatSoft® Inc., CLUA,
niuensia N2 STA862D175437Q), SPSS 17.0 (IBM, CLLA),

CT1aTTsi MiCTUTb PUCYHKM, SIKIi BiAOOpakaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/IeKTPOHHIN — y KOJIbOPi.

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

MedCalc (MedCalc Software Ltd, Ostend, Belgium; www.
medcalc.org, trial version 20.113 (2022) i 20.218 (2023)).
[MepeBipKy BiAMOBIAHOCTI pO3MOAiNYy KiNIbKICHUX O3HaK
HOpMasibHOMY 3aKOHY BMKOHYBasu 3a kputepiem LLlanipo-
Yinka. 3a HOpMasnbHOro pPoO3MoAiNy BMKOPUCTOBYBAIU
napamMeTpuYHi XapakTeEpPUCTUKN (CepefHE apndMeTnyHe
(M), cTaHaapTHa noxnbka cepeaHbOro apuMeTUYHOro
(m), ctaHaapTHe BigxuneHHs (SD)) i MeToAM NOPIBHAHHSA
(kpuTepii CTblogeHTa Ans HezanexHux (t) i 3anexHumx
(T) Bubipok). CTaTUCTUYHY 3HAYYLWICTb BiAMIHHOCTEWN
KaTeropiasbHUX AaHWUX OUIHIOBAaNM 3a KPUTEPIEM
X2 MipcoHa.

Pe3synbtatn

OAHWM i3 UMHHUKIB, KWW CNig OUIHUTU Mpwn
njaaHyBaHHIi XipypriyHoro BTpy4YaHHSs, € HAsIBHICTb
KonaTepanen, wo yTBOPUANCE Mif Yac pOCTYy NYXJNHU
[3]. Y Hawih npakTuui, okpiMm MPT i3 BHY TPilULHbOBEHHUM
KOHTPACTYBaHHAM, 4acTo 3acTocoByBanu MP-aHriorpadito
abo MCKT-aHriorpadito npu nnaHyBaHHi BTpy4YaHb.
Y 73% xBOpuX 3@ LOMNOMOrOK MarHiTHO-pe30HaHCHOI
BeHorpadii BUABNEHO KoflaTepasibHUN KPOBOTIK Mpu
oknto3ii BCI.

YpaxeHHs BCI1 i3 NOBHOI OKJI103i€0 MO0 NPOCBITY
BUSAB/IEHO NPU NpPAMin CMHycorpadii B 6 CNocTepexXeHHsX.

Y 5 cnocTepexeHHsX 3apeecTpoOBaHO JI0KalbHUMN
nedekT 3anoBHeHHs BCIM y Micui yacTkoBOro
NPOPOCTAaHHA MOro MPOCBITY MyXJMHOW. [JO HENpsAMUX
O3Hak, WO CBiAYaTb NPO MOXJ/IMBE MPOPOCTaHHA CTIHKMN
BCIN nyX/IMHOIO, MOXHa BIAHECTU CYAUHHY TiHb MY XJINHU
B AiNAHUI npoekuii cuHyca [4]. Takox AiarHOCTUYHY
LiHHICTb Ma€ BiAXMNEHHSA Ha30BHIi nepudepuyHunx
BUCXiAHUX FiNIOK KanbO3HO-MapriHanbHOI apTepii.
Llen cmMnTOM CBiAYNTb MPO BPOCTaHHA MEHIHriOMU B
napacaritasbHUi KyT, @ OTXe, MNP0 KOHTAKT 3i CTiHKO
BCI. Lle niagTBEepAXYETbCSA TAKOX 3MilLLEHHSIM CErMeHTIB
A4-A5 nepeaHbOT MO3KOBOI apTepii 3a cepefHIo NiHito.

TakuM YMHOM, peTesibHe BWBYEHHSA aHriorpaMm y
XBOpUX i3 MeHiHriomamu BCIl, pgae 3Mmory xipypry e
00 onepauii OUiHUTU CTYNiHb 3aNy4YeHHS B NYXJUHHUI
npouec MaricTpanbHUX CYAWH MO3KY Ta cuHycu TMO.

3 ornsaay Ha OTpMMaHi AaHi MOXHa AiTU BUCHOBKY,
Wo Ha 651mM3bke po3TawyBaHHSA MNYXJAWHU A0 KiCTKK
BKa3ylTb Taki KpaHiorpadgiyHi BOrHULWEBI CUMNTOMMU
iHTpakpaHiasibHUX MEHIHriOM: NPOAYKTUBHI 3MiHU Yy
BUISA4I rinepocTo3iB, MOTOBLEHHS KiCTKM «3a TUMNOM
34yTTS 3 HEPIBHOMIPHOIO KOMipYacToto nepebynoBoo»,
rinepBackynsipusauis KiCTKM NepeBaxHO 3a paxyHOK
po3WNpeHHs, 36iNblEeHHS KiNbKOCTI ANUNMAOTYHUX
KaHanis. Ui cuMnNnTOMM MaloTb BaxXnumBe AiarHOCTUYHE
3Ha4yeHHs, OCKiflbKW AaloTb 3MOry CyAUTU He nuwe
npo nokanisauito, a  Npo BUA NYXAUHU. BoHu
TpannsaTbCsa NpU noKanisauii MeHiHrioMn nepeBa)HO
Ha KOHBEKCUTasNbHIN i MeHWwOo Mipoto Ha 6a3zanbHin
NOBEPXHAX BEJIMKUX MiBKY/b FOIOBHOrO MO3KYy. Cnia
ypaxoByBaTH, WO BUABNEHHSA rinepocTo3y (HanyacTiwe
Andy3HOro) iHoai Moxe 6y Tn €ANHOK PEHTIEHOIOMNIYHO
03HaKo iHTpaocanbHoi Ta «en plaque» MeHiHriomu [5].
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3MiHM OCTeOoNiTUYHOrO XapakTepy, Hacamnepes
CTOHLWEHHS, BUNUHaHHA abo y3ypauis KicTku,
TaKoX cBig4YaTb Npo 61M3bke po3TalwyBaHHA A0 Hel
NyXJIMHW, ane BOHW MOXYTb TPanASaTUCS i NpU iHWKX
006pOsAKICHUX HOBOYTBOPEHHSAX, @ Taka O3Haka, §K
pPO3piAXEHHSs, 0OCTEONOpPO3 KiCTKU, 0CO6NMBO B AiNAHLUI
KOHBEKCUTaNbHMUX BiAAiINIB Yyepena, MOXe BUHUKHYTU
He nuwe B pe3ynbTaTi BMAMBY Ha Hel NMyXAuHW, a 1
3a TpuBanoi BHYTpilWHbOYepenHoi rinepteHsii. OuiHka
3a3HayvYeHUX 03HaK noTpebye BpaxyBaHHSA TaKoOX
KNiHIYHNX BUABIB.

PapionoriyHa knacudikauia ctyneHiB iHBas3ii
BEHO3HMX Na3yx:

1-wa rpyna — yacTtkoBa okt3isa cuHyca (<50%);

2-rarpyna - cybTtoTanbHa okto3is cuHyca (50-99%);

3-Ts rpyna — ToTasibHa OKJ1103is BEHO3HOr0 CUMHYca.

[Ona BM3HAYEHHSA CTyneHsa iHBa3il 3a HaBeAeHOlo
knacudikauyiero BukopuctoBytwTb MPT i3
BHYTPiIWHBOBEHHMUM MNiACUNEHHAM ANS BU3HAYEHHS
NOWKMPEHHSA MEHIHrioMK, AKy gonoBHOTb MCKT-
aHriorpadieto (Tabs. 1).

TakoX nauieHTiB po3noAinMnn BiANOBIAHO A0
3aranbHoONpuiHATOI knacudikauii M.P. Sindou Ta
J.E. Alvernia (Puc. 3 1a 4).

HanuacTiwe (71%) meHiHriommn BCIN nokanisyBanucs
B CEpeAHili TpeTUHI CMHYCa, WO BiANOBIAAE NPOMIXKY Bij
BiHLEBOro Ao NamMb6a0noAi6HOro WBea, Wo y3roAXy€eTbCs
3 paHumun nitepatypu (45,0-70,5%). MeHiHriomun
nepeaHbOi TPeTUHU CUHYCca (Big MiBHAYOro rpebeHs Ao
BiHLEBOrO WBa) CTaHOBMAKN 22% (18 nauieHTiB), 3aAHbOT
TpeTUHU cnHyca — 7% (6 xBopux) (Puc. 5).

XipypriyHe nikyBaHHs

Y nonoXxeHHi nauieHTa Ha 6oky B no3uuii park-bench
abo Ha cnuHi 3 gikcauieto ronoBm B Ckobi TPbOXTOYKOBOT
dikcauii Mendinaga nposoannun nigkosonoaibHum
pO3pi3 LWKipM OCHOBO A0 CTPiNoBOi Nasyxun. Ocobnney
yBary npuainsanu 3bepexeHH UinicCHOCTI okicTs ans
nnactmkn TMO. TpenaHauito BUKOHYBann nepeBa)xHo
3 ABOX (Ppe30BMX OTBOPiIB, HaKNageHUX Yy MNpOeEKUIi
BCC i3 ypaxyBaHHSM aaHux MPT i MCKT-aHriorpadii.
KicTkoBO-nsiacTU4YHy TpenaHauito Yyepena npoBoann i3
3axo4O0M 3a cepefHio NiHilo. HacTynHuM eTanom
BMKOHYBanu po3pi3 3/6e3 BuciyeHHsa ypaxeHoi TMO,
AeBackynspusauito NyxXJAMHKW nig cepnonoaibHoro
BigpocTka Ta BCC, wMaTKyBaHHA Ta BuUAANEHHSA
MeHiHriomn. ¥ 68 (81%) Bunagkax obpaHo wWwapHuin
niaxia i3 koarynsuier cepnonodibHoro BiapocTka, y
16 Bunagkax (19%) 3acTocoBaHO arpecMBHUI Miaxia
i3 BMCIYEHHSAM ypaXeHoi AingHkn cepnonogibHoro
CUHyca, 3 HUX y 12 (75%) npoBeaeHO TakoxX pe3ekLuito
ypaxkeHoi yactuHu BCC. MepeBaxHo Le 6y nauieHTn 3
V i VI Tunom iHBa3ii na3dyxu 3a knacudikauict
M.P. Sindou Ta J.E. Alvernia. Ycim 12 xBopum
BWKOHAHO MNacTuKy CTpinosoi nasdyxm TMO okicTam/
M si3oM/«TaxokoMboM» (Takeda, ABcTpis). Mnactuky
aedekty TMO npoBoamMnun okicTaAM/WTy4YyHOtO TMO
aAns 3anobiraHHs nicnsonepauiMHin paHOBIN
niksopei.

Ta6nmys 1. Po3noain nauieHTiB 3@ CTyneHeM iHBa3ii BEpXHbOI caritasbHOi Nasyxu B HALWOMYy AOCAIAXKEHHI

AHriorpaciuHuii TMN CTyniHb iHBa3ii nasyxm KinbkicTtb xBOpUX
pyna 1 <50% 49 (59,8%)
lpyna 2 50-99% 11 (13,4%)
pyna 3 ToTasbHa 22 (26,8%)
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Puc. 3. CxemaTuyHe 306paxeHHs T1nie iHBasii BCI.

Tun I — MeHiHrioma npunsarae Ao 30BHIWHbOT CTIHKM Na3yXu;

Tun II - iHBa3isa B naTepanbHuii 3akyTok BCII;

Tun III - iHBasisa B incunatepanbHy CTIHKY Nasyxu;

Tun IV - iHBasia B incunartepasnbHy CTiHKY Ta AaX CUHYCY;

TMnN V - ToTanbHa OKJI03is Na3syxu, afe KoHTpanaTepanbHa
CTiHKa € iHTakTHOot; TMn VI — ToTanbHa iHBa3zisa BCI 3 ypaxeHHsaM
YCiX CTIHOK na3syxwu

T™n VI
™nV 9%

7%
™n IV
6%
T™n I
6%
™nN |
T™n I 61%
11%

Puc. 4. Posnogain meHiHriom BCI1 3a knacudikaui€to
M.P. Sindou Ta J.E. Alvernia
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KniHiyHa cMMnTOMaTUKa y XBOPWUX Ha MEHIHrioMu
BCIN 6yna npeacrasneHa cyaoMHMMKM Hanagamu (29,3%),
ronoBHuM 6onem (89,0%), reMminape3om pi3HOro CTyneHs
(37,8%).

3aranom nposefeHo 84 XipypriyHi BTpy4YaHHS
82 nauieHTamM, 3 Hux 71 (84,5%) nepeuHHe, 13 (15,5%) -
MOBTOpHe. 3 13 NOBTOPHMUX BTPYYaHb Yy 7 BUNaaKax iHBasis
y BEpXHI CTpinosy nasyxy 6yna sneplie BUSBJIEHOIO
3a AaHMMU HewnpoBi3yaniszauii Ta nigTBepAXeHa
iHTpaonepauiiHo(p=0,001).

[lBa NMOBTOPHUX BTPYYaHHS BWKOHAHO 4yepes
BUHWKHEHHS enifypasibHOl reMaToOMW Ha T/1i MPU3HaYeHHs
HU3bKOMOJIEKYNSPHUX renapuHiB Ansa 3anobiraHHsa
TpoM603y CTpinoBoi Nasyxu. 3 68 Bunaakie cyb6ToTanbHOro
BuAaneHHs nyxnuHu (Simpson III) [7], cnpuynHeHoro
3a7MWKaMM NyXJMHM B NOPOXHUHI nasyxu, 21 (30,9%)
nauyieHT 6yB noxunoro Biky (noHaa 75 pokiB), y
42 (61,8%) nyxnuHa npopocTasia CepeaHI TPeTUHY
CTPiNOBOiI Nasyxm Ta 3any4yana B Npouec BEHW, WO
APEHYIOTb.

Y 5 (6%) Bunagkax, wo 6ynm acMMNTOMHWUMMU,
3a AaHuMu nicnaonepauiiHoi MCKT-aHriorpadii
AiarHOCTOBaHO YaCTKOBMIM TPOM6B03 CTPiNOBOI Nasyxu, LWo
KOpente 3i cTyneHeM iHBasii V-VI Tuny 3a M.P. Sindou
Ta J.E. Alvernia (p=0,001).

MichaonepauiiHa paHoBa nikBopes Mana Micue B
3 (3,6%) cnocTepexeHHax. Lli Bunagku He notpebyBanu
NOBTOPHOIO XipypriyHOro BTpy4aHHs. byno BcTaHOBMEHO
nombanbHUN ApeHax Ha 4-5 AHIB | NpU3HayeHo
npoTMHabpsKoBY Tepanito.

Y 41 (50,0%) XxBOpOro 3apeecTpoBaHO reminapes
pi3HOro CcTyneHs B nicnsonepauiiHuin nepiog, y 10 i3
HUX HEeBPONoriyHun agediunt 36iNbWMBCA BHACNIAOK
XipypriyHOro BTpyYaHHs, y 28 pyxOBi NMOpYyLEHHS
MOBHICTIO perpecyBanun npotdrom 3-6 Mic nicns
BTPYYaHHS.

3 24 xBOpuX 3i CTPYKTYpPHOI eninencietw Ao
XipypriyHoro BTpy4aHHs y 22 (91,7%) pocarHyTto
KOHTpont cyaom (Engel I - noBHa BiACYTHICTb
CyAoM) MpuU CnoCTepeXeHHi BNpoaoBX 3-6 Mic nicns
BTpy4aHHs [8].

MpoTarom 3 Mic nicnsa XipypriyHOro BTpy4YaHHS
27 (32,9%) nauieHTiB CKapXwWamnca Ha nepioagnyHum
rofI0OBHWUI 6inb.

MpoAoBXeHUN piCT NYXAUHU BUSABNEHO 4yepes
2,5-6,0 pokiB nicns NnepBMHHOrO BTPy4YaHHS B 4 (4,9%)
XBOPUX, Yy 3 i3 HUX MOpdONOriyHo NiATBEPAXEHO
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Puc. 5. Po3noain nauieHTiB 3@ «30HOK pOCTYy>»
nyxavHu woao BCr

AiarHo3 «aHannacTMyHa MeHiHrioma Grade III», y 1 -
AiarHo3 «aTtunosBa MeHiHrioma Grade II» [9]. Yci xBopi
6ynn HanpaBfeHi Ha paaioxipypriyHe nikyBaHHS, WO
CnpusI0 AOCATHEHHIO peMIcCii Ta y3rog)XyeTbCs 3 JaHUMK
nitepatypu (p<0,05) [10].

BUCHOBKMU

MeHiHrioMun, aKki NoOXoAsATb 3 apaxHoiganbHOI
060M10HKM, CTAHOBNATb 3HAYHY 4YaCTKYy MEPBUHHUX
iHTpakpaHiaNbHNX HOBOYTBOPEHb i3 PI3HUM CTyMeHeM
iHBa3ii BEHO3HUX NasyX.

Mig yac naaHyBaHHA XipypriyHOro BTPy4YaHHs npwu
MEHiHrioMax, fKi iHBa3ylTb CTPiNOBY nasyxy, cnij
ypaxoByBaTu pafionoriyHy knacudikauito CTyneHis
iHBa3ii, sKa AgonoMarae BM3Ha4YnTM CTpaTerito JliKyBaHHS.

MpoBeneHHa MPT i3 BHYTpPIWHbOBEHHUM
KOHTpacTyBaHHAM i MCKT-aHriorpadii aae 3mory
BUSIBUTU KONaTepasbHUN KPOBOTIK Ta BUSHAYMTU CTYMiHb
iHBa3ii BEHO3HMX Na3yX A0 Xipypri4HOro BTPyYaHHS.

BusasneHHs Ha aHriorpamax ocobnumsocTen
BacKynapu3auii MEHIHIOM Ma€ 3HaYEeHHS 419 BUSHAUYEHHS
TaKTUKW Mpu XipypriyHOMy BTpy4aHHi. YiTka ysaBa npo
Tonorpadito apepeHTHUX CYANH NYXJAUHWM NOoferwye ix
BUABJIEHHA NiJ Yac BUAANIEHHS HOBOYTBOPEHHSA Ta Aa€
3MOry CBOEYacHO 6/10KyBaTH Ui CyanMHM Ans 3anobiraHHs
iHTEHCMBHIN KpOBOTeYi, fika YCK/aAHIE BUKOHAHHS
3annaHoBaHOro 06csAry onepaTMBHOIrO BTPYyYaHHS.

Micna XipypriyHoro nikyBaHHsa MeHiHriom BCII
KOHTPOJIb 3@ HEBPOJIONiYHMM CTATYyCOM i PO3BUTKOM
yCKNaZHEHb € BaXX/IMBUM acnekToM AOrnsaay.

PoskpurtTta iHdhopmMauii

KoHdpnikT iHTEepeciB

ABTOpPU 3aABNSAOTb NPO BiACYTHICTb KOHPNIKTY
iHTepeciB.

ETny4Hi Hopmu

Yci npoueanypu, BUKOHAHI nmauieHTam nig 4ac
AOoCnifgXeHHs, BiAMNOBiAATb €TUYHUM CTaHAapTaMm
iHCTUTYUIHOrO Ta HaUiOHaNbHOro KOMITETIB 3 eTUKMU
i MfenbciHCcbKi geknapauii 1964 poky Ta il ni3HiWnMM
nonpaskam abo aHanoriYHMM eTUYHUM CTaHAapTaM.

IHgpopmoBaHa 3roaa

Bia KOXHOro i3 nauieHTiB oTpUMaHO iHPOpPMOBaHY
3roay.

QDiHaHCyBaHHS

JocnipXeHHA He Mano CNOHCOPCbLKOI NiIATPUMKHN.
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Objective. The retrosigmoid approach is a commonly used cranial approach
to the cerebellopontine angle lesions, vascular and nerve pathologies. This
study aims to develop a practical technique for intraoperative mapping of
the sigmoid sinus using the topography of the mastoid emissary vein (MEV)
canal to improve the accuracy of retrosigmoid craniotomy, and minimize
postoperative adverse outcomes.

Materials and methods. Consecutive patients who underwent retrosigmoid
approaches for cerebellopontine angle occupying lesions from October 2023
through August 2024 were included in the study. Perioperative computed
tomography (CT) was performed with a slice thickness 0.5 mm in the axial
plane. The projection of the internal opening of the MEV canal onto the external
surface of the mastoid process was determined as the posterior border
sigmoid sinus and anterior border for craniotomy. Comparative analyses were
performed using t-test and Chi-square test.

Results. A total of 20 patients were operated for neoplasms occupying the
cerebellopontine angle using retrosigmoid approach. The average measured
distance from the external opening of the MEV canal to the projection of
sigmoid sinus posterior border was 9.36 £ 2.17 mm (range 6.3-13.20 mm).
The postoperative CT data showed statistically significant differences between
the study and control groups in measures of bone window (p = 0.057) and
surrounding cranial defect (p < 0.001). The size of bone flaps was slightly
similar in all groups (p = 0.114). The mean cranial defect in the study group was
almost twice smaller than in the control group 22.4% vs. 44.5% respectively.

Conclusions. This study confirms the utility of mastoid emissary vein
canal topography in improving the accuracy of retrosigmoid craniotomy. By
facilitating precise sigmoid sinus mapping, the technique reduces the extent
of bone removal and minimizes postoperative cranial defect.

Keywords: Mastoid emissary vein canal; retrosigmoid craniotomy; mastoid
foramen, cranial topography

Abreviations: MF - mastoid foramen; MEV - mastoid emissary vein;
RSA - retrosigmoid approach; RSC - retrosigmoid craniotomy; CPA -
cerebellopontine angle; SS - sigmoid sinus

Introduction

inadvertent sinus exposure, which carries a high risk of

The retrosigmoid approach (RSA) is a well-
established cranial approach to the cerebellopontine
angle (CPA), commonly used for the resection of various
neoplasms, vascular anomalies, and cranial nerve
pathologies [1]. Existing external anatomical landmarks
for RSA, such as the occipitomastoid suture, asterion and
mastoid foramen (MF), are known to be highly variable
[2, 3, 4]. In rural surgical practices, this variability
often necessitates a two-step retrosigmoid craniotomy
(RSC), where initial bone removal over the cerebellar
hemisphere is followed by further bone drilling to expose
the venous sinuses. Precise craniotomy planning and
intraoperative orientation are crucial for minimizing
unnecessary cranial defects and reducing the risk of

laceration [5, 6, 7].

Previous anatomical studies have revealed
topographic variations in the mastoid emissary vein
(MEV) canal in cadaver specimens, which offer valuable
insights for improving surgical mapping and reducing
the risk of excessive bleeding or thromboembolic
complications during RSA [2, 3, 4, 8]. Efforts to
delineate the posterior border of sigmoid sinus (SS)
using alternative external anatomical landmarks, such
as the digastric point, have not consistently clarified the
trajectory of the superior aspect of the SS [5, 6].

Other studies have evaluated the accuracy of 3D CT
reconstruction and navigation techniques in identifying
the junction of the transverse sinus and SS during
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retrosigmoid craniotomies. These studies highlight the
reliability of navigation based on anatomical landmarks
while underscoring the limitations of using the asterion
as a reference point [7, 8, 9, 10].

This study is aimed to develop practical technique of
intraoperative sigmoid sinus posterior border mapping
using topography of the MEV canal to facilitate precise
maximally lateral craniotomy for cerebellar retraction
and skull defect minimization.

Materials and Methods

Study Design

This study employed a prospective cohort design
to investigate the efficacy and outcomes of SS mapping
technique in RSA surgery. The study adhered to ethical
guidelines of the Declaration of Helsinki and institutional
review board approval.

Patient Selection

Consecutive patients who underwent retrosigmoid
approaches for CPA occupying lesions from October 2023
through August 2024 were included in the study. Informed
consent was obtained from all patients before surgery.

Ukrainian Neurosurgical Journal. Vol. 30, N4, 2024

Imaging

Perioperative CT was performed on Aquilion ONE
(Toshiba, Japan) with a slice thickness of 0.5 mm in the
axial plane and a 0.25 mm slice reconstruction interval.

Image processing

The CT data were processed using Horos 3.3.6
(Horos Project, GNU Lesser General Public License,
Version 3). The data series were visualized in 3D MPR
mode with a CT bone window regime (WL 300, W 1500).

The MF (external opening of MEV canal) was
identified using axial scans in the horizontal plane.
Subsequently, the angle of the horizontal plane was
adjusted by manipulating the horizontal axis on sagittal
images to align with the internal opening of the MEV
canal. This maneuver allowed visualization of nearly the
entire MEV canal length, clarifying its direction within
the bone and its inclination angle.

The projection of the internal opening of the MEV
canal onto the external surface of the mastoid process
was determined by constructing a perpendicular line to
the external mastoid surface. The distance between the
projection points and the MF was measured (Fig. 1).

Fig. 1. Planning the retrosigmoid craniotomy using axial CT scans
with measurement of the distance (A) between perpendicular lines
to mastoid surface between the mastoid foramen (B) and internal
opening of the MEV canal (C) projection corresponds to projection of
the sigmoid sinus posterior border

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Surgical procedure

The RSA was performed in the park bench
position with rigid head fixation. We used standard
retroauricular slightly C-shaped skin incision with
further periosteal dissection forming one soft tissue
flap. After coagulation of MEV, the MF was sealed with
bone wax. The posterior border projection of the SS at
the level of MF was identified according to preoperative
calculations. The line "A” connecting calculated point
with digastric point was recognized as posterior border
SS and anterior border for the craniotomy. The asterion
was always selected as the upper border of planned
craniotomy. The initial burr hole was placed over the
cerebral hemisphere at the medial lower part of the
surgical wound. After blunt dura separation, the bone
cutting was performed with high-speed drill including
asterion, MF and digastric groove in one or two step
maneuvers without additional use of rongeurs to widen
the craniotomy.

Data Collection

Patient demographics, short-term postoperative
complications, and outcomes were documented. All
clinical and neuroimaging data were stored in a local
hospital database.

Statistical Analysis

Descriptive statistics were used to summarize
patient characteristics, and outcomes were presented
as frequencies and percentages. Continuous variables
were reported as means with standard deviations or
medians with interquartile ranges, as appropriate.
Comparative analyses were performed using Chi-square
test for categorical variables, and the two-sample
t-test was applied for comparing continuous variables.
P-value < 0.05 was considered statistically significant.

Table 1. Clinical and anatomical data of patients in the
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Results

A total of 20 patients were operated on for CPA
lesions using the RSA. The study group consisted of 10
patients where craniotomy was performed with MEV
topography data (Tab. 1), other 10 patients were in
the control cohort.

The MEV canal was presented in all cases of study
group on CT as hypodense straight structure passing
close to the Frankfort Horizontal Plane with one or two
external openings (Fig. 2A and 2B). In our series only
in 2 cases the MEV canal had curved “S” like form in axial
or sagittal plane (Fig. 2C and 2D). The medium distance
between external and internal MEV canal opening was
11.90 + 1.18 mm (range 9.40-14.10 mm). The medium
measured distance “A” from the external opening of the
MEV canal to the projection of SS posterior border was
9.36 £ 2.17 mm (range 6.3-13.20 mm).

Intraoperatively in all cases of study group the MEV
was found on the retromastoid area as a thin-walled
vessel with intact circulation. The intraoperative anatomy
was consistent with the preoperative CT findings. The
MEV was managed in standard fashion, dissected and
coagulated followed by waxing of MF.

The postoperative CT data (Fig. 3) showed
statistically significant differences between study and
control groups in measures of bone window (p = 0.057)
and surrounding cranial defect (p < 0.001). The size of
bone flaps was slightly similar in all groups (p = 0.114).
The data of calculations are presented in Table 2.

The mean cranial defect in the study group was
almost twice smaller than in the control group (22.4%
vs. 44.5%). Additionally, the maximal cranial defect in
the study group was smaller than the minimal defect in
the control group (31.4% vs. 34.4%).

MEV topography study group
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Fig. 2. Preoperative CT reveals the straight shape of the MEV canal in axial plane (A), with two external
openings (B), a curved shape in axial (C) and sagittal plane (D).
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Fig. 3. Postoperative CT after retrosigmoid approach with the use of MEV topography shows minimal linear
cranial defect (A), compared to a wide retromastoid defect due to additional bone removal after initially
insufficient craniotomy (B)

Table 2. Comparison of demographic parameters and surgical outcomes between study and control groups

Descriptives Study group Control group P-value
Number of patients, n 10 10 -
Median age, yrs 47 54
0.236
Age range, yrs 26-72 33-72
Mean bone flap + m, cm2 7.16 % 1.55 6.05 + 1.41
0.114
Bone flap range, cm2 5.30-10.62 4.10-8.30
Mean bone window £ m, cm2 9.18 + 1.51 10.93 + 2.27
0.057
Bone window range, cm2 7.20-12.06 7.30-14.70
Mean cranial defect £ m, % 22.26 + 6.11 44.47 + 7.21
< 0.001
Cranial defect range, % 11.94-31.40 34.38-55.96

Discussion

The retrosigmoid approach plays a crucial role in
neurosurgery, providing access to the posterior fossa
for various pathologies at CPA. Enhanced visualization
on all CPA levels implies following the classical rule for
exposition of the posterior margin of the SS as a lateral
border of the RSC. The SS projection has an individual
relation with external bone landmarks [3, 4, 8]. This
fact provoked the profound study of regional anatomy
of most prominent bone structures such as asterion,
mastoid sulcus and mastoid foramen (MF) with its
emissary vein to find the topographical patterns and
prevent the complications caused by local venous system
interruption [5, 6, 11, 13].

Tubbs et al. (2009) [8] performed a study aimed
to enhance the precision of the RSC by investigating
external bony landmarks on 100 adult skulls. The
authors' technique included both side skull drilling from
inside at the transverse-sigmoid sinus junction area.
The position of the burr hole was measured from a well-
defined horizontal zygomatic line and vertical mastoid
line. The results indicated consistent patterns for left
and right sides, but revealed variability of measured
distances with a standard deviation of 8.35 mm for
zygomatic line and 7.25 mm for mastoid line. These
findings emphasize the significance of refining landmark
data for accurate external localization of the area near
the transverse-sigmoid sinuses for RSA planning.
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The study of Hampl et al. (2018) [4], involving 295
skulls, comprehensively evaluated both quantitative
and qualitative parameters of the MF. The MEV passing
through the MF holds crucial neurosurgical significance
due to its variable presence near the occipitomastoid
suture, posing a risk of bleeding in surgical approaches
through the mastoid process, particularly in RSA. The
work reveals that expecting a variable location and
number of mastoid emissary veins (MEVs), often with
two external openings (41.2%). Internal openings
predominantly occur as a single foramen (76%) with
a median length of the MEV canal 9,3 mm. The work
focuses on the prevention of dyshemic complications
associated with venous system disorders and the need
for preoperative neuroimaging to prevent predictable
situations in the surgical field. However, the technical
part of performing RSA, taking into account data on
the individual anatomy of the MEV canal, was beyond
the scope of these and other predominantly anatomical
studies [2, 3, 11].

Neuronavigation supports transverse and SS
mapping and helps in planning and performing RSA. The
group of 30 patients was analyzed by da Silva et al. [9]
showed prevalence of image-guidance over anatomical
surface landmarks. In an even smaller group of patients,
Hamasaki et al. [7] demonstrated the advantage of 3D
reconstruction of CT data and the establishment of a
topographic relations of the sinus projection to external
bony landmarks without neuronavigation.

In 2021, Kubo et al. [6] proposed a line that is
an extension of the digastric groove to determine
the position of the initial burr hole for RSA. The aim
of the study was to determine the safe zone of skull
perforation outside the sinus passage in trigeminal
neuralgia. Although the authors do not mention the use
of neuroimaging methods to create access and perform
a precise craniotomy. However, on the detailed diagram
they show the significant variability in the location of
external landmarks such as the asterion relative to the
projection of the adjacent sinuses.

The study of Rosen et al. [12] focuses on the CT
morphometric features of MEV. Through the evaluation of
100 consecutive patients with vestibular schwannomas,
the research highlights notable anatomical variations
in the number, size, and intraosseous length of MEVs,
emphasizing the necessity of thin-slice CT for accurate
preoperative planning. The detection rate of MEVs in
thin-slice CT scans was significantly different from
standard CT scans. Using thin-slice CT data the MEVs
localization and diameter could be predicted to prevent
surgical injuries.

The following studies by Hu et al. [10] proposed the
use of a coordinate system based on 3D reconstruction
of CT data. Several landmarks except asterion were
identified and marked on the outer surface of the skull:
the midpoint of the posterior edge of the external
auditory canal, the apex of the mastoid process and
the digastric groove apex. To locate the key point for
burr hole above the sinus, the ratio of segments of the
transected lines was calculated, instead of absolute
values.

The publication of Hall [13] in 2019 summarized the
results of previous morphometric studies. Eight methods
of key point localisation were used on 50 models of 3D
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skulls. The authors prefer methods that allow the use
of bone landmarks directly within the surgical field to
reduce the possible errors due to the surgical draping and
soft tissues. Although the selected techniques operate
with the indents that are indicated in absolute numbers,
the burr hole enhances surgical effectiveness while
reducing the risk of complications linked to excessive
exposure of venous sinuses or the creation of oversized
bony defects.

The present study focused on clinical implementation
of previously described cranial landmarks to develop
a simple technique of precise RSA to avoid time-
consuming bone removal, tearing of the sinus wall, and
postoperative cranial defect. The distance between MF
and projection point of the MEV confluence into SS, its
most posterior border, allows one to choose the optimal
position of the RSC.

Additionally, besides sinus mapping, our study
considers that the modified RSC technique proposed
by Choque-Velasquez and Hernesniemi [14] is less
harmful and risky. According to the authors, for RSA a
single burr hole is placed on the occipital squama over
the cerebellar hemisphere at medio-caudal part of the
planned bone window. This location of burr hole is simple
to perform due to thinner bone and safer due to plain
dura mater layers beneath. When classic RSA implies
key hole drilling at the asterion area with thick bone
and high risk of sinus wall perforation. If necessary,
the basal extension of RSA to the condylar region was
performed by craniotome forming a single bone flap to
avoid additional bone removal in close to the sinuses.

The evolution of RSA went from rejection of bone flap
removal in all cases for posterior fossa decompression
to maximal preservation of surrounding tissue layers
for better consolidation of surgical wound [2, 14, 1].
Further development of reliable and simple techniques
for intraoperative orientation would have impact on
surgery related risks levels and facilitate fast patient
postoperative recovery.

Conclusion

This study confirms the utility of mastoid emissary
vein canal topography in improving the accuracy of
retrosigmoid craniotomy. By facilitating precise sigmoid
sinus mapping, the technique reduces the extent of
bone removal and minimizes postoperative cranial
defect. These findings highlight the potential of this
approach to enhance surgical safety and efficiency in
cerebellopontine angle procedures.
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Minimizania pedekTiB Yepena npu peTpocurmonogibHoMy nigxopi: TouHe
KapTyBaHHA cMrMonofibHoro cuHyca 3a AONOMOror KaHasly eMicapHoi
BEeHU cockonoaibHoro BigpocTka

A.B. Po3ymeHko, M.B. €ropos, B.B. LLyct, 4.M. lropyna, A.M. [ly6poBka, .M. OHieHKo,

B.O. ®egipko

BignineHHs cy6TeHTOpianbHOT
HenpooHkonorii, IHCTUTYT
Helpoxipyprii iMeHi akaa.

A.M. PomogaHoBa HAMH YkpaiHu,
KuiB, YkpaiHa

Haaiviwna o peaakyii 10.10.2024
lMpuiiHaTa Ao ny6nikayii 04.11.2024

Appeca ana NUCTyBaHHSA:
Po3ymeHKo ApTem Bosoaummuposund,
BigaineHHs cyb6TeHTOpiasibHOI
HeKlpooHKo1orii, IHCTUTYT
Hepoxipyprii imeHi akaa.

A.ll. PomogaHoBa, By/. [lhatoHa
Mavibopoan, 32, Knis, YkpaiHa,
04050, e-mail: dr.rozumenko@gmail.
com

PeTtpocurmonoaibHuin AOCTYN € WWPOKO BUKOPWUCTOBYBAHMM AOCTYMOM A0
YTBOpPEHb MOCTO-MO304YKOBOro KyTa, @ TaKoX AN NiKyBaHHSA CYAUHHUX Ta
HEepBOBUX NATONOTIN L€l AiNAHKN.

MeTa: po3pobuTn TeXHiKy AN iIHTpaonepauiiHOro KapTyBaHHS CUrMOMOAIGHOro
CuHyca 3a gonomoroto Tonorpadii kaHany emicapHOi BEHU COCKONOAI6GHOro
BiApOCTKa ANSA NiABULWEHHS TOYHOCTI peTpocurMonoAibHoi kpaHioToMii Ta
3MEHLUEHHS HeraTUBHMX HACNiIAKIB XipypriYHOro BTpy4daHHs.

Marepianu i MmeToan. Y aocnigXeHHs 6yno 3a/y4yeHO MNaUIiEHTIB, SKUM
BMKOHaNM KpaHionnacTU4Hi peTpocurmMonoaibHi AocTynu A0 YTBOpPEHb
MOCTO-MO304YKOBOro KyTa B nepiog 3 Xo0BTHS 2023 ao cepnHsa 2024 poky.
MepionepauiiHy kKoMn'toTepHy ToMmorpadito NpoBeAeHO 3 TOBLIMHOK 3pi3y
0,5 MM B akcianbHin NNOWMHI. MpPOoEKLIitO BHYTPIWHbLOrO OTBOPY KaHany
eMicapHOi BEHM Ha 30BHiLLHIi NOBEpPXHi cockonoAibHOro BiapoCcTKa BU3Hayanm
SIK 3a4HI0 MeXY CMrMonoAibHoOro cMHyca Ta nepesHio Mexy A KpaHioToMii.
MopiBHANbHWUIA aHanNi3 NpoBeAEeHO 3a A0MNOMOrot t-TecTy Ta KpuTepito X2.

Pe3ynbtatun. MNpoonepoBaHO 3 BUKOPUCTAHHSAM TeXHiKM KapTyBaHHS
curmonogaibHoro cuHyca 10 nauienTiB. LLle 10 nauieHTiB 3any4YeHO B KOHTPOJIbHY
rpyny. CepeaHs BiACTaHb Big 30BHILLHbOr0 OTBOPY KaHasy eMicapHOi BeHW 40
NpoekUii 3afHbOT Mexi curmonofibHoro cuHyca ctaHosuna (9,36+£2,17) mm
(6,3-13,20 mm). laHi nicnsonepaduiriHoi koMn'toTepHoi ToMorpadii ceig4Ynamn npo
CTAaTUCTUYHO 3HauyLi BIiAMIHHOCTI MiXK AOC/IAHO Ta KOHTPOJSIbHOK rpynaMu
3a napamMeTpamu kicTkoBoro BikHa (p=0,057) Ta HaBKOJIMLWHbLOIO YEPEMNHOro
nedekTy (p < 0,001). Po3mip KicTkoBMX KianTiB 6yB nogibHUM y BCiX rpynax
(p = 0,114). CepeaHilt yepenHuii gedekT y 4OCNigHIN rpyni 6yB Malixe BABIYi
MEHLLWNM, HiXX Y KOHTPOJbHIN rpyni, — 22,4 Ta 44,5% BignoBigHoO.
BUCHOBKM. TOYHE KapTyBaHHIO CUIMOMOAIGHOIrO CMHYCa 3 BUKOPUCTAHHSM
[aHuX Tonorpadii kaHany eMicapHOi BeHM cockonoaibHoro BigpocTka AaE€
3MOry 3MeHLWNTN obcsar pesekuii KiCTKM Ta nicnsonepauiMHUin YyepenHui
nedexT.

KnwuoBi cnoBa: kaHas emicapHoi BEHU cOocCKkonogi6bHoro BigpocCTKa,
peTpocurmMornogibHa KpaHioToMisi; COCKonoai6bHui oTBip; YepernHa Tonorpagis
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Case Report

A multiple suture craniosynostosis with fusion of sagittal, metopic, and
bilateral coronal sutures: Case report
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Multisutural synostosis, characterized by the fusion of multiple cranial
sutures without a clear underlying syndrome, represents a rare subtype
of craniosynostosis. Particularly uncommon is the simultaneous fusion of
the sagittal, metopic, and bilateral coronal sutures. This report details the
case of a 50-month-old boy, who had an abnormal head shape due to the
simultaneous fusion of four sutures. The closure of the sagittal, metopic, and
bilateral coronal sutures has led to a distinct head shape marked by flattening
of the forehead and anterior skull, contrasting with the typical Mercedes-Benz
pattern observed in craniosynostosis cases. Surgical intervention involved
osteotomy with symmetrical barrel staves in the parietal and frontal regions,
resulting in improved forehead contour.
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Introduction:

Craniosynostosis refers to the premature fusion of
one or more cranial sutures, resulting in an abnormal
head shape [1]. Typically, it manifests as an isolated
fusion affecting a single suture and is not commonly
associated with an identifiable genetic syndrome [2]. In
contrast, syndromic synostoses, though less prevalent,
often involve multiple sutures, including at least both
coronal (C) sutures [3].

Apart from these syndromic cases, a small subset of
patients exhibits a complex pattern of synostosis without
an easily identifiable underlying syndrome. Involvement
of the metopic (M) and sagittal (S) sutures, followed by
the S and bilateral lambdoid (2L) sutures, represents the
most common types of this multisutural, nonsyndromic
craniosynostosis [4]. Simultaneous fusion of the S, M,
and bilateral coronal (2C) sutures is exceptionally rare.

This report presents a case of complex nonsyndromic
craniosynostosis where four sutures (S, M and 2C
sutures) were fused simultaneously and its surgical
management.

Case Presentation:

A 50-month-old boy was admitted to the neurosurgery
department with an abnormally shaped head since early
infancy. He had an uneventful delivery at 30 weeks via
C-section due to a breech-presenting twin. After lying
in an incubator for 3 weeks, he always lagged behind
his peers in terms of head circumference, height and
weight. According to the parents, his development was

normal within the typical developmental milestones.
His head circumference was between the 10th and 25th
percentile for his age group. The patient was examined
for the syndrome before admission to our clinic, but no
pathology was found.

He presented with an unusual cranial shape
characterized by distinctive frontal flattening of
the cranium as the main feature of this rare form
of craniosynostosis. Three-dimensional computed
tomography revealed the fusion of the S, M, and 2C
sutures. Radiological sign of increased intracranial
pressure was also noted via the copper beaten skull
appearance (Fig. 1A). Fundoscopic examination was
normal.

The child underwent surgery. After a bicoronal skin
incision, bilateral paramedian parietal bony incision using
a high speed craniotome along the fused S suture was
made. The middline S bone left in place. The craniotomy
was extended beyond the closed cranial suture along the
M suture. Then bilateral barrel-stave osteotomies were
performed bilaterally and extended to the contiguous
frontal bone with bilateral removal of fused C sutures
(Fig. 1B). The postoperative course was uneventful.
Postoperative assessments noted improvement in
forehead flattening, with further enhancement observed
fifteen months post-surgery. Radiologic evaluation
showed resolution of the increased intracranial pressure
on the cranial bone with widened biparietal diameter
(Fig. 1C).
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Fig. 1A. 3D head computed tomography, lateral and anterior views; fusion of the
bilateral coronal, metopic, and sagittal sutures with signs of increased intracranial
pressure with copper beaten appearance.

Fig. 1B. Peroperative image, lateral and superior view; osteotomy with
symmetrical barrel staves in the parietal and frontal regions

Fig. 1C. 3D head computed tomography, lateral and anteior views; postoperative
15th month, showing improved flattening of the forehead, resolution of the copper
beaten appearance with a widened biparietal diameter.

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Discussion:

In about 85% of cases, craniosynostosis is limited
to a single suture. The anatomical classification is based
on the involved suture [5]. The most common form,
with a prevalence of 45% to 50% of all nonsyndromic
craniosynostosis, is S synostosis. Recent epidemiologic
studies have shown that about 25% of all patients have
M synostosis, which is the second most common form
[3]. C (unilateral or bilateral) synostosis accounts for
17%, while L synostosis is thought to account for 1-5%
of all nonsyndromic craniosynostosis [6].

Approximately 15% of cases are syndromic
synostoses, usually involving multiple sutures, including
at least 2C sutures [3]. When the S+2C sutures are fused,
the membranous bones of the calvarium expand between
the sutures, giving the appearance of a cloverleaf as
in Kleeblattschadel syndrome; or a high forward tilted
head in the form of acrocephaly as observed in Apert
syndrome. In craniosynostosis with 2C+L sutures, the
forehead recedes, resulting in an upturned, posteriorly
declined head and a pointed skull shape, which is
associated with compensatory hypergrowth of the
bregmatic fontanel in the form of oxycephaly as in
Crouzon syndrome [7-9].

Aside from these syndromic craniosynostoses,
there is a small subgroup of patients with a multisutural
synostosis pattern in whom the underlying syndrome is
not readily apparent. Czerwinski et al. retrospectively
analyzed 858 patients who underwent craniosynostosis
over an 18-year period and found only 37 (4%) cases of
nonsyndromic multisutural craniosynostosis [4]. In this
study, M+S suture synostosis (10 of 37), followed by
2L+S suture synostosis (7 of 37) were most commonly
found [4]. In another study, S+L synostosis was found to
be the most commonly observed form of nonsyndromic
craniosynostosis (6 in 20 cases of nonsyndromic
multisutural craniosynostosis) [6]. The simultaneous
involvement of the S+M+2C sutures is exceedingly rare.
Czerwinski et al. reported only three cases, while Boulet
et al. identified only one case in their craniosynostosis
series [4, 5].

This rare case of multiple suture synostosis is
particular in terms of the characteristic head shape. This
is basically the contrary of the shape that occurs in case
of Mercedes-Benz pattern craniosynostosis in which the
fusion of S+2L sutures led to a turricephaly in association
with scaphocephaly. The main cranial characteristic
feature of Mercedes-Benz pattern craniosynostosis is
a frontal bossing associated with a posterior parietal
flattening (S+2L: anterior oxycephaly with posterior
flattening: “Mercedes-Benz pattern”) [1, 10, 11]. It
is important to note that the M suture is naturally a
continuum of the S suture beyond the anterior fontanel
[12] . Therefore in our presented case, as a contrary of
Mercedes-Benz pattern, the flattening was frontal and a
relative backward prominence of that head shape as the
result of S and M synostosis with closed 2C sutures [4-5]
(S+M+2C: posterior oxycephaly with anterior flattening:
“Scapho-trigo-brachicephaly").

Conclusion:

We herein report a rare case of nonsyndromic,
multisutural cranisynostosis involving the S+M+2C
sutures, scapho-trigo-brachicephaly; and a characteristic
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flattening of the forehead, as a contrary of Mercedes-
Benz pattern craniosynostosis.
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BbaraTowoBHMW KPaHIOCMHOCTO3 i3 3pOLEeHHAM cariTaJibHOro, MeTomniyHoro
Ta ABOCTOPOHHbLOrO BiHUeBuX wWBiB: KAiHiYHMA BUNapok

O3aH backypt !, Xigaet L. YaiiH 2, Egxe Yiican 3, TycpaH XikgoHmes !

t Kadeapa Herpoxipyprii, MeanyHui
dakynbTeT YHiBepcuTeTy ICTiHbE,
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Ctambyn, TypeuuunHa
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3BinaineHHsa Herpoxipyprii,
YHiBEpCUTET HayK Npo 340pOB’s,
Micbka nikapHa npod. A-pa Oxemins
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BaraToWwoBHMIA CMHOCTO3, WO XapaKTEPU3YETbLCSA 3POLEHHSM MHOXWMHHUX
yepenHux wWeiB 6e3 YiTKOro OCHOBHOrMO CUMHAPOMY, € PiAKICHUM MiATUNOM
KpaHiocnMHocTo3y. OcobnMBO piAKO 3yCTpiYaeETbCA OAHOYACHE 3pPOLLUEHHS
cariTanbHOro, MeToniYyHoro Ta ABOCTOPOHHbLOIO BiHUEBUX WBIB. Y LUbOMY
CMOCTEepEeXeHHi AeTasibHO ONMCaHo BUNagok 50-MicSYHOro xsaonuymka, sKun
MaB aHOMasnbHy (hOpMYy rosl0oBM Yepes3 OAHOYACHE 3POLLEHHS YOTUPbOX LUBIB.
3aKpuTTAa caritaflbHOro, MeToniyHoro Ta ABOCTOPOHHLOINO BiHLEBUX LWBIB
npusBeno 40 BMPa3HOi OPMU FOMIOBU, LLO XapaKTEPU3YETbLCSA CMNJIOWEHHSM
yona Ta nepeHbOl YaCTUHU Yyepena, WO KOHTPACTYE 3 TUMNOBOK KapTUHOIO
Mercedes-Benz, sika CnoCTepiraeTbCs y BUNagKax KpaHioCMHOCTO3Y. XipypriyHe
BTpy4daHHsa nepepbayano OCTEOTOMiO 3 CUMETPUYHUMKU BoukonoAaibHUMK
njaHkamu B TiM'sHIN Ta N060BIN AinsHKax, Wo A403BONA0 NOKPALMTU KOHTYP
yona.

KnrwuoBi cnoBa: 6paxiyeganisa, KpaHiocMmHOCTO3;, 6aratolwoBHUI
KpaHioOCMHOCTO3; HECUHAPOMHUIN KPaHIiOCMHOCTO3, ckagouepanis;
TpuroHoueganis
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