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Introduction. Interest in this research topic arises from the fact that chronic
subdural hematoma (CSDH) is currently one of the most common neurosurgical
diagnoses in adults. Over the past decade, the incidence of CSDH has more
than doubled. Recent studies have significantly enhanced our understanding
of the mechanisms underlying the formation of CSDH, linking it to recurrent
microbleeds in the subdural space from fragile, newly formed vessels within the
hematoma capsule. Most of these vessels originate from the distal branches
of the middle meningeal artery (MMA). Accordingly, endovascular embolization
of the MMA may help eliminate chronic recurrent bleeding into the subdural
space and facilitate hematoma resorption.

Objective of the study. To summarize current concepts regarding the
pathophysiology of CSDHs and analyze the implementation and use of
endovascular embolization of the MMA in contemporary treatment strategies
for CSDH based on literature data.

Results. A detailed analysis of the literature indicates that a new understanding
of the primary pathological process of CSDH has substantiated approaches
to diagnosing and treating this pathology as an angiogenic process. Recent
research findings demonstrate that endovascular embolization of the MMA in
patients with CSDH is a safe and effective method to prevent recurrence or
progression of subdural hematomas. Comparing different classes of embolic
materials in the treatment of patients with CSDH represents the next step in
ongoing research aimed at standardizing the overall treatment protocol for
chronic subdural hematoma.

Keywords: chronic subdural hematoma, middle meningeal artery,

endovascular embolization.

Relevance

Chronic subdural hematoma (CSDH) is currently
one of the most common neurosurgical diagnoses in
adults. Its prevalence is significantly higher among
the elderly, with the average age at diagnosis being
approximately 70-80 years (The data presented are the
results of studies conducted in the USA and European
countries). The estimated incidence of the condition
ranges from 1.7 to 20.6 cases per 100,000 people per
year. Over the past few years, the overall incidence of
CSDH has more than doubled, and this trend is expected
to continue.

In today's world, most countries are experiencing
an increase in the elderly population, a wider use of
various antiplatelet and anticoagulant medications, and
continuous advancements in the accessibility and quality
of neuroimaging technologies. These factors collectively
explain the current statistical trends in the incidence of
CSDH [1, 2].

Unlike acute subdural hematoma, which directly
causes acute compression of the adjacent brain
areas, CSDH is associated with recurrent microbleeds
into the subdural space from fragile newly formed
vessels within the hematoma capsule. These vessels

predominantly originate from the distal branches of the
MMA. Accordingly, endovascular embolization of the MMA
can help eliminate chronic recurrent bleeding into the
subdural space and facilitate the resorption process of
the hematoma [3].

This review aims to summarize current concepts
of the pathophysiology of CSDHs and to examine the
implementation of MMA endovascular embolization in
modern treatment strategies for CSDHs based on data
from the literature.

Introduction

Historically, the formation of CSDH was considered
a consequence of bleeding primarily from ruptured
bridging veins due to traumatic brain injury. However,
contemporary understanding of the primary pathological
process in CSDH points to the development of
neovascularized hematoma capsules [3]. These
capsules are a hallmark feature of CSDHs. Recent
studies have explored the pathophysiology of CSDH in
detail using cerebral angiography and histopathological
methods, substantiating the view of CSDH as an
angiogenic pathological process. The capsules of
CSDHs are characterized by the presence of newly
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formed thin-walled capillaries lacking a smooth muscle
layer and containing numerous interendothelial gap
junctions, which facilitate continuous exudation.
Thus, the immature and fragile capillaries within the
capsule, prone to rupture, sustain the existence and
progression of CSDH [4, 5]. The vascular supply to
CSDH capsules predominantly originates from the
external carotid artery via the MMA. Due to continuous
microbleeds caused by the increased permeability of
these capsules, the subdural space becomes filled with
fluid [6]. The findings of recent studies have significantly
expanded the previous understanding of the mechanism
underlying CSDH, which was previously attributed
solely to the rupture of bridging veins due to trauma.
These advancements have enabled the development of
diagnostic and treatment approaches that address CSDH
as a complex angiogenic pathology.

Recent studies on the pathophysiological
mechanisms underlying CSDHs have focused on
several critical processes implicated in their progression,
including angiogenesis, fibrinolysis, and inflammation.
The membrane of a CSDH is considered a primary source
of both fluid exudation and recurrent microhemorrhages.
Angiogenic stimuli contribute to the formation of fragile
neovasculature within the hematoma membrane, making
it susceptible to repeated bleeding. Concurrently,
enhanced fibrinolytic activity prevents stable thrombus
formation, thereby facilitating persistent hemorrhagic
events. Furthermore, both the hematoma membrane
and its fluid content are characterized by a significant
presence of inflammatory cells and mediators, which are
believed to promote sustained membrane proliferation
and hematoma expansion.

A comprehensive understanding of the
pathophysiological processes involved in CSDHs
formation has been instrumental in guiding the
development and rationale of therapeutic strategies for
affected patients. Numerous studies have demonstrated
that key mediators involved in neovascularization and
angiogenesis are present in individuals with CSDHs.
Among these, angiopoietins represent a class of growth
factors that play a pivotal role in regulating angiogenesis
and vascular permeability. The overexpression of
angiopoietins may serve as a driving force behind the
formation of fragile neovessels within the membranes
of chronic subdural hematomas. Moreover, the fluid
within CSDHs contains vascular endothelial growth factor
(VEGF) at significantly higher concentrations than those
observed in peripheral blood and cerebrospinal fluid.
VEGEF is a potent pro-angiogenic factor known to enhance
microvascular permeability.

Recent investigations suggest that multiple
interrelated factors contribute to the initiation and
progression of CSDHs. Following traumatic brain injury,
a complex cascade of events—including hematoma
membrane formation, angiogenesis, and fibrinolysis—
appears to underlie the gradual enlargement of the
hematoma. The vascularized and highly permeable
membrane of a chronic subdural hematoma serves as
a continuous source of inflammatory mediators and
recurrent bleeding. These insights into the underlying
pathophysiological mechanisms have paved the way for
therapeutic approaches that aim not only to manage the
hematoma but also to target its root causes [3, 4, 5].

http://theunj.org
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Clinical diagnosis of CSDH can be challenging, as
the disease often progresses without clear or specific
symptoms in its early stages. Although the duration of
the process is frequently unknown at the time of initial
diagnosis, it is believed that CSDH develops over a period
of three weeks or more. CSDHs manifest with a wide
range of symptoms, from acute plegia to mild cognitive
impairment.

The majority of patients with CSDH are elderly,
and other age-related conditions, such as strokes,
Alzheimer’s disease, Parkinson’s disease, dementia,
and others, can clinically mask this condition. Patients
with CSDH often present with complaints of behavioral
changes or cognitive decline. In older individuals,
these changes are sometimes mistakenly attributed to
dementia, particularly if such a diagnosis has been made
previously. (CSDH is considered one of the common
causes of reversible dementia.)

For this reason, CSDH has earned the nickname "the
great imitator," and a significant number of cases are
diagnosed at late stages [7, 8].

Various approaches to the treatment of CSDH
are actively discussed in the scientific literature.
Conservative treatment is generally reserved for
patients without neurological deficits when the maximum
thickness of the hematoma is less than 10 mm and the
midline shift does not exceed 5 mm. For patients with
more pronounced symptoms or larger CSDHs, surgical
treatment is typically preferred.

Although surgical treatment is considered the
mainstay in the management strategy for patients
with symptomatic CSDHSs, several recent studies have
focused on pharmacological treatment in such cases.
The use of modern pharmacological approaches is based
on a thorough understanding of the pathophysiology of
CSDHs. Agents including corticosteroids, tranexamic
acid, statins, and angiotensin-converting enzyme
inhibitors are employed either as monotherapy or as
adjuncts to surgical intervention. According to numerous
studies, the rationale for prescribing corticosteroids in
the treatment of patients with CSDHs is supported by
their well-established anti-inflammatory, antifibrinolytic,
and antiangiogenic properties.

The effectiveness of corticosteroid therapy has
been evaluated based on the regression of neurological
symptoms and the resorption of subdural hematoma
as assessed by cranial computed tomography CT (Key
radiological indicators included a reduction in hematoma
thickness, midline shift, and hematoma density). Thus,
corticosteroids may play a significant role as part of
the treatment plan for patients with chronic subdural
hematomas.

Tranexamic acid is a well-known antifibrinolytic
agent that acts by competitively inhibiting plasminogen
activation and plasmin activity. Activation of the kallikrein
system by plasmin-mediated inflammatory triggers
leads to increased vascular permeability and leukocyte
migration (processes that have been identified in the
capsule of chronic subdural hematomas). Recent studies
aim to confirm the hypothesis that tranexamic acid may
suppress the hyperfibrinolytic activity and increased
vascular permeability of the hematoma capsule, thereby
promoting gradual hematoma absorption. Researchers
have demonstrated that the use of tranexamic acid
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effectively contributes to hematoma volume reduction
and lowers the risk of recurrence.

In most proposed treatment protocols for CSDHs,
a statin—most commonly atorvastatin—is used.
Atorvastatin acts as a competitive inhibitor of 3-hydroxy-
3-methylglutaryl-coenzyme A reductase, thereby
enhancing clearance and reducing circulating levels of
low-density lipoproteins. Studies show that including
atorvastatin in the comprehensive treatment of chronic
subdural hematomas significantly improves long-term
clinical outcomes.

Although pharmacological treatment is not generally
considered an alternative to surgery—which remains the
gold standard in the management of CSDH—the use of
various pharmacological agents has been associated with
improved surgical outcomes. Pharmacological treatment
alone is typically deemed appropriate for elderly
patients or those with contraindications to surgical
intervention [9, 10, 11].

One of the primary challenges of surgical removal
of CSDHs is the tendency for hematomas to recur, often
accompanied by worsening neurological status and
requiring repeat surgical intervention. The recurrence
rate reported in different studies varies significantly,
ranging from 5% to 37%, with most estimates falling
between 10% and 20%. The need for repeat surgeries
is reported to be as high as 12%. [9, 10, 11]. Another
significant issue with surgical intervention is that most
patients with CSDH are elderly individuals with multiple
comorbidities, which increase the risk of transcranial
surgical procedures. This explains the attractiveness of
exploring less invasive treatment options for CSDH. In
this context, MMA embolization has been proposed as a
promising alternative and/or supplement to transcranial
surgical interventions.

Arecent meta-analysis by Chen H. et al. demonstrated
that the use of endovascular embolization of the MMA
in the treatment of CSDH reduces the rate of repeat
surgical interventions to 4.6%-6.8% [12].

The results of three randomized, prospective
studies on endovascular embolization of the MMA for the
treatment of CSDH were presented at the International
Stroke Conference 2024 in Phoenix, USA. The study
titled "Middle Meningeal Artery Embolization Using Onyx
Liquid Embolic System in the Treatment of Subacute and
Chronic Subdural Hematoma" (EMBOLISE) NCT04402632
is a multinational, prospective, randomized, controlled,
open-label, adaptive clinical trial initiated by researchers
to evaluate endovascular embolization for patients
with symptomatic CSDH. The study is being conducted
at 39 centers across the USA using Onyx (Medtronic
Neurovascular, Irvine, CA) with a target enrollment of
up to 600 patients, divided into two groups.

The first group consists of patients with mild
manifestations of CSDH, specifically with a midline
shift <5 mm, hematoma thickness <15 mm, and mild
neurological symptoms. Patients in this group were
randomly assigned into two subgroups (1:1). One group
received only conservative treatment for CSDH, while
the other subgroup was treated with endovascular
embolization of the MMA.

The second group of the study included patients with
moderate or severe manifestations of CSDH: those with
significant neurological deficits, midline shift 25 mm,

and/or hematoma thickness >15 mm. This group was
also randomly divided into two subgroups (1:1). One
subgroup underwent surgical removal of the CSDH, while
the other subgroup received surgical removal combined
with endovascular embolization of the MMA.

The primary objective of the study was to determine
the recurrence rate of CSDH requiring repeat surgical
intervention within 90 days. Additionally, the study
assessed the completeness of MMA embolization,
changes in functional status of patients according to the
modified Rankin Scale (mRS), and neuroimaging results
after 90 days.

According to the published data from the EMBOLISE
study, the recurrence rate of CSDH requiring repeat
surgical intervention was significantly lower in the
subgroup of patients treated with additional endovascular
embolization (4.1% vs. 11.3%) compared to the subgroup
receiving only surgical removal (95% CI 0.11-0.80,
P=0.0081). Furthermore, in the subgroup receiving
surgical removal with MMA embolization, the rate of
neurological deterioration (mRS) (11.9% vs. 9.8%;
P=0.0022) and the rate of serious complications or death
within 90 days did not differ significantly from the control
group. (National Institutes of Health. Embolization
of the middle meningeal artery with ONYX ™ liquid
embolic system for subacute and chronic subdural
hematoma(EMBOLISE).2020. https://ClinicalTrials.gov/
show/NCT04402632).

A clinical study on MMA embolization for CSDH is
also ongoing: Managing Non-Acute Subdural Hematoma
Using Liquid Materials: A Chinese Randomized Trial
of Middle Meningeal Artery Treatment (MAGIC-MT),
a multicenter, prospective, randomized clinical trial
involving 722 patients at 31 centers in China. According
to the published protocol, the MAGIC-MT study compares
the treatment outcomes of two groups of patients with
CSDH (randomization 1:1).

In the first group, patients underwent embolization
using Onyx for the MMA before CSDH drainage, while
the second group received conservative treatment.
Treatment outcomes were compared by the recurrence
or progression of CSDH requiring surgical intervention
within 90 days.

Patients who received endovascular MMA
embolization for the treatment of CSDH had a
significantly lower risk of repeat surgical interventions
compared to the control group—7.2% vs. 12.2% (95% CI
0.37 - 0.63, P=0.02). Additionally, this group of patients
experienced significantly fewer complications within 90
days—6.7% vs. 11.6% (95% CI 0.32 - 0.92, P=0.02) [13].

Another study, Squid Trial for the Embolization of the
MMA for the Treatment of CSDH (STEM), is a prospective,
randomized clinical trial conducted at 33 centers in the
USA, France, and Spain, involving 310 patients with
CSDH. In the STEM study, patients with CSDH were
randomized into two groups (1:1): a standard treatment
group and a group treated with MMA embolization using
Squid (Balt, Montmorency, France).

The treatment outcomes were compared based on
the recurrence rate of CSDH that required repeat surgical
removal of the hematomas within 180 days. (National
Institutes of Health. The SQUID trial for the embolization
of the MMA for the treatment of CSDH (STEM). 2020.
https: // ClinicalTrials.gov /show / NCT04410146).
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The STEM study, like EMBOLISE and MAGIC-MT,
showed that treatment of CSDH with endovascular
embolization was more effective than treatment without
this technique in preventing recurrence or progression of
CSDH (15.2% vs. 39.2%; 95% CI 1.91-6.78, P=0.0001).

The results of all three studies suggest that MMA
embolization in the treatment of CSDH is a safe and
effective method for preventing recurrence/progression
of CSDH, especially as an adjunct to surgical treatment.
MMA embolization has been proposed as a potential
option for the standard treatment protocol for CSDH.
This represents a significant positive breakthrough in
the treatment of CSDH in recent years [14].

Currently, additional studies are planned, specifically
focusing on the role of endovascular embolization of the
MMA as a standalone treatment method for CSDH, as
well as its effectiveness in patients with bilateral subdural
hematomas. Ongoing randomized, multi-center studies
investigate these aspects, along with the effectiveness
of different embolization agents. These studies aim
to further clarify the potential of MMA embolization in
various clinical scenarios and contribute to optimizing
treatment protocols for CSDH [15, 16].

Ebolic Agents: As endovascular embolization of the
MMA is actively being studied as a treatment option for
CSDH, significant attention in recent research has been
given to studying embolic materials. In modern clinical
practice, the aforementioned embolic agents are used in
the treatment of cerebral arteriovenous malformations,
dural arteriovenous fistulas, and other cerebrovascular
pathologies requiring vascular occlusion.

The extensive experience gained over recent
decades with various classes of embolic agents enables
the selection of the optimal approach to the procedure
based on the clinical context.

Polyvinyl Alcohol (PVA) (Boston Scientific,
Natick, MA, USA) and Embosphere (Merit Medical,
USA) Embosphere Microspheres are biocompatible,
hydrophilic, nonresorbable, microspheres produced
from an acrylic polymer and impregnated with porcine
gelatin. The mechanism of action of these agents
involves adhesion to the vessel walls, which induces
a chronic inflammatory response leading to vessel
occlusion. However, the occlusion may be temporary
due to the possibility of recanalization. Currently, PVA
particles are the most commonly used embolic agents
in studies examining endovascular embolization of
the MMA in patients with CSDH. Both non-calibrated
(non-spherical) PVA particles and calibrated (spherical)
PVA microspheres are used.

PVA microspheres represent an innovative approach
to embolization, offering increased accuracy and
reducing the risk of complications associated with
unpredictable reflux or particle aggregation. This
advancement allows for more controlled and effective
treatment outcomes in patients undergoing MMA
embolization for CSDH. [17, 18]. In the study by Schwarz
et al., PVA particles sized 250-350 micrometers were
used for MMA embolization in patients with CSDH.
This particle size range is often selected to balance
effective occlusion of the targeted vessels while
minimizing the risk of non-target embolization and other
potential complications [19]. Kim et al. performed MMA
embolization in patients with unsatisfactory evacuation
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of, particularly those who were on antithrombotic
medications. This group of patients presents a unique
challenge, as antithrombotic drugs can increase the
risk of recurrence or complications due to ongoing
bleeding or incomplete resolution of the hematoma
after surgery. By using embolization, Kim et al. aimed
to address these challenges by reducing the recurrence
rate of CSDH and improving clinical outcomes in patients
who might be at higher risk due to anticoagulant or
antiplatelet therapy [20]. Ban et al. were the first to
evaluate PVA particle embolization (150-250 um) of the
MMA as a primary treatment for CSDH in a cohort of 72
patients. In their study, all asymptomatic patients with
subdural hematomas thicker than 10 mm demonstrated
spontaneous resorption of the hematoma following
the embolization procedure. This finding suggests that
embolization of the MMA using PVA particles could
be an effective approach for treating certain cases of
CSDH, especially in asymptomatic patients, leading to
a reduction in the need for surgical evacuation [21]. In
the study by Onyinzo et al., all patients who underwent
endovascular embolization of the MMA showed complete
hematoma resorption, including those receiving
antithrombotic medications. This result is particularly
significant, as antithrombotic therapy is often associated
with an increased risk of hematoma recurrence or
complications. The success of embolization in these
patients suggests that endovascular treatment can
effectively manage CSDH, even in high-risk groups, by
preventing further bleeding and promoting the complete
resolution of the hematoma [22].

The results of studies demonstrate that endovascular
embolization of the MMA using PVA particles is an
effective method both for preventing recurrences
and as a primary treatment for CSDH, particularly in
patients with high surgical risk. This approach offers a
less invasive alternative to traditional surgical methods,
reducing the likelihood of reoperation and improving
outcomes, especially for elderly patients or those with
comorbidities that increase the risks associated with
surgery.

Several recent studies have described the use
of Embosphere 300-500 uym (Merit Medical) in the
treatment of patients with CSDH. Tiwari et al. used
Embosphere as the sole method for treating primary
and recurrent CSDH, without surgical removal of the
hematoma. The authors noted that the volume of the
hematoma significantly reduced after embolization,
regardless of the initial size. Follow-up examination at
6 months showed no recurrences. This suggests that
Embosphere can be an effective and reliable option for
managing CSDH, particularly in cases where surgery is
not preferred or feasible [23]. Gomez-Paz et al. studied
the resorption time of hematomas after embolization
using Embosphere and EmboGold microspheres, which
are impregnated with 2% elemental gold for visibility
(Merit Medical, USA). Their findings suggest that
Embosphere is a promising material for endovascular
embolization of the MMA in the treatment of CSDH. It
demonstrates high effectiveness and safety, particularly
in patients at risk of recurrence or in cases of primary
treatment. This highlights Embosphere as a valuable
option in managing CSDH, offering a potential alternative
to more invasive treatments [24].
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Liquid embolic materials represent a broad
class of agents that differ in chemical composition
and mechanisms of action. They are unified by a
physical property that aids in preventing unintended
embolization and enhances imaging visibility. Owing
to their ease of handling and the ability to achieve
controlled delivery, liquid embolic agents have proven
to be highly effective for MMA embolization. This
category encompasses polymeric blends and sclerosing
agents. Polymeric adhesive compounds undergo rapid
polymerization upon contact with ionic components
of blood, resulting in the formation of intravascular
emboli. NBCA (n-Butyl Cyanoacrylate) (TruFill, USA) is
a monomeric cyanoacrylate compound that promptly
polymerizes into a solid matrix when exposed to blood
plasma ions. Copolymers such as Onyx (Medtronic,
USA) and Squid (Balt, France) precipitate within the
vasculature, forming a cohesive, sponge-like embolic
mass. Sclerosing agents induce endothelial injury and
protein denaturation, leading to vascular sclerosis.
Compared to particulate embolic agents, liquid embolics
offer superior radiographic visualization and a reduced
risk of non-target embolization. [25, 26].

NBCA (n-Butyl Cyanoacrylate) (TruFill, USA) is
a monomeric cyanoacrylate adhesive that polymerizes
into a solid mass upon contact with blood plasma ions.
It also reacts with endothelial cells, catalyzing the
formation of emboli. Lipiodol acts as a solvent for NBCA,
allowing for adjustment of the concentration to regulate
the polymerization speed of the mixture. This enables
control over the flow rate and depth of penetration
during embolization. It is precisely these properties of
NBCA that enable controlled endovascular embolization,
which, according to most researchers, is considered an
advantage of this agent over other embolic materials.
Additionally, Lipiodol improves the visualization of the
embolizing material during and after the procedure.
Ishihara H. et al. were among the first to use NBCA as
the primary embolic agent for endovascular embolization
of the MMA in the treatment of CSDH in patients with
at least two recurrences. For embolizing the frontal and
parietal branches of the MMA, the researchers used a
solution of NBCA and Lipiodol in a 1:6 ratio. After 21 days,
neuroimaging showed a reduction in the volume of the
subdural hematoma by more than 75% in all patients.
During the 15-month follow-up after the procedure, no
recurrences were observed, and all patients showed a
decrease in the size of the CSDH. [27, 28].

Onyx (Medtronic, USA) is a liquid embolic agent
composed of an ethylene-vinyl alcohol copolymer
solution and dimethyl sulfoxide. In contrast to
cyanoacrylate-based adhesive compositions (NBCA),
Onyx is a non-adhesive material, which reduces the
risk of microcatheter occlusion. Wagqas et al. conducted
one of the first studies on MMA embolization for the
treatment of CSDH using Onyx. In their study, all
patients showed positive outcomes: complete resorption
of the hematoma or a reduction in its size by more
than 50% (according to neuroimaging methods) at the
2-month follow-up. Additionally, all patients experienced
a full regression of neurological symptoms [29]. Another
study involving 46 patients with CSDH treated with MMA
embolization using Onyx-18 provided further evidence
of the efficacy of this embolic agent. After 2 months,

86.4% of patients showed partial or complete resorption
of the hematoma. Most of these patients underwent
endovascular embolization of the MMA as the primary
treatment method without the need for additional
surgical hematoma removal. This reinforces Onyx-18's
effectiveness as a stand-alone treatment option for
CSDH, particularly in patients who are not candidates
for or prefer to avoid surgery [30].

Squid (Balt, Montmorency, France) is a liquid
embolic agent that contains a copolymer of ethylene-
vinyl alcohol, micronized tantalum powder, and
dimethyl sulfoxide. Similar to Onyx, Squid is used for
endovascular embolization, but it features smaller
particles of tantalum powder, which may enhance
visualization compared to Onyx. A pilot study conducted
by an international group of researchers involved
patients who underwent MMA embolization with Squid 12
or Squid 18 after unsuccessful surgical removal of CSDH.
The study found no thromboembolic or hemorrhagic
complications, and all patients showed partial reduction
of the CSDH (more than 50%) within 3 months following
the embolization. This suggests Squid as a promising
alternative for patients who do not respond well to
surgery [31]. Currently, randomized controlled trials are
ongoing to assess the efficacy and safety of new embolic
agents, such as Squid and PHIL (MicroVention, USA), for
the treatment of CSDH. Although these agents have not
yet received FDA approval for the treatment of CSDH,
they have already shown promising results in treating
cerebral arteriovenous malformations (AVMs).

Squid and PHIL are copolymers that have different
mechanisms of action compared to traditional agents
like PVA or NBCA. They offer advantages in terms of
controlled delivery and visualization, which is important
for precise placement of the embolic material. However,
since both materials have not been officially approved
for CSDH treatment, further research is needed to
compare their efficacy and safety with other embolization
methods. Studies that involve comparing different
embolic agents with varying mechanisms of action are
likely to help determine the optimal treatment regimen
for CSDH.

Conclusions

It is predicted that the incidence of CSDHs will
continue to rise in the coming years. Therefore, the
results of studies on treatment strategies for CSDH are
becoming increasingly important.

According to current scientific sources, a new
understanding of the pathogenesis of CSDH has
emerged, linking the development of CSDH with
angiogenic processes in the hematoma capsule, which
explain the mechanisms underlying the transition and
transformation of an acute subdural hematoma into a
chronic subdural hematoma.These processes contribute
to the persistence of recurrent microbleeds from fragile
newly-formed blood vessels in the capsule into the
subdural space, with most of these vessels originating
from the distal branches of the MMA. This justifies the
use of endovascular embolization of the MMA in the
treatment of patients with CSDH.

The published results of randomized studies to date
provide, for the first time, a sufficient level of evidence
(level II) for clinical practice regarding the use of liquid
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embolic agents in the endovascular embolization of the
MMA for the treatment of CSDH in patients.

These studies demonstrate that endovascular

embolization of the MMA should be considered a safe and
effective treatment option and represents a significant
breakthrough in the management of CSDH.

Currently, studies are planned and ongoing that

compare different classes of embolizing materials
to evaluate their relative efficacy and safety in the
treatment of CSDH, as well as to determine their role in
the overall treatment strategy for CSDH.
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3acTocyBaHHA eHAOBACKYNSAPHOiI eMmbonisayii cepeaHbOT 060/10HKOBOI
aprepii B nikyBaHHI XpOHiYHUX cy6aypanbHux rematom. Ornsap niteparypm
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IHTepec Ao o6paHoOi TEMWU AOCMIAXEHHS CNPUYMHEHUA TUM, LWO XPOHiIYHa
cybaypanbHa rematomMa € OAHWM i3 HAWMNOWMPEHILNX HENPOXiIPYPriYHMX
AiarHo3iB y AOpocnuX. B oCTaHHE AecATUpiydYa CNOCTepiraeTbCsA TeHAeHUis
[0 3pOCTaHHSA 3axBOPIOBAHOCTI Ha XPOHiYHI cybaypanbHi rematomu 6inbLu
Hi>XX yABidi. Ha niacTtaBi AaHUX AoChigXeHb, NpoBeAeHNX HeAaBHO, 3HAYHO
pPO3LWMPEHO YSIBNIEHHS MPO MexaHi3M (GOpMyBaHHSA XPOHIYHMX CybaypanbHMX
rematoM. Moro nos’s3yloTb i3 peUUAUBHUMKU MIKPOKPOBOBUIMBAMU B
cybaypanbHMn NPOCTIp i3 KPUXKMX HOBOYTBOPEHUX CYAUH KancCysv reMaToMu.
BinbWicTb UMX CYAMHN NOXOAATH i3 ANCTaNbHUX FiNIOK cepeaHboi 06010HKOBOI
apTepii. ToMmy eHaoBackynsipHa embonizauis cepeaHboi 060/0HKOBOI
apTepii MOXe ChpUATU YCYHEHHIO XPOHIYHOI MOBTOPIOBAsIbHOI KpOBOTEYi B
cybaypanbHuii NnpocTip i npouecy pe3opbuii remaTtomu.

Y3aranbHEeHO Cy4acHi YSIBJIEHHS WOAO NaTodi3ionorii XpoHiYHUX cybaypanbHMX
remaToMm. Po3rnsaHyTo BNpoBafAXeHHSA Ta BUMKOPUCTaHHA €HA0BaCKYyNsAPHOI
embonizauii cepeaHbOi 060/10HKOBOI apTepii B CydacHMX CTpaTerisax NikyBaHHSA
XPOHIYHUX Cyb6AypanbHUX reMaToM 3a AaHUMK NiTepaTypHUX Axepen.

HoBe po3yMiHHA NepBMHHOMO NATO/IOr4YHOrO NPOLLECY XPOHIYHUX cybaypanbHUX
remMaToMm A4asno 3mory obrpyHTyBaTu NiAXoAn A0 AIarHOCTUKM Ta NiKyBaHHS i€l
naTosorii K aHrioreHHoro npouecy. Pe3ynbtat AOCNiAXEHb, NMpOBeAeHUX
OCTaHHIMW poKaMu, cBig4yaTb Npo Te, WO eHAoBacKkynspHa embonizauis
cepefiHbOi 060/10HKOBOI apTepii B NAUIEHTIB i3 XPOHIYHMMU cybaypanbHMMK
reMatomMamm € 6es3neyHum i edbekTMBHMM MeTOA0M AN 3anobiraHHa peunansy/
nporpecyBaHHto cyb6aypanbHoi remaToMu. MOpPiBHAHHSA BUKOPUCTAHHS Pi3HMX
Knacis maTtepianis, Wo eMb0ni3yl0Tb, Y NiKyBaHHI Maui€HTIB i3 XPOHIYHUMM
cybaypanbHMMM reMaToMaMu € HaCTYNMHUM eTanoM B AOC/IAXEHHSX, LWO
TpUBaTb, ANA CTaHAapTu3auii 3arajbHOi CXeMU NiKYBAHHA XPOHIYHUX
cybaypanbHUX remaTom.

KniouoBi cnoBa: xpoHiyHa cybaypasbHa rematoMa; cepegHs 060/10HKOBa
apTepisi; eHAoBacKy/spHa embosi3adis
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B ocTaHHeE AecsaTuniTTa 3Ha4yHO 36inbwKnnacsgd 4yacTtoTa BMKOPUCTAHHSA
iMnnaHTaTiB y Xipyprii xpebTa, 30kpeMa MiXTiNOBUX KOHCTPYKUIN i
TpaHcneamKkynsapHux gikcatopis. Lle 3ymoBuno notpeby B yAOCKOHaneHHi
niaxoAis Ao npodinakTUKM yCKNaAHEHb, WO BMHMKATb Mig 4Yac Ta nicns
onepaTMBHOro BTPyYaHHS. K/lo40BUM YMHHMKOM, L0 BMN/IMBAE Ha e(DeKTUBHICTb
cTabinizauiiHux onepauii, € MiHepanbHa WiNbHICTb KiCTKOBOI TKAaHWHU
(MLKT).

MeTa: BMBUMTM B3AaEMO3B'A30K MiXx piBHeM BiTaMmiHy D, MLWKT Ta yactoToto
HECNPOMOXHOCTiI CMOHAWIOAE3Y B Maui€HTIB, AKi nepeHecnn ctabinizauiniHi
XipypriyHi BTpy4YaHHs Ha xpebTi, a TakoX OUIHUTW ponb NicnsonepauifiHoi
Kopekuii aediumTy BiTamiHie D, i K, y niagBuweHHi cTabinbHocTi dikcauii Ta
3HUXKEHHI PU3UKY YCKaAHEHb.

Marepianm i metogun. I3 ciyHa 2023 p. go rpyaHsa 2024 p. npoBeaeHo
pPETPOCNEKTMBHE MOHOLIEHTPOBE KOrOpTHE A0C/IAXEHHS Ha 6a3i cneuianizoBaHnx
BiagaineHb IHCTUTYTY Henpoxipyprii iMmeHi akaa. A.M. PomogaHosa HAMH
YkpaiHu. lNpoaHanizoBaHO TaKi MOKa3HWKW, AK BiK, CTaTb, iHAEKC Macu
Tina, piBeHb BiTamiHy D (25-(0OH)D,), MWKT (3a naHuMu KOMN'tOTEPHOI
Tomorpadii), y 250 nauieHTiB, Ki nepeHecnun XipypriyHe BTpy4aHHs Ha xpebTi 3
BWKOPUCTAHHSM TPAHCNEAMKYNAPHUX FBUHTIB Ta/ab0 MiXTIiNOBMX iMANaHTaTIB.
[nsa ouiHkM iMNaHTaT-acouiioBaHMX YCKNIaZAHEHb 3aCTOCOBYBaIM OPUTiHabHI
rpagaduii. MicnaonepauinHy kopekuito aediunTty BiTamiHy D nposoawnu 3
BMKOpUCTaHHAM «Conemakc®» (BitamiH D,, BiTamiH K,, w-3-noniHeHacnyeHi
XUPHI KNCOTHK).

Pe3ynbraTtn. 3apeecTpoBaHO BUCOKY 4acToTy gediumty BiTamiHy D Ta
3HWXeHHsA MLUKT y nauieHTiB, aKMM npoBeaeHO nsaHoBi cTabinisauilni
onepauii Ha xpebTi. BusiBneHo 3Hauywy kKopensuito Mix piBHeM 25-(0OH)
D, i cTaHOM KiCTKOBOi TKaHMHKW. HYepes 4 Mic npuitomy «CosieMakc®» y BCix
nauieHTiB piBeHb 25-(0H)D, fAocar pedepeHTHUX 3HaYeHb, WO CBiAYNTb NpPo
edeKTMBHICTb Tepanii. ¥ rpyni kopekuii Bia3Ha4yeHo 36inbweHHs MLLKT, Toai
SIK Y rpyni NOPiBHAHHA — ii 3HMXeHHS. CTaTUCTUYHO 3HaJyLWo 3MeHLwWwwuniacs
YacToTa YCKNaAHEeHb, NOB'A3aHUX 3 iMNIaHTaTaMU: PU3NK PO3XUTYBaHHS
rBUHTIB 3HM3MBCA Ha 69,84 % 3a nepuwi 6 Mic Ta Ha 85,06 % 3a pik, pn3nkK
3MilLeHHs MIXKTINOBUX iMNNaHTaTiB — Ha 56,2 Ta 64,7 % BianosigHo.

BucHoBku. CtabinbHicTb cnoHamMnoaesy 6iNbwoto Mipolo BM3HAYa€ETbCS
aZlanTUBHOI peakKLi€l KICTKOBOI TKAHMHW Ha iMNiaHTauitlo, @ He abCcoNtoTHUMM
3HayeHHsMn MLKT. BukopuctaHHa 36anaHcoBaHoi koMbiHauii BiTaMiHiB
D, Ta K, cnpuse niasunuieHHo cTabinbHOCTI dikcauii Ta 3HUXEHHIO PU3KNKY
nicnsonepauinHnx ycknagHeHb.

KnrwuoBi cnoBa: xipyprisi xpebta; MiHepasibHa Li/IbHICTb KiCTKOBOI TKAHUHU,;
aepiynt BiTamiHy D; iMnnaHTaT-acoyirioBaHi yCKNagHEHHS; CTabi/ibHIiCTb
crioHaunoae3y

BcTyn

KiNIbKiCTb NpoBeAeHUX XipypriyHMX BTpy4YaHb Yy CBITi

3Ha4YHi AOCATHEeHHS1 HAayKOBO-TEXHIYHOro nporpecy
Ta BMpOBaAXeHHSA B MPakTU4YHY OXOPOHY 340pOB’HA
BUCOKOeMhEeKTUBHUX METOAIB JliKkyBaHHS 3HAYHO Mipoto
CNpUano NiaBULLEHHIO e(PEKTUBHOCTI HaAAHHS MeAUYHOI
AONoMOrun HaceneHHwo [1]. s TeHaeHUia HaliBupasHiwa
B Xipyprii. CnocTepiraeTbcs iK po3LWIMPEHHS CMeKTpy
BTPYy4aHb, TaK i 36inbleHHS IXHbOI KiNbKOCTi. 3a AaHMMM
enigemionoriyHnx gocnigxeHo, 3 2000 go 2012 pp.

3pocna Ha noHag 30 % (226,4 ta 312,9 mnH Ha pik
BignoeigHo) [2]. OgHak 3a3HayeHo, Wo noHag 143 MaH
XipypriyHunx BTpyYaHb, HEO6XIAHNX AN MOPATYHKY XUTTS
abo0 3anobiraHHS CTiliKin iHBanigHOCTI, He 6yNno BUKOHAHO
3 TEXHIYHUX, EKOHOMIYHUX UM iHWKX NpuymH [3].
BupasHiwa AvMHaMika cnocTepiraeTbcsa B Xipyprii
xpebTa, WO 3yMOB/IEHO B3aEMOAIEI0 AeMorpadiyHnx
i TEXHOMONYHMX YMHHUMKIB Ta CNocoby XWUTTA MeBHOI
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rpynu HaceneHHs [4]. PO3BUTOK TeXHONOrin y Xipyprii
xpebTa 3a OCTaHHI AeCATUNITTA CNPpUSB 3HAYHOMY
3pOCTaHHIO 4acCTOTW BUKOPUCTAHHSA iMNNaHTaTiB,
30KpeMa MiXTIiIOBUX KOHCTPYKLUIM | TpaHCNeanKynsapHUX
¢dikcaTtopiB. LUs TeHAaeHUis 3yMOB/ieHa He nuwe
BAOCKOHAJIEHHSAM XipypriyHMX MEeTOAMK, @ M 3HAYHUM
pO3WMPEHHAM MNOKa3aHb A0 BUKOHAHHA XipypridyHunx
BTPy4YaHb. Y AOCNiAXeHHi S.S. Rajaee Ta cniBaBT., B AKOMY
npoaHaniszoBaHO AMHAaMIKY KinbKOCTi cTabinisayiiHmnx
XipypriyHMx BTpy4YaHb Ha xpebTi, npoBeaeHunx y CLLUA
3a nepioa 3 1998 no 2008 pp., BUSIBNEHO 36iNblIEHHS
KinbKoCTi onepauint Ha 137 % (3 174 223 po 413 171
BignosiaHO) [5]. Hanbinbwe 3poCTaHHSA KiNbKOCTI
BTPy4YaHb 3adikcOBaHO B MALIEHTIB MOXWIOro BiKY,
WO MOSICHIOETLCS 36iNblIEHHSAM YMCEeNbHOCTI Takoro
HaceneHHs Ta NoTpebu B KOpekLii AereHepaTnBHUX 3MiH
xpebTa. 3acTocyBaHHSA BAOCKOHaNeHNX MeToais dikcauii
TakoX cnpusno 36inblWEeHHI0 KiNbKOCTi onepauin. Taky
TeHAeHUito Bia3Haumnu M.-]. Reisener i cnisaBT. [6],
AKi BUSSBUIM 3HAYHE 3POCTAHHS YacTOTU BUKOPUCTAHHS
iMnnaHTaTiB Y nonepekoBoMy Biaaini xpebTa. 3a nepioa
3 2002 po 2011 pp. KinbkicTb onepauii nonepekoBoro
cnoHaunoaesy 36inbwmnacsi Ha 77 % y CLUATaHa 63 % y
Benukin BputaHii. OCHOBHUMUW NPUYMHAMM LibOrO aBTOPU
BBaXaloTb YNpPOBaAXEHHS MasiOiHBAa3UBHUX METOAIB i
pO3LWKMpPEHHS NOKa3aHb ANS Xipyprii.

AHani3 3aranbHoaocTynHoi 6a3un gaHmx CLLUA National
Inpatient Sample BuaBuB, WO 3arajbHOHALiIOHaNbHI
BMTpPaTW Ha BUKOHAHHS XipypriyHuMx ctabinisauinHmnx
BTPy4aHb Ha rpygononepekosoMy BigAini xpebra 6e3
ypaxyBaHHS CepMO3HUX ycknaaHeHb abo cynyTHix
3axBoploBaHb y nepiog 3 2008 o 2014 p. 3pocnu Ha 7,04
MnH gonapis CLUA (44,41 %) [7]. Llen Bua XipypridHux
BTPy4YaHb 3@ piBHEM €KOHOMIYHOI 3Ha4YyLOCTi nocigae
nepLue Micue cepes HermpoxipypridHnx npoueayp (CymapHi
BUTpPaTW MepeBULLYIOTb Taki Ha onepauii, NoB'dA3aHi
3 KpaHioTOMi€l, Ta eHAOBACKYyNsapHi uepebpanbHi
BTPy4YaHHs B 5,83 pasza), a 3a piBHEM BUTpAT — LWIOCTE
Micue cepepj NikyBasbHO-AIAarHOCTUYHUX npoueayp
y CTPYKTYpi rpyn 3a CTyMNeHeM TSXKOCTi giarHosy
(Medicare Severity-Diagnosis Related Group). Ha aymky
aBTOPpiB, TaKe 3HayHe 3pOCTaHHs NOKa3HWUKIB, iIMOBIPHO,
3YMOBJIEHE HU3KOK YMHHMKKIB, 30KPEMA PO3LINPEHHSAM
3HaHb Npo 6ioMexaHiky xpebTa, pO3BUTKOM Cy4acHUX
MeToAiB AiarHOCTUKWN, YAOCKOHaNEeHHAM XipypriyHux
TEXHOJOrIN Ta IHCTPYMEHTapito, a TakoX 36iNblUeHHSIM
cepeaHbOi TPUBANOCTI XUTTH HacesIeHHS.

3aKOHOMIipHO, WO aKTMBHE BMNpPOBAaAXEHHS
cTabinizayinHnMX BTpy4YaHb Yy MPaKTUUYHY OXOPOHY
340pOB’A CYyNMpOBOAXYETbLCA poO3pobKO MeToAiB
npodinakTMkKM po3BUTKY yCKNagHeHb Ta HebaxaHux
ABWULL, NOB’A3aHMX SK i3 XipypriyHo npouenypoto, Tak
i 37 Hacnigkamu. Tak, BUKOPUCTaAHHA iHTpaonepauinHoi
TpuBMMIipHOI Hagirauii (Image-Guided Navigation), Ha
AYMKY HU3KU AOCNIAHWUKIB, AACTb 3MOry AOCATTU TOYHOCTI
BCTAHOB/IEHHS TPaHCNeAUKYNSPHUX FBUHTIB Grade A
3a knacudikauieto Gertzbein—-Robbins go 99 % [8].
Lle nos’A3aHe 3 MOXAMBICTIO TPUBUMIPHOI Bisyanizauii
aHaToMii NauieHTa B peXuMi peasibHOro 4acy, LWo MiHiMi3ye
noMuaKkM nosunuioHyBaHHs [9,10]. ToyHiCTb yCTaHOBKM
rBMHTIB NpW TpPaAuUINHIA ABOBUMIpHIA dnoopockonii
cTaHoBUTb 70-90%, w0 36inblUy€E PU3NK HEMPABUIIBHOIO
po3TalyBaHHSA FBUHTIB, HECNPOMOXHOI dikcauii, a B
AeAKNX BUNaaKax — YWKOAXEHHSA KPUTUYHO Ba>KJIMBUX
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CTPYKTYp. Tak, BiAOMO, O NpU BUKOPUCTAHHI K/TaCUYHOI
Free-Hand TexHiku HenpaBuibHO BCTAHOBJ/IEHUM € KOXEH
6-1 TpaHCcneanKynspHui reuHT [11].

TakoX PpeecTpylTb HU3KY yCKNnaaHeHb cTabini-
3aUifHMX XipypriyHMX BTpy4YaHb, ski 6e3nocepeaHbo
He NoB’A3aHi 3 TEXHIKOK NpoBeAeHHs onepauii. JocnTb
4YacCTO HeAOCATHEHHA BTOPWUHHO cTabinbHOro
cnoHamnoaesy, AUC/OKaUis MDXTINOBUX iMNnaHTaTiB,
3MilLleHHS Ta eKCTpaKUis TpaHCNeAMKYNAPHUX FBUHTIB,
po3BUTOK gedopMauii CyMixHUX 3i cTtabinisoBaHum
CerMeHTiB 3yMOBJIeHi 0CO6NMBOCTAMU MNali€eHTa,
WO CTAaHOBMUTb CKfNlagHe 3aBAaHHSA B KOHTEKCTI
onTuMi3auii HapaHHA MeAW4YHOI AOoMoOMOorn N notpebye
nepcoHanizosaHoro niaxoay [12]. OaHuM i3 6a3oBux
KpUTepIiB, WO MalOTb KPUTUYHMI BNIMB HA e(DEKTUBHICTb
nposeAeHoro ctabinizauinHoro BTpyyYaHHs, € MiHepasbHa
WinbHICTb KicTKOBOI TKaHuHu (MWKT) [13, 14].
Po3pobneHo Benuky KinbKiCTb MeTOAIB MOJiMNWeEHHS
ctabinbHocTi dikcauii xpebTa, aki nepeabavaloTb §K
NoKasibHe BUKOPUCTAHHSA, TakK i cucteMHe. [pakTU4HO
€AVWHUM METOAOM eTioTPOMnHOoiI Tepanii HM3bkoi MLKT €
KopekKUuis piBHS BiTaMiHy D, WwWo Mae 6e3yMoOBHY nepeBary
yepes BiAHOCHY AeLWeBU3HY Ta AOCTYMNHICTb, MPOCTOTY
KOHTpoNto, 6e3neyHicTb TpUBanoOro 3acToCyBaHHSA B
aMbynaTopHUX yMoBax. 3aKOHOMIPHO, WO Yy BMNaakax
TAXKOro ocrteonopo3y BiTaMiH D yacTo po3rnsaatoTb
K 4YaCTUHY KOMMJIEeKCHOI Tepanii, a noro kombiHauis
3 kanbuiem, bichoocdhoHatamum abo aHaboniyuHMMK
3acobamu (Hanpuknag, Tepuna-paTuaoM) Aa€ HakKpaLli
pesynbTaTtu [15, 16]. 3 ornsay Ha eHAEMIYHICTb
aAediunty BiTamMiHy D y HaceneHHsa kpaiH CxigHoOi
€Bponu, a TakKoX A0BEAEHUN NOro BNAMB Ha cTaH MLLUKT,
aHani3 B3aEMO3B'A3KY MiX 4YacTOTOK HECMPOMOXHOCTI
cnoHgunopesy Ta piBHeM BiTaMiHy D, a Takox
3Ha4yLWOCTi MOro nicnsgonepauinHoi KopekdLii € BaX/MBUM
HanpsiMOM A0CANiAXeHb AN NiABUWEHHS eeKTUBHOCTI
cTabinizauiiHMX XipypriyHMX BTpy4YaHsb.

MerTa: BUBUMTKN B3AEMO3B'A30K MiX piBHEM BiTaMiHy
D, MiHepanbHO LWiNbHICTIO KICTKOBOI TKAHWHW Ta
4acTOTOK HECMPOMOXHOCTI CMOHANNOAE3Y B MaLEHTIB,
aKi nepeHecnun ctabinisauiriHi XipypriyHi BTpy4YaHHSs Ha
XpebTi, a TakoX OUIHUTK pOsb NicasoNepauinHoi KopekLii
AediumnTy BiTamiHiB D, i K, y niasuuieHHi cTabinbHoCTi
dikcauii Ta 3HMXKEHHI PU3NKY YCKIaAHEHb.

MaTepianu i MeTOoaMn

Anszaiin gocnipgyxxeHHs

I3 ciyHa 2023 p. go rpyaHsa 2024 p. npoBefeHo
peTpoCneKTUBHE MOHOLIEHTPOBE KOFOPTHE AO0CNIAXKEHHS
Ha 6a3i cneuianizoBaHuMx BigAiNneHb IHCTUTYTY
Henpoxipyprii imeHi akap. A.MN. PomoaaHosa HAMH
YKpaiHu.

Kpunrepii 3anyyeHHsn:

® MauieHTn BiKOM Big 18 no 81 poky;

® BUKOHAHHA cTabinisauinHoro BTpPy4YaHHS B
rpyaononepekoBoMy Biaaini xpebta 3 BUKOPUCTAHHAM
TpaHCNeAWKYNSAPHUX FBUHTIB Ta/abo MiXTinoBux
iMAnaHTaTIB;

® HAsABHICTb KJiHIYHOT AOKYMEHTaUii, 30KpeMa AaHnx
AoonepauinHoro Ta nicnsonepauiiHoro ob6cTexeHHs B
AVHaMili, Wo Aa€ 3MOory ouUiHUTU CcTabiNbHICTb 4OCATHYTOI
dikcauii, po3TawyBaHHSA BCTAaHOBJIEHUX iMMAHTATIB i
MLLUKT;

CT1aTTsi MiCTUTb PUCYHKM, SIKIi BiOOpaXkaroTbCsi B APYKOBAaHI¥ BepPCii y BIATIHKax Ciporo, B €/IeKTPOHHIN — y KOJIbOPi.
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e ouiHKa nokasHuka 25 (OH)D y nicnaonepauiiHni
nepioa y avHamiui;

e HasBHICTb iHDOpPMOBaHOI 3roan nauieHTa Ha
36MpaHHs, 06pobky gaHux Ta nybnikauito y3aranbHEHUX
pe3ynbTaTiB 38 YMOBW AOTPUMAHHS KOH@IAEHUIMHOCTI.

Kpuntepii Buny4yeHHs:

e 3apeecTpoBaHi iHdpekUiMHO-3ananbHi
nicnsonepauinHi ycknagHeHHs B 6yAb-KWIA TepMiH
CNOCTEPEXEHHS;

e noka3sHmk MLWKT <50 HU;

® MOBTOPHI XipyprivyHi BTpy4YaHHS;

e HenpasuW/ibHa NepBMHHA YCTaHOBKA iMMNAaHTaTIB
(TpaHcneanKynsapHUx reuHTiB un PLIF/TLIF-kenaxen);

® HasIBHICTb B aHaMHe3i TpaBM Ta/abo xipypriuHumx
BTPYyYaHb Ha XxpebTi A0 BTpPy4YaHHs, aHanisoBaHoOro B
LUbOMY AOCNIAXKEHHI;

® HasABHICTb HeonaacTU4YHOro npouecy 6yab-aKoi
nokanisauii abo 6yab-sKoi comaTM4HOI naTonorii B ctaaii
AekoMmneHcauii;

® HasABHICTb CTIKMX MOPYLUEHb NCUXIKW Ta NOBEAIHKM.

AocnipxysaHi napametTpm

ba3oBi KNiHiYHIi NapameTpu - BiK, CTaTb Ta iHAEKC
Macu Tina nauieHTiB.

OuiHky piBHA BiTaMiHy D (25-(OH)D) nposoaunu
3a TaKUMW rpagauisMu: HopManbHuUn — =30 Hr/mn,
HepocTaTHIN — 20-29 Hr/mMn, agediunT — <20 Hr/mn [17].
Y pasi HapaHHA pe3ynbTaTiB y dopmaTi HMONb/n pobunum
rnepepaxyHok 3a ¢dopmynoto

Hr/mMn=(HmMonw/n) : 2,5.

MiHepanbHY LWiNbHICTb KICTKOBOI TKAHWHU OLiHIOBan
Ha niacTasi AaHuMX komn'totepHoi TomMorpadii (KT),
fAKa, 3a AaHWMU HU3KW AOCAiIAXeHb, WwoAo xpebTta €
iHDOpPMaTUBHIWOLI, HiX KnacMyHa ABOXEHepreTuyHa
peHTreHiBcbka abcopbuiomeTtpis (DEXA), i gocTynHiwoto
nauieHTaM HenpoxipypriyHoro npo@int, OCKinbKK
HanyacTile € pyTUHHUM JocniaxeHHsM [18]. BumiptoBaHHSA
BUKOHYBa/n i3 3aCTOCYBaHHSIM MPOrpamMHOro KOMMJIeKcy
RadiAnt DICOM Viewer (Medixant, MNonbwa. Bepcis
Ne 2023.1, Jliuensis N2 1860F047) Ha piBHi cepeaHbOi
TpeTuHu Tina xpebus L1, npu ubomy ROI (region of
interest) eninconoaibHoi opMn po3TalloByBasiM Takum
YMHOM, W06 3aX0ONMUTU MaKCUMarbHY KinbKicTb rybyacTtoi
pPEeYOBUHMU, ane MOBHICTIO BUKIOYNTU KOPTUKANbHUN
wap. BukopuctosyBanu Taky rpajauilo pesynbTaTiB:
HopMasnbHa MLLKT - >120 HU, ocTeoneHisa — 80-120 HU,
ocTteonopo3 - 50-80 HU, Tshkka ¢opmMa ocTeonoposy
- <50 HU [19-21]. MauieHTiB i3 nokasHmMkammn <50 HU
BUyYanu 3 AOCHIAXKEHHS, OCKiIbKM B TakKMX BuMaakax
abo 3acTocoByBanu crneuianizoBaHi MeToaM XipypriyHoro
BTPYYaHHS, Hanpwuknagh, KaHNbOBaHIi FBUHTKU 3
ayrMeHTaui€to noniMeTuameTakpuaaTom, abo HexipypridHi
MeToAM Yepes AyXe BUCOKUI PU3NK YCKIAAHEHD.

Y Hu3Ui BMMNaakKiB npoBoAUAM JoonepauinHy
nMiAroTOBKY 3 Tepani€to y cneuianizoBaHnx NikysasnbHO-
npodinakTUYHMX 3aKnagax.

BikoBi rpynu ana aHanisy cpopmoBaHi BignoBiaHO
Ao pekomeHpauih Endocrine Society Clinical Practice
Guidelines Ta European Society for Clinical and Economic
Aspects of Osteoporosis and Osteoarthritis (ESCEO) [22].

OyiHka ycknagHeHb y nicnsonepayiiiHni
nepiog

3 orngaay Ha BIACYTHICTb Yy CyvacHin nitepatypi
Knacu@ikauin HecnpoMOXHOCTI gikcauii B cuctemi
«TPaAHCMNeAUKYNSPHUIA FBUHT — Tino xpebus», To6TO
«PO3XUTYBAHHS FBUHTA», I'PYHTYOUYUCb Ha HaASABHUX
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aocnigxeHHax [23-26], HaMM 3anponoOHOBAHO Taki
rpagauii:

e Grade 0 (BiACYTHICTb pO3XUTYyBaHHSA): Bi3dyasibHO
Ta KAiHIYHO rBUHT cTabinbHO ¢dikcoBaHUI, HeMaE
O3HaK OCTeO0Ni3y HaBKONO rBMHTA 3a AaHuMu KT um
cnoHaunorpadii;

e Grade 1 (MiHiManbHe pPO3XUTYBaHHSA): He3HauyHe
pO3pOCTaHHSA OCTeoNi3y HaBKOJIO rBUHTa (30Ha
npoceitTneHHa - <0,5 mMM) 3a gaHumum cnipanbHoi KT
(CKT), rBuHT gewwo HecTabinbHW, ane KNiHiYHi cuMATOMMK
BiACYTHIi abo MiHiManbHi. 3MiHM Ha cnoHaunorpami He
Bi3yanisyloTbcs;

e Grade 2 (noMipHe pO3XWTyYBaHHS): 30Ha
NPOCBITNEHHA HaBKkono reuHTa - 0,6-2,0 MM, MOXIMBaA
pPYXnMBICTb FBMHTA NpW Nanbnauii nig yac pesisinHoi
onepauii, KNiHIYHO MOXe CNpUYMHUTK B6inb ym nerky
HecTabinbHICTb KOHCTPYKUIi. 3MiHM Ha crnoHaunorpami
He Bi3yanisylTbcs;

o Grade 3 (3HauHe po3XUTyBaHHS): 30Ha MPOCBIT/IEHHS
>2 MM, FBWUHT BUPA3HO HeCTabiNnbHWN, MOXIMBUN
YaCTKOBWW BUXiA i3 KICTKOBOI CTPYKTypwu. KniHidHi
BMABKN: 6inb, HecTabinbHICTb cerMeHTa, NOpPYLIEHHS
dyHKUIiT. XapaKTepn3y€eTbCS NepeBaHTAaXEHHS CYMiXKHUX
efleMeHTIB MeTasIoKOHCTPYKLUii. 3MiHM BEpUdiKYIOTb Npun
CTaHAApPTHIM peHTreHorpadii;

e Grade 4 (NOBHE PO3XUTYyBaHHS): FBUHT MOBHICTIO
BTpayae dikcauito, Moxe MirpyBaTu, xapakTepHi
3HaAYHi KiCTKOBI AedeKTn ax A0 BTOPUHHOIO nepesiomMy
xpebus. KniHiYHO peecTpytoTb pi3kuit 6inb, NopyLUeHHs
cTabinbHOCTi XpebTa YU KOMNpPeECito HEPBOBUX CTPYKTYP.

Onsa ancnokauii MeXTinoBblX KeWAXiB, TakKoX
I'PYHTYIOUYMNCb Ha OMNWCOBUX AOCAIAXEHHAX [27-29],
3anponoHoBaHO Taki rpagauii (OuiHKy BWKOHYBanu 3
aonomorot peHTreHorpadii um KT):

e Grade 0: BiACYTHICTb 3MillEeHHS;

e Grade 1: He3HayHe 3MiWeEHHA (<2 MM), 3a4HSA
MexXa KenAxa He BUXOAUTb 3a Mexi Tina xpebusa Ta He
CMPUYNHIOE KNIHIYHI CUMNTOMMU;

e Grade 2: noMipHe 3MiweHHs (2-5 MM), 3a4HA Mexa
Kena)xa BMXOAUTb 3a AOpCajibHY MeXy Tina xpebus 3
KoMMpecieo MixxpebueBoro oTBopy abo xpebToBoro
KaHany, ane CNpUUYMHIOE Nuwe nokanbHi 6ontouyi
BiAUyTTS;

e Grade 3: 3HayHe 3MiweHHs (>5 mMM), wo
XapaKTEPU3YETbCA KIIHIYHO KaAapTUHOK KoMMpecii
HEepBOBUX CTPYKTYp, NoTpebye XipyprivyHoi peB.isii.

Mo4aTKoBY OLHKY MO3ULIIOHYBaHHSA BUKOHYBaau i3
3acTOCYBaHHAM CTaHAapTHOI cnoHaunorpadii. ¥ pasi
Bepudikauii >Grade 1 Ans noganblworo MOHITOPUHIY
Bukopucrtosysanm CKT.

MpoBoannun kopekuito aediunty BiTaMiHy D y
nicnsonepauiiHuii nepiog i3 BUKopuctaHHsaM «Conemakc®
4000» (BiTamiH D, (xonekanbuudepon) - 100 mMkr
(4000 MO), BitaMiH K, (MeHaxiHOH, MK-7) - 100 Mk,
w-3-noniHeHacu4yeHi XupHi kucnotn - 400 mr) abo
«Conemakc® 5600» (siTamiH D, - 140 mkr (5600 MO),
BiTaMiH K, — 100 MKr, ®-3-M0fiHEHACUYEHI XXUPHI KNCNOTK
- 400 mr). BupobHuk - TOB «Conedapm» (JlaTsis).
KoHTponb piBHAa 25-(OH)D, BUKOHYBaniM KOXHI 2 Mic
[0 AOCATHEHHS HOPMafbHWUX MOKa3HMKIB i3 HAaCTYMNHUM
MOHITOPUHIOM KOXHi 6 Mic. YacToTy BUKOHaHHA
KOHTPO/SIbHUX peHTreHorpadi un CKT BM3Hauyanu 3a
KNIHIYHMMW NOKa3aHHAMM.

CTaTuCcTMYHMI aHai3

CtatnctuuHy ob6pobky AaHUX BUKOHAHO 3
BMKopuctaHHaMm R (Bepcia 4.0.5., R Foundation for
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Statistical Computing) y cepeaosuwii po3pobku RStudio
(Bepcis 1.4.1106).

Pesynbtatn

Ans ananisy 6yno BigibpaHo 250 KNiHIYHNX BUNaaKiB
Ha niacTaBi HAABHOCTI MEANYHOI AOKYMeHTauil Ta AaHnX
ob6cTexeHb, HaAdaHUX NauieHTaMM B nicnsonepauinHnmn
nepioa AuCTaHuUinHO. MauieHTiB po3noAinuan Ha Tpwu
rpynu 3anexHo BiJ HassBHOCTIi MOKa3aHb A0 KOopekKwuii
piBHa BiTaMiHy D, (3a piBHem 25(0OH)D,) Ta dakTy
npunomy «Conemakc®»:

1) nauieHTu, ki He noTpebyBanu Kopekuii BMIiCTy
BiTaMiHy D, (No Need for Correction (NNC)), - piBeHb
BiTaMiHy D, y Mexax Hopmu;

2) nauieHTu, aki npuiiManun «Conemakc®» y
pekoMeHaoBaHMX fo3ax (Solemax Recommended Dose
(SRD)), - piBeHb BiTaMiHy D, noTpebyBaB KopekLuii;

3) nauieHTn, aki notpebyBann kKopekuii BMIiCTy
BiTaMiHy D,, ane He npuiimanu «Conemakc®» (Needed, but
Not Treated (NNT)), — nauieHTn 3 BUsiBNneHow noTpeboto
B HOpManisauii piBHA BiTaMiHy D, AKi 3 pisHUX NpUUnH
BiAMOBUNMUCS Bi4 Kopekuii B 6yab-akiin dopmi. JaHi uiei
rpynu 3asyyeHo B aHani3, OCKiIbKWM MauieHTU Hazanm
pe3ynbTaTh nicnsgonepauiiHuX KOHTPONbHUX 06CTeXEHb
(3okpema cnoHaunorpadii) Ta nabopaTopHi NOKasHUKMU.

Tab6smys 1. KopoTka XapaKTepucTMKa NauieHTiB

13

Kopekuis piBH#A BiTamiHy D, y nicnsonepauinHunii
nepioa He pernamMeHTOBaHa XOAHUMU OdILINHUMMK
NpoOTOKOMIaMU, TOMY MPU3HAYEHHSA Majau nwe peko-
MeHAauiMnHUI xapakTep.

XapaKkTepucTuKy rpyn nauieHTiB HaBeaeHo B Ta6bur. 1.

MepBUHHUI aHani3 AaHWX Nokas3as, WO MNaLiEHTH
rpynn NNC xapakTepusyloTbCa CTaTUCTUYHO 3Hauylle
MOJIOALWNM BiKOM nopiBHAHO 3 rpynamu SRD i NNT. Kpim
Toro, y nauieHTie rpynn NNC 6ynn BuLi NOKasHUKMK
MLWKT (p < 0,001), HiXX y nmauieHTiB iHWKUX rpyn. Y
XOAHOMY BMMNaAKy He 3apeecTpoBaHO BUPa3HWUW
OCTeonopo3, a ABuULa OCTeoneHii BiA3HayvYeHi nuwe B
10,5 % Bunaakis.

BiaHOoCHO Monoaui Bik nauieHTiB rpynu NNC
TaKoX BMJIMHYB Ha CTPYKTYPY BUMKOHAHUX XipypriyHnx
BTpyYyaHb. [lepeBaxanun nonepekosBi ANCKEKTOMIi 3
kopnopoaesom (posterior lumbar interbody fusion
(PLIF)). I3onboBaHy TpaHcneankynspHy dikcauito (TMNO)
BMKOHYBasM MNepeBaKHO MasoiHBa3MBHUMMU MeToAaMu
yepes3 HeycksaAHeHi TpaBMaTU4YHI YWKOAIXKEHHSA
xpebTa, wWo nepeabayaloTb HeNpsMy AEKOMMpPECito Ta
cTtabinizauito. OCHOBHUMKU nMoka3aHHaMKM ana TNO y
noeaHaHHi 3 PLIF 6ynu HecTabinbHMM cnoHaunonictes
i3 ABMLWLAMW CNOHAMNONIZY.

Moka3Huk fpyna pP*

NNC (n=38) SRD (n=115) NNT (n=97)

Cratb:

YO/OBIKMU 14 (36,84 %) 43 (37,39 %) 47 (48,45 %) 0,13784

XKIHKM 24 (63,16 %) 72 (62,61 %) 50 (51,55 %)

Bik, poku (MeaiaHa): 29 (95 % A1 - 51 (95 % AI - 47 (95 % Al - 0.3027*
26,94-33,58) 46,98-51,84) 45,68-51,16) !

18-40 32 (84,21 %) 28 (24,35 %) 33 (34,02 %)

41-60 5 (13,16 %) 62 (53,91 %) 42 (43,3) % 0,2299"

>60 1 (2,63 %) 25 (21,74 %) 22 (22,68 %)

IHaekc macu Tina, Kr/m? 24,55 (95 % AI - | 24,20 (95 % AI - | 25,40 (95 % AI - 0.07307*

(MepiaHa) 22,77-25,01) 23,64-25,15) 24,51-26,13) !

Twun XipypriyHOro BTpy4aHHs:

PLIF 30 (78,95 %) 69 (60 %) 50 (51,55 %) 0,3382"

Tno 2 (5,26 %) 14 (12,17 %) 18 (18,56 %)

TA® + PLIF 6 (15,79 %) 32 (27,83 %) 29 (29,9 %)

MLKT, HU (megiaHa): 156,65 (95 % AI | 93,90 (95 % AI - | 96,10 (95 % Al - 0.4631*

- 145,72-163,19) 94,11-104,42) 95,56-105,52) !

HOpMa 34 (89,47 %) 23 (20 %) 23 (23,71 %)

OCTeoneHis 4 (10,53 %) 62 (53,91 %) 54 (55,67 %) 0,5972"

0oCcTeonopos - 30 (26,09 %) 20 (20,62 %)

25-(OH)D3, Hr/mn: 43,53 (95 % AI - | 20,68 (95 % AI - | 20,09 (95 % AI - 0.9919%
41,21-48,94) 20,35-21,67) 20,42-21,97) ’

HOpManbHUM 38 (100 %) - -

HeaoCTaTHIN - 67 (58,26 %) 50 (51,55 %) 0,40052

Aediunt - 48 (41,74 %) 47 (48,45 %)

TTpuMiTKN:

PLIF - posterior lumbar interbody fusion; TN® - TpaHcneankynspHa ¢ikcauis; I — goBipuynii iHTepBarn.

Po3paxoByBajin CTaTUCTUYHY 3HaYyLiCTb BigMiHHOCTeN Mix rpyrnamm SRD 1a NNT; & — kpuTtepi x? lMipcoHa 3
roripaBkoro UeriTca Ha be3riepepBHICTb; * — paHroBuii KpuTepiv BilIkOKCOHa 3 rnonpaBkoto Ha 6e3repepBHICTb;

* — kputepin x? lNipcoHa.

http://theunj.org
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Mpynun, paHi SKUX BMKOPUCTAHO AN19 NOAAbLIOro
aHanizy (SRD i NNT), cTaTUCTUYHO 3Hayywo He
BiApPi3HANUCSA 3a AOCNIAXYBaHMMKWU napaMmeTpamu,
Wo NiaATBEPAXYE iX MOPIBHAHHICTbL i 3abe3neuye
KOPEKTHICTb NoAanbloro aHanisy. CratuctmyHa obpobka
BCi€i KOrOpTW NaUIEHTIB Aana 3MOry BUSBUTU MNEBHI
3aNeXHOCTi, AKi Yy3roaXylTbCs 3 AaHUMKU niTepaTypu
Ta NiATBEPAXYOTb KOPEKTHICTb MeTogonorii 36opy 1
aHanisy AaHux.

BapTui yBarm B3aemMo3B’a30k Mixx MLLKT, cTtaTTio Ta
BiKOM nauieHTiB (Puc. 1A).

Y Biui o 40 pokiB 3ape€eCcTpoBaHO NepeBaxHo
HOpMasibHi NokasHukn MLLUKT. 3 88 nauieHTiB Ui€i BIKOBOT
kateropii y 63 (71,6 %) MLWKT craHosuna =120 HU,
y 20 (22,7%) - 6yna B aiana3oHi, xapakTepHOMY Ans
ocTteoneHii, y 5 (5,7 %) - Bianosigana octeonoposy.
Po3noain AaHux xapakTepu3y€eTbCSA MOMIPHUM PO3KWAOM,
Wo niaATBepAXYETbCA KoediuieHTOM Bapiauii (CV
— 22,96 %) i cBig4YnTbL Npo BiAHOCHY cTabinbHICTb
3HayeHb MLLKT y Wi BikoBiV rpyni nonpu iHAnBiAyanbHi
BiAMIHHOCTI. AHani3 NOKa3HUKIB BUSABUB MPakKTUUYHO
NiHiMHY 06epHeHO NponopuiliHy 3anexHicTb MLKT Bia
BiKY, WO MiagTBEpAXYETbCS KoediuieHTOM kopensuii
MipcoHa (r= —0,684). YCTaHOBNIEHO CTaTUCTUYHO 3HaYYLLi
cTaTeBi BIiAMIHHOCTI 3a Noka3HukoM MLUKT y nauieHTiB
BikoM A0 40 pokiB: MeagiaHa — 149,40 HU (95% poBipuunit
iHTepsan (A1) - 137,14-154,15) ans xiHok i 130,50 HU
(95% AI - 117,81-138,42) ans yonosikie (p = 0,0044).

BikoBa rpyna 41-60 pokiB xapakTepu3yBanacs
3HMXeHHaM MLKT. ¥ 64,9% nauieHTiB NOKA3HUKK
Bignosigann piana3oHy ocTeoneHii, y 22,8 % -
ocTeonoposy. Jinwe B 12,3% nauieHTiB 3apeecTpoBaHoO
HopMasbHi 3HayeHHsA MLLKT. Po3kua oTpuMaHnx 3HadeHb
6yB noMipHum (CV — 20,92%). Y uin BikoBi kaTeropii
BUABNEHO MPOTUNEXHY 3aseXHiCTb NokasHuka MLUKT
Big cTaTi. Y XiHOK MegiaHa ctaHoBwuia 91,30 HU (95 %
Al - 87,14-97,41), y uonosikie — 94,90 HU (95 % AI
- 92,00-102,91), ane pi3HnUa He Byna CTaTUCTUYHO
3Hauywoto (p=0,1266). Kopensuia Mixk CTaHOM KiCTKOBOI
TKAaHWHW Ta BiKOM TakoxXx 6yna 3HayHO cnabwoto
MOPIBHSAHO 3 MoMOALWMMK NauieHTamMu (r= —0,2614), wo
BKa3ye Ha ocnabneHHs 3anexHocTi MLWKT Bia Biky B Ui
rpyni. BisyaneHuii aHanis niHii tpeHay (AmB. Puc. 1A)
[0O0LAaTKOBO NiATBEPAMUB, WO Y YOJIOBIKIiB 3asexXHiCTb
MLLUKT Bia Biky BUpa)keHa 3Ha4YHO cnablie, HiX Y XiHOK.
Lle Moxe cBigYMTK Npo cTaTteBi 0COBNMBOCTI AMHAMiKMK
KiCTKOBOT WiNbHOCTI, NoB'A3aHi 3 BiAMIHHOCTSMM
MeTaboniYHNUX Ta rOpMOHaIbHNX YNHHUKIB.

Y nauieHTiB BikOM noHag 60 pokiB BiA3Ha4yeHO
TaKy caMy TeHZeHLUilo, Wo i B Monoawux ocib. YacTtka
MauieHTiB i3 0CTEONOpO30M CcTaHoBuia 29,6 %, 3
ocTeoneHie - 54,2 %, 3 HopManbHoto MLWKT - 6,3 %.
MepiaHa nokasHuKiB ANg XiHOK i 4yonosikie — 80,30
HU (95 % AI - 74,53-85,76) i 96,45 HU (95 % AI -
84,75-103,94) BignoBiAHO, BiIAMIHHICTb CTAaTUCTUYHO
3Hauywa (p = 0,0125).

3 ornaay Ha gadi nitepaTtypu nia Yac aHanisy MoXxHa
6yno ouvikyBaTu 3HA4YHOro 3HWXxXeHHst MLIKT y xiHok
rnocTMeHornaysasibHOro rnepioay, asae rnpu iHTeprnpetauii
pe3ynbTaTiB Cnig ypaxoByBaTW, WO MNaUi€EHTIB i3
BUPa3HUMN BUSBaAMM OCTEOMNOPO3Y He 3anyyanu B
AOCNIAXEHHS.

Axanis piBHs 25-(OH)D, 3anexHo Bia BiKy nauieHTiB
BUABUB CXOXY TeHAEHL,i0, ane € ocobnusocTi (Puc. 15).
Y nauieHTiB Monogoro Biky (<40 pokiB) O4ikyBaHO
3apeeCcTpoBaHoO By MokasHuku 25-(0H)D,, ane HaBiTb

http://theunj.org
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Y Ui BiKOBI# rpyni HOpManbHWii piBeHb BiTaMiHy D, Manu
nuvwe 36,36 % nauieHTiB, TOAI AK MOro HEAOCTaTHICTb —
44,32 %, pediunt - 19,32 %. Y BikoBi# rpyni 40-60 pokis
posnogin 3a piBHeM 25-(OH)D, cTaHoBMB BiAMNOBIAHO
4,38, 50,0 ta 45,61 %, a y nauieHTiB BikoM noHaa 60
pokiB — 2,08, 43,75 ta 54,17 %. MepiaHa 3Ha4yeHHSA
25-(0OH)D, y pi3HuUx BiKOBMX rpynax:

e <40 pokiB: 27,23 Hr/mn (15,94-65,28), y
yonosikiB — 22,97 (95 % Al - 24,32-32,62), y XiHOK
-29,32 (95 % AI - 29,01-36,79);

e 40-60 pokiB: 20,26 Hr/mn (15,15-33,71), vy
yonosikiB — 20,61 (95 % AI - 20,34-23,84), y XiHOK —
19,70 (95 % AI - 19,73-22,58);

e >60 pokiB: 19,56 Hr/mn (15,13-29,79), y
yonosikiB - 21,24 (95 % Al - 18,21-26,86), y XiHOK
-19,38 (95 % AI - 18,75-21,08).

MokasHuku 25-(OH)D, 6ynn HM3bKMMMK HaBITb 3
ypaxyBaHHAM eHAeMiyHOoCTi aediunTty BiTaMmiHy D,
XapaKTepHOro A YKpaiHu, ane BOHM BiaobpaxkytoTb CTaH
He 30pOBOro HacesfieHHs, a NauieHTiB i3 naToforiamu
OMOPHO-PYXOBOro anapaTy, 3okpeMa xpebta. PO3BUMTOK
i NporpecyBaHHs 3aXBOpOBaHb MOrNM 6y TN CNPUYMHEHI
aediumToM BiTaMiHy D, KMl 3HA4YHOK Mipo BMNIMBAE
Ha CTaH KiCTKOBOI TKaHWHM Ta MeTabonisam, a aediumt
BiTaMiHy D - HaaBHiCcTIO naTtonorii, ska obmexye
PYXJ/IMBICTb, W0 3aKOHOMIPHO NPU3BOAUTL A0 3MEHLUEHHS
yacy nepebyBaHHS Ha BiAKPUTOMY COHLi Ta NepeLUKOAXaE
afeKkBaTHOMY CMHTe3y BiTaMiHy D y wkipi. Uen dakTt
NiATBEPAXYETLCSA TAKOX TUM, LLO Bapiauisa rnokasHuKa
25-(0OH)D, y monogomy Biui 3HauHo Buwa (CV - 43,1 %)
NOpPIiBHSIHO 3i cCTapwmMn BikoBuMuM rpynamm (CV - 27,29
Ta 30,61 % BignosigHo ans rpyn 40-60 pokis Ta noHaa
60 pokiB). Lle moxe cBig4YnTM Npo 6inbwy HEOAHOPIAHICTb
UMHHUKIB, SIKi BMIMBAIOTb Ha piBeHb BiTaMiHy D y Monioanx
nauieHTiB (0C06IMBOCTI CNOCOBY XUTTSA, AIETUYHI 3BUUYKMK
Ta iHAMBIAyanbHi BigMiHHOCTI B MeTabonismi).

B3aemo3B’a30kK piBHA 25-(0H)D, i MLLKT y nauieHTis
i3 naTonoriero xpebTa, WO aHanNi3yeETbCH B HalwoOMy
AOCNiAXEeHHi, Mae Burnaa HabnuxeHoi 4o niHikHOI
CUIrMoifanbHOI 3aneXHOCTi 3 acMMNTOoTaMu, AKi
BM3HAYeHO SIK MOTEHUINHO AonyCTuMi @i3ionorivHi
3HavyeHHs (Puc. 2). Npun UbOMy pO3KWA MNOKas3HWKa
25-(0OH)D, TUM MEHLLNIA, YUM BUPA3HILLi OCTEONOPOTUYHI
3MiHu (37,79 % npu HopManbHih MLWKT, 28,78 % npwu
ocTeoneHii Ta 11,3 % npu ocTeonoposi), Wwo, iMoBipHO,
Ma€ natodisionoriyHy ocHoBy. XapakTep aHasni3oBaHoi
3a/1eXXHOCTi Aa€ 3MOry NpoBeCTM MaTeEMaTUUYHWUW
aHani3s i3 3acTtocyBaHHSAM MoaudikoBaHOT dyHKUIT
Hacun4yeHHa Mixaenica-MeHTeH. Y UbOMY BUMaAKy
obpaHa Moaudikauisa Ana 3anydyeHHa napameTpa
aCMMNTOTUYHOIO 3pPOCTaHHA, WO BiAMOBIAAE OAHOMY
3 BapiaHTiB 4OTMpPbOXNapaMeTPUYHOT NOFiCTUYHOIT
dyHKUiT. Lle nae 3Mory MaTeMaTUYHO CXapakTepu3yBaTu
HeniHikHI 3MiHM NapaMeTpiB Yy CUCTEMi 3 ypaxyBaHHSM
NoYaTKOBOIrO PiBHA, LWBWAKOCTI 3pOCTaHHSA 11 aCUMMATOTY.
B3aeM03B'930K OnMMNCYeTLCS hOpMYo0

id—a)
1 +€—h||r'|rﬂ.l'i—r] { 1)-"

MUIKT = a +

aAe MWKT - papgionoriyHo BM3HayeHa MiHepasibHa
WiNbHICTb KiCTKOBOI TKaHWHU, HU;

VitD, - nokasHuk 25-rigpokcuxonekansumndepony
B CMpOBaTLUi KpPOBi, HI/MN;

a (HwxHs acumnToTa) — 6a3osui piseHb MLKT npwu
TSXKOMY gediunTi BiTaMiHy D;
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d (BepxHs acuMmnTOoTa) — Mexa, Bulle 3a SKy
36inbleHHs piBHA BiTaMiHy D He Ma€ 3Ha4yHOro edekTy;

b (kpyTicTb) — wWBKMAKICTb 3MiHKM MLLUKT 3anexHo Big
piBHS BiTaMiHy D;

¢ (Toyka neperunHy) — To4yka, Ae BnauvB BiTaMiHy D Ha
WiNbHICTb KiCTKOBOT TKAHWUHU MaKCMMasbHO e(peKTUBHUIA.

Y pe3ynbTaTti aHanisy oTpuMaHoO TakKi gaHi moaeni
nporHo3yBaHHA: @ - 78,76+6,18 (p<0,001), d -
155,42+4,16 (p<0,001), b - 0,324+0,077 (p<0,001),
c - 24,78+0,77 (p<0,001). CepenHa noxmbka nporHosy
cTaHoBuna 21,88, wo CBig4YNTb NPO BUCOKY TOYHICTb
mozeni agns 6ionoriyHnx npouecis (Puc. 3).

HacTtynHum eTanom aHanisdy 6yno BMBYEHHS BNIMBY
«Conemakc®» Ha piseHb 25-(OH)D, y cupoBaTui Kposi.
[OunHaMika 3MiH, cTpaTudikoBaHa 3a BikOBMMK KaTeropisiMm
3 ypaxyBaHHAM cTaTi, npeAcTaBfieHa Ha Puc. 4.

3a AaHUMK NEpPBMHHOrO TeCTyBaHHSA, B rpyni SRD
26,92 % nauieHTiB BikoM go 40 pokis Manu aediumt

WinexicTe KicTROBOT THAHKHK, HU

PigaHb 25-(0H)03, vriman

15

BiTamiHy D (11,54 % yonosikie i 15,38 % XiHOK). ¥
73,08 % nauieHTiB 3apeecTpoBaHO HEAOCTaATHICTb
BiTaMiHy D (y 30,77 % uonosikiB Ta 42,31 % XiHOK).
Yepes 2 Mic npuiiomy «Conemakc®» HefoCTaTHICTb
36epiranaca nuwe B 3,85 % nauieHTiB, TOAi SK
HOpManbHuin piBeHb 25-(0H)D, gocarHytuin y 96,15 %
nauienTiB (42,31 % yonosikiB Ta 53,85 % XiHOK).

Y BikoBin rpyni 40-60 pokiB aediumT BiTaminy D 6yno
BusisneHo B 48,44 % nauieHTiB (14,06 % 4onosikiB Ta
34,38 % xiHOK), HegocTaTHiCTb — y 51,56 % (20,31 %
yonosikiB Ta 31,25 % xiHok). Yepe3 2 Mic npuitomy
«Conemakc®» HegocTaTHICTb BiTaMiHy D 36epiranacsa y
25,0 % nauieHTiB (3 0AHAKOBO 4acTOTOK Y YOJIOBIKIB
Ta XiHOK), HOpMani3auii Uboro rNokKasHuWKa [OCArHYTO
B 75,0 % nauienTiB (21,88 % uonosikiB Ta 53,12 %
XIiHOK). TaKMM YNHOM, AMHaMiKa perpecy HeoCTaTHbOro
BMicTy 25-(0OH)D, y cupoBaTui A€LWO HMXYa MOPiBHAHO
3 MONOALWMMMK NMauieHTaMu.

L

]

45 5
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35
PieeHe 25-(0OH)D3, Hrimn

Puc. 2. 38'A30K Mix piBHeM BiTaMiHy D3 Ta MLUKT
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Puc. 4. JnHamika nokasHuka 25-(OH)D3 y cupoBaTui KpoBi Ha Tii npunoMy «ConemMakc®» y nicnsonepauinHmi

nepioa

Llle MeHLW BWMpa3Hi 3MiHM 3apeEeCcTPOBaHO Y BIiKOBIN
rpyni noHag 60 pokiB. 3a AaHUMU NEPBUHHOroO
TecTyBaHHA, 40 % nauieHTiB Manu gediunT BiTaMiHy
D (12 % 4yonosikiB Ta 28% XiHOK), pewTa — MOro
HepocTaTHICTb (28 % 4vonosikiB Ta 32 % XiHOK). Yepes
2 Mic npuinomy «Conemakc®» HegocTaTHiCTb 36epiranacs
B 32 % nauieHTiB (12 % 4onosikiB Ta 20 % XiHOK), ToAi
AK HOpManbHWit piBeHb 25-(0H)D, aocarnyTuin y 68 %
nauieHTiB (28 % 4Jonosikie Ta 40 % XiHOK).

Yepes 4 mic npuiiomy «ConemMakc®» y BCiX nauieHTiB
rpynu SRD nokasHuku 25-(0H)D, y cupoBaTui Kposi 6ynn
B MeXxax pedepeHTHOro agiana3soHy.

BisyanbHa ouiHka rpadikiB, a TakoXx XapakTep
npouecy, WO po3rnspgaeTbcs, AalTb 3MOry
anpoKcMMyBaTU AMHaMiKy nokasHuka 25-(OH)D, vy
CUpoBaTLUi KpOBi Norapm@MivyHOK KPMBOLO, LLO AAE 3MOTY
NPOBECTM MaTeEMaTUYHUM aHaNi3 KiNbKiCHOI OLIHKM 3MiHK
LbOro nokasHuka. ®opmyna mogeni

AVitD3 =a+ (b-In(T)} (2),

Ae - npupicT piBHSA BiTaMiHy D;
T - vac (y Micsausx, noymHatoum 3 T = 1, wob
yHUKHYTH In (0));

http://theunj.org

a - NoYaTKOBMIM piBEHb NPUPOCTY, O € KOHCTAHTO;

b - koediuieHT, Wo Bigobpaxye iHTEHCMBHICTb 3MiHM
NpMpPOCTY piBHA BiTaMiHy D 3i 36inbweHHAM yacy.

Onsa KoXHOT BiKOBOT rpynu Ta ctaTi NpoBefeHOo
MOoAeNntBaHHSA 3 BUKOPUCTaHHAM dopmynu (2).
PesynbTaTtu aHanizy ganu 3Mory BCTaHOBWUTWU OCHOBHI
3aKOHOMIipHOCTI. Tak, MOPiBHAHHSA BIKOBUX rpyn BUSBUIO
MOCTYMOBE 3HMXEHHS K WBUAKOCTI npupocTy (b), Tak
i MOYaTKOBOro piBHA NPUPOCTY (&) i3 BiKOM. Y 4ONOBIKiB
no4yaTKoBUI piBeHb (a) 6yB BMLLMM Y BCiX BiIKOBMX rpynax,
ane 3 BiKOM 3HUXYBABCS CUJbHILLE. Y XIHOK WBNAKICTb
npupocTy (b) 3anuwanacs BULWOK, HIX Yy YOJOBIKIB, Y
BCiX BiKOBUMX rpynax, Lo BKa3ye Ha BUpa3Hilly ANHAMIKY
3MiH piBHSA BiTaMiHy D,.

Toukmn ynosinbHeHHsA (T, T, Toor Tos Tos)
3anuvwanuca ctabinbHMMKM AN BCiX BIKOBUX Tpyn §iK
y 4YO0s0OBIiKiB, Tak i B XiHOK. Lle Moxe cBigunTtn npo Te,
O MpoLUeC YyMoBislbHEHHS 3pOCTaHHA PiBHA BiTaMiHy D,
BiAOYBaETbCS 3a CXOXUM CLieHapiEM He3anexHo Bif BiKy,
ane 3 BiAMIHHOCTSIMM Yy LUBUAKOCTI Ta MOYaTKOBOMY piBHi
Mix rpynamu. ANOVA y BCixX BiKOBUX rpynax niaTBepamvBs
3HauyLWiCTb MoAenel OKpPEMO ANS YONOBIKIB i XiHOK, WO
CBIiAYNTb MPO BiAMIHHOCTI B AMHaMIUi MiX cTaTaMn. OaHakK
y CTapwmx BiKOBMX rpynax BiAMIHHOCTI MiXX OKpeMunmu
Ta 06’egHaHOI0 MOLENO CTAOTh MEHLU 3HAYYLUMMU, WO
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BKa3y€e Ha HabnmxeHHs 3arasbHOI AMHAMIKM B YOJ10BIKiB
Ta XIHOK i3 BiKOM.

3a3HayeHi 3anexHoCTi AalTb 3MOry po3paxyBaTu
3arasibHy CxXeMy MporHo3yBaHH4. Tak, nig 4yac aHanisy
Mogaeni Tuny

VitD3, =a+(b-VitD3, )+(cIn(T))+(d,-Gender)+ (d,-Age), (3)

ae VitD3, ta VitD3, , - WWyKaHe 3HaYeHHs NoKa3H1Ka
25-(OH)D, y cupoBaTui KpOBi Ta 3HaAuYeHHA Npwu
NnepBMHHOMY TeCTyBaHHi BigNoBiAHO;

T - vac (y Micausax, 1-12 mic);

Gender - cTaTb nauieHTa (4onoBik — 1, xiHka - 0);

Age — NOBHUX POKiB HA MOMEHT NEPBUHHOIO aHanisy;

a, b, ¢, d, Ta d, - xoediuieHT Moaeni.

OTpuMaHo Taki pe3yneTatn: a = 26,739 - 6asose
3HayeHHs piBHSA BiTamiHy D, b = 0,471 — Bara no4aTKoBOro
piBHs BiTaMiHy D, ¢ = 11,889 - BnaAMB TpMBanocTi Npuiomy
BiTamiHy D (In(T)), d, = -0,452 - nonpasKa Ha cTaTb, d,
= -0,221 - nonpaska Ha Bik. CkopuroBaHuii koediulieHT
petepmiHauii (Adjusted R-squared) ctaHosus 0,7335, wo
BKa3Yy€E Ha BUCOKY MPOrHOCTUYHY e(DEKTUBHICTb.

Mpuknap. PolpaxyeMo Oo4ikyBaHUN BMiCT
25-(OH)D, y cupoBaTui KpoBi B 40J/i0OBiKa BiKOM
35 pokiB yepe3 6 Mic npuiiomy «Conemakc®» npwu
BUXiAHOMY 3HauyeHHi piBHSA BiTaMiHy D 20 Hr/mn.

VitD3, = 26,739 + 9,42 + 21,32 — 0,452 — 7,735= 49,292,

Cnig 3BepHyYTWM yBary Ha Te, WO MOAENIb MOXe
6yTn iHdboOpMaTUBHOW NWWe ANS MNaUiEHTIB KaTeropii,
WO po3rnsifaeTbcs, Ta BNpoAoBX 12 Mic Big nmodaTtky
npuinomy «Conemakcy®»,

AHani3 nokasHukis 25-(0OH)D, y nauieHTiB rpynu
NNT BMsIBUB, WO Ha MOYATKOBOMY eTani CNOCTEPEXKEHHS

3mina MLLUKT, %
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mMepiaHa y BikoBi rpyni 18-40 pokiB cTaHoBMNa
22,0 Hr/mn (95 % Al - 20,6-23,4), 41-60 pokiB -
20,2 Hr/ mn (95 % A1 - 19,1-21,3), noHaa 60 pokiB -
18,8 Hr/mn (95 % Al - 17,4-20,2). Nomganbwwnin
AeTanbHUI aHanis AnHaMikm 6yB HEMOXNMBUIA 4Yepes
BiACYTHICTb perynsspHMX KOHTPOJIbHWUX aHanisis,
ane A0 KOHTPONbHOro TepMiHY 6 MiC 4acTUHa
nauieHTie (49,48 %) Hajanwu padi, Wo Aano 3Mory
NpoOBECTU MOPIBHANBbHUM aHanis. Mpyna 18-40 pokiB -
21,4 Hr/mn (95 % Al - 19,3-23,5), 41-60 pokiB -
18,3 Hr/mn (95 % AI - 16,9-19,6), noHaa 60 pokiB —
16,0 Hr/Mn (95 % A1 - 14,5-17,6). 3HUXKEHHS CTaTUCTUYHO
3Hauyule ansa BikoBux rpyn 41-60 pokis (p = 0,03077)
Ta noHap 60 pokis (p = 0,01085). Y nauieHTiB BikOBOI
KaTeropii 18-40 poKiB 3HMXEHHS He AO0CArno0 piBHSA
CTaTUCTUYHOI 3HayywocTi (p=0,6331). Taka AMHaMika
MoXe ByTW NosicHeHa 3MiHO CNOCObY XUTTS, WO YacTo
crocTepiraeTbCcs B nicnsonepauiiHMin nepioa, a Takox
NMPUPOAHUM MPOrpecyBaHHAM AediunTy BiTaMiHy D, i3
BIKOM, XapaKTepHMM ANS 3aranbHoi nonynsuii.

HaBeaeHi AaHi € OCHOBOI A/19 OUIHKW Ta iHTepnpe-
Tauii nokasHukie MWKT y nauieHTiB rpyn SRD i NNT.
AHani3 3a3HayeHoOro napaMeTpa NOB'A3aHUN i3 HU3KOI
cknapHowis. No-nepuwe, KT, AKy BUKOPUCTOBYIOTb 4S5
BuMiptoBaHHa MLWKT, He MOXHa NpoBOAUTWU 4acTo,
WO 3yMOBJIEHO K MOTEHUINHUM HaBaHTaXEHHSM Ha
rnauieHTa BHACNiAOK iOHI3yO4YOro BMMPOMIHIOBaHHSA,
Tak i piHaHcoBMMU acnekTamu. Mo-gpyre, 3MiHn MLLUKT
BiAbYyBalOTbCSA MOBINbHO, OCKIiNIbKK Le BigobpaxeHHs
TpuBanux Npouecis pemoaesitoBaHHS KiCTKOBOI TKaHWHW.
Taki npouecu, K HAKOMMYEHHS KiCTKOBOT Macu, Kopekuis
ocTeoneHii abo ocTteonopo3sy, NoTpebyoTb 3HAYHOIO
yacy, wob 3MiHM MOXHa 6yno BUMIpSATH, LLO YCKNAAHIOE
peecTpauito 3MiH. 3aranbHy AWHaMiKy 3MiHW MLUKT
npeactasfeHo Ha Puc. 5. 1na oTpuMaHHS UinicHiWwoi
KapTWUHW 3MiHW NpeAacTaB/ieHi BIiACOTKOM Big BXig4HOro
3Ha4YeHHs.

Tepmid cnoc repemenuﬁ {micayi)

e 0 T 11 19

iTpyna == NNT = SRD

Puc. 5. JnHamika MLLKT y nauieHTiB. HaBeaeHO 3MiHM WOAO BUXiAHOMO NOKa3HMKa

http://theunj.org
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AHani3 gaHnx BUSBMB 3HA4YHi BIAMIHHOCTI B 3MiHi
CTaHy KiCTKOBOi TKaHwWHM. Y nauieHTie rpynun SRD
3apeecTpoBaHo noctynose 36inbweHHa MLLKT, Togi sk y
rpyni NNT — He3HauyHe 3HMXXEeHHS NoKa3HuKa. Baxxnaneo,
wo (dpakTUYHA IHTEHCUBHICTb 3MiH 3a/MWAETHCS
He3HayHol. MakcumanbHui npupict MWKT o 12-ro
Micaus cnocTtepexeHHs ctaHoBuB 8,0 % Big BMXiAHOIO
3HaAUYEHHS, a MakCuMasibHe 3HUXeHHSA — 5,2 %. Anga
OLUiHKM BMNAMBY Pi3HMX YMHHUKIB Ha edeKTUBHICTb
Tepanii, a TakoX ANS BU3HAYEHHS CTAaTUCTUYHOI
3HAYYLWOCTi BUABMEHOI ANHAMIKM 4yepe3 BiAMIHHICTb Y
TepMiHax 06CcTeXeHHs 3aCTOCOBaHO perpecinHmMn aHanis,
L0 Aa€ 3MOry BpaxyBaTW 4acoBi BiAMIHHOCTI Ta TOYHiwWwe
KiNNbKICHO OLIHUTWU 3MiHW.

YcTaHoBMeHO, Wo 3MiHM B rpyni SRD kpawe
XapakTepu3ye noricCTuYHa perpeciiHa moaens. lMpu
ouiHui 3anexHocTti MWKT Biag cTaTi, BiKy, TepMiHYy
CnocTepexXeHHa Ta BuXigHoro pisHa 25-(0OH)D, vy
cupoBaTui KpoBi BUsABNEHO, wo nobyaoBaHa Moaenb
eeKTMBHO ONUCYE ABULLE, WO PO3rNAfAETbLCA:
cKkopurosaHuin koediuieHT aeTepmiHauii (Adjusted
R-squared) - 0,6712, F-ctatuctuka - 59,18 (p<0,0001).

Mpn OuUiHUI YNHHUKA «TepMiH CrNoCTEepeXXeHHs»
(koediyieHT - 1,643, p<0,0001) yctaHoBNEHO
€KCMOHEHLUIiHY NpupoAay 3anexHocCTi, TobTo edekT
HaWMOMITHIWKIK y 6iNnbWwi TEPMiHNM CNOCTEpPEXEHHS.
Hanpuknag, pi3HuMusa B NPUPOCTi MiX TepMiHamMn 6 Ta
12 mic 6yae 3HauHo. 3i 36iNbLLIEHHSM BUXIAHOIO piBHS
BiTaMiHy D npupict MWKT 3MeHWwYyeTbCca (kKoedilieHT
-0,253, p<0,0001). Hanpuknapa, SKWO No4YaTKOBUM
piBeHb BiTaMiHy D 36inbwyeTbcsa 3 15 ago 28 Hr/mn,
TO MPUPICT 3HUXKYETbCA Ha 4,8 %. Lle niaTBepaxye,
WO Maui€EHTU 3 HMXYUM BUXIAHWUM piBHEM BiTaMiHy D
AeMOHCTpYHoTh 6inbwmnii npupicT. Mpu nokasHukax =30
HI/MA 3aranbHUi NpupicT He nepesuwye 0,5 %. Bnnane
BiKy nauieHTa (koediuieHT = -0,051, p<0,0001) nonsarae
B TOMY, WO 3 KOXHWUM POKOM MPUPICT 3MEHLUIYETLCS Ha
0,051 %. Hanpuknag, piaHnus Mix nauieHTamm Bikom 30
i 50 pokiB cTaHoBUTMMe 6113bKO 1,02 %. YcTaHOBNEHO
TakoXx BAMB cTaTi (koediuieHT = 0,388, p = 0,039).
Tak, 4onoBikM MawTb y cepeaHboMy Ha 0,388 %
6inbLniA NpupicT.
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Mpn ouiHui MWKT rpynu NNT Hankpawui
NPOrHOCTMYHMN edeKT Mana fiHiiHa perpeciiHa
MoAeNnb: CKOpuUroBaHuin koediuieHT geTepMiHauii
ctaHosuB 0,8955, F-ctatuctuka - 206,7 (p<0,0001).
OuiHka koediuieHTiB BUsSBMNA, WO 3i 36iNblWEHHAM
yacy cnocTtepexeHHs 3HuMxeHHs MLUKT niacnnioeTbcs
(koediuieHT = -0,122, p < 0,0001). MNauieHTn 3 BULLMM
piBHEM BiTaMiHy D AEMOHCTPYIOTb MEHLIE 3HUXEHHSA
MLLKT (koediuieHT = 0,089, p < 0,0001). 3i 36inblIEHHSAM
BiKY 3HMXeHHS MLLUKT cTae BupasHiwunM (koediuieHT =
-0,081, p < 0,0001). YonoBikM AEMOHCTPYIOTb MeHLe
3HMXeHHa MLWKT nopiBHSAHO 3 XiHkamu (koediuieHT =
0,515, p < 0,0001).

Ha ocTaHHbOMY eTani aHanisy nNpoBefeHO OUiHKY
4acToTU Ta XxapakTepy ycknagHeHb (Tabs. 2). HasepeHi
AaHi XapaKTepu3ylTb KifbKiCTb IMAMAHTATIB, KOXeEH
TPaHCNeANKYNAPHUMA FBUHT UM MIXTIIOBMIA iMNNaHTaT,
WO AA€E 3MOry 3Ha4YHOM Mipok 06’ekTUBI3yBaTK aHanis.

JeTanbHiWMN aHani3 xapakTepy YyCKNagHEHb Yy
rpynax nauieHTiB aaB 3MOry 3pobuTn Taki BUCHOBKMW.

Y rpyni 3 no4yaTKOBO HOPMaJibHUMU MOKa3HUKaMu
25-(0OH)D, HecTabinbHICTb FBMHTIB HE 3apeECTPOBaHO
B XOAHWIN TEpMiH CrocTepeXxeHHs. Y TpbOx MauieHTiB
BiA3HauYeHO 3MilleHHSA MIXTiNOBUX iMNNaHTaTIB,
ane pgeTanbHUN aHani3 BusasBuB rpybe NMopyleHHs
pekoMeHAauin WwoAo nicnsaonepauinHoro pexumy,
wo Morno 6yTv MpuUMHOK uUbOro seuwa (cnia
ypaxoByBaTu, WO ANS Ui€i rpynn XxapakTepHUn
MOnoAWNN BiK i, BiANOBIiAHO, aKTUBHIWKNN cnocib
XUTTS). 3MilleHHSs, 3apeecTpoBaHi yepes 2 Mic nicns
onepauii, He nporpecyBanun Ta He notpebyBanu
XipypridyHoi KopekLuii.

Y rpyni SRD 3apeecTpoBaHO pO3XWTYyBaHHSA
4OTUPbLOX FBUHTIB CcTyneHsd Gl y aBox nauieHTiB. MNpwn
AVHaMIYHOMY CMNOCTEPEXEHHI IHTEHCUBHICTb LbOro
gBUlLla He rnporpecysana, XipypriyHa Kopekuisa He
3Hagobunacsa. 3adikcoBaHO TpU BUNAAKW 3MilleHHS
MDXTINOBUX iMNNaHTaTIiB y Mexax Tina xpebus 4depes
6 Mic cnocTepexeHHs. B oAHOMY BMNaaKy 3MilleHHs
niacnnmnocs Ao ctyneHsa G2, 3a AaHWMU KOHTPOJIbHOrO
ornaay Ha 8- Micaub. Hagani HeraTMBHOI AMHAMIKK He
BiA3Ha4yeHo, xipypriyHa Kopekuis He 3Hagobunacs.

Ta6bsnys 2. YactoTa # XxapakTep nicnsonepauiiHMx yckNaAHeHb, NOB'A3aHMX i3 BCTAHOB/IEHHAM iMNNaHTaTIB

0-6 mic 0-12 mic
Mlotasnm NNC SRD NNT NNC SRD NNT

MBUHTH

GO 44 256 251 44 256 239

G1 - 4 10 - 4 14

G2 - - 2 - - 5

G3 - - 1 - - 4

G4 - - - - -

Kengxi

GO 25 85 62 25 85 60

Gl 2 3 3 2 2 3

G2 1 - 1 1 1 2

G3 - - 1 - - 1
XipypridyHa Kopekuis 0 0 2 0 0 6

http://theunj.org
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Y rpyni NNT 3apeecTpoBaHo Halbinbwy 4acToTy
ycknagHeHb. Yepes 6 Mic nicnsionepauinHoro nepioay
BiA3HA4YEHO PO3XUTyBaHHA 13 rBUHTIB Ta 3MiweHHs 5
Kenaxis, ABOM Naui€eHTaM BUKOHaHI peBi3iliHi XipypriuHi
BTpyYaHHs. Llle yepe3 6 MiC KiNbKiCTb 3CYyBiB KeWAXiB
36inbwmnacsa go 6, a KiNbKiCTb BUNaAKiB PO3XUTYBaHHS
rBUHTIB — Ao 25. NMpoBeaeHo 6 peBi3itHNX onepaduiii.

BinbwicTeb i3 3a3HayeHUX ycKNajHeHb He Manu
KNiHIYHUX BUABIB. Hanpwuknag, 3MilleHHs Kenaxa B
Mexax Tina xpebus HanvacTilwe He CynpoBOAXKYBanocs
CMMNTOMaMM Ta He BMN/IMBaNO HeraTMBHO Ha CTaH
nauieHTa. PO3xMTyBaHHS rBuMHTa CcTyrneHa G1 3a3Buyan €
paaionoriyHow 3HaxiakKow, sika He noTpebye KNiHiYHOro
BTpy4YaHHsa. OaHak cnia ypaxosyBaTu, wo 6arato
XipypriB He peKOMeHAY0Tb CBOIM Naui€eHTaM BUKOHAHHSA
KOHTposibHOI CKT, wWwo Moxe obMexyBaTu BUABIEHHS
TakKnx ycknagHeHb. TOMy OTPMMaHi HaMn AaHi MOXYTb
3HAYHO NepeBuLLYBaTU pe3ynbTaTh iHWKUX AOCNIAXKEHD,
NPUCBSYEHUX YCKNIAAHEHHSM, Yepe3 peTeNbHilun
pafionoriyHnii MOHITOPUHT.

MpoBeaeHu aHanis gae 3MOry BCTAHOBWUTU AesAKi
dakTn, Mano BUCBITNeHi B NniTepaTypi. YcTaHOBNEHO,
o ajekBaTHa Kopekuis piBHa 25-(OH)D, aae 3mory
3YNUHUTU NPOLIEC PO3XUTYBAHHS MBUHTIB, WO No36aBnse
BiA4 NoTpebu NnpoBeAeHHS peBisiliHOI Xipyprii. HepocTaTHA
KinbKicTb BiTamiHy D, MoXxe mpu3secT A0 Aucnokauii
MIXKTINOBMX iMMNaHTaTiB y Ni3HiIN nicnsonepauinHui
nepioa, WO KJaCUYHO BBAXKAETbCS HEXapaKTEPHUM AN
XipypridyHMXx BTpyYaHb, AKi po3rnsfatoTbCs.

CTaTUCTUYHWUIA aHani3 AaB NiagcTaBy ANS BUCHOBKY,
wo kopekuia pieHa 25-(OH)D, i3 BUKOPUCTAHHAM
«Conemakc®» cyTTEBO 3HUXYE PU3MK nicnsonepauiiHnx
yCcKknaaHeHsb. [MpoTsarom nepwmx 6 Mic nicnsonepauiiHoro
nepioay pu3uK pO3XUTYBAHHSA FBUHTIB 3MEHLUMBCH Ha
69,84 % (BiaHOWeHHS waHcis (BLW) - 0,3016), a pm3uk
3MilWEeHHS MiXTiNOBUX iMnnaHTaTiB — Ha 56,2 % (BLU
- 0,438). 3a nepwunin pik CNOCTEPEXEHHS 3HWMXXEHHS
pu3unky ctaHosuno 85,06 % (BLI - 0,1494) ans
pO3XUTyBaHHA FBUHTIB Ta 64,7% (BLI - 0,353) ansa
PLIF-imnnaHTaTiB. lpoTe O4EeBUAHO, LLO TaKe 3HMXEHHS
pu3KKiB He MoXxe 6yTun 3yMoBneHe nuwe NO3UTUBHUM
BNAnBoM 25-(OH)D, Ha MUIKT, ocKinbKM 3MiHW UbOrO
napameTpa 3a aHani30BaHWI Nepiog He 4OCATal0Tb TakUX
BMpPa3HUX 3Ha4YeHb. IMOBIpHO, BUsSIBNEeHa 3aKOHOMIPHICTb
noB’AA3aHa 3i CKJaAHIWMMM MexaHi3aMamMu, AesKi 3 aKux
PO3MISAHYTO HUXYE.
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KniHiuHuii BUNnagok

MNauieHT C., 59 pokKiB, nepeHic XipypriyHe BTpy4aHHs
wono HectabinbHoCTi cermeHTa L5-S1 Ha Tni Spina bifida
S1. BUKOHAHO MiXTIiIOBUIA KOPNOpPOAE3 i3 BUKOPUCTAHHAM
PEEK-kenaxa Ta TpaHCNeaAnKYyNnapHO ikcaui€eto piBHSA
L5-S1. Npu BCTaHOBNEHHI FBUHTIB BiA3Ha4YeHO NyXKiCTb
KicTkoBOi TKaHMHU. Moka3Huk MLUKT Tina xpebus L1
ctaHosmuB 85 HU. PiseHb 25-(OH)D, uepes 10 aHis nicns
XipypriyHoro BTpy4YaHHs - 18,7 HMonb/n. MNauieHTy
PEKOMEHA0BAHO NPONTHN 06CTEXEHHSA ANS 3anNepeyeHHs
ocTeonopo3y Ta 3a noTpebu po3noyaTn Kypc Tepanii.

Yepes 4 Mic nicnsa onepauii nig Yac KOHTPOJbHOIMO
ornsAy BUSBMEHO MOYaTKOBI BMABM HecTabinbHOCTI
remHTiB G1 y Tini xpebusa S1 (Puc. 6B). MauieHT
Hagas pesynbtatn DEXA-pocnigxeHHs, aKi cBigumnm
Nnpo Mo4yaTKOBi O03HAKW OCTEOMEHIii, a TaKoX BUCHOBOK
€HAOKPUHO0ra Npo BiACYTHICTb NoTpebu B cneundiyHin
Tepanii. Yepes 8 Mic nicng onepauii Yyepes NosBy HUYNX
6oniB y nicnsonepauiiiHiin ginsgHuUi NauieHTy BUMKOHAHO
KOHTpONbHY KT (Puc. 6B). BusBneHo nporpecyBaHHS
HecTabinbHOCTI FBUHTIB A0 cTyneHs G2. Ha 11-i
Micsiub MpoBeAeHO peBisiliHe XipypriyHe BTpy4YaHHS.
BWKOHaHO 3aMiHy rBMHTIB Ha FBUHTK 6inbllOro giamMmeTpa
3 iMOperHauicto ix noniMeTuaMeTakpuiaToM, a Takox
YyCT@HOBJIEHHS A0AATKOBUX FBUHTIB y Kpuna kny6oBoi
KiCTKM ons niacmneHHs dikcauii.

O6roBopeHHnA

Mpun ouiHUi cTyneHs edeKTUBHOCTI 3aCTOCYBaHHSA
BiTaMiHy D, Ans NpodinakTUKM ycknaaHeHb, NOB'A3aHmX
3i BCTAHOB/IEHHSAM iMNNaHTaTIiB, ANA aAeKBaTHOro
TpakTyBaHHSA OTPpMMaHUX pe3ynbTaTiB HaBOAUMO
KOPOTKY XapaKTepucTuKy noro 6ionoriyHux edekTis
i BNAMB Ha KicTKOBY cuctemy. Bigomo, wo 61u3bko
80-90 % BiTamiHy D, cMHTe3yeTbCa B WKipi nia
BNAMBOM ynbTpadionety, a 10-20 % HaaxoauTb 3 ixXi
[30]. 3a3Ha4yeHe cniBBiAHOLWEHHSA 3a5I€XUTb Bif, HU3KK
YMHHUKKIB (CMOCI6 XWUTTA, KNiMaT, WNPOTa NPOXUBAHHSA,
nirMeHTauis WKipn, BiK Ta AIETUYHI 3BUYKK). Tak, y
XUTeniB KpaiH, po3TaWoBaHUX Ha BUCOKIN WNPOTI
(CkanauHaBcbki kpaiHn Ta KaHapa), WKipHUA CUHTE3
BiTaMiHy D, 3HWXYETbCA B OCiHHbO-3MMOBMI nepioa, i
CniBBiAHOLWEHHS MOXe 3MiHUTUCS B 6iK iXi. 3a3HauyeHo,
O MakKcMMarsibHa iHTEHCUBHICTb CMHTE3y BiAbOyBaeTbCSA
3a NpPSAMOro BMAMBY COHAYHMX MPOMEHIB Y CepeanHi AHS
(onTumanbHWt gianasoH — 295-315 HM (cnekTp B)) [31].

A B

B

Puc. 6. Pesynbratn CKT nauieHTta C.: A — yepe3 3 AHi nicng XipypriyHoro BTpyyaHHs; b — uepes 4 mic;

B - uepes 8 mic
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MonepeaHukoM BiTaMiHy D y wkKipi € 7-periapoxo-
necrtepuH - noxiAHe XOJIECTEPUHY, WO MICTUTbCHA
nepeBaxHo B rMnbokux wapax enigepmicy. Bnaue
ynbTpadioneToBoro BUMNPOMiHIOBAHHSA CAPUYMHIOE
¢$OTOXiMiYHY peakuito, WO NpuM3BOAUTL 4O PO3PUBY
3B’A3ky MiXk 9-Mm i 10-M aToMaMu Byrneur B Kinbui
7-AerigpoxonectepuHy 3 ¢gopMyBaHHSAM HecTabinbHOI
Cnoflyku npesiTamiHy D,, TOMy MpoTsAroM AeKinbkKox
roagvH nig Aielo TemnepaTtypwu Tina BiabyBaeTbcs il
TepMiyHa i3oMepu3auis, WO CNPUYNHIOE YTBOPEHHSA
ctabinbHoi cnonyku - BiTaMiHy D, (xonekansundepony).
Hu3ka pocniaXeHb AEMOHCTPYE, WO NpU HaAJMLWKY
ynbTpadionetoBoro BUNpOMiHIOBaHHA cnekTpa B
npesiTamiH D, Moxe nepeTBOplOBATUCA Ha iHWI
MeTabonitn, Taki Kk TokcucTepon abo nyMictepon, ki
cnoyaTky He 6epyTb y4yacTb y KanbUiEBOMY O6MiHi,
ane MalTb aHTUOKCUAAHTHI BnacTueocTi [32, 33]. Uen
MexaHi3M 3anobira€ HaAMipHOMY YTBOPEHHIO BiTaMiHy
D, [34]. Wo 6inbla yacTuHa WKipyn NigAaETLCA BNANBY
coHusA, To 6inblie BiTaMiHy D, yTBOPIHOETbCS, NPU LbOMY
AOCNIAXEHHSA NOKAa3Y0Thb, WO BNAMB ybTpadioneTosoro
BMMNPOMIHIOBaAHHA cnekTpy B HaBiTb Ha 5 % wWwKipHUX
nokpueiB (Hanpuknaa o6an4ys Ta KUCTi pyK) 3HaYyLLo
BnauMBaE Ha piBeHb 25(0H)D y cupoBaTui kposi [35, 36].
CoHue3axncHi kpeMn 3i SPF =50 3HMXYIOTb CUHTE3
BiTamiHy D, Ha 75-90 % [37]. Kpim Toro, menaHin y
WwKipi nornuHae ynbrpadioneToBe BUNPOMIHIOBAHHS,
3HWXKYHOUM OT0 AOCTYMHICTb ANA CUHTE3Y BiTaMiHy D,,
ToMy B 0Ci6 i3 TemMHO0 WKipoto (poTtoTmn V Ta VI) npouec
cuHTe3y BiabyBaeTbCA NosinbHiwe [38]. 3 BikOM piBeHb
7-perigpoxonectepumHy B enigepMici 3HUXKYETbCSA, WO
NpU3BOANTL A0 3MEHLIEHHS CUHTE3Y BiTaMiHy D,. Tomy
0cobu NOXunoro Biky Bpasnueiwi Ao AediunTy BiTaMiHy
D, 0co6nmBo 3a HU3bKOIro BNJIMBY COHAYHOrO cBiTna [39].

Opyrnin wnax HaaxoAXeHHs xonekanbumdepony B
OpraHi3M — aniMeHTapHun, NepeBaxHoO 3 iXKe TBAPUHHOIO
NMOXOAXEHHSA, ane 3a3HayeHo, WO aAeKBaTHOro
CNOXWBaHHSA BiTaMiHy D BaXKo AOCArTW 3a CTaHAApPTHOIO
pauioHy, WO B HM3Li KpaiH KOMNEHCYETbCS NpoAyKTamMu,
36arayeHumMm BiTaMiHOM D, UM BUKOPUCTaAHHAM
6ionoriyunnx gob6asok [40, 41]. AocniaxeHHs D.R.
Fraser A€MOHCTPYIOTb, WO BiTaMiH D,, cMHTe30BaHUin B
OpraHi3Mmi, NoOpiBHAHO 3 TUM, IKMI HAZIALIOB eK30reHHOo,
Ma€ BuLy 6ionoriyHy akTUBHICTbL [42].

Micns noTpannsiHHA B KPOBOTIK BiTaMiH D, npakTUuHO
BiApa3y 3B'A3YETbCHA 3 TpaHCNoOpTHMMK 6inkamu,
wo 3abe3neyye Moro 3axucTt BiA Aerpapauii Ta
nigTpMMaHHSA KOoHUeHTpauii B KpoBoTOKY. MoHaa 85 %
xonekanbundepony TpaHCNOPTYETbCS BiTaMiH-D-
3B’A3yBanbHUM 6inkom (Vitamin D-Binding Protein
(DBP)), akuit Ma€e BUCOKY adiHHICTb He nuLe Ao BiTaMiHy
D, a  po roro rigpokcunboBaHux gopm [43, 44]. Bnnsbko
15 % TpaHcnopTyeTbCS anbbymiHOM, ane yepes MeHL
cneundiyHmMin 3B’930K Lieil BMA TpaHCNopTy 3abe3neyye
wWBMALWE BUKOPUCTaAHHSA BiTaMiHy D kniTuHamm [45].
MeHuwe Hix 1 % BiTaMiHy D, nepebyBac y BinbHiit popmi,
AKY BBaXalTb 6i0N0riYyHO akTMBHOK Ta 34aTHOIO,
MPOHMKAO4YM B KNiITUHKN, aKTUBYBATU EKCMpPECito reHis, Lo
6epyTb yyacTb y perynsuii KanbUieBoro o6MiHy, iMyHHoOI
BignoBiAi, nponidepadii Ta audepeHuitoBaHHi [46].

MeyiHKka € KJIOYOBUM OpPraHOM Mo4yaTKOBOro eTany
meTabonismy BiTamiHy D,. Xonekanbundeposn, Nos'a3aHuni
i3 DBP, pocTtaBAseTbCA A0 NEYIHKM Yepe3 NopTasbHy BEHY
abo cucTeMHMin KpoBoTik. Komnnekc «DBP-giTamin D »
pO3ni3HAETbCA peyenTopamMn Ha MembpaHi renaToumTis,
y pe3ynbTaTi BiabyBaETbCA eHAOUNTO3, WO 3abe3neyye
noTpanfisiHHA BiTaMiHy D, ycepeauHy KniTuHW, Ae BiH
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NiAAAETbCA TiAPOKCUNIOBAHHIO Mig Ai€E0 hepMeHTy
25-rigpokcunasn (CYP2R1). Lleri npouec CNpuUmHSE
yTBOpPeHHA 25-rigpokcueitamiHy D, (25(0H)D,), akui
€ OCHOBHOM UMpKYyJO4Yo ¢GopMoto BiTaMiHy [47].
YTBOpeHuit 25(0H)D, 38'A3yeTbca 3 DBP i noBepTaeTbes B
KPOBOTIK, 3BiiKM HANPaBASAETLCA B HUPKN AN NOAANbLUO]
akTuBauii abo noTpannsie 4o Aeno, NepeBaXxHO XMUpPOoBOi
TKaHuHKM [43]. Came piBeHb 25(0H)D, BMKOPUCTOBYIOTb
K MapKep CTaTycy BiTaMiHy D B opraHi3mi, oCKiflbKu BiH
Bigo6paxkye CyMapHe HaAX0AXXeHHA BiTaMiHy D, 3i wKipu
Ta i, ane Mae BKpan HM3bKy 6i0N0riyHy akTUBHICTb [44].

HacTynHuii etan meTaboniamy nonsrae B rigpokcu-
NnoBaHHi 6i0N0riYHO MasloaKTMBHOIO Kanbuuaiony
(25(0OH)D;,) i3 dopmyBaHHAM KanbuuTpiony (1,25(0H),D,)
- aKTMBHOI (OPMU BiTaMiHy D,, WO BUKOHYE K/HOYOBI
6ionoriyHi pyHKUiT B opraHiaMi B KOHTEKCTi aHanizoBaHUX
Hamu npouecie. Mpouec TpaHcdopmauii BinbyBaeTbcs
nia aiero pepmeHTy la-rigpokcunasmn (CYP27B1). B
yMoBax BiAHOCHOro romMeocTtasy 6sun3bko 85-90 %
1,25(0H),D, cnHTe3yeTbCA B HMpkax, a 10-15 % - B
iHLWKWX TKAHWHax, NepeBaXXHO KiCTKOBIM, XpALWOBil Ta
CMOJIYYHiN. YCTaHOBNEHO, WO BiAHOBJIEHHSA KiCTKOBOI
CTPYKTYpU, Hanpuknapg, YHacnigok TpaBMU, MOXe
3Ha4YHO 3MiHIOBATWU CNiBBiAHOWEHHSA B 6iK NokKanbHOI
TpaHcdopMauii. Yepe3s HUPKOBI apTepionu A0 eniTenito
NPOKCUMAaNbHUX 3BUBUCTUX KaHanbLUiB Kanbuumaion
TpaHCNOPTYETbCSA Yy BUrnsagi komnnekcy DBP-25(0H)
D,. TyT 3a yuyacTio peuenTopiB MeraniHy Ta KybuniHy
BiA6yBaETbCA EHAOLMTO3, a rigpokcuntoBaHHa 25(0H)D,
y 1la-no3uuii — BHYTpPiWHbOKAITUHHO. CYP27B1, 6yayun
K/II04YOBUM (hepMEeHTOM aKkTuBaUii BiTaMiHy D, € BaXn1Bo
TOYKO perynsauii uboro npouecy 3a AOMNOMOrot
MeXaHi3MiB MO3MTUBHOIO Ta HEraTMBHOro 3BOPOTHOrO
3B’A3Ky [48]. Tak, npsMa CcTUMyNnAUia ekcnpecii reHa
CYP27B1 y kniTMHaxX NpoOKCMManbHUX KaHasbLiB HUPOK
crocTepiraeTbca npu rinodocdartemii Ta nig BNIMBOM
napaTtmpeoigHoro ropmoHy (MTl). Bucokun piBeHb
KasnbLito MOXe K NPSMO iHribyBaTN akTUBHICTb (DepPMEHTY
CYP27B1 y KniTMHaX NpOKCMManbHUX KaHanbLiB HUPOK,
Tak i onocepeaKkoBaHO, CTUMYOOYM KanbUin-4yyTaunsi
peuenTtopu (CaSR) Ha kniTMHax NapawuTonoaibHux
3a103, WO NpPU3BOAUTb A0 NpUrHiyeHHs cekpeuii MTI [49].

3a3Ha4yeHO, WO KanbUUTPioN, CUHTE30BaHUM
y HUpKax, Ma€e NepeBaXHO CUCTEMHYy Ait. Tak, y
knweuHuky 1,25(0H),D, Bigirpae knw4oBy posb y
36inblWEeHHI BCMOKTYBaHHS Kanbuito Ta docdarTis.
KanbunTpion NpoHUKAE B KAITUHU eniTenito TOHKOro
KuUWeYyHnKa (NnepeBaxHo B ABaHAAUATMNAMIN Ta NOPOXHIN
KuwkKax) i 38’a3yeTbca 3 peuentopamu BitamiHy D (VDR),
po3TalwoBaHuMK B a4pi. Komnnekc kanbuntpiony Ta VDR
aKTUBYE eKCnpeciio reHis, BignoBiganbHMUX 3a CUHTE3
HMU3KW TPaHCNOPTHUX 6inkis: kanbbiHanHy (Calbindin-D)
- 6inka, Wwo 3B'A3y€ KanbLil i TPAHCNOPTYE MOro Yepes
LMTOMNNa3My eHTepounTIB Big anikanbHOT MemMbpaHu Ao
6a3onatepanbHoi; TRPV6 (kaHan KanbUitd) — KaHan Ha
anikanbHih MeMbpaHi eHTepoumnTiB, Kpi3b AKUI KanbLin
HaAX0AUTb Y KITUHY 3 NPOCBITY kKuweyHuka; PMCA1lb
(kanbuieBUn Hacoc) - 6inok Ha 6a3onatepanbHin
MeM6bpaHi, SK1iAi akTUBHO TPAHCMOPTYE KasnbLil i3 KNITUHK
B kpoB; NaPi-koTpaHcnopTtepa IIb (HaTpin-docdaTHoro
TpaHcnopTepa, Wo nepeHocuTb ¢docdaTtn 3 NpoOCBITY
KULWeEeYHMKa B KiTUHY pa3oM i3 MOHaMW HaTpilo TOLWO
[50]. Kpim Toro, 1,25(0H),D, niasuwye peabcopbuito
Kanbuito Ta docdaTiB Yy NpoOKCUManbHUX KaHanbusX,
3HMXXYIOUM iX BUBEAEHHS i3 ce4yelo, peryne dyHKUii
iIMYHHUX KNiTUH (Makpodaris, T-niMmpoumnTiB, AEHAPUTHUX
KNiTWH), MoAay/louYM 3ananbHy BiAMOBiAb, NMPUrHIUYyE
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CUHTE3 npo3ananbHuUX UMTOKIHIB (iHTepnelikiHy (11)-6
i pakTopa Hekpo3y nyxnuHu-a (OHM-a)), 6epe yyacTb
y perynsuii peHiH-aHrioTeH3MH-anbA0CTEPOHOBOI
CUCTEeMWU, NPUTHIYYE eKCnpecito reHa peHiHy B
IOKCTarnoMepynsipHMX KAiTMHax HUPOK, WO NpU3BoANTb
[0 3HMXKEHHS NpoAyKLUii aHrioTeH3unHy 11, aKknin cnpuymHioe
BA30KOHCTPUKLIIO Ta NiABULLEHHS apTepianbHOro TUCKY,
noninwye dyHkKuUito eHaoTenito, 36inbwyYn CUHTE3
oKCuAay asoTy, WO CApUSIE PO3LWUNPEHHIO CYAMUH, iHribye
MiHepanisauito CyAMHHOI CTIHKW, 3MEHLLYUYM EKCNpPECito
OCTEONOHTUHY Ta B-raikaHy 1 36inblwyoYn NpoayKLito
MaTpukcHoro Gla-6inka (MGP), noninwye ckopoTnAuneicTb
cepus 3a paxyHOK Moaynsuii BHYTPilWHbOKAITUHHOIO
kanbuito [51, 52].

Y KOHTeKCTi aHanizoBaHoi nMpobneMu 3HayHoO
6inbwnin iHTepec CTaHOBUTb JIOKANbHUN CUHTE3
1,25(0H),D, y KiCTKOBIi/ TKaHWHIi, OCKIiNIbKN HWPKOBMM
KanbuMTpion Bidirpae nposigHy ponb y 3abe3nedyeHHi
KiCTKM Kanbuiem Ta docdhaTtamMm yepes CUCTEMHUN
KanbuieBo-dhochoOpHUI romMmeocTas, a JIOKaJbHUN
1,25(0H),D, BanuBWit AN TOHKOIO PeryaoBaHHA
npouecis pemMoAentoBaHHA Ta BiAHOB/IEHHSA KiCTKW.
Micna noTpannsiHHA 3 KPOBOHOCHOrO pycna y Buraagi
DBP-25(0H)D, kanbuunaion TpaHchopMyeTbCa B
KanbUuMTpion y BCiX OCHOBHWUX Tunax KAIiTUH
KicTKOBOi TkaHWHW (ocTeobnacTtax, ocTeoksacTax
Ta ocTeouuTax) 3a gornomorot ¢epmeHTy CYP27B1
[53]. OCHOBHMI MeXaHi3M BHYTPIWHbOKMAITUHHOTO
TpaHcnopTy KoMnnekcy DBP-25(0H)D, peanisyeTbcsa 3a
y4yacTio MeraniHy, SKMm eKCrnpecyeTbCa NepeBaxHo B
ocTeoumnTax Ta ocTeobnacTax KiCTKOBOi TKaHWHU. Hu3ska
[OCNiAXeHb AEMOHCTPYIOTb 3HA4YHEe BiKOBE 3HUXEHHS
piBHSA MeraniHy B TKaHWHaX, NepeBaxXHoO KJiTUHaX
NPOKCUMaNbHUX KaHaNbLUiB HUPOK, WO 3MEHLWYE
NOCTYnHicTb cybcTpaTty ana cuHtesy 1,25(0H),D, 3a
paxyHoK 3HMXeHHA pesopbuii 3 kposi DBP-25(0H)D,
[54]. Cxoxa agMHaMika B KiCTKOBIli TKaHWHI He foBeAeHa,
ane BepudikoBaHO 3arasibHe BiKOBE 3HMXEHHS
aKTUBHOCTI ocTeobnacTiB Ta OCTEOUMTIB, WO MOXe
onocepeAKOBaHO BMAMBATU Ha BHYTPIWHbOKAITUHHWUIA
TpaHcnopt DBP-25(0H)D,. Kpim Toro, 3apeectpoBaHo
BiKOBE 3HMXEHHS cucTeMHoi akTmBHoCTi CYP27B1, wo
Ma€ NPUHLMNNOBE 3HAaYEHHS AN pO3BUTKY OCTEOMOPO3Yy.
Hu3ka ekcrnepuMeHTanbHUX AOCNIAXEHb Ha TBapuHax
OEMOHCTPYIOTb MPaKTUYHO MiHIHY KOpensauito piBHA
BiIKOBOro 3HMXXeHHA akTuBHOCTi CYP27B1 y KiCcTKOBIi#
TKaHWHI Ta 3MeHwWweHHs MLWKT [55, 56].

Ha BiAMiHY BiA HMPKOBOI NapeHXxiMu, e ekcnpecis
CYP27B1 perynw€eTbCqd CUCTEMHUMU YUMHHUKAMMN,
Yy KiCTKOBiA TK@HWHi OCHOBHUMW CTUMYNsSiTOpaMu
eKcnpecii uboro GepMeHTy € MEXaHIYHE HAaBaHTaXeHHS,
NOLWKOAXXEHHS KiCTKOBOT TKAHUHM Ta 3anasibHa peakuis
[57]. Ui nokanbHi ctumynun aktmsytTb CYP27B1,
CNpUSAIOYN CUHTE3Y KanbuUTpiony, sskui 6epe y4yacTb
y NokanbHin perynsuii kictkoBoro metaboniamy n
3abe3neyvye NeBHY aBTOHOMHICTb SIK aAanTUBHUX, TakK i
penapaTuBHuUx npouecis [58].

BigoMo, WO KiCTKOBa TKaHMHa 34aTHa AWHAMIYHO
pearyBaTW Ha MNpuKIaAaHHA MeXaHiYHUX 3yCUNb Yy
disionoriyHMx mMexax. ®akTUYHO MiKpOapXiTeKTOHiKa
KICTKW BM3HAYAETbCA 3BMYHUMW HaBaHTAXEHHSMWU,
niaTpuMytoum 6anaHc MiX MiLHICTIO Ta eKOHOMIED Macu
[59]. TpabekynapHa cTpykTypa rybyacrtoi peyoBuHMU
xpebus 3rigHo 3 npuHumMnoMm Bonbda AOCUTL YiTKO
Bifobpaxye BEKTOPU KOMMpecii Ta po3TAryBaHHS, WO
BMHMKAKTb NPU 0CbOBMKX i BiYHMX HaBaHTaxeHHax [60].
Ba30BMM CTPYKTYPHO-(MYHKLIOHAaNbHUM €/leMeHTOM
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KiCTKOBOI TKaHMHW, BiANOBiAaNbHUM 3a i peMoAentoBaHHSA
y BiANOBiAb HA MeXaHIYHE HaBaHTaXeHHs, € ocTeounTH,
KNiTUWHW, po3TawWoBaHi B NaKyHax ycepeawuHi
MiHepanbHOro MaTpuKCy Ta 3’€4HaHi 3a AOMNOMOro
KaHanbLeBOi CUCTEMU, BUMOBHEHOI iHTEPCTULIaNbHO
piavHoto. MNpn MexaHiYHOMY HaBaHTaXeHHi Ha KiCTKy
BiabyBaeTbCa i Mikpogedopmauis, WO CAPUYMHIOE PyX
iHTepCcTUUianbHOI PiANHN KPi3b KaHasbLi, WO OTOYYOTb
BiApPOCTKM ocTeoumnTiB. Lle 3yMOBAOE akTuBauito
MexaHopeLuenTopiB Ta iOHHUX KaHanis, 3anyckaruu
Kackaj BHYTPIWHbLOKMAITUHHUX CUrHaniB, OCHOBHUMMU
3 akmx € Wnt/B-kaTeHiHOBUI WNSaX, npocTariaHAnHU
(PGE2) Ta okcmua a3o0Ty, WO CAPUYMHSE CTUMYAALIO
ocTeobnacTiB, po3TawoBaHnx nNobnusy, 36inbwytoumn
ekcnpecito CYP27B1 [61, 62]ote>.

Mpu MeXxaHiYHOMY MOWKOAXEHHI KiCTKOBOI
TKAQHWHW 3anyCKAa€ETbCSA CKAaAHUI npouec, KUK
nonsra€e B 3anajbHili peakuii Ta peMoAeNntoBaHHI,
CNpsAAMOBaHMUX Ha BIAHOBNEHHSA CTPYKTYpW N DYyHKUIT
KicTkun. NMoyaTkoBMM eTanoMm naTtodizionoriyHoro
npouecy € BupobneHHs octeobnactamm Ta Makpodaramm
nposananbHux Mmegiatopis ( IN1-1B i ®HMN-a), aki
cTuMynoTb ekcnpecito CYP27B1 y kniTMHaX KicTKOBOI
TKaHWHU. MiaBULLEHNI CMHTES3 KaNbUMTPiOaY NPUCKOPIOE
npouecu peMoaentoBaHHSA MOWKOAXEHOI KiCTKMU
3a paxyHOK CTuMynsauii octeobnacTiB Ta CUHTE3y
KiCTKOBOrO MaTpUKCY, TOAI K aKTMBaLis OCTEOKIacTiB
3a gonomorot cuctemn RANKL/OPG cnpsiMmoBaHa Ha
BMAANIEHHS NOLWKOAXEHOI TKaHUHK [63,64].

KanbuuTpiosn, Wo CMHTE3YETHCS JIOKANbHO B KiCTKOBIM
TKaQHWHiI, Ma€ NOTYXHWIK NpoTu3ananbHUN edekT.
Mpn B3aemogii 3 VDR BiH NpUrHiYy€e eKcnpecito reHis,
WO KOAYITb KAKO4YOBi npo3ananbHi unTokiHu (I71-18,
®HM-a Tta IJ1-6), 0AHOYACHO CTUMYIOYN BUPOBNEHHS
npoTusananbHuX unTokiHiB (I1/1-10 i TpaHcdopMyBanbHUi
dakTop pocTy-B). MNig Moro BNAMBOM 3MIiHIETbLCS
nonsipusauis makpodaris i3 npos3ananbHOro geHoTmny
(M1) Ha npoTusananbHnin (M2). Kpim TOro, KanbuuTpion
NpUrHidyye aktuBauito Th1l7-kniTuH, SKki NpoayKyTb
IN1-17, wo noB’A3ylOTb i3 pyWHYBaHHSAM KiCTKOBOI
TKaHMHK [65]. KanbuuTpion Takox BiAirpa€ Baxauney
ponb y perynsuii ocTeoknacTtoreHesy: BiH 3HUXYE
ekcnpecito RANKL Ta BoagHo4ac nigCUNIOE CUHTES
octeonpoTterepuHy (OPG), sskuin 3B’a3ye RANKL Ta
nepewkoaxae noro B3aemoaii 3 RANK-peuenTopom,
obMexyun akTMBHICTb ocTeoknacTiB [66]. Lle pnae
3mory 36anaHcyBaTu 3anafibHy peakLito Ha Mo4YaTKOBOMY
eTani, 3abe3nevyoun 0CTEONI3 YIWKOAXEHUX CTPYKTYP,
ane 3anobiraloyn HaAMipHOMY PYMHYBAHHIO KiCTKW Ta
nepexoAy 3ananeHHs B XpPOHi4yHy da3y. TakuM YMHOM,
KanbuuMTpion NpOTUAIE rinepakTuBalii 0OCTeOKIacTiB,
XapakTepHi ANA XPOHIYHOro 3ananeHHs, i cnpuse
36epexeHHI0 KICTKOBOI Macu, niagTpuMmytoum 6anaHc mMix
pe3opbuieto Ta BiAHOBNEHHSIM KiCTKOBOI TKaHWHU [67].
Llen MexaHi3M 0co6n1MBO BaxAuBuiK ANs 3anobiraHHs
PYMHIBHMUM Hacnigkam TpMBanoro 3ananbHOro npouecy.

HaBeneHWl BMLLE CNPOLLEHMI MexaHi3M 6ionoriyHoi
aKTUBHOCTI BiTaMiHy D y KIiCTKOBIiA TKaHWHI, SK Yy
disionoriyHnx ymoBax, Tak i 3a natonorii obrpyHToBye
naToreHeTUYHUN nigxia Ao Kopekuii noro gediunTy
npu xipyprivHin ctabinizauii xpebTta 3 BUKOPUCTAHHSAM
iMonaHTaTiB. 3 natodisionoriyHoro nornsaay npouec
iMNNaHTauUii Nonsarae B NOWKOAXEHHI KiICTKOBOI TKAHUHK,
3ananbHin BiANOBIAI Ta Nepepo3noAisi HaBaHTaXXEHHS.
Po3rnaHemo uewn npouec Ha Npukaaai TpaHCcneanKynsapHoi
cTabinizauii. NMpu BCTaHOBNEHHI TpaHCNeAUKYNSPHUX
rBUHTIB BiAOYyBaeTbCA MeXaHiYHe pyWHYBaHHSA
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TpabeKkynapHOi Ta MEHLLIOK MipO KOPTUKANbHOI KICTKH,
O CMPUYMHIOE NIOKaNbHY peakuito TKaHWH (aKTuBauio
ocTeoknacTiB, ocTeobnacTiB Ta iMYHHUX KAITWUH, WO
3anyckae peMoaentoBaHHSA KicTkuM). Y Bignosiab Ha
MOLWKOAXEHHSA BUAINAITLCA npo3anaibHi MeaiaTopu
(IN-1B, ®HM-a, I/1-6), AKi aKTUBYIOTb OCTEOK1AaCcTOreHe3
i 3anyyaoTb Makpodaru Ta iHWi iIMYHHI KNiTUHNW.
3ananbHUM Npouec Bigirpae noABilHy posnb: 3 04HOMO
60Ky, BiH roTye AINSAHKY KOHTaKTy ANA NOAanbLIOro
3aro€EHHS Ta OCTeoiHTerpauii, 3 Apyroro — HaaMmipHa
aKTuBaUis MoXxe npu3BecTu A0 36inblueHHs pe3opbuii
KiCTKM Ta 3HMXeHHs cTabinbHocTi remHTIB [68]. Kpim
TOro, yCTaHOBJ/IEHHS TPAHCNEANKYSAPHUX FBUHTIB 3MIHIOE
b6iomexaHiyHi ymMoBM B XpebTi: rBUHTM 6epyTb Ha cebe
YaCTUHY HaBaHTaAXEHHS, nepepo3noAinsatoun ii Mix
KicTkol Ta iMnnaHTatoMm [69]. Le notpebye aganTtauii
KiCTKOBOI TKAQHMHW HABKOJIO MBUHTIB, WO BUSABNAETHLCA
niacuneHol akTMBauielo ocTeobnacTiB 4ns dopMyBaHHSA
HOBOI KiCTKOBOI TKaHWHW Ta 3abe3neyeHHs cTabinbHOCTI
KOHCTpyKUii [70].

Y KOHTEKCTi aHanizoBaHoi Npo6aemMu, rpyHTYHOUYMUCH
Ha Cy4YacCHUX AOCNiAXEHHSX, MPUCBAYEHMX naTodisionorii
KiCTKOBOi TKaHWHW, MOXHa AiNTUM BUCHOBKY Mpo Te,
wo cTtabinbHicTe cnoHamnonesy 6inpbwow Mipot
BM3HA4Ya€ETbCA a4E€KBATHO peaKLUi€l KiCTKOBOI TKAHUHM
Ha iMNnaHTauito, a He abCoNTHUMM NoKasHUKamu ii
MiHepanbHOI WifbHOCTI. Tak, HaBiTb 3a HM3bKOT MLUKT
ycrilwHa ocTeoiHTerpauia Ta aganTMBHE peMoAeNtoBaHHSA
MOXYTb 3abe3neunTn 40oCTaTHIO CTabiNbHICTb 3@ YMOBM
afeKBaTHOro po3noAiny HaBaHTaXeHHs, ToAi AK npu
HOpMasbHilA MiHEpasibHIN LWiNbHOCTI, ane HeaoCTaTHIN
peakuii KiCTKM Ha iMnnaHTauito, pu3nK HecTabinbHOCTI
KOHCTPYKUIii € BUCOKUM. Le nigTBepAXYETbCHA AK
pe3ynbTaTaMu HaWoro AoCNIAXKEHHS, TaK i AaHUMU iHLINX
aBTOPpIB, ane 3 ornsAy Ha KiiHiYHy 3HauyLWicTb NnoTpebye
noaanbloro BcebiyHoro BMBUYeHHSA [71, 72].

3arasoMm OTpMMaHi HaMW AaHi AEMOHCTPYOTb
AOUINbHICTL KopeKUii piBHS BiTaMiHy D y nauieHTiB, sKi
rnepeHecnu XipypriyHe BTpy4aHHs Ha xpebTi 3 yCTaHOBKOO
pi3HUX TMNiB iMNNaHTaTiB (CUCTEM TpaHCNEeAUKYNSPHOI
dikcauii Ta Kenaxis AN MiXTIIOBOro Koprnopagaesy).
Lle niaTBepAXyOTb AaHi HEYUCNEHHUX AO0CAIAXEHb.
Tak, Yong Xu Ta cniBaBT. NpoBenu aHani3 ePeKTUBHOCTI
3actocyBaHHa 1,25(0H),D, nicna BukoHaHHs TLIF
(TpaHcdopaMiHabHOI MoNepeKoBOi MiXTINOBOI dikcauii)
[73]. ABTOpPM 3a3HavalThb, WO Yepes 6 Mic nicna onepauii
piBEHb MiXTIiNOBOI KOHcoAigauii ctaHoBuB 76,19 % Yy
rpyni nauieHTiB, AKi oTpuMyBanu Tepanito, Ta 43,48 % y
rpyni nopiBHAHHSA (p = 0,03). MoaanbLi cNOoCTEpeXXeHHS
BUSABUAN NoKa3sHuku 95,24 i 65,22 % signosigHo (p =
0,02). Kpim Toro, y nauieHTis, aki npuimanu 1,25(0H),D,,
nokasHukm ODI (Oswestry Disability Index) Ha BcCix
eTanax cnoctepexeHHs 6ynnM CTaTUCTUYHO 3HAYHO
HWXYUMN, HDX y rpyni nopiBHAHHA. V.M. Ravindra
Ta cniBaBT. HAaBOAATb pe3ynbTaTW NPOCMNEKTUBHOIO
obcepBauUiiHOroO AOCNIAXEHHS 4aCcTOTM i WBUAKOCTI
KOHconigauii Ta ctabinbHOCTi cnoHAMNoAe3Yy B NALEHTIB,
SKi MepeHecnu naaHoBe XipypriyHe BTpy4YaHHS 3
BUKOPUCTAHHAM TpaHCNeAUKYNSPHUX FBUHTIB [74].
Mpy NOPIBHAHHI rpyn NauieHTiB i3 AediuMTOM BiTaMiHy
D (<20 Hr/mn), noro HepocTaTHicTio (20-30 Hr/mn) Ta
HOpManbHUM piBHeM (>30 Hr/Mn) BUABNEHO 3HA4He
36inbWeHHA MeaiaHW Yacy A0 AOCATHEHHS KOHconigauii
(12, 8 Ta 6 mic BignosigHo, p = 0,001). Kpim Toro,
baratodakTOpHM aHani3 3 ypaxyBaHHAM BiKy, CTaTi
Ta AOBXWHM 30HW 3pOLlEHHS Noka3as, Wwo agediunTt
BiTaMiHy D € He3a/eXHNUM YNHHUKOM, acoulinoBaHUM i3

http://theunj.org

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

HEeAOCArHEHHSAM afeKBaTHOMO KiCTKOBOrO 3pOLEHHS.
AHanNoriyHi pesynbraTn OTpUManNn iHWI AOCAIAHUKMK
[75, 76].

AHani3 HasfABHUX Yy niTepaTypi AaHUX rnokasas, Lo
HW3Ka A0CNiAXEeHb NMpUCBSYEHa BMNJAMBY BUXIAHOIO
piBHS BiTaMiHy D, a TakoXx oro Kopekuii Ha 3arasbHy
edeKTMBHICTb NJAHOBOro CMiHANbHOrO XipypriyHoro
BTPYYaHHS, WO BU3HAYAE AKICTb XUTTHA Ta OLIHIOETbCSA
3a AOMNOMOroK cneuianizoBaHMX ONUTYBaIbHUKIB.
Tak, Hao-Wei Xu Ta cniBaBT. Ha NiAcCTaBi OUiIHKMK
pe3ynbTaTiB NikyBaHHA 360 nauieHTiB, akum b6yna
BMKOHaHa yctaHoBka PLIF abo TLIF y komb6iHauii 3
TpaHCNeANKYNAPHUMN FBUHTaMM, YCTaHOBWUAU, LWWLO
noonepauiiHuii aediunt 25(0H)D, acouieTbcsa 3
ripwuMMm noKasHWMKaMM 3a Bi3yaslbHOIO aHasorosolo
wkanot (VAS), onnTyBasbHUKOM SINOHCbKOI acouiauii
opTtoneais (JOA) Ta ODI y paHHii nicnsonepauinHuni
nepioa [77]. Cxoxi AaHi oTpumanu Tae-Hwan Kim Ta
cnisaBT. [78]. JocnigHMKK NpoBenu aHani3 pesynbTaTiB
NikyBaHHA 31 NauieHTKN, AKi NnepeHecnn 4eKOMNPEeCUBHO-
ctabinizyBanbHe BTpy4YaHHS Ha MOMepeKoBOMY BiaAini
xpebTa 3 NpuMBOAY CTeHO3y xpebTOBOro kKaHany.
Pe3ynbTaTn NiKyBaHHS OUIHIOBaNM 3 BUKOPUCTAHHAM
aHKeTn akocTi xuTTa EuroQol-5D i ODI. YcTaHoBneHO,
o B nicnaonepauiiHnii nepion Kopekuia pisHa 25(0H)
D, CTaTMCTMYHO 3HauyLle KopestoBana i3 Cy6’eKTUBHOO
OUIHKOIO pe3ynbTaTiB NPoBeAEHO| XipypriYHOi Kopekuii.

3a3HayeHn PeHOMEH CTOCYETbLCS iHWOro acnekTy
BNAMBY BiTaMiHy D, SiKuii He po3rnsiAa€TbCcs B LbOMY
pocnigxeHHi. Bigomo, wo cTtabinbHicTb xpebeTHO-
pPYyXOBOro cerMeHTa ik y HOpMi, Tak i nicnsa xipypriyHoro
BTPYYaHHS BM3HAYaAETbCSA CTAHOM KiCTKOBWUX CTPYKTYP,
arne 3HayHolo Mipoto — CTaHOM 3B'A3K0BOro anaparty [79].
CTyniHb BMAMBY OCTaHHbOro o6epHeHO mponopuinHa
XXOPCTKOCTI 3acTocoBaHOi ¢ikcauii, ane npakTU4HO
3aBXAM pobuTb NeBHUIM BHECOK y 3abe3neyeHHs
ctabinbHocTi [80]. OCHOBHUM KOMMOHEHTOM, WO
BU3HA4Ya€E MexaHiyHi BNacTMBOCTI 3B'A3KOBOro anaparty
xpebTa noaunHu, € konarenun I ta III tuny (COL1 i COL3)
Ta enactuH (ELN), BMICT Sknx y 3B’a3Kax Biapi3HAETbLCA.
Tak, y 3aAHbOMY NliraMeHTO3HOMY KOMMJIEKCi, Lo
Ma€ Hanbinbwmin BNAMB Ha cTabinbHiCTb xpebeTHO-
pYyX0OBOIro cerMeHTa, cnissigHoweHHs COL1, COL3 Tta ELN
cTaHoBuTb y ligamentum supraspinale - 90-95, 5-10 i
<5 % BignosigHo, y ligamentum interspinale - 70-80,
20-30 Ta 5-10 %, y ligamentum flavum - 20-30, 5-10 i
60-70 %, y ligamentum longitudinale posterius - 80-85,
10-15Ta 5 % [81].

Hu3Kka pgocnipKeHb AEMOHCTPYOTh, WO Npy TpaBMax
3B'A3KOBOr0 anapaTty, HEMWUHYYUX NPU XipypriyHoOMy
BTPYYaHHi, piBeHb BiTaMiHy D 4acTo € KPUTUYHUM
UMHHMKOM, LLIO BU3HAYaE WBUAKICTb i AKICTb pereHepauii
[82]. Bitamin D akTnsye VDR dibpobnacTis, nigcnniotoum
iXHIO NponidpepaTnBHY aKTUBHICTb, 36iNblIYE eKCNpecito
reHis, ski koaytwTb COL1, COL3 Ta ELN, wo cnpuse
BiAHOBJIEHHIO CTPYKTYPU MOLWKOAXKEHNX 3B'A30K, iHribye
aKTUBHICTb KonareHas, 36epiratoum LinicHICTb 3B’A30K i
3anobiratoumn ix gerpagauii, CTUMYIOE aHrioreHes yepes
BMPO6NEHHS CYAMHHOro eHaoTenianbHOro dakrtopa
pocTy (VEGF), wo 3abe3neyye HaaXOAXXEHHS KUCHIO
Ta NOXWBHUX PEYOBUH A0 MOWKOAXKEHUX TKAHMUH i
NPUCKOpPIOE 3aroeHHA. KpiMm Toro, BiTaMiH D peryntoe
aKTUBHICTb MAaTPUKCHUX MeTasionpoTeiHas Ta iXHiX
iHribiTopiB, WO cnpuynHioe 36anaHcoBaHe pynHyBaHHSA
NOLKOAXEHOr0O MaTPUKCY M CUMHTE3 HOBOrO, CMPUSE
andepeHUitoBaHHIO Me3eHXiManbHUX CTOBOYpOBUX
KNiTUH y dibpobnacTtonoaibHi KNiTUHK, 36inbwyoymn



Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

IXHIO y4acTb Yy pereHepaduii, MOAY/TIOE iIMYHHY BiAMosiab,
3axuLaloym 30HY YLWKOAXKEHHS Bif BTOPMHHOI iHdeKLUii Ta
CTBOPIOIOYN CNPUATINBE CepenoBuLLLe AN 3aroeHHs [83].
Lli MexaHi3Mn MatoTb 3HaYHUI onocepeaKoBaHW BNAMB
K Ha epeKTUBHICTb CNoOHANNOAE3Y, TaK i Ha 3aranbHUNn
pe3ynbTaT XipypriyHoro BTpy4YaHHS.

OfHUM i3 HaedeKTUBHIWKMX NigXoAiB A0 NiACUNEHHS
BNAMBY BiTaMiHy D Ha KiCTKOBY TKaHWHY, 3a AaHUMWU
Cy4YaCHUX AOCNiAXeHb, € NOro 3acTOCyBaHHSA pa3oM
i3 BiTaMiHomM K, [84,85]. BiTaMiH K, (MeHaxiHOH, MK) €
XXMPOPO3YMHHUM BiTaMiHOM, LLO Bigirpae KA4YoBY posib
y perynsuii kanbuieBoro 06MiHy, NigTpUMLI HOpManbHOro
MeTaboni3aMy KiCTKOBOI TKaHMHW Ta CepueBO-CYAUHHOI
cuctemun. OCHOBHI AXepena MeHaxiHOHIB — (pepMeHTOBaHi
NpoAyKTU (Hanpuknaa, HaTTo, CUP, KBalleHa KanycTa)
i NpOAYKTM TBAPUHHOIO NMOXOAXEHHS (SEYHWUI XKOBTOK,
nediHka, xupHa puba). BitamiH K, icHye B Aekinbkox
dopmax, 3 Akux Hanbinbwe 3HavyeHHsa MawTb MK-4 i
MK-7, Wwo Bigpi3HAIOTHCA 3a MeTabosnivyHO aKTUBHICTIO
i 6iogocTynHicTio. MK-4 - eanHa bopMa MeHaxXiHOHY,
SIKa CUHTe3YyeTbCHA B opraHi3mi. CybcTpaTtoM cuHTesy
€ ¢inoxiHoH - BiTamiH K,, W0 HagxoaAnTb 3 ixelo,
nepeBaxHO i3 3eNeHUX IMCTOBUX OBOYIB (WNWHAaT,
6pokoni, kanycTa) i poCANMHHUX onin. OCHOBHUMMK
$pepmeHTamMu, AKi 6epyTb yyacTb y nepeTBopeHHi K, Ha
MK-4, e NAD(P)H-peaykTasu Ta i3onpeHoigTpaHcdepasm,
a npouec BiabyBaeTbcs 6e3nocepeaHbO B TKAHMHAX, Ae
MK-4 BUKOHYE KJ1t040BIi 6ionorivHi pyHkuii. OcobnumsicTio
MK-4 € noro Bucoka 6io40CTYNHICTb, KOPOTKMI nepioa
HaniBBMBEAEHHS, piBeHb Yy TKaHMHAX 3anexuTb Bij
HaABHOCTI BiTaMiHy K, y pauioHi. Haaxoasun nuuwe
aniMeHTapHuM wnaxom, MK-7 mMae foBruii naHutor i3
7 i3onMpeHoOigHMX OoAMHMULUb, WO 3abe3nevyye BUCOKY
cTabinbHicTb i Nnepioa HaniBBUBeAeHHA 61n3bko 72
roa, wWo pobuTb oro ocob6nnMBo ePEeKTUBHUM MNpwU
perynasspHoMy npunoMi HU3bKUX A03, OCKiSIbKM BiH
HaKOMWYy€eETbLCA B OpraHismi [86].

OCHOBHMI MexaHi3M BnamBy MK Ha MeTabonism
KiCTKOBOI TKaHMHMU, LLLO O6I'PYHTOBYE MO0 3aCTOCYBaHHS
pasom i3 BiTamiHom D,, nonsarae B akTuBauii
ocTeoKkanbumHy - 6inka, wo 6epe yyacTb y MiHepanizauii
KiCTKOBOT TKaHUHW. OcCTeoKanbLUMWH CUHTE3YETbLCH
ocTeobnactamMm B HeakTUBHIN dopMi, a MK Bigirpae
KJII0YOBY pOJib Y MOro akTmeauii, 6yayum kohakTopom
depMeHTy y-rnyTaminkapbokcumnasm, KU NpuEfHYE
Y-KapboOKCUAbHI Tpynu A0 3alMWKIB rnyTaMiHOBOI
Kncnotu. AKTMBoBaHa opMa 0CTeOoKasbLMHY MaE BUCOKY
adiHHICTb A0 Kanbuilo Ta KpuUcTanie rigpokcianatuTy
(Ca,,(PO,),(OH),) — OCHOBHOro MiHepanbHOro
KOMMOHeHTa KIiCTKOBOi TKaHWHW. licna 3B'A3yBaHHA
3 UMMW KOMMOHEHTaMW OCTeOoKaNlbLUWH iHTErpyeTbCs
B MiHEpa/ibHY MaTpuuUlo, BUKOHYHO4YM cTabinisauinHy
dyHKLUiI0 Ta 3abe3neyyoumn CTPYKTYPHY MiLHICTb KiCTKW.
Llen npouec cnpusie edpekTUBHIN MiHepanisauii KicTKOBOI

KpiMm uboro, MK 3HUXYE pu3nK Kanbumdikauii
cyauvH, 36epiratoum iXHO enacTuyHicTb i 3anobiratoun
pPO3BUTKY aTepocknepo3y. KntouvoBy ponb y 3anobiranHi
BiAKNaAeHHI0O conel Kanbuitlo B M'AKMX TKaHWHaX
Bipirpae matpunyHnii Gla-npotein (MGP) — 6inok, akuin
CUHTE3YETbCS NepeBaxHo rnagkoM’'a30BMMN KNITUHAMKU
CYAVH, XOHAPOLUWUTaMn Ta KNiTUHaMN KiCTKOBOT TKAHUHMW.
Moro ekcnpecisi perynio€Tbcs BiTaMiHOM D 3a JONOMOrot0
3B'A3yBaHHa 3 VDR, Wo nigcune TpaHCKpuUnuiw
reHa n 36inbwye cuHtes MPHK MGP. Aktusauis MGP
34INCHIOETLCSA B eHAONNIa3MaTUYHOMY peTUKYNyMi
KNITWUH Y-rnyTaminkapb6okcmnasow, sika BUKOPUCTOBYE
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BiTamiH K, Ak kodakTop. Micna y-kapbokcunoBaHHA
akTnBoBaHW MGP TpaHCNOPTYETbCA 3 KAITUHM B
MDKKNITUHHUIA MaTpUKC, Ae BiH 3B’A3y€ iOHW Kanbuito,
3anobiratoum ix ocaaXXeHHI0 Ta YTBOPEHHI KpuUcTasiB
rigpokcianatuty B M'akuMX TKaHuHax [88]. 3B’A3aHi
akTuBoBaHMM MGP ioHM Kanbuito NnoBepTalTbCA B
KPOBOTIK 3aBAsKM poboTi cneundiyHnx KAiTUHHUX
TpaHCcnopTHMX cucTeM. Voltage-gated calcium channels
(VGCC) 3abe3neuyloTb MacUBHWUN BXiA KasbLilo B
KNiTUHM 3@ FpaAieHTOM KOHUeHTpauii, Toai sk Plasma
Membrane Ca2‘-ATPase (PMCA) akTMBHO BUBOAUTbL
KanbLil i3 KNiTUH eHpoTenito B KPoBOTIK. Llen npouec
niaTpUMYE KanbLUieBui 6anaHc, 3anobirae naTonorivyHin
kanbumdikauii cyanH ta 36epirae ixHw @yHKUiOHaNbHY
LinicHicTb, 3abe3neyyoumnm enacTUYHICTb CYAMHHUX
CTIHOK i 3HMXYOUM pU3KNK atepocknepo3sy [89].

TakMM YMHOM, KpiM SABHOro CUHEpPriaMy npu
3abe3neyeHHi HopManbHOro MetaboniamMy KicTKoBOI
TKaHWHKW, KOM6iHOBaHe 3aCTOoCyBaHHsA BiTaMiHy D, i MK
€ 3Ha4yHO 6e3neyHiwmnM, 0cobmMBO WoOA0 3anobiraHHs
NaTonoriyHin Kanbuudikayii M'SKMX TKAHUH Ta ONTU-
ManbHOro po3noAiny KanbLuito B opraHismi. lMNpwu
npuitomi D, 6e3 K, icHye pu3uk 36inblieHHA piBHSA
BiNbHOrO KasbUilo, AKMN He Moxe 6yTn edeKTUBHO
nepepo3noAifieHNIn y KiCTKOBY TKaHWHY, TOAI SK iXHE
CniflbHE BUKOPUCTaHHA CTBOPIOE 36anaHCoBaHy CUCTEMY
perynsuii kanbuieBoro o6MiHy, MiHiMi3ytoun pusnkm [90].

HaseneHi Buwe AaHi, OTpUMaHIi B AOCAIAXEHHSAX
in vitro, niaTBepAXeHi B KNiHIYHIN npakTuui. Tak,
Jun Iwamoto Ta cniBaBT. NpoBeNn OUiIHKY BMNIUBY
KOMGIHOBaAHOr0 3aCTOCYBaHHA BiTaMiHie D, i K, Ha MLUKT
nonepekoBOro Biaainy xpebTa B XiHOK i3 BepudikoBaHUM
OCTeOonopo30M Yy nocTtMeHonaysi [91]. Y pocnigXeHHi
B35/IM y4yacTb 92 Maui€EHTKM 3 OCTEOMNOpPO30M, LWO
nepebyBann B NocTMeHonaysi NoHaa 5 pokiB, BikOM
Bia 55 A0 81 poky. Ix paHaomisyBanu Ha YyoTupu rpynu
NikyBaHHA: nepwa rpyna oTpumyBana BiTaMmiH D,
Apyra rpyna - BiTamiH K,, Tpeta rpyna - BiTamiHun D,
Ta K, ueTBepTa - nakTaT Kajbuilo. YCTAaHOBJIEHO, WO
npuitoM sk BiTaMiHy D,, Tak i BiTaminy K, npoTarom 2
poKiB 3Ha4HO 36inbwysas MLWKT nonepekosoro Bigainy
xpebTa, ToAi AK NPUIAOM KasibLito NpN3BOAMB 40 3HAYHOIO
3HWXXEHHS LbOro nokasHunka. KombiHoBaHe 3acToCyBaHHS
BiTamiHiB D, i K, cnpusano 3HayHoMy 36inblieHHio MUWKT
nonepekoBoro BiaAainy xpebta, ske 6yno BupasHiwnm
MopiBHAHO 3 MOHOTepanieto BiTaMiHamn D, i K,. Cxoxe 3a
Av3anHoM gocnigxeHHs nposenu Takahisa Ushiroyama
Ta cniBaBT. [92]. YuacHukiB (172 xiHkn BikoM 55-81
piK, Ki Manu 3a gaHuMu BuMiptoBaHHA MLKT o3Haku
ocTeonopo3y abo ocTeoneHii) posnoAinunn Ha 4
CTAaTUCTUYHO PIBHOLIHHI rpynun, WO OTpUMYyBaauM BiTaMiH
K,, BiTaMiH D,, koMbiHoBaHy Tepanito BiTaMiHamn K, i D,,
a rpyna nopiBHAHHSA — NMWe AIETONONIYHY MNiATPUMKY
(HapaBanu pekoMeHAaauii WoAo 36iNblEHHS CNOXMBaHHSA
npoaykTis, 6aratMx Ha BiTamiHu D, Ta K,, BXWBaHHSA
800-1000 Mr KanbLUit0 Ha AeHb, NepeBaXxXHO MOMOYHUX
npoaykTiB (MONOKO, MOrypT) i MiHepanbHux fobasok,
perynapHi @i3nyHi BnpasBn cepefHbOi iIHTEHCUBHOCTI Ta
nepebyBaHHS BNPOAOBX He MeHLUE Hix 15 XB Ha AeHb nia
NPSMUMU COHSAYHUMMW MPOMiIHHAMM). Y 45,2 % nauieHToK
rpynu kKoMbiHOBaHOI Tepanii 3apeecTpyBanu 3Ha4YHUM
npupict MWKT, y rpyni npuitomy K, -y 9,4 %, y rpyni
npuitoMy D, - y 23,3 %. YyacHuui rpynu nopiBHAHHSA
He NpoAeMOHCTpyBannM 3HA4YHOro noninweHHs MLKT,
y AesaKUX BMNaakaxX BiA3HAUYEHO HaBiTb 3HMXXEHHS
aHanisoBaHoro nokasHuka. Cxoxi AaHi HaBoAATb iHLUI
pocnigHnku [93-95].

http://theunj.org
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Mw pO3rAsiHYIM NLLE HEBENMKY YAaCTUHY 6i0N0riyHnX
edekTiB, WO CBiAYaTb NPO KAiHIYHY 3HaYYLWiCTb KOpeKLUii
piBHs BiTaMiHy D, y nauieHTiB, AKi nepeHecnn xipypriuHe
BTPYYaHHS Ha XpebTi 3 BUKOPUCTAHHAM iMMNNaHTaTIB.
Bnaue BiTamiHy D, Ha 4acToTy 3ananbHUX yCKNaAHEHb,
iHTEHCUBHICTb 601bOBUX BIAYYTTIB, WBUAKICTb
peabiniTauii Ta iHWi acnekTn B UbOMY AOCHIAXEHHI
He BuBYanu. OfHaK Ui NuTaHHSA noTpebylTb aHanisy,
OCKiJIbKM BOHM ICTOTHO BMAMBaKTb Ha SKICTb XUTTS
nauieHTiB i pe3ynbTaTM HagaHHA MeAMYHOI AONOMOru.
Mofjanblue BUMBYEHHS LMX acnekTiB MOXEe po3WUpUTu
pO3yMiHHs poni BiTaMiHy D,y nicndonepauiiHnin nepioa
Ta cnpuaTuMe onTuMMi3auii NiAxoAiB A0 NiKyBaHHSA
rnauieHTiB.

BuUcHOBKM

3apeecTpoBaHO BUCOKY 4acToTy AediumTy BiTaMiHy
D Ta 3HuMxeHHs MUWKT y naui€eHTiB, SKMM BUKOHYHOTb
NAaHoBi XipypriyHi BTpy4YaHHS Ha XpebTi 3 BUKOPUCTaHHAM
iMnnaHTaTiB. BUABNEHO 3HaYyLy KOpensuito MiX piBHEM
25-(0OH)D, i cTaHOM KiCTKOBOT TKaHWUHM.

Kopekuisi piBHS BiTaMiHy D, i3 BUKOpUCTaHHAM
«Conemakc®» npoaeMoHCcTpyBana BuMpasHuii nabo-
paTopHui edeKkT: Yyepes 4 Mic npunomy piseHb 25-(0H)
D, y BCix nauieHTiB AOCAT pedEepeHTHUX 3HA4YeHb, WO
CBiAYNTb Npo edeKTUBHICTb L€l Tepanii.

PerynapHuin npuiniom «Conemakc®» y nicnsone-
pauiiHMi nepiog NO3NTUBHO BMNJIMBAE Ha CTaH KiCTKOBOI
TKaHuHW. Lle niagTBepaxyeTbca 36inbweHHam MLKT y
nauieHTiB, AKi OTPUMyBanuM Kopekuito, ToAi 9K y rpyni
MOPIBHAHHSA 3apEECTPYBANIM 3HMKEHHS LbOro NOKa3HMKa.

CTaTUCTMYHO 3HauyLLe 3HMXKEHHS YacTOTW YCKNaA-
HEeHb, MOB’A3aHMX 3 iMMNaHTaTaMu, 3adikcoBaHO B
nauieHTiB, AKi oTpuMmyBanun «Conemakc®», noynHawum
3 paHHbLOro nicnsionepauiiHoro nepioay. PerynsapHui
MPUMNOM AaB 3MOTY 3HU3UTU PU3MK PO3XUTYBAHHSA MBUHTIB
Ha 69,84 %, pU3uK 3MilEeHHA MiXTIIOBUMX iMNIaHTaTiB
- Ha 56,2 % npw aHanisi gaHux 3a nepuwi 6 Mic nicns
XipypriyHoro BTpy4daHHs. Yepe3 1 pik cnocTepexeHHs
3HMXKEHHS pU3nKy ctaHoBuno 85,06 % AN po3XUTyBaHHSA
rBUHTIB Ta 64,7 % ansa PLIF-imnnaHTaTiB.

OTpuMaHi pe3ynbTaTu cBig4yaTb Npo Te, WO
CcTabinbHiCTb cnoHAMNOAE3Y BM3HAYAETLCS MepeBaxHo
SAKICHOIO aAanTUBHOK peaKUi€to KiCTKOBOI TKAHWUHK
Ha iMnnaHTauito, a He abCoNTHMMN 3HAUYEHHAMU T
MiHepanbHOI WiNnbHOCTI. BukopnctaHHa 36anaHcoBaHoi
kombiHauii BiTamiHiB D, Ta K, 3HauyHO onTuMisye
TepaneBTUYHNIN eeKT, 3HNXKYE pU3KNK nicnsonepauiiHnx
YCKaAHEHb i MONIMWYE KNiHiIYHI pe3ynbTaTu.

Po3kpurtTa iHpopmMmauii

KoH@nikT iHTEpEciB

KoMmnaHia Hagana pocnigXyBaHwWi npenapaT sk
npobHy napTito. ®iHAHCOBOI NIATPUMKM BiA KOMNaHii He
6yno.

[AwnsaniH gocnig>xeHHs obpaHo aBTopamu.

AHani3 paHunx i GopMyntoBaHHSA BUCHOBKIB NPOBEAEHO
nuwe asTopamMu. ABTOpPWU 3asBNAKOTb NPO BIACYTHICTb
KOHMIKTY iHTepeciB.
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Introduction: Visual and oculomotor disorders are frequent manifestations of
nervous system damage in multiple sclerosis. Multiple sclerosis is associated with
an increased risk of falls, degeneration of sensory organization, and a possible
increased reliance on vision for balance control.

The clinical picture of multiple sclerosis is characterized by numerous neurological
symptoms, among which visual and oculomotor disorders occupy a significant
place. This is because the consequences of inflammation, demyelination, and
neurodegeneration often negatively affect both the afferent and efferent parts of
visual function, significantly worsening the quality of life of patients with multiple
sclerosis.

Objective: To determine the clinical and demographic characteristics, the
significance of nervous system dysfunction and disability, the degree of visual
and oculomotor impairment, severity of pain, fatigue, depression, and cognitive
impairments, quality of life indicators in patients with multiple sclerosis and to
identify the peculiarities of their course in terms of comorbidity.

Materials and methods: A total of 216 patients with various forms of multiple
sclerosis were examined. Clinical-demographic data, paraclinical characteristics of
nervous system dysfunction and disability, severity of pain, fatigue, depression,
cognitive disorders and quality of life indicators were analyzed.

Patients were assessed using the Functional System Scale (FS), Expanded Disability
Status Scale (EDSS), an extended neuropsychological examination.

The presence and duration of comorbid diseases were clinically determined through
laboratory and instrumental studies, as well as examinations by other specialists
(ophthalmologist, therapist, cardiologist, rheumatologist, urologist, and dentist).

Results: When conducting a study of patients with multiple sclerosis of the general
sample, symptoms associated with pyramidal functions impairment were in 191
patients (88.4%), symptoms caused by the cerebellar functions impairment - in 178
patients (82.4%), symptoms caused by brainstem and cranial nerve dysfunction - in
161 patients (74.5%), symptoms associated with impaired sensitivity functions - in
169 patients (78.2%), symptoms due to pelvic disorders - in 187 patients (87.0%),
symptoms caused by impaired visual functions - in 116 patients (53.7%), symptoms
associated with impaired cerebral (mental) functions - in 184 patients (85.2%).

In total, visual disorders were recorded in 116 (53.7%) patients with multiple
sclerosis, among them - in 46 (21.3%) patients of I group (without comorbidity) and
in 70 (32.4%) patients of II group (with presence of comorbidity), and oculomotor
disorders - in 168 (77.8%) patients with multiple sclerosis, among them - in 77
(35.6%) patients of group I (without comorbidity) and in 91 (42.1%) patients of
group II (with presence of comorbidity).

In patients with multiple sclerosis, according to the data of the FS-3 FS scale
(oculomotor disorders), the average indicators were as follows: group I - 1.4 £
0.3; group II - 1.6 £ 0.3, and according to the FS-6 FS scale (visual disorders), the
average indicators were as follows: group I - 0.8 £ 0.2, group II - 1.4 £ 0.3.

Conclusions: 1. The prevalence of visual disorders of patients with multiple sclerosis
was 56.0%, and oculomotor disorders - 85.2%.

2. Oculomotor disorders were more widely represented in patients with multiple
sclerosis, which, in our opinion, is associated with damage to the structures of the
posterior longitudinal bundle, which is often affected in multiple sclerosis due to the
“dissemination in space” characteristic of the disease.

3.It was found that in patients with multiple sclerosis visual disorders were most
clearly correlated with the level of depression and cognitive impairment. Oculomotor
disorders in patients with multiple sclerosis were most clearly correlated with levels
of fatigue.

4. In the group of patients with multiple sclerosis with comorbid pathology, visual
and oculomotor disorders were significantly more prevalent.

Key words: multiple sclerosis; clinical and demographic characteristics; visual
disorders; oculomotor disorders; severity of pain; severity of fatigue; severity of
depression; severity of cognitive impairment; quality of life indicators; comorbidity
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Introduction

Multiple sclerosis (MS) is a degenerative disease
of the nervous system, the basis of the pathological
mechanisms of which is the process of progressive
demyelinating damage, primarily of the central nervous
system. The clinical picture of MS is characterized by
a wide range of neurological symptoms, among which
visual and oculomotor disorders occupy a significant
place because the consequences of inflammation,
demyelination, and neurodegeneration often negatively
affect both the afferent and efferent parts of visual
function, significantly worsening the quality of life of
patients with MS [1, 2, 3, 4, 5].

Retrobulbar neuritis is often one of the earliest
manifestations of MS. Visual disorders, or afferent visual
abnormalities — including decreased visual acuity and
contrast sensitivity, binocular vision defects, visual
field disturbances, changes in color perception due to
retrobulbar neuritis in MS are frequent symptoms of
exacerbation, occurring in 14-50% of patients with MS
[5, 6, 71, while 77% of patients have subclinical changes
in visual function [4]. As a result of acute retrobulbar
neuritis, central scotomas usually appear in the affected
eye, which leads to a decrease in visual acuity and
contrast sensitivity, as well as a narrowing of the field of
vision [2, 3]. Jasse L. et al., 2013 [8] showed, that more
than a third of patients with MS have persistent visual
disturbances. Hemianopsia may also occur in patients
with MS; the degree of recovery varies depending
on the degree of initial disturbance of the field of
vision [2].

Medical treatment of acute retrobulbar neuritis can
shorten the time of recovery of visual functions, but
ultimately does not affect the quality and completeness
of recovery [8]. Although in the case of acute retrobulbar
neuritis there are often quite effective courses of
methylprednisolone pulse therapy, sometimes in
combination with plasmapheresis, which can accelerate
the recovery of vision in approximately 70% of MS
patients [9], the results of the treatment of visual
function disorders in MS are generally contradictory [10].
Some researchers believe that there is no procedure or
method of treatment that can improve visual functions
in general. This unsatisfied need for the treatment of
visual disorders in MS requires the development of new
treatment methods that have a neuroprotective effect
and are able to restore impaired functions in patients
with MS [3, 4, 5].

Oculomotor disorders (efferent visual abnormalities)
are also symptoms in MS patients, and may occur
temporarily or permanently, appearing in parallel
with visual disturbances or independently of them.
Oculomotor disorders are more common in patients with
a progressive course of MS (compared with relapsing),
may be an indicator of demyelinating damage to the
structures of the posterior cranial fossa representing
a more difficult neurological prognosis [2, 3, 4, 5].
Oculomotor deficiency is most often associated with
MS with internuclear ophthalmoplegia, which leads to
diplopia [2]. All types of nystagmus can occur in MS
patients, along with saccadic eye movements, oscillopsia
(immovable objects appear to patients as moving),
blurred vision or its blurring, ocular dysmetria and gaze
paresis [2, 5].
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Low efficiency of in the treatment in terms of
restoration of visual and oculomotor functions is
observed in patients with MS in the presence of comorbid
diseases, cognitive disorders, depressive disorders,
fatigue and premorbid visual disorders [11, 12, 13, 14].

Objective: To determine clinical and demographic
characteristics, significance of nervous system
dysfunction and disability, degree of visual impairment,
degree of oculomotor impairment, severity of pain,
severity of fatigue, severity of depression, severity of
cognitive impairment, quality of life indicators in patients
with MS and to find out the peculiarities of their course
in terms of comorbidity.

Materials and methods

Study participants

A total of 216 patients with MS were examined. The
research was carried out at the Department of Neurology
and Reflexotherapy of the Shupyk National Healthcare
University of Ukraine. The research was conducted in
accordance with the Helsinki Declaration of Human Rights
(1964), the Council of Europe Convention "On Human
Rights and Biomedicine" (1997), and current regulatory
legal acts of Ukraine. Informed consent to participate
in the examination and treatment was obtained from
all patients. The research protocol was approved by the
local ethics committee (Ethics Committee of the Shupyk
National Healthcare University of Ukraine, minutes of the
KE No. 9 dated October 1, 2012).

Inclusion criteria

The inclusion criterion was diagnosis of "multiple
sclerosis" with indicators of the course of the disease,
such as the frequency of clinically pronounced
exacerbations and the rate of neurological deficit
progression. The survey did not include patients with
MS aged under 18 or over 65 years of age, as well
as with a degree of disability of more than 5.5 points
on the Expanded Disability Status Scale (EDSS). The
criteria for excluding patients from observation were:
refusal of the patient or his relatives to participate in the
study; inability to be observed throughout the entire
period.

216 patients with multiple sclerosis with various
forms of course who underwent complex outpatient or
inpatient treatment in the period from 2007 to 2016
were monitored. The diagnosis of "Multiple Sclerosis"
was made in accordance with the updated criteria of
McDonald (2005; 2010) [15, 16], and the accompanying
pathology was recorded in the outpatient chart by the
relevant specialist or detected during the examination
or through a questionnaire. Due to the fact that the
study was conducted in the period from 2007 to 2016,
all patients were evaluated according to the McDonald
criteria 2005 (for patients with MS who were included in
the study in 2007-2010) while the 2010 criteria were used
for MS patients enrolled between 2011 and 2016 for the
diagnosis of multiple sclerosis. The 2017 revision of the
McDonald criteria was not used in this study.

Group characteristics

All 216 patients with MS examined by us with
different forms of the course, depending on the presence
or absence of comorbid pathology, were divided into
2 groups: group I - patients without any concomitant
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disease (109 patirents); group II- patients with one or
more concomitant diseases (107 patients).

Group II consisted of 107 patients with MS, who
at the time of examination had a clinically significant
comorbid pathology, the data of which were revealed
through a detailed survey of patients during an objective
examination and analysis of medical records. At the
same time, in group II 40 (18.5%) patients with MS had
one comorbid pathology, 27 (12.5%) patients had two
comorbid pathologies, 21 (9.7%) patients had three
comorbid pathologies, and 19 (8.8%) patients had four
or more comorbid pathologies.

The average age in the study group was 39.9 £ 9.7
years. The gender ratio (female/male) was approximately
7:4 (141 females/75 males), which confirms the data of
modern researchers about the predominance of women
among patients with MS. Regarding the marital status of
patients with MS, married people prevailed in the study
group - 60.7% (131: 85).

Among 216 patients, 96 (44.4%) with relapsing
course of MS, the stage of exacerbation of the disease
of various degrees of severity was registered, and in
43 (19.9%) patients - the stage of remission. Among
patients with a progressive course of MS, 54 (25.0%) had
a gradual deterioration of neurological deficit with slow
dynamics, and 23 (10.7%) had a more rapid progression
of symptoms.

Research design

A prospective comprehensive examination was
conducted: clinical-neurological, neuropsychological,
electrophysiological, ultrasound, MRI, laboratory
examination of 216 patients (75 men and 141 women)
aged 21 to 62 years (mean age 39.9 £+ 9.7 years)
diagnosed with MS according to the McDonald criteria
(2005; 2010) with various forms of course (remitting and
progressive) with a degree of disability ranging from 1
to 5.5 points on the EDSS scale (mean score 3.8 £ 1.3),
with and without comorbid diseases, who underwent

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

comprehensive outpatient or inpatient treatment at
the clinical base of the Department of Neurology and
Reflexotherapy (neurological departments of the Kyiv
Regional Clinical Hospital) in the period from 2007 to
2016. The duration of observation for each patient was
two years.

The clinical condition of the patients was described in
accordance with the FS scale, and the degree of severity
of neurological deficit - based on research data on the
EDSS [17].

For the convenience of generalizing the symptoms
of MS and adequately assessing the picture of the
disease, the functional system lesion classification,
proposed by J. F. Kurtzke, was used, which contains
7 sections for the assessment of: 1) pyramidal
functions; 2) cerebellar functions; 3) brain stem and
cranial nerves functions; 4) sensitivity functions;
5) bowel and bladder functions; 6) visual functions;
7) cerebral (mental) functions.

Each category is scored based on the severity of
dysfunction, from less pronounced to more pronounced.
The number of points is estimated for each scale
separately (from FS-1 to FS-7). The use of this
scale allows not only to obtain an in-depth clinical
characteristic, but also to conduct dynamic monitoring
of the course of the disease in patients with MS. We
determined the level of disability using EDSS. During
the neurological examination of patients with MS, we
found the presence or absence of visual and oculomotor
disorders, as well as in the anamnesis, after the diagnosis
of multiple sclerosis, their nature was clarified. When
determining the degree of FS-6 impairment (visual
functions), the evaluation was performed on the more
affected eye. Before determining the degree of damage
to the FS-6, a mandatory ophthalmologic evaluation
was performed, including measurement of visual acuity
(with and without correction), fundus examination, and
assessment of visual fields (Table 1).

Table 1. Assessment of visual and oculomotor functions according to the FS-6 and FS-3 scales by J. Kurtzke

> . . FS-3 FS-6

§ Points Brain stemf:::::lti(':)r::lal nerves (visual functions)

(%2}

(BD 0 Norm Norm

3 N N .

- : : : Scotoma with visual acuity (corrected) better than 0.6

=} 1 g:gggn?tf dysfunction without (20/30); pallor of the temporal halves of the discs of

= Y the optic nerves

g 5 Moderate nystagmus or other mild | In the worse eye, scotoma and maximum visual acuity

a disorders (corrected) from 0.6 (20/30) to 0.35 (20/59)

® Pronounced nystagmus,

® pronounced weakness of the In the \{vorsef eg/e, a Iarlgﬁg slé:otbomahor moderate |

o 3 oculomotor muscles or moderate narl_'owmgﬁ the visua fe , but t ezzmaX|mum V|sua2

5 impairment of other cranial ;(azcg/ltgyg)(ww correction) from 0.35 (20/60) to 0.15-0.

S nerves functions

a In the worse eye, there is a marked narrowing of the

a . field of vision and the maximum visual acuity (with

= 4 Marked dysarthria or other correction) from 0.2 (20/100) to 0.1 (20/200); 3rd

= 9 p degree impairment plus maximum visual acuity in the

a better eye no more than 0.35 (20/60)

o

z In the Wor)se elye, tr;‘e maxirFur? vis)ual ahcgity (with

= . correction) is less than 0.1 (20/200); 4th degree

g 5 Inability to swallow or speak impairment plus maximum visual acuity in the better

o eye no more than 0.35 (20/60)

a* 6 . Disturbance of the 5th degree plus maximum visual
acuity in the better eye no more than 0.35 (20/60)
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A neuropsychological study was also conducted:
manifestations of fatigue according Fatigue Severity
Scale (FSS), pain according to the Visual Analogue
Scale (VAS), level of depression according to the
Beck Depression Inventory-II (BDI-II), cognitive
function disorders according to the Mini-Mental-State-
Examenations (MMSE) and indicators of quality of life
were determined according to the SF-36.

Statistical analysis

For the purpose of statistical analysis of the study
results, variational statistics methods were used to
calculate the frequency characteristics of the studied
indicators (%), average values (arithmetic mean - X)
and estimate their variability (standard deviation - SD).
To assess the statistical significance of clinical results
and estimate the 95% confidence interval (CI), the mean
error (m) was determined. In case of correspondence
of the primary data to the parameters of the normal
distribution, statistical analysis was performed using the
Student's test, and in case of discrepancy - by generally
accepted non-parametric methods: for quantitative
indicators - the sum of Mann-Whitney ranks for two
independent groups, Kruskal-Wallis rank analysis of
variance for three independent groups, Dunnett's test
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(for comparison with the control group); for qualitative
indicators - classical Pearson x2 -criterion with Yates’
and Bonferroni corrections (for multiple comparisons),
two-sided Fisher's exact criterion. To evaluate the data
in dynamics, the Wilcoxon criterion (for comparing the
indicators of one group) and the Kruskal-Wallis criterion
(for comparing the indicators of several groups) were
used. The assessment of the relationship between
indicators was carried out by correlation analysis
with Pearson's correlation coefficient. To compare
observations before and after treatment, the Wilcoxon
criterion was used for two dependent groups. The
level of statistical significance was taken as p < 0.05.
Statistical analysis was carried out using the standard
SPSS software version 8.0.0 and Statistica 6.0.

Results

A total of 216 patients with MS were examined. An
analysis of the entire patient cohort was performed.
General clinical and demographic characteristics of
patients are shown in Table 2.

Clinical and demographic characteristics of patients
with MS in connection with division into groups
(comorbidity) are given in Table 3.

Table 2. General clinical and demographic characteristics of patients

No. Indicator A general az::&gf(ix:n;iln;d patients
1 Average age, years (mean = SD) 399 £ 9.7
2 Average age of onset of multiple sclerosis, years (mean + SD) 28.7 £ 7.6
3 Duration of the disease, years (mean * SD) 6.4 £ 3.5
4 Gender ratio (women / men, %) 62.3/ 37.7
5 Marital status (married, %) 60.7
Degree of disability for the EDSS, %
light 46.8

6 average 53.2
severe -
group average, points (mean * SD) 3.8+ 1.3

Type of course of multiple sclerosis

Remitting, % 64.4

7 Relapsing-remitting MS, % 42.6
Relapsing-progressive MS, % 21.8
Progressive, % 35.6

8 Primary progressive MS, % 20.8
Secondary progressive MS, % 14.8

9 The presence of visual disorders, abs. (%) 116 (53.7)

10 The presence of oculomotor disorders, abs. (%) 168 (77.8)
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Table 3. Clinical and demographic characteristics of patients with MS in connection with division into groups

A general group of examined patients with MS
(n = 216)
No. Indicator group I group 11
(n = 109) (n = 107)
1 Average age, years (mean + SD) 36.9 £ 9.3 42.3 £ 10.4
2 ng;gg(renzgﬁ g:f(S)B§Et of multiple sclerosis, 8.4 + 7.3 291+ 7.9
3 Duration of the disease, years (mean + SD) 53%+19 74 £ 2.0
4 Gender ratio (women/men, %) 66.1 / 33.9 64.5/ 35.5
5 Marital status (married, %) 57.8 63.5
Degree of disability by the EDSS, %
light 51.4 42.1
6 average 48.6 57.9
severe - -
group average, score (mean £ SD) 34+£1,2 4314
7 VAS pain assessment, score (mean + SD) 3.1+1.3 48+ 1.6
8 FSS fatigue assessment, score (mean + SD) 3.3+ 0.9 45+1.3
Assessment of depression according to the
9 Beck Depression Inventory-II (BDI-II), points 11,5+ 1.6 16.1 £ 1.9
(mean+SD)
9 éggfg?mggg‘if g%%”i“"e functions, (MMSE), 27.93 + 1.4 25.12 +2.3
10 Assessment of quality of life, SF-36, PCS 43.1 £13.7 PCS 32.2 +16.8
generalized indicators, scores (mean+ SD) MCS 47.8 £12.5 MCS 38.7+11.5
11 The presence of visual disorders, abs. (%) 46 (21.3) 70 (32.4)
12 The presence of oculomotor disorders, abs. (%) 77 (35.6) 91 (42.1)

Note. PCS - physical component of health, MCS - mental component of health.

Ophthalmological examination revealed a decrease
in visual acuity in 95 (44.0%) patients, visual field
disturbances in 72 (33.3%), and change in color
perception in 29 (13.4%). In 87 (40.3%) patients there
was pallor of the temporal halves of the discs of the optic
nerves. In total, visual disturbances occurred in 116
(53.7%) patients with MS of both groups, among them
in group I - 46 (21.3%) patients, while in group II - 70
(32.4%). At the same time, in patients with MS according
to the data of the FS-6 FS scale (visual disorders), the
average indicators were as follows: group I - 0.8 = 0.2;
group II - 1.4 £ 0.3; and according to the severity of
visual disturbances, the gradations were as follows:
group I: 0 points - 63 (29.2%), 1 point - 21 (9.7%),
2 points - 14 (6.5%), 3 points - 11(5.1%); group II:
0 points - 37 (17.1%), 1 point - 30 (13.9%), 2 points -
18 (8.3%), 3 points - 16 (7.4%), 4 points — 6 (2.8%).
According to the data of the FS-3 FS scale (oculomotor
disorders), the average indicators were as follows: group
I1-1,4+0,3; group Il - 1,6 + 0,3; and according to the
severity of visual disturbances, the gradations were
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as follows: group I: 0 points - 32 (14.8%), 1 point -
30 (13.9%), 2 points - 29 (13.4%), 3 points - 18 (8.3%);
group II: 0 points - 16 (7.4%), 1 point — 40 (18.5%),
2 points - 32 (14.8%), 3 points — 19 (8.8%) (Table 4).

During the clinical and neurological examination, the
presence of complaints of diplopia was recorded in 39
(18.1%) patients with MS, blurred vision or its clouding
-in 63 (29.2%) patients.

Oculomotor deficiency was also manifested by
vertical or horizontal nystagmus - in 117 (54.2%)
patients, convergence and accommodation insufficiency
-in 125 (57.9%) patients, uncoordinated movements of
the eyeballs - in 48 (22.2%) patients, disparity eyeballs
vertically (or horizontally) - in 29 (13.4%) patients,
saccades - in 72 (33.3%) patients, oscillopsia - in
8 (3.7%) patients, eye dysmetria - in 10 (4.6%) patients,
gaze paresis - in 6 (2.8%) patients. In total, oculomotor
disorders occurred in 168 (77.8%) patients with multiple
sclerosis of both groups, among them in group I - in
77 (35.6%) patients, while in group II - in 91
(42.1%) patients.
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The average level of prevalence of neurological
symptoms in the patients with multiple sclerosis, caused
by dysfunction of other cranial nerves brain stem, was
as follows: 129 patients (59.7%).

Involvement of the trigeminal nerve was recorded
in 63 patients (29.2%), including paresthesias and/or
dysesthesias in the facial area (36 patients, 16.7%),
odontogenic facial pain (10 patients, 4.6%), trigeminal
neuralgia (7 patients, 3.2%), trigeminal sensory
neuropathy (3 patients, 1.4%), arthrogenic facial
pain due to temporomandibular joint arthropathy
(7 patients, 3.2%).

Facial nerve was involved in 66 patients (30.6%),
which included myofascial facial pain (4 patients, 1.9%),
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xerostomia (dryness in the mouth) (37 patients, 17.1%),
facial paresis (29 patients, 13.4%).

We performed an analysis of neurological disorders
in the debut of the disease (Table 5): in 171 (79.2%)
patients, the debut of MS was monosymptomatic, and in
45 (20.8%) patients, multifocal symptoms were detected
as the first manifestations of the disease.

A predominance of pyramidal motor disorders
(in the form of pyramidal insufficiency, central para-,
mono-, hemi-, paraparesis of one degree or another) was
established in the debut of MS - in 32 (14.8%) patients,
visual disorders - in 36 (16.7%), oculomotor disorders
- in 47 (21.8%) and polysymptomatic onset of MS - in
45 (20.8%) patients.

Table 4. Analysis of visual and oculomotor disorders in patients with MS according to data from the FS-3 and

FS-6 scales by J. Kurtzke

oﬁvt?::?:g_i;:isgt:srfs Characteristics of the point assessment of the
Groups of patients with multiple scales (me_an _:I: standard degree of impaired fu:gt_lgnal systems FS-3 and
sclerosis deviation)
Fs3 g;;"a“ Fs-8 gg)ea“ FS-3, abs. (%) FS-6, abs. (%)
0 points - 32 (14.8) 0 points - 63 (29.2)
1 point - 30 (13.9) 1 point - 21 (9.7)
group I (n = 109) 1.4+0.3 0.8+0.2
2 points - 29 (13.4) 2 points - 14 (6.5)
3 points - 18 (8.3) 3 points - 11 (5.1)
0 points - 16 (7.4) 0 points - 37 (17.1)
1 point - 40 (18.5) 1 point - 30 (13.9)
group II (n = 107) 1.6 £0.3 1.4+0.3
2 points - 32 (14.8) 2 points - 18 (8.3)
3 points - 19 (8.8) 3 points - 16 (7.4)

Table 5. Analysis of symptoms of debut in patients with MS

Number of patients with MS (abs.,%)
Debut symptoms of MS
group I (n = 109), group II (n=107), Total (n=216),

abs. (%) abs. (%) abs. (%)
Pyramidal disturbances 15(6.9) 17 (7.9) 32 (14.8)
Visual disorders 17 (7.9) 19 (8.8) 36 (16.7)
Oculomotor disorders 22(10.2) 25(11.6) 47 (21.8)
Coordination disorders 4 (1.9) 3(1.4) 7 (3.2)
Vestibular disorders 3(1.4) 2 (0.9) 5(2.3)
Disorders of general sensitivity 5(2.3) 7 (3.2) 12 (5.6)
Mild facial paresis 7 (3.2) 8 (3.7) 15 (6.9)
Trigeminal neuralgia - 6 (2.8) 6 (2.8)
Psychoemotional disorders 2 (0.9) 4 (1.9) 6 (2.8)
Pelvic disorders 2 (0.9) 3(1.4) 5(2.3)
Polysymptomatic onset 32 (14.8) 13 (6.0) 45 (20.8)
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Visual disorders were usually manifested by the clinic
of retrobulbar neuritis with a pronounced decrease in
visual acuity, disturbances in visual fields and changes
in the fundus, and, as a rule, subsequent recovery to
one degree or another. In the absolute majority of cases,
visual problems were unilateral. In 21 (9.7 %) patients,
the onset occurred with damage to other cranial nerves.

Thus, in group I of patients with MS, the disease
debuted most frequently with oculomotor disorders,
polysymptomatic onset, visual disorders, and pyramidal
disorders, while in group II of patients with MS, debut
symptoms pyramidal disorders, oculomotor disorders,
visual disorders, mild facial paresis.

It should also be noted that in patients of both
groups of MS with a remitting course, visual disturbances
(23.7%) and polysymptomatic onset (18.8%) were
the most frequent in the debut. In patients with a
progressive course of MS of both groups, at the onset
of the disease, movement disorders were more often
observed (27.03%), and to a lesser extent - oculomotor
disorders (5.8%) and sensory disorders (5.3%).

Furthermore, it was found that visual and oculomotor
symptoms, although responsive to pharmacological
treatment—particularly corticosteroid pulse therapy—
often leave residual effects. These may include
incomplete recovery of visual acuity or visual fields, or
persistent symptoms such as facial pain or numbness
in the orbital region, even when other exacerbation-
related symptoms of MS have fully resolved. The main
characteristic feature of MS, described by J. M. Charcot,
there is " scattering in time", that is, in the future there
is a possibility of new exacerbations of the disease.
These exacerbations can include renewed episodes of
retrobulbar neuritis, full or partial recurrence of visual
disturbances and pain symptoms in the orbit. Taking
into account the characteristic features of the course of
multiple sclerosis, such as the presence of the syndrome
of "instability of clinical manifestations" as a result of
adverse environmental influences (primarily, a general
or even local increase in temperature: the so-called "hot
bath symptom", alimentary factors, etc.), blocking of
nerve impulse conduction in partially demyelinated nerve
conductors may periodically occur due to shortening of
the action potential with the appearance of transient or
more persistent symptoms of decreased vision, impaired
perception of colors, visual fields defects, orbital pain)
even without exacerbation of multiple sclerosis.

It was also possible to show that in older age groups
of patients with multiple sclerosis (45 and > years), color
perception disorders develop almost twice as often as
in younger patients.

When analyzing the correlations between the
severity of visual and oculomotor disorders and the FSS,
BDI-II, VAS, MSSE and SF-36 indicators, we were able to
establish that the closest direct correlations are observed
between visual disorders and depression indicators
according to the BDI-II (r= 0.28 - group I; r= -0.36
- group II, p<0.05) and cognitive functions according
to MSSE data (r= 0.21 - group I; r= -0.29 - group II)
p<0.05), as well as between oculomotor disorders and
the degree of fatigue according to FSS data (r= 0.34 -
group I; r=-0.56 —group II, p<0.05).

Thus, it is clear that the combination of physical,
cognitive and psychological symptoms in multiple
sclerosis can make a negative contribution to the process
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of deepening the decrease in the patient's functional
activity.

The results of the influence of various types of
comorbid pathology in patients with MS on the severity
of visual and oculomotor disorders were as follows: the
most pronounced visual disorders (in relation to the
average of the group II) were observed in patients with
gastroenterological comorbidity (1.9+£0.4; p <0.01) and
cerebrovascular comorbidity (2.1 £ 0.5; p<0.05); while
the most pronounced oculomotor disorders (in relation
to the average of the group II) occurred in patients with
gastroenterological comorbidity (2.0 £ 0.3; p<0.05), and
under conditions of polycomorbidity: three concomitant
diseases (2.3 £ 0.8; p<0.05), four or more concomitant
diseases (2.5 = 0.9; p<0.05). Conversely, the least
pronounced visual and oculomotor disorders were
observed in patients with MS autoimmune comorbidity
(1.2+0.3; p<0.05).

Considering the fact that special difficulties in
stopping visual and oculomotor disorders arise in
conditions of comorbidity with MS with diseases of the
stomach and hepatobiliary system, cerebrovascular
diseases, as well as in conditions of deepening
manifestations of fatigue, depression and cognitive
disorders, given the frequent residual symptoms of
retrobulbar neuritis, the insufficient effectiveness of their
drug treatment and stopping of oculomotor disorders,
and the possibility of a partial or complete return of the
symptoms of exacerbation in the future, it is advisable
to use acupuncture methods as part of the complex
treatment of MS, in particular, the method of scalp
acupuncture with an effect on the areas of the scalp
and corporal acupuncture points, capable of enhance
the effects of scalp acupuncture.

Discussion

Visual disorders (afferent visual abnormalities) and
oculomotor disorders (efferent visual abnormalities)
are frequent symptoms in MS patients, and can occur
temporarily or permanently, appear parallel to other
symptoms of the disease, or independently of them
[18, 19, 20, 21, 22].

MS requires complex treatment, both pathogenetic
and symptomatic, which is not always sufficiently
effective [5, 22, 23, 24]. Although in the case of
acute retrobulbar neuritis, courses of pulse therapy
with methylprednisolone are often quite effective,
sometimes in combination with plasmapheresis, which
can accelerate the recovery of vision in approximately
70% of patients [10], the results of treatment of visual
disturbances in MS are generally contradictory [5].

In patients with MS with retrobulbar neuritis, even
with the condition of complete regression of exacerbation
of MS, in the future there is a possibility of a partial
return of symptoms of exacerbation (visual, pain) due
to incomplete remyelination and negative effects of
environmental factors or a new exacerbation [25]. This
requires the development of new treatment methods that
would have a neuroprotective effect and would be able to
restore impaired functions in patients with MS [5, 25, 26].
One of these methods is scalp acupuncture, which is
advisable to use as part of the complex treatment of
MS patients with visual and oculomotor disorders and
pain of various localization [5, 25, 26]. At the same time,
individualized acupuncture treatment is necessary, and
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in this case it is advisable to use acupuncture diagnostic
methods [27].

Researchers indicate that they want to adapt
acupuncture diagnostic methods (in particular, syndromic
diagnostic methods of traditional Chinese medicine) to
specific lesions in MS and determine algorithms for their
diagnosis [4, 5, 19, 27]. There is also an opinion that
it is advisable to conduct larger studies to assess the
effectiveness of acupuncture diagnostic methods for
specific lesions in MS, as well as to study the mechanisms
of therapeutic influence of acupuncture methods for
specific lesions in MS.

So, in one work [25] it is described that special
difficulties in stopping visual disturbances and painful
symptoms of the orbital area arose under the conditions
of comorbidity of MS with diseases of the stomach and
hepatobiliary system. The use of acupuncture techniques
based on scalp acupuncture and its potentiation with
the help of acupuncture points of regular acupuncture
meridians and extra-meridian acupuncture points in a
complex of therapeutic measures in patients with visual
disturbances and facial pain due to retrobulbar neuritis in
MS patients made it possible to better treat the above-
mentioned disorders with therapy of exacerbation and
stop them if they are residual symptoms of exacerbation
or occur outside the exacerbation of MS. Another work
[4] deals with the treatment of visual and oculomotor
disorders in patients with MS using scalp acupuncture.

Thus, it can be noted that acupuncture treatment is
a promising non-medicinal remedy for stopping visual
and oculomotor disorders in MS (which should be used
in a complex of therapeutic measures).

Conclusions

1. The prevalence of visual disorders of patients
with MS was 56.0%, and oculomotor disorders - 85.2%.

2. Oculomotor disorders were more widely
represented in patients with MS, which, in our opinion, is
associated with damage to the structures of the posterior
longitudinal bundle, which is often affected in MS due to
the “scattering in space” characteristic of the disease.

3.It was found that in patients with multiple
sclerosis visual disorders were most clearly correlated
with the level of depression and cognitive impairment.
Oculomotor disorders in patients with MS were most
clearly correlated with levels of fatigue.

4. In the group of patients with MS with comorbid
pathology, visual and oculomotor disorders were
significantly more prevalent.
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30poBi Ta OKOpPYXOBi pO3naAn — 4acTi BUSIBU YpPaXXeHHS HEPBOBOI CUCTEMM MPU PO3CIAHOMY CKNepos3i, AKUI nos’a3aHnn
i3 NigBMWEHNUM pU3MKOM NajiHb, AereHepaLlicelo CEHCOPHOI opraHisauii Ta MOXAMBOK 6iNbLIOKD 3aNexXHICTIO Big 30py ANS
KOHTpPOJItO piBHOBAru.

KniHiyHa KapTuMHa pO3CiAHOro CKNepo3y XapaKTepU3YETbCS BEIMKOK KiNbKiCTIO HEBPOMOriYHMX CUMNTOMIB, cepen SIKMX
3HayHe Micue nocifarTb 30POBi Ta OKOPYXOBi po3naAn, OCKiNbKW HacNiaKWM 3ananeHHs, AeMieniHisauii Ta HeMpoaereHepauii
4acTo HeraTMBHO BMJIMBAOTb K Ha adepeHTHy, Tak i Ha edepeHTHY NlaHKy 30poBOoi YHKLUIi, 3HaYHO NOripWyYM SKiCTb
XUTTS XBOPUX Ha PO3CIIHUI CKepos.

MerTa: BU3HauYnTU KNiHiko-aeMorpadivyHi XxapakTepUCTUKN, 3HAYYLWLICTb ANCPYHKLIT HEPBOBOI CUCTEMM Ta iIHBaNiAHOCTI, CTYNiHb
MOPYLUEHHSA 30py N OKOPYXOBMX (DYHKLIA, BUpa3HiCTb 60/1bOBOF0 CUMHAPOMY, BTOMU, AENPECii Ta KOFHITUBHUX NMOpPYLUEHb i
MOKa3HUKWN SIKOCTI XUTTS Y XBOPUX Ha PO3CISHMIN CKIepo3, a TaKoxX 3'sacyBaTu 0COBAMBOCTI iXHbOI AMHAMIKKN y 3B'A3KYy 3
KoMopbiaHicTo.

MaTepianu i meToan. O6cTexeHo 216 nNauieHTIB i3 pisHMMK dopMaMm 3axBOprOBaHHS. MpoaHanizoBaHo KiiHiko-geMorpadiyHi
AaHi, NnapakniHiyHi xapakTepuCTUKK, 3HaYYyLWiCTb AUCPYHKLUIT HEPBOBOI CMCTEMM Ta iIHBANIAHOCTI, CTYMNiHb NOPYLUEHHS 30py
1 oKOpyx0BUX DYHKLUIN, BUpa3HicTb 60110, BTOMU, AenNpecii Ta KOrHITUBHUX NOPYLUEHb, MOKA3HUKM SKOCTI XUTTS.

[aHi nauieHTiB ouiHOBaNM 3a wkanow @yHkuioHanbHnx cuctem (FS), poswmnpeHo Wwkanow cTaTycy iHBaniaHocTi (EDSS),
TaKOoX NPOBOAMAN PO3LUMPEHE HENPOMCUXOOTiYHE 06CTEXEHHS.

MNig yac obcTexeHHa KAIHIYHO BM3Ha4Yyanun HasfABHICTb abo BIACYTHICTb CYNyTHiIX 3axBOplOBaHb, iIXHIO TpUBaNiCTb.
BukopuctosyBanu nabopaTopHi Ta iHCTpyMeHTanbHi AOCNIAXEHHA, OMNSAM iHWWMKM cneudianictamu (opTanbMoONoOroMm,
TepanesBTOM, KapA4ionorom, pesMaTosioroM, yposorom, CToMaTtosorom).

Pe3ynbtatn. CuMNTOMU, NOB'A3aHi 3 NOpPYLLIEHHAM NipaMigHnX pyHKUIN, 3apeecTpoBaHo B 191 (88,4%) nauieHTa, nos’a3aHi 3
nopyLueHHsM dyHKLiN Mo30o4ka -y 178 (82,4%), noB’a3aHi 3 nopyLueHHsAM QyHKUin cToBbypa rofoBHOMO MO3KY Ta YepenHux
HepBiB -y 161 (74,5%), noB’a3aHi 3 NOpyLeHHAM PYHKLUIA YyTAnMBOCTI — y 169 (78,2%), NoB’a3aHi 3 Ta30BMMKN NOPYLUEHHAMMN
-y 187 ( 87,0%), noB’si3aHi 3 NopyLeHHsSM 30poBUX PyHKLUI — y 116 (53,7%), noB’s3aHi 3 NOpyLEHHSM LepebpanbHUX
(ncuxiyHux) dpyHkuUin — y 184 (85,2%).

3aranom 30poBi po3naam 3adikcoBaHi B 116 (53,7%) nauieHTiB i3 po3ciaHMM cknepo3oM (y 46 (21,3%) 6e3 koMmopbigHOCTI
Ta 70 (32,4%) i3 HasBHiCTO KOMOp6iaHOCTI), okopyxoBi po3naan — y 168 (77,8%) nauieHTis (y 77 (35,6%) Ta 91 (42,1%)
BiaNoBiAHO).

Y XBOpUX Ha pO3CistHUIA ckNnepos 3a wkanoto FS-3 FS (okopyXxoBi po3naamn) cepeaHi NokasHMK 3a BigCYyTHOCTI KOMOp6igHOCTI
ctaHoBuB (1,4 £ 0,3) 6ana, 3a HasBHOCTI komopbigHocTi - (1,6 £ 0,3) 6ana, 3a wkanot FS-6 FS (3oposi posnaan) - (0,8
+ 0,2) Ta (1,4 £ 0,3) 6ana BignoBiaHoO.

BUCHOBKM. YacToTa 30pOBUX pO3NajiB cepes AOCAIAXEHMX HaMU XBOPUX Ha PO3CiSsHUI cknepo3 cTaHoBuna 56,0%,
OKOpyX0oBuUX po3naais — 85,2%. binbla 4yacTtoTa OKOPYXOBUX PO3/afiB y XBOPMUX Ha PO3CiSHUI CKIepo3, Ha Haly AYMKY,
noB’A3aHa 3 ypaKxe€HHSAM CTPYKTYP 3a4HbOro NO340BXHLOI0 Ny4yka, AKMMN 4YacTo CTpaxK4a€ Npu LbOMy 3axXBOPIOBaHHI yepes
«PO3CiSHICTb Y NPOCTOpPi». YCTAHOBMEHO, WO Y XBOPUX Ha PO3CIAHUIA CKNEepO3 MOPYLUEHHS 30pYy CU/bHIiE KOpPenoTh i3
piBHEM genpecii Ta KOrHITUBHMX PO3NaAiB, @ OKOPYXOBi MOPYLIEHHS — i3 piBHEM BTOMU. Y XBOPUX Ha PO3CiAHMIN CKNepos3 i3
koMopbifHOO natonoriet 3adikcoBaHO 3Ha4YHO Binbly 4acTOTy CUMMNTOMIB OKOPYXOBUX Ta 30POBUX NOPYLUEHb NMOPIBHAHO
3 nauieHTamn 6e3 koMopbiaAHOCTI.

KniouoBi cnoBa: po3cisiHuii ckaepos; KIHIKo-AeMorpadidyHi xapakTepucTuku, 30poBi po3aaan; OKOPYyXOBi po3sagn;
BUPAa3HiCTb 60J110; BUPaA3HiCTb BTOMU,; BUPA3HICTb AeNpecii; BUPAa3HICTb KOrHITUBHUX MOPYLUEHb, MOKa3HUKN SIKOCTI XUTTS;
KOMOpPOGIAHICTb
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LLlopiyHO y cBiTi BMKOHYOTb noHaa 800 TucC. MiKpOAUCKEKTOMIN. 3a AaHUMMU
pi3HMX aBTOpIB, YacToTa 406pMX Ta BiAMIHHUX pe3ynbTaTiB CTaHOBUTb 6/1M3bKO
85% npwv agekBaTHOMY BiAb6opi NauieHTIB ANs XipypriyHoro siikyBaHHs, ane
6n13bko 40% nauieHTIB NPOAOBXYTb CTpa)XxaaTu Biag 601b0OBUX, PYyXOBUX
i YyTAMBMX po3NnajiB, Xo4ya iIXHSA IHTEHCUMBHICTb 3HMXXYETLCSA NiCAsA onepauii.
ToMy TpMBaE NOWYK HOBUX METOAIB XipypriYHNX BTPYYaHb, sIKi 4aAyTb 3MOry
noninWnTX pe3ynbTaTh NiKkyBaHHSA TaKMX XBOPUX.

HanpukiHui 90-x pokiB MUHynoro ctonitta dipmMa «Joimax» (HiMeuyuunHa)
po3pobuna MeToAUKY €HAOCKOMiIYHOI MIKpOAMCKEKTOMIi, MPpN BUKOHAHHI
AKOI BUKOPUCTOBYIOTb He CTaHAApPTHWW iHTepnaMiHapHWIK AOCTyn, a
6iuyHnn (TpaHcdopaMiHanbHWIA). 3a AaHMMK niTepaTypu, eHAOCKOMNiYHa
TpaHcdhopaMiHanbHa MiKpPOAUCKEKTOMis Aa€e 3MOry oTpumatu 6am3pko 93%
MNO3UTUBHUX pe3ynbTaTiB.

MerTa: BUBUNTM Hanbnmxyi Ta BigAaneHi pe3ynbtatn NiKyBaHHA NaUiEHTIB i3
rpuxamn mixxpebLesnx ANCKIB y NonepeKkoBoMy Biaaini xpebTa 3a LONOMOroto
TpaHcdopaMiHanbHOi eHAO0CKOMIYHOI MiIKpOANCKEKTOMI.

MaTepianu i MmeToamn. BusueHo Hanbnmxui (y 1- aeHb nicna onepaduii) Ta
BigAaneHi (4epes 6 Mic) pe3ynbTaTu XipypriyHoro nikyBaHHsa 68 xBopuX i3
rpuxamm MikxxpebueBnx AUCKIB Yy nonepekoBoMy Biadini xpebTta. Yonosikis
6yno 52, xiHok - 16. Bik xBopux — Big 24 ao 68 pokiB (cepeaHili Bik — 44,2
poky). TpuBanicTb 3axBoptoBaHHSA — Bi4 6 Mic go 12 pokiB. MNauieHTn 6ynun
npoonepoBaHi METOA0M eHAOCKONiIYHOI TpaHcdopaMiHanbHOI MikpoANCKEKTOMIT
B ML, «KniHika ciMeirHoi MeanumHm>» (M. Hinpo) y nepioa i3 2020 no 2024 pp.

PesynbtaTtn. [0 onepauii cepeaHin nokasHuk 6000 3a BisyasibHOMO
aHanoroBsoto WKanot ctaHoBus 8,7 6ana, y 1-wy noby nicns onepauii - 3,5
6ana, yepes 6 Mic — 3 6ann. Yepes 6 Mic nicns XipypriyHoro BTpyyaHHs 63
(93%) nauieHTN Manun XopoLui Ta 3a40BiNbHI pe3y/bTaTW NiKyBaHHS 3a WKasioo
J. MacNab, 5 (7%) - He3af0BiNbHi.

BucHoBKM. TpaHchopaMiHanbHa eHA0CKOMNiIYHA MiIKPOANCKEKTOMISI — Cy4acHUM
BMCOKOE(dEeKTMBHUI MaNoiHBA3MBHUW MeTOA XipypriYHOro nikyBaHHS rpux
MiXxpebLeBMX ANCKIB Y NONepeKoBOMY BiadiNni xpebTa, Wo Aae 3MOry CyTTEBO
3MEHLWWUTN iHTpaonepauiiHy TpaBMy, TpMBanicTb nNepebyBaHHA nauieHTa B
cTauioHapi, npuckopuTn peabiniTauito, NONINWUTU pe3ynbTaTh NiKyBaHHS.

KnwuJoBi cnoBa: tpaHcpopamiHasibHa €HAOCKOMiYHa MIKpOANCKEKTOMiIsl;
MasioiHBa3nBHI METOANKM JTiIKyBaHHS; amby1aTopHa Henpoxipypris

BcTyn

3aBXAM PO3BMBAETLCA MiCNA XipyPriYHUX MaHinynsauin

BBaXa€eTbCA, WO Yy CBIiTi LWOPIYHO BUKOHYIOTb NOHaA
800 Tuc. mikpoauckekToMmin [1]. 3a AaHUMKU Pi3HUX
aBTopiB, YyacTtoTa Ao6pux Ta BiAMIHHUX pe3ynbTaTiB
CTaHoBUTb 6n13bko 85% npu agekBaTHOMY Bigbopi
nauieHTiB ANS XipypriyHoro nikyBaHHs, ane 61n3bko
40% nauieHTiB NPOAOBXYOTb CTpaxaaTu Bi4 601b0BUX,
PYXOBUX i HYTANBUX PO3MaAiB, Xo4a iXHS IHTEHCUBHICTb
3HUXYETbCA nicna onepauii [1, 2, 4]. He3aaoBinbHi
pe3ynbTaTu NiKyBaHHSA - uUe TakK 3BaHWN CUHAPOM
HeBAano npoonepoBaHoro xpebta (failed back
surgery syndrome). Ha yacTky nicnsonepauiiHoro
KoMnpecinHoro pybueBo-cnankoBoro eniaypuTty
(peakTUBHUIA NMPOAYKTUBHUIA 3anaibHWUIA Npouec, LWo

Copyright © 2025 O.M. TapaceHko

(3okpema nicna MiKpoAWCKEKTOMIN)) y cTpykTypi failed
back surgery syndrome npunagae 6nu13bpko 25% [2]. 3a
AaHuMK pi3Hnx asTopis, failed back surgery syndrome
€ NpuYmMHoO 6nn3bko 20% NOBTOPHMX onepauii.
Xo4ya 3010TMM CTaHAAPTOM MPOAOBXYKTb BBaxaTu
MiKpOAMCKEKTOMIl, 3a ocTaHHi 30 poKiB 3anponoHOBaHO
6arato HOBMX MeToAMK Ta ixHi moaundikauii. ABTopu
LUMX MeTOAMK MNparHyTb MiHiMi3yBaTW TpaBMaTUYHICTb
xipypriyHoro goctyny 6e3 3MeHLWeHHA paAuKanbHOCTI
onepaduii [1, 2]. NMowyk HOBUX MeETOAIB XipypriyHux
BTPYYaHb, AKi AaAyTb 3MOry 3MEHLWNTU iHTpaonepauinHy
TpaBMy, TpMBanicTb NepebyBaHHS NauieHTa B cTauioHapi,
YacToTy nicnsonepauinHMX yCKNaaHeHb, NOMINWNTY

Po6oTa ony6nikosaHa nia niueHsieto Creative Commons Attribution 4.0 International License
https://creativecommons.org/licenses/by/4.0/
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pe3ynbTaTun NikyBaHHSA, npuckoputu peabiniTauito
MauieHTIB NicNa BTpyYaHb, 3HU3UTKU BAPTICTb NIiIKYBaHH4,
TpUBaE.

MepeBaXHO BAOCKOHAaNOTb MiKpOXipypriyHuni
iHTepnaMiHapHuUiA nigxia, 3oKkpema peTpakTopu Ans
MiHIManbHOro MNOWKOAXEHHS napaBepTebpanbHUX
M’A3iB. TakoX 3anponoHOBaHO MasoiHBa3MBHI AOCTYNM
00 rpux 6e3 BuaaneHHs XXoBTOi 3B’A3KM Ta A0AaTKOBOI
dacetekToMii [3-7]. OCHOBHMM HEAONIKOM 3aAHbLOrO
iHTepnamMiHapHOro 4ocTyny € Te, Wo nicnsa po3pisy abo
pe3ekuii )XOBTOi 3B’93KK Xipypr 6a4nTb y paHi HEpBOBUiA
KOopiHeub Ta AypanbHUA MIWOK, a rpuxa 3a3Bu4yan
po3TalloBaHa 3a HMMW, ANns ii BUAANEHHS HeobxiaHa
TpaKuia sk KOpiHUS, TakK i gypanbHoro Miwka [5, 8-11].

Mopsaa i3 YAOCKOHANEHHSAM MiKpOXipypriyHUx
MeTOAUK, 3anponoOHOBAHO eHAOCKOMIYHIi MeToAawn,
CNpsIMOBaHi Ha 3MeHLWeHHSA TPaBMaTUYHOCTI AOCTyny.
HalinowwnpeHiwoto MeToamkot B 90-Ti pOKM MUHYNOro
cToniTTa 6yna eHaockoniyHa MoHonopTanbHa ab6o
6inopTanbHa HYK/1€0TOMiS, AKY 3 YCNiXOM 3aCTOCOBYBaan
npw NiKyBaHHi He nuwe npoTpy3ili ANCKIB | HEBETNKNX
rpuwx, a N cekBecTpoBaHux rpumx [4-9]. OaHak us
MeToAMKa He 6yna HacCTiNbKW yHiBEpcasbHOW, SIK
MiKpOAWCKEKTOMiA, Ta yacTo noTtpebyBana BMKOHaHHS
NOBTOPHMX onepauin.

HanpukiHui 90-x poKiB MWHYNOro CTONITTA
dipma «Joimax» (HimeuyumHa) po3pobuna meToamky
€HA0CKOMNIYHOI MiKPOANCKEKTOMIi, MPpU BUKOHAHHI SKOI
BMKOPUCTAHO He CTaHAaPTHUI iHTepnaMiHapHuUiA AocTyn,
a 6iyHui (TpaHcdopaMiHanbHuit). Xipypr NpoHUKaEe
B xpebTtoBui kaHan 360Ky Kpi3b Mixxpebuesuin
oTBip. MNMpu uboMy BiH Hacamnepes 6auynTb rpuxy,
a MNoTiM Bi3yani3yeTbCs HEpPBOBWUIW KopiHeub. Mpu
3aCTOCYBaHHIi Takoro AOCTyny Tpakuis KopiHuSA
He noTpibHa. TESSYS (Transforaminal Endoscopic
Surgical System) Habyna WKMpPOKOro MOWMWPEHHS
B €Bponi [7-11]. IHCTpyMeHTN AN i1 BUKOHaHHSA
MOCTINHO BAOCKOHA/OTb, WO PO3LIMPKE MOXIMBOCTI
MEeToAMKWN. YNCcneHHi gocniaxeHHs 3apybiXXHMX aBTopiB
cBig4aTb NMPO BUCOKY e(heKTUBHICTb €HAOCKOMiIYHOI
TpaHchopaMiHaNbHOI MIKPOANCKEKTOMIi Ta HEBEeNuKy
YacToTy HeBAay | yckflagHeHb. 3a niTepaTypHUMHM
AaHVMMK, eHAoOCKOoNiYyHa TpaHcdopaMiHalbHa MiKpo-
ANCKEKTOMiSs ga€e 3Mory otrpumaTtun 6nm3bko 93%
NO3UTUBHMUX Pe3yNbTaTiB, L0 NOPIBHAHHO 3 ePEKTUBHICTIO
«BIiAKpUTOI» MikpoauckekToMmii [10-17]. EHAoCKONiIYHa
TpaHcdopaMiHanbHa MiKPOAUCKEKTOMISi MA€ HU3KY
BaXX/IMBUX MepeBar: po3pi3 WKipyn 3aBA0BXKN 5 MM npu
3aro€HHi MPaKTUYHO He 3anMLWae KOCMETUYHOro AedeKTy,
M'S93M A anoOHeBpPO3 He po3CiKalTb, a pPO3CyBaKwTb
TpybyactTumm gumnaTtaTtopamu, MakCUManbHWI AiaMeTp
nopTy - 7,5 MM, BiACYTHICTb KOHTaKTY 3 KUCHEM 3MEHLUYE
4acTOTy PO3BUTKY nicasionepauiiHoOro KOMnpecinHoro
pybueBo-cnamkoBoro enigyputy. TpuBanicTb
rocniTanisauii He nepesuwye 12-20 roh, nauieHTa
aKTUMBI3YIOTb YUepe3 3 roA nicns onepadii, Wo Aa€ niagcTaBy
BBaxaTw ii MeToaMKolo «aMmbynaTopHOi HelpoxXipyprii»,
60 3HayHa YacTUHa NAUIEHTIB 3anuMwWwatoTb cTauioHap
Yy OEeHb NpoBeAeHHS BTpydaHHs. lMepioa peabinitauii
YyTPUYi MEHWMUN, HiX nicnsg MikpoauckekTomii. OgHak
AesKi aBTOpW BBaXakwTb LI MeTOAWKY HeAOCTaTHbO
paanKanbHOW Ta HeyHiBepcanbHoto [11-15, 19].
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MeTa: BUBUNTU HaNbnmxyi Ta BiaaaneHi pesynsratu
NiKyBaHHS Naui€eHTIB i3 rpuxamMmm MixxpebueBux
AVCKIiB y nonepekoBoMy Biadini xpebta 3a gonomoroto
TpaHcdopaMiHanbHOi eHAO0CKOMNIYHOI MiIKPOANCKEKTOMIl.

MaTepianu i MeTOaMN

An3anH gocnigxxeHHsa

NMpoBeaeHO OAHOUEHTPOBE peTpPOCNEeKTUBHE Ta
NpoCneKTUBHE KOHTPOIbOBaHEe AOCNIAXEHHS 68 XBOpUX.
MpoaHanizoBaHo AaHi icTopii xBopobu 52 nauieHTis,
npoonepoBaHWX MeTOAOM TpaHCdOpaMiHaANbHOI
eHAO0CKOMiIYHOoi MikpoauckeKkToMii B nepioa i3 2020
Ao 2024 pp. AocniagxeHHs NPOCMNEKTUBHOI rpynu
(16 nauieHTiB) NpoBeaeHo B 2024 p.

YuacHuku gocnig>keHHs

MauieHTn 3 rpmxammn MixxpebueBmx AUCKIB Yy
nonepekoBoMy Bigaini xpebrta, npooneposaHi B8 ML
«KniHika cimenHoi megmnumHm» (M. HiNpo).

MpoBeaeHHs AoCAiAXEHHS CXBajleHe KOMicCielo
3 6ioMeanyHOi eTMKM XepCOHCbKOro AepXXaBHOMo
yHiBepcuTeTy (npoTokon N27 Bia 30.06.2024 p.).

KpuTtepii 3any4yeHHs

MauieHTn 3 popaMiHaNbHUMK, 3aAHLOGIYHUMY,
napamMegiaHHUMM rpuxamu B NOMNepeKoBOMY BigAini
xpebTa, SKi NporLWInN 4-TUXXHEBUIN KYPC KOHCEPBATUBHOI
Tepanii 6e3 no3MTUBHOro edekxTy.

Kpurepii BunyyeHHs

3a3panerigb BM3Ha4yeHi sk o6MeXeHHS meToay
LleHTpanbHi rpuxi, cTeHo3 (popaMiHanbHOro 0TBOPY, BUXiA
KOPiHUS KPi3b HUXHIO AiNsSAHKY ¢popaMiHasibHOro 0TBOPY,
KpaHianbHa Mirpauis rpuxi L5-S1, npoTMnokasaHHa 3a
XUTTEBUMU NOKA3ZHUKAMMU.

MapameTpuy, aki aHanizysann

CTaTb i Bik NauieHTa, TpUBaniCTb 3aXBOPOBaHHS,
piBeHb, pPO3Mip Ta poO3TalWyBaHHSA FPUXI, OUiIHKA
pe3ynbTaTiB 3a WKaNoK Bi3yasbHO aHanNoOroBoo
wkanot (BALL) i moandikosaHoto wkanow J. MacNab.

XipypriyHa TexHika

Onepauito npoBoAMAN NiA BHYTPIWHbOBEHHOLO
aHecTe3i€l0 3 MicueBMM MNOTeHUitoBaHHAM. Po34yuHu
MiopenakcaHTiB He BUKOPUCTOBYIOTb, O MA€E BaX/nBe
3HayeHHs nig 4Jac onepadii. MNosoXEHHSA XBOPOro -
nexaym Ha XuBoTi. PiBeHb BTpy4YaHHS yTO4YHIOBanNu 3a
AO0MOMOrot iHTpaonepauiiHoi peHTreHorpadii. Joctyn
Ma€ BupillanbHe 3HAaYEHHS ANS YCAIWHOCTI BTPy4YaHHS,
3anexHo Big piBHA onepauii BiagcTyn BiA cepefHboOi
NiHiT 36iNblWYETbCA B KayaanbHOMY HanpsaMky (Puc. 1).
YMOBHO XiA onepauii MOXHa po34inutu Ha 3 eTanu:

a) BxiAHa To4yka (BMpaxoBYKTb 3a AOMNOMOroto
creuianbHUX opieHTuUpiB) (Puc. 2);

6) onepauiiHuii goctyn (3a 4ONOMOrow AnnaTtaTopis
Ta puMepiB, BCTaHOBNEHHSA NOPTYy eHaockona (Puc. 3
i 4) y TpukyTHUKY Kambin);

B) OCHOBHWIA eTan BUAANeHHS rpuxi (aCUCTEHT um
onepauiiHa cecTpa KOHTPOMOTb M'A3M BiANOBIAHOMO
MioTOMy (Mo4MHawuM 3 eTany po3wupeHHsa dopa-
MiHaNbHOro OTBOPY), WO 3anobirae ypaxxeHHo KOpiHuS,
60 Npwu 1ioro koMnpecii oapasy BUSABASAIOTb NOCIiNyBaHHS
M’'A3a, TOMY He BUKOPUCTOBYIOTb MiOpesiakCaHTu.

Micns 3aBeplweHHs onepauii HaknagaTb 04AUH abo
ABa LWBW Ha LWKipY.

CTatTsi MICTUTb PUCYHKM, SIKi BiAO6PaxatoTbCsl B APYKOBaHii BepCil y BiATIHKaX Ciporo, B €/1eKTPOHHI — y KOJ1bOpi.
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Puc. 1. BiacTtyn Big cepeaHbOi NiHii 3anexXHo Big
piBHA BTPy4YaHHS

¥\

Puc. 2. BxigHa Touka BCTaHOBNIEHHS NOPTY eHA0CKOoMNa

Puc. 3. YCTaHOBNEHHS NOPTY eHAocKona

Puc. 4. ®oTo eHpockona

CTaTnucTnyHmii aHanis

CTaTuUCTUYHy 06pobky MaTepianiB AoCNiAXEHHS
npoBoAMAN 3 BUKOpUCTaHHAM Python v3.9.5 (https://
www.python.org/downloads) y cepepoBuui po3pobku
JupyterLab (https://jupyter.org/install). MopiBHSAHHSA
He3aneXHUX rpyn BMKOHYBaNAM i3 3aCTOCYyBaHHSAM
KpuTepito diwepa. 3a piBeHb NOXMH6KM 06pann 3Ha4YEeHHS
p < 0,0001. 3HauveHHs p < 0,0001 BBaxanu KpUTUYHO
3HaYyLWKUM 418 BCiX NpOBEAEHMX BUAIB aHanisy.

Pe3synbtaTtn Ta 06roBopeHHsn

XapakTepucTuka nauieHTiB

BueuyeHo Hanbnuxui (1-# AeHb nicna onepauii)
Ta BigaaneHi (4epes 6 Mic) pesynbTaTu XipypriyHoro

NiKyBaHHA 68 XBOPMX i3 rpuxamm MixxxpebueBnx AUCKiB
y nonepekoBoMy Biaaini xpebra. MauieHTa ornaganu
npuv BMNMCLUI 3i cTauioHapy abo nig Yac nepeB’sasku (Tux,
KOro BMAMCanu B AeHb onepauii) Ta nia yac nnaHosoi
KOHCYynbTauii yepes niBpoky. Pe3ynbtaTu XipypriyHoro
NiKyBaHHS nauieHTIiB ouiHOBanuM 3a wkanoto BALL Ta
moaudikoBaHot wkanot J. MacNab. U meToguky
PYTUHHO BUKOpPUCTOBYIOTb Yy ML «KniHika cimenHoi
MeanumHmn» (M. JHinpo) Ansd BuAaNeHHsa napaMegiaHHuXx,
3aAHbO6IYHMX | PopaMiHaNbHUX FPUX Y NONEPEKOBOMY
Bignini xpebTta.

Cepea nauieHTiB 6yno 52 yonoBikn i 16 XiHOK
BiKOM Big 24 no 68 pokiB (cepenHilt Bik — 44,2 poky).
TpuBanicTb 3axBOptOBaHHA — Biag 6 Mic 4o 12 pokiB. Y BCix
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BUMaAKax KOHCepBaTUBHI MeToAMu, (isioTepaneBTUYHe
Ta CaHaTOPHO-KYpPOPTHE JliKyBaHHA BMNPOAOBX He
MeHWe HiX 4 Tux He ganu 6axaHux pesynbraTie. Y
aoonepauinHnii nepioa yciM nauieHTaMm nMpoBeAeHO
MarHiTHO-pe3oHaHCcHY TomMorpadito (MPT).

Moka3aHHA A0 NPOBEAEHHS BTPYYaHHS:
CTiikuii nomboiWwianriyHnMii CMHAPOM, NOPYLIEHHS
YYT/IMBOCTI, MOMIpPHUIA YN BMPA3HUI PyXOBUWA AediuunT,
nopyweHHs pednekTopHoi chepun 3a HeedeKTUBHOCTI
KOHCepBaTMBHOI Tepanii BNIpoAOBX 4 TUX, NiATBEPAXKEHI
MOP®dONOriYHUMN O3HaAKaMU, TaKUMU AK HaSABHICTb
rpuvxi Ancka 3a AaHnmu MPT. BukoHyBanu XipypriyHi
BTPYYaHHS 3@ HASABHOCTiI HEMPOKOMMNPECINHNUX CUHAPOMIB,
CMpUYNHEHNX NapamMediaHHMMK, 3aAHLOBIYHMMK abo
dopaMiHanbHUMKN rpuxamMm (CepeaunHHi rpuxi, a Takox
rpuxi L5-S1 i3 KpaHianbHOWO Mirpaui€to Buayyanu, K
3a3HayeHo BuLe).

Baxnuee 3HayeHHs Mae po3Mip dopaMiHanbHOro
OTBOpPY W Micue NMPOXOAXEHHS KOPiHUS Kpi3b HbOro
(Puc. 5) [18]. Ansa po3wnpeHHa dopaMiHanbHOro
OTBOpPY Ta BCTAHOBJIEHHS MOPTY eHAOCKona HeobxiaHe
36epexeHHs aHaTOMiYHOI 6yaoBuM ¢opaMiHanbHOro
0TBOpPY. SAKLWO KOpiHEeUb BUXOAUTb i3 MOro BEPXHbOI
YacCTWHWU, @ HUXHS HaBiTb Y BMNaAKy CTEHO3y Mae
NPOCTip ANSA BCTAHOBJ/IEHHSA «NpOBiAHWUKa», TO
BTPYYaHHSA MoXxe 6yTu ycniwHO nposBeaeHe. SAKLWO
KOpiHeLb BUXOAUTb Y HUXHI YacTUHI popamMiHanbHOro
oTBOpYy abo HassBHWI 3HA4YHUW MOro CTEHO3 yHacnigok
CNnoHAMN0apTpPO3y, aHOManin po3BUTKY, BMPA3HOro
cnoHaunonicTesy Towo, To onepauisa 6yae Hesaanolo,
OKpiM BUNaakKiB opamiHanbHUX FPUX, KON PO3LUMPEHHS
¢dopaMiHanbHOro 0TBOPY He NOTpibHe.

Mpwxi ancka L2-L3 BusiBneHo B 5 (7%) xBopux, AucCKa
L3-L4 -y 2 (3%), ancka L4-L5 -y 35 (52%), amucka L5-S1
-y 26 (38%). MapameaiaHHi rpuxi giarHoctoBaHo B 21
(31%) Bunaaky, 3aaHbo6iYHI — y 39 (57%), dopaMiHanbHi
-y 8 (12%) (Tabn. 1).

3a paHumm MPT, y 32 (47%) Bunaakax rpuxi 6ynm
po3mipom o 8 MM, y 36 (53%) — noHag 8 MM.

PesynbtaTyn NnikyBaHHA

[Jo onepauii cepenHin nokasHuk 6onto 3a BALL
ctaHoBue 8,7 6ana, y 1-wy poby nicna onepauii - 3,5
6ana, yepe3 6 mic - 3,0 6anu (p < 0,0001 nopiBHSAHO 3
NOKa3HWKOM A0 XipypriYHOro BTpyYaHHs).
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Yepe3 6 Mic nicnsa XipypridyHOro BTpy4YaHHs 63
(93%) nauieHTn manun Ao6pi Ta 3a40BiNbHI pe3ynbTaTn
nikyBaHHA 3a wkanoto J. MacNab, 5 (7%) —He3aa0BiNbHI
pesynbtatn (Tabna. 2).

KniniyHuii npuknag

XBopa I., 53 poku, rocnitanizoBaHa B ML «KniHika
cimeltHoi MeanunHmn» 27.05.2024 p. i3 giarHo3oM:
3aaHbobiYHa rpuxa Mixxpebuesoro amcka L4-L5 i3
¢dopaMiHaNbHUM KOMMNOHEHTOM, paguKynonaTis no
L5 cnpaBa, Bupa3Huit 601b0OBUIN i M'A30BO-TOHIYHWUI
CUHAPOMMU.

Ckaprv npum HaaXxoAXeHHi Ha iHTeHCUBHI 6oni B
nonepekoBoOMy Bigaini xpebta 3 ippaaiauieto no 6iuHin
NOBEpPXHi MPaBoi HMXHbOI KiHUIBKMW.

XBOpi€e AeKkinbka poKiB, 3a OCTaHHIN Micaub
601b0OBMIA CUMHAPOM 3HayHO nigcunuecsa (9 6anis 3a
BALL). BUHWKHEHHS 3aXBOPIOBaHHSA MNOB'A3YE 3 Pi3NYHUM
XapakTepoM TpyAOBOI AiANbHOCTI.

JlikyBanaca KOHCepBaTUBHO 3 BUKOPUCTAHHAM
dizioTepaneBTUYHMX NpoLieayp, CAHAaTOPHO-KYPOPTHOrO
NiKyBaHHSA, ane Ha TNi NiKyBaHHA 3@ OCTaHHI 3 TUX
3Ha4yHo nigcmnuecs 6inb y HO3I.

Mpn 06’€eKTUBHOMY AOCNIAXEHHI Big3Ha4YeHO pi3Ky
6ontoyicTb Npy Nanbnauii oCTUCTMX BiAPOCTKIB Xpebuis
L4 Tta L5, rinecTesito no gepmaTtomy L5 cnpaBa, pi3ko
no3nTMBHWUI cmMnToM Jlaccera cnpasa.

Ha MP-tomorpami pgiarHocTtoBaHa 3aAHbobi4yHa
rpuxa Mixxpebuesoro ancka L4-L5 i3 dopaMiHanbHum
KOMMOHEHTOM crnpaBa 3 rpyboto KOMMpeciel KopiHuSA
xpebus L5 cnpasa (Puc. 6).

BvkoHaHO TpaHcdoOpaMiHanbHy €HAOCKOMiYHY
MiKpOAMCKEKTOMIt0 MixxxpebLesoro ancka L4-L5 cnpasa.
Ha Puc. 7 npeactasneHo ¢aooporpadiyHMi KOHTPOb
po3TallyBaHHA MNOPTY HA0CKOMNa y BU3HAYeHin AinaHui
MixxxpebueBoro npomixky L4-L5 cnpasa.

Bbe3snocepeaHbo nicna onepauii nauieHTKa
BiA3Ha4mMna NoBHUI perpec 60160800 CMHAPOMY. Yepes
3 roA nauieHTKY akTuBizoBaHo. OCKiNlbKM BOHA MELLKAaE
B iHWOMY MicCTi, i1 3anuMwunnu A0 paHKy B cTauioHapi.
BunucaHa HacTynHOro paHkKy B 3aAOBilbHOMY CTaHi.
Yepes 2 Tux nodyyBae cebe 3af0BiNbHO, CKapr HEMaE,
nicnaonepauinHnii pybeub 6e€3 03HaK 3amnaneHHs
(Puc. 8). Yepes 1,5 Tnx nauieHTKa npucTtynuna Ao
3BMYaNHOI TPYAOBOI AiANbHOCTI.

Punc. 5. MoXnuBiCTb BTPYYaHHS 3anexXHO Bif po3Mipy opaMiHanbHOro OTBOPY Ta po3TallyBaHHSA KOPiHUS

(https://doi.org/10.1002/ca.22286)

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025 41

Ta6anys 1. Po3noin BMNaaKkiB 3a/eXHOo Big BUAY Ta PiBHS rpux

Bua rpvxi
PiBeHb Ycboro
NMapamepiaHHi 3aaHbOG6IYHI dopaMiHanbHi
L2-L3 0 2 (3,0%) 3 (4,0%) 5 (7,0%)
L3-L4 0 1 (1,5%) 1 (1,5%) 2 (3,0%)
L4-L5 12 (18,0%) 21 (31,0%) 2 (3,0%) 35 (52,0%)
L5-S1 9 (13,0%) 15 (22,0%) 2 (3,0%) 26 (38,0%)

Ta6snys 2. OuiHka pe3ynbTaTiB NiKyBaHHSA 3a wkanot J. MacNab uepes 6 mic nicng onepauii

KinbkicTb cnocrepexeHb
Pe3ynbTtaTtn
a6c. %
LNob6pi 51* 75
3a40BiNbHi 12 18
He3aaoBinbHi 5 7
Ycboro 68 100

lMpumiTka. * — PisHnus ctatucTmyHo 3Havywa (p < 0,0001) nopiBHAHO 3 MOKAa3HMKOM
MauieHTIB i3 HE3a[0BINbHUM pe3ysibTaToM.

Puc. 6. MPT. 3aaHbobiyHa rpuxa MixxpebueBoro
avcka L4-L5 i3 ¢popamiHanbHMM KOMNOHEHTOM CrpaBa

Puc. 7. YcTtaHoBneHHs nopTy: A — 6iuHa npoekuis; b — npAmMa npoekuis
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Puc. 8. NicnsonepauinHun pybeub yepes
2 TUX nicnga onepauii

O6rosopeHHSn

X. Tao Ta cniBaBT. (2018) [19] npoBenv paHAOMI30BaHe
AOCNiIAXEeHHS pe3ynbTaTiB NikyBaHHA 462 nauieHTiB (231
nauieHT y rpyni 3 TpaaAuLUIAHOK MiIKPOANCKEKTOMIEID Ta
231 y rpyni 3 eHAOCKONIYHOK TpaHcdopaMiHanbHOK
MiKpOAUCKEKTOMIED), 30KpeMa 3a BALL i MoaundikoBaHowo
wkanot J. MacNab yepe3 1 pgeHb, 1, 3 Ta 6 Mic
nicns onepauii. YcTaHoBneHo, wo TESSYS cyTTeBO
3MeHLWYE TpMBanicTb onepauii Ta 06’eM KpoBOBTpaTH,
iHTpaonepauiiHy TpaBMy, TpuBanicTb nepebyBaHHS
nauieHTa B cTauioHapi, npuckopte peabiniTaudito,
noninwye pesynbTaTn NikyBaHHAa. YacToTa A06pmx
pe3ynbTaTiB 3a MoaudikoBaHow wkanot J. MacNab
cTtaHoBunia 87,88% npu BukopucTaHHi TESSYS i 84,85%
Nnpu 3aCTOCyBaHHI TpaANLINHOI MiIKPOAUCKEKTOMIT.

3a gaHumum Shenghua He Ta cnisaBT. (2018), yacTtoTta
MO3UTUBHUX pe3ynbTaTiB Npu BUKOpUCTaHHI TESSYS
cTaHoBuna 98% uepes3 pik nicna onepauii [20], 3a
AaHumm Chao Yuan Ta cnieaBsT. (2020) [21], - 95%.

MepcnekTMBM NoganblUNX AOCAIAXKEHDb

TESSYS - cyyacHa BucokoedekTUBHa ManoiHBa3MBHa
MeToAMKa BUAANEHHS TpuX MixxpebueBuXx AUCKIB Y
nonepekoBoMy BiaAiNi xpebTa. AK i iHWi MeToaAnKN BOHA
Ma€e nepesarun Ta Hedoniku. MNepesarow Ui€i METOANKN
€ MasioiHBa3WBHICTb NpW AOCTaTHIN paAuKanbHOCTI
MOPIBHAHO 3 TpaAWUINHOI MiKPOAMCKEKTOMIED,
He[oNiKOM — HeAOCTaTHS yHiBEpPCabHICTb.

Mopganbwi gocnigxXeHHs,, Ha AYMKY aBTopa, chig
MPUCBATUTY NOAINLWEHHIO Bi3yanisauii rpux, NiaHyBaHHO
BTPYYaHHS, 30KpeMa 3 40MNOMOro0 WTYYHOrO iHTENeKTy
(ocobnmBO Le BaXMBO ANS BXiAHOI TOYKMU, AKY HWHI
BUPaXOBYOTb AyXe CY6'EKTMBHO, L0 MOXe By TV NPUUYNHOIO
HeBAanoi onepaudii), «6e3neyHin» yctaHoOBUi MOpPTY
€eHA0CKOoMNa No ONTUMasbHIN TpaeKTOPIi i3 3anobiraHHaM
YWKOAXEHHIO HEPBOBUX i CYAUHHUX CTPYKTYpP, NOBHOTI
BMAANEHHS TPUX Ta MOBHIilA AekoMmnpecii 34aBsieHoro
KOpPiHUS Ta/uM AypanbHOro Miwka.

BucHoBKM

1. TpaHcdopaMiHanbHa eHAOCKOMNiIiYHa
MIKPOANCKEKTOMIS — Cy4YaCHUN BUCOKOe(dEKTUBHUN
ManoiHBa3sMBHUIN MeTOoA XipypriYHOro NikyBaHHS Fpux
MiXxxpebueBnx ANCKiB y nonepekoBoMy Bigaini xpebTta.
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2. TpaHcdhopaMiHanbHa eHAOCKOMNiIYHA
MiKpOAMCKEKTOMIs Aa€ 3Mory gocsartn B 93% Bunaakis
NMO3UTUBHUX pe3ynbTaTiB.

3. 3a AaHMMK pi3HUX aBTOpiB, MeTOAMUKaA
TESSYS cyTTEBO 3MEHLIYE iHTpaonepauiliHy TpaBMy,
iHTpaonepauiiHy KpOBOBTpaTy, TpuBanicTb nepebyBaHHS
naugieHTa B CTauioHapi, Npuckople peabinitauito,
noninwye pesynbtaTu NiKyBaHHS.

Po3kputTa iHdbopmauii

KoH@nikT iHTEpeciB

ABTOp 3asiBNISIE NPO BiACYTHICTb KOHMNIKTY iHTepeciBs.

ETn4Hi Hopmu

Yci npoueanypu, BUKOHAHI nauieHTam nig 4ac
AocnigXeHHsa, BiAMOBIiAATb €TUYHUM CTaHAapTaMm
iHCTUTYUINHOrO Ta HauiOHa/IbHOrO KOMITETIB 3 eTUKMU i
lenbCiHCbKiN aeknapauii 1964 p. Ta ii nonpaskam abo
@HanoriYHMM eTUYHMM CTaHAapTaM.

IHgpopmoBaHa 3roaa

Big KOXHOro nauieHTa oTpuMMaHoO iHpOpPMOBaHY
3roay.
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Introduction: Gamma Knife radiosurgery (GKRS) provides in general a high
dose ionizing radiation to specific target location, which has already been
defined by stereotaxy for the treatment.

Arteriovenous malformations (AVMs) are one such indication for GKRS they
are rare, occurring at an incidence of 15-18 cases per 100,000 adults, with
a rupture rate of 2-4%. GKRS is indicated for small (< 3.5 cm), surgically
high-risk, deep-seated and complex AVMs. Successful AVM treatment in GKRS
eliminates the risk of intracranial haemorrhage, complete nidal obliteration,
limiting the development of new deficit from radiation-induced changes.

Materials and Methods: This study was conducted in the Department of
Neurosurgery, a tertiary care center , New Delhi for the duration of two years
(September 2019 to September 2021). A total of 40 patients (N) were studied.
Variables included demographic profile, clinical profile, AVM grading, radiation
dose and treatment outcomes particularly nidal obliteration and symptom
resolution. The factors which affected obliteration of AVM and six-monthly
follow-up were analysed.

Results: The study showed among all variables that the initial volume of nidus,
duration following GKRS were important predictors for AVM obliteration with
statistically significant p-values (<0.05).

Conclusion: GKRS is effective treatment modality in AVMs, especially those
with low nidus volume, low Spetzler-Martin (SM) grade, deep venous drainage,
young age and deep-seated lesions. However, in this study, the p-values were
not statistically significant (p-value >0.05) for above parameters. Among all,
the initial nidus volume, and the duration of post GKRS for the obliteration of
AVM had significant p-values (<0.05).

Key words: arteriovenous malformations; nidus volume;, Gamma Knife
Radiosurgery

Introduction

AVMs become symptomatic during life with combined

Gamma Knife radio surgery (GKRS) delivers in
general high dose ionizing radiation to specific target
location, which has already been defined by stereotaxy
for the treatment [1]. Arteriovenous malformations
(AVMs) are one such indication for GKRS, they are
rare, occurring 15-18 cases per 100,000 adults, with a
rupture rate of 2-4% [2]. Vascular malformations are
localized collection of abnormal blood vessels having
altered blood flow [2]. Clinical presentations include
haemorrhage, headaches, seizures, or stroke. AVM
are fistulous connections between arteries and veins
without capillary involvement with base directed towards
meninges and the apex towards ventricular system [3].
There is direct transmission of arterial pressure to
venous structures causing increased blood flow, dilation,
and vessel tortuosity [4].

Incidence of AVM is at 1.12 to 1.34 per 100,000
individuals or 0.1% of population harbour AVM. Both
sexes are affected equally. Annual risk of spontaneous
intracerebral hemorrhage (ICH) is 2-4%. Only 12% of

annual morbidity and mortality rate of 1%. The cerebral
AVMs are seen in 1.4% to 4.3% of autopsies [5, 6, 7, 8, 9].

Treatment modalities for symptomatic AVMs includes
surgery, embolization and GKRS. The drawback of GKRS
is latency period (2 years). The effectiveness of GKRS
depends on location and size of the lesion. GKRS is a well-
established treatment modality for cerebral arteriovenous
malformations (AVMs), offering high obliteration rates
with relatively low morbidity. [10]. Successful AVM
treatment with Gamma Knife radiosurgery eliminates
the risk of intracranial haemorrhage, complete nidal
obliteration, limiting the development of new deficit from
radiation-induced changes [11].

Florez-Perdomo et al., (2024) evaluated the safety
and effectiveness of GKRS for paediatric AVMs, reporting
a 71.64% complete obliteration rate and a low mortality
rate of 0.75% [12]. Complications are rebleed and
partial obliteration. Dose requirements are determined
by location and the size often using the Spetzler-Martin
(SM) grading of AVM. [6, 13].
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Myeong et al. (2024) demonstrated that time-staged
GKRS is a feasible approach for managing large AVMs,
achieving satisfactory obliteration rates with acceptable
complications [14].

The objective of the present study aims to evaluate
the clinical and radiological outcomes of GKRS in AVM
management, focusing on nidus obliteration, symptom
resolution, and predictive factors such as AVM volume,
Spetzler-Martin grade, and radiation dose. It also
examines the latency period for obliteration and potential
complications.

Materials and Methods

Study Participants

This study was conducted in the Department of
Neurosurgery, a tertiary care centre, New Delhi, for the
duration of two years (September 2019 to September
2021) to evaluate the outcomes of Gamma knife
radiosurgery (GKRS) in patients with intracranial AVM.
The Department is a tertiary neurosurgery centre with
a dedicated GKRS unit. A total of 40 patients (N) were
studied.

Ethical clearance was obtained, and informed
consent was secured from all participants.

Inclusion Criteria

Patients with clinical and radiological diagnoses
of intracranial AVM who were treated with GKRS were
included in the study.

Exclusion Criteria

Exclusion Criteria included other structural
abnormalities in addition to AVMs, patient’s unwillingness
to participate in the study and patient’s unwillingness to
undergo GKRS for intracranial AVMs.
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Study Design

This was a non-randomized retrospective cum
prospective observational study.

The primary outcome was AVM nidus obliteration
following GKRS. Secondary outcomes included
demographic factors (age, sex), clinical presentation
(symptoms, neurological deficits), AVM characteristics
(nidus volume, Spetzler-Martin grade, location, venous
drainage), radiation dose delivered, and treatment-
related complications. Imaging included CT and CT
Angiography, MRI and MR Angiography with digital
subtraction angiography (DSA). For GKRS, Leksell
Gamma knife (LKG) model 4C (Elekta, Sweden) was
used (Fig. 1).

The AVM volumes were estimated by using the
formulas V = 0.513x (APxMLxCC) + 0.047 and V =
0.444 x (APx MLxCC) + 0.339) for diameters in the
range 0-2.5cc and 2.5-36cc respectively with a bias of
0.0005cc and 0.007cc respectively [15].

Selection bias was minimized by including all
eligible patients treated during the study period, while
measurement bias was reduced through standardized
imaging protocols and independent assessments by a
multidisciplinary GKRS team, including neurosurgeons,
radiation oncologists, neurointerventional radiologists,
and medical physicists. Decision for appropriateness of
GKRS was carried out on case-to-case basis keeping
the institutional policy guidelines. The study included
40 patients, based on available cases over the two-year
study period.

Quantitative variables including age, nidus volume,
radiation dose, percentage of nidus obliteration and
follow-up duration, were expressed as mean % standard
deviation (SD), while categorical variables, such as

Fig. 1. Elekta Icon Gamma Knife machine installed at
our center

This article contains some figures that are displayed in color online but in black and white in the print edition.
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gender, symptoms, AVM location, venous drainage,
and Spetzler-Martin grade, were presented as absolute
numbers and percentages.

Fig. 2, 3, 4, 5 are the representative images of the
patients, showing the AVM, its localisation and planning
for purely descriptive purpose only.

Table 1 is the SM grades under which the patients
of AVM were classified.

http://theunj.org

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

Statistical analysis

Comparisons of means were conducted using the
independent Student’s t-test for continuous variables,
while categorical variables were analysed using the
Chi-square test and ANOVA for subgroup comparisons.
A p-value of <0.05 was considered statistically
significant, and all analyses were performed using SPSS
version 24.0.

Fig. 2. CT angiogram cerebral vessels showing AVM in
the Right temporal region

Fig. 3. Digital subtraction angiogram of the left
anterior oblique view showing AVM in the Right
temporal region with the nidus dimension of 10.35 mm
(D1) and 10.58 mm (D2)
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Fig. 4. MRI Brain axial view showing AVM in the
Right temporal region

Fig. 5. Representative image showing I
Gamma Knife Planning for Left temporal
AVM Management
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Table 1. Spetzler-Martin Grading System for Brain AVMs

Eloquence of Pattern
Size of Nidus Points adjacent brain Points of venous Points
tissue drainage
Small (<3cm) 1 No 0 Superficial 0
Medium (3-6 cm) 2 Yes 1 Deep 1
Large (> 6cm) 3 - - - -

Note.

Eloquent Brain includes the sensorimotor cortex, language/visual cortex, hypothalamus,
thalamus, internal capsule, brainstem, cerebral peduncles, and deep cerebellar nuclei.

Venous Drainage: Superficial if via cortical veins, Deep if involving internal cerebral veins, basal

veins, or the precentral cerebellar vein.

Results

In demographic profile of the patients, the male
predominance was seen with age group 20 - 40 years.
Hemorrhage was initial presentation. Most AVMs were
located supratentorially predominantly in lobar regions.
A majority of the patients had superficial venous
drainage and belonged to SM grade 2, with 87.5% of
those patients having complete nidus volume reduction
seen after 24 months. The mean duration of follow up
was 26.4 months.

Table 2 is complete demographic and clinical
profile of the patients with AVM characteristics and the
treatment outcome.

Six monthly clinical and radiological assessment was
done for a period of 24 months and beyond. Individual
variables were studied using test of significance to
look for correlation between the variable studied and
percentage obliteration of AVM after 24 months. After
24 months of follow-up, our study showed, 100% nidus
volume reduction in 34 cases (85%), 75 - 99 % nidus
reduction in 5 cases (12.5%), and no nidus volume
reduction was seen in 1 case (2.5%) (Table 3).

On applying paired t-test, to look for the interval
change in volume during the follow-up period, the mean
change in the volume of the nidus at different points
of follow-up that is 06 months, 12 months, 18 months,
24 months and >24 months increases with the duration
of follow up and is statistically significant (p-value <0.05)
for all durations (Table 4).

Individual variables were studied using test of
significance to look for correlation between the study
variable and percentage obliteration >24 months. The
results are as under (Table 5).

The obliteration percentage was higher in younger
age (< 40 years), on applying Chi square test to analyse
the effect of age on obliteration percentage the p-value
was 0.777, which was not significant. The percentage
obliteration in patients presented with bleed and seizure
was 85.3% and 83.3%, respectively p-value was 0.901,
not significant. The percentage of obliteration of AVM
nidus was 100% in cerebellar and deep-seated AVM as
compared to the lobar AVMs (78.5%), the difference was
not statistically significant (p-value 0.220). Percentage
obliteration is higher in AVMs having deep venous
drainage than superficial venous drainage (88.8% vs
76.9%). The difference was statistically not significant
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(p-value 0.320). The percentage obliteration of AVM
nidus is higher in lower SM grade AVM (100% in SM
grade 1 and 87.5% in SM grade 2) as compared to
SM grade 3 (71.4%) after 24 months. The difference
was not statistically significant (p value= 0.510). At 24
months post GKRS, the lower volume of AVM (<4cc)
showed higher percentage of obliteration than those with
higher nidus volume (>4cc) that is 96.2% vs 61.5%. The
difference in the percentage obliteration was statistically
significant (p-value = 0.003). This means that small
nidus volume (< 4cc) is having a better obliteration
rate than large nidus volume (>4cc) and the p-value is
statistically significant. Notably, 100% of cases having
nidus volume <lcc showed complete obliteration. In
the present study it is seen that, with the increase in
duration of follow-up, there is gradual increase in the
percentage of obliteration of AVM nidus and decrease
in the mean nidus volume. On applying paired t-test,
to look for the interval change in volume during the
follow-up period, the mean change in the volume of
the nidus at different points of follow-up that is 06
months, 12 months, 18 months, 24 months and >24
months increases with the duration of follow up and is
statistically significant (p-value <0.05) for all durations.

After 24 months of follow up, there was significant
improvement in various symptoms except focal
neurological deficits which persisted even after the
procedure with some improvement in the grade of the
deficits.

Kaplan Meier graph was plotted to look for the actual
obliteration rates. It was found that the obliteration rate
of 32.4%, 57.02%, 77.90%, 93.09% and 97.10% at6, 12,
18, 24 and >24 months respectively. Though the mean
volume of obliteration increased with time during each
point of follow-up, however on comparing between the
groups using ANOVA test, the results were statistically
not significant.

The rate of obliteration or volume reduction of
AVM nidus follows a steep curve till about two years
and then gradually attains a plateau. Thus, it may
be inferred that to attain an optimal and desired rate
of obliteration of AVM nidus, minimum duration of 2
years should be considered and the patients counselled
accordingly. If the response is not achieved till 2 years
post procedure, alternate procedure or redo gamma
knife can be considered.
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Table 2. Clinical & treatment outcomes of AVM patients
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Parameters Value
Age (In Years) (Meaﬁf?és\ﬁa\gars) SD- 16.114
Male 26
Gender
Female 14
Intracranial bleed 34
Presentation
Seizures 06
Headache 36
Vomiting 28
Symptoms
Loss of consciousness 13
Focal neurological deficits 08
Supratentorial lobar 28
AVM Location Deep seated 08
Cerebellum 04

Nidus Volume

6.482cc (Mean)

Range 0.05 - 38.68 cc

Superficial 27
Venous Drainage
Deep 13
Grade 1 01
Grade 2 32
SM Grading
Grade 3 07
Grade 4 & 5 Nil
P 12 Gy-23 Gy
Radiation Dose (Mean-18.04) SD 3.969
100%
SM Grade 1 (01/01)
Complete Nidus Volume
Reduction SM Grade 2 (82§/5;2)
(> 24 Months)
71.4%
SM Grade 3 (05/07)
10%
After 06 months (04/40)
20%
After 12 months (08/40)
Complete Obliteration After 18 months (2171-/54063)
60%
After 24 months (24/40)
85%
After >24 months (34/40)

http://theunj.org
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Table 3. VVolumetric reduction in nidus volume during 6 monthly follow-up period

Follow up Period (Months)

N (40)

Percentage (%)

1. Percentage volumetric reduction in nidus volume after 6 months

0 24 60
1-24 00 0
25- 49 01 2.5
50-74 05 12.5
75 -99 06 15
100 04 10
2. Percentage volumetric reduction in nidus volume after 12 months
0 08 20
1-24 02 05
25- 49 06 15
50 -74 07 17.5
75 -99 09 22.5
100 08 20
3. Percentage volumetric reduction in nidus volume after 18 months
0 01 2.5
1-24 01 2.5
25- 49 03 7.5
50 -74 11 27.5
75 -99 13 32.5
100 11 27.5
4. Percentage volumetric reduction in nidus volume at 24 months
0 01 2.5
1-24 00 0
25- 49 01 2.5
50 -74 00 00
75 -99 14 35
100 24 60
5. Percentage volumetric reduction in nidus volume > 24 months
0 01 2.5
1-24 00 -
25- 49 00 -
50 -74 00 -
75 -99 05 12.5
100 34 85
6. Complete obliteration of AVM
6 Months 04 10
12 Months 08 20
18 months 11 27.5
24 months 24 60
> 24months 34 85

http://theunj.org
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Table 4. Paired sample test to determine the significance of duration of follow-up on the decrease in nidus

volume
Fozlﬁwmu;)n?ﬁ;;od Mean SD t - value p- value Result (p< 0.05)
g QSREES g:gg 15%‘03 2.64 0.012 Significant
9_month, 848 10.43 3.18 0.003 Significant
0 month, 628 1013 3.47 0.001 Significant
9 month 838 1013 3.64 0.001 Significant
O ot e 848 1013 3.70 0.001 Significant
Table 5. Variables and percentage obliteration
100% poiteration [ < 100% oblteration >

Age

<40 24 02 26

>40 10 04 14
Gender

Male 21 05 26

Female 13 01 14
Presentation

Bleed 29 05 34

Seizures 05 01 06
Location

Lobar 22 06 28

Cerebellar 04 - 04

Deep Seated 08 - 08
Venous drainage

Superficial 10 03 13

Deep 24 03 27
Radiation Dose

SM 1 01 00 01

SM 2 28 04 32

SM 3 05 02 07
Volume of AVM

4CC 26 01 27

> 4CC 08 05 13

http://theunj.org
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Fig. 6. Clinical assessments after 24 months of follow up
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Fig. 7. Kaplan-Meier plot of obliteration over time for total patients included in the study.

Discussion

C Hofmeister, C Stapf, et al [16] found that, the mean
age at diagnosis was 31.2 years which corresponded
with our study (35.4 years). In our study 35% were
females compared to 45%, Deep venous drainage was
seen in 67.5% as compared to 55%. AVMs in eloquent
locations was found in 20% of cases in our study as
compared to 71%. Haemorrhage was seen in 85% of
our cases as compared to 53 % and seizures were seen
only in 15% in our study as compared to 30%. Headache
was seen in 90% of our cases as compared to 14%,
neurological deficits were seen in 20% of our cases as
compared to 70%.

J Hillman [17] mentioned high-grade AVMs were rare
with SM Grades 1 to 3 representing 85% of cases which
corresponded with our study. Haemorrhage was the
initial manifestation in 69.6% of the cases as compared
to 85% of our study.

AVM presents in the age group of 10-40 years with
male preponderance [18] which corresponded to our
study. The most common presentation was haemorrhage

http://theunj.org

and seizure [19] In our study, haemorrhage was seen
in 85% of cases and seizures in 15%. In one study
headache was seen in 5-14% [20] [21], in our study,
most common symptom was headache (n=36), followed
by vomiting (n=28) and loss of consciousness(n=13).
Factors predisposing to focal neurological deficits include
increasing age, female gender, deep brain location and
venous drainage pattern[22] We could not find any such
correlation; however, deep seated AVM was predisposing
factor for neurological deficits (5 / 8).

Kim B.S. et al [23], Ding D. et al [24] found 90.2%
of AVMs were supratentorial in location with deep venous
drainage in 24.6% with SM grade 2 or 3 (32.9% each)
which corresponded with our study.

Flickinger J.C. et al [25] studied higher radiation
dose, deep location, and prior haemorrhage corelated
with increased chances of temporary or permanent
neurological deficits. In our study, out of the 08 patients
who were symptomatic with focal neurological deficits,
05 patients had deeply seated AVM (62.5%) The mean
radiation dose given to all the patients who had deficits
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was 17.3Gy(>12Gy) and all the patient presented with the
history of haemorrhage which correlated with the above
study. Of the six patients who presented with seizures,
four became seizure-free (66.66%) corresponding to
55.17% found by Heikkinen E.R. et al. [26]

Yang S. Y. et al. [27] showed post GKRS seizure
outcome improves in patients with AVM related seizures,
provided AVM gets obliterated. In our case, the results
were inconsistent. Of the six patients who presented to
us with seizures, two patients continued to have seizure
even after 100% obliteration of the nidus.

In most series, the obliteration rate following GKRS
was > 70% with a range varying from 35% to 92%. Small
AVMs had obliteration rate >80% in most series. Time
interval between the GKRS and complete obliteration of
AVM nidus may range from 1 to 4 years or even longer.
The maximum chances of obliteration are during first
three years of GKRS.

In our case, the obliteration percentage after 24
months of follow-up was about 85%. Burrow et al. in
2014 [28] studied 80 patients of small AVMs and found
the obliteration rate of about 92%, he did not mention
the volume of the nidus. In our case, the obliteration
rate was in 96% of patients with AVM for nidus volume
< 4cc and 62 % obliteration for the nidus volume > 4 cc.
Ding et al. [29] studied obliteration rates on 639 cases
of ruptured AVMs and achieved an obliteration rate of
67.1% with a mean radiation dose of 21.7 Gy and a mean
follow-up of 57.2 months. In our study, the obliteration
rate was 85% and a mean dose given was 18.04 Gy with
a mean follow-up of 36.4 months.

Thenier et al. [30] reported in a single centre study
an overall obliteration rate of 81%. Positive predictors
of nidus obliteration included nidus diameter and venous
drainage. Ruptured status of AVM had no effect and
low-grade AVMs were associated with higher obliteration
rates. Similarly, in our study lower SM grade that is
SM grade 1 and 2 had a higher percentage obliteration
rate (100% and 87.5% respectively) than SM grade 3
(71.4%). Deep venous drainage was related to higher
obliteration rate as compared to superficial drainage
(88.8% vs 76.9%).

Conclusion

GKRS is an effective treatment for achieving
obliteration of brain AVMs. In our study initial volume
of nidus and the duration following GKRS are the
important predictors for the obliteration of AVM and the
p-values came out to be significant (<0.05). Cerebellar
and deep seated AVMs had 100% nidus obliteration.
SM Grade I had 100% nidus obliteration and Grade II
had 87.5% obliteration, however the p -values for the
above variable were non-significant. In spite of lack of
statistical significance for the above variables the high
percentage of obliteration observed in these variables
play an important role and are clinically relevant.

The other variables, such as higher prescription
dose, deep venous drainage, female gender, and young
age although had a high percentage obliteration are also
clinically relevant, though the p-values for them were
also not significant (p-value >0.05).
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Hacnigku papioxipyprii raMmMma-HO>XeM npu iHTpakKkpaHianbHUX apTepio-
BEeHO3HMX ManbdopMaLifax: AOCBia OAHIET yCTaHOBM
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Papioxipyprist 3a gonomorot laMmMa-Hoxa (GKRS) 3abe3nevye nogayvy BUCOKNX
003 NOHI3yBanbHOro BUMPOMIHIOBaHHS A0 Micus-MilleHi, BU3HAYEHOro 3a
[O0MOMOrol cTepeoTakcii ANna NiKyBaHHS.

ApTepioBeHO3Hi ManbdopmMalii (ABM) € oaHuM i3 nokasaHb ana GKRS. BoHu
TpannawTbcs piako — 15-18 Bunagkie Ha 100 TMC. AOPOCNOro HaceneHHs,
yacTtoTta po3puBy - 2-4%. GKRS nokasaHuii ana maneHbkux (<3,5 cm), i3
BUCOKUM XipypriyHMM puU3nKOM, rMnHOKO po3TawoBaHuX i ckiagHux ABM.
YcniwHe nikysaHHA ABM 3a gonomorowo GKRS nonsra€e B yCyHEHHi pusnky
BHYTPIiLIHbOYEpPENHOI KPOBOTEYi, NMOBHiM obniTepauii BOrHULW, i 3anobiraHHi
PO3BUTKY HOBOIo AediunTy Yyepes 3MiHWU, CNPUYNHEHI ONPOMIHEHHSAM.

MeTa: ouUiHUTKN KNiHIYHI Ta paAionorivyHi pesynbtaT BUMKOPUCTaHHSA MaMMma-
HOXa Npu NiKyBaHHi apTepioBeHO3HMX ManbdopMaLin.

MaTepianu i Mmetoau. [locniaXxeHHs npoBeaeHe B HENPOXipypriyHOMY
BigaineHHi Apmiicbkoro rocnitanto (Hbto-Aeni) 3 BepecHa 2019 p. go
BepecHs 2021 p. i3 yyacTio 40 nauieHTiB. MpoaHanizoBaHo geMorpadiyHi Ta
KNiHIYHI gaHi, ctyniHb ABM, 03y onpoMiHEHHS Ta pe3ynbTaTu. 3a40BifIbHUM
pe3ynbTaToM BBaXanu obniTepauito BOrHULWA i YCYHEHHS CUMMTOMIB.

KniHiYHYy Ta pafionoriyHy ouiHKY MpOBOAMAM KOXHI WIiCTb MICAUIB YNPOAOBX
2 pokiB i 6inbLue.

Pe3synbTraTn. locniaxeHHs nokasano, Wo noYyaTKkoBui 06'eM BorHuuia Ta vac,
Lo MUHYB nicnga BukoHaHHs GKRS, € BaX/iMBUMU MPOrHOCTUYHUMU YNHHUKAMWN
obnitepauii ABM (p<0,05).

BucHoBkKu. GKRS - edekTuBHuin metoa nikysaHHa ABM i3 manum o6’emom
BOMHWLLA, HU3bKUM CTYNeHeM XipypriyHoro pm3uKy 3a wWkKanot Spetzler-
Martin, rMMbokMM BEHO3HUM ApeHaxeM, MUOOKUMM ypaXKeHHAMWN CYAUH Ta
y XBOpMX MONOAOro Biky. OAHaK y UbOMYy AOCHIAXEHHI ANA aHani3oBaHWX
napameTpiB p-3Ha4YeHHS He 6ynn CTaTUCTUYHO 3HavyLwmmm (>0,05) 3a BUHATKOM
noyatkosoro o6’eMy BorHuwa Ta yacy nicna GKRS (<0,05).

KnrouoBi cnoBa: aprepioBeHO3Hi Masibgopmadii; 06'em BorHuwa; pagioxipypris
raMma-Hoxem
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O6rpyHTYBaHHA Ta po3po6ka onTuMasibHOro cnoco6y masoiHBasMBHOI
3aAHbOI MDKTINOBOI cTabinizauii xpe6uiB i3 BUKOPUCTAaHHAM
AUCTPaKLUiMHNX KeaXXiB ANA NauieHTiB 3i cnoHaWIoNICTE30M
nornepekoBoro Bipainy xpe6rta
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MeTa: nigBMwnTK ePeKTUBHICTb NiKyBaHHSA MauUi€HTIB i3 MonepekoBuUM
CNOHAMNONICTE30M 3@ AOMOMOro ManoiHBa3MBHOI 3aAHbOI MiXTiNOBOI
ctabinizauii xpebuis (MIBMTCX) i3 BUKOPUCTAHHAM ANCTPaKUIMHNX KENAXKIB.

MaTepianm i Mmetoan. MNpoBeaeHO KNiHIYHE NMpPOCMEKTUBHE MOPIBHANbHE
(KOHTpO/SIbOBaHe) OAHOLIEHTPOBE 3pi30Be iHTEpBEHLUINHe AOCNiAXeHHS. 3a
[ornomoroto 6iomexaHiyHoi Mogeni i3 BUKOPUCTaHHAM ANCTPaKLUinHUX KENAXIB
BM3HaYeHO MOXJIMBOCTiI BiAHOB/IEHHS BENUYUHWU CErMeHTapHOro nopAaosy,
napameTpiB xpebToBO-TazoBoro 6anaHcy Ta cariTaibHOro KOHTYpy xpebTa
AK MOKa3HUWKiB PyHKUIOHanbHOro crtaHy xpebTta, a TakoX mpoaHanizoBaHoO
Hanpy>eHo-AedOopMOBaHNI CTaH Y CUCTEMi «TpaHCNeaAnKynspHa KOHCTPYKLUis
- XpebeTHUN pyXoBUIN CErMeHT — AUCTPaKUiNHUIA Kenax». Y KAiHiYHI
pocnipxxeHHa 6yno 3anyyeHo 21 nauieHTta (15 xiHOK i 6 4oNoBiKiB) BikOM Big
32 po 68 pokiB (MegiaHa = 56 [50;65] pokiB), SKMX pO3NOAINUAN Ha TPY TPynu:
OCHOBHY (N=4), B AKili BUKOPUCTAHO aBTOPCbKM cnoci6 MIBMTCX (naT. 3asaBka
N2a202302383 Big 18.05.2023 p.), nopiBHAHHSA (n=10), B SKiA 3aCTOCOBAHO
cTaHAapTHui cnoci6 MIBMTCX, KOHTPONbHY (N=7), B SIKili BUKOPUCTAHO iHLWi
cnocobu MixTinoeBoro cnoHamnoaesy. O6CTexXeHHS NauieHTiB NpoBeAeHo
3a CTaHAapTHMMW MpPOTOKOAaMuU. JIOriko-CTaTUCTUYHUIA aHani3 BMKOHaHO
CTaHAAPTHUMU HenapaMeTpMyHUMN MeToAaMu 3a KPpUTUYHOro pieHa p<0,05.
Mig yac gocnig>xeHHs AOTpUMaHO NpuHUMNIB 6ioeTukKn Ta GioMmeanumnHu.

Pe3ynbtatn. BuByeHO po3Mipn XpebTOBOro KaHasny Ta OUIHEHO AMHaMIKy
HEBPOJIONYHNX MOpPYLWEHb A0 Ta Nic/sA XipypriyHoro NikyBaHHA Naui€eHTIB
i3 pereHepaTuUBHMM CMOHAUMNOMICTE30M MOMNEpPeKoBOro Bigainy xpebra.
Po3pobneHo metoa MISMTCX i3 BUKOPUCTAHHAM AMCTPAKLUIMHUX KENAXIB.
3a gonomoroto 6ioMexaHiYHOT MoAeni BU3HAYeHO MOXJ/IMBOCTI BiAHOBNEHHS
BE/IMYNHU CErMEHTapHOro N0pAo03y, NapamMeTpie XxpebToBO-TazoBOro 6anaHcy
Ta CaritanbHOro KOHTYpYy XpebTa fK NOKa3HMKIB MYHKLiIOHaNbHOro CTaHy
xpebTa. MNpoaHanizoBaHO HanpyxXeHo-AedOPMOBaAHUIN CTaH Yy CUCTEMI
«TpaHCNeAuKyNnsapHa KOHCTPyKUia - XpebeTHUN pyXoBUNW CErMeHT -
OUCTPaKUiMHUA KeNnaxX».

BMCHOBKM. BrukopuctaHHs 3anponoHoBaHoro cnocoby MI3MTCX i3
3aCTOCYBaHHSAM AUCTPaKUiMHUX KenagxiB cnpuatvme nNigBULLEHHIO
edeKTUBHOCTI NiKyBaHHA Maui€HTIB i3 NONepeKoBMM CNOHAUMNONICTE3OM.

KnrwuoBi cnoBa: croHgunonicrtes; nikyBaHHs, onepauisi; Xipypris,;
MaJsioiHBa3nBHa 3a/Hs MiXXTizioBa cTtabinizayisi xpebra

Monepekosuii cnoHaunonictes (MC) 3annwaeTbcs
Baxx1meoto npobnemoto B xipyprii xpebta [1-5]. Akuwo
He BAaBanocs HajaTu AOMNOMOry KOHCepBaTUBHO,
TO 3a3BMYal NPoOBOAUNWN XipypridHi BTpy4YaHHS,
afne po3BMTOK MasioiHBa3MBHUX MeTOAWK AaB 3MOry
YAOCKOHANUTU MiKyBaHHA nauieHTiB i3 MNC, ckopoTutHn
TpuBanictb nepebyBaHHs B cTauioHapi Ta NOMINWAUTK
nokasHukun peabinitauii [6-10].

3acToCcyBaHHS ManoOiHBA3MBHOI 3a4HbOI MiXTiNIOBOI
cTtabinizauii xpebuis (MIBMTCX) ssk caMocCTiliHOro
BTPY4YaHHs abo 3 BUKOPUCTAHHAM ANCTPaKUINHUX
KenaxiB € NepcneKTUBHUM NiaXoA0M, KU BiANOBIiAAE
Cy4YacHin TeHAeHUiT o 36epexxeHHsI HOpMasibHOT aHaTOMii
Ta 3MEeHLUEeHHS XipypriyHoi TpaBsmu [11].

Copyright © 2025 A.B. CtorHii, B.O. M'saTukon, 0.0. Ba6ansH

HeobxigHiCTb ynpoBagXXeHHS Ta BAOCKOHaNIeHHSs
ManoiHBa3MBHUX MNiAXOAIB 3yYMOBJIEHA YNCNEHHUMU
reononliTM4HUMN Kpusamu y cBiTi. BiiHa B YkpaiHi He
nvuwe € BUMKAMKOM ANS BiTYU3HAHOI CUCTEMU OXOPOHU
3[40pOB’A, @ ” noB’A3aHa 3i 36iNbWEHHAM 4YacToTn K
TPaBMAaTUYHUX YLWKOAXKEHb XpebTa, TakK i MHOXWMHHUX
NOCTTPaBMaTUUYHUX, AEreHepaTUBHUX MNOpPYyLWEHb,
30KkpeMa cnoHaunonictesy [12, 13].

BnavB BiMHM NMOLWMPIOETLCA TAKOX Ha NOMiCTUKY B
OXOPOHI 340pOB’Sl, CMPUYMHSIOYM, 30KpEMa, OBMeXeHHs
AocTyny Ao Bupob6iB MeAWYHOro npusHayeHHsa Ta
notpeby B 0cob6nmMBo peTenbHOMY 3abe3nedyeHHi nig
yac npoBeAeHHS XipypridHux onepauin. MNepesary
BiAAaTb NigxoaaM, ki 4atoTb 3MOry AocsArTM 6axaHoro
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KMiHIYHOro pe3ynbTaTy 3a MEHLOi TpUBaNoCTi onepauii
Ta 3 MEHWWUMKN BUTpaTaMm pecypcCiB MOPiBHAHO 3
BE/IMKUMU XipypPriyHMMW BTPYYaHHAMU. Y LbOMY
acrnekTi obrpyHTyBaHHa Ta po3pobka edpeKTUMBHUX
ManoiHBa3snBHUX XipypriyHWX MeTOAMK, Hanpukiag,
MI3MTCX i3 BUKOPUCTaAHHAM AUCTPaKUIMHUX KeNnAXiB
(Puc. 1), € akTya/llbHUM 3aBAaHHSM.

Y 6araTbOoX MeAUYHUX LeHTpax po3pobnsatTb i
BMNPOBaAXYTb MajlOiHBa3uBHI cnocobu MiXTinosoi
(30kpema 3aaHbOI) cTabinizauii xpebuis npu MC [14].
YacTo BMKOPUCTOBYIOTb TpaAuUiliHi Ta ManoiHBa3UBHI
3a4Hi AOCTYNW 3 NPUAHSATHOK YacTOTOK 3POLLEHHS
Ta HU3bKWUM piBHEM yCKNaAHEHb, ane BOHWU ObBMexeHi
obcsarom Tpakuii TBepaoi 060/M0HKKU Ta KOpiHUIB
CMUHHOMO3KOBWX HEPBIB, @ TAKOXX PU3NKOM ATPOreHHOro
MOLWKOAXKEHHA napasepTebpanbHMX M'A3iB | pO3pnBOM
3a4HbOro 3B’A3KOBOr0 Komnaekcy. MNepeaHi octynum, aKi
[aloTb 3MOry 06iliTK XxpebToBMI KaHan, KIHCbKUA XBICT i
KOPiHUi CMMHHOMO3KOBMX HEPBIB, MOB'sI3aHi 3 pu3nkamm
abaoMiHaNbHUX Ta CYANHHUX YCKIaAHEHb, @ NaTepanbHi
- 3 PU3NKOM YypaxeHHS MOonepekoBOro CNAETiHHA Ta
cigHW4yHoro m'aza [15].

TakuM YMHOM, YAOCKOHA/IEHHSA XipypriyHoro
nikysaHHa NC, 3okpemMa i3 3acTtocyBaHHaAM MISMTCX, €
aKTyanbHOK npobnemoto.

MeTa: nigBMWMTN edPEeKTUBHICTb NiKyBaHHSA
NauieHTIiB i3 NoONepeKkoBMM CNOHAWIONICTE3OM 3a
AOMNOMOroK MasioiHBaAa3MBHOI 3aAHbOI MiXTinoBOI
cTabinizauii xpebuiB i3 BUKOPUCTAHHSAM AUCTPaKLiNnHNX
KENAXIB.

MaTepianu i MmeToaMn

Au3aiii gocnigxxeHHs

MpoBeaeHO KAiHIYHE MPOCNEKTUBHE MOPIBHAJNIbHE
(KOHTpO/IbOBaHe) OA4HOLEHTPOBE 3pi30BE iHTEPBEHUINHE
pocniaxeHus (Puc. 2).

3a ponomorot 6ioMexaHiyHOi Mopeni i3 BUKO-
PUCTAHHAM AUCTPaKLUIiMHMUX KeWAXiB BU3HAUYEHO
MOXJ/INBOCTI BiIAHOB/IEHHSA BENUYMHU CErMEHTapHOro
nopaosy, napameTpiB xpebToBO-TazoBoro 6anaHcy
Ta cariTanbHOro KOHTYpy xpebTa AK NOKa3HWKIB
dyHKUIOHaNbHOro cTaHy xpebta, a TakoX npoaHa-
Ni30BaHO Hanpy>XeHo-AedOpMOBaHUA CTaH y CUCTeEMI
«TpaHCneanKynspHa KOHCTPYKLis — xpebeTHWnin pyxosui
CermMeHT — AUCTpakuinHui kengx» [16] y nabopaTopii
6ioMmexaHiku IHcTUTY Ty natonorii xpebTta i cyrnobis iMmeHi
npod. M.I. CuteHka HAMH Ykpainu.

Y KAIHIYHNX JOCNIAXKEHHSAX B3SM y4acTb Naui€EHTH
3 AereHepaTuBHUM CMOHAMNONICTE30OM MOMNEPEKOBOro
BiaAiny xpebTa i HelipokoMnpeciiHMMK po3nagamu, ki B
2017-2024 pp. nepebyBanu Ha CTalioHapHOMY JliKyBaHHi
B HerpoxipypriyuHoMy BigaineHHi N 2, y noganbwomy
3a HUMWU NPOBOAUAMN AMHAMIYHE CMNOCTEpPEXEHHS
B nonikniHiui KoMyHanbHOro HekoMepuiiHOro
nignpnemcTBa XapkiBcbkoi obnacHoi paan «O6nacHa
KniHiYHa nikapHa» (M. Xapkis).

OocnipxeHHa BuMKkOHaHO Ha 6a3i kadenpwu
HeMpoxipyprii XapkiBCbKOro HauioHaNbHOro MeANYHOro
YHiBepcuTeTy.

Mip 4yac BUKOHAHHA AOCNIAXEHHS AOTPUMAaHO
npuHuunnie 6ioetTnkn Ta 6iomeanLMHN (MPOTOKON KOMICIT
3 eTUkn Ta 6ioeTukn XapKiBCbKOro HauiOHaNbHOro
MeaunyHoro yHiBepcutety N°7 Bia 10.10.2017 p.).
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Puc. 1. Po3pobneHuni guctpakuinHmn
Kenax

YuacHuku gocnig>keHHs

Y kniHivHi gocnigxeHHsA 6yno 3anyyeHo 21 nauieHTa
(15 xiHok i 6 yonosikiB) BikoM Bia 32 Ao 68 pokis (MediaHa
- 56 (50; 65) pokiB), SKUX po3NoAiNnuAn Ha TpU Fpynu:
OCHOBHY (n=4), B IKil1 BAKOPMCTaHO aBTOPCbKUI Cnocib
MI3MTCX (naT. 3aaska N2a202302383 Bia 18.05.2023
p.) (Puc. 3), nopiBHsaAHHSA (n=10), B 9Kin 3acTOCOBAHO
cTaHAapTHuI cnoci6 MIBMTCX (Puc. 4), KOHTPOJIbHY
(n=7), B AKiN BUKOPMCTAHO iHWIi cnocobu MixXTiNnoBoro
crnoHaunonesy (Puc. 5).

Kpurepii 3anyyeHHs:

e iarHOCTOBaHWI AereHepaTUBHUIA cnoHAMnonicTes
nonepeKkoBoro Bigainy xpebra 3 HEMPOKOMMNPECIAHUMM
po3nanamu y BUrnaai CUHAPOMY HEMPOreHHOT NePEMiXKHOI
KYNbraBoCTi, Nape3y HWXHbOI KiHWiBKKN (3-4 6anu),
MOPYLIEHHS YyTNIMBOCTI 3@ cCerMeHTapHMM Tunom (L4-L5,
L5-S1);

® Bik (32-68 pokiB);

e onepaTuBHe NiKyBaHHA:

- ANA OCHOBHOI rpynu — 3anponoHoOBaHa MeToAuKa
MI3MTCX i3 BUKOPUCTAHHAM TUTAHOBUX ANCTPaKLUiAHMX
KENAXIB ;

- ONS rpynu nopiBHSIHHSA - TpaauvuiiHa meTtoauka
MI3MTCX;

- BNA KOHTPOJIbHOI rpynu — iHLWi CNOcobu MiXTINOBOro
cnoHannoae3y NnonepekoBoro Bia4iny xpebra.

Kputepii BunyyeHHs:

e Bik noHaa 75 pokis;

® BiACYTHICTb HEBPOJOriyHOi cuMNTOMaTMKM abo
HEeMpOKOMMNpeCiiHi po3naan y BUrnaai napesy HUXHbOI
KiHUiBKM (1-2 6anu) um nnerii KiHUiBKY;

e BMpa3Ha COMATM4YHa Ta CYNyTHS HEBPOJOriyHa
naTonoriga, CyaAnHHa naTosioria HMUXHIX KiHUIBOK TOLLO;

e HebaXkaHHSA 6paTu yyacTb y AOCNIAXKEHHI.

O6CcTexeHHSs NauieHTIB NpoBeAeHO 3a CTaHAAPTHUMM
npoTokonamMn. BusHayeHo Tvn nicTesy Ta MOro cragito,
pO3paxoBaHO 06CAr NOpyLEeHHs cariTanbHoro 6anaHcy
Ta HEMPOKOMMPECiNHMX i BioMexaHiYHMX NopyLIEHb, WO
oro cynposoaxytTb. Lle gano 3mMory pospaxyBaTtwu
HeobxiaHMM obcar iHTpaonepauinHoi Kopekuii nopaosy
AN AOCATHEHHS ONTMManbHOI KOMMeHcauii 6iomexaHiuHnX
nopyLeHb TOLO.

CTatTsl MICTUTb PUCYHKM, SIKi BiOGPaxatoTbCsl B APYKOBaHiv BepCil y BiATIHKaX Ciporo, B €/1eKTPOHHIM — y KOJ1bOpi.
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Puc. 2. In3anH AoCnigXeHHs:

KHM XOP «OKJ1» — KOMyHanbHe HeKoMepLinHe NiANpUEMCTBO XapKiBCbKoi o6nacHoi paan «Ob6nacHa KniHivyHa

nikapHa»; KT - komn'toTepHa ToMorpadis (peHTreHiscbka); MPT — MarHiTHo-pe3oHaHCHa Tomorpadis;

EHMI - enekTpoHeripomMiorpadis; EKIN — enekTpokapgaiorpadis; 3AK — 3aranbHuiA aHanis Kposi;

3AC - 3aranbHuii aHaniz cedvi; BAK — 6ioxiMiuHi aHani3mn kposi; BALL - Bi3yanbHa aHanorosa wkana;

ODI - iHgekc HenoBHocnpaBHoCTi OceecTpi (Oswestry Disability Index);

MIS-PLIF - ManoiHBa3uBHWI 3a4HiN MXTIIOBUIA CMOHANIOAE3 NOMEPEKOBOro BiaAiny xpebra (minimally invasive

surgery posterior lumbar interbody fusion)
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Puc. 3. PeHTreHonoriyHuii KOHTpPO/b A0 Ta nicns onepauii 3a METOANKOO
ManoiHBa3snBHOI 3aA4HbOI MiXTiNoBOI cTabinisauii xpebuis i3 BUKOPUCTaHHAM
TUT@HOBUX ANCTPaKLUIMHUX KeNaXiB

Puc. 4. PeHTreHoNoriyHnum KOHTPOb A0 Ta Nicas onepaduii 3a TpaauuiriHoo
METOAMKOK ManoiHBa3MBHOI 3aAHbOI MiXTinoBoi cTabinizauii xpebuis
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Puc. 5. PeHTreHoNOriyHniA KOHTPOb A0 Ta Nicnsa onepadii 3a anbTepHaTUBHUMHU
cnocobamMu MiXTINIOBOro CNOHAMOAE3Y NONEpPeKoBOro BiaAiny xpebra

Micna poonepauinHoi NiArOTOBKM MpOBEAEHO
ManoiHBa3WBHE ONepaTUBHE BTPyYaHHS 3a CTaHAAPTHOO
MEeTOAMKOI 3 BUKOPWUCTAHHAM MIiXTIiNOBOro
ANCTpakuinHoro kengxa. Y 1-wy aoby nicnsonepauiitHoro
nepioay 3a BiACYTHOCTI NpoTuMNoOKasaHb NauieHTaMm
BMKOHYBa/IM KOHTPOJIbHE PEHTIreHOoN0riYHe 06CTeXEeHHS
ANs OouiHKK 06CcAry Kopekuii Ta po3paxyHKY OCHOBHUX
6ioMexaHiYHMX NOKa3HWUKIB (KyTa NOpAO03Yy, Haxuny
KpWXiB, KOMIMBAHHA Haxwuny Ta3a, CXuNy Ta3a 3a
caritanbHOK BEPTMKaNbHOIO BICCHO).

MpoBOAMAN HEBPONOTiIYHUWA Ornsa4 nauieHTa 3
OUiHIOBaHHSAM NicnsonepauinHMX 3MiH Yy HEBPOJIOTIYHOMY
cTaTyci, 601b0BOr0 CUHAPOMY 3a Bi3yasibHOK aHaI0roBoto
wkanot (BALI) i dyHKuioHanbHOro crtaHy 3a ODI
(Oswestry Disability Index).

Ha 30-Ty poby 3a BiACYTHOCTiIi MpOoTUNOKa3aHb
BMKOHYBaNN KOHTPOJIbHY MarHiTHO-pe30HaHCHY TOMO-
rpadito ANns ouiHkK HOpMyBaHHSA NEPBUHHOMO KiCTKOBOIO
Ae3y, KNiHiKo-HeBPOIOriYHMI ornsa, ouiHioBaHHA 60160~
BOro cuHapomy 3a BALL i dyHKkUiOHanbHoro ctany 3a ODI.

CratucTuyHni aHanis

CuctemaTmsauito gaHUX Ta NOriKo-CTaTUCTUYHUI
aHani3 NpoBoAMAM CTaHAApPTHMMW MeTOoAaMu 3a
KPUTUYHOTO piBHSA p<0,05. Ockinbkn po3nogin
AaHUX BiApI3HABCHA Big HOPMasbHOro, BUKOPUCTAHO
HenapaMeTpuU4yHi MeToAW CTAaTUCTUYHOrO aHanisy.
LleHTpanbHy 3aKOHOMIpHICTb ONMCYyBanun 3a AOMNOMOrol0
MeaiaHn (Me), BapiaTMBHICTb O03HaK — 3 BM3HaAYeHHSsIM
HUXHboro (LQ) i BepxHboro (UQ) kBapTunis.
[JOCTOBIpPHICTb MapHUX MiXrpynoBuX BiAMIHHOCTeEM
OUiHIOBaNAM 3a AOMNOMOro KpuTepito MaHHa-YiTHi.
MopiBHAHHA 4acTOTHUX (abCOMIOTHUX i BIAHOCHUX)
NoKa3HWUKIB 3A4iMCHIOBaNN i3 BUKOPUCTAHHSAM TOYHOIO
meToay diwepa.

PesynbtaTtn Ta 06roBopeHHs
I3 KNiHIYHO 3HauyylWMX napaMmeTpiB OUiHIOBaNKN
KAOYOBi NMOKa3HUKW pe3ynbTaTUBHOCTI (Ckapru 1

aHaMHe3, disnkanbHi AaHi (3aranbHUiA CTaH, CBIAOMICTb),
TpuBanicTb onepauii, onepauinHoro pgoctyny,
yLlWMBaHHA onepauinHoi paHu, A03M iHTpaonepauiiHoro
OMpPOMiIHEHHS MEAMYHOrO NEepPCOoHany Ta nauieHTa, o6’em
iHTpaonepauiinHOi KpOBOBTpPaTK 1 remoTpaHcdysii,
nicnsonepauiviHe ApeHyBaHHS, TPUBAnNICTb rocnitanisauii,
YacToTy ycknaaHeHb (paanKyniT, ANCHOYHKLUIS KOPIHUIB,
cnabkicTe 3ruHadiB ctonu, 6inb Nig 4Yac 3rMHaHHA Ta
pPO3rMHaHHA CTOMNKM, NapecTesii, pyXoBi NOPYLIEHHS,
HENOBHOUIHHWIA cnoHAWNoOAe3, NceBAOapTpoO3,
NOLWKOAXEHHSA TBepAOoi MO3KOBOI 060/I0HMN, TpaBMMU
BE/INKUX CYAUH, MNOLWKOAXEHHS HEBPANbHUX CTPYKTYP,
iHbekuia AinaHKM XipypriyHOro BTpy4YaHHs, aTtpodia
napasepTebpanbHUX M'A3iB, NicnsonepadiinHa KposoTeya,
niksopes, BeHo3Ha Tpomboemb0onis), po3xXmMTyBaHHSA
rBUHTIB, Manbno3nuii MeTaNoKOHCTPYKLUilA, BUKOHAHHSA
NOBTOPHOI onepauii, iHAeKc Macu Tina, KyT n0opAaosy,
Ccnoci6 XWTTa, NporpecyBaHHsA MOpyLleHb, TPUBaNiCcTb
KOHCEepBAaTUBHOMO NiKyBaHHSA, 3MeHWeHHa 6onto
nicna onepauii, BiACOTOK 3MilleHHA A0 Ta nicns
onepauii, 36inbweHHa MixxpebueBoro NpocTopy, BUCOTa
cdopaMiHanbHOro oTBOPY, iHBanigHicTb 3a ODI Towo).

3a BiKOM, CNiBBiAHOWEHHSM CTaTeMn,
@HTPONOMETPUYHUMMU, KNiIHIKO-aHAMHECTUYHUMU
Ta di3MKaNbHUMKN XapaKTepucTukamu rpynu 6ynm
nopiBHsAHHMMHK (p>0,05) (Tabn. 1).

MapameTpn onepaTMBHOrO BTPy4YaHHa 6ynwu
CNPUATAUBILIMMKN B OCHOBHIN rpyni (Ta6s. 2).

YacToTa ycknagHeHb 6yna HaMMEHLLOK B OCHOBHIM
rpyni (Ta6s. 3). Y uili rpyni He 3apeecTpoBaHO BUNAAKMN
nicnsonepauiinHoi kpoBoTeui Ta NikBopei, BEHO3HOI
Tpombembonii, aTpodii napasepTtebpanbHux M'a3is,
HEeNOBHOLIHHOro CNOHANI0AE3Y, NOWKOAXKEHHS TBEPAOI
MO3KOBOT 060/10HM, PO3XMUTYBaHHS FBMHTIB, Manbno3uuii
METaNnoOKOHCTPYKLUIiN, MOWKOAXEHHSA HEBpa/lbHUX
CTPYKTYp, TPaBM BeJIMKUX CYAWUH, iHdeKuii aingHkun
XipypriyHoro BTpy4YyaHHs. BMKOHaHO OAHY MOBTOPHY
onepauito 3 NpMBOAy NCeBA0APTPO3Y.
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Ta6banysa 1. KniHiko-aHTpoONoMeTpuyHa XxapakTepuCcTnKa nauieHTIB i3 CNOHAMI0NICTE30M NONEPEKOBOrO

Bipainy xpebra

OcHOBHa rpyna r_pyna KoHTponbHa rpyna Ycboro

MapameTp (n=4) no(ﬁm::g)uu (n=7) (n = 21)
Bik, pokiB 50 [37;53] 63 [50;66] 59 [53;60] 50 [37;53]
Yonosiku 1 (25%) 4 (40%) 1 (14%) 6 (29%)
XKiHkn 3 (75%) 6 (60%) 6 (86%) 15 (71%)
IHgekc Macu Tina, Kr/m? 32 [28;34] 32 [28;34] 32 [28;34] 32 [28;34]
3aranbHuii cTaH B3 B3 B3 B3
CsipomMicTb AcHa fAcHa fAcHa fAcHa
Axinnis pecdnekc OcnabneHunii OcnabneHunii OcnabneHuni OcnabneHuni
BontovicTb Tak Tak Tak Tak
CumnToM Jlacera Mo3nTnBHUM Mo3nTnBHUM Mo3nTnBHUN Mo3nTnBHUM
CumnToM BacepmaHa Mo3nTUBHUNI Mo3nTMBHMNIA Mo3nTUBHMNIA Mo3MTUBHMNA
linocrtesia Tak Tak Tak Tak
lNnepecTtesia Tak Tak Tak Tak
MeHiHreanbHi 3Haku Hi Hi Hi Hi
CTonHi 3Haku Hi Hi Hi Hi
KoopaunHauis 36epexeHa 36epexeHa 36epexeHa 36epexeHa
Mape3 Tak Tak Tak Tak

lpumiTka: B3 — BiAHOCHO 3a40BiNIbHUNA.

Tab6smnys 2. NapameTpun onepaTUBHOINo BTPyYaHHsA 3 NpMBOAY CNOHAMAONICTE3Y NONepeKoBoro Biaainy xpebra

OcHoOBHa rpyna

Mpyna

noba

h KoHTponbHa rpyn Ycboro
MapamerT NOPIBHAHHSA
pamerp (n=4) (= 10) (n=7) (n=21)
TpuBanicTb rocniTanisauii, 13 [11;18] 9[7:12] 11 [6;22] 10 [7;15]

TpusanicTb onepauii, X8

180 [180;180] #

180 [160;210]

360 [240;480]

180 [180;215]

TpuBanicTb onepauinHoro

OMPOMIHEHHS MeaAUYHOro
nepcoHany, c

[OCTYNY, XB 30 [30;30] *# 60 [60;60] 60 [60;90] 60 [30;60]
TpuBanicTb ywMBaHHSA . . . .
onepauinHoi paHu, XB 10 [8;10] *# 40 [40;40] 45 [40;50] 40 [12;40]
Tpusanicte

iHTpaonepauinHoro 92 [87;93] 93 [90;95] 87 [81;90] 91 [87;94]

IHTpaonepauiriHe
OMPOMIHEHHS MeAUYHOro
nepcoHany 3arasaom, M3B:

0,22 [0,19;0,23]

0,25 [0,21;2,18]

0,20 [0,08;0,26]

0,23 [0,20;0,48]

xipypra 6ins nauieHta, m3B

0,08 [0,07;0,08]

0,09 [0,07;1,05]

0,07 [0,03;0,09]

0,08 [0,07;0,18]

nepcoHany, Wo acuUCTyeE, Ha
cepeaHin aucrTaHuii, Mm38

0,06 [0,05;0,07]

0,07 [0,07;0,09]

0,06 [0,02;0,08]

0,07 [0,06;0,08]

iHWIOro nepcoHany Ha
6inbwin gucrtaHuii, M3B

0,03 [0,03;0,04]

0,05 [0,04;0,08]

0,04 [0,01;0,05]

0,23 [0,20;0,48]

IHTpaonepauinHe
OMPOMIHEHHA NauieHTa, M3B

2 [1;4]

1[1;2]

1[1;5]

2 [1:3]

IHTpaonepauiriHa
KpoBoBTpaTta, M/

100 [100;100] *#

200 [200;300]

500 [400;600]

200 [100;400]

lemoTpaHchysis

He nposoaunnun

1 (10%)

He nposoannu

1 (5%)

lemoTpaHcdysis, Mn

600 [600;600]

600 [600;600]

MicnaonepauinHe
ApPEHYBaHHS

He nposognnu

3 (30%)

1 (14%)

4 (19%)

O6'em nicnsonepauinHoro
APEeHYBaHHSA, M

0 [0;300]

0 [0;300]

0 [0;0]

http://theunj.org
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MpoaoBxeHHs Tabnnyi 2. MapaMeTpu onepaTMBHOIO BTPy4YaHHs 3 NpMBOAY CMOHAUMIONICTE3Y NONEPEKOBOrO

Bigniny xpebrta

npocTopy, MM

Napamerp 0cm::u=a4r)pvna no(l::i‘g"%z')ﬂﬂ Korrr;z:n:l;? rpyn ()I:c:ozrr)
SnepaLT Pl Ganis 4 14;4] # 3 [3/4] 2 [1;2] 3 [3;4]
3MiweHHs, %:

Ao onepaduii 20 [20;25] 17,5 [10;30] 25 [20;30] 20 [15;30]
nicnsa onepauii 5 [5;5] 5 [0;15] 15 [0;25] 5 [0;15]
3MilWeHHs cariTanbHOi BEPTUKaNbHOI BiCi, CM:

Ao onepaduii 10 [8;11] 10(7;12] 10(8;12] 10 [8;12]
nicna onepadii 5[4;6] 6[5;7] 6 [5;8] 6 [5;7]
KyT Haxuny Tasa, rpaayc:

Ao onepaduii 50 [49;52] 50 [48;53] 58 [56;60] 54 [50;57]
nicnsa onepauii 52 [51;53] 52 [50;55] 60 [58;62] 56 [54;58]
KyT BiAXxuneHHsa Tasa, rpaayc:

Ao onepauii 19 [18;20] 24 [22;27] 30 [29;33] 25 [23;27]
nicna onepadii 16 [15;17] 22 [20;25] 28 [26;30] 25 [19;23]
KyT Haxuny Kpuxis, rpagyc:

Ao onepaduii 31 [30;32] 30 [28;33] 30 [28;32] 31 [30;32]
nicns onepauii 34 [33;35] 32 [30;35] 33 [31;35] 33 [31;35]
36inbweHHs Mixxxpebuesoro 10 [9;11] * 8 [5;9] 11 [8;12] 9 [7;10]

36inbWeHHs BUCOTH
cdopaMiHanbHOro 0TBOPY,
MM

2,1[2,0;21]

2,2 [1,9;2,2]

1,9[1,8;1,9]

2,1[1,9;2,2]

ODI, 6an

Tpusanictb

KOHCEepBAaTUBHOIO 12 [12;12] 12 [3;18 ] 12 [12;18] 12 [6;18]
NiKyBaHHs, Mic

TpuBanictb peabinitauii, mic 6 [6;6] 6 [6;12] 12 [6;18] 6 [6;12]

AvHamika iHBaniaHOCTI 3a 10 [10;15] 15 [10;25] 18 [10;20] 15 [10;20]

lMpumitka: * — BIiAMIHHICTb Bi4 rpynu NOPiBHSAHHSA CTAaTUCTUYHO 3Hauvywa (p<0,05); # - BiAMIHHICTL Big

KOHTPOJIbHOI rpynun cTaTUCTUYHO 3Havywa (p<0,05).

Ta6banys 3. YactoTa yCcKNlagHeHb Nicns onepaTMBHOIO BTPyYaHHS 3 NPUBOAY CMOHAUMOMICTE3Y NONepekoBoro

Bipainy xpebra

F'pyna KoHTpoOJsibHa
Napamerp Ocucz:u_a ;)pyna NOPiBHAHHSA rpyna (Iy1C202r](-))
- (n = 10) (n=7) -

MicnaonepauiriHa _
KpoBOTEUA 3 (30%) 1 (14%) 4 (21%)
MicnaonepauinHa nikeopes - 1 (10%) - 1 (5%)
BeHo3Ha TpomboeMmbonis - - - -
ATpodis _
napasepTebpanbHUX M'A3iB 10 (100%) 1 (14%) 11 (52%)
PagukyniT i3 ancdyHkuUieto
KOPiHLiB CIMHHOMO3KOBUX 1 (25%) 3 (30%) 1 (14%) 5 (24%)
HepBiB y BUrnaai:
BereTaTMBHMX po3naais:
yacToTa 4 (100%) 10 (100%) 2 (29%) 16 (76%)
TUX 1 1 1 1
rinocresii:
yacToTa 1 (25%) 4 (40%) 1 (14%) 6 (29%)
TUX 1 1 1 1

http://theunj.org
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MpoposrkeHHs Tabauyi 3. YacTtoTa ycKNagHeHb Nicas onepaTMBHOINO BTPyYaHHS 3 NPpMBOAY CMOHAMIONICTE3Y

rnonepeKkoBoro Bigainy xpebrta

F'pyna KoHTpoOJsibHa
Napametp Ocmz:u_a;)pyna NOPiBHAHHSA rpyna ()rl‘ctozri))
- (n =10) (n=7) -

60110 Mia Yac 3rMHaHHA W pO3rMHaHHA CTOMMWU:
yacToTa 1 (25%) 3 (30%) 1 (14%) 5 (24%)
TUX 1 1 1 1
napecresii:
yacToTa 4 (100%) 3 (30%) 1 (14%) 8 (38%)
TUX 1 2 2 2
cnabkocCTi 3rnHavis cTonu:
yacToTa - 2 (20%) 1 (14%) 3 (14%)
TUX - 4 4 4
PO3XUTyBaHHS rBUHTIB - 1 (10%) 1 (14%) 2 (10%)
Manbno3sunuisa _
METaNOKOHCTPYKLl 1 (10%) 1 (14%) 2 (10%)
HenoBHOUiIHHWUI _
cnoHannoaes 1 (10%) 1 (14%) 2 (10%)
MowkoaXXeHHs TBepaoi _ _
MO3KOBOi 060/10HM 2 (20%) 2 (10%)
MowKoAXKEHHA HEBPaNbHUX _ _
CTPYKTYD 2 (20%) 2 (10%)
TpaBMu BENUKUX CYANH - - - -
IHdekuis ainsaHku _
Xipypri4HOro BTpy4YaHHs 1 (10%) 1 (14%) 2 (10%)
MoBTOpHa onepauis 1 (25%) 1 (10%) - 2 (10%)

OTpuMaHOo AaHi, AKi NiATBEPAXYIOTb ePEKTUBHICTb
aBTopcbkoro crnocoby MI3ZMTCX i3 BUKOPUCTaHHAM
AUCTPaKLiMHNUX KeNAXiB y NaUieHTIB i3 gereHepaTUBHUM
CMOHAWNONICTE30M NOMNEPeKOBOro BigAainy xpebra.

BaxnuBicTb UbOro nigxoAy 3yMmoBfieHa TUM, WO B
Xipyprii xpebTa TpMBa€ MoOWYyK ONTUMaNbHUX METOAIB
NiKyBaHHSA, AKi MOEAHYIOTb edDEeKTUBHICTb KopeKuii
aedopmauii Ta ctabinbHicTb XxpebToOBOro cerMeHTa Ha
TNi 3MEHLUIEHHA YacToTu nicnsionepauiiHnx ycknagHeHb.
ManoiHBa3nBHi TEXHOOrii, 30KpeMa BUKOPUCTaAHHSA
TpaHCNeaAMKYnSapHOI dikcauii Ta MiXKTINOBUX KeWaxis,
OCTaHHIM 4acoM pO3rns4at0Th AK HAMNEPCNEKTUBHILLINI
HanpsM y Xipyprii AereHepaTUBHUX 3aXBOPIOBaHb XpebTa
[17-19].

Pe3ynbTaTv Haworo AOCNIAXEHHS NPOAEMOHCTPY-
Basuv, WO B MaUi€EHTIB OCHOBHOI rpynu, skum 6yno
BWUKOHAHO XipypriyHe BTpy4YaHHS 3a aBTOPCbKOIO
MeToAnKolo, 6yna BUpasHiWoO MO3MTUBHA AMHaMiKa
(dYHKULIOHaNbHOro BiAHOB/IEHHS MOPIBHAHO 3 rpynoto
CTaHAApTHOro fMiKyBaHHA Ta KOHTPOJIbHOI TPynolo.
AHani3 NnokasHWKIB A0 Ta nicasa onepauii BUSBUB 3Ha4YHe
3MEHLWeHHA iHTEeHCUBHOCTI 601bOBOro0 CMHAPOMY
3a BALLU. Y nauieHTiB OCHOBHOI rpynu piBeHb 60nt0
3HU3MBCS B cepefHbOMy Ha 4 6anu, Toai Ak y rpyni
NOpPiBHSAHHSA — Ha 3 6anu, y KOHTPOJbHIA rpyni — Ha
2 6ann (pi3HMUSA CTAaTUCTUYHO 3Hayywa). Kpim Toro,
ouiHka dyHKUioHanbHoro ctaHy 3a ODI nokasana 3HayHe
MoNinwWeHHs B NaUi€HTIB OCHOBHOI rpynu (3MEHLWEeHHS Ha
10 6ani.). Lle cBigunTb Npo edeKTUBHiLIE BiAHOBNEHHS
XpebeTHOro pyxoBoro cerMmeHTa Ta BiACYTHICTb CYTTEBUX
obMexeHb Yy NOBCAKAEHHIN aKTUBHOCTI.

http://theunj.org

KpUTUYHO BaX1MBUM € BiAHOBNIEHHS BUCOTHU
MiXkxpebLeBoro NnpocTopy Micns XipypriyHoro BTpy4YaHHs,
OCKIiNTbKM Uel NOKa3HWK € OAHWUM i3 KOYOBUX Y
3abe3neyeHHi cTtabinbHOCTi Ta PYyHKUIOHANbHOCTI
XpebeTHOro pyxoBoro cermMeHTa. Y naui€eHTiB OCHOBHOI
rpynu nicnaonepauiiHe 36inbweHHs Mixxpebuesoro
npocTtopy ctaHosuno 10 [9;11] MM, WO nepeBuLLyBasno
NoKasHWKW rpynu nopiBHsaHHSA (8 [5;9] MM, p<0,05).
BigHoBNneHHs MixxpebueBoro npocTopy Bigirpae
BUpilWasbHy poJib Y 3MEHLUIEHHi KoMnpecii HeEpBOBUX
CTPYKTYp, WO 3MEHLYE HEBPONOriyHUN aediunt Ta
601b0BMIN CUHAPOM. BakMBUM acnekTOM € TakoX
36epexeHHst xpebToBO-Ta30BOro 6anaHcy, Wo € 0CHOBHUM
YMHHUKOM Yy 3abe3neyeHHi TpMBanoro NO3UTUBHOIO
KNiHiYHOro pe3ynbraTty. 3riAHO 3 OTPUMaHUMWN AAHUMK,
KOpUryBaHHA KyTa Haxuny KpuxiB i Tasza 6yno
HanoNTUManbHIWWM Yy MNAUIEHTIB OCHOBHOI rpynu, WO
CBiAYNTb NPO edEeKTMBHICTb 3aCTOCOBAHOI METOAMKM
wonao 6iomexaHiyHoi cTabinbHOCTI.

OuiHOBaHHS iHTpaonepauinHMX nNapaMeTpiB
nokasasno, WO BUKOPUCTaHHSA AUCTPAKLiMHUX KEeNaXiB
[ano 3MOory CyTTEBO 3MEHLUNTU TPUBASICTb ONEpPaTUBHOIO
BTPY4YaHHS Ta rocnitanisauii, o6’'eM KpoBOBTpaTH.
TpuBanicTb onepauii B OCHOBHIi rpyni cTaHoBuNa
180 [180;180] xB, wWo BigMoOBifa€E CTaHAApPTHUM
napametpam MIS-PLIF (minimally invasive surgery
posterior lumbar interbody fusion (ManoiHBasuBHWI
3aHil MiXTINOBMI cnoHAMN0AEe3 NONEPEeKOBOro Bigainy
xpebTa)) Ta € meHwow (p<0,05) NOPIBHAHO 3 MOKa3HNKOM
KOHTposibHOI rpynu (360 [240;480] xB). CkOpo4YeHHS
TpuBanocTi onepauii 6e3nocepeaHbO BMNIMBAE Ha
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3HWXXEHHSA PU3NKY iHTpaonepauiiHUX yCKnaaHeHb,
Takux siKk KpoBoBTpaTa Ta iHdeKUiliHi ycknagHeHHs. B
OCHOBHIW rpyni 3HA4YHO 3MeHLWMNacs iHTpaonepauinHa
KpososTpata - 100 [100;100] mn, TOoAi AK Yy rpyni
MOPIBHSAAHHSA Liel noka3Huk ctaHosuB 200 [200;300] mMn
(p<0,05), y koHTponbHIn rpyni — 500 [400;600] mn
(p<0,05). 3MeHLWeHHS KpOBOBTPATU AAE 3MOIY YHUKHYTH
HeobXiAHOCTI NepenuBaHHA KpPOBi Ta MiHIMI3ye pu3nk
rinoBONEMIYHOrO LWOKY.

AHani3 nicnsonepauiiHNUX yCcknagHeHb BUSBUB
HaMMeHLY TXHI0 YacTOTy B MaAUIEHTIB, AKMM NpPOBEAEHO
NiKyBaHHA 3a aBTOPCbKOIO METOAMKOI0. Tak, B OCHOBHIN
rpyni He 6yno Bunaakis atpodii napasepTebpanbHUx
M’'a3iB, ToAi K y rpyni NOpiBHSHHSA iXHS 4acToTa
ctaHoBuna 100%, y koHTponbHin rpyni — 50% (p<0,05).
Lle 3yMOB/IEHO NPUMHLMMNOBO iHLIOK TEXHIKOW (A0CTYMNOM)
i CBigUNTb Npo Te, WO ManoiHBa3MBHWUI MiaXiaA 3HAYHO
3HUXYE PU3UK ATPOreHHOro MOLWKOAXEHHSA M'930BO-
3B'A3KOBOr0 anapaTy Ta CNpuUsE Kpalwin nicnaone-
pauinnin peabiniTauii.

YacToTa nicnsionepauiiHoi KpoBOTeYdi B rpynax
MOPIBHAHHSA Ta KOHTPONbHiN cTaHoBuna 27 i 33%
BiAMOBIAHO, TOAI SIK B OCHOBHIN rpyni Taknx BMNaaKiB
He 6yno (p<0,05). Baxnuee 3HAa4YeHHS Mano 3HayHe
3HMXKEHHSA PU3NKY PaanKyNiTy 3 ANCHYHKLIEID KOpiHUiB
CMWUHHOIO MO3KY, KW B OCHOBHIl rpyni 3apeecTpoBaHo
nuuwe B 25% BMNaAKiB, TOAI AK Y Fpyni MNOPIBHAHHS — Y
30%, y KOHTpONbLHIN rpyni — y 50% (p<0,05).

OTpuMaHi pe3ynbTaTh y3rogxXyTbCs i3 Cy4YaCHMMMU
AOCNIAXKEHHAMN, AKI AEMOHCTPYIOTb nepesaru
ManoiHBa3MBHUX METOAMK Y NiKyBaHHI AereHepaTUBHOro
CNOHAWONICTE3Y: BOHU AAl0OTb 3MOTYy 3MEHLWNTU PU3NK
onepauifHUX yCcKnagHeHb, NONINWUTK nicnsonepauinHi
pe3ynbTaTtu Ta CKOpOTUTU NepioA peabiniTauii. 3okpeMa
NnpoAEeMOHCTPOBAHO 3HAYyHe MNOJIMNWEHHS NnapaMeTpis
cariTanbHoro 6anaHcy B MNaui€HTIB, SKUM MpoOBeAEHO
NiKyBaHHS i3 3aCTOCYBaHHAM ANCTPaKUIMHNX KENAXIB Y
mexax MIS-PLIF [20,21].

BucHOBKM

1. BuByeHo po3Mipn xpebToBOro KkaHany Ta
OUiHEHO AWMHaAMIiKy HEeBPOJIOriYHMX MNOpYLEeHb nicnas
XipypridyHoro nikyBaHHS Naui€HTIB i3 AereHepaTUBHUM
CNoOHAMNONICTE30M MOMNEepeKkoBOro BiaAiny xpebrta
TpaAanUinHUM MEeTOAOM.

2. Bu3HayeHoO BeNNMUYMHY CerMeHTapHoOro 10pAo03y,
napameTpu xpebtoBo-Ta3zoBoro 6anaHcy Ta caritanb-
HOrO KOHTYpPY XpebTa AK NoKas3HMKN PYHKLIOHAaNbLHOIo
CTaHy xpebTa A0 Ta nicna XipypriyHoro nikyBaHHS
nauieHTIiB i3 AereHepaTUBHMUM CNOHAWIONICTE3O0M
rnonepekoBoro Bigainy xpebrta TpaavUinHMM METOAOM.

3. O6rpyHTOBaHO Ta po3pobsieHO BlacHU MeToA
MI3MTCX i3 BUKOPUCTaAHHAM ANCTPaKLiNnHNX KENAXKIB.

4. BusHayeHo kpuTtepii edpeKTUBHOCTI 3anpo-
noHoBaHoro cnocoby MI3MTCX i3 BUKOPUCTaHHAM
OANCTPaKUIMHUX KEeNOXKIB.

5. 3a ponomorot 6ioMexaHiyHOi Mopeni i3
BUKOPUCTAHHAM AUCTPaKUIMHUX KENnAXiB OUiHEHO
MOXJ/MBOCTiI BiAHOBNIEHHSA BE/NYUHN CErMeHTapHoOro
nopaosy, napameTpiB xpebTtoBo-Ta3osoro 6anaHcy
Ta cariTalbHOro KOHTYpy XpebTa ik MOKa3HWKIB
dyHKUIOHaNbHOro cTaHy xpebTa, a TakoX npoaHa-
Ni30BaHO Hanpy>XeHo-AedOpMOBaHUMA CTaH y cUCTeMi
«TpaHCneanKynspHa KOHCTPYKLUis — XxpebeTHUI pyxoBui
CerMeHT — AUCTPaKUIiNHNI KeNnaX».
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MepcnekTuBM noganblinx AOCHAIAXXEHb —
KniHiYHa anpobauis ManoiHBa3uBHOI 3a4HbOT MiXTINOBOI
cTabinizauii xpebui i3 BUKOPUCTAHHAM ANCTPaKLINHMX
KenaxiB y nauieHTiB 3i CMOHANIONICTE30M NONEPEKOBOrO
BigAainy xpebTta.

Po3kpurtTa iHdbopmauii

KoHenikT iHTEpEciB

ABTOpPW 3asBMATb NPO BIACYTHICTb KOHMNIKTY
iHTepecisB.

ETnyHi Hopmu

Yci npoueaypu, BUKOHaHIi nauieHTaM nig 4vac
AOCnigXeHHS, BiANOBiAAaTb €TUYHUM CTaHpapTam
iHCTUTYUIAHOrO Ta HaUiOHANbHOrO KOMITETIB 3 eTUKMU i
lenbciHCcbKil geknapauii 1964 poky Ta ii nonpaBkam abo
@HanoriYHUM eTUYHMM CTaHAapTaM.

IHgopmoBaHa 3roga

Big KOXHOro nauieHTa oTpMMaHO iHGOpMOBaHY
3roay.

QDiHaHCyBaHHs

[ocniaXXeHHs He Masio CMOHCOPCbLKOT MiATPUMKMN.

Noaska

ABTOpPW BUCNOBNIOITb NOAAKY aaMiHicTpauii
KoMyHanbHOro HekoMepuinHoro nignpueMcTBa
XapkiBcbkoi obnacHoi paan «O6nacHa kKniHivyHa
nikapHsa», XapKiBCbKOro HauioHanbHOro Meau4HOro
yHiBepcuTeTy Ta IHcTuTyTy naTtonorii xpebta i cyrnobis
iMmeHi npod. M. I. CuteHka HAMH YkpaiHu 3a MOXNUBICTb
BMKOHATW AOCNiAXeHHS Ha 6asi ixHix nigpo3ainis, TOB
«KanMmukos KoHcanTuUHr» 3a A4OMNOMOry B cucteMatusauii
pe3ynbTaTiB KNiHIYHOT ha3m AOCNiIAKEHHS, YCiM Koneram
3@ KOHCTPYKTMBHe o6roBopeHHs, anpobauito Ta
BNpOBaAXeHHs.
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MerTa: po3pobuTK UiTKY TaKTUKY JlikyBaHHS 6araTopiBHEBUX MPOTPY3ilt i rpmx
rnonepekoBoro Bigainy xpebta MeToA0M NYyHKLUiMHOI Na3epHOi MiKpOANCKEKTOMIT
(mnaMAa).

MaTepianun i meTtoan. Y pocniaxeHHi B3aanM yyactb 620 XxBOopwux i3
6araTtopiBHEBMMW MpOTPYy3iaMM Ta rpumxamm Mixxpebuesmx auckis (MXA)
rnonepekoBoro Bigainy xpebTta, B iknx 3actocosysanu MNJIMA. Bik nauieHTis — Big
20 po 50 pokis. Yonosikis 6yno 360, xiHok — 260. NonepeaHbO BCi XxBOpi 6ynun
o6CTexeHi Ha MarHiTHo-pe3oHaHCHOMY ToMmorpadi. KpiMm uboro, 62% XxBopux
nposeaeHa KoMn'toTepHa ToMorpadis. XBopux po3noAinam Ha YoTUpK Fpynu:
rpyna I - 78 xsopux, skum MJIM/] BMKOHYBanu nuwe Ha Tux MX/[, y akux 6ynum
rpuxi Ha ogHOMY piBHi. pyxi 6ynu nuwe 3aaHbOCEepeAMHHOI Ta NapaMeaiaHHol
akum MNJIM BMKOHYBanun Ha MX/ i3 rpuxamMun, aHanoriyHMMmn rpmxam y rpyni
I, ane BOHW MOEAHYBANNCA 3 MPOTPY3Ii€D Ha iHWKUX PiBHAX (cariTanbHWi
po3mip - 4-6 mm); rpyna III — 380 xBopux, skum MJIM/] BUKOHYBanu B O4HY
cecito Ha MX[ i3 npoTpy3iaMn Ha ABOX PiBHAX (CariTanbHUi po3Mip — 4-6 MmM);
rpyna IV - 138 xBopux, sskum MJIM/[] BUKOHYBanun B OAHY Cecito Ha Tpbox MX/[
i3 NpoTpy3iAMM Ha TpbOX piBHAX (caritanbHun po3mip — 4-6 MM). Onepadito
npoBOAMNN 3 BUKOpUCTaHHAM dntoopockona C-apka («Phillips», HinepnaHnan).
IHTeHCcMBHICTL 60/1LOBOr0 CMHAPOMY BM3Hayanu A0 onepauii Ta NpoTsarom 2
TUX 3@ Bi3yasIbHOK aHasioroBol LWkanow. EdekTnsBHicTb onepadii yepes 1
Mic ouiHiOBanu 3a wkanot McNab. Y BigganeHunn nepios SKiCTb XUTTS XBOPUX
BM3Hayanu 3a onuTysasibHUKOM OcBecTpi.

Pe3ynbtatn. Y rpyni I noyatkoBuii paankynsapHuin CUHAPOM 3a Bi3yallbHOIO
@HasoroBolo WKanow 6yB BMpas3HilWLMM, ane 3MeHWYyBaBcsa Yyepe3 1 Tux nicns
onepauii, Toai Ak nombanris 3anuwanacsa noMipHOW BMpPoOAOBX 2 TUX. Y
rpyni IT BMpa3HiCTb paguKynsapHOro CUHAPOMY 3MiHIOBanaca Tak camo, fK i
B rpyni I, edexT nikyBaHHa 6ys Hansuwmm (d=0,7, p<0,05), ane niombanria
3MeHWwyBanacsa nuwe 4yepes 2 Tnx (p>0,05). ¥ nauieHTie rpyn III Ta IV
3HWXXEHHA paauKynsapHoro 6onto Haragysano Take B rpyni II, ane B rpyni IV
iHTeHCUBHICTb noMbanrii 6yna 3Ha4yHO BULLOK | Yepe3 2 TUX NnepeBullyBasna
noyatkosui pieeHb (p>0,05). Yepes 1 mic nicna NJIMA Hanbinbwa yacToTa
BiAMIHHOrO pe3ynbTaTy 3apeecTpoBaHa B rpyni I, HanmeHwa - y rpyni IV,
ane 6e3 f4OCTOBIpHOI pi3HULI MiXx rpynamu (p>0,05). MoxHa NpunycTmuTH, WO
BUpasHicTb 60nb0BOro cuHApomy nicng MNJIMA 3HayHOK Mipoto nos’a3aHa 3
niombanrieto, a He 3 paankynapHum 6onem.

BucHoBKM. lNyHKUillHa nasepHa MiKpOAUCKEKTOMiA - edeKTUBHUI MeTos
NiKyBaHHS NpOTPY3ili i HECEKBECTPOBAHUX MasinX rpuXK NONepeKoBOro BiaAiny
xpebTa. MeToa € eheKTUBHUM Ta AOUINBHUM NMPpU NPOBEAEHHI B OAHY CECito 3a
ABOX CUMMTOMHUX NpOTPY3it MX/ nonepekoBoro BiaAainy xpebrta, Toai ak npu
BWMKOHaHHI B OZHY CEeCito 3@ TPbOX CUMNTOMHMX NPOTPY3iil Xo4ua I MOXIMBUN,
ane HeJoOUINbHUNA.

KnruoBi cnoBa: 6aratopiBHeBi npoTpy3ii; 6aratopiBHEBI rpuxi; MyHKLUiViHa
J1a3epHa MIKpOANCKEKTOMIs

BcTyn

6onboBUIM cMHApOM Yy nonepeky (nwombanrii), a n

MpoTpy3ii Ta KMAM nonepekoBUX MiXxpebueBnx
anckie (MX[) € ofHi€ED 3 OCHOBHUX MpuU4YuH 6ono B
CMUWHI. 3a AaHMMN KOMN'IOTEPHOI | MarHiTHO-pe30HaHCHOI
ToMorpadii, y xBopux i3 6onsmMn B cnuHi NnpoTpy3ii Ta
rpuxi Ha ABOX piBHAX i 6inbwe BUABNAOTE Y 6/1M3bKO
50% Bunapgkis [1, 2]. He3Baxatoumn Ha Te, Wo 6inbwicTb
npoTpy3in MX[J € 6€3CMMNTOMHUMM, iICHYIOTb NPOTPY3ii,
L0 CMNPUYUHIOTb Y XBOPUX HE Nue NOoKanbHUI
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4yacTo KopiHUeBWA 60NbOBUI CUHAPOM. [Ana rpux
nonepekoBmx MX/[ xapaKTepHiWWM € paauKynsspHUin
60N1b0BUN CUHAPOM i MEHL O Mipot - ntoMbanris.
BiagomMo, wWo 6inbWwicTe NpOTPY3i YCRIWHO NiKYyOTbCA
KOHCepBaTUBHUMKN MeToAamu [3]. Lle TakoxX CTOCYETbCS
rPVX HEBENTMKOro po3Mipy (<6 MM) 6e3 03HaK cekBecTpauii.
Y HEBEJIMKOT YaCTUHN XBOPUX KOHCEPBATUBHE JTiIKYBaHHSA
HeedeKTUBHe, ane abcoNtoTHMUX NoKasaHb A9 BiAKPUTOro
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XipypriyHOro BTpy4YaHHsS BOHM He MaloTb. 3'acyBanocs,
Wo M MOXYTb AOMOMOITU MYHKUIAHI METoAM, 3 SAKUX
Hanbinble BUKOPUCTOBYIOTb Na3epHi metoanku [4, 51.
3anponoHoBaHa e B 80-X pokax MUHYNOr0 CTONITTS Us
MeToAMKa Habyna NowmnpeHHs y CBIiTi Ta 3aCTOCOBYETHLCSA
B 6araTboX HEMpPOXipypriYHNX i OpTONEeANYHNX KliHIKax
[6-9]. MeToaMka Mae€ pi3Hi Ha3BWU: HyKJieonnacTuka,
BHYTPILIHbOAMCKOBA AEKOMMpPECis, Banopuslauis Towo
[10, 11]. 3a npono3uuieto E€.I. MNepayeHka uen MeToa
Ha3BaNN «NYHKUiNHA Nna3epHa MiKpOAUCKEKTOMIia»
(nnaMA) [12]. EkcnepuMeHTanbHUMU W KAIHIYHUMNK
AOCNIAXEHHAMN BCTAHOB/EHO, WO B pe3ynbTaTi edekTy
abnauii Ta Banopu3adii 1azepHuii NPOMiHb 3MeHLWYE 06'eM
MXA Ha 15-25% [13].

BiacyTHs 4iTka TakTumka woao 6araTopiBHEBUX
npoTpy3ili i rpux nonepekosoro BiaAiny xpebra [14].
OCTaToO4YHO He 3'ACoBaHO: Yn NOTPIGHO onepyBaTu B OAHY
cecito ABa ypaxeHi Ancku abo binbwe? Akwo noTpibHo,
TO CKiNlbKW AMNCKIB MOXXHa onepyBaTu B OA4HY cecCito? AKLo
MOXHa onepyBaTu AeKiNbKa AWCKIB, TO IKe NpoOMeHeBe
HaBaHTaXeHHS A03BOJIEHO 3aCTOCOBYBaTKU? Lli 3annTaHHs
noTpebytoTb YiTKOI BignoBiai.

MeTa: po3pobuTn YiTKy TakTMKy NikyBaHHs 6ara-
TOpiBHEBMX MPOTPY3iil i rpMX NONEPEKOBOro BiaAiny
xpebTa MeTOA0M NYHKLUiNHOI Na3epHOi MikpoANUCKEKTOMII.

Marepianu i meTOaM

Po6oTy BMKOHaHO B ML «EHpockoniyHa
Henpoxipypris» (M. JHinpo), B skoMy MNJIM/1 BUKOHYOTb
i3 1997 p.

YyacHuku gocnig>xeHHs

Y pocnigXeHHs B3an ydactb 620 XBOpUX BiKOM Bij
20 po 50 pokiB. YonosikiB 6yno 360, xiHok — 260.

Yci xBopi Aanu NMcbMOBY 3roAy Ha y4yacTb Yy
OOCNIAXEHHI.

MpoBeAeHHSA AOCNIAXEHHS CXBajleHe KOMiCie 3
eTuKM i bioeTnkn [AIHINPOBCLKOro AePXKaBHOro MEANYHOIO
yHiBepcuTteTy (npoTokon N2 25 Big 19.02.2025 p.).

XapaKTepHUcTukn rpynm

XBOpUX PO3NOAIAMAN HA 4YOTUPWU rpynu. Y rpyni
I 78 xBopum nposenun MJAMA nuwe MXA. Mpuxi 6ynn
3aAHbOCEpeANHHOI Ta NapaMeaiaHHOI lokanisauii, iXHin
cariTanbHM po3Mip He nepeBulyBaB 7 MM. Y rpyni
II NJIMA BuKOHanu 24 XBOpWUM, B SKUX rpuxi MX[
6ynu aHanoriyHi rpuxam rpynu I (caritanbHuii po3mip
- 4-6 MM) Ta NOEAHYBANUCH 3 NPOTPY3I€0 Ha iHLWNX
piBHAX. Y rpyni III 380 xBopwuM nposenu MM B ogHy
cecito Ha gBox MX/] i3 npoTpy3isMu (cariTanbHuit po3mip
- 4-6 mM). Y rpyni IV 138 xsopum MNJIMJ BuKoHanu B
OAHY cecito Ha Tpbox MX/[ i3 npoTpy3iaMu (caritanbHumn
po3Mip - 4-6 MM).

Kpurtepii 3any4yeHHs

Y rpyny 3asy4anu XBopux, fiKi Bigrnosiganv sumoram,
BM3HayeHMM BinblicTio gocnigHukie [15]: BiKk XxBOpUX
He nepesBuwyBaB 50 pokiB, ypaxeHi auckn 36epiranm
riapo@inbHICTb i AOCTaTHIO BUCOTY (He MeHLW Hix 2/3 Big
HOpMM), pPO3Mip rpuXi He nepeBuLlyBaB 6 MM, BIiACYTHICTb
nirameHTo3y, Wo ocndiumnpye, AereHepaTUBHOIO CTEHO3Y
xpebTOBOro KaHany Ta cnoHAunoNicTesy. YpaxosyBanu
MpoTpYy3ii HE MeHLEe HiX 3 MM.

AnsaiiH gocnip>xeHHs

[Onsa yyacTi B gocniaxeHHi Bigbnpanu nuwe Xxsopux
3a ocTaHHi 10 pokKiB, B SSKMX 3aCTOCOBYBanu AioAHWUN
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nasep Surgilas (HimeuyunHa) i Lika-Surgeon (M. Yepkacw).
[osxuHa xsuni nasepa — 980 HM. HaBaHTaXXeHHS Ha OAVH
Auck He nepesuwysano 800 [x. TpuBanicTb 04HOro
iMAynbCy — 1 C i3 HaBaHTaXxeHHaM 15 [1x.

MonepeaHbO BCi XBOpi 6ynn o6CcTeXeHi Ha MarHiTHO-
pe30HaHCHMX ToMorpadax pisHnx supobHukis (1,5 Tn).
KpiM uboro, 62% xBOpUX NMpoOBeAEHO KOMMN'IOTEPHY
Tomorpadito (16-3pizoBuin Tomorpad dipmm Toshiba
(AnoHisg)).

Onepauito BUKOHYBANN 3 BUKOPUCTAHHAM
dnoopockona C-apka («Phillips», Hinepnanan).

IHTEeHCcMBHICTb 60/1bOBOr0 CMHAPOMY BM3Ha4anu 4o
onepauii Ta NpoTAroM 2 TUX 3a Bi3yaslbHOIO aHa0roBo
wkanot (BALW). EdekTuBHicTb onepauii yepes 1 Mic
ouiHoBanM 3a wkanot McNab. Y BigaaneHuit nepiog
SAKICTb XWUTTS XBOPUX BU3HA4Yanu 3a ONUTYBasIbHUKOM
OcBecTpi.

CTaTtnucTnyYHnii aHanis

AHani3 oTpMMaHMUX AaHuUX NpoOBOANIIN 3a AOMOMOroH0
MeTOoAiB OMUMCOBOI Ta aHanNiTUYHOI 6ioCcTaTUCTUKMU.
KinbKiCcHi MoKa3HUKK NpeacTaBsieHi y BUrNAAi cepeaHboi
apudMeTUYHOI BeNMYnHM Ta ii cTaHAapTHOI NOXMbKKM
(M£m). BennuunHy nikyBasbHOro eekTy po3paxoByBanm
3a mMeTtoaoMm Cohen (d), a noro AOCTOBipHIiCTb — 3a
aonomorot kputepito CTblofeHTa ANSA 3B'A3aHUX
BMBipok. 3HaveHHs p<0,05 (<5%) BBaxkann KpUTUYHO
3HaYyLWKUM ANS BCiX NpoBeAeHMX BUAiIB aHanisy [16].

Pe3synbTtatn

HeBponoriyHnii ctaH XBopux 6yB HEoAHOPIAHUM. Y
xBopux rpyn I Ta II yacTiwe nepeBaxas paanKynsapHun
cuHapoMm (76,4%), a B rpynax III i IV - nwombanrii.
Y xgopux rpyn I ta II y cepeaHbOMY BUpPaA3HICTb
paankynspHoro 601b0B0Oro CUHAPOMY CTaHOBMNA
(7,3£1,6) i (7,50+1,46) 6ana BianosigHo, a 60/1bOBOroO
cuHapomy npwu ntombanrii - (6,40+0,78) ta (5,30+0,91)
6ana. Y xsopux rpyn III i IV - (6,70£0,85) Ta
(6,20+1,47) 6ana i (6,10+£1,34) Ta (6,30+1,54) 6ana
BiANOBIAHO.

Y rpyni I BukopucTtanu nasepHe HaBaHTaXXEHHS Ha
avckn Big L2 po L5 6nmsbko 880 [, Ha rpuxi MXA
L5-S1 - 6nm3bko 700 [k, 60 06’eM LUbOro AMCKa MeHLe,
HIX [HWKMX AUCKiB. Y XBOPMX Ui€i rpynn obmexunncs
naMA4 nuwe agncka 3 rpuxeto (76,4%), Toai Sk y rpyni
II NNMA ancka 3 rpuxeto gonosHunau MJIMA ancka
3 npoTpy3iet (25,6%). Lle cnpnunHeHe TuMm, Wo 3a
HasABHOCTI rpuXi Ta oA4Hi€i NnpoTpy3ii 6inb 6yB nepeBa)xkHO
paavKyNsSpHUIA, TOMY OnepyBanu INLE ANCK i3 FPUXKEO.
Y XBOPUX, B AKUX paauKynsapHui 6inb noeaHysaBscs 3
BMpa3Hoto ntombanrieto, BukoHysanu MNJIMA o6ox amckis.
LUlono 6aratopisHeBux npotpy3sin MXA y rpyni III, To
3@ HasBHOCTI paAWKY/NsipHOro CMHAPOMY Hacamnepej
onepyBasnn Toh AUCK, Ik BignoBigas 60110 KOpiHUS, a
noTiM ANCK, B AKOMY Byna BupasHiwa npoTpysis (4—6 mm).
HancknagHiwe 6yno BM3HA4YMTW NPpUYNHY nombanrii y
XBopux rpynun IV 3 TpboMa abo 6inbLie npotpysismm MX/.
IHkonn (y 16% xBopux) MoxHa 6yno Bu3HauuMTh 6inb y
BiAAINI Monepeky, po3TalWwoBaHOMYy Bule abo Huxye.
Y unx Bunagkax onepysanu MX[ L1-L2, L2-L3 i L3-L4
abo L3-L4, L4-L5 i L5-S1. B iHWMX BMNaaKkax Ham He
BAABANoCcs 3'aCyBaTH, AKi 3 ypaKeHUxX AUCKIB 6inbLioto
Mipol CApPUUYMHSAIOTL NtoMbanrito. ToMy B OA4HY Cecito
BUKoHyBanu MNJIMA Tpbox MX[, B AKux npoTpysii 6ynm
HanbinbWwWnMmM 3a po3MipoM.

CTatTsl MICTUTb PUCYHKM, SIKi BiOGPaxatoTbCsl B APYKOBaHiv BepCil y BiATIHKaX Ciporo, B €/1eKTPOHHIM — y KOJ1bOpi.

http://theunj.org



Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

Y rpyni I iHTEHCMBHICTb NOYATKOBOIo PaAnKYISAPHOro
cuHapomy 3a BALWI 6yna 3HayHoO 6inbwoto, ane BiH
3MEHLIYBaBCS BXe 4yepe3 TWXXAEHb Ta BNPOAOBX ABOX
TUXHIB 3a5uMWIaBCA Ha HWU3bKOMY piBHIi. MNpu UboMy
BUpasHicTb ntombanrii 36epiranacs Ha NOMipHOMY piBHi
npoTsiroM ABOX TUXHIB (Ta6s. 1).

Y rpyni II, B akiv MJIMJ BukoHyBanu sk npu MXA
i3 HagBHICTIO rpuxi, Tak i npn MX[J i3 npoTpys3i€to,
pPaAVKYNSpHUA CUHAPOM 3MiHIOBaBCA TakK caMo, SK i B
rpyni I. EdexkT nikyBaHHS WwoA0 paamkynspHoro 6onto
6yB Hanbinbwwum came B uin rpyni (d=0,7, p<0,05).
BogHoyac iHTEHCMBHICTb NtoMbanrii NpoOTAroM nepLioro
TUXHSA HaBiTb 36inblWwlyBanach i nvwe yepes ABa TUXHI
noyMHana Aewo 3HWXyBaTuCA, ane uen edekT He 6yB
pocTtoBipHuM (p>0,05).

OvHamika 601b0BOr0 CMHAPOMY Yy xBOpux rpyn III
Ta IV npakTu4HO He BiApi3HAnacs Big Takoi y rpyni II
LWOA0 PAANKYAPHOro 60/110: NOCTYMNOBE 3HUXEHHSA MOro
iHTEHCUMBHOCTI CnocTepiranocs BXe 4yepes3 TUXAEHb i
TpvMBanNo 4vepes ABa TWMXHI. OAHaK y MauieHTiB rpynu
IV, akuM BukoHyBanu MJIMA B oaHy cecito Tpbox MX[
i3 NpoTpy3isiMKN, iHTEHCUBHICTb Ntombanrii 6yna 3Ha4yHo
BULLIOIO, HIXX B iHWINX rpynax. Yepes 2 TUXHIi Lei NoKa3HMK
6yB HaBiTb BULMM, HiX A0 no4yaTKy nikyBaHHsa (p>0,05),
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O CBiAYMTb NPO TSHKYE NEPEHECEHHSA NPoLEeAypU LMK
nauieHTamu.

Yepes Micaub nicna MJIMA ouiHMAKM CcTaH XBOpUX
3a wkanotw McNab (Puc. 1). Hanbinbwy vacTtoTy
BiAMIHHOTrO pe3ynbTaTy 3apeecTpyBainM y XBOpPUX
rpynu I, a HaliMeHwy - y xBopux rpynu IV, ane 6e3
CTaTUCTMYHO 3HauyLwoi pi3Huui Mix rpynamm (p>0,05).
Mo>xHa NpuUnNycTUTH, WO BUPa3HiCTb 60/1bOBOr0 CUHAPOMY
nicns NJIMA noe’a3aHa 3Ha4YHOK Mipoto 3 ntoMbarrieto,
a He 3 pagukynsapHum 6onem. BogHo4ac cnocTepiranacs
TeHAeHUuis: 3i 36inbWeHHAM KinbkocTi MX/[, Ha AKKUX
BukoHyBanu MNJIMJ nig yac oaHiei cecii, ntombanris
rnepeHocmnach Taxye.

BignaneHi pesynbTaTu OUiIHIOBaNM 3a ONUTY-
BanbHNMKOM OcBecTpi A0 onepauii Ta B pi3Hi TepMiHn
nicna Hei. Baganocsa Biactexmtn 312 nauieHTiB, Big
AKWUX oJepxanun Bianosiai. Y cepeAHbOMY TepMiH
crnocTepexeHHsa ctaHoBuB (2,40+0,38) poky.

Pe3ynbTaTtn BUKOPUCTaHHSA onuTyBanbHUKa OcBecTpi
(Tabn. 2) ceipunnu Npo Te, WO B YCiX rpynax y siaaa-
NIeHni nepioa CTaH CTaTUCTMYHO 3HAYyLWO MOIMNWMBCA
(p<0,001 ana koxHOI rpynn okpemo). Hanbinbwunin
po3Mip edekTy 3apeecTpoBaHo B II (d= -2,02, p<0,001)
ta Il (d= -1,18, p<0,001) rpynax. Lle cBigunTb Npo Te,

Ta6banys 1. InTeHcnsBHoCTI 6onto 3a BALL nicna nyHKUiAHOI na3epHOi MikpoAMCKEKTOMIT

: : IHTeHCUBHIcTb 6010 3a BALU, 6an
XBoP | reyma | Kieiers
MouyaTtkoBa Yepes 1 Tk Yepes 2 T
I 78 7,30+1,62 3,60+1,44 2,70+0,83 -0,40**
II 24 7,50+1,46 3,5+1,27 2,20+1,62 -0,70%*
PaankynapHum
I11 380 6,70+0,85 2,90+1,34 1,90+0,78 -0,46**
v 138 6,20+1,47 2,60+1,15 1,80+1,52 -0,45%*
I 78 6,40+0,78 4,50+1,36 3,80+1,65 -0.22
6 II 24 5,30+0,91 5,90+1,83 4,10+1,75 -0,17
JMombanria
III 380 6,10+1,34 6,20+1,46 4,10+0,97 -0,11
v 138 6,30+1,54 7,90+1,73 7,20+1,47 0,06
Tpumiten:

* BeiMuvHa edeKTy Npu NOPiBHAHHI MOYATKOBOI iIHTEHCMBHOCTI 60110 3 MOKa3HMKaMM Yepes 2 TUX;
** nocToBipHICTb edekTy nikyBaHHsA (p<0,05) 3a kpuTepieMm CTbloaeHTa AN NapHUX BUBIpoOK.

16% 10%
|
8% 8% PeaynuTaT
s E BinMinHwR
s | === noSpuis
= 3a0oBiNeHWA
12% 12% He3anosinsHuA
10% 8%
Puc. 1. OuiHka cTaHy
| XBOPUX MiCNS NYHKLUIAHOT
100% Na3epHoi MiKpOAUCKEKTOMIT

3a wkanot McNab
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Ta6bsmys 2. OuiHKa SKOCTI XUTTA y BigAaneHuin nepiod nicns NyHKUiNHOT na3epHOoi MiKpOANCKEKTOMIi 3a

onnTysanbHUKOM OcBecTpi

Fpyna Ki"bk::;:izi:r?:ﬁneﬁ Ao onepauii, % v :Z:)Fi‘;‘:,e;}:ﬁ Cohen’s d p
I 46 78,3+£6,72 21,5+7,45 -1,18 <0,001
II 20 79,8+7,22 20,3+5,87 -2,02 <0,001
II1 167 75,8+6,89 18,6+6,64 -0,65 <0,001
v 79 73,7£5,97 27,7+7,87 -0,74 <0,001

wo MNJMA - edeKkTMBHUI MeToA JiKyBaHHS NPOTPY3iN i
Mannx rpux rnonepekosoro Bigainy xpebrta. Onepadii,
BUKOHaHi B OAHY CecCil0 Ha ABOX PiBHSAX, NPU3BOASTb A0
HE3HA4yHOro MoripweHHs CTaHy XBOPUX B NepLUi ABa TUXHI
nicns onepaduii, oco6auneo B rpyni IV. OgHak yepes Micsaub
nicns onepauii cTaH ycix XBopux 3Ha4HO noninwmecs. 3a
wKkanoto McNab y XxBopux, SSKUM B O4HY CeCito BUKOHYBaun
MNJMA Ha TpbOX piBHSAX, pe3ynbTaTn 6ynu ripwumm.
Y BigpaneHun nepiog pesynbtatn 6ynm cxoxi. Takum
unHoM, MM/ Ha aBOX NonepekoBux MX/[ B 04HY cecito €
[OCTaTHbO eheKTUBHOW. He3HauyHe noripweHHs CTaHy B
paHHin nicnsonepauinHnii nepioa Taki XBOpi nepeHocnnn
3a[0BiNbHO, @ Yepes MiCsub IXHill CTaH He Bigpi3HABCS Big
Takoro B rpyni I, B sikit MJIM/[] BUKOHYBaM nLe Ha Og4HOMY
MXA. Y xsopux rpynu IV y paHHin nicnaonepauinHum
nepiog 3HayHo nigcunoBaBCcs 601bOBUA CUMHAPOM 3a
Tunom ntoMbanrii, Wo CyTTEBO MOripwyBano iXHiA CTaH.
Yepes micaub nicng MM ctaH xo4a 1 Noainwmecs, ane
He A0CAraB pPiBHA CTaHy B iHLWMX rpynax.

Y BigAaneHui nepiog AKiCTb XXUTTS NaUiEHTIB rpynu IV
3a onuTyBanbHMKOoM OcBecTpi 6yna ripwoto. Le ceigunTb
npo Te, wo MNJIMA Tpbox MX/[ B 04HY cecito Npu3BoAUTb
A0 NiABULWEHOrO0 NPOMEHEBOro HaBaHTaXeHHs Ha MX[
rnonepekoBoro Bigainy xpebrta, WO HeraTMBHO BMJIMBAE
Ha CTaH nauieHTiB. ToMy, Ha Hawy aymKky, NJIMJ B oaHy
cecito Ha Tpbox MX/l xo4a n MOXNuMBa, ane HeAouiNbHa.

BUCHOBKM

1. MyHKUiIAHA nNa3epHa MiKpOAUCKEKTOMISA
- epeKTUBHMN MeTOoA NiKyBaHHS NpPOTpPy3in i
HeceKkBeCTpOBaHUX MajuX rpuX Nonepexkosoro Bsiaginy
xpebTa.

2. TMyHKUiiHaA Nna3epHa MiIKPOAUCKEKTOMIis B OAHY
Cecito Npu ABOX CUMNTOMHUX NPOTPY3iax MixxpebueBux
AVCKIB monepekoBOro BiaAainy xpebra edekTvBHa Ta
AouinbHa.

3. MNyHKUiiHaA Nna3epHa MiKPOAUCKEKTOMIsi B OAHY
CeCito Mpu TPbOX CUMMTOMHUX NPOTPY3iAX MixxxpebueBux
ANCKIB NonepekoBoro Biaainy xpebra xoua i MOXNMBaA,
ane HeaouinbHa.

Po3kpuTtTa iHbopmauii

KoHonikT iHTepeciB

ABTOpPW 3aABNSATb NPO BiACYTHICTb KOHPNIKTY
iHTepecis.

ETn4yHi Hopmu

Yci npoueaypu, BMKOHaHIi nmauieHTaM nig 4vac
[AOoCnigXeHHs, BigNoOBiAalOTb €TUYHMUM CTaHAapTam
iIHCTUTYLINHOrO Ta HauUiOHAaNbHOro KOMITETIB 3 eTUKK
i NenbCiHCbKINn aeknapauii 1964 poky Ta ii ni3HiWKnM
nonpaBkaM abo aHanNOriYHMM eTUYHUM CTaHAapTaM.

IHpopmoBaHa 3roga

BiA KOXHOro 3 mauieHTiB OTpUMaHO iHOOPMOBaHY
3roay.

DiHaHCyBaHHs

[JocniagXeHHs He Masio CMOHCOPCHKOI NiATPUMKMU.
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Lumbar disc herniation is a prevalent spinal condition characterized by
the displacement of intervertebral disc material leading to back pain and
neuropathies. Surgical intervention, including decompressive laminectomy, is
often recommended for patients who fail to respond to conservative treatment.
The procedure of unilateral or bilateral lower half laminectomy, with or without
disc herniation removal, has been described as an effective surgical technique
for treating lumbar disc herniations.

Purpose: The aim of the study was the assessment of outcomes including
complications in patients undergoing limited laminectomy with discectomy.

Material and methods: A total of 188 patients over a period from May 2022
till May 2024 were prospectively studied.Outcomes were assessed using
Odom’s criteria, including complication, recovery status at subsequent follow
up at 1 and 3 months.

Results: Out of 188 patients, single disc herniations were seen in 155 while
2-level disc were seen in 33 cases. Among these, L5-S1 level herniation was
most common, and in multi-disc herniation, L5-L5,L5-5S1 levels were common.
Most patients presented with radicular pain(127) followed by motor deficits or
sensory deficits. Post operative recovery status was classified as excellent in
the majority of cases (121 out of 188) with very less in fair and none in poor
category. The recovery was gradually towards better grades in subsequent
follow-ups. Duration of surgery was less than 1 hour in about 90% cases (16
out of 188).

Conclusions: All cases were done under spinal anaesthesia. Adequate surgical
exposure was obtained. The technique allowed for early mobilization, reduced
hospital stay apart from a shorter learning curve requirement as compared
to microscopic or endoscopic procedures. During discectomy the thickened
ligamentum flavum (causing canal stenosis/narrowing) can also be dealt in
single procedure. This procedure could be a safer alternative to the newer
modalities of minimally invasive surgeries for lumbar decompression.

Keywords: /imited laminectomy,; open decompression; disc herniation

Introduction

inferior portion of the lamina to access and decompress

Lumbar disc herniation is a prevalent spinal
condition characterized by the displacement of
intervertebral disc material, frequently resulting in
significant back and leg discomfort, and in severe
instances, neurological impairments such as weakness,
numb sensations, and bladder/bowel dysfunction [1].
Surgical intervention, including decompressive
laminectomy, is often recommended for patients who
fail to respond to conservative treatments or those with
severe or progressive neurological deficits [2]. While
open surgical procedures have traditionally been the
standard approach, in recent years, minimally invasive
surgical techniques have gained popularity due to
their potential benefits, such as reduced surgical
trauma, shorter hospital stays, and faster recovery
times [3].

One such minimally invasive technique is the lower
half laminectomy, which involves the removal of the

the affected spinal level [4]. At our institute, single-
level or double -level discectomies without fixation are
usually administered under spinal anaesthesia unless
the patient specifically refuses or there is any high risk/
comorbidities associated,thereby prohibiting the use. In
this case series, all procedures which were done under
spinal anesthesia have been retrospectively studied from
May 2022 till May 2024.

The procedure of unilateral or bilateral lower half
laminectomy, with or without disc herniation removal,
has been described as an effective surgical technique for
treating lumbar disc herniations. Performing these lower
half laminectomies under spinal anesthesia, rather than
general anesthesia, confers several advantages while
post operative complication rates are comparable to
that associated with microdisscectomies or endoscopic
procedures etc. and also avoiding complications related
to general anaesthesia.

Copyright © 2025 Jiwesh Kumar, Kaushik Roy, Krishnendu Sardar, Anita Singh
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Purpose: The aim of the study was the assessment
of outcomes including complications in patients
undergoing limited laminectomy with discectomies.

Materials and methods

Type of study:

Prospective cohort study

Study duration:

May 2022- May 2024

Study location:

Department of Neurosurgery, NRSMCH, Kolkata.

Study population:

All subsequently admitted patients undergoing single
or double level limited laminectomy and discestomies/
decompression without fixation under spinal anaesthesia.

Exclusion criteria:

Patients with severe canal stenosis accompanied
by facet arthropathy, any radiologic evidence of
subluxation, or multilevel involvement (more than three
levels) were excluded from the study( as they required
more extensive decompression with or without fusion/
fixation). Prior to any surgical intervention, patients
underwent clinical assessment, MRI, and dynamic X-rays
of the lumbosacral spine. Postoperative evaluations
were carried out according to Odom’s criteria (Culloch,
1996) [5].

Sample size:

A total of 188 patients were studied.

All cases were conducted in the prone position under
spinal anesthesia using a Bupivacaine/Fentanyl mixture.

Details of the Operative Procedure:

Following spinal anesthesia, patients were positioned
prone. A midline incision was made one level above
and below the involved segment. C-arm intensifier was
utilized, especially when sacralization or lumbarization
was identified in preoperative imaging. The spine and
laminae were exposed, centering on the affected disc
space. Portions of the spinous process and interspinous
ligament were excised. The lower halves of both
laminae were removed until the epidural fat became
visible through the ligamentum flavum in the midline.
(Fig. 1). The ligamentum flavum was excised bilaterally,
and in certain cases, the overhanging portions of the
hypertrophied medial facets were removed using a
Kerrison punch. A standard technique was employed
for discectomy, ensuring the complete removal of all
visible disc material. Both nerve roots were examined
for any additional compressive elements before they
entered their respective foramina. For L5-S1 disc
prolapse, only ligamentum flavectomy was performed
with limited laminectomy (even less than the lower half)
to facilitate adequate discectomy. The wounds were
closed in layers after achieving proper hemostasis. For
illustration images from a case of L5-S1 disc prolapsed
are presented(pre-operative MRI and post operative
X-ray) (Fig. 2-4).

The patients were encouraged to ambulate as soon
as they could. An external orthosis (lumbar-sacral brace)
was recommended for all the patients and gradually
withdrawn depending on the resolutions of symptoms.
The brace was typically worn longer in patients who

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

underwent double level decompression compared to
those treated at a single level.

Follow up:

Postoperative clinical assessment has been done
in the next day and at discharge according to Odom’s
Criteria.

._i‘ J;._ 2 b, .

Fig. 1. Diagrammatic representation of the lower
half laminectomy of lumbar vertebra: the shaded
portion in red is the part to be removed to gain
access to the prolapsed disc part, white shiny part
in mid represents the dural covering of spinal cord

Fig. 2. Sagittal T2-weighted MRI showing L5-S1
disc prolapse

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Fig. 3. Axial T2-weighted MRI showing the central disc prolapse with right-sided

protusion compressing the nerve roots

Fig. 4. X-ray of the LS spine (anteroposterior (A) and lateral (B) views) done
postoperatively demonstrating the post laminectomy defects(indicated by arrows)

Odom'’s Criteria:

e Excellent: All preoperative symptoms relieved;
abnormal findings improved.

e Good: Minimal persistence of preoperative
symptoms; abnormal findings improved or unchanged.

¢ Fair: Definite relief of some preoperative symptoms;
other symptoms slightly improved orunchanged.

e Poor: Preoperative symptoms and signs are
unchanged or, exacerbated.

Results

The general characteristics and the distribution of
symptoms among the population were grouped as in
Table 1.

The majority of patients were male (63.3%) with the
most prevalent age group being 41-60 years (55.3%)
followed by 21-40 years group (28.2%) representing the
major working force of the region. Patients presented
with either isolated or multiple symptoms arising out
of disc proplapse varying from mono-radiculopathy or
localized pain to neurological deficits(motor, sensory,

autonomic). Radiculopathy was the most common
symptom, observed in more than 2/3"of the patients
with a few having autonomic involvements also (7%).
Most of the surgeries (86.7%) were completed
within an hour, while the rest (13.3%) were performed
within the next hour. Multilevel involvement, calcified
or sclerosed discs were among few reasons leading to
prolonged surgical durations. Typically, the patients are
discharged on the 3" postoperative day. However, the
poor patients residing in remote areas with no proper
access to healthcare facilities are kept for 5-6 days,
and discharged after wound inspection, unless there
are complications. Postoperative complications were
observed in 33 cases (17.5%) and ranged from minor
surgical site infections (SSI), such as serous discharge
or erythema to CSF leaks. Only 2 patients required
readmissions for SSI management due tocomorbid
condition (Diabetes mellitus type 2) and both were
successfullydischarged the following week.The remaining
cases were conservatively managed with antibiotics
and other supportive measures. A subset of patients
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(n=25) have prolonged hospital stay of more than 7 days
(Table 2).

Postoperative recovery was assessed using
Odom'’s criteria. Majority of the patients (64% or 2/3™)
demonstrated excellent recovery at the time of discharge
and this proportion gradullay improved towards each
follow-up reaching 79% at 3 months. About 1/4% of

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

patients (26%) had a good recovery while 9.6% exhibited
fair recovery at the time of discharge.This number
gradually progressed towards better recovery over the
time with only 5% remaining in the fair category and
15% in the good category withremainder in excellent
category. None of our patients had deterioration of
symptoms (Table 3).

Table 1. Characteristics of the study population and distribution of symptoms

Characteristics Number of patients
abs. % Total

Gender distribution

Male 119 63.3

Female 69 36.6 188
Age group

0-20yrs 9 4.8

21-40 yrs 53 28.2

41-60 yrs 104 55.3 188

>60 yrs 23 12.2
Symptoms

Localized pain 37 19.7

Radicular pain 127 67.5

Sensory deficit 93 49.5 188

Motor deficit 105 55.8

Sphincter involvement 13 7
Levels of involvement

L5-S1 81 43.1

L4-L5 57 30.3 155

L3-L4 17 9

L4-L5, L5-S1 21 11.2

L3-L4, L4-L5 12 6.4 33

Table 2. Distribution of various surgery-related aspects

Number of patients
abs. %

Duration of surgery

<1 hour 163 86.7

1-2 hours 25 13.3
Complications

Surgical site infection 11 5.8

readmission 2 1.1

Dural tear 9 4.7

CSF leak 1 0.05

New onset radiculopathy 4 2.2

Discitis 2 1.1

General complications 7 3.7

Total 33 17.5
Hospital Stay

<7days 163 86.7

>7days 25 13.2
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Table 3. Recovery status of patients at various intervals in post-operative period

Post-op recovery At the time of discharge At first follow-up (1 month) At 3" month follow up

status abs. % abs. % abs. %
Excellent 121 64.3 143 76 149 79.2
Good 49 26 33 17.5 29 15.4
Fair 18 9.6 12 6.3 10 5.3
Poor - - - - - -
Total 188

Discussion

Lumbar disc pathologies are a major cause of
morbidity among the Indian population, where the
primary occupation of majority is agriculture and
related activities. Addressing this issue, often surgical
decompression is required depending on the gravity
of the pathology and deficits or symptoms associated
which are often not amenable to medical management.
While discectomy was first initiated in 1908, since
then many advancements have taken place and
newer modalities like chemonucleolysis, endoscopic
discectomy, microscopic discectomy, percutaneus
laser-assisted decompression have come into existence.
Each modality presents its own set of advantages and
limitations. However,still in most parts of world andin
resource-poor countries like ours, open decompression
with discectomy is mostly practiced.

Various comparative studies have been done
comparing the efficacy and outcomes of open discectomy
with other modalities. A recent study of Pravesh et al.
in 2022 comparing full endoscopic vs. open discectomy
emphasized endoscopic method to bear more favorable
results but differences were not clinically significant [6].
Another meta-analysis, comparing endoscopic and open
procedures published in 2021 concluded there were no
difference in leg pain reduction or functional recovery
in either groups in long term follow-up [7]. Calikoglu et
al. (2018) in their study of 519 patients concluded that
no significant differences in outcomes, complications
and re-operations due to recurrences in either groups
however significantly lesser time and hospital stays were
seen in microdiscectomy groups [8]. Complication rates
in post-operative periods were noted in 17.5% cases,
which is comparable to previous studies by Tao et al.
(16.6%) in 2018 and Xu et al. (20%) in 2020 [11, 12].

Another important outcome from this study was
lesser number of anaesthetic drug usage, which also had
implications for perioperative infection control.Studies
pertaining to microbial contamination by injecting
medications into stopcocks or I.V. ports have been done
and they point out to the fact that lesser the number
of drugs injected,lesser times will be the handling of
IV ports and lesser will be the risk of peri-operative
contaminations [9]. Other major concern with SA is
hypotension. It is due to sympathetic blockade resulting
to decreased venous return and preload and exacerbated
by prone positioning. Vasopressors may be required .
Few cases had vasopressor use intraoperatively in our
study which is consistent withprevious studies. Other
complications of direct nerve injury attributable to SA
have been reported in previous studies, however no such
complications were observed in our cohort.

Our findings are comparable to those reported in
the above discussed literature [6, 10, 11, 12]. Both
microdiscectomy and endoscopic discectomy present
notable limitations, such as the necessity for expensive
instruments, the requirement for specialized centers,
and the need for advanced expertise. Moreover, these
techniques are particularly ineffective in managing
large central discs and ligamentum hypertrophy, as
well as spinal canal pathologies beyond disc-related
issues, which can lead to a heightened recurrence rate
compared to open surgical approaches (Arvind et al.,
2014) [10]. Although microdiscectomy and endoscopic
discectomy are characterized by minimal exposure, the
limited laminectomy method employed in our study
provided sufficient access to the affected segment while
significantly reducing the likelihood of residual disc
material and delayed instability. Moreover, this technique
can be executed without the need for specialized
instruments, making it relatively straightforward to
learn and master.

Conclusion

In a limited resource setting like ours and most
parts of India, open limited laminectomy and discectomy
proves to be a cost efficient method withno need of
general anesthesia, early mobilization, basic instrument
set requirement for spinal surgeries. The long-term
outcomes are comparable to newer minimal invasive
modalities and could be performed in smaller centres
with basic facilities of C-arm or even portable X-ray
machines. Also, the learning curve is comparatively
shorter with better decompression achievable by
thickened ligamentum flavum excision, when present.
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Mpv>xa NMonepekoBOro AMCKA € MOWWPeEHOI naTonorielo xpebra, wWo
XapaKTepu3yeTbCH 3MilleHHAM MixxpebueBoro Aucka, sike NpuM3BOAUTbL A0
6onto B CNUHI Ta HenponaTudHuX BUSABIB. XipypridHe BTpy4daHHSs, 30KpeMa
LeKoMnpeciiHa NaMiHOTOMISA, 4YacTO pPeKOMeHAYETbCA Naui€eHTaM, WO He
pearyloTb Ha KOHCepBaTMBHY Tepanito. MeToamky oaHob6iYHOT abo ABOGiIUHOI
HWXXHbOI NONOBWHHOI TaMiHEKTOMIT 3 BUAaNeHHsAM rpuxi abo 6e3 Hboro BBaXkatoTb
eheKTMBHMUM XipypriyHMM NigXxonoM ANs fiKyBaHHS NONEpeKoBOi FPUXi gncKa.

Meta: OuiHUTK pe3ynbTaTu NiKyBaHHS, 30KpeMa yCKnaAgHeHHS B MNaLUi€HTIB,
SIKUM BMKOHAHO 0bMeXeHy NlaMiHEKTOMIl0 3 AUCKEKTOMIELO.

Marepianm i MeToaum. Y nepioa 3 TpaBHa 2022 ao TpaBHs 2024 p. NpocneKTUBHO
ob6cTexeHo 188 nauieHTiB. Pe3ynbTaTh ouiHloBanu 3a kputepiamm Odom’s,
30KpeMa yCKlaAHEeHHS Ta CTaTyC BiAHOBJIEHHS NiA Yac KOHTPONbHUX OrNs4iB
yepes 1 Ta 3 mic.

Pe3ynbraTK. I3 188 nauieHTiB y 155 BMSBAEHO O4HY FpuXy Aucka, y 33 — ABi.
HariuacTiwe rpuxa nokanisyBasnacs Ha piBHi L5-S1. Y Bunagkax 6aratopiBHeBoOi
rpuxi Yyactumm 6ynm ypaxeHHs L4-L5 ta L5-S1. OCHOBHMMW CKapramu nauieHTiB
6ynun kopiHuesi 6oni (127 Bunaakis), SIKi CynpoBOAXYBannCs pPyXOBUMMU
abo ceHcopHMMM nopyweHHsaMu. CTaH nicnsonepauinHoOro BiAHOBNEHHS
KNacn@ikoBaHO K «BiAMIHHMN» y 6inblWOCTi NnauieHTiB (121), «3aA0BITbHUN» —
Yy MEHLIOCTi, BUNaAKiB «NOraHoro» pesynbraty He 3adikcoBaHo. porpecmBHe
noninweHHs 3apeecTpyBany nNig Yac KOHTponbHUX ornsgis. ¥ 90% (y 163 i3
188) Bunaakie TpmMBanicTe onepauii He nepesuwysana 1 roa.

BUCHOBKM. YCi BTpy4YaHHSa NpoBOAMMN Ni4 CNiHANbHOK aHecTe3i€w 3
afeKBaTHUM XipypriyHuM fOCTynoM. Lis meToanka Aana 3MOry npoBeCcTU paHHIo
Mob6inizauito, CKOpoTUTU TpmBanicTb nepebyBaHHA B MiKapHi Ta 3MEHWNTH
TpMBaniCTb onaHyBaHHS MEeTOAMKOI MOPIBHAHO 3 MiKpocKOMiyHMMK abo
€HA0CKOMIYHMMM npoueaypamu. Mig yac ANCKEKTOMIT MOXXHA OAHOYACHO YCYHYTH
NOTOBLLEHHS XOBTOI 3B'13KM, LLO CMPUYNHSAE CTEHO3 KaHany. Takui niaxia moxe
6yTn 6e3neyHiwo anbTepHATUBOK HOBITHIM ManoOiHBa3MBHMM MEeTOAMKAM
LeKoMMpecii nonepekoBoro Bigainy xpebra.

KnwouoBi cnoBa: obmMexeHa /1aMiHEKTOMIS; BiAKpUTa [EKOMIPECIs; rpuxa
MiXxpebueBoro Ancka
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Aim: This prospective observational study was done to evaluate the outcomes
and management of patients with degenerative cervical myelopathy (DCM)
treated with anterior cervical discectomy and fusion (ACDF).

Materials and methods: Our study included 80 patients with DCM admitted
to a neurosurgical department between August 2013 and February 2023.
Patients underwent ACDF surgery for single- or multi-level spinal canal
stenosis. Demographic data, clinical features, and neurological examinations
including assessments of limb power using the Medical Research Council Scale,
sensory system function, and sphincter disturbance pre- and post-operatively
were assessed. Pre- and post-operative neurological function was evaluated
using the Nurick score, while post-operative outcomes were assessed using
the Odom's criteria. The study population consisted mainly of males aged 51-
60 years. Myelopathy was the most frequent presentation, with C5-C6 level
being the most common level of fusion.

Results: ACDF surgery significantly improved neurological function, as
evidenced by reduced pre-operative weakness and sensory dysfunction, and
increased post-operative muscle strength. Minimal postoperative complications
were observed.

Conclusions: These findings align with previous research, demonstrating
ACDF as a safe and effective procedure for improving neurological function
and quality of life in DCM patients. Limitations include sample size and study
design, necessitating further research.

Key words: degenerative cervical myelopathy; anterior cervical discectomy

and fusion; myeloradiculopathy,; Nurick score; Odom's criteria

Introduction

Degenerative cervical myelopathy (DCM) represents
the most prevalent cause of spinal cord impairment
among adults globally [1]. This clinicopathological
entity encompasses a broad spectrum of acquired and
congenital conditions, including degenerative changes,
hypertrophy, and calcification of the intervertebral discs,
ligaments, and bony structures of the cervical spine.
Notable examples include cervical spondylosis and
ossification of the posterior longitudinal igament (OPLL)
[2,3]. These pathological processes result in stenosis of
the cervical spinal canal, leading to chronic compression
of the spinal cord and subsequent neurological and
functional disabilities [4]. Cervical degenerative disc
disease can be particularly debilitating, significantly
compromising the quality of life. Magnetic Resonance
Imaging (MRI) studies have demonstrated that many
adults may present with cervical degenerative disc
disease without exhibiting any clinical symptoms [5,6].
For symptomatic patients, conservative management
is generally the initial preferred approach, with the
majority responding positively to such treatment [7].
However, anterior cervical discectomy and fusion (ACDF)
is recommended for patients who do not respond to

conservative management [8-12]. In a well-selected
cohort of patients characterized by younger age, a single-
level soft disc, male gender, non-smokers, congruent
radiological and clinical findings, and well-preserved
neurological function, ACDF has been associated with
favourable outcomes [13,14]. In this study, we evaluated
the clinical presentations and outcomes following ACDF
in patients with cervical degenerative disc disease across
various age groups.

Aim and objectives

Aim:

To evaluate the outcomes and management of
patients with degenerative cervical myelopathy treated
with ACDF.

Objectives:

1. To determine the age- and sex-specific incidence
of cervical degenerative disease in the study population.

2. To assess the clinical features, outcomes, and
complications associated with cervical degenerative
disease in patients treated with ACDF.

3. To compare pre-operative and post-operative
Nurick scores and postoperative Odom's criteria
outcomes.

Copyright © 2025 Tushar V Soni, Divyang Patel, Tejas Chotai, Shreyansh Patel, Manas Ranjan Deo
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Materials and methods

This prospective observational study was conducted
at a single tertiary care hospital, focusing on patients
admitted with degenerative cervical myelopathy to
the Department of Neurosurgery from August 2013
to February 2023. Consent was obtained from all
participants. A total of 80 patients were included in
the study. The inclusion criteria encompassed patients
presenting with cervical compressive myelopathy and
myeloradiculopathy, affected at spinal levels between
C3 and C7, with myelopathy secondary to cervical spinal
canal stenosis involving the disc, patients experiencing
persistent complaints unresponsive to conservative
management for a minimum of three months, and those
diagnosed with posterior osteophyte complex disease.
Exclusion criteria included patients with cervical trauma,
age less than 18 years, ongoing cervical infection
and inflammation, and those presenting solely with
radiculopathy. Baseline demographic data including
age, sex, and medical history were collected. Clinical
features, presenting symptoms, duration of symptoms,
and neurological examination findings were documented.
Pre-operative imaging studies, including X-ray of cervical
spine antero-posterior and lateral views, MRI of cervical
spine with whole spine screening were done. All surgeries
were performed by experienced neurosurgeons using
standardized techniques for ACDF. Intraoperative data,
including the level of fusion, number of fusions and any
intraoperative complications, were recorded. Clinical
examinations were conducted at periodic intervals post-
surgery (during the hospital stay, at the first follow-up
during suture removal, and at three, six, and twelve
months). During these examinations patients were
asked whether their symptoms were the same, better, or
worse post-surgery. At the six-month follow-up, patients
were assessed based on Odom's criteria (excellent: no
complaints and able to carry out physical activities;
good: minimal persistence of preoperative symptoms
but physical activities possible without significant
interference; fair: relief of some preoperative symptoms
with significant limitation in physical activities; poor:
worsened or unchanged symptoms and signs) Patients
were also assessed using the Nurick score (Grade 0: no
root or cord symptoms; Grade I: root signs or symptoms
with no cord involvement; Grade II: signs of cord
involvement with normal gait; Grade III: gait abnormality
but able to be employed; Grade IV: gait abnormality
prevents employment; Grade V: able to ambulate only
with assistance; Grade VI: chair-bound or bedridden).
There were no cases of loss to follow-up.

Results

Table 1 summarises demographic details (age
and gender distribution) and clinical characteristics of
patients (clinical symptoms and duration of symptoms)
diagnosed with cervical degenerative myelopathy.

The age distribution of patients reveals a
predominant occurrence in the age group of 51-60
years, comprising 37 patients (46.25%) of the study
population, followed by those aged 41-50 years with
28 patients (35%). Gender distribution shows a higher

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

prevalence among males, accounting for 66 patients
(82.50%). The duration of symptoms varied, with a
notable proportion of patients, 42 (52.5%) reporting
symptom durations between 6 to 12 months. Clinical
symptoms observed in the patients include myelopathy,
affecting 63 patients (78.75%) of the study population,
and myeloradiculopathy, observed in 17 patients
(21.25%).

Table 2 summarises the level of ACDF and the
number of fusion procedures performed. It reveals
that the majority of patients underwent single-level
ACDF fusion surgery, with 67 patients receiving this
intervention. Twelve patients underwent double-level
fusion, and one patient underwent a three-level fusion
in a single sitting.

Table 3 shows neurological examination
preoperatively and postoperatively in the form of an
assessment of limb power on the Medical Research
Council (MRC) scale, sensory system examination,
sphincter disturbances and surgical complications.
Pre-operative power grades varied, with the majority,
39 patients (48.75%) falling into grade 4-, while
post-operative assessments showed significant
improvements, particularly in grades 4 and 4+. Sensory
system evaluations revealed sensory affection in 28
patients (35%) pre-operatively, with a significant
improvement noted post-operatively. Sphincter
disturbance, specifically bladder involvement, was
present in ten patients (12.50%) pre-operatively, of
which two patients had improved sphincter control
while the remaining eight patients (10%) showed no
change post-operatively. Regarding complications,
no intraoperative complications were reported,
while three patients (6.3%) experienced immediate
postoperative complications, primarily characterized by
limb weakness and five patients (6.25%) experienced
delayed postoperative complications in the form of
non-improvement of symptoms of pain and spasticity.
Complications such as severe blood loss, dysphagia,
oesophageal perforation, infections, vocal cord palsy,
and kyphosis, were not observed in this study.

Table 4 summarises Nurick score evaluation
conducted pre-operatively and post-operatively and
the outcome assessment based on Odom's criteria.
Nurick score evaluation indicates improvements in
neurological function following surgical intervention.
The distribution of Nurick score post-operatively
shows a decrease in scores compared to pre-operative
assessments. Outcome assessment based on Odom's
criteria demonstrates that the majority of patients, 31
(38.75%) achieved excellent outcomes, followed by a
good outcome in 27 patients (33.75%), a fair outcome
in 17 patients (21.25%) and a poor outcome in 05
patients (6.25%), reflecting positive outcomes in terms
of neurological improvement post-surgery.

Figures 1-4 show pre-operative and post-operative
radiological images in few of our patients.

This article contains some figures that are displayed in color online but in black and white in the print edition.
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Table 1. Demographic and clinical characteristics of patients with cervical degenerative
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myelopathy
Characteristic Number of patients Percentage
Age distribution (years)
21-30 2 2.5%
31-40 9 11.25%
41-50 28 35%
51-60 37 46.25%
61-70 4 5%
Gender distribution
Male 66 82.50%
Female 14 17.50%
Duration of symptoms
<6 months 29 36.25%
6-12 months 42 52.5%
>12 months 9 11.25%
Clinical symptoms
Myelopathy 63 78.75%
Myeloradiculopathy 17 21.25%

Table 2. Surgical intervention details

Level of ACDF fusion Number of patients
C3-C4 22
C4-C5 22
C5-C6 38
Ce6-C7 12

Number of fusions

Single-level ACDF fusion 67
Double-level ACDF fusion 12
Three-level ACDF fusion 1

Note: ACDF - Anterior cervical discectomy and fusion

http://theunj.org
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Table 3. Neurological examination pre- and post-operatively

and complications

Number of patients (percentage)
Evaluation

Preoperative Postoperative
Limb Power (MRC Scale)
Grade 3 12 (15%) 6 (7.50%)
Grade 4- 39 (48.75%) 8 (10%)
Grade 4 29 (36.25%) 40 (50%)
Grade 4+ 0 26 (32.50%)
Sensory system examination
Affected 28 (35%) 16 (20%)
Non-affected 52 (65%) 64 (80%)
Sphincter disturbance
Present 10 (12.50%) 8 (10%)
Absent 70 (87.50%) 72 (90%)
Surgical complications
Intraoperative 0
Immediate postoperative 3 (3.75%)
Delayed postoperative 5 (6.25%)

Note: MRC - Medical Research Council

Table 4. Nurick score evaluation preoperatively and postoperatively and
Odom's criteria outcome assessment

Number of patients

Evaluation
Preoperative Postoperative
Nurick score
0 0 16
1 0 29
2 30 21
3 35 9
4 9 5
5 6 0

Odom's criteria outcome

Number of patients

Excellent 31 (38.75%)
Good 27 (33.75%)
Fair 17 (21.25%)
Poor 5 (6.25%)

http://theunj.org
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Fig. 1. A - Preoperative magnetic resonance imaging study of the cervical spine,

(T2 weighted image, sagittal view) showing narrowing of central canal with cervical compressive
myelopathy; B - Preoperative computed tomography imaging study of the cervical spine
(sagittal view) showing osteophytes with narrowing of the central canal and straitening of the
cervical lordosis; C - Postoperative radiographic imaging study of the cervical spine (sagittal
view) showing the cage with screw in situ; D - Postoperative radiographic imaging study of the
cervical spine (coronal view) showing the cage with screw in situ

http://theunj.org
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Fig. 2. A - Preoperative magnetic resonance imaging study of the cervical spine (T2 weighted
image, sagittal view) showing cervical compressive myelopathy with disc osteophyte complex;
B - Postoperative radiographic imaging study of the cervical spine (sagittal view) showing the
cage in situ; C - Postoperative radiographic imaging study of the cervical spine (coronal view)
showing the cage in situ

http://theunj.org
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Fig. 3. A - Preoperative magnetic resonance imaging study of the cervical spine (T2 weighted
image, sagittal view) showing cervical compressive myelopathy with disc osteophyte complex;
B - Postoperative radiographic imaging study of the cervical spine (sagittal view) showing the
cage in situ; C - Postoperative radiographic imaging study of the cervical spine (coronal view)
showing the cage in situ

http://theunj.org
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Fig. 4. A - Preoperative radiographic imaging study of the cervical spine (sagittal view)
showing disc-osteophyte complex causing narrowing of the central canal; B - Preoperative
radiographic imaging study of the cervical spine (coronal view); C - Postoperative radiographic
imaging study of the cervical spine (sagittal view) showing the cage with screw in situ;

D - Postoperative radiographic imaging study of the cervical spine (coronal view) showing the
cage with screw in situ
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Discussion

DCM is a significant condition that has garnered
considerable research attention, with the aim of
deepening our understanding of its pathophysiology
and management. Key anatomical structures
commonly affected by DCM include the vertebral
body, intervertebral discs, posterior longitudinal
ligament, ligamentum flavum, and uncovertebral joints.
The clinical presentation of DCM may encompass
motor, sensory, and/or sphincter dysfunction, often
accompanied by notable signs such as Hoffman's sign
and the inverted brachioradialis reflex. Diagnosis is
primarily established through a clinical examination,
supported by MRI evidence of cord compression
[15]. The Nurick score remains a critical tool in
evaluating neurological function both before and
after surgical intervention. Surgical management is
the cornerstone of DCM treatment, with approaches
varying between anterior, posterior, or a combination
of both. The anterior approach, including procedures
such as corpectomy or ACDF, is generally preferred
due to its association with fewer complications and
a shorter hospital stay [3, 4]. Since the introduction
of ACDF in 1958 [12] it has become one of the most
frequently performed spinal surgeries [16]. ACDF is
widely regarded as the gold standard for addressing
degenerative cervical spine diseases due to its relatively
low risk profile, reproducibility, and reliability [17]. A
meta-analysis by Shahab Aldin Sattari et al. [18] found
no significant differences between ACDF and posterior
decompression in terms of functional outcomes at the
one-year follow-up. However, ACDF was associated with
less intraoperative bleeding, shorter hospital stays,
and lower rates of surgical site infections and C5 palsy.

Our study focused on the outcomes of surgical
interventions for degenerative cervical myelopathy/
myeloradiculopathy in 80 patients. The findings revealed
a predominance of the condition in middle-aged males,
with the most affected age group being 51-60 years,
accounting for 46.25% of the cases, followed by the
41-50 years age group, representing 35% of the cases.
Gender distribution demonstrated a higher prevalence
among males (82.50%) compared to females (17.50%).
These demographic details are consistent with the
studies conducted by Shrikhande N.N. et al. [19] and
Saravanan A et al. [20]. Several clinical syndromes are
associated with cervical disc disease including cervical
spondylotic myelopathy/ myeloradiculopathy, cervical
radiculopathy, and neck pain syndromes. Our study
excluded cases involving only radiculopathy or neck pain
syndrome, focusing primarily on patients presenting
with myelopathy (78.75%) or mixed symptoms of
myeloradiculopathy (21.25%), aligning with the
observations of Shrikhande N.N. et al. [19] and Hwang
et al. [21]. Furthermore, approximately 52.5% of the
patients reported symptoms lasting 6 to 12 months,
similar to findings by Suri A. et al. [22]. However,
Ramesh et al. [23] highlighted a significant proportion
of patients experiencing symptoms for over 12 months,
underscoring the importance of early detection and
prompt intervention to optimize outcomes and prevent
further neurological deterioration.

In terms of surgical procedures, the most frequently
observed single-level of fusion was at C5-C6, occurring
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in 38 cases, consistent with Shrikhande N.N. et al. [19]
and Saravanan A. et al. [20]. Double-level fusion surgery
was performed on 12 patients, with only one patient
undergoing three-level fusion in a single sitting, further
aligning with the findings of Shrikhande N.N. et al. [19]
and Saravanan A. et al. [20], indicating that three-level
fusion is less frequently performed.

Our analysis revealed significant improvements in
neurological function following surgery. Pre-operative
weakness Grade 4- MRC scale decreased substantially
from 48.75% to 10% postoperatively, accompanied
by a notable increase in excellent muscle strength
Grade 4+ MRC scale from 0% to 32.50%. Additionally,
pre-operative sensory dysfunction decreased from 35%
to 20% post-surgery. The rate of sphincter disturbances
remained consistent at around 10% pre- and post-
operatively, similar to the findings of Shrikhande N.N. et
al. [19] who reported no significant improvement in this
area. Although the study was limited by sample size and
design, the minimal postoperative surgical complications
(3.75% immediate, 6.25% delayed) suggest ACDF as a
safe and effective procedure for improving neurological
function in DCM patients. The postoperative weakness
was also improved gradually in all the patients. In
contrast, studies by Mastronardi L. et al. [24] and
Choi S.H. et al. [25] reported various complications,
including severe blood loss, dysphagia, oesophageal
perforation, infections, vocal cord palsy, and kyphosis.
None of these were observed in our study. This absence
of severe complications suggests successful surgical
management and perioperative care, contributing to
favourable outcomes.

The mean preoperative Nurick score, indicating
the severity of impairment, was 2.57. However, this
score improved significantly post-surgery, dropping
to 1.12 on average. Consistent with these findings,
studies by Gupta A. et al. [26] demonstrated significant
reductions in Nurick scores after surgery, further
supporting the notion that ACDF intervention can lead
to reduced neurological impairment and enhanced
functional abilities in DCM patients. The decrease
in postoperative Nurick scores across these studies
suggests that surgical treatment plays a crucial role
in enhancing patients’ quality of life and functional
abilities. Furthermore, analysis using Odom's criteria at
six months revealed positive outcomes for a substantial
portion of patients. Nearly 40% (38.75%) achieved
an excellent outcome, with good and fair outcomes
were observed in an additional 55% of patients. These
results are comparable to previous research by Hassan
M. et al. [27] and Saravanan A. et al. [20], who also
reported high rates of positive outcomes following ACDF
surgery for DCM. While limitations including sample
size and study design necessitate further research
involving larger, controlled studies, the current findings
provide promising evidence of the effectiveness of
ACDF surgery in improving outcomes for DCM patients.
Additionally, the study by Long Tang et al. [28] suggests
that day-surgery ACDF may offer safety and early
efficacy comparable to traditional inpatient procedures,
presenting a promising alternative for eligible patients.
This research highlights the potential of ACDF surgery
to improve neurological function and functional abilities,
ultimately enhancing patients’ quality of life.

http://theunj.org
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Conclusion

Our study investigated the effectiveness of ACDF
surgery in managing DCM in 80 patients. Our analysis
revealed a predominance of the condition in middle-
aged males, with the most frequent surgical level
being C5-C6. Significantly, ACDF surgery resulted in
substantial improvements in neurological function, as
evidenced by reductions in pre-operative weakness
and sensory dysfunction, along with a notable increase
in excellent muscle strength. Furthermore, the minimal
postoperative complications observed suggest ACDF
as a safe and effective procedure for patients with
DCM. The study also highlights the importance of early
intervention. These findings align with previous research
demonstrating positive outcomes following ACDF
surgery. The decrease in Nurick scores across our study
and others highlights the potential of ACDF intervention
to improve neurological function, functional abilities,
and ultimately, patient quality of life in DCM patients.
While limitations including sample size and study design
necessitate further research with larger, controlled
studies, the current results provide promising evidence
for the effectiveness of ACDF surgery in managing DCM.
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MerTa: ouiHMTK pe3ynbTaTh NiKyBaHHSA NaLUi€HTIB i3 AereHepaTUBHO WMHOK
MienonaTi€l, AKMM BUKOHYBaNN NepeaHIo WNINHY ANCKEKTOMIIO Ta CMOHANI0AE3
(nwAac).

Marepianm i MeToau. NposeaeHe NpocnekTnBHe o6cepBaLiiHe A0CIAXKEHHS,
B IKOMY B35/11 y4acTb 80 NauieHTIB i3 AereHepaTUBHOK LWMNHOK MiENONaTieto,
rocnitTanisoBaHux A0 HENPOXipypriyHOro BiaAineHHs B nepioa i3 cepnHs 2013 p.
Ao ntotoro 2023 p. NMauieHTaM BukoHyBanwu MNWAC npu CTEHO3i CMMHHOMO3KOBOIO
KaHany Ha ogHoMy abo Kinbkox piBHAX. OuiHoBanu gemorpadiyHi aaHi,
KNiHIYHI XapakTepuUCTUKK, @ TaKoX pe3ynbTaTh HEBPOOFiYHMX 06CTEXEHb,
30KpeMa M'S30BY CU/y KiHUIBOK 3a WKanow MeauyHoi gocnigHULbKoOi paan
(Medical Research Council), dyHKUIT CEHCOPHOI CMCTEMU I MOPYLIEHHS
dyHKUIT ciHkTepiB A0 Ta nicna onepauii. HeBponoriyHy dyHKLUito ouiHOBann
3a wkanot Hypuka (Nurick scale) ao Ta nicns BTpy4aHHs, nicnsonepauinHi
pesynbtatv — 3a kputepiaMm Opaoma. BinbwicTe AocnigxXysaHoi nonynsauii
CTaHOBMIN 40N10BiKM BikoM 51-60 pokis. HannowunpeHiwmM KNiHiYHUM BUSIBOM
byna mienonaris, a piBeHb C5-C6 — Han4yacTilMM piBHEM CNOHAWNOAE3Y.

Pe3ynbraTtn. Onepauis MNW/AC cyTTeEBO noninwysBasia HEBPOSOFiYHY QyHKLItO,
Nnpo WO CBigYMNO 3MEeHLWeHHS AoonepauliiHoi c/abKkoCTi Ta CEHCOPHUX
nopylweHb, a TakoxXx 36inbleHHa cuau M’'a3iB y nicnsonepauinHuii nepioa.
MicnsonepauifHi ycknagHeHHsS 6ynun MiHiManbHUMM.

BucHoBku. OTpuMaHi pe3ynbTaTu y3roAXylTbCsa 3 AaHUMW NonepenHix
AoCniAXeHb Ta NiATBepAXYIOTb edeKTUBHICTb i 6e3neyHicTe MWAC Ak
MeToAy NOMiMWeHHS HEeBPOJOrivyHOI PYHKLUIT Ta AKOCTI XMUTTS NauieHTIB i3
AereHepaTUBHOLO LWMNHOLO MienonaTietn. O6MeXeHHAMN AOCTIAXKEHHS € PO3Mip
BMBipKM Ta An3anH, Wo notpebye NpoBeAeHHS A0AATKOBUX AOCNIAXEHD.

Kno4oBi cnoBa: gereHepatuBHa LWuWiHa Mi€onarisa; nepeaHs LWWAHa
ANCKEKTOMIS Ta CIIOHANIIOAE3, MIESIopaanKyionarisi; wKkana Hypuka, kputepii
Oaoma
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CynpacenspHi apaxHoiganbHi KiCTU TpanastoTbCa pigkKo. Ha iXHKO 4yacTky
npunagae 6nn3pko 20% BiA yCix BHYTpilUHbOYEpPENHUX apaxHoigasbHUX KiCT.

MeTa: ouiHUTM edeKTUBHICTb €HAOCKOMIYHOT BEHTPUKYOKICTOCTOMIi Ta
€HA0CKOMIYHOI BEHTPUKYNOKICTOUMCTEPHOCTOMII ANa NiKyBaHHA AiTen i3
cyrnpacensipHUMU apaxHoifasbHUMU KiCcTaMu.

MaTtepianm i MeToan. Y 2016-2023 pp. B IHCTUTYTi Henpoxipyprii imeHi akaga.
A.M. PomogaHosa HAMH YkpaiHn nponikoBaHo 29 aiTen i3 cynpacensapHuMun
apaxHoiganbHnMn Kictamun. Cepep Hux 6yno 18 (62%) xnonuukis i 11 (38%)
piByaTok. Bik giTen Ha MOMeHT nepuwoi onepaudii cTaHoOBMB Big 4 Mic Ao
17 pokiB (cepenHin Bik — 2,8 poKy). 3a5ieXHO0 Bif METOAMKMN eHAO0CKOMIYHOro
XipypriyHoro nikyBaHHsS NaWi€EHTIB pO3MoAiniMaAM Ha ABi rpynu: rpyni
1 (n=19) BMKOHAHO eHAO0CKOMNIYHY BEHTPUKYIOKICTOCTOMIIO, rpyni 2 (n=10) -
€HA0CKOMiYHY BEHTPUKYJTOKICTOLIMCTEPHOCTOMIIO.

Pesynbtatn. EdpekTnBHICTL 060X npoueayp AoBefeHa KiHIYHUMKU Ta
pagionoriyHumMm metogamu. TpmBanicTe NnepebyBaHHS NaLUIEHTIB y cTauioHapi
nicna onepauii ctaHoBuna: y 1-n rpyni — Big 6 go 18 ai6 (y cepeaHboMy —
(10,2+3,1) pobwn), y 2-i rpyni — Bia 7 pno 17 ni6 (y cepeaHbomy — (11,3+3,8)
nobun, p=0,411). TpmBanicTb XipypriyHoro BTpy4YaHHa — Bia 25 no 70 xB (y
cepegHboMy — (48,4+13,0) xB y rpyni 1 Ta Big 45 oo 70 xB (y cepeaHbOMYy —
(52,5£8,2) xB y rpyni 2 (p=0,378). Y paHHiit nicnsonepauinHuin nepioa noBHe
BiAHOBJIEHHA 3apeecTpoBaHo B rpyni 1 y 6 (33%) nauieHTiB, y rpyni 2 -y 2
(20%), y BinpganeHuii nicnsonepauinHmMin nepioa — BianosigHo B 12 (63%) i
7 (70%) nauieHTiB. He 3adikcoBaHO neTanbHi HAcMiAKM Ta NporpecyBaHHs
3axBOpPOBaHHA. XXoAeH NauieHT He 3asUWMBCA 3 NMOCTIMHUM WYHTOM. Y 1-i
rpyni B 04HOro nauieHTa cTaBCcsa peunams.

BUCHOBKM. AHaNi3 OTPUMaHUX KAiHIYHMX Ta pagioNoriyHmMX 4aHMX CBiAYNTb Npo
e eKTUBHICTb SIK BEHTPUKYIOKICTOCTOMIi, TaK i BEHTPUKY/TOKICTOLMCTEPHOCTOMIl.
O6u1aBi METOAMKM MOXYTb By TV pekoMeHAOBaHi ANs NikyBaHHS CynpacensipHux
apaxHoifanbHUX KICT y AiTelh yepe3 Masl0iHBAa3MBHICTb, HU3bKY 4YacToTy
nicnsonepauinHnx ycknaaHeHb Ta BiACYTHICTb IeTaNnbHOCTI.

KnrwuoBi cnoBa: apaxHoigasbHa Kicta;, eHAO0CKOMisi; WyHTYyBaHHS,; 4iTv

Mepuwi

NOBiAOMNEHHS MpPO CynpacensipHy

umMcTepHu [22]. MoxoaxxeHHa cynpacensapHux AK To4HO

apaxHoiganbHy KicTy (AK) 3'aBunncb y 1935 p. i no’a3aHi
3 im’am A. Barlow [1]. BiH ynepwe cnpobyBas Bnaanmtu
KiCTy, ane XxBopuii noMep Ha 2-ry aoby nicns onepadii.
Y 1960 p. V. Cassinari gonosiB npo 8 Bunajakis KicTu B
xia3ManbHO-cenapHin ainaxui [2]. Y 1965 p. R. Bernard
onucaB cynpacenapHy AK y antuxm [3].

Y AOpPOCAMX HA 4YAaCTKy CynpacenspHuUX KicT
npunagae nuwe 9% Big ycix AK, Toai aK y AUTA4YOMY BiLi
- 21% [10, 11]. HarvacTiwe AK nokanisyoTbCs B AiNAHUI
natepanbHOi WiIMHWU FOJIOBHOMO MO3KY, 3amnOBHIOOYN
yacTkoBO abo MOBHICTIO cepefHIO yepenHy amky (CYS)
y 6inblwocTi BUNaakiB iHTpakpaHianbHux AK [5]. MeHw
nowwnpeHnMm Tunom AK € cynpacensipHa AK, po3Tawo-
BaHa B CynpacenspHii UMCTEpHi B NPOEKLii TpeTboro
wnyHouka [4, 6]. CynpacensipHa AK — ue HenyXx/JIMHHa,
BPOAXXEHa MOPOXHWHA, BUMNOBHEHA CMWHHOMO3KOBOO
piAWHOK, BUCTeneHa NaByTUHHOK 060N0HKOIO,
sika YTBOPKETbLCA BHAC/AiAOK aHOManii membpaHu
NiniekBicTa ab0 KiCTO3HOro pO3WMPEHHS MiXKXHIXKOBOI
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He BCTaHOBJIEHO, ajie 3rijHO 3 OCTaHHIMN AaHUMU BOHU
MOXYTb 6y TV pe3ynbLTaToOM KJlanaHHOro MexaHi3my, SKum
BMHWKAE B Micui NpoxoaxeHHs 6a3nnapHolo apTepieto
nepeaMoOCTOBOi NaByTUHHOI 060n0oHKK [7, 8].

KniHiyuHa kapTuHa AK Bapitoe Ta Moxe 6yTu
6e3cMMnTOMHO. BinbWwicTbh KiCT He 36inbWwylOTbCS
NPOTAroM TPMBAsOro Yacy, peLuTa, 3 4HacoM 36inbLUyYnCh,
CMPUYMHAIOTL KAiHIYHI cumMnToMm [9]. Cy4acHi aaHi
cBig4aTb Npo 6e3cMMnToMHMI Nepebir AK y giten Bikom
A0 4 pokis, WO noTpebye peTenbHOro CNOCTEPEXEHHSA
Ha npeaMeT ix 36inbweHHs [12].

Mpw 36inbWEHHI po3MipiB KiCTU B NAUIEHTIB MOXYTb
PO3BUHYTUCSH HEBPOJIOriYHi CMMMTOMU BHAC/iAOK
CTUCHEHHS NMpuUaernux cTpykTyp Ta/abo rigpouedanii.
Lle moxxe NnpmM3BOAMTM A0 KAiHIYHMX BUABIB (6N1OBaHHS,
cyaomMun, ronoBHi 60, MakpoKpaHisi, eHAOKPUHHI
po3naaun, aTakcisi, 3aTpuMKa pO3BUTKY, po3fnagun 30py,
OKOpYXO0Bi nopyLleHHs) [13, 14].

Po6oTa ony6nikosaHa nia niueHsieto Creative Commons Attribution 4.0 International License
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O6¢cTpykTuBHaA rigpouedania moxe 6yTu
CNpUYMHEHa 34aBfIEHHAM KicTolo oTBOpy MoHpo abo
BOZOrOHY roJIOBHOIO MO3KY, L0 NOpYLYE BIiATIK NiKBOPY.
MOXYyTb CnocTepiratTucsad eHOOKPWUHHI MOpYyLIEeHHS
BHaCNifoOK CTUCHEHHS HiXKW rinodgiza, a Takox
MOpYLWEHHS 30pYy, CMPUYNHEHI 34aBJIEHHSIM 30pOBOro
HepBa Ta HaBKONMLWHIX CTPYKTYp. I3 KAIHIYHMNX
CUMNTOMIB ronoBHUM 6inb € HaWnowwupeHiwum (y
66% nauieHTiB) [15]. JocnigxeHHa nokasasnu, Wo
CUMMTOMU MiABULLEHOINO BHYTPIiLIHLOYEPENHOro TUCKY
€ HaMyacTillMMKM BUSIBaMU B AOPOCINX, TOAI K Y AiTen
BUABNSAIOTb NepeBaXHO 3aTPUMKY CTaTOMOTOPHOro
poO3BUTKY 1 Makpouedanito [17]. Yepe3 iMOBIpHICTb
MOSIBU LUMX KJiHIYHUX CUMNTOMIB Y 6iNblLMX 3@ pO3MipoM
KiCcTax XipypriyHe nikyBaHHS € KpalWM MeToAOM,
Hi)XX criocTepexeHHsa. ICHye pekinbka XipypriyHux
MEeTOAUK ANA NiKYyBAaHHA UMX KIiCT: MiKpoxipypridHa
dbeHecTpauis npu BiAKPUTIA KpaHioTOMIi, KicTO-
nepnuToHeasibHe WYHTYBaHHA Ta €HAOCKOMNiIYHE
NiKyBaHHS 3a AONOMOro BEHTPUKYnokicTocToMii (BKC)
abo BeHTpukynokictouncrtepHoctomii (BKUC) [18].
Mpn BKC BUKOPUCTOBYIOTb €HAOCKON Ta iHCTPYMEHTHU
Ans deHecTpauii nuwe anikanbHOi MeMbpaHu KicTu,
npu BKUC - Takuih camMuit eHAOCKOMIYHUNA nigxia:
deHecTpytoTb anikanbHy MeMbpaHy Ta NPOAOBXYHOTb
pyX eHA0CKOMNa B MOPOXHUHY KiCTW, W06 NPOHUKHYTHU
Kpi3b KiCTYy A0 HWXXHbOI MeMbpaHu B MiXHIXKOBY Ta
nepeaMoCTOBY LUCTEPHY, BMKOHYIOTb peHecTpauito,
WO Aa€e 3MOry KicTi cnonyyatucs 3 6a3anbHUMM
unctepHamu [4].

He icHye cTaHaapTM30BaHWX AoonepauinHux
KpUTEPIiB 4719 KOXHOT METOAMKMU, WO, IMOBIPHO, MOSICHIOE
pi3HWA BMbBiIp MeToAMK yCcTaHOBaMW Ta Xipypramu.
OcKinbKy 3a3Ha4veHi KicTU TpanasioTbCsa pPiaKo, y XXOAHIN
YyCTaHOBI HEMA€E BeJIMKOI KiNIbKOCTi CrocTepexeHb ANs
peTenbHOI OUiHKM pe3ynbTaTiB XipypridyHMX npoueayp.
KpiM Toro, He3Baxatun Ha 36iblIEHHA 4acToTu
piarHoctysaHHA AK cynpacensapHoi nokanisauii B
nepiaTpuMyHii nonynauii, y HEBENUKIA KiNbKOCTI
AOCNiAXEeHb BUBYaAM BiAMIHHOCTI 3a XipypriyHumu
pe3ynbraTamMmu Npu BUKOPUCTAHHI pi3HMX Nigxoais.

MeTa: OUIHUTM ePEeKTUBHICTb eHAOCKOMIYHOI
BEHTPUKYNOKICTOCTOMIi Ta eHAOCKONiYHOI BEHTPU-
KYNOKIiCTOLUMCTEPHOCTOMIi Ana nikyBaHHSa AiTen i3
cynpacensapHUMM apaxHoigasibHUMU KiCTaMu.

MaTepianu i MmeToaMn

Kputepii 3an1y4yeHHs1 B OCNig>KeHHS:

e Bik nauieHTiB 40 18 pokiB;

® HasfABHICTb CMMNTOMATMKK cynpacenspHoi AK;

® HasiBHICTb A06pOBiNbLHOI 3roaM 6aTbKiB MauieHTa
Ha y4yacTb Yy AOCAIAXKEHHI;

® 32CTOCYBaHHSA €HAO0CKOMIYHOT METOAMKM Xipypriy-
HOro NikyBaHHA cynpacensapHux AK (eHagockoniyHoi BKC
abo BKLC).

YuacHuku gocnig>keHHs

Yci pgitm BikomMm go 18 pokiB, SKMM npoBeAeHO
eHAoCKOoNiyHe XxipypriyHe nikyBaHHS 3 NpuBoAy
cynpacenspHoi AK, BusaAB/eHi 3a AOMNOMOrot
CUCTEMaTUYHOro aHanisy ictopii xBopobu nauieHTiB,
AKNX NikyBanu B IHCTUTYTi HenpoxXipyprii imeHi akaa. A.T1.
PomogaHosa HAMH YkpaiHun. Ona uboro AoOCRigXXeHHS
OUiHEHO 3anuncun 3 MeAWYHOI KapTu cTauioHapHoOro
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M ambynaTopHOro XBoporo, NpoOTOKONW onepauin,
AoornepauinHi Ta nicnsonepauiiHi BACHOBKM Ha niacTasi
OAHUX IHCTPYMEHTaNIbHUX METOAIB 06CTEXEHHS, TEXHIKY
XipypriyHoro BTpydYaHHs, nicnsionepauiiHui nepebir i
KfiHIYHE CrOoCTepexXeHHs.

YcimM piTaM fo onepauii npoBeAeHO MarHiTHO-
pe3oHaHcHy ToMmorpadito (MPT) ronoBHOro Mosky,
30KpeMa TOHKi nocnigoBHocTi (ST2W_TSE, T2W_TSE,
CSF-drive). OcobnuBy yBary npuaifeHo po3Mipy KicTu,
HadBHOCTI rigpouedanii, 3MilWeHHIO AHa TpeTboro
LTYHOYKa Bropy, 3MilleHHIo cToBbypa roslIoBHOM0 MO3KY
Ha3aj, BepTMKanbHOMY 3MilLeHHI0 30pOBOro nepexpecTta
n cocoukoBux Tin (Puc.1).

[iTam BikoM A0 1 poKy Ha eTanax JsiKyBaHHS
NpoBOAWIN HelpocoHorpadito. B ypreHTHUX cuTyauisax
Ta B nicnsonepauinHMin nepioa BUKOHYBanIW cripanbHy
KoMn'toTepHy ToMorpadito roloBHOr0 MO3KY.

Po3WwmnpeHHs WYHOYKOBOI cMcTeMn 6yno HasiBHE
B YyCiX AgocnigxeHux Bunaakax. [iarHo3 «okJtosifHa
rigpouedania» sctaHoBneHo B 29 (100%) nauieHTiB.
HasBHicTb riapouedania Aa€ MOXAUBICTb BUKOHATKU
€HAOCKOMIYHI MEeTOAMKWU XipypriyHOro nikyBaHHsa. [Ons
AiarHOCTyBaHHSA, BM3HAYeHHS NOKa3aHb, NiaaHyBaHHSA
BUAY/X0AYy BTPYYaHHS Ta nicnsonepauiiHoro KOHTPOsIo
npoeBeAeHo HerpocoHorpadito y 18 (62%) sunaakax,
cnipanbHy KOMN'lOTEPHY TOMOrpadito roJI0OBHOro MO3Ky —
y 17 (41%), 3 Hnx y 5 ang Bepudikauii giarHosy, y 12 -y
1-wy poby nicnsonepauiriHoro nepioay, MPT ronoBHoro
MO3KYy — Yy 29 (100%).

YnpoaoBx nepiogy cnoctepexeHHs (2016-2023) B
IHcTUTYTi Henpoxipyprii iMmeHi akaa. A.l. PomonaHoBa
HAMH YkpaiHn npooneposaHo 29 giteli. Cepea Hux 6yno
18 (62%) xnonuukis i 11 (38%) aiByaTok. Bik giTel Ha
MOMEHT nepLuUoi onepauii ctTaHoBMB Bi4 4 Mic Ao 17 pokiB
(cepeaHin Bik — 2,8 poky).

HarnowwnpeHiwnMmn cumntoMamm 6ynm MakpokpaHis
(y 55% nauieHTiB) Ta 03HakM BHYTpilWHbOYEpenHoi
rinepteHsii (y 41%). 3aTpMMKy po3BUTKY Manu 7 (24%)
nauieHTiB. OKOpyXoBi NopyLueHHs BusaBneHi B 5 (17 %),
NOripWweHHs rocTpoTu 3opy - Yy 3 (24%).

Micna 3aranbHOI aHecTe3ii BCiM NauieHTaM NpoBoO-
ANnn XipypriyHe BTPyYaHHS fMWe eHAOCKOMIYHUM
MeToAOM. [ToNoXeHHSA nauieHTa — Ha cnuHi. ®pe3osui
OTBip po3TawWwoOBYyBaBCSA Ha BiAcTaHi 1 cM cnepeay Big
BiHLEBOro wBea Ta 3 CM naTtepanbHiwe Big cepefHbOi
ninii. Ana onepauii BUKOPUCTOBYBANN XOPCTKUN
eHpockon (cepia Lotta, Karl Storz, HimeuunHa) i3 Tpboma
noptamu goctyny (Puc.2).

MpoBoannun po3pis TBepaoi Mo3koBOi 06010HM.
EHAOCKOMIYHMIA Tpoakap yBOAWIW NeprneHAUKYNSpHO
A0 MOBepxHi yepena, WO nojserwysano AOCTYN A0
npasoro 6iyHoro wnyHouka. BizyanizyBanu anikanbHy
NOBEPXHK CTiHKM KiCcTu, ska obTypyBana oOTBip
MoHpo. Xipypr BUKOPUCTOBYBaB BUAMUMI aHATOMIiYHi
CTPYKTYpPM A5 OPiEHTYBaHHS. 3a fonoMoroto 6inonsipHoi
eneKkTpokoarynsauii, BEHTPUKYAOCTOMIYHMX LWUNLUIB,
MiIKPOHOXWLb (OPMYyBanM CTOMY MiX 6i4YHUM LLIYHOUYKOM
Ta MOPOXHWUHOIO KiCTU (NPOBOAUAN €HAOCKOMIYHY
KicTouncTepHocToMmito — rpyna 1). Micns no4yaTkoBOro
BiAKPUTTSA MPOKCUMasibHOI CTIHKW KiCcTW y rpyni 2
NpPOAOBXYBanM pyX eHA0CKoMNa A0 ANCTanbHOI (HMXKXHbBOT)
YaCTUHWN CTIHKW KiCTW AN npoBeAeHHa deHecTpauii
(bopMyBaHHS cTOMM). LiA TexHika pae 3Mory 3’'eaHaTun
KiCTY 3 NpUpPOAHUMWU NIKBOPHUMM NMpoOCTOpaMun Ta

CTaTTsl MICTUTb PUCYHKM, SIKi BiO6GPaxatoTbCsl B APYKOBaHiv BepCil y BiATIHKaxX Ciporo, B €/1eKTPOHHIM — y KOJIbOpi.
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CNONYYNTU BiIYHMIA LWIAYHOYOK i MIXKHIXKKOBY LMCTEPHY,
Wo cnpusno epeKTUBHOMY NiKYBaHHIO MaLi€HTIB.

EHpockoniyHa aHaToMia Ta eTann eHAOCKOMiIYHOro
nikyBaHHS HaBeAeHi Ha Puc.3.

Yci onepauii 6ynu nepBuHHMMK, T06TO 6e€3
nonepeaHbLOro BUKOPUCTAHHSA MiKpoOXipypriyHoi
MeTOAMKMU NiKyBaHHSA CynpacensipHoi KicTu. B aHaMHesi
OAHOMY Naui€HTY B iHWOMY NikyBanbHOMY 3aknaai 6yno
BCTAHOBJIEHO BEHTPUKY/IONEPUTOHEATbHUIA LWYHT.

BianoBiaHO 4O MeTOAY €HAOCKOMIYHOrO XipypriyHOro
NiKyBaHHSA NaUIiEHTIB po3no4inuan Ha ABi rpynu: rpyni
1 (n=19) BukoHaHo eHpockoniyHy BKC, rpyni 2 (n=10)
- eHpgockoniyHy BKLC.

[iarHo3 AK y BCiX naui€HTiB BCTAaHOB/IEHO Ha
niacTasi AaHUX KJiHIKO-IHCTPYMEHTaNbHUX A0CIAXEHb.

Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

KniHiYHMMK pe3ynbTaTamu, aKi nignaranu peectpaduii,
BU3HAYEeHO CUMMTOMW 3 MOMEHTY NEPBUHHOI AiarHOCTUKM,
nig 4Yac cnocTepexeHHs nicnsa onepadii abo 4o NOBTOPHOI
onepaduii, knacmdikoBaHi K yCyHyTi, noninweHi, 6e3 3MiH
abo noripweHi (3a onMcom nauieHTa abo 1oro 6aTbkis).

3MiHY pO3MipiB KiCTM nNpoaHani3oBaHO Ha
nigctasi gaHux MPT, npoBeaeHOi A0 onepauii Ta
B nicnaonepauiiHunii nepiog (Ha 90-Ty poby nicns
BTpY4YaHHSA). AHanisysanu Tpu po3Mmipun (AOBXWHA,
BUCOTA, WNPUHA), NepepaxoBaHi B yMOBHUI 06'eM (CM?).

KatamHes cTtaHoBMB Big 12 Ao 48 Mmic, y cepeiHbOMY
- 22 mic.

SAKICTb XXUTTSA B gooNnepaLliiHWiA, paHHil i BigaaneHmn
nicnsonepauiiHnin Nnepio ouiHoBaNu 3a wkanot Lansky
(Tabn 1).

Puc. 1. MPT ronosHoro Mo3ky. O3HaKu apaxHoifasibHOI KiCTW cyrnpacenspHoi nokanisauii: A — T2-3BaxKeHi
306paxkeHHs B cariTajbHili naowmHi; B — T2-3Ba)xeHi 306paxeHHs B akcianbHi nnowmHi, C — cTtaH nicnsa

eHgockonivyHoi BKLUC y pexumi CSF-drive

Puc. 2. InioctpaTmuBHe 306paxxeHHS HEMpPOeHAO0CKOMNIYHOI XipypriyHOi TEXHIKK:
A - cxeMaTuyHe 306pa)keHHsA TOYKM TpediHauiiHoro oTeopy; B — eHaockoniyHe 306paxeHHs
BEHTPUKYJTIOLMCTOCTEPHOCTOMIT B Maui€HTa 3 riraHTCbKOK CyrnpacensipHO apaxHoiganbHO KicTow [19]
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Puc. 3. IHTpaonepauiiHa aHaToMis Npu BUKOHaHHI eHaockoniyHoi BKC Ta eHgockoniyHoi BKLC:

A - iHTpaonepauiiHMin eHAOCKONIYHUIA BUIISaA KicTu; B, C — eTanu onepauii GopMyBaHHS CTOMU MiX
LWITYHOYKOBOI CMCTEMOIO FONIOBHOIO MO3KY Ta CynpacenspHoto KicTolo (eHaockoniyHa BKC);

D - iHTpaonepauiiHMn eHAO0CKOMNIYHNIA BUISA BHYTPILWHbOI MOBEPXHi CTIHKK KicTKn, 6a3nnspHoi apTepii,
cToBbypa rofoBHOro Mo3ky; E — etan dopMyBaHHS CTOMU MiXK MOPOXHMHOI KiCTU Ta MiXHIXKKOBOI LMCTEPHOLO
(eHpockoniyHa BKLC); F - Burnaa cpopmoBaHoi ctomu, rinogisa Ta niiku rinodiza, 6asnnspHoi apTtepii,
YyepenHMX HepBiB, CMMHKK TYpeLbKOoro cigna

Ta6sanys 1. llkana Lansky (ansa nauieHTiB BikoM A0 16 pokiB)

Oonuc OuiHka cTtaHy, 6an
[MoBHa aKTUBHICTb, HOpMa 100
MiHiManbHi o6MeXxeHHSs hi3UYHOI aKTUBHOCTI 90
AKTUBHWIA, ane WBNAKO BTOMTOETbLCS 80
Binbw BMpa3sHi obMexeHHs akTUBHOCTI, MeHLe Yacy 70

BUTpaYa€ Ans irpoBoi AisNbHOCTI

MiHiManbHa aKTUBHICTb Y PyXJIMBUX irpax, 3alHATUN 60
CMOKiNHUMU irpamm

BasiraeTbcs, ane NpoBOAUTbL Nexayn 6inblwicTb yacy,

aKTVMBHO He rpae, 34ateH 6pat yyacTb y CrOKiAHUX 50
irpax

BinblWicTb Yacy NexuTb y NiXKY, ane Moxe 3anmaTucs 40
CNOKIMHUMU irpamm

BinbLWwicTb Yacy cnnTb, NoTpebye AOMOMOrKN HaABITb Y 30
HaMCMOKINHIWKMX irpax

BinbwicTb Yacy cNuTb, 34aTHWUIA NLLE HAa MacUBHI 20
3aHATTA

He BcTae 3 nixka 10
YMupyLwum 0
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An3anH gocnig)xxeHHs

JocnigXeHHA peTpoCneKTUBHE.

CTaTnCcTMYHMI aHanis

O6pobky 1 aHaniz gaHuWx NMpoBoAMAM 3a AOMNO-
MOroK OMUCOBOiI CTAaTUCTUKM, OAHOMAKTOPHOrO
Ta 6aratodakTOpPHOro aHanisy M MeTOAiIB OUiIHKMK
BUXWBAHOCTI. BMkopucToByBanu nporpamHe 3abesne-
yeHHs Statistica v.10 (StatSoft® Inc., CLLUA, niueHsia N°
STA862D175437Q). TecT Wanipo-Binka 3actocoByBanu
AN nepeBipKW BiAMNOBIAHOCTI KiIbKICHUX 3MiHHUX
HOpMasibHOMY po3no4iny. 15 HoOpManbHO PO3NOoAiNeHnX
AaHMX BUKOPUCTOBYBanuW napaMeTpuyHy CTaTUCTUKY.
Po3paxoByBanu cepegHe apudMeTUyHe 3HavYeHHa (M),
CTaHAapTHY NOXMBKy cepeAHbOro apudmeTnyHoro (m),
cTaHfgapTHe BiaxuneHHs (SD). MopiBHAHHSA NpoBoAUAN
3a gornomorot t-kputepito CTblogeHTa ANS He3anexHoi
BN6ipku. ins nopsagkosoro Tuny aaHux (wkana Lansky)
po3paxoByBanu MegiaHy (Me) i MiXKBapTUIbHUI
iHTepBan (25; 75%).

CTaTUCTMYHY 3HaJYLWiCTb BiAMIHHOCTEN 3a KaTero-
piaNbHUMKW AaHUMU OLiHIOBaNM 3a 4ONOMOrOK KpuUTepito
X% (®iwepa) Ta TecTty MaHHa-YiTHI Ana NopsAAKOBUX
AaHuX. Pi3HMUIO MiX rpynamu BBaxasum CTaTUCTUYHO
3Hauywoto 3a ymosu P<0,05 (pu3unk noxmbkmn <5%).

Pe3synbTatn Ta 06roBopeHHA

TpuBanictb nepebyBaHHSA NauieHTIB y cTauioHapi
nicnsa onepauii 6yna nopiBHAHHOW B 060X rpynax: y 1-n
rpyni - Big 6 ao 18 #i6 (y cepeaHbomy - (10,2+3,1) fobw),
y 2-virpyni - Big 7 o 17 ni6 (y cepegHbomy — (11,3+3,8)
nobwn, p=0,411).

Y nepwin rpyni nauyieHTiB yCKNAaAHEHHS He
3apeecTpoBaHo, ToAi AK Yy APYriA rpyni Manum Mmicue
2 (6%) onepauiiHux ycknaAHeHHs. IHTpaonepauiliHa
apTepianbHa kpoBoTeuya nig Yac BKLC BuHukna B 1 (3%)
Bunaaky. Kposoteua 6yna He3HayHo, He noTpebyBana
NPUMNUHEHHSA Npoueaypu Ta CNOHTaHHO 3ynuHunacs
yepes AeKinbka XBWUINH NicNs 3poleHHs 6e3 6yab-aKknx
nicnsionepauiiHux Hacnigkie. Y nicnsonepauiiHnii nepiog
B 1 (3%) Bunaaky nicna BKUC BuHMKna paHoBa nikBopes.

Micna nikyBaHHA BiA3HA4YeHO 3MeHLEeHHs po3MipiB
Kictn (Ta6n.2).

Y 1-i rpyni B paHHin nicnsonepauiiHnii nepioa
po3Mipu kictm B 5 (26,3%) BMnagkax He 3a3Hanm
CYTTEBUX 3MiH (3MeHWweHHa po3mipie Big 10 go 30%
NopiBHSAHO 3 goonepauinHuMu gaHnmm), we B 5 (26,3%)
— HEe3Ha4yHo 3mMeHWunucs, y 9 (47,4%) — aMeHwWwnnucs Big
51 po 100%. Y 2-1i rpyni B 1 (10%) Bunaaky po3Mipwu
KicTn 3anuwmnuce 6e3 cyTTeEBMX 3MiH, ¥ 4 (40%) -
3MeHwunucs Big 31 1o 50%, y 5 (50%) - Bia 51 4o 100%.

Peunane 3apeecTpoBaHO B OAHOMY BMNaAKy y 1-i
rpyni. IH-TpaonepauinHo Npy NOBTOPHUX EHAO0CKOMIYHNX
onepauisx BisyanizoBaHo 3aKpUTTH CTOMU. AUTWHI ABidi
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nposeaeHo eHgockoniyHy BKC (y nicnsonepauinHuin
nepioa cnocTtepirann peunamns Kictm). MpuHATO
pilleHHSA NpO BUMKOHaHHA eHaockoniyHoi BKLUC vy
nicnsionepauiiHnin nepion. 3a 4Yyac CNOCTEPEXEHHS
nporpecyBaHHs 3aXBOPIOBAHHSA He BiA3Ha4yeHo.

TpuBanicTb XipypriyHoro BTpy4yaHHs - Big 25 no 70 xB
(y cepeaHboMy - (48,4+13,0) xB y rpyni 1 Ta Bia 45 no 70
xB (y cepeaHbomy — (52,5+8,2) xB y rpyni 2 (p=0,378).

Y paHHin Ta ni3Hin nicnsonepadiiHnii nepioa B 060x
rpynax naui€eHTiB He BiA3HAYEHO NOripWEeHHS CTaHy uu
nosiBn AO0AATKOBOrO HEBPO/OriYHOro AediunTy.

3aranbHU CTaH AiTen y aoonepauiiHui nepios
B o6ox rpynax 3a wkanot Lansky Bianosigas y
cepeaHbomy 80 (70;90) 6anam (p=0,924).

Y paHHin nicnsonepauiiHMin nepioa AKIiCTb XUTTS
noninwwunaca: y 1-vi rpyni meaiana - 90 (80;100) 6anis,
y 2-vi rpyni - 90 (80;90) 6anis (p=0,848), y sBinaaneHunn
nicnsonepaduiiHui nepiog — 100 (90;100) 6anis ans
o6ox rpyn (p=0,659), Wwo cBigYNTbL NPO MOPIBHSAHHICTb
pesynbTaTis.

MoBHOro BiAHOBNEHHA (BIACYTHICTb CKapr, perpec
aoonepauiiHMX CMMNTOMIB) Y paHHili nicnsonepauinHunii
nepioa Baanocsa gocsartn B 1-1 rpyni B 6 (33%) nauieHTis,
y 2-n rpyni -y 2 (20%) (p=0,507), Y Binpanenwnn
nicnsonepauinHmin nepioa — BignosiagHo B 12 (63%) Ta
7 (70%) nauienTiB (p=0,712). 3MiHN AKOCTi XWUTTS B
AvHaMiui 6ynm cTaTUCTUYHO 3HaYyLWwWmMMn Ans obox rpyn
(p=0,001).

EdbekTnBHe nikyBaHHsa cynpacensapHux AK vy
AiTel € TeMoto, fIKa AaBHO O6roBOPIOETHCSH AUTAUMMMU
Henpoxipypramu. Ba>xnmBo, WO NOPIBHAHO 3 AOPOCIMM
HaceNleHHaM y aiTer BABIYI BULLA MMOBIPHICTb HAaSABHOCTI
Takoi KicTu, wo notpebye npoBeaeHHS AOCNIAXEHb AN
BM3Ha4yeHHs onepauii Bubopy. ¥ Mipy po3BUTKY ANTSAYOI
Henpoxipyprii B OCTaHHE AecaTuniTTa agepani 6inbwe
yCTaHOB BiAAalTb nepesary eHAOCKOMiYHOMY niaxoay
00 NikyBaHHS nepej TpaAuUiIMHOK MiKpoXipypriuHoto
dheHecTpauielo 3a AONOMOrot KpaHioToMii Ta/abo
WYHTYBaHHA. He3Baxatoum Ha eBOJIIOLiI0 LbOro niaxoay,
npoBeAeHO Mano AoCAigXeHb, HiNbWicTb i3 AKUX Mann
obMexeHuin po3Mip BUbipkK, iMOBIPHO, Yepe3 06MeXeHHs
B OAHOMY LEHTpi WoAo0 po3Mipy nonynsuii nauieHTis,
TOMy HebaraTto yCTaHOB Majan MOXJMBICTb NMPOBECTMU
NOPIBHSIHHS BCiX XipypriyHux meTtoais, wo6 3pobuTn
OCTaTOYHi BUCHOBKM.

Ockinbku cynpacensapHi AK 3a3sunyali nepebiratoTb
6e3cMMNTOMHO, 6iNbLWIiCTb NALUIEHTIB BIiAMOBNSAIOTHCS Big
XipypriyHoro BTpy4YaHHs W obupatoTb KOHCepBaTUBHE
NikyBaHHS Ta cnocTepexeHHs. MNMoTtpeba B XipypriyHomy
BTpPY4YaHHi 6yna obrpyHTOoBaHa AN NAUi€EHTIB 3
BUPA3HUMUN KNIHIYHMMW CMMNTOMaMMU Ta BUCOKUM
PVU3MKOM YCKJlafHEHb, WO noTpebyBano BMKOHAHHS
onepadii.

Tab6auys 2. TomorpadiyHi pe3ynbtatn XipypriyHoOro nikyBaHHa apaxHoiganbHUX KiCT CynpacenspHoi

nokanizauii B paHHin nicnsonepauiliHuii nepion

1-wa (n=19) 0 5 (26,3%) 5 (26,3%) 9 (47,4%) 19 (100,0%)
2-ra (n=10) 0 1 (10,0%) 4 (40,0%) 5 (50,0%) 10 (100,0%)
Ycboro 6 (20,7%) 9 (31,0%) 14 (48,3%) 29 (100,0%)

lpumiTka: 6e3 3MiH — 3MeHLWeHHs po3MipiB KicTn Bia 0 4o 10%; 6e3 CyTTEBUX 3MiH — 3MEHLUEHHS PO3MipiB BiA
11 no 30%; He3HayHe 3MeHLWeHHS — 3MeHLWeHHs po3Mipis Bi4 31 Ao 50%, 3Ha4YHe 3MEHLWEeHHS — 3MEeHLEeHHS
po3mipiB Bia 51 Ao 100%. Pi3HMus MiX rpynamMmn cTaTUCTUYHO He3Hadvywa (p(x?)=0,536).

http://theunj.org




Ukrainian Neurosurgical Journal. Vol. 31, N2, 2025

BingpaneHi pe3ynbTaTtu 3a3BuyYan OUIHIOIOTb
38 3HUKHEHHAM CUMNTOMIB, IHCTPYMEHTA/NIbHUM
niaTBEPAXKEHHSAM 3MEHLUEHHS pOo3Mipy KicTn, noTpeboto
B A0AATKOBMX onepauiax (MOBTOpPHIi eHAOCKOMiYHI
onepauii abo pesBi3ii WyHTyBanbHOI cuctemun). Y
KOXHOr0 3 TPpbOX OCHOBHWUX nNiaxoais (dpeHecTpauis
yepes3 BiAKPUTY KpPaHIiOTOMIilO, KiCTo-nepuToHeasibHe
WYHTYBaHHA Ta eHAOCKoMiyHa deHecTpauisi) € 3HauHi
nepesarn Ta HeAoNiKW. 3@ AAaHWMWU CyYaCHOi HayKOBOI
niTepaTtypu, eHAOCKOMIYHY deHecTpauito BBaXkarTb
HanedeKTUBHILWNM METOAOM NiKyBaHHS apaxHoiganbHNX
KICT.

deHecTpauia BiAKPUTOI KICTWM 3a3BMYa He peko-
MeHZOBaHa sk Halkpawmi MmeToa nikyBaHHs AK uyepes
PU3NKK Ta YCKJAAHEHHSA, AKi BMHUKaKTb MNi4 4ac
KpaHioToMii. OgHaK ofHie0 3 ii nepesBar € Te, WO uUen
niaxia MoXe CnpuaTh He3aseXHOCTi Bif WYHTYBaHHSA
[17,20]. OgHak Taka deHecTpaLis € 3aHaATO arpecMBHUM
BapiaHTOM flikyBaHHS cumnToMaTnuyHmx AK [20,21]. Kpim
TOro, BiAKPUTI NpoLeaypun YacTo HeedeKTUBHI Ta NOB'A3aHi
3i 3Ha4yHOW 4acToTow peuuausie [17, 20, 21]. MNicnsa
BiAKpUTOI peHecTpauii BUHMKAOTb TaKi YCKNaAHEHHS,
SIK MEHiHriT, cybaypanbHa remaTtoma, CyaoMu, reminapes,
OKOpyxoBui napaniy [20, 21].

Yepe3 BiAHOCHI pM3MKW Ta YyCKNAaAHEHHSA, a
TakKoX pe3ynbTaTu MiKpoXipypridyHoi deHecTpauii
CTiHKW KicTW ii 3a3BMYal peKOMeHAYTb piglwe,
HiX iHWi MeToAM nikyBaHHA. KicTo-nepuToHeanbHe
UM BEHTPUKYNOMNEepUTOHEasbHE WYHTYBaHHA €
anbTepHaTMBO MIKpOXipypriyHoi ¢geHecTpauii KicTu.
LyHTyBaHHSA yacTo edeKkTuBHiWe, HiX deHecTpauis
3a gonoMmorow KpaHioTomii [17, 20, 22]. OaHak
Take NiKyBaHHSA MOXe CMPUYUHUTU 3aexHiCTb BiA
WYHTYBaHHSA Ha Bce »uTtTsa [17, 20] i yacTto noTpebye
BMKOHaHHSA MOBTOPHUX onepauin [22, 23].

PU3MK ycknagHeHb NpU WYHTYBAHHI HUXUYURA, HiX
npu BiagKpUTIN deHecTpauii [17, 23], ToMy KoMy 4YacTo
BigAaloTb NepesBary Haj KpaHioTomieto [20, 23].

Yepe3 MOXNMBI yCKNagHEHHs, NOoB'A3aHi 3
MiKpoXipypriyHot deHecTpalielo 3a 4OMNOMOrow
KpaHioToMii Ta LWWYHTYBaHHSM, NOPIBHAHO 3 €HAO0CKOMIYHUM
NiKyBaHHSM, y 6inblWOCTi AOCNiAXEHb AiALWAN BUCHOBKY,
wo eHpgockoniyHa xipypria (BKC a6o BKLUC) € kpawmm
MEeToAOM JflikyBaHHA censpHux AK y aiTelt nopiBHSHO
3 BiaKpuTOl deHecTpauielo abo WYHTYBaHHAM.
Xo4ya eHAoOCKONiYHe XipypridyHe sikyBaHHS LbOro
3aXBOPHOBAHHSA paHille BBaXanocs 06MexXeHUM, HUHI Taki
TUAWU XipypriYyHNUX BTpyYaHb CTanu NpoBoAMTU YacTiwe.

Y 6inbwocTi gocniaxeHb BigAakwTb nepesary
BKLC Hag BKC 3a pe3synbraTaMy BUMBYEHHS LUMX TUNIB
eHgockoniyHoi onepauii. NMpUYNHOK LbOro € 30KpeMma
3MEeHLWEeHHs YyacToTu BigMoB BiAg onepauin BKLC
rnopiBHAHO 3 BKC. OcCKiflbKM MaUi€EHTU MalTb MeHLY
notpeby B noBTOpHIK onepauii npn BKUC nopieHsiHO
3 BKC, BOHM MaloTb MeHWU pu3mnK iHdekUii Ta iHwmx
nicnsonepauiiHnX ycknaaHeHb, SKi MOXYTb BUHUKHYTHU
yepe3 BWKOHaHHS MOBTOPHUX HENPOXipypriyHMx
npoueayp. Takox BKUC nae Hankpalwni WaHc nayieHTy
YCYHYTW BCi KNiHiYHi cumntomn [23].

MpoTte B 6araTbox AOCMIAXEHHAX BiA3HayaloTb
niABULLEHWA pU3KK Npu BukoHaHHI BKLC aHaToMiyHOro
MOLWKOAXKEHHSA Yyepes 6/1M3bKe po3TallyBaHHSA YePEnHUX
HepBiB i 6a3unspHoOi apTepii, OCKiNbkK Xipypru mMawTb
NPONTK Kpi3b KiCTY B MiXHIXKOBY Ta NepeaMOCTOBY
LUMCTEpPHY, Toai AK rnpu BKC xipypru nuwe BigKkpueaTb
anikanbHy MemMbpaHy Ta nepemMilytoTbCsl B KiCTY.
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BucHOBKM

EHpockonivyHa MeToanka Moxxe 6y Tn pekoMeHAoBaHa
Npu NiKyBaHHI cynpacensipHUX apaxXxHoifganbHUX
KicT y AiTen, OCKinbku BOHa edeKkTuUBHa,
ManoiHBa3MBHa Ta NOB’A3aHa 3 HU3bKUMWN MNOKA3HMKaMMn
nicnsonepauinHmMx ycknazeHb i CMepTHOCTI. 3a HawmMm
AaHuMKu, obuasi MmeToankn (BEHTPUKYNOKICTOCTOMISA
Ta BEHTPUKYNOKICTOLUMCTEPHOCTOMISA) BUABUINCS
Manxxe OAHAKOBO ePEeKTUBHUMWU 3a KAIHIYHUMKU Ta
paAionoriyHMMn gaHuMu.

BuaBneHHs peokni3ii CTOMKU NiCNs BEHTPUKY-
NOKICTOCTOMIT y BMNagkax peuumamBy CBiAYUTb NpoO
BaX/IMBICTb NMPOBEAEHHSA BEHTPUKYNOKICTOLUCTEPHO-
cToMiil nmig 4yac noyaTkoBOi onepauii Ans 3anobiraHHs
peunamnBy KicTu.

EHpOCKONIYHI METOAMKK NiKYBAHHA CUMATOMATUYHNX
cynpacensgpHuMXx apaxHoiganbHUX KiCT AakTb
3MOry AOCSIFTU CTIMKOro perpecy KiiHiYHUX BUSBIB
3aXBOPIOBAHHSA 3 MiHIMaNbHOK MMOBIPHICTIO NOBTOPHMX
onepaduin.

Ha Hawy AyMKy, BUSBNEH| YyCKNaAHEHHS MOB'A3aHi
3 aHaTOMiYHMMM ocobnmBOCTAMM, a He 3 BUOBOpPOM
mMetoankn. OAHaAK, 3 Ornaay Ha AaHi Cy4dyacHuX
AOCNiAXEeHb Ta Hali pe3ynbTaTu, € CYTTEBA pi3HUUA
3a 4acToTOK peumamBiB MiCNS BEHTPUKYNOKICTOCTOMIT
Ta BEHTPUKYNOKICTOLMCTEPHOCTOMIT nig 4ac Tpusa-
N10ro cCrnocTtepexeHHs. Mu AinwnmM BUCHOBKY, WO
BEHTPUKYNOKICTOLMCTEPHOCTOMIIO CANif po3rnagaTtu K
npoueaypy Bnbopy npu nikyBaHHi 3a3Ha4eHNX BUNAAKiIB.

Po3kpurta indpopmauii

KoHopnikT iHTepecis

ABTOpW 3aaB/ISAOTb NPO BiACYTHICTb KOHMNIKTY
iHTepecis.

ETnyHi Hopmu

Yci npoueanypu, BUKOHaHI nauieHTamM nig 4ac
AocniaxeHHsa, BiAnNoBifalwTb €TUYHUM CTaHAapTaMm
iHCTUTYUINHOro Ta HauioHa/IbHOro KOMITETIB 3 eTUKMU,
lenbciHcbKi aeknapauii 1964 poky Ta ii ni3HIWKUM
nonpaskaM abo aHanoriYHMM eTUYHUM CTaHAapTaM.

IHgopmoBaHa 3roaa

Big KOXHOro nauieHTa oTpuMMaHoO iHOpPMOBaHY
3roay.

DiHaHCyBaHHSs

Jocnig)XeHHs He Mano CNOHCOPChKOI NiATPUMKW.
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