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the temporomandibular joint, caused by prosthetic errors with implant
support, and methods of their treatment
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Abstract: a comprehensive diagnostic approach to the analysis and treatment of neuromuscular and
occlusal-articulatory dysfunctional conditions of the temporomandibular joints, caused by irrational
implant-supported prosthetics, represents a critical challenge in modern dentistry. In addressing this is-
sue, advanced diagnostic methods were employed, enabling a thorough analysis of the etiopathogenetic
factors involved in the development of these conditions. As a result of the data analysis, key factors con-
tributing to the dysfunctions were identified, and a diagnostic protocol was proposed that significantly
enhances the accuracy of diagnostics and the quality of treatment. The novelty of the research lies in the
creation of a comprehensive diagnostic, analytical, and therapeutic algorithm, which minimizes the risk
of treatment errors and improves the prognosis for patient rehabilitation. The relevance and significance
of this work are confirmed by the following factors: reduction of the clinical manifestations of temporo-
mandibular joint dysfunction, normalization of compensatory mechanisms that enhance the function
of the temporomandibular joint, as well as improvements in the patients’ psycho-emotional state and
quality of life. The research results demonstrate the potential for widespread application of the proposed
diagnostic and treatment methods in global practice, contributing to improved therapy outcomes and the
prevention of complications associated with temporomandibular joint disorders.

Keywords: Diagnostic Imaging; Prosthodontics; Dental Occlusion; Temporomandibular Joint;
Temporomandibular Joint Dysfunction Syndrome; Dental Restoration Failure; Occlusal Splints; implant-
supported prosthesis.
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Introduction

The problem of neuromuscular and occlusal-
articulatory dysfunctions of the temporomandibular
joint (TMJ) represents one of the most pressing
and complex complications in modern dentistry.
Improper implant-supported prosthetics often
leads to changes in the stomatognathic system,
resulting in significant functional and aesthetic
impairments for patients. According to statistics,
10 to 15% of the adult population suffers from
various forms of TMJ dysfunction, including those
caused by inadequate prosthetics. Women aged
20 to 40 are more prone to these disorders (May,
Blatter, Louvrier, & Broome, 2022). The primary
manifestations of the pathology include crepitus,
clicking during mouth opening, pain in the joint
area, and restricted mandibular mobility (Souza,
Lima, Souza, Martins, Melo, & Leite, 2020).

Key aspects of diagnosis include both clinical
methods (inspection, palpation) and instrumental
techniques, such as magnetic resonance imaging
(MRI) of the TMJ, computed tomography (CT) of
the facial bones, condylography, electromyography,
intraoral scanning of the upper and lower jaws, and
analysis of occlusal-articulatory relationships using
a digital articulator (Scriboni, 2023). Treatment
for TMJ dysfunction involves pharmacotherapy,
physiotherapy, and orthopedic interventions
(Omrani, 2020).

In this context, the study of the etiopathogenetic
factors underlying these disorders, as well as
the development of a comprehensive diagnostic
and therapeutic algorithm, is of particular
importance. Analysis of recent studies indicates
that improperly performed prosthetics lead to
changes in neuromuscular coordination and
occlusal interactions, as confirmed by clinical
and experimental data (Krzewski, Baranowski,
Zubrzycki, Stachurski, & Borowicz, 2020). Con-
temporary diagnostic and therapeutic approaches
to TMJ dysfunction emphasize the need for an
integrated approach, combining both clinical and
instrumental methods of investigation (Scriboni,
2023).

Nevertheless, despite significant advancements
in this field, many aspects remain insufficiently
studied. A key aspect of research is identifying
specific etiopathogenetic factors contributing to
the development of TMJ dysfunction. Recent

ISSN 2786-6661
eISSN 2786-667X

studies suggest that dysfunctions may be associated
not only with mechanical factors but also with
neurogenic and vascular components (May et al.,
2022). For instance, altered joint biomechanics can
lead to secondary changes in muscle activity and
neural regulation, complicating the clinical picture
and making treatment more challenging (Omrani,
2020).

This study presents a detailed clinical case
of a patient with neuromuscular and occlusal-
articulatory TMJ dysfunction, which developed due
to errors made during the fabrication of implant-
supported suprastructures. The patient sought
treatment following implant therapy and prosthetic
work, presenting with a medial bite and Angle’s
Class III malocclusion. After prosthetic treatment
and selective grinding of the suprastructures and
natural teeth, the patient was left without stable static
contacts between the teeth, which led to severe pain
and muscle spasms in the maxillofacial region. We
conducted a comprehensive clinical examination
and provided treatment using a myorelaxation-
repositioning splint based on Rudolf Slavicek’s
methodology (Krzewski et al., 2020).

Thus, this research aims to address several
issues related to the diagnosis and treatment of
neuromuscular and occlusal-articulatory TMJ
dysfunctions that arise from improper prosthetics.
The findings may contribute to the development
of new standards in dental prosthetics and TMJ
dysfunction management, ultimately improving
patient quality of life and reducing the risk
of complications and recurrence in treatment
(Scriboni, 2023).

Aim

To develop an algorithm for a series of
diagnostic measures and a treatment method
for neuromuscular and occlusal-articulatory
dysfunction of the temporomandibular joint caused
by improper implant-supported prosthetics, aimed
at improving clinical outcomes and preventing
such complications in the future.

Materials and Methods

A 45-year-old female patient sought con-
sultation at the Department of Prosthodontics,
Bogomolets National Medical University. Initially,
a visual examination of the face was performed to
assess asymmetry. This was followed by a clinical
postural diagnosis, after which a photo protocol
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was established to determine the starting point for
treatment and for subsequent digital analysis.

The patient was interviewed, and medical history
was taken, along with a questionnaire to gather
comprehensive and accurate information. A clinical
examination was then conducted, which included
palpation of the masticatory muscles, temporal,
sternocleidomastoid, trapezius, medial pterygoid
muscles, and the muscles of the floor of the mouth,
as well as palpation of the temporomandibular joints
(TMJ) during mouth opening (Migliore, 2023).
The degree of mouth opening was assessed using a
Gamma dental ruler. A neurological examination of
the 12 cranial nerve pairs was also conducted. An
intraoral examination was performed to assess the
condition of the teeth and existing suprastructures.
Condylography was carried out using the Cadiax
4 system (Gamma Dental, Austria), a method
for recording and analyzing the parameters of
mandibular movements.

The upper and lower jaws were scanned
using the Primescan Connect intraoral scanner
(Dentsply Sirona, Germany), and bite registration
was taken for further analysis using the Amann
Girrbach AG digital articulator (Austria) — Artex
CT. Electromyography was performed using an
8-channel Bio-EMG-III electromyograph, and
the data was analyzed with BioPAK version 8.80
software (BioResearch Associates, Inc., Milwaukee,
WI, USA) (Szyszka-Sommerfeld, 2019).

Computed tomography (CT) of the facial bones
was performed using the MyRay Hyperion X9
PRO 3D/2D scanner (Cefla S.C., Italy) (Y. Balel,
2023).

To determine the musculoskeletal position of
the mandible, an individual deprogrammer made
from PEEK and A-silicone (Futar D) was used for
bite registration, followed by verification of the
reproducibility of this position (Kwang-Ho, Choi,
2017).

Results

The patient visited a private dental clinic
9 months ago with complaints of missing posterior
teeth in the lower jaw, which made chewing difficult,
as well as a pronounced aesthetic defect in the
anterior maxillary teeth. As part of the treatment,
dental implants were placed in regions 1.1, 2.1,
3.5, 3.6, 4.6, and 4.7, followed by prosthetics on
the implants several months later.

ISSN 2786-6661
eISSN 2786-667X

After the completion of the prosthetic phase,
the patient began experiencing discomfort during
occlusion and pain when chewing in the area
of the lower posterior teeth, accompanied by
marked muscle discomfort and spasms. To address
these symptoms, the dentist repeatedly adjusted
the occlusal contacts, but no improvement was
observed. These adjustments resulted in the patient’s
natural teeth being ground down, leading to the loss
of occlusal contacts and worsening muscle pain.
To normalize occlusal contacts, the dentist
fabricated a direct overlay for the lower teeth
using a bis-acrylic composite material, which led
to a slight improvement in the patient’s condition.
However, severe muscle pain and spasms persisted.
Subsequently, the patient sought consultation and
treatment at the Department of Prosthodontics,
Bogomolets National Medical University, where
detailed diagnostics were conducted to analyze
occlusal relationships and formulate a treatment
plan.
Palpation revealed tenderness in the temporal,
masseter, and sternocleidomastoid muscles on both
sides. Particularly pronounced tenderness was noted
in the right masseter and digastric muscles. The
sternocleidomastoid muscles exhibited sharp pain
when the head was turned to the opposite side of the
palpated muscle, leading to significant spasms in the
masticatory muscles. During the patient interview,
she also reported issues with her vestibular system,
manifesting as balance disturbances.
Following axiography, the following results
were obtained:
1. Maximum Excursion Distance:
— Protrusion: Right side — 4.39 mm, Left side
—8.97 mm.

— Mediotrusion to the right: Right side —
11.98 mm, Left side — 1.42 mm.

— Mediotrusion to the left: Right side —
1.38 mm, Left side — 9.88 mm.

— Opening/Closing: Right side — 12.43 mm,
Left side — 13.65 mm.

Conclusion: Significant asymmetry is observed
in protrusive movements, with the right side
showing reduced movement compared to the left,
which is within normal limits.

2. Reproducibility:

— Protrusion: Right side — 0.05 (3 mm), Left

side — 0.09 (3 mm), 0.15 (5 mm).
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— Mediotrusion to the right: Right side —

0.18-0.22, Left side — no data.

— Mediotrusion to the left: Right side — no

data, Left side — 0.07-0.11.

— Opening/Closing: Right side — 0.36-0.78,

Left side — 0.50-1.32.

Conclusion: Reproducibility is greater on the
left side during protrusion and mediotrusion to the
left, indicating more stable movements of the left
joint, which is within normal limits compared to
the right.

3. Retral Stability:

— Protrusion: Right side — 0.01-0.13 mm, Left

side — 0.15 mm.
— Mediotrusion to the right: Right side —
0.01-2.01 mm, Left side — 0.01-0.26 mm.
— Mediotrusion to the left: Right side — no
data, Left side — 0.01-0.21 mm.
— Opening/Closing: Right side
0.24 mm, Left side —0.01-0.21 mm.

Conclusion: Retral stability shows minor
changes in both joints, with greater variability
observed on the right side during mediotrusion to
the right.

4. SCI and TCI Angles:

— SCI Angles:

— Protrusion: Right side — 38.51°, Left side —

28.78°.

— Mediotrusion to the right: Right side —

39.53° (3 mm), Left side — no data.
— Mediotrusion to the left: Right side — no
data, Left side — 28.44° (3 mm).

— Opening/Closing: Right side — 41.49°
(3 mm), Left side — 36.76° (3 mm).

— TCI Angles:

— Protrusion: Right side — 0.00°, Left side —
-0.22°.

— Mediotrusion to the right: Right side —

12.56° (3 mm), Left side — no data.

— Mediotrusion to the left: Right side — no

data, Left side — 1.74° (3 mm).
— Opening/Closing: Right side—3.56° (3 mm),
Left side — -2.38° (3 mm).

Conclusion: The SCI and TCI angles indicate
significant differences in the inclination and rotation
of the joints during protrusion and mediotrusion.
However, during opening/closing, the angles are
more symmetrical.

0.01-
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5. Start/End Difference:

— Protrusion: Right side — 3.41 mm, Left side
—8.38 mm.

— Mediotrusion to the right: Right side —
1.13 mm, Left side — 0.70 mm.

— Mediotrusion to the left: Right side —
1.18 mm, Left side — 9.80 mm.

— Opening/Closing: Right side — 12.13 mm,
Left side — 13.35 mm.

Conclusion: During protrusion, the length of
the track from start to end is significantly shorter
on the right side. A substantial difference is also
noted during mediotrusion to the left. Movements
during opening/closing are symmetrical.

6. Maximum Speed:

— Protrusion: Right side — no data, Left side —
7.011 sec.

— Mediotrusion to the right: Right side —
52.22 mm/sec.

— Mediotrusion to the left: Left side —
48.89 mm/sec.
— Opening/Closing: Rightside—58.89 mm/sec,
Left side — 52.22 mm/sec.

Conclusion: The maximum speed of
movements during protrusion and mediotrusion
shows minimal differences.

7. Straightness and Rotation:

— Kobs Coefficient:

— Protrusion: Right side — 0.02, Left side —

0.03.

— Mediotrusion to the right: Right side — 0.10.

— Mediotrusion to the left: Left side — 0.02.

— Opening/Closing: Right side — 0.14, Left

side — 0.09.

— Rotation Angle (Gamma):

— Protrusion: Right side—2.790 over 8.352 sec.

— Mediotrusion to the right: Right side — 5.63°.

— Mediotrusion to the left: Left side — 1.82°.

— Opening/Closing: Right side — 33.03°, Left

side — 67.01°/mm.

Conclusion: ~ Deviations in  straightness
and rotation angles show minor asymmetrical
movements. However, during opening/closing, the
rotation angles are significantly larger.

Based on the electromyography data of the
masticatory muscles in a seated position, the
following results were identified:

In the resting state, increased bioelectrical
activity was observed in all masticatory muscles,
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A. Protrusion/retrusion

C. Mediotrusion to the left
Fig. 1. Recording of movements of the

especially in the right temporal muscle. Periodic
sharp increases in muscle activity, accompanied by
spasms, were noted.

During tooth clenching, the bioelectrical
activity of all masticatory muscles was significantly
reduced, with a particularly pronounced decrease
in the right masseter muscle. The symmetry of the
temporal muscles’ function remained high, but the
symmetry of the masseter muscles’ activity was
unsatisfactory: the temporal muscle activity was
higher on the right side, while the masseter muscle
activity was higher on the left. Muscle activity
synchronization was disrupted, with the right
temporal muscle being the first to activate, and the
right masseter muscle being the last. The spasms
that occurred after tooth clenching made it difficult
to continue recording.

During chewing, a mixed type of chewing
movements was registered. The bioelectrical
activity of the temporal muscles and the right
masseter muscle was within normal limits, while the
activity of the left masseter muscle was moderately
reduced. The symmetry of the temporal muscles’
function was assessed as satisfactory, while the
symmetry of the masseter muscles’ function
remained low. Temporal muscle activity was higher

ISSN 2786-6661
eISSN 2786-667X

B. Mediotrusion to the right

D. Opening/closing
lower jaw obtained using condylography

on the right side, and masseter muscle activity
was higher on the left. Muscle synchronization
was rated as satisfactory. However, after tooth
clenching, spasms reoccurred, complicating the
data recording process.

During swallowing, bioelectrical activity
readings were satisfactory, although increased
activity in the right temporal muscle was
observed.

Analysis of cephalometric
revealed the following data:

Skeletal characteristics

— Skeletal Class III (severe)

— Maxilla: normal

— Mandible: protrusion (severe)

— Chin: protrusion (severe)

— Mesocephalic type

Dental characteristics

— Class II molar relationship (severe)

— Opverbite: anterior crossbite (severe)

— Deep overbite: deep bite (mild)

— Inclination of upper incisors: normal

— Inclination of lower incisors: severe linguo-

version

— Interincisal angle: large (severe)

— Incisor exposure: gingival smile (moderate)

radiography
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Fig. 2. Electromyography data

Soft tissue profile

— Upper lip: severe retrusion

— Lower lip: severe retrusion

After thorough diagnostics and analysis of the
data obtained, the occlusal splint was removed from
the patient’s lower teeth, resulting in the absence
of occlusal contacts; the remaining contacts were

maintained exclusively on the splint. Subsequently,
the upper and lower jaws were scanned using an
intraoralscanner,andbiteregistrationwasperformed
in a musculoskeletal stable position. These data
were used to position the models of the upper and
lower jaws in a virtual, fully adjustable articulator,
considering the individual parameters determined

Fig. 3. Cephalometric analysis
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via axiography. The height of the lower third of the temporomandibular joints and associated
the face was established based on cephalometric muscles, with more pronounced dysfunction on
analysis according to Slavicek and the results of the right side. Cephalometric radiography and
the cephalometric radiograph (CR). Based on this cephalometric analysis confirmed the presence
data, a repositioning and myorelaxation splint for of a severe skeletal condition, including marked
the upper jaw was fabricated. Two hours after the mandibular protrusion and a deep bite.

start of splint use, the patient reported significant The treatment algorithm included the
relief. Over the next 7 days, the patient experienced fabrication of a repositioning and myorelaxation
substantial relaxation of the masticatory muscles splint for the upper jaw and the production of
and normalization of vestibular function. Selective temporary suprastructures, resulting in a significant
grinding of the splint was then performed under improvement in the patient’s overall condition,
conditions of both static and dynamic occlusion. a reduction in muscle pain, and normalization of
After 3 months of using the splint, the patient vestibularfunction. Toachievestableandpredictable
reported  significant overall improvement, results in similar cases, an individualized approach
reduced pain levels, and a decrease in spasmodic isrequired, based on the outcomes of comprehensive
contractions of the postural and masticatory diagnostic and treatment algorithms, which help
muscles. The next stage involved the fabrication prevent further dysfunction and recurrence.

of temporary suprastructures, 3D-printed from Financing
composite material, based on the repositioned This study did not receive external funding.
position established with the splint. Conflict of interest

Conclusions Authors declare no conflict of interest.

In this clinical case, a comprehensive Consent to publication
diagnostic analysis was conducted on a patient All authors have read the text of the article and
with neuromuscular and occlusal-articulatory article gave consent to its publication.
dysfunction of the temporomandibular joint, ORCID ID and authors contribution

caused by improper prosthetics on dental implants. 0000-0003-0531-9881  (A,B,C,D,E,F) Ilya

The diagnostic algorithm revealed significant Naumovich

asymmetry in mandibular movements, major 0000-0002-9005-6686 (A,B,C,D,E,F) Yevhen

occlusal contact disruption, and high bioelectrical Koval

activity of the masticatory muscles, indicating A —Research concept and design, B — Collection

substantial functional impairments. and/or assembly of data, C — Data analysis and
Axiographic and electromyographic studies interpretation, D — Writing the article, E — Critical

demonstrated an imbalance in the function of revision ofthe article, F — Final approval of the article
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KoMiuiekcHMid TiarHOCTHYHMI aHAJII3 eTIONATOreHeTHYHUX (PAKTOPIB
PO3BHUTKY HEHPOM’s130BOI TA OKJIIO3iHO-apPTUKYIALINHOI I CPYyHKILII
CKPOHEBO-HU/KHBOLIEIEIHOI0 CYI100a, 3yMOBJICHOI OTPilIHOCTAMHM
NPOTEe3yBAHHS 3 ONMOPOI0 HA iIMIJIAHTATH, TA METOAH IX JIKYBAHHS

s HaymoBuu', €Bren KopaJjin?

! AcmipanT kadeapu opronequaHoi croMarosnorii, HamonanbHN METUYHNN YHIBEPCUTET IMEHI
0.0. boromonb1is, Kuis, Ykpaina

2 JIoleHT, KaHauIaT MeqUYHUX HayK, HallioHanpbHUI MeAUYHUN YHIBEPCUTET IMEH1
0.0. boromons1s, Kuis, Ykpaina
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Anomauin: xomniekcuutl O0iaeHOCMUYHUU NIOXI0 00 AHANIZY MA NIKY8AHHS HeUpom s308ux ma
OKTIO3IUHO-APMUKYIAYIUHUX — OUCHYHKYIOHATLHUX ~ CMAHIE  CKPOHEBO-HUINCHbOWENIeNHUX — cy2n00i8,
3YMOBIEHUX HEPAYIOHATILHUM NPOME3Y8AHHAM 3 ONOPOI0 HA IMIIAHMAMU, € KPUMUYHOIO NPOOIEMOI0
cyuacnoi cmomamonozii. [{ns eupiuienns yiei npodnemu 3acmocogysanucs nepeoosi Memoou 0iaeHoCmuK,
Wo 003601UNU PEeMEeNbHO NPOAHANIZY8aAMU emionamo2eHemudti akmopu po3eumky yux cmauie. V
pe3yiomami aHanizy OMpUMaHux Oamux OY10 BUAGNEHO KIIOY08I (PaKmopu, wjo cnpusioms pO3GUMKY
oucehynxyitl, i 3anponoHo8aro OiaeHOCMUYHUL NPOMOKO, AKUL CYMMEBO NIOBUULYE MOUHICTb OlACHOCMUKU
ma sakicmo AiKysanus. Hosusna 0ocniodcenuss nouseac y CmeopeHHi KOMHIEKCHO20 Oia2HOCMUYHORO,
AHANIMUYH020 MA MePanesmuiH020 al0pUmMYy, KU MIHIMI3YE PUSUK HOMUNOK Y IKYBAHHT Ma NOKPAWYE
npoeHo3 peabinimayii nayienmis. Axmyanvuicms ma 3Hadywicme yiei podomu niomeeporcyEmvCs
Maxkumu paxmopamu. 3MeHuleH A KIIHIYHUX NPOos8i6 OUCHYHKYIT CKPOHEBO-HUNCHbOUeLeNHO20 CY2N00d,
HOpMAni3ayiss KOMNEHCaAMOPHUX MEXAHI3MIB, Wo NOKPAUIOmMyb QYHKYIIO CKPOHEBO-HUNCHbOUELeNHO20
cyenoba, a makodic NONNUEHHS NCUXOEMOYIUHO20 CIaKy ma akocmi dcumms nayienmis. Pezynomamu
00CNIONHCENHA OeMOHCMPYIOMb  NOMEHYIAl WUPOKO20 3ACMOCY8AHHA 3ANPONOHOBAHUX Memooie
OlaecHOCMUKYU Ma NIKY8AHHA Y CEIMOBIU NPpAKmuyi, uwjo Cnpusie Ni08UUeHHIO0 epeKmueHocmi mepanii ma
npoghinakmuyi ycK1aoHeHb, N08 SI3AHUX 13 NOPYULEHHAMU CKPOHEB0-HUMCHbOULENeNnHO20 CY2l100d.
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AHaJIi3 0c00JIMBOCTEH M0JIOKEHHA BiIPOCTKIB r'JIKH HUKHBOI HIeJ1enH
Y XBOPHX 3 00J1bOBUM CHHAPOMOM THCHYHKILIT
CKPOHEBO-HH:KHbOIIEJIEITHOT0 CYI100y

Muxaiisio lymenko, Banepiit Hecnpsiabko

Kadenpa oproneanynoi cromarosorii, HarioHanbHu#i MeTHYHUI YHIBEPCUTET
imeni O.0.boromonbis, M. Kuis, Ykpaina

Address for correspondence:
Mykhailo Dumenko

E-mail: dumenkomv(@gmail.com

Anomauia: ouc@yHKyis CKPOHEBO-HUICHbOWENIENHO20 CY2l00y € PO31A00M, NPU SAKOMY PO3MID i
NOJLOJHCEHHS KICIKOBUX CIMPYKMYP (6UPOCMKO8020 Ma 8iHYEB020 8IOPOCMKIE HUICHBOT Ujellent,) Marmy
cymmesi giominHocmi. Memoiwo 6yn0 00CHiONCeHHA AHAMOMIYHI 0COOMUBOCMI KICIKOBUX CMPYKMYD
CHIC y xgopux pi3Hux KaiHi4HUX 2pyn 60160801 OUCHYHKYIT 0151 BUABTEHHSA AHAMOMIYHUX NPEOUKMOpPi6
JiKy8anus. B 0ocnioocenns exaroueno 168 nayienmis: 138 nayienmis — 00cnioxncysanoi epynu 3 601606010
O0CHII]C, 30 ocib — koumponvha epyna. Bcim yuachukam 0ocnioxcenHss nposoounoch Cmanoapmu308ane
KJIHIYHe 00CmedCceHHA NayicHmié ma KOHYCHO-NpOMeHe8a Komn'tomepua momoepaghia uepena. V
nayieumis 3 pisHuUMU KAiHiYHUMU nposeamu 601v060i OCHII[C 0ocmosipho 6cmanosieHo HAs8HICMb
HU3KU 3MIH pO3MIDI6 Ma NOLONCEHHS KICMKOBUX CIMPYKMYD GUPOCMKO8020 MA BIHYEB020 BIOPOCMKIB
HUMICHBOI weleny (nepesasrcHo y cmopoHy 30invuienns). Ilpu yvomy y nayieumie 3 mianciero, wo
acoyiioeana 3 20108HUM 0ONleM, CHOCMEpPIeanoch HAaubilbul supadicene 30LNbUIeHHS BULEBKA3AHUX
AHAMOMIYHUX NAPAMEMPIB.

KirouoBi ci0Ba: CKpOHEBO-HIKHBOLIETCHNHUH CyrIo0, CHHAPOM JAUC]YHKIII CKpPOHEBO-
HIDKHBOILEIICTTHOTO CYIII00y, CHHAPOM MiogaciianbHOTo OO0, KOHYCHO-IPOMEHEBa KOMII IOTEpHA
Tomorpadis, A1arHOCTHUKA.

Beryn HSIOTHCS y PI3HUX JItofiel. 30KkpemMa, HaxXuil CyT-

JuchyHKIIS € OaHI€I0 3 HAUMOIIMPEHIINX JI000BOrO0 BHCTYITY, IIO BIUIMBAE HA HUIAX PYXY
MaTOJIOTiil CKPOHEBO-HI)KHBOILEJIECITHOTO CYIJIO- BHPOCTKA i OOCPTaHHS TUCKA, TAKOXK PI3HUTHCS
6a (CHILIC) (Slade et al., 2016). fCHILIC € 6ara- cepen oci6 (Pandis, Karpac, Trevino, Williams,
TO(haKTOPHUM PO311aI0M, Jie po3Mip i monmoxeHHss  1991; Dhannawat, Shrivastav, Kamble, Banerjee,
KICTKOBHUX CTPYKTYp BiJirparoTh BaxauBy poib. 2020). Ha naHwuii yac HayKOBi MOIIYKH, OB’ s13a-
CHILIC mae ynikanbHy MOpdoIIOrito, sika BKIO- Hi 3 npodiieMoro 6ompoBoi fCHILC, mepeBaxHO
4ya€ BUPOCTKOBUM BIIPOCTOK HIKHBOI IIENENH, 30CepepKEHI Ha JOCIIDKEHH] po3MipiB Cyriio0o-
CYIJIO0OBY SIMKY, CYIJIOOOBY ropOka, Karcyiy, BOI IIITMHH, KOH(DIrypallii ToJIOBOK BUPOCTKIB, TX
BHYTPIIIHBOCYTTIOOOBHI ITUCK 1 3B'I3KOBUI ama- IMOJIOKEHHI Ta KyTl HaXWIy CriI000BOro ropoOka.
par (Okeson, 2019). Po3Mmip Ta nonoxxeHHst KoM- [Ipu 11boMy pe3yabTaT IPOBEICHUX JOCIIKCHb
noHeHnTtiB CHIIC, B ToMy umcIi BUPOCTKOBOIO 3ajHINarOThCs cynepewtnBumu (Westesson, Bifa-
BIIPOCTKY HWKHBOI IMIENIeNH, CYTTEBO Biapi3- no, Tallents, Hatala, 1991; Al-Rawi, Uthman, So-
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deify 2017), He3Baxkaroun Ha TOIIYK aHATOMIid-
HUX TPEIUKTOPIB KIIOYOBUM MJIs YCHIIIHOTO
JIKyBaHHS Ta IPOTHO3Y.

Mera

JlocaiguTh aHAaTOMIYHI OCOOJIMBOCTI KICTKO-
Bux crpyktyp CHILIC y XBopux pi3HUX KIIiHIY-
HUX Tpyn 001b0BOi TUCOHYHKIIT A BUSBICHHS
AHATOMIYHUX TIPEIUKTOPIB JIKYBaHHS (ONTHMIi-
3allii aITOPUTMY BEICHHS TAKHX XBOPHUX).

Marepiaau Ta MeTOAU

B nmochimkeHHI u3aiiHy «BHUIAJOK-KOHT-
poiib» B35 y4acTh 168 marienTiB (116 xiHOK
ab6o 69% Tta 52 yomoBiku abo 31%). 3 HUX 10
JocaiKyBaHoi rpyn Oyno BkiarodeHo 138 ma-
uieHTiB 3 6ompoBoto TCHILIC, a 1o koHTpOIB-
HOi — 30 6e3cHMMITOMHHX MaIli€EHTIB. YYacTh y
JOCIIJPKEeHHI Tepea0dadana BiOBIIHICTh TAKUM
Kputepism: Bik Bix 18 mo 60 pokiB, HiTICHICTH
3yOHUX pSIB Ta HAasABHICTh 1HHOPMOBAHOI 3rO/IH.
Kputepisimu BUKIIIOUEHHSIM OyJU: NALIEHTH 3 03-
Hakamu octeoaptposy CHILC, TpaBmamu roso-
BU Ta U] B aHaMHeE31, ICUXIYHUMHU pO3J1aJIaMH,
3aXBOPIOBAHHSIMH KpOBI 200 TOPMOHAIBLHUMU
MOPYLICHHSMHU.

KonTponbny rpyny cknaganu 30 maii€eHTiB
(19 xinok a6o 63,3%, 11 gonosikiB abo 36,7%)
13 cepenHiM BikoM 33,7 poku, y AKkux He Oyio 60-
apoBux nposieie ACHIIC. 1i narieaTn HE cKap-
KUJIUCS HA OU1b a00 nmuckomMpopT y cyrobi, He
Majau OpyKCHU3My, MOpYLIEHb HPU BIIKPUBAHHI
poTa, a TaKOX BiAXWJIEHb a00 OOMEXKEHb PyXiB
HIWKHBOI mienenu. JlocnimpkyBaHa rpymna BKIIO-
yana 138 mamienTiB (97 xxinok a6o 70,3% , 41 4o-
70Bik a60 29,7%) i3 cepenHiM Bikom 34,6 pokwu.

Ha nepmomy etami BCi Maii€eHTd 3 MposiBa-
MU OO0JII0 PO3MISAATIHCS K €UHA TOCIIKyBaHa
rpyna. Ha apyromy erani BoHu Oynu po3moisieHi
Ha TIATPYNH 3aJIeKHO Bijg XapakTepy 0oiro (Bia-
MOBIAHO /10 MIKHApOAHIH Kiacudikauii po3naaiB
CHIIC) (International RDC/TMD Consortium
Network, International association for Dental
Research, Orofacial Pain Special Interest Group,
International Association for the Study of Pain,.
2014):

[Miarpyna A: 31 mamient (22,5%) 13 okainizo-
BaHUM OosieM (24 >KiHKH, 7 YOJIOBIKIB);

[Migrpyna b: 51 namient (37%) i3 6onem, 1m0
ippazitoe B ymieBy 30HY (36 XiHOK, 15 4oyoBi-
KiB);
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[Tinrpyna B: 27 mamienTis (19,5%) i3 6onem,
10 MONIMPIOETHCS Ha Mo3ainuienl 30HU (16 xi-
HOK, 11 40MOBIKIB);

[Migrpyna I': 29 mamientiB (21%) 13 Gonem,
10 CYTIPOBOIXKY€EThCS TOJIOBHUM OosieM (21 kiH-
Ka, 8 4OJIOBIKiB).

VYV pociigKeHH] 3aCTOCOBAHO TaKl METOMM:

— KJIIHIYHE 00CTEKEHHS MMAIl€HTIB, 110 BKIIIO-
Yajo ONUTYBAHHS, OIVISJ, @ TAKOX MaJbIAI[I0
NPUBYITHOI Ta CKPOHEBOI JIISHOK, O14HOTO
KPUJIOTIOAIOHOTO M’si3a Ta M’sI31B aiadparMu mo-
POXXHUHH POTA;

— KOHYCHO-TIpOMEHEBa KOMII I0TepHa TOMO-
rpadis (KIIKT) gepena qis OIiHKA aHATOMO-TO-
norpaiyHUX TapaMeTpiB KiCTKOBUX CIICMCHTIB
CHUIC. VYci KITKT-300paxenHs Oyau oTpUMaHi
i 4ac mepuioro Bi3uTy. JlocnmikeHHsS MpOBO-
JUIIOCH 32 AonoMororo anapaty MyRay Hiperion
X9, a 00poOKa TaHUX 3AIMCHIOBAIACH Y TPOTPaAM-
HoMmy 3aOe3neueHHi RadiAnt DICOM Viewer
2024.1.

Ha nouarky BuMiptoBaHHsS Oynu BH3HAueH1
TpU OPiEHTOBHI TUIOMIMHU. OPIEHTHPOM IS TO-
PHU30HTANIBHOT IIOIMKHY ciiyTyBaia Opankdypr-
cbKa ropu3oHTasb. CaritanpHa IJIOUIMHA BU3HA-
Yayach JiHI€I0, SKa MPOXOAUTH BiJl BEPXHBHOTO
JOOHOr0O HOCOBOTO INBa JO TOMOTpadiuHOro
[EHTPY BEITUKOro OTBOPY. PpoHTaNbHA TUIOIIH-
Ha BCTAHOBIIIOBAJACh 3a JIHIEI0, IO MPOXOAUTH
Yyepe3 EHTPU TOJIOBOK BUPOCTKOBUX BiJJPOCTKIB
(TepmiHabHA BICH).

BumiproBanHs mapameTpiB cyriio60Boro ropo-
Ka Ta MOJIOKEHHS BUPOCTKIB B CariTajbHIN IUIO-
IIMHI BUKOHYBAJIMCh 32 TAKUMHU TTOKa3HUKAMHU:

— KyT Haxwily cKary CcymnioOoBOro ropoxa
(£T) dbopmyeTbest ABOMA JTIHISAMU: JIHIEIO, IO
MIPOXOJUTH Yepe3 BEPIIUHY CYriI0o00BOro ropoka
(Touka T) 1 po3milieHa mapaneiabHO 10 TOPU30H-
TaJbHOI MIOIIKHY, Ta JiHIE0 BiJ Touku T 10 Bep-
IIMHU CKJIEHHHA cyrio0oBoi sMkH. (Al-Rawi,
Uthman, Sodeify 2017) (Mantonok 1.1);

— KyT HaXWjly TiJIKA HHXKHBOI IIEJeNH B ca-
riTayibHiN ionwHi (£ZRS) yTBopeHmii Topu30H-
TaJbHOIO IUIOIIMHOIO Ta JIIHIE0, 10 MPOXOIUTH
10 3aHPOMY Kpalo T'UIKH HWKHBOI IIEJIend Je-
pe3 HaWOUIBII 3aJHI0O TOYKY TOJIBKH BHPOCTKO-
BOTO BiJipocTKa (Touka P) (Mamonok 1.2);

— KyT HaXWJTy IIUIKKA BUPOCTKOBOTO BIJPOCT-
ka (£Cerv-C) yTBOPEHHI CUCTEMOIO T0OIATKOBUX
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JIHIA: TOPU3OHTAIBHOIO JIIHIEI0, IO MPOXOIUTH
Yyepe3 HaWHWKYY TOUKY pi3LEeBOi BUPI3KH HUXK-
HbOI mmIenenu (JiHisA V); TOPU30HTAIBHOO JIiHI-
€10, sIKa TIPOXOJUTH Yepe3 HaOLIbII 33 JHIO TOY-
Ky MEpeIHbOr0 KOHTYPY WIMHKH BUPOCTKOBOTO
BigpocTka (niHis U); niHiero ZY, siKa MPOXOAUTh
Yyepe3 cepeHl TOUKHU BiIpi3KiB 000X JiHIA V Ta
U, yTBOpPEHHX MPOEKILISIMHU IIHHKH BUPOCTKOBO-
ro Bizpoctky (MaoHok 1.3);

— KyT Haxu1y BiHueBoro BigpocTka (£Cor-C)
YTBOPEHHUI TOPU30HTAIBHOIO TUIOMIMHOKO Ta Jii-
Hi€I0, 10 MPOXOAMTH Yepe3 BEPIIMHY TOJIOBKU
BHPOCTKOBOTO BIIPOCTKA JI0 BEPITUHHU BIHIIEBOTO
BigpocTka (MamoHok 1.4).

B ropu3oHTanbHIN TUIOMIMHI BUMIPIOBABCS
KyT OCBOBOTO HAXWJIy BHUPOCTKOBOTO BiJIPOCTKa

1.1

1.3

ISSN 2786-6661
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(«CR), mo yTBOpeHMI MeniojaTepalbHOI0 Bic-
CI0 BUPOCTKOBOT'O BIZIpOCTKA Ta MEPIIEHANKYIISP-
HOIO JIHIEIO IO CEPeIHBO CariTajbHOI TUIOMIUHU
(Westesson, Bifano, Tallents, Hatala, 1991). (Ma-
JIIOHOK 2).

VY poHTaANIBHI TUIOIIMHI BU3HAYABCS KYT Ha-
XUy TUIKU HIDKHBOT mienend (£RF), mo yTBope-
HUI FOPU30HTAILHOIO TUIOIIMHOO Ta JIIHIETO, 10
MPOXOUTH Yepe3 JaTepajJbHUN MOIIOC TOIOBKU
BHPOCTKOBOTO BiIPOCTKA, B3/IOBXK JIATEPATLHOTO
Kparo riiku (MaioHoK 3).

Craructnyna oOpoOka gaHux Oyna BUKOHaHA
3a JIONOMOTOI0 CTaTUCTUYHOTO Takery R Bepcii
4.3.2 (EZR). J1nst nepeBipku HOpMaJIBHOCTI PO3IIO-
JITy TaHUX BUKOPUCTOBYBaBcs kputepiit Ilipcona
¥>. AHai3 pe3yNbTaTiB BKIIIOYAB TaKi MOKA3HUKU:

1.2

1.4

Maumonknu 1.1-1.4. BumiproBanHs mapamMeTpiB KyTiB B cariTalbHIA MPOEKITii
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— JUIA TlapaMeTpiB 13 HOPMAJILHUM PO3ITOJIi-
JIOM PO3paxOBYBalld CEpEIHE 3HAUCHHS Ta Ce-
pEeIHE KBaJpaTUYHE BiIXHWIJIEHHS, a TAKOXK IPO-

Maanwonok 2. BuMiproBaHHS mapaMeTpiB KyTiB
B TOPU3OHTAIBHIHN MPOEKITii

Maunionok 3.BumiproBannsi napameTpiB KyTiB
B (DpOHTANBHIN MPOEKIIi.

ISSN 2786-6661
eISSN 2786-667X

Bomwiu onHodakTopHuit ananiz ANOVA 3 95%
JIOBIpYUM 1HTEPBAJIOM;

— JUIA TapaMeTpiB i3 PO3MOALIOM, BIAMIHHUM
B1JI HOPMAJILHOTO, BU3HAYAIM MEJTIaHy Ta IMOXHO0-
Ky MEJiaHHu, a TaKOXK 3aCTOCOBYBAJIM Hemapame-
TpUYHMM aHaui3 3a kpurepieM Kpyckana-Yosmi-
ca 3 95% noBipUMM IHTEPBAJIOM.

Pe3yabTrarun

JocnimkeHHs Bi10yBajaoch y Ba e€Tamnu. 3 Me-
TOIO TOCIIKCHHSI aHATOMO-TOTOTpaiIHUX 0CO-
omuBocteit CHILIC npu 6ompoiit ACHILC Ha
nepuoMy erari OyB NMPOBEICHUN aHaJi3 3aralb-
HUX 0cOOIMBOCTEH aHATOMO-TONOrpa(iuHUX
napametpiB CHILIC npu 6onboBil auChyHKITIH
CHUIC 6e3 po3nofiay maIieHTiB 3a XapaKTepoM
000, pe3yJIBTaTH SIKOTO TpeicTaBieHo y Taom. 1.
Sk y gociimkyBaHil, Tak 1 B KOHTPOJBHIN rpy-
nax He OyJI0 BUSBJICHO BIKOBO1 Ta T'€HIEPHOI Pi3-
auti (p=0,918 ta p=0,953 BiamoBigHO).

Ha npomy erami nmocnmipkeHHs crioctepira-
nocst nocroBipHe (p<0,05) 30iMbIICHHS KPYyTH-
3HH 33JIHBOTO CKary cyrioboBoro ropomka (£T)
y mamieHTiB 3 6onpoBoro auchyskiiero CHILIC
(32,84°+2,16° npotu 41,81°£10,30°). Kyt Haxu-
ay BiHmeBoro Binpoctka (£Cor-C) € 6inpmmM y
MaIi€eHTiB AocaipKyBaHoi rpynu (7,75°+£6,49°
Ta 2,34°+4,94°), mo BKa3ye Ha HIKYE TTOJIOKEH-
HSl CaMOTO BIHIICBOTO BIJIPOCTKA, a OTKE 1 3aJIHE
MOJIOKEHHsT Cyro0oBoi romiBku. KyT ochoBO-
T0 HaXWJy BUPOCTKOBOTO BiapocTka (£CR) OyB
OUTBIIMM Yy TAI€HTIB JOCHIKYBaHOI TPYIHU
(15,30°+6,24° npotu 19,26°+6,46°).

[Ticast oTpuMaHHs BUIIE3a3HAYCHUX PE3Ylb-
TaTiB MEPIIOr0 eTanmy 3 METOI BCTAHOBJICHHS
HMOBIpHMX BIAMIHHOCTEH B aHATOMO-TOIIO-
rpaiyHUX IOKa3HMKaX KICTKOBOI CTPYKTYpH

Taoauns 1. [TopiBHSAHHS TapaMeTPiB CyrI000BOTO BIAPOCTKA y MAIIEHTIB 3 HASSBHOIO OOJIbOBOIO
OCHIIIC Ta KOHTPOJILHOIO TPYMOIO

Tapaverp KOHTI;ﬁ”:gz)rpy"a Hoc”ilzfy:f;% fpyia p-3Hauenns
LT 32,84°42,16° 41,81°+10,30° <0,001
LRF 77,46°%5,63° 79,79°4,97° 0,02
LRS 73,32°43,15° 74,22°46,69° 0477
ZCR 15.30°46,24° 19,06°+6,46° 0,003
£Cor-C 2,34°£4,94° 7,75°6,49° <0,001
£CervC 65,92°43,46° 66,08°+5,75° 0,887
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Taoauus 2. [TopiBHAHHS TapaMeTPiB CYITI000BOTO BIIPOCTKA y MAIIEHTIB 3 PI3HUMHU opMaMu
6ompoBoi nCHIIC 3a knacudikariero DC/TMD Ta ix monapHe nopiBHSIHHS

Mapamerp K((:lH:p;:)J;b Higlrzy;lz; A Hi(;:lrgysliz; b Hi(z:lrzy;;; B l'[l(zlllrzyzn;; r
4T 32,84°+2,16° 38,17°+8,85° 39,97°+13,09°* 43,64°+7,17°* 47,22°+5,21°%
£RF 77,46°+5,63° 79,86°+5,51° 80,93°+4,17°* 80,56°+4,47° 76,98°+5,25°
£RS 73,32°+3,15° 73,92°+3,17° 72,70°+7,78° 76,50°+7,21° 75,07°+6,45°
2CR 15,30°+6,24° 18,47°+4,13° 19,42°+7,29°* 15,46°+5,82° 23,350+5,22°%
£Cor-C 2,34°+4,94° 5,99°+6,69° 8,20°+6,85°* 9,34°+5,52°* 7,39°+6,31°%
£CervC 65,92°+3,46° 66,07°+6,09° 65,92°+6,37° 65,19°+5,06° 67,18°+4,85°

Ilpumimxa: * — [loxkasnux mae 00cmogipHy piznuyio 8ioH0CcHO epynu koumpons (p <0,05)

CHUIC npu pizuux dpopmax 6omnboBoi fCHIIC
OyB BUKOHAHUN PO3MOJIN MAIiEHTIB Ha 4 MiJ-
IpynH 3a BUAaMU OOJIIO 3 MOMApHUM MOPIBHSH-
HSM JaHuX y miarpynax. OTpuMani pe3yabraTtu
npencrasieni B Tabnuui 2 (Ipyruii eramn qocii-
JOKCHHS).

[ligrpyna mamieHTiB 3 Miajiri€ro, mo ippa-
nioe B JuueBy 30HY (miarpyna b), xapakrepu-
3YEThCSI TOCTOBIPHO OUTBIIMM KyTOM CKary CyT-
nmo6oBoro ropoka (£T) (39,97°+13,09° mportu
32,84°+£2,16°), 3MeHIIIEHHs HAXWIy TUIKH HUXK-
HbOT menenu y ¢poHTanbHill mnomuHi (£RF)
(80,93°+4,17° mpotu 77,46°£5,63°), Oinpuum
OCbOBUM HAxXWMJIOM BHPOCTKOBOIO BIJIPOCTKa
(£CR) (19,42°+7,29° mpotu 15,30°+6,24°) Ta
OuTbIIUM KyTOM BiHIIEBOTO Bimpoctka (£Cor-C)
(8,20°+6,85° mpotu 2,34°+4,94°) y nopiBHSIHHI 3
KOHTPOJIBHOIO TPYTIOKO.

VY maiieHTiB 3 Mialri€ro, 10 1ppajiifo€ B MO-
3aymIeBl OUIsHKM (miarpymna B), B mopiBHSHHI
3 KOHTPOJBHOIO TPYIOK BCTAHOBJICHO OUIBII
KpYTUH KYT 3aJIHBOTO CKaTy CyIJ1000BOTO rop0-
ka (£T) (43,64°+7,17° nporu 32,84°+2,16°)
Ta OUTBIIMIA KYT HaxWiy BIiHIIEBOTO BiPOCTKY
(£Cor-C) (9,34°+5,52° npotu 2,34°+4,94°).

[Tigrpyna mari€eHTiB 3 MiajiTi€lo Ta acoliio-
BaHUM TOJIOBHUM OojieM (miarpymna I') xapakre-
PHU3YETHCS TOCTOBIPHO OIBIIIMM KYTOM 3aIHBOTO
ckaTy cymioboBoro ropOka (£T) (47,22°+5,21°
npotu 32,84°+2,16°), OuIbIIUM OCHOBHUM Ha-
XWJIOM  BHpOCTKOBOTO  BimpocTka  (£CR)
(23,35°+5,22° mpotu 15,30°+6,24°) Ta OiabIIMM
KyTOM Haxuiy BiHueBoro Bigpoctka (£Cor-C)
(7,39°+6,31° mpotu 2,34°+4,94°) y nopiBHSIHHI 3
KOHTPOJIBHOIO TPYTIOIO.

O0roBopenHst

3a manumu 6a3u ganux Medline (3 moctymom
yepe3 Pubmed) mporsrom ocrannix 10 pokis
anatromo-mopgosoriuai  ocoomuBocti CHIC
npu aucdyHKIii 1aHoro cyrioQy, 30Kkpema moso-
JKEHHSI BIIPOCTKIB T1JIKH HIKHBOI IIENeNu, J0-
cmimKyroThes pinko (Westesson, Bifano, Tallents,
Hatala, 1991; Al-Rawi, Uthman, Sodeify 2017).
He3Bakaroun Ha HaJIeXKHY CTAaTUCTUYHY JIOCTO-
BIPHICTh MyOJiKalii, OTpUMaH1 B HUX pe3ysbTa-
TH KOHTpaBEePCINHI.

3a pe3ynbTaraMH MpPOBEACHOTO HAMU JOCIi-
JokeHHs1 Oyito goctoBipHo (p <0,05) BcTaHOBIE-
HO 301TbIICHHS KPYTHU3HH CKaTy CyI1000BOTO
BIJJPOCTKY Yy namuieHTiB 3 0onpoBoro 1CHIIIC. Le
MiATBEPDKYETHCS  PE3yJIbTaTaMH  JIOCHIIKEHHS
Anp-PaBi Ta iH. [6], SIKi TaKO)XK BCTAHOBWJIH, IO
B mamienTiB 3 6ompoBoro0 NCHIIC (mocmimxyBa-
71och 35 ocid 3 CKpOHEBO-HUKHBOIIEICTTHUMU
po3nagamu Ta 35 OE3CMMITOMHHMX TAIll€HTIB)
CIIOCTEpIraeTbcs OUTBII KPYTUH HAXWUII CKATYy.

JocnipKyodu 0CbOBHIA HAXMJI BUPOCTKOBOTO
BiJipocTKa HIKHBOI mesnenu y 30 oci6 3 iCHILIC,
Westesson, Ta iH.. (1991) BusiBUIH, 1110 BiH € Hali-
meHmuM B HeypaxkeHux CHILIC i1 craBaB Oinb-
MM B YPaXKXEHHUX CyTII00ax, M0 y3rOMKy€eThCs 3
pe3yibpTaTaMu HaIIoro JociimkeHHs. Ha mporu-
Bary JI0 pe3yibTariB JociikeHHs Westesson Ta
iH. (1991), Al-Rawi Ta in. (2017) BusBMIH, 11O
£CR OyB Oinpmmid y 6€3CHMITOMHUX CYIII00ax
Ta MEHIINN B ypaXXeHUX CyIro0ax.

BucHoBku

B mnpoBeneHomy Hamu IOCTIKEHHI BCTa-
HOBJICHO, IO Y TAIlI€HTIB 3 00JLOBOIO (POpPMOFO
nCHILIC y mopiBHsHHI 3 marieHTamu 0e3 maa-
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HOI MaTOJIOTil CIIOCTEPIraeThCcsl HU3Ka aHATOMO- dinaHCyBaHHA

tonorpadiyaux BigminHoctet CHIIC y Burmsii @DiHaHCOBOI MIATPUMKHU BiJ] JepXKaBHOI, IPo-
30UIBIICHHS KPYTH3HH 3a/IHBOTO CKaTy cyrio0o- MaJchkoi ab0 KOMepIiiiHOT opraHizalii 1s crart-
Boro ropouka (£T), 30iIblIeHHs KyTa HaXWily TSHE OTpUMaa.

BiHneBoro Bigpoctka (£Cor-C) Ta 30inbIIeHHS Konduikr inTepecin

KyTa OChOBOTO HAXWJIy BHUPOCTKOBOTO BiJpOCT- ABTOpPH 3asBIISIFOTH, 1[0 HE MAOTh KOHQITIK-
ka (£CR). OtpumaHi pe3yibTaTd MiATBEPIKY- Ty IHTEPECIB, IKUHA MOXXE CIIPUMUMATHUCS TaKUM,
IOTBCSl pe3yNbTaTaMy IOTEPEeNHiX IOCTI/KeHb. IO MOXKE 3aBJaTH LIKOAU HEYNEepeIKEHOCTI
[Tpu posmomini mamientiB 3 6ompoBoro MCHILIC crarrTi.

y TATPYIH 3a XapakTepoM 00J1t0 (B1AMOBIIHO 10 3roaa Ha nyOiikaniro
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in patients with pain syndrome of temporomandibular joint dysfunction

Mykhailo Dumenko, Valeriy Nespryadko

Department of Prosthetic Dentistry of Bogomolets National Medical University, Kyiv, Ukraine
Address for correspondence:

Mykhailo Dumenko

E-mail: dumenkomv(@gmail.com

Abstract: temporomandibular joint dysfunction is a disorder with a difference in the size and position
of the bones (condylar and coronal processes of the lower jaw). The purpose of this work is to study the
anatomical features of the bone structures of TMJ in order to identify anatomical treatment predictors
in patients with painful TMJ dysfunction. The research involved 168 persons, 138 patients with painful
temporomandibular joint dysfunction, 30 persons — to control group. The studied population was divided
into four groups according to the pain localization (the diagnostic criteria of temporomandibular dis-
orders). All study participants underwent a standardized clinical examination with an additional cone-
beam computed tomography. Patients with various clinical manifestations of painful TMJ has reliably
established the presence of a number of changes in the size and position of the condylar and coronal pro-
cesses of the lower jaw (mainly to increase direction). At the same time, patients with myalgia attributed
to headache had the greatest anatomical parameters differences

Key words: Temporomandibular Joint; Temporomandibular Joint Dysfunction Syndrome;
Myofascial Pain Syndromes; Cone-Beam Computed Tomography; Diagnosis.
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TpaBmaTu4Hi ypa:keHHsI OCTiiHUX 3y0iB y AiTel Ta iX yCKIAIHEHH:
CY4YacHi MiIX0/1¥ /10 JIKYBAHHS

Emip Yereprma

AcucteHT kadeapu TUTA401 TepareBTUYHOT CTOMATOINOTIT Ta MPOQITAKTUKA CTOMATOIOTYHUX
3axBoproBaHb HarionansHoro meanynoro yHisepcutety imeni O.0. boromonsiis, Kuis, Ykpaina

Address for correspondence:
Emir Chehertma

E-mail: chegertma@gmail.com

Anomauyia: mpasmamuuni  ypadxceHHs 3y0i8 €  CEPUO3HOI  NPOOIEMOIO  2POMAOCHKO20
CMOMAmMOJI02i4H020 300P08’s Y 6CbOMY C8IMI AK 68 OUMAYOMY iy, MaK i NPOMA2OM YCb0O20 HCUMMSL
Ha cbo2o0Hiwnitl 0enb, numanHs 6U60py payioHAIbHOZO0 Memoody NIKV8AHHA OeHMANbHOI Mpaemu €
HAO36UYALIHO aKMYATbHUM. Jlanuil 02710 Y3a2anbHI0E€ CYUACHT OOCTIONCEHHS MA peKoMeHOayii uooo
JUKYBAHHA MPABMAMUYHUX YUKOONCEHb NOCMIUHUX 3Y018 Y Oimell, akyeHmyoyu Ha 8aHCIUBOCTT MOUHOT
01a2HOCMUKU, CB0€YACHO20 6MPYYAHHA MA 3ACMOCYBAHHS AKMYATbHUX KIIHIYHUX PEeKOMEeHOayill.
0210 oxonoe 6ci emanu JiKy8aHHs — 8i0 NOYAMK080I diaeHOCmMUKY 00 peadilimayii ma nooaibuio2o
cnocmepedicenns. Ocoonusa ysaza npudiisiemocs pekomenoayiam Misxcrnapoonoi acoyiayii 0enmanvHoi
mpasmamonozii, AKi 3HA4HO NIOBUWYIOMb WAHCU HA YcniwiHe NiKyeanus. Pozensoaromuca xknouosi
acnexmuiiky8anHsa cmpycie, OUCIONIL ma agynvCill 3y0i8, Memoou penianmayii, a maKoic GUKOPUCTIAHHSL
CcmMosOYPOBUX KAIMuH. AHANIZYIOMbCS YCKIAOHEeHHS, MAaKi K HeKpo3 NYIbNu mMa 308HIUHS 3aNaAlbHA
pe3opoyia KopeHs, 3 aKYeHmoM HA 8ANCIUBICMb OOMPUMAHHA MINCHAPOOHUX npomokonie. Cmammsl
MAaKodic NiOKPecnoe NepcneKmubl peceHepamueHoco0 eHOOOOHMUYHO20 NIKYEAHHA Ma HeoOXIOHiCmb
NOO0ANLULUX OOCAIOIHCEHD 0151 BOOCKOHAIEHHS NIOX00I8 00 NIKYBAHHS QeHMAIbHUX MPABM.

Kurouosi ciioBa: anexcudikailisi, 1iTH, 30BHILIHSA 3aMajbHa pe30pOLis KOpeHs, JIKyBaHH:, HEKPO3
MyJIBIIM, peTeHepaTUBHA €HA0OHTIs, TPABMAaTHYHI YpaKeHHS 3y0iB.

Beryn nedeKTiB AeHTanbHuX TpaBM. Oco0n1uBo npuBad-

BuBYeHHS HayKOBUX IIpalb II0KA3aJl0, IO HO- JIIO€ 3araJlbHUil HampsIMOK B IIMX JOCIIJKEH-
BITHI METOAMKH JIIKYBaHHsS 3yOHUX YIIKOJUKEHb HSX, IO 30CEPEHKCHHUN Ha po3poOlli crparerii
OIUPAIOTHCS HA JIETAIbHE PO3YMIHHA iX MIPUYMH il 30CpEeKEHHST Ta PEKOHCTPYKINi 3yOiB TMix
ta TuniB (Azami-Aghdash S et. Al., 2015). Bax- Oyap-sikumMu 0OCTaBHHAMH, HaBiTh y HAHOLIBII
JUBO, 10 €(EeKTUBHICTh JIIKYyBalbHOI cTparerii ckmaguaux Bumanakax (Day PF et. al., 2020).
Ta i1 pe3ylnbTaTUBHICTh B 3HAUHINA Mipi 3aJ1eKaTh Merta
B1JI TPYHTOBHOT'O OIVISIAY MAIliEHTa Ta TOYHOT Jiia- Cucrtemaru3yBaTd CydacHI HayKOBI JaHi Ta
rHocTuku orpuManoi TpaBmu (Ivanytska, 2020). pexoMeHmariii o0 JIKyBaHHS TpaBMaTHYHUX
Ha croronnimmHiii AeHp 3’4BUI0Cs 6arato A0CHI- YIIKOKEHb MOCTIMHUX 3yOIB y IITEH, a TaKoX
JDKEHb, 5IK1, ONMPAIOYMCh HA HAMHOBIII HAyKOBI MpOAHAIi3yBaTH ICHYIOUl MiIXOAW 3 METOK IO-
JaHl Ta BUKOPUCTAHHS IEPEJOBUX TEXHOJIOTIHM, KpalleHHs BIAJalICHUX pe3yJbTariB Teparii Ta
HPOINOHYIOTH BAOCKOHAJIEHI METOJMKH JIIKBIJANii MPOQUIAKTHKKA TOCTTPAaBMATUYHUX YCKJIaTHCHb.
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Marepiaau Ta MeTOIH

Jl5is miATOTOBKU TaHOTO OMIsiAy Oyno mpoBe-
JICHO CHUCTEeMAaTUYHHUI aHalli3 HayKOBUX JDKEPEll,
MPUCBSIYCHUX €IT1IeMIOJIOT1{, TIarHOCTHIII, JIIKY-
BaHHIO Ta YCKJIQJHCHHSIM TPAaBMAaTHYHUM YIITKO-
JDKEHHSIM 3yOiB y IiTel Ta MiAMITKIB. 3 METOI0
MOILYKY JiTepaTypu OyJ0 BUKOPUCTAHO IPOBIIHI
HaykoBl 0a3u maHux, Taki sk PubMed, Scopus,
Web of Science Ta Google Scholar.

Orisig i 00roBOpeHHs

MeHeKMEHT TpaBMaTHYHUX YpPaXeHb 3Y-
0iB MOXke OyTH YMOBHO PO3IUJICHHI Ha KiTbKa
¢a3: mouyarkoBa (paza — e KIIHIUYHUH eTarl, 110
PO3MOYMHAETHCS 3 MOMEHTY, KOJTM TUTHHA 3BEp-
TA€ETHCS 3a JIOTIOMOTOI0 JI0 JIKapsi, Ta OTPUMYE
HEBIAKIAJAHY MeAuuHy pgomnomory. Hactymna
(aza BKIIOYAa€ KOMIUICGKCHE MEIUYHE BTPyYaH-
HS 3 BHUKOPHCTAHHSM 3HaHb Ta JIOCBIAY pi3HO-
MAaHITHHAX CIIELIAJICTIB IS TOCITHEHHS ITOBHO-
TO BIJIHOBJICHHS mMarli€eHTa. 3aBepmaibHa (asza
BKJIFOUAE TMPOIICCH peadiiTallii Ta BiTHOBICHHS
¢byHKLIH 3y0oIIeIenHOi CUCTEMH, a TAKOXK PEry-
JSIpHE METUYHE CIIOCTepeKeHH. BukopucTanus
JTIKapsIMU-KIIIHIIUCTAMHU BIJIIOBITHUX PEKOMEH-
Jariii y JIKyBaHHI TAIliEHTIB 13 JACHTAILHUMHU
TpaBMaMHl MOXE 3HAYHO 301IBIIMTH IIAHCH Ha
ycnimHuit pesynpsrar (Day PF et. Al., 2020).

Ha nanuii MomeHT, B CBiTI HalOUIBII cydac-
HUMH PEKOMEHJIAIISIMH JIJIs1 JIIKYBaHHS TpaBMa-
TUYHUX ypaKeHb 3y0iB CTBOpeHI MIXKHApPOIHOIO
acorriariero aeHTanbHOi TpaBmaromorii (IADT),
mo 0a3yloThCS Ha OCTaHHIX HAyKOBHUX JOCIi-
JDKEHHSIX Ta mpodeciitHomy nocsini. Lli pexo-
MeHJAIil TpU3HAYEeH] NJS CHPUSHHS CTOMATO-
JoraM, IHIIMM JIiKapsM Ta TalieHTaM y BHOOpi
Halle)eKTUBHIIINX METO/IB JIIKyBaHHA. Baxxim-
BO, L0 II KEPiBHI NPHUHLIUIIN € 3pO3YMUINMHU Ta
HaJIHHUMH, 0 COPHUSITHUME ITIBUIICHHIO 1MO-
BIPHOCTI YCHIITHOTO OY>KaHHS ITCIISI TpPaBMU
(Bourguignon et. al., 2020).

CBITOBI JOCTIIHUKH BKa3ylOTh Ha KJIIOYOBI
aCIIeKTH JIIKyBaHHS CTPYyCy 3y0a, Kl BKIIIOYAIOTh
3a0e3MeYeHHs] HOTo CIOKOIO, BIIIYYECHHS 3 3y0-
HOTO KOHTaKTy JJIsl 3armoOiraHHs MOJANbIIOMY
HABaHTA)XCHHIO, BUKOPUCTAHHS THYYKOI IIUHU
Iutst cTabimizarii 3yoa Ha mepiof] 10 1BOX THXKHIB
Ta PEKOMEH/IAII0 JOTPUMYBATHUCS JIETH 3 MiHI-
MaJIbHUM MEXaHIYHUM HaBaHTAXCHHSIM Ha 3yOwu.
B pa3i moTpebu 3acTOCOBYIOTH MPOTH3AMAIBHY
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tepamnito. [Tpu nmosBi 6010, MiIBULLIEHHS PYXJIU-
BOCTI 3y0a, 3MiHH MOTO KOJIbOPY HEOOX1THO BJIa-
TUCS 10 €HIOJOHTHYHOTO JIKyBaHHs. Y BUIAAKY
TUMYACOBUX 3yOiB BUOIp MiXK JIIKyBaHHSIM Ta BH-
JAJICHHSAM 3aJIeXKHTh BiJ cTany Kopens (Kushner,
Jones, 2021). Takok BaXJIMBO BIAMITHUTH, IO
yaap 1o 3y0y MoXe CyHpOBOXKYBaTHCS KPOBO-
BUJIMBOM Yy TMYJIbITY, TMOIIKOKEHHSIM CYIUHHO-
HEPBOBOTO ITyYKa, IO PU3UKYE MPU3BECTH O
HEKPO3y IYJbIH, PO3BUTKY NEPIOJOHTHUTY, YTBO-
PEHHSI WIEJENMHOI KICTH, a TaKOX NpPUITUHECHHS
pPOCTY KOpeHS K y TMOCTIMHUX, TaK 1 y TUMYaco-
BHX 3y0ax.

VY BUMaJKy TpaBMaTHYHOI AUCTOMI1, 3y0 MOXe
OyTH mepeMillleH!il B OJMH 13 TPbOX OCHOBHHUX
HaMpsIMKiB: BEPTUKAIBbHO (L0 BKIIOUAE MEPEMi-
IIEHHS 3y0a BBEPX /10 OKJI031HHOT TUIOIKHY, 110
HA3UBAETHCS EKCTPY3i€r0, abo HOro omycKaHHS
BCEPEIMHY KICTKOBOI TKAaHMHU aJbBEOJSIPHOTO
BIZJPOCTKA — IHTPY3isl; oOepTaHHsS 3y0a HABKOJIO
HOro mo3I0BXKHBOI OCl — 1€ IOCTTpaBMaTHyHa
TOPTOOKITIO31s1), cariTabHO (MEepeMilIeHHs 3y0a
B HalpsIMKY 110 sICEH a00 BCepeHy POTOBOI O-
POKHMHH) Ta TpaHCBEp3adbHO (MEpeMiICHHS
3yba y Oik cycigHix 3y6iB) (Bourguignon et. al.,
2020).

BpaxoByroun 3Ha4Hi BiIMIHHOCTI B IMiX01aX
JI0 JIIKYBaHHS TOCTIHHHX Ta TUMYacOBUX 3YyOiB,
OyJIM CTBOPEHI CIIeIiani30BaHi peKOMEHIAIIT IS
Teparnii KoxHOTro THITy 3y0iB (Bourguignon et. al.,
2020)

[Ipu TpaBMaTHYHOMY 3MIIIEHHI MOCTIIHOTrO
3y0a, 3aJIe)KHO BiJ €MOIIIHHOTO CTaHy Ta BIKY
JUTHHH, M1l MICIIEBOIO YU 3arajbHOI0 aHeCTe-
31€10 BIPABIISIIOTH 3y0 y Horo ¢i3ionoriune nojo-
*eHHs. [1oTiM 3acTOCOBYIOTh THYUKY IIMHY a00
0/]pa3y BUTOTOBIISIIOTH (PIKCyIOUY IIMHY-KAILY, [0
cTabii3y€e MOLIKOKEHUH 3y0 Ta IBa-TPH CyCia-
Hi 3yOm. Lleit MeTon JiKyBaHHSI 3aCTOCOBYETHCS
SIK JUIS TIOCTIMHUX, TaK 1 JUISI TAMYACOBUX 3y0iB,
KOPEHI SIKUX I He 3a3Hayiu pe3opOirii. [logioHa
TpaBMa MOXKE MPHU3BECTH J0 TAKUX YCKJIATHCHD,
SK O0OJiTeparlisi KOPEHEeBOrO KaHally, HEKpO3
nmyaeu abo 3amanbHa pezopomis. (Clark, Levin,
2018).

[ToBHuit BUBHX a00 aByJIbCist HOCTIHHUX 3y0iB
BBAXKACTLCS OQHUM 13 HAMOLIBII BaKKHUX BU/IB
3yOHUX TpaBM. IlepcrieKTHBH JiKyBaHHS 3HA4-
HOIO MipOI0 BU3HAYAIOTHCS JISIMU, 3IHCHEHUMU
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Biipa3y miciisi TpaBMH, ab0 B TepIIi MOMEHTH
miciist BTpatu 3y0a. Perutanraris 3y0a € mepeBak-
HUM METOJIOM JIIKyBaHHS, X04ua B JICAKUX BHUIMA/l-
Kax ii He MOJKHa BUKOHATH Biapa3zy (Ganti, 2022).

ITpu aBynbCii 3y0a BiiOyBaeThCS MOBHUINA pO3-
pUB BCiX 3’€HaHb 3 AJIBBEOJSIPHOIO JYHKOKO 1
OTOYYIOUMMH M’ SKMMHU TKaHHHAMHU, 110 BKIIIOYAE
MOIIKO/DKCHHS TKAaHWUH TEPIOJOHTa, IepioJoH-
TAJBHOI 3B’SI3KM Ta CYTMHHO-HEPBOBOTO ITyUKa.

[Ipu niKyBaHHI TakOro THUIy TPaBMH HPOBO-
JISITh PeTUIaHTaIliio 3y0a, 0 PeKOMEHI0BaHa JIJIst
MOCTIMHMX 3y0iB 3 KOPEHEM, SIKUA chOpMOBaAHUI
MpPUHANMHI Ha MOJIOBUHY Horo noBXuHU. OnTH-
MaJIbHI YMOBH JUIsl YCHIIIHOI periaHTanii BUHU-
KalOTh, KOJIM MALIEHT 3BEPTAETHCS 32 MEIUYHOIO
JIOTIOMOTOI0 BITPOJIOBK MEPILOI FOAWHH MICIS OT-
PUMaHHS TPAaBMH, OCKUIBKH KHUTTE3AATHICTD KITi-
THH TIEp10JIOHTA 3HWKYETHCA TPH iX TIepeOyBaHH1
1o3a opraHizMoMm Ourbie Hixk 60 XBWINH. Y BH-
MaJIKy 3aTPUMKH 31 3BEPHEHHSIM JI0 CTOMATOJIOTa,
3y0 cmig 30epiratv y (i3ionorigyHOMY pO3YHHI
a00 MOJIOII JUTSl M ATPUMKH JKUTTE3MaTHOCTI KJTi-
TuH niepiogonta Ha kopeHi (Kokkali, Bendgude
& Sharangpani, 2017). IcHyt0Th AaHI PO MOJMIM-
LICHHS Pe3YJIbTaTiB perIaHTallii 3a J0MOMOro
00poOKHU 3y0iB PO3UMHOM JOKCHIIMKIIIHA, e i
JlaH1 € CyNepewWINBUMU 1 HE BCIMA JOCIIKSHHSI-
mu minrBepmkeni (Tsilingaridis et al., 2015). 3a
TaKuX 0OCTaBUH pEIIaHTAIlII0 MOKHA MTPOBECTHU
MPOTATOM 24 TOIMH MICIIsl TPAaBMHU.

Kmacnuna mpomenypa peranTamii  3y0a
BKJIIOYa€ MEAMKAMEHTO3HY OOpOOKYy ajbBEONu
Ta aKypaTHE OYMILEHHS MOBEPXHI KOpeHs 3y0a
BiJl 3a0pyAHEHb 3a J0NOMOror (i3ionoriyHo-
ro po3unny (Ivanytska, 2020). ITotim 3y0, sikuit
MiTOTOBJICHUN Il peIUIaHTallii, MOMIIAI0Th
Ha3aJl y JIVHKY Ta 3IIHCHIOIOTh HOTO IITMHYBaHHS.
3Ba)kar04yM Ha Te, IO aBYJIbCIi 3y0iB yacTimie Tpa-
IUISIFOTBCS cepelt AiTeH Ta MiUTTKIB, BaXJIUBO I1e-
pEKOHATHCSI, IO TPABMOBAaHUM 3y0 € TIOCTIHHUM
(OCKIJTBKM TUMYAcCOBI 3yOM HE PEIUIaHTYIOTh), a
TaKOXX OIIIHUTH PIBEHb PO3BUTKY KOpEHs 3y0a.
Cramiss po3BUTKY BepXiBKM KopeHs 3yba Mae
3HAUEHHs /7151 BU3HAYCHHS MIJXOAY A0 €HI0/I0H-
Tu4HOTO JikyBaHHs (Ahn, Kim & Park, 2018).

IIpu permanTanii 3y0a 3 He3aBepIIEHUM
(opMyBaHHIM KOPEHEBOI BEpPXiBKH (BIIKPUTUM
arieKCOM) PEKOMEHY€EThCSI YyTPUMATHUCS BiJl BH-
JaJIeHHsI TYJIBIHN Yepe3 BEIIMKUAN MOTEHINaN pe-
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reHepailii 30HM pocTy Ta mepiofoHTa. Bigpasy
Ticyst po3MillieHHs 3y0a Ha3aj y JIYHKY 3aCTOCO-
BYIOTh €JIaCTUYHE IIMHYBAaHHS Ha MMepioj Bia 3 10
4 TnxHiB. EHIOMOHTHYHE BTpy4YaHHS 3aCTOCOBY-
€THCS JIUILIE TO/I1, KOJIU HE BiIOYBAETHCS PEBACKY-
Jsipu3alis Ta 3’SBISIOTHCS CUMOTOMM aIliKajb-
HOTO TEePIOJOHTHTY.

VY Bumnajaky 3y0iB 3 MOBHICTIO ¢(hOPMOBAHOIO
KOPEHEBOIO BEPXiBKOIO, peTIaHTallisl epedoadae
MOBEPHEHHS 3y0a J0 anbBEONM Ta INIWHYBAaHHS
Ha TEPMIH J0 JBOX TIKHIB. EHIOmOHTHYHE JIi-
KyBaHHS CIiJ po3noyaru npotsiroM 7-10 nHiB 3
MOMEHTY 3HSTTS IIMHU. PEeKOMEHIyeTbCsS BUKO-
HYBaTH PETUIAHTAIIO MOCTIMHKUX 3y0iB SIK 3 He-
3aBEpIICHUM, TaK 1 3 3aBepIIeHUM (HOPMYyBaHHIM
KOPEHEBOT BEpPXiBKH, HaBITh SIKILO 3y0 rnepedyBaB
y CyXOoMy cepenoBuIlli Oinbiie Hixk 60 XBUIHH.
Xoua Mi3HE TOBEpPHEHHS 3y0a Ha Micle Moxe
MaTy HETaTHBHUU MPOTHO3 Yepe3 HEMOXIIUBICTh
BITHOBJICHHSI HEKPOTH30BAaHOI MEpPiOJOHTANb-
HOI 3B’SI3KM, BOHO BCE OJHO J03BOJISIE 30€pEerTH
apxiTekTypy anbBeossspHoi KicTku (Ivashhenko,
Balandin & Zubkov, 2016). IIpu BiaTrepminoBa-
HIA periaHTalii moTpiOHO OYHUCTHUTH KOPEHEBY
MOBEPXHIO BiJl HEKPOTU30BAHUX TKAaHUH, IIPOMHU-
TH ajbBeosly (i310JIOTITYHUM PO3YUHOM ISl BH-
JTaJICHHS KPOB’STHOTO 3TYCTKY, a MOTIM 00epexHO
po3mictuTu 3y0 Hazan. llluHyBaHHS BUKOHYIOTH
Ha Mepioj 10 YOTUPHOX TWXKHIB. EHIONOHTHYHE
JIKyBaHHS MOXKHa 3IiIHCHHUTH 110 ab0 Mmicist pe-
MJIaHTAaIlli, ajne 3a3BuyYaidl WOro MOYMHAOTH MPO-
TaroM 7-10 mguiB micist npouenypu (Mopagar et
al., 2021).

VY BHUMaJKax, KOJIU pEeIUIaHTallisl HEMOXKIINBA,
npotsaroM 1-2 MicsIiB 3A1MCHIOIOTh BCTaHOB-
JIeHHS TPOTe3y JUIs 3aMiHM BTpPadeHoro 3yoa.
Oco0nuBa yBara B KOHTEKCTI HOBITHIX METOIMK
JKYBaHHS JICHTAJIBHUX TPaBM MPUIUIAETHCS 3a-
CTOCYBaHHIO CTOBOYpOBUX KIITHH. YacTo JIKy-
BaHHSI ITICJIS PETUTaHTAIli] TPUBOAUTH 10 Hebaxa-
HUX HACJIIJIKIB Uepe3 YIIKOKEHHS JeJIIKaTHOI Ta
Yy TJIMBOI IEP10IOHTAIBHOT 3B’ I3KH, 1110 € OCHOB-
HOIO MPUYHMHOIO YCKIIaIHEeHb. PereHepaTiBHa Te-
paris Ha OCHOBI CTOBOYPOBHUX KIIITUH TPEICTaB-
JIs1€ c00010 OOHAMIMIIMBUI HIIX1T 0 HOMIHIIIEHHS
KJIIHIYHUX pe3yNbTaTiB Micis peruianTarii 3y0iB.
CyuacHi IOCHTIKEHHs] Ta YIOCKOHAJeHI TEeXHO-
JIOT11 JO3BOJISIOTH OUIBII IIUPOKO BUKOPUCTOBY-
BaTH 1€l METOA y KJIIHIYHIA MPaKTHUIll 3aBISKU
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KpaIoMy pPO3yMIHHIO 010JIOTTYHHX OCHOB BXKHB-
nenHs TpanciianTatiB (Aksel H et al., 2022).

JudepeHiiooTh NepeioMu KOPOHKU 3y0a
Ha HEYCKJIaJJHEeH] Ta ycKkiaaHeH1. g Heycknan-
HEHOIO MEpeoMy KOPOHKH THMYacoBOro abo
MOCTIHOTO 3y0a, 10 OOMEXKYETHCS €MaJllo,
MiIXi7 10 JIIKYBaHHS BU3HAYAETHCS PO3MIPOM
YIIKOJKCHHS. Y BHIIQJKy MIHIMQJIBHOTO CKOIY
eMaJi 3/11MCHIOITh MOJIIpyBaHHS TOCTPUX Kpa-
iB Ta HAHOCSTH HA TIOBEPXHIO 3yOa (ropiak. 3a
noTpeOu, MoIipyBaHH MOXKe OyTH PO3/LIEHE Ha
KijbKa eTamiB. [{aii, BiTHOBJICHHS KOPOHKH 3y0a
MPOBOJISATH BUKOPUCTOBYIOUH CKJIIOIOHOMEPHI YU
KOMITO3UTHI MaTepiaiu, 3aJeKHO BiJ BIKy Ma-
uienta (Bourguignon et. al., 2020; Day PF et.
al., 2020).

VY Bunajiky nepeiaomy KOpoHKH 3y0a, sIKuif 3a-
Jdy4ae eManib Ta JICHTHH, Ha 00IacTh Hepenomy
HAHOCATH JIIKYyBaJbHUM IIap 13 KaJbIiEBMICHUX
npemapariB. Uepe3 1-1,5 micsmst BinOyBaeThCs
B1JIHOBJIEHHSI aHATOMI4HO1 ()OPMU KOPOHKH 3 BU-
KOPUCTAaHHSIM CYYacCHHUX CTOMATOJIOTIYHHUX pec-
taBpamiitanx MmarepiamiB (Reddy et al., 2019).
JIy1st KOpOHOK TOCTIMHKMX 3y0iB pecTaBparlito 3a-
3BUYAll 3MIIHCHIOIOTH 3a JOTIOMOTO (hOTOIIOJTI-
MepHuX MarepianiB (Bissinger et al., 2021).

[Ipu ycknagHeHUX mepesioMax KOpOHKH 3y0a,
KOJIM BiJI MOMEHTY TpPaBMM IMPOUILIO HE OlIb-
e 24 roavH, BUKOHYETHCS BiTaJbHA aMITyTallis
a00 eKCTHpIAIlis MyIbITH, 3aJIEXKHO BiJ[ CTYNEHS
pO3BHUTKY ab0 pe3opOilii KopeHs, a MOTiM MPOBO-
TUTHCS 00Typallis KaHay Ta pecTaBpallis aeQek-
Ty KOPOHKOBO{ YaCTUHU. Y BUMAJKaX, KOJIU TPaB-
Ma cTanacs Julle KiJibka TOAUH TOMY, MOXKJIUBE
3aCTOCYBaHHS O10JIOTIYHOTO METOAY JIIKyBaHHS
MyJBMITY, 3 MOJATBIINM 3aXUCTOM KOPOHKH 3y0a
Ta BIJHOBJICHHSM JE€(EKTy 3a JOMOMOTOI KOM-
MO3UTHUX MarepiaiiB. J{iTH 3 TAKMMHU TpaBMaMu
KOPOHOK 3y0iB 1epeOyBarOTh i MOCTIHHUM Me-
JMYHUM HATJIAI0M JI0 MOMEHTY TOBHOTO (hopMy-
BaHHs kopens (Diangelis et al., 2017).

B pa3i moBHOro mepenoMy KOpPOHKH 3y0a
3aCTOCOBYIOTh €HJIOJIOHTHYHE JIiKyBaHHS. Jlis
BIJTHOBJICHHSI KOPOHKHU 3y0a y MOAAJIbLUIOMY BHU-
KOPUCTOBYIOTH OPTONEANYHI METOAUKHU abo Mpo-
BOJISITH PECTaBpallil0 3a JOMOMOTo0 (hoTomoti-
MEpHHUX MaTepiaib.

Ilepenom kopeHs 3y0a € HE MEHII cepho3-
HUM BHJIOM JCHTAJILHOT TpaBMH. [ OpH30HTaIBHI
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NepeJIOMH, SIKI Hal4acTille TPaIuIIIOThCS Yy Cce-
penHil TPeTHHI KOpEHSs, 3a3BHUYaii BUHUKAIOTh B
pe3ynbrari ppoHTaNBEHOTO yAapy. Llei Tum Tpas-
MU YacCTIIIe CIIOCTEPIraeThes y MOCTIMHUX 3y0ax
(bpOoHTAIBHOI TPYTIN.

VY pasi HeBIAI0ro €HAOAOHTUYHOTO JIIKyBaH-
HSl Ta 3aMajbHUX MPOIECIB IPU EPETOMi KOPEHS
MOCTIITHOTO 3y0a y BEpXiBKOBiMl TpeTHHI peKo-
MEHJIy€ThCSl Pe3eKLisi BepXiBKH. SIKIIO 3amasieH-
HSl HEMae, BEpXiBKa 3aJMIIAETHCS HE3alMaHOIO.
[Tpu mepenioMi B cepeniHiii YaCTHHI KOPEHs KaHa
TIOMOYIOTh 1 BCTAHOBIIIOIOTH IITH(TOBY KOH-
crpykuito. Ilpu BiTanbHiM mynasni 3y0 iMMoOi-
J3y10Th MHHOW. OOO0B’SI3KOBE TUHAMIYHE CIIO-
CTEpEKEHHSI CTOMATOJIOTa MPOTIATOM 6 MICSIIIB 13
KOHTPOJIEM CTaHy KaHajly Ta IMOJAJbIIUM JIKY-
BaHHSM 3a 1moTpebu. Taki TpaBMU YacTo MOTpe-
OyIOTh KIJTBKOX MiJIXO/IB, OCKUIBKH PiAKO 0OMe-
JKYIOTHCSI OTHUM THIIOM yIIKokeHHs (Bardini et
al., 2021).

[TporHo3 crany 3yOiB MiC/sI TPaBMATUIHHUX
YIIKOKEHbD 3aJISKUTh BiJl TUIY TPAaBMH, HaJIaHOT
HEBIKJIAZHOT JOTIOMOTH Ta Yacy, IO MPOUIIOB
JI0 CTOMATOJIOTIYHOTO BTpy4aHHs. BaxmuBicTb
MPaBWJIBHOT 11arHOCTUKH, IJIaHYBaHHS JIIKYBaH-
HS Ta MOJAJBILIOTO CIIOCTEPEKEHHSI BU3HAYAETh-
Csl B METi JOCSTHEHHS CIIPUSATIMBOTO PE3YJIbTaTYy.
Pexomenparii, mo Hagatotecs [ADT, cripusitoTsh
CTOMATOJIOTaM y BHOOP1 HaNEXHOTO MiAXOAY IO
MEHE/PKMEHTY TAalli€HTIB 3 TOCTPUMH TPaBMaMHU
3y0iB. Sk BiZJOMO JaHi peKOMEHIAIIii CTaIu OCHO-
BOIO 151 cTBOpeHHs CTaHAapTiB METUYHOI J0T0-
Moru «JleHroansBeonsipa TpaBmay, 2023 poky
(Hakaz MO3 Ne 314, 17.02.2023).

Hocmmpaemamuyni ycknaonenus.

Ix npogpinakmura ma nixysanna

3a aHami30M CTaTUCTUYHHMX JIaHUX BCTa-
HOBIIEHO, I[0 HAWOUIBII YacTHM YCKJIAJHEH-
HSIM JEHTAJIBHUX TPaBM € HEKpo3 myasnu (94%
TuMYacoBux 1 54% mocriitHux) 3y0iB. Lle moxe
OyTH pe3yJIbTaTOM 3aTPUMKH B OTPUMAaHHI HEBI/I-
KJIaJTHOT JTOTIOMOTH Ta TOTO (aKTy, M0 OUIBIIICTh
TpaBMaTUYHUX YPa’ke€Hb B1IOYIUCS y AITEH BIKOM
1o 10 pokis. BikoBuit nepion Big 7 no 10 pokis
0COOJIMBO Bpa3JIMBHI, OCKUIBKH B TaKOMY BiIll
PO3BHUTOK KOPEHIB MOCTIMHUX Pi3IliB I1I¢ HETOB-
Huii (Antipoviené. Narbutaité & Virtanen, 2021).

Bucoka yactora Hekpo3y Moxke OyTH TOB’f-
3aHa 3 piBHEM (OpMYBaHHsS KOpeHs 3yOiB, IO
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Opanu y4acTh y IIbOMY JOCHTiDKeHHI. Jleski mo-
CJIIJDKEHHS TIOKa3aliyi, 110 PU3HUK HEKPO3Yy € BU-
M y 3y0iB 3 3akputuM amnekcom (Lauridsen et
al., 2012). Cepen BHUBHXIB NpH IHTpPY3ii MOIIU-
PEHICTh MYJIBIAPHOTO HEKPO3y € HaMBHIIOLO,
OCKUIBKH LI€H THIT TPABMU MOXKE TTOIIKOIUTHU CY-
JTMHHO-HEpBOBUH my4ok (Andreasen, Vestergaard
Pedersen, 1985). 3a nanumu 3apyOiHHUX JOCTII-
HUKIB Oy710 BUsiBIIeHO 83.3% BUNAAKIB HEKPO3Y Y
BUIIJIKaX IHTPY3UBHOI'O BUBHXY B 3y0ax 3 3aKpu-
tuM arnekcom (Hecova et al., 2010).

He menmr vactum 1 B TOM ke 4yac cepho3Hi-
UMM YCKJIQAHEHHSIM TpaBM 3yOiB € 30BHILIHS
3ananbHa pe3opOiis kopeHs 3yda — 48% (Luan
et. al.,, 2021). CTOCOBHO MpPUYMH PO3BUTKY JAa-
HOi marojyorii, BEIy4YHM €TIONOTiYHMM (ak-
TOPOM € YIIKO/KCHHS OMOPHUX TKaHUH 3y0a.
[TizHe Ta/abo HepalioOHATBHE JTIKYBAaHHS TPaBMHU
3y0a MOYKE TaKOX IMOTIPIIUTH MPOTHO3 Ta TMpPH-
3BECTH J0 PO3BUTKY 30BHIIIHBOI 3alajibHOI pe-
30p0O11ii, ocoOnMBO y BUBHXHYTHX 3yOax (Lima
et. al., 2017). Po3BUTOK 30BHIIIHKOI 3amajabHOT
pe3opOIIil MoB’sA3aHUH 13 TSHKKICTIO TPaBMH, Bi-
KOM MAlli€eHTa, CTajiero (OpMyBaHHS KOPEHS Ta
4acoM BUAANCHHS Mysbnu. Koiau eHnoqoHTHYHE
JIKYBaHHS 3aTPUMY€ETHCS, iIHPIKyBaHHS MMyJIbITH B
MOETHAHHI 3 TONIKOKEHHIM TIEPiOIOHTY MOXKE
MPU3BECTH JO IMPOTrPECYBaHHS 3alalibHOI 30B-
HIHBO1 pe3opOiii (Bastos et al., 2014).

AHani3 3apyODKHOI HayKOBOi JiTeparypu
BKa3ylOTh Ha 30UIbIIEHHS PU3HMKY MMOCTTPaBMa-
TUYHUX YCKJIaJHEHb, TAKUX SIK HEKPO3 MYJIBIIU Ta
30BHIIIHA 3aMajbHa Pe30pOIIist KOpeHs MpH irHO-
PpYBaHHI CBOE€YACHOTO, palliOHAJILHOTO JIIKYBaHHS
Ta CHCTEMaTH4HOro cmocrepexeHHs (Lima et.
al., 2017).

He menm BaxxnuBuM € (akxT, IO HEAOTPH-
MaHHS MPOTOKOIIB BEIEHHS, 30KpeMa TepMiHIB
KJIIHIKO-PEHTT€HOJIOTIYHOIO  CHOCTEPEKEHHS,
MPU3BOJUThH JI0 3aTPUMKH Yy HaJaHHI JIIKyBaH-
Hf, 0 B KIHIICBOMY ITiJICYMKY TIOTIPIIY€E TPO-
THO3 Ta YCKJIaJHIOE JiKyBaHHA. Lle Bka3ye Ha
HEOOXIHICTh MMiJABUIICHHS OOI3HAHOCTI Cepen
MeanuHuX (haxiBiliB Ta O0AaThKIB PO BAKIUBICTH
JOTPUMaHHS MIKHAPOIHUX MPOTOKOMIIB Ta PEKO-
MEHJAIll Yy BEJCHHI MAIli€HTIB 13 ACHTAIbHUMU
TpaBMaMH, 110 BXE MiATBEPHKEHO YHCICHHUMHU
3apyOiKHUMH JociimkeHHssMA  (Subhashraj &
Subramaniam, 2008).
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3 METOI YHUKHEHHSI PO3BUTKY MaTOJOTIYHOI
pe3opo11ii KopeHs 3y0iB, K 3 3aBepiieHUM (Hop-
MYBaHHSIM KOPEHs TaK i HE 3aBEPIICHUM, ITPOBO-
JTUTH PETEIbHUN MOHITOPHHT >KUTTE3IATHICTIO
yJAbIH BiANOBiAHO 10 npoTokoniB IADT. Bpasi
aByJbCil a00 1HTPY3MBHOTO BHBHXY C(OpMOBa-
HOTO MOCTiiiHOTO 3y0a, JiKYBaHHS KOPEHEBHX
KaHaJIiB CJIiJl IPOBOAUTH 3 BUKOPUCTAHHSIM JIIKY-
BAJIBHUX TIOB’SI30K 3 aHTUTHUOIOTHMYHOIO/KOPTH-
KOCTEPOITHOIO MACTO a00 T1APOKCHTY KaJIBIIIIO
MPOTATOM |- 4 THXKHIB 3 IOJAIBIIOI0 O0TYpAIIIEI0
(Bourguignon et. al., 2020).

Ha crorogninmHii 1eHs Cy4acHI CTOMATOJIO-
I'Ml aKTHBHO JOCIIJDKYIOTh Ta BUKOPHUCTOBYIOTh
pereHepaTBHE CHAOJAOHTUYHE JIIKYBaHHS SIK
METO/I 30BHIIITHBOI 3aMalibHOI pPe30pOIIii KOpeHs
MicIisE TPaBMHU, KOJIU CIOCTEPIraeThCcsl MOMITHA
nepuarikaibHa pe3opoiis, 3 KiIbKoMa repeBa-
ramu. [lo-miepiire, 11e 3MEHIIIEHHSI KiJTbKOCTI BiJl-
BiJlyBaHb JIMIIE 10 OAHOTO abo JBOX, 3aMICTh
0araTopa3oBOTO BiJBiyBaHHS B CEPEIHBOMY
npotsirom 24 micsmiB 3a [[Bexom (Cvek, 1992).
[To-mpyre, y 3ybax 3 He3aBepiieHUM (HopMy-
BaHHSM KOpEHS, pEreHepaTHBHE CHIOIOHTHY-
HE JIIKYBaHHS JIOTIOMAarae 3ylmuHUTH Pe30POIIiro
KOPEHIB 1 MPU3BOAUTH J0 MPOIOBKCHHS aleK-
coreHesy 1 peBacKyisipu3allii kopeHs. Bukopu-
CTaHHS TPAAMIIIHHOT JOBrOTPUBANIOl 00Typarii
KOPEHEBOI'0 KaHAITy T'APOKCUIOM KaJbI{iI0 IpHU-
3BOJUTH /10 YTBOPEHHS KaJbIM()iKOBAHOTO Bep-
XiBKOBOTO 0ap’epy. ['iIpoKkcua KaJblit0 BUKIIN-
Kae HEKpO3 KOPEHEBOTo eriTenito [epTira, 1mo
MPU3BOIUTH 10 MPUITUHEHHS OJATBIIOTO (op-
myBaHHs kopeHs (Huang, 2009). ¥V 2016 poui
JOCITITHUKH TIPOBEJIM PETEHEPATUBHE EHIO-
JIOHTHYHE JIIKyBaHHS 3piuoro 3yba 16-piuHoi
JIBUMHU, SIKa Maja KOMOIHOBaHY BHYTPIIIHIO
Ta 30BHINIHIO PE30pOIIit0 KOPEHS 3 JyKEe TOH-
kumu cTinkamu (Saoud et al., 2016). Ixue pi-
meHHs 0a3yBanocs Ha TOMY, 1110 BUKOPUCTAHHS
pEreHepaTUBHOIO €HJOJOHTHUYHOTO JIIKYBaHHS,
KpIM 3YNHUHKH pPe30pOuil, CIpUsTUME 30171b-
IIICHHIO TOBIIMHU CTIHOK KaHaJy 1, BIIMOBITHO,
3MIITHEHHIO KOPEHSI.

Ockinbky Ha JaHWH MOMEHT He Oylo MpoBe-
JICHO KOMIUJIEKCHUX JOCIIJUKEHb IIOJ0 BHUKOPH-
CTaHHSl PEreHepaTWBHOTO CHJOAOHTUYHOTO JIi-
KyBaHHs MpHU pe30opO1iii KopeHs, icHye morpeda B
PETENBHUX TOCIIIOBHUX KIIIHIKO-PEHTT€HOJIOT14-
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HUX OOCTEeKEHHSX. SIKIIO pereHepaTuBHE €HIO-
JIOHTUYHE JIIKyBaHHS HE BUSBIISE CIPHUITINBOIO
e(eKTy, CIIi1 IPOBECTH KJIACHUHY aneKcH]iKaIlio
3a [[BexoM a0 3a METOAMKOO amiKajabHOI MPO0-
K{A 3 BUKOPHCTAaHHSIM MarepiaiiB Ha OCHOBI Mi-
Hepal-TpUOKCUA-arperary. AHami3 JOCHIKEHb
CY4acCHHUX CBITOBUX JOCIHIKEHb ITiITBEPKYE
BUCOKY €()eKTHBHICTh BUKOPHCTAHHS TpeTapariB
Ha OCHOBI MiHepan Tpuokcup arperary (MTA)
IpU JIIKyBaHHI NAaTOJIOTIYHOI pe30opOLii KOpeHiB
npu neHTanbHuX TpaBMax (Ozdemir et al., 2008).

YMOBHO, JiKyBaHHs TOCTIMHHUX 3yOIB MicCIIs
TPaBMH MOKE BIIPI3HATHUCS B 3aJIKHOCTI BiJI CTa-
nii chopMoBaHOCTI KOpeHs. Y BHUManuky Hechop-
MOBaHUX 3y0iB HEOOXiJIHO BCTAHOBHUTHU CTaTyC
MyNbIU. SIKII0 03HAK HEKPO3y MYJIbIU HEMAE, TO-
KazaHe Jimie crnoctepeskeHHs. Konu € cBigueHHs
arnikajabHOTO NEPIOJJOHTUTY Ta 30BHIIIHBOI 3aMaib-
HOi pe30pOrii KOpeHs, pereHepaTuBHe €HO0/I0H-
THYHE JIKyBaHHS CJIiJI pO3MOYaTH HEraitHO BiAIO-
BITHO JI0 TIPOTOKONY AMEpHKaHChKOI Acormiarii
Ennonontucris (AAE) (American Association of
Endodontists., 2021). SIkmio 3IiIeHHs MICIb pe-
30pO11ii He B1A0YBa€THCS, CIT1JT 3aCTOCYBATH JIOBTO-
TPUBATY OOTYpAIIifO TAPOKCHIOM KaJbIlito a0o 3a
METOJIMKOIO aMiKadbHOi MPOOKU 3 BUKOPUCTAHHSAM
MmarepianiB Ha ocHoBi MTA, micns 4yoro crigye
ocTaroyHa oOTypallisi KOpeHeBUX KaHaiiB. Bpasi
BIJICYTHOCTI 3LIJICHHS 1 HaJami, CIiA pO3TISHY-
TH BUJAJIEHHS 3y0a. Y BHIAAKY BaXKKOi TpaBMHU
copMoBaHUX 3y0iB, CIiJ] TMPOBECTH OOTYpaLiio
T1IPOKCUIOM KAaJIBIIiF0 Ha TepMiH Bix 1 10 4 THx-
HIB 1 IPOBECTH OCTATOYHY OOTYypallil0 KOPEHEBUX
KaHaJiB. SIKIIo 3’ SBISIFOTHCS O3HAKU 30BHIIIHBOT
3ananabHOI pe3opOiii KopeHs, 00Typarito Cii1 BH-
JAJIUTH 1 PO3IIOYaTH pereHepaTUBHE €HI0JOHTHY-
He jikyBaHHA. [licas JiKyBaHHS CJiI POBOAWTH
CIOCTEPEKEHHS MPOTITOM 5 POKiB.

BucuoBku

EdextuBHICTh  JIIKyBaHHA TpPaBMaTUYHUX
YIIKOJIKEHb 3yOIB y MITEH 3aJ€KUTh BiJl TOYHOI
MIarHOCTHKH, CBOEYACHOIO HaJaHHS HEBIIKIAI-
HOT JIOTIOMOTH Ta KOMIUIEKCHOTO MiJXOMy, SIKUH
BKIIIOYA€ BHKOPHCTAHHS CyYaCHUX KIIHIYHUX
pexoMeHAami 1 metoxaiB Tepamii. Pexomenna-
uii, pozpobneni [ADT, migBumytoTh maHcu Ha
YCHIITHE Oy>KaHHsI TAIll€HTIB, Jal04l CTOMATO-
JoraM 4YiTKi BKa3iBKM IIIOJ0 BHOOPY HANOUIBII
e(eKTUBHUX METO/IIB JIIKyBaHHSI.
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Cepito3HOI0 TIPOOIEMOI0, SIKa MOXKE BUHHK-
HYTH BHACJIJIOK HECBOE€YACHOI JI0moMoru abo
HEMPaBUJIBHOTO JIKyBaHHS, € HEKPO3 MYJbIN
Ta 30BHILIHSA 3amajbHa pe3opOris kopeHs. Me-
IUYHI TpaliBHUKA TIOBHHHI YCB1JIOMIIIOBATH
BAXUIUBICTh JOTPUMAHHS MIKHAPOAHHUX IPO-
TokomiB. HoBi mepcrnekTuBH B JIiKyBaHHI 30B-
HIITHBOT 3aMmalibHOiI Pe30pOIii KOpPEeHiB Micis
TpaBM 3y0iB BIIKPHUBAIOTHCS 3 BIPOBAIKEHHSIM
HOBITHIX MeTOAWK. J[JIsI BCTAHOBJICHHS YITKHX
TEPMIiHIB 1 MEXaH13M1B BUHUKHEHHSI yCKJIaJHEHb
JIEHTAIbHUX TPaBM, HEOOX1THI MOJAIBIII KJIiHI-
KO-JTabopaTopHi JocHiKeHHs. BaxkinBo 3a6e3-
MEYUTH MOCTIMHUI MOHITOPUHI CTaHy MYJbIN
Ta CBO€YACHE BTPYYaHHS MpPU CKIAJAHHMX 1 Oa-
raro()akTOpHUX YIIKOKEHHSIX 3yOOIIeNenHo-
JIULEBOI CUCTEMU.

DiHaHCyBaHHA
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Abstract: dental trauma are a significant public health issue worldwide, affecting individuals from
childhood throughout life. Currently, the selection of an appropriate treatment method for dental trauma
is a highly relevant concern. This review summarizes contemporary research and recommendations for
the treatment of traumatic injuries to permanent teeth in children, emphasizing the importance of ac-
curate diagnosis, timely intervention, and the application of up-to-date clinical guidelines. The review
covers all stages of treatment — from initial diagnosis to rehabilitation and follow-up care. Special at-
tention is given to the recommendations of the International Association of Dental Traumatology, which
significantly improve the chances of successful treatment. The review discusses key aspects of managing
concussions, displacements, and avulsions of teeth, methods of replantation, as well as the use of stem
cells. Complications such as pulp necrosis and external inflammatory root resorption are analyzed,
with a focus on the importance of adhering to international protocols. The article also highlights the
prospects of regenerative endodontic treatment and the need for further research to refine approaches to
dental trauma management.
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Fracture Resistance and Toughening Mechanisms in Human Dentin:

A Biomechanical Perspective
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Abstract: fracture resistance in dentin is crucial for maintaining the structural integrity of a vital or
endodontically treated tooth, particularly as aging and restorative interventions exacerbate mechanical
vulnerabilities. This article explores the biomechanical properties of dentin, focusing on intrinsic toug-
hening mechanisms such as crack deflection, bridging, and microcracking, which act to diminish crack
propagation. The composite-like structure of dentin, comprising mineralized collagen fibrils within a
heterogeneous matrix, facilitates a balance between stiffness and flexibility, resisting multiple cyclic
loads under complex intraoral environments. The impact of dentin dehydration, age-related changes,
and the formation of sclerotic dentin on fracture resistance in dentine is discussed. A thorough under-
standing of toughening mechanisms in dentin is essential for optimizing clinical approaches aiming to

ensure the durable success of dental treatment.

Keywords: Dentin; Biomechanical Phenomena; Physiology; Etiology; Treatment.

Introduction

Human dentin cannot regenerate but undergoes
multiple structural changes over decades of
functioning and aging, even when clinically
intact. Modern restorative procedures, being
highly predictable (Seltzer, 1999), from simple
fillings to complex interventions like endodontic
therapy and post-and-core or crown placement,
can initiate microscopic flaws and microcracks in
dentin (Arola et al., 2017; Reeh, 1989; Dietschi,
2007, 2008). Over time, these defects can develop
and lead to catastrophic failures in tooth structure
(Tonami & Takahashi, 1997; Carter, 1983; Kerekes
& Tronstad, 1979).

With the rising elderly population and an
increasing number of dentated aged individuals
seeking reliable dental services (United Nations,
2003), understanding crack propagation and

toughening mechanisms in dentin is crucial for
preventing irreversible mechanical failures and
selecting or developing the most predictable
solutions for reconstruction (Pietrokovski &
Lantzman, 1973). Dentin is a composite-like
material made of mineralized collagen fibrils
embedded in a three-dimensional matrix, organized
into inter- and peritubular dentin. Its heterogeneous
structure at both nano- and microscopic levels
contributes to its toughness by allowing different
regions to respond differently to stress during
function (Berkovitz, 2002). The interactions
between the collagen matrix and hydroxyapatite
mineral crystals play a critical role (Kishen, 2006).
The collagen matrix provides flexibility, while
the minerals provide stiffness and strength, aiding
energy dissipation and fracture resistance. This
allows the dentin to undergo plastic deformation,
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absorbing energy and preventing fractures from
extensive growth. Additionally, dentin tubules
running from the pulp to the outer layers can act as
crack arrestors and deflectors, increasing the energy
required for crack propagation and contributing to
the anisotropy of dentin's mechanical properties
(Kinney, 1999).

Aim

This review aims to bring more light on the
mechanical properties of dentin, specifically on its
toughening mechanisms and their changes with age.

Results

Types of Toughening Mechanisms in Dentin

Clinically, the risk factors for tooth fracture
can be classified as iatrogenic and non-iatrogenic.
Non-iatrogenic factors are primary (due to the
anatomical position of a tooth or prehistory of
recurrent disease) and secondary (due to dentin
aging) (Kishen, 2006). From a biomechanical
perspective, fracture formation and propagation
are a complex process that depends on the structure
and properties of the body and involves the
formation, nucleation, and spreading of micro- and
macro-cracks (Kinney, 2002). Microscopic cracks
can accumulate and grow over time, eventually
leading to critical fracture and structure collapse
with time or given number of repeated mechanical
load cycles (Bajaj, 2006).

Several factors must be present simultaneously
for a fracture to occur: (1) stress concentrators,
such as a crack or a geometric notch (e.g., sharp
corner, thread, hole), and (2) tensile stress of
sufficient magnitude to cause microscopic plastic
deformation at the stress concentration tip (Kishen,
2006). Tensile stress may not be applied externally
but could be a normal residual stress within the
structure due to compressive loads. Most known
material properties, such as yield strength and
tensile strength, do not influence the vulnerability of
a material to crack extension and fracture (Kishen,
2006). However, an increase in tensile stresses and
stress concentrations renders the remaining tooth
structure prone to fracture. It is important to note
that the tensile strength of dentin is much lower than
its compressive strength - compressive and shear
strengths are about 250 MPa, while tensile strength
is around 50 MPa (Gupta et al., 2006). Fracture
resistance can change and even increase with crack
extension, particularly when involving different
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toughening mechanisms in dentin (Koester, 2008).

Two main principles of toughening mechanisms
in dentin have been suggested: (1) intrinsic, where
mechanismsoperateahead ofthecracktiptoenhance
the material’s inherent resistance to microstructural
damage and cracking, and (2) extrinsic, where
mechanisms operate primarily behind the crack
tip by promoting crack-tip shielding, reducing the
concentration of local stress intensities at the crack
tip (Kishen, 2007). Toughness in dentin increases
through mechanisms that raise the energy required
for fracture or methods that prevent strain energy
from reaching the crack tip. In normal hydrated
dentin, both factors are well-presented, which is
not the case for dehydrated or aged dentin (Kinney
et al., 2005). It is suggested that the viscous effects
in within hydrated dentin can slow down the rate of
energy delivery to the crack tip, allowing the crack
to be shielded and propagated slowly.

Three major toughening mechanisms are known
to be present in dentin: (1) crack deflection, (2)
crack bridging, and (3) microcracking (Kruzic et
al., 2003). Crack deflection occurs when cracks
deviate from the plane of maximum driving force
or tensile stress, reducing the stress intensity at
the crack tip, and thereby providing toughening.
Crack deflection is promoted by features in the
microstructure that deviate from the crack path.
For dentin with tubules in a parallel orientation,
there is practically no out-of-plane deflection,
implying minimal contribution to toughening in
this orientation. The same is true macroscopically
for the perpendicular orientation. However, small
local deflections (up to 20 um) may occur along
the tubule axis.

In crack bridging, as the crack opens, fibers
or filaments extend across it, dissipating energy
through their own deformation or by friction as
they pull out from the bulk material (Bajaj, 2006).
Crack bridging is the most common form of crack-
tip shielding, especially in fiber composites where
intact fibers tend to bridge the crack and oppose
its opening. Crack-path observations indicate
possible bridging by collagen fibers. Another
type of bridging occurs when the dominant crack
links with smaller cracks ahead of the tip to form
uncracked ligaments. These mechanisms are only
observed in the parallel orientation in dentin (Nalla
& Kinney, 2003).
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Microcracking causes dilation and increases
the compliance of the region surrounding the crack.
The sharpness of the crack tip focuses strain energy
onto the next susceptible bond, a critical factor in
fracture propagation. Micro-cracks ahead of the
main crack initiate from the stress concentration
associated with dentin tubules and form in the
more highly mineralized peri-tubular region.
This mechanism is not represented in dehydrated
dentine.

In aged dentin, tubules accumulate minerals
inside their lumens, decreasing microcracking
formation in intertubular dentin and lowering the
toughening ability of aged dentin (Kinney et al.,
2005). The orientation of dentin tubules has been
proposed as another toughening mechanism (Nalla
& Kinney, 2003). They showed that dentin fracture
resistance is anisotropic. Elephant dentin was used
due to limitations in human sample preparation.
They emphasized that, except for the root, human
dentin tubules do not run straight from the enamel
to the pulp; instead, they have a complex, S-shaped
curvature from the cervical margin through the
crown. Their research showed that cracking
perpendicular to the tubules occurs with the lowest
toughness while cracking parallel to the tubules
occurs with the highest. The anti-plane and in-plane
parallel orientations are, respectively, 55% and
65% tougher than the perpendicular orientation.
Clinically, tuber fractures can contribute to this due
to the structure of mantle dentin and the low density
of dentin tubules in the peripheral layers of crown
dentin (Bajaj, 2006). While these mechanisms are
well documented, the role of mineral-collagen
interactions, dentin hydration, and water content,
especially in aged dentin, are not well-defined and
require further investigation.

Impact of Dehydration

The presence of water in dentin affects its
mechanical properties. Water acts as a plasticizer,
increasing the dentin's ability to deform plastically
and absorb energy. Hydrated dentin is generally
tougher than dry (Kishen & Vedantam, 2007). A
study demonstrated significantly higher fracture
values for hydrated dentin compared to dehydrated
dentin, and rehydration substantially restored
these values (Kahler, 2003). During loading, a
region of hydrostatic tension and superimposed
shear stresses develop around the crack tip. In
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hydrated and porous dentin, these stresses can
induce dilation around the crack tip, with energy
consumed by fluid inflow and egress in this region.
The collagen within this area also extends when
moist, accommodating such dilation and shear
strains. In the absence of fluid, dilation must be
solely accommodated by shear or cavitation of the
existing fluid (Kishen & Vedantam, 2007).

There are still many questions regarding the
role of dehydration in changes in collagen and
mineralized collagen fibers, as well as in mineral
content in dental tissue due to dehydration (Kinney
et al., 2004; Weber, 1974). The highly mineralized
peritubular dentin, along with the less permeable
enamel and cementum on the outer aspect of bulk
dentin, creates a confined environment for free
water in dentinal tubules and pulp space. The
mechanism of dentin dehydration, considering that
pulpless teeth remain in a water-based environment
(saliva in the mouth and blood/tissue fluid
surrounding the root), has not been fully explained
(Van der Graaf & Ten Bosch, 1990). While
cementum is permeable without tubules and there
is considerable evidence of enamel permeability,
the full extent of dehydration's effects on dentin
needs more investigation (Kinney et al., 2004).

The extracellular matrix proteins of the pulp
have high water-holding properties, with the
total water content of the pulp exceeding 90%.
Physiological intrapulpal pressure of 10-28 mm
Hg constantly drives pulpal fluid outward along
the dentinal tubules (Pathways of the Pulp, 2005).
The loss of water-rich pulp tissues and free water
from dentin surface porosities and dentinal tubules
can contribute to a reduction in the mechanical
integrity of endodontically treated teeth (Hayashi
et al., 2008). The water content of normal dentin
is believed to vary with location. Tubules contain
75% of the moisture in dentin, with the rest being
associated with the mineralized matrix (Angker et
al., 2004).

Types of Dentin Fluids

There are two main types of fluids in dentin.
Type one, or ‘bounded’ water, is associated with
the apatite crystal of the inorganic phase and
collagenous and non-collagenous matrix proteins
of the organic phase. The second type is the free
or ‘unbound’ water that fills the dentinal tubules
and other porosities in the dentin matrix. Free
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water is associated with inorganic ions such as
calcium and phosphate, aiding in their transport
within the dentin matrix (Kishen, 2006). When
dentin is compressed, the water-filled dentinal
tubules are compressed, and the water is squeezed
out in the direction of the dentinal tubules. This
water movement within the material is a possible
mechanism for toughening dentin (Kishen &
Asundi, 2001). Water has a viscosity, requiring
additional energy to carry it through the dentinal
tubules, leading to dual effects in hydrated dentin:
(a) aninherent plasticity effect and (b) distinct strain
responses in directions parallel and perpendicular
to the dentinal tubules. Loss of water from the
dentinal tubules and pulp space diminishes these
water-induced effects, increasing dentin stiffness
and reducing plasticity. Fully hydrated dentin
demonstrates significantly higher crack-initiation
toughness and crack-growth toughness compared
to dehydrated dentin (Kinney et al., 2003).

Collagen Hydration and Mechanical

Properties of the Tooth

Collagen  microstructure and  hydration
are critical factors contributing to the fracture
toughness of dentin. Moisture content profoundly
impacts collagen's properties, with dry collagen
being brittle and stiff, exhibiting an elastic modulus
of about 6 GPa. Rehydration progressively softens
the collagen (Kinney et al., 2004). Studies have
shown that during rehydration, a monolayer
of water molecules adsorbs to the surface of
hydroxyapatite via hydrogen bonds, with additional
water held by weak van der Waals forces and laws
of intermolecular attraction and repulsion (Kinney
et al., 2003).

In normal dentin, the interacting water molecule
is an integral part of the collagen structure.
When water content exceeds two molecules per
tripeptide, the molecule starts to swell. At this level
of hydration, water acts as a plasticizer, keeping
the matrix soft and flexible. The collagen fibrils
in the dentin are made up of smaller microfibrils
separated by spaces filled with water (Kishen
& Asundi, 2001). The surface tension forces of
water and other molecular forces like interpeptide
hydrogen bonds and van der Waals forces allow
the collagen fibers to slide along each other and
deform plastically under load. After the end of the
masticatory force, these forces pull the collagen
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fibers back, restoring the spatial shape of the dentin
and ensuring tooth elasticity (Huang, 1992).

Dehydration leads to the loss of these
interfibrillar spaces and shrinkage of the overall
fibril diameter. Collagen fiber chains contact each
other, forming molecular associations that cannot
be formed in an aqueous environment. These
interpeptide forces stabilize the structure of dried
collagen and increase its stiffness. It has been
shown that the loss of free water compromises
the viscoelastic behavior of dentin (Bajaj, 2006).
Kinney et al. (2004) used nanoindentation-based
experiments showing that dry dentin exhibited
an elastic modulus of 23.9 GPa, while wet dentin
exhibited an elastic modulus of 20 GPa. Kishen
and Asundi (2001) concluded that the presence
of water in hydrated dentin resulted in a stress-
strain response characteristic of tough material,
while the loss of free water resulted in stiffening
and brittle material response. A significant increase
in stiffness and a decrease in toughness were also
reported after dehydration at 20°C for seven days
(Huang, 1992).

Dentin Aging and Sclerotic Dentin

Dentin aging and the formation of sclerotic
dentin also influence dentin's mechanical properties
and toughening mechanisms (Kinney et al., 2005;
Weber, 1974). A comparative study of normal,
dehydrated, and sclerotic dentin showed no
significantdifferences in elastic parameters between
normal and sclerotic dentin, though the level of
hydration in both groups was similar. Sclerotic
dentin showed no plasticity and significantly
higher brittleness, with a 20% reduction in fracture
toughness (Kinney et al., 2005). This could be
partially explained by mineral changes in dentin
followed by the occlusion of dentin tubule lumens.
Filling the tubules reduces stress concentration
in intertubular dentin, lowering the tendency for
microcrack nucleation, which in turn reduces
dentin's fracture toughness.

Conclusion

Human dentin is a dynamic, complex
composite-like structure. Its multiple elements at
the nano and microscopic levels provide unique
mechanical behavior in response to occlusal loads.
Hydration of dentin is one of the critical factors
affecting its mechanical parameters. Changes in its
structure due to aging or clinical intervention have
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Omip TpimuHaM i MeXaHi3MHU 3MIITHEHHS B JIIOICHKOMY J€eHTHHI:
NMOTJISA/L 3 MO3UIiNM OioMexaHiKH

ITerpo Ma3yp, Haranss MapkoBa, Ipuna Xon3inceka, Anaroniii Capnuyk

Kadenpa cromaronorii qutstaoro Biky HYO3 Vkpainu imeni [1.J1. [llynuka, Kuis, Ykpaina
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Anomiuia: onip ymeopeHHIO MPiWuH y OEHMUHI € 6A2OMUM MEXAHIZMOM O NIOMPUMAHHSL
CMPYKMYPHOI yinichocmi 8iManbH020 ab60 eHOOOOHMUYHO NIIKOBAHO20 3)0a, 0COONUBO 8 YMOBAX, KOMU
CMApIiHHA | pecmaspayiiii 8mpyuyanHs NiOGUWYIOMb U020 MeXauiuHy epaziugicme. Y yiu cmammi
00CTIONHCYIOMbCL  OIOMEXAHIUHI  81ACMUBOCMI  OeHMUHY, 30CepedAHCyIodU  y8azy HA 6HYMPIUIHIX
MEXAHIZMAX 3MIYHEHHs, MAKuX 5K GIOXUNEeHHS MPIWUH, MOCMYBAHHA MA MIKPOPO3MPICKYBAHHS,
AKI CHpUusAOms 3MeHuleHHI0 nowupenuss mpiwun. Komnosumonodiona cmpykmypa OeHmuHy, uo
CKIA0AEMbCA 3 MIHEPANI308aHUX KOLA2EHOBUX (iOpUN y 2emepo2eHHiti Mampuyi, 3a0e3neuye 6aiaunc mixe
HCOPCMKICMIO MA 2HYUKICMIO, YUHAYU ONip 0A2amOKPAMHUM YUKTIYHUM HABAHMANCEHHAM 8 YMOBAX
cneyugiunoeo cepedosuuya y pomogii nopoxcruti. Ob2080pioemuvcs 6nauUe 0e2iopayii 0eHmumHYy, IKOBUX
3MiH | YMBOPEHHA CKAEPOMUYH020 OeHMUHRY HA 11020 onip ymeopennio mpiwu. Ipynmoene posyminns
MEXAHIZMI8 3MIYHEHHS OeHMUHY € BANCTUBUM O ONMUMI3AYIT KIIHIYHUX NIOX00I8, CNPAMOBAHUX HA
3abe3neyenHs mpusano2o yCnixy Cmomamono2iuno2o iiKy8aHHs.

Koarouosi ciioBa: nenTuH, OloMexaHika, (pi310510r1s, €T100T1s, JIKyBaHHS
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BnpoBam:keHHs1 METOY aKTUBHOTO HABYAHHS JIIKAPiB-iHTEPHIB
CTOMATOJIOTIB — 3aII0PYKA OTPUMAHHSA BHCOKOI'0 PiBHSI KOMIIETEHTHOCTI
Ta nNpodeciiiHol T0CKOHAJIOCTI

Birauniii JIutopuenko, Jlronmuiia PomoOyast, Anapiii Ilpomenko, Bikropist Boinnens,
Tamapa MeabHHYYK

Kadenpa cromaronorii, [HcTuTyT micnsaumioMuoi ocBity, HaiioHansHUI MEMUHUN YHIBEPCUTET
imeni O.0. boromonsist, Kuis, Ykpaina

Address for correspondence:
Vitaly Lytovchenko

E-mail: realvitalylytovchenko@ukr.net

Anomauia: Hogsimui HaguanbHi nNpoepamu 0 aikapie-inmepHis 3i cneyianonocmi « Cmomamonoziay
Oasylomevcsi HA NPUHYUNT AKMUBHO20 MemOoOy HABYAHHA, SKUL NOEOHYE GUKOPUCMAHHA CYUACHO20
MAmepianbHO-MexHIYH020 OCHAWeHH KIIHIYHOI 0a3u ma npoghecitinutl Memooon02iuHull nioxio
00 BUKIAOAHHS OCHOBHUX PO30LNi6 CMOMamonoeii Ha 3acadax 0okazoeoi meouyunu. QOnak, npoyec
3AC60CHHA Mamepiany YCKIAOHIOE NOUWUPEHA MeHOeHYis KIIN08020 MUCIEeHHA Cryxauie. 3 memoro
3abe3neuents eekmusHo20 HA8UAHHA 3000V6a4i6 HABUANbLHI Mamepianu Mmawoms Oymu Ointbu
V3a2anbHeHUMU, TOKAHIYHUMU MA NPAKMUYHO OpieHmosanumu. Bpaxosyouu akmyanvricme npodiemu,
BUBHAYEHO HACMYNHI 3A60AHHS: GUCEIMAUMU HEOOXIOHICMb adanmayii HABYAILHUX Npocpam 3i
cneyianvrocmi « Cmomamono2isy 00 Cy4acHUX 8UMO2, 30KpemMa UWISIXOM BHPOBAONCEHHS NPAKMUUHO
OPIEHMOBAHUX HOBIMHIX MeMOOI8 HABUAHHS, SIKI 8PAXOBYIOMb MEeHOeHYIl PO36UMKY HAYKU 8 NOEOHAHHI
i3 NCUXONOSTUHUMU OCOOIUBOCTNAMU CYXAYIB, 30TUCHUMU 027150 CYYACHUX MeHOeHYill NIKV8AHHSA V
cghepi enoodonmii, 30kpema w000 BUKOPUCTAHHA POMAYIUHUX HIKETIb-MUMAHOBUX (atinié 8 KIiHiuHil
npakmuyi nikapamu-inmepHamu. Buxopucmano memoou meopemuuno20 aHAnizy AimepamypHux
odxicepen ma pe3ynbmamié CyuacHux 00CHIOHCeHb, NPeOCMABLeHUX V HAYKOBUX BUOAHMSAX, GKIIOYEHUX
00 HaykomempuyHux 6a3z Ooanux PubMed, Index Copernicus, Ulrich’s Periodicals, Google Scholar,
Web of Science, Medline ma in., y3acanvhenns 0oceidy suxiadanHs Ha 06a3i kagedpu cmomamono2ii
Inemumymy nicaaounnomnoi océimu Hayionanvnozo meouunoeo ynisepcumemy imeri O.0. bocomonvys,
ONUMy8anHs NiKapie-inmepuie cmomamonozis. Pesynemamusnicms 3a3Hayeno2o nioxo0y 0oéeoeHa Ha
NPUKIAO0I NPOBEOeHHA MAaticmep-Kaacy no eHOOOOHMII 8 paKax NPaKmMu4HUux 3aHams 3 mepaneemuyHoi
cmomamonozii i3 BUKOPUCIMAHHAM DOMAYIHUX HIKelb-MUmaHosux Gainis. YzaeanoHeno OCHOBHI
xXapakmepucmuxu pomayiunux ¢paiinie («/[oposcus kapma 00 cyuacHoi NPUKIAOHOI eOHOOMOHII»)
ma 6U3HAYEHO KIOY08I nepesazu NpaKmuKo-opiEHMOBAHUX MemOoOi8 HABUAHHS Y NIO20MOBYIL JIKaApie-
CIMOMAMON02I8 3 KYypCy MepanesmuyHd CmomMamono2is: MONCIUBICMb GIONpaylo8amu  MexHiKy
BUKOPUCTNAHHS eHOOMOMOPA Oe3 NCUXOL02IYHO020 MUCKY (MUCKY BIONOBIOATLHOCHE) 8 YMOBAX PEaAlbHOL
KIIHIYHOT NpaKkmuKu, (opmMysanus Ncuxono2iuHoi 2omosHocmi, Mmomuseayii 3acmocogysamu 3000ymi
HABUYKU HA NPAKMUYI, WO CRPUAMUME PO36UMKY NPOPDeCiuHux inmezpamueHux KOMnemeHmHoCcmel, sKi
€ KIII0Y08UMU 8 YMOBAX CYUACHOT MEOUUHOI cucmemuy. BUCHOBOK: 8UKOPUCMAHHA NPUHYUNY AKIMUEHOZO,
CUMYTAYTUHO20 MemOo0y HAGYAHHS NIKAPI6 THMEPHIB-CIOMAamonocie cnpusic nioguyentio ix ghaxosoi
KomMnemenmuocmi ma Oinbud WUOKOMY (hOPMYBAHHIO NPAKMUYHUX HABUHOK 8 MeXCax 6e3nocepeonbo2o
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O0CSACHeHHs. Kpumepiig yCniuHo2o0 eHOOOOHMUYHO20 JNIKVBAHHS, A MAKONMC 8 ACNEeKmAax CMeOopeHHs
NO3UMUBHO20 NCUXONO2IYHO20 KIIMAMY NPpU CRLIKYBAHHI IIKAPA 3 NAYIEHMOM.

Karouosi cioBa: l'IiCJ'ISI,Z[I/IHJ'IOMHa OCBiTa, iHTepHaTypa, CTOMaTOJ'IOFiH, MCTOAH aKTUBHOI'O HABYaHHA,

€HJIOJIOHTISA, CHIOIOHTUYHI IHCTPYMEHTH.

Beryn

BinnosigHo no 3akony Ykpainu «IIpo Bumry
ocBity» (2014), iHTepHaTypa BIJIHOCHUTHCS 10
MICIISTUTIIIOMHOI OCBITH 1 € 000B’I3K0BOIO (hop-
MOI0 TIPBUHHOI crieliajizarii 0ci0 3a JJiKapChKH-
MU CIIELIaJbHOCTAMH, KIHIIEBOIO METOI0 SKOi €
oTpUMaHHs KBauiikauii Jikaps-creniancra.

Bonnouac, Ha peanizamiro Hal[iOHaJIbHOTO
3aKOHOJABCTBA y cdepi Bumoi ocsitu gie [lo-
JOKEHHS TIPO aKpEAMTAII0 OCBITHIX HpOTpam,
3a SIKUMU 3[1HCHIOETHCS MIATOTOBKA 3/100yBaviB
Buioi ocitu (2019) ta Kpurtepii ouiHroBaHHS
SIKOCTI OCBITHBO1 MPOTPaMH, 30KpeMa aKTyalli30-
BaHO, 110 (pOpMH Ta METOIU HABUAHHS 1 BUKJIA-
JaHHS MAIOTh CIPUSATH JOCSITHEHHIO 3asBICHHUX
LJIeH 1 MPOrpaMHUX Pe3YJIbTaTiB HaBUAHHS, Bi-
MOBIAaTH BUMOTaM CTYAEHTOILEHTPOBAHOTO ITiJI-
X0my Ta OyTH IHHOBaIlIHHUMHU.

Bumie3a3znauene o3Hadae, 0 HaBYaHHSI B
iHTEepHAaTYpi 3a crenianbHicTI0 «CTOMATONIOTisHY
notpedye MiJIBULICHHS PIBHS MPAKTUYHOI 1 T€O-
PETHYHOI MiJATOTOBKH JIiKapiB-IHTEpHIB, Ta J0-
CSATHEHHS HUMHU BUCOKOTO PiBHS MpodeciitHoi ro-
TOBHOCTI, MIATBEPIKEHHSAM SIKOTO € IPUCBOEHHS
3BaHHS <JTIKap-CIICIIIiCTy.

CyuacHi BUMOTH JIO TiITOTOBKH JIIKaps-CTOMa-
TOJIOTa B IHTEPHATYPl BUKJIMKAHI TaKOXX HEOOXi-
HICTIO IHTETpaIlii BITYM3HIHOT CTOMATOJIOTIT y MiXK-
Hapoani npaktuku €C, CHIA Tomo (/{opomenko,
Bonocosenp, FOnakoBa, & SAxumensp, 2018).

s HaOyTTA JiKapsMHU-IHTEPHAMHU BHCOKOT'O
piBHA TPAKTHUYHOI KOMIIETEHTHOCTI € HEeOoOXia-
HUM HaBUaHHS 3 (OpPMYyBaHHS HAaBHUYOK KIIiHIY-
HOTO MUCJICHHSI Ta 3/[aTHOCTI NMpUAMAaTH Mpak-
TUYHI PIIICHHS HA 3aCaJiax JIOKa30BO1 MEIUIINHU
(ITaBnenko, Cipenko, CtynHuneka, Jlucronan, &
Lk, 2017).

Mera

BucBiTiiut HeoOXimHicTh, amamrarmii Ha-
BYAIBHHUX MporpaM 3i cremiaibHocTi «CToMa-
TOJIOTisD» 10 Cy4acHHX BHUMOT, 30KpeMa IUIIXOM
BIIPOBA/DKCHHSI TMPAKTUYHO OPIEHTOBAHHMX HO-

BITHIX METO/IB HaBUaHHS, SKI BPaxOBYIOTh TEH-
JIEHIIIT pO3BUTKY HayKU B MO€JHAHHI 13 TICUXOJIO-
TIYHUMH OCOOJUBOCTSAMH CIIyXadiB; 31HCHUTH
OIJISIT CYYacHWX TEHJEHIIIN JIiKyBaHHSA y cdepi
€H/IOIOHTII, 30KpeMa II0J0 BUKOPHUCTaHHS pO-
TalliiHUX HIKEIb-TUTAHOBUX (DaliyIiB B KIIHIUHIN
NPaKTUL JIKapsIMU-1HTEpHAMHU.

Marepiaau Ta MmeToau

OCHOBHUMH METOAAMH JOCIHIKEHHS] BU3HA-
YEHO: METOJIM TEOPETUYHOTO aHaJIi3y JIiTepaTyp-
HUX JDKEpeNl Ta Pe3yJbTaTiB Cy4acHHUX JIOCIHi-
JDKEHB, TIPENICTABICHNX y HAYKOBHX BUJIAHHSIX,
BKJIIOYEHUX JI0 HAyKOMETPUYHUX 0a3 JaHUX
PubMed, Index Copernicus, Ulrich’s Periodicals,
Google Scholar, Web of Science, Medline Ta iH.;
y3araJlbHeHHsl JTOCBiTy BUKJIaJaHHA Ha 0a3i Ka-
denpu cromarosnorii [HCTUTYTY MiCISIIUTIIOMHOT
ocBiTH HallioHaJIbHOTO MEIUYHOTO YHIBEpPCHTE-
Ty iMeHi O.0O. boromosnblis; OMUTYBaHHS JiKa-
piB-IHTEpHIB CTOMATOJIOTIB.

Pe3yabTaru

VYV cydacHiil MCUXOJOTO-TIENaroriyHii Hayll
CYTHICTh TOHSTTS «KOMIIETEHTHICTBY» pO3IIsiaa-
€ThCS SIK IHTErpajbHa XapaKTepUCTUKA 1HTEpHA,
T00TO, AMHAMIYHA CYKYIHICTh 3HaHb, YMiHb Ta
HaBUYOK, 3410HOCTEH Ta OCOOMCTICHUX SIKOCTCH,
AKi 3700yBad 3000B’s3aHUN MPOAEMOHCTPYBATU
icJis 3aBEepIICHHS OCBITHBOI MpPOTpaMM i1HTEp-
Hartypu. /i ycminHOro TpeHinry morpibHa ro-
TOBHICTh IHTEPHIB 10 BUKOHAHHS MaHyaJbHUX
NI, OCKUTBKHM 1IOTO TOTpeOy€e OBOJOIIHHS HO-
BITHIMH CTOMATOJIOTIYHUMHU TEXHOJOTISIMH Ta
MeTozaMu JTiKyBaHHsA. Opranizallis BiIMOBITHUX
3aHATH Ha JOJATOK J0 TPaJAULIIHHUX Ha CTOMATO-
JoriyHuX Kadeapax crae e(peKTUBHUM METOIOM
MiJBUIICHHS SIKOCTI MPAKTUYHUX HABUYOK Y Ili-
KapiB-IHTEPHIB CTOMATOJIOTIB.

BaxnuBuM € mpoBeieHHs ceMiHapiB Ta Maid-
CTep KJIaciB 3 BUKJIAJa4eM, SIKUH € paxoBUM KOH-
CYJIFTAaHTOM, IIIO HE TiIJIbKU MPOBOAUTH O3HAWOM-
JICHHS 13 TPAaKTUYHUMHU HaBUYKAMH, a i BU3HAYA€
Nepesik JITepaTypHUX JKepesl, Mpaliorud 3
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SKUMU CITyXadl MOXYTh TiBUIITUTH CBiK mpode-
ciiinuii piBeHb (Yaanbrosa-I poasuaceka, & Iu-
capenko, 2018).

OCHOBHMMH CKJIaJJOBUMH HaBUAJIHHOTO IPO-
necy B iHTepHarypi 3a (axom «CTOmMaTonoris»
MalOTh CTaTW 3aHATTS, M Yac SKUX MOJOII
CTELIaJiCTH OBOJIONIBAIOTh Cy4aCHUMH Mpodi-
JAKTUYHAMH Ta JIKYyBaJIbHO-I1arHOCTHYHUMU
TEXHOJIOT1SIMM Ta BUBYEHHSIM MaTepiajJbHUX 1 Ma-
Tepiasli3oBaHUX 00’ €KTIB, MpEnapariB, MYJISXKIB,
MpUIaaiB, MakeTiB, (aHTOMIB I BUPIIICHHS
KJIIHIYHUX 3a]a4 3a JOMOMOTOI0 BUKOHAHHS Ma-
HyaJlbHUX Jiil Ha MOJIeNAX (TpeHaXkepax), mpoBe-
JICHHSI MaiicTep-KJiaciB, BeO-ceMiHapiB TOIIIO.

Pesynbrari HayKOBO-JOCIIIHUIBKOI POOOTH
JiKapiB-1HTEpHIB MaloTh OyTH INpeaCTaBleHI Ha
3aKJIIOYHIN IMOPIYHIM HAYKOBO MPAKTUYHIM KOH-
depenmii (dasunenko, 2018).

ToOTo HEOOXITHO aKIEHTYBATU YyBary came
Ha Memooax aKkmueHo2o Has4yaHHsA. Y TaKOMY
koHTeKCTI TIpodecop CTeHPOPACHKOTO YHIBEp-
cutety, Jleig ['aba (2004) noBiB HEOOXIAHICTH
IJIaHYBaHHS B Mpolieci opraHizaiii OCBITHHOTO
IIPOIIECY Ta 3alPOINOHYBAB JOKJa/JHE BU3HAYCH-
HSl TEPMIHY «CUMYIAYIA», BIANOBITHO SIKOTO €
PO3YMiHHS, IO 1€ «TE€XHiKa (a HE TEXHOJIOTis),
gKa Ja€ 3MOTy 3aMiHUTH a0o 30araTHTH Mpak-
TUYHUH TOCBIJ CTYJICHTA 32 JIOTIOMOTOI0 ITYYHO
CTBOpEHOI CUTYallll, Ta Bi10Opa)xae 1 BIATBOPIOE
CUTYyaIlif0, 1[0 Ma€ MICIIE B PEajbHOMY CBITI»
(Zolnierek, & Dimatteo, 2009).

Bin cTBepmKyBaB, MO cumynayitine HAGYAH-
Hs BIJIITpae MPOBIIHY POJib, ajie BOJHOYAC TOOY-
JI0Ba 3aHATTS Mae 0a3yBaTHCs, HacamIepen, Ha
HABYaHHI, a HE BUXOAWTH JIUIIE 3 MOKIMBOCTEH,
HasIBHUX Y IIEHTP1 TPEHAXKEPiB.

JUis SIKICHOTO CUMYIAYIIHO20 HABYAHHS Ma-
I0Th BUKOPHUCTOBYBAaTHCS Cy4YacHI CTOMAaroJio-
ri4HI 1HCTPYMEHTH, OOJIaJHaHHS ¥ Marepiaiu.
Takum 4MHOM JIIKap-1HTEPH, MAlOYU TEOPETHUUHY
MIITOTOBKY, BIAMPAIlOBaBIIN BIPTyaJdbHUN aJl-
TOPUTM TPOBEACHHS MPAKTUYHUX MAaHIMYJSIiN
B YMOBaX, HaOMM)KEHUX JO peanbHOi CUTYyallii,
IUIIXOM 0araToKpaTHOTO MOBTOPEHHS HABHYOK,
BPaxXOBYIOUH MOXJIMBI TOMHUJIKH, JOMAra€ThCs
JIOCKOHAJIOTO BOJIOMIHHS TpodeciiftHux 37110H0C-
tel (€EpeMenuyk, 2023).

Meromu cumynayiuno2o HaguanHa TEPEN-
0a4yaroTh TAKOX MOKPAIEHHS KOMYHIKaLIHHUX
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KOMIIETEHTHOCTEH JIIKapiB-IHTEPHIB BHACIIJOK
HAOyTTA KJIHIYHUX NPAaKTUYHUX HAaBUYOK, 10 HE
JIUIIE CIIPUATHME ITiIBUIIICHHIO SKOCTI MEAUYHOT
JIOTIOMOT'H, ajie i 3a0e3MeUnTh JOBIPY MAIli€HTIB
1o JikapiB. Takuil Maxig € KIFYOBUM JUIS TMij-
TOTOBKH BHUCOKOKBaNi(pikoBaHUX (axiBLiB y Cy-
yacHiii menuuHil cuctemi (KacbkoBa, HoBikoBa,
AmHomnpieBa, AMocoBa, & Suko, 2017).

B mporieci HaB4aHHS JIiKapiB-IHTEPHIB MaEMO
BpaxoOBYBaTH IE OJHY MpoOieMy, a came — Io-
HIMPEHICTh KJIIMOBOIO MHCIIEHHS cepell KOrOpTH
3100yBadviB.

B dapmanesTuuniil eHipkioneaii (€IeKTpo-
Ha Bepcis) HaJaHO HACTyNHE BU3HAYEHHS MuUC-
JIeHHs, SIK TIPOLIECy OTOCEPEIKOBAHOIO 1 y3araib-
HEHOTO Ti3HAHHS JIIOAMHOI0 MPEIMETIB Ta SBHUII]
HaBKOJIMIITHLOI MIHACHOCTI B X ICTOTHHUX BJIACTH-
BOCTSX, 3B’s13kax 1 BimHomeHHsX (T. Koxxyxosa).
3 (i3i00TIYHOT TOUKH 30pYy, IPOIIEC MUCIICHHS —
CKJIaJTHa aHAJII THKO-CUHTETUYHA TisTbHICTH KOPU
BEJIMKHX ITiBKYJIb TOJIOBHOTO MO3KY.

Kninose mucnennus (popmyerbcsi Ha KOTHI-
TUBHOMY, €MOIIIITHO-BOJIbOBOMY, ITIHHICHOMY Ta
MOBEAIHKOBOMY PIBHSX 1 XapaKTepu3yeThes (ppa-
IMEHTAPHICTIO, IIBUIKOK 3MiHOKO 1H(OpMaIrii,
aJbTEepHATUBHICTIO JKepes iHpopmauii Ta cH-
HepreruuHicTio (JKykosa, IlaBnos, JlykisHUyK,
& SlxommiBa, 2023).

Kninoge mucnenns — gyxe ckiaaHe 1 HEOA-
HOMAaHITHE SIBHIILE, Y SIKOTO € SIK HETaTHUBHI, TaK
1 IO3UTUBHI CTOPOHM: BeJIMKa 1HPOPMOBAHICTH 3
OyIb-SIKUX NMHTaHb; IIBUIKOJIS, BU3HAUYCHHS Be-
JUKOT KUTBKOCTI 3a/1a4; 3aXUCT Bija iHpOpMAaIIii-
Horo nepeBanTaxeHHs (Kocrouka, 2020).

Pesynpratu cyuyacHHX CTyailOBaHb YKpaiH-
CHKHX BUEHUX BCTAHOBWJIH, 1110 KJIITIOBE MUCIICH-
HS y JIKapiB-IHTEPHIB PI3HUX CHElialbHOCTEH
3HAXOAUTHCS Maike HA €IMHOMY PiBHI 3 Teope-
TUYHUM Ta KpEeaTMBHUM. 30KpeMa OIHYy 3 TpyIl
BUOIPKM CTaHOBWIIM JIIKapi-CTOMATOJIOTH 1HTEp-
Hu (Crych, €xanoB, Moiceenko, Pomantora, &
bapannik, 2020).

OTxxe HaByajbHI MarepiaJd MawTh OyTH
OUTBIII y3araJibHEHi, JOKaHIYHI, YiTKI Ta MpaK-
THYHO 30PI€EHTOBAHI.

Came TOMy, a TakoX BPaxXOBYIOUHM TEMIIU
MIBUKOTO PO3BUTKY €HIIOJOHTHUYHUX TEXHOJO-
riif KepiBHUITBO KaeapH NeperIsiHyI0 HaBualb-
Hi TIpOrpaMy IMIOJ0 CTAaHIAPTIB CHIOJMIKyBaHHS
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3y0iB 1 opraHizyBaJio (paHTOMHUHA KypC 3 €HI0-
JOHTI1 JIs1 JTiKapiB-IHTEPHIB, METOIO SKOTO OYII0
OBOJIOAIHHSI HUMH TEXHOJIOT1i MPOXOMKEHHS Ta
PO3LIUPEHHS 00ITepOBAaHUX KOPEHEBUX KaHAJIIB
IIJIIXOM 3aCTOCYBaHHS €HIOMOTOpA 3 CYMYTHIM
BUKOPHCTAHHSAM HIKEJNb-TUTAaHOBHUX (paiimiB (B
Me)Xax HaBYAJIBHOI MPOTPaMu MiATOTOBKH JIiKa-
piB-IHTEpHIB Ta CiIyXadiB LUKIY TEMAaTHYHOTO
YIOCKOHAJIEHHS Ta creljani3anii 3 TeparneBTuy-
HOi croMartosnorii). IIporniec HaB4aHHS CynpoBo-
JOKYBABCS B1JIEOIEMOHCTPAITIEIO.

TpeHyBanbH1 3aHATTS Ha €HJ00IOKAX BUSBU-
JIUCST BAKIUBUMHU U1 (POPMYBAHHS MPAKTUYHUX
HaBUYOK Ta MiJBUILEHHS NCUXOJOT1YHOI TOTOB-
HOCTI MaiOyTHIX JIiKapiB 10 poOOTH 3 peaabHU-
MU TAI[iEHTaMH.

CyuacHa EHJOIOHTIS CIpsSIMOBaHa Ha yCy-
HeHHs1 a00 3MEHIICHHS OaKTepiallbHOTO HaBaH-
Ta)XEHHS BCEPEINHI €HIOJOHTUIHOTO TPOCTOPY.
i€l MeTH MOXHO JOCATHYTH IUISXOM BHKOHAH-
HS aIeKBaTHOI MEXaHIYHOI HiATOTOBKU B IIOEM-
HaHHI 3 00pOOKOIO0 YIBTPa3ByKOBUMH (halaMu
Ta SIKICHOIO 1pHUTraIli€l0 KOPEHEBOTO KaHaTy.

[Nepmii Kpok, opMyBaHHs, BUKOHY€ETHCS 3a
JIOTIOMOTOI0 pYy4YHHX (hailsliB 3 HEpXkKaBitoUuoi cTa-
mi Ta obeproBux ¢aitniB Ni-Ti (Martina, Pisano,
Amato, Abdellatif, & Iandolo, 2021).

[osiBa HiKeTb-TUTAHOBUX (PAWITIB CIIPUYUHU-
Ja PEeBOJIOLINHI 3MIHU B OUYHMIIEHHI Ta QOopMy-
BaHHI CHUCTeM KOpeHeBuX KaHaiiB. Hoi matepi-
aJu Ta Au3aiH (ailliB MOCTIHHO OIIHIOIOTHCS Ta
PO3MIISLIAIOTHCS ISl BBEACHHS B HaBUAJIbHY MPO-
rpamy cromaronoriyaux mkin (Himel, 1995).

B cyuacHiii knacudikanii BUAUIAIOTH 7 Kia-
CIB POTaIlIMHUX HIKEIb-TUTAHOBUX 1HCTPY-
MEHTIB, 3a3HaYUMO TMIPEJICTABHUKIB JEKI1JIb-
KOX HaWcydacHimmx kiaciB: 5 kiac (ProTaper
Next, Dentsply Maillefer); 6 kmac (ProGlider,
Dentsply Maillefer); 7 xmac (TRUShape,
Dentsply Tulsa Dental, Tulsa OK, USA) (Arias,
& Peters, 2022).

VY po6oTi HeAOCBIIUEHUX JiKapiB pyuHi (daii-
¥ OLIbIn Oe3rneuHi (MeHIa HMOBIPHICTE JTiKap-
CHKMX TMOMMWJIOK), HDXK poTtauiiiHi. [nsa HaOyTTs
HAaBUYOK BUKOPHCTAHHS POTALIMHUX 1HCTPYMEH-
TiB Ni-Ti morpiOHa criemniagbHa JOKIIHIYHA ITiJI-
TOTOBKA, MI00 3aroOirTH MOJIOMII 1HCTPyMEHTA
(Georgelin-Gurgel, Devillard, Lauret, Diemer,
Calas, & Hennequin, 2008).
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[Ipouec QopmyBaHHS KOPEHEBOTO KaHaIy
3a OTIOMOTOI0 POTalliMHUX 1HCTPYMEHTIB SIBIISIE
c00010 Cepito MOCIiOBHUX /i, SIKi CTBOPIOIOTh
¢bi3nyHe HABaHTAKEHHS SK Ha TBEPJl TKAHUHU
3y0a, Tak i Ha Ni-Ti iHcTpymMeHTH. BaxxnuBy poib
B IIPOBEJICHHI YCHIIIHOTO €HIOJJOHTUYHOTO JIKY-
BaHHs Bimirpae >xopcTkicth Ni-Ti iHCTpyMeHTY,
sIKa BU3HAYAETHCS KOHCTPYKITIEIO TA TUTIOM CILTa-
By (Kwak, Shen, Liu, Kim, & Haapasalo, 2022).

Ax ceimuare pocmimkenns B CIIA, cry-
JEHTH-CTOMATOJIOTH Ta BUITyCKHUKHA CTOMATO-
JOTIYHUX IIKIT BBaXKAIOTh ce0e HEeIOCTaTHbO
MiTOTOBICHUMHU /0 TPAKTUKH Ta HE BiI4yBa-
IOTh BIIEBHEHOCTI Y BHKOHAHHI MOAIOHHX CTO-
Marosoriuaux MaHinmymsmin  (McNutt, Wells,
DeSchepper, & Scarbecz, 2023).).

Ha ocHOBI aHami3y memaroriyHoi NMPakTHKH
BHU3HAYEHO, 110 ChOTOJHI Opakye yHI(iKOBaHUX
iHpopMaIiiHUX MaTepiamiB Il MOJIOAMX JIi-
KapiB, JIKapiB-IHTEPHIB, CTYACHTIB, SKI PO3IMO-
YUHAIOTh MPAKTUYHY MSUTBHICTB i KEPIBHUII-
TBOM BHKJIanaqiB. J{js ontumizaliii mpoBeaeHHS
MalcTep-Kiacy MO EHIOAOHTIi B pakax Mpak-
TUYHUX 3aHATH 3 TEPANEBTUYHOT CTOMATOJOTI] 13
BUKOPHCTAHHAM POTALIHHUX HIKEIb-TUTAaHOBHUX
¢aiiniB HaMU y3araJdbHEHO OCHOBHI XapaKTepu-
CTHKH pOTalifHUX (ailyliB Ta CUCTEMATH30BaHO
HAJAMITYBaHHS Ui HUX, SKi TIPEICTABICHO Y
Tabiwmd 1.

Bapto 3a3naunty, 1m0 mpeacTaBlieHa Pi3HO-
MaHITHICTh Ta OCOOJHMBOCTI BHUKOPHCTAHHS 1H-
CTPYMEHTIB 17151 00poOKku Ta hopMyBaHHS KOpe-
HEBUX KaHaTIB MOTpedye eTaabHOro BHUBYCHHS
MOMJIMBOCTEH IX IIPAKTUYHOIO 3aCTOCYBAaHHS.
Came TOMy HEOOXiTHO MPOBOAMTH TPEHYBAJIbHI
3aHATTA Ha CIEIAJIBFHUX €HI00I0KaX, SIKl JOIIO-
MaraloTh BIATBOPUTH pealibHi YMOBH POOOTH 3
€H/I0OMOTOpaMHU, J03BOJISIIOUN JIIKapsIM-IHTEpHAM
OTpUMATH HEOOXITHUI MPaKTHYHUMA OCBIJ O€3-
MOCEPETHBO MEPE] TUM, SIK 3aCTOCOBYBATH HOTO
y KJIiHIuHIN ipakTuii (doto 1, 2, 3).

3a pesynpraraMy y3arajlbHEHHS JOCBIAY
BUKOPUCTAHHS METOMIB AaKTUBHOTO HaBYaHHS
B pakax MPakTUYHUX 3aHATh 3 TEPareBTUYHOI
CTOMATOJIOTI{ 13 BUKOPUCTAHHIM POTALIHHUX Hi-
KeJIb-TUTAHOBHX (paiiiTiB BU3HAYEHO MEPEeBary Ta-
KOTO TIiTXOMTY:

— JIKapi-IHTEpPHU MAalOTh MOXKJIUBICTH BIJ-
MpaLIOBaTh TE€XHIKY BUKOPUCTAHHS €HIOMOTOpa
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Taoauus 1. YzaraibHeH1 XapaKTepUCTUKU POTAIIMHUX HIKEITb-TUTAHOBHX (aiiiliB
(«/lopokHs KapTy B CydacHY HPHUKIIAIHY SHIOTOHIIO»)

Ha3Ba cucremu poraniiiHuX iHCTpyMeHTIB :
porau . Py IBuakicTs Topk
(po3Mip Ta KOHYCHICTb)
Soco SC — iHCTpyMEHT it 00pOoOKHU 3a THCTPYKII€I0
Ta POpMYBaHHS KOPEHEBOTO KaHAITY 375 1,5

(15/09, 20/04, 30/04, 35/04)

aIFTEPHATHUBHI BapiaHTH U MPAKTHIHOTO 3aCTOCYBaHHS

Soco SC Pro 350 1,5
(19/02, 20/04, 25/06, 35/04) 400 2,0
ProGlider Dentsply Sirona — iHCTpyMeHT 32 IHCTPYKLI€I0

JUISL CTBOPEHHSI KWIIMMOBOI IOP1KKU 300 | 2.0

(13/02, 16/02, 19/02)

(16/02) -
aIIbTEpHATUBHI BapiaHTH JUIsl MPAKTHYHOTO 3aCTOCYBAHHS
300 | 3,0
PathFile Dentsply Sirona — iHcTpymeHT 32 IHCTPYKLI€I0
JUISL CTBOPEHHSI KWIIMMOBOT JIOP1KKH 300 2,0

ProTaper Unriversal Retreatment — iHCTpyMeHT
JUISL PO3IIOMOYBaHHSI KOPCHEBHUX KaHAIIIB

3a THCTPYKII€IO IS PO3ILIOMOYBaHHS TePMODLTY
abo ryrarmep4i

(D1-16 mm 30/09,
D2-18 mm 25/08,

D3-22 mm 20/07)

500 2,0 nnsa D1, D2
1,5 mis D3
3a IHCTPYKIII€IO0 [T PO3ILIOMOYBaHHS pe30purH-(QopMaiHy
250-300 2,0 s D1, D2
1,5 mna D3

aHBTCpHaTI/IBHi BapiaHTI/I JUIA TIPAKTUYHOI'O 3aCTOCYBAHHSA

IpH po3MIOMOyBaHHI TepModiny abo ryranepyi

600-700 3,0

500 3,0

aJIBTEPHATHUBHI BapiaHTH U IPAKTUIHOTO 3aCTOCYBaHHS

TIpH PO3IIIOMOYBaHHI pe30pIH-hopMaliHy

500 3,0

ProTaper Unriversal — iHCTpyMeHT J11st

3a IHCTPYKIIi€I0

00poOKH Ta GOopMyBaHHS KOPEHEBHX KaHAIIB
(S1 18/02, S2 20/04, F1 20/07, F2 25/08,
F3 30/09, F4 40/06, F5 50/05)

250-350 anst S2 20/04, F1 20/07 - 1,5
S1 18/02, F2 25/08, F3 30/09,

F4 40/06, F5 50/05 - 2,0

aHBTepHaTI/IBHi BapiaHTI/I JUTA TIPAKTUYHOI'O 3aCTOCYBAHHA

350 | 2,0

0€e3 MCUXOJIOTTYHOTO TUCKY (THUCKY BiJIOBiab-
HOCTI) B yMOBaxX peasibHOi KJIiHIYHOI MPaKTUKU
(T03BOJISIE BYMTHCS HA BIIACHUX TOMIJIKAX 1 TIO-
KpallyBaTH CBOi HABUYKH JIO PiBHSA, SIKHW BiJIIO-
B1JIa€ BUMOTaM Cy4acHOi MEIMUIIUHN);

— TPEHYBAJIbHI 3aHATTS Ha €HI00JOKax 3a-
0€3IeYyI0Th TICHUXOJIOTIYHY TOTOBHICTh Ta MO-
TUBAIII0 3aCTOCOBYBAaTH OTPUMaHI HaBUYKU Ha
MPaKTHIl, B YMOBaX pealbHOI KIiHIKH, IO TO-

Kpallye sKiCTh HaJaHHS MEIUYHOI JTOTIOMOTH,
CHpUSIE TABUIIEHHIO SKOCTI MEMYHOI TPAKTUKU
Ta PO3BUTKY NPO(EeCIHHUX IHTErPaTUBHUX KOM-
MeTeHTHOCTEN (BMIHHS B3a€MOJIATH, CIUIKYBa-
THUCS 3 MAaLllEHTaMHU TOWIO), IO € KJIIOYOBUMH B
YMOBaX Cy4acHOi MEAUYHOI CUCTEMH.
Jlikapi-iHTepHH y MPOIIeCi MPOBEIEHOTO OMH-
TyBaHHS (QHKETYyBaHHS) MIATBEPAMIM AKTyallb-
HICTh 3aCTOCYBaHHS BH3HAUEHHX METOJIB (Ha
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®oto 1-3. BianpairoBaHHs JTiKapsIMH-IHTEPHAMY MPAKTUYHUX HABUYOK KOPUCTYBAHHS PiI3HUMHU CUCTEMaMHU
(haliniB 3 BUKOPUCTAHHIM €HJIOMOTOPY ITiJ] YaC MPAKTUYHUX 3aHATh
Ha kadenpi cromarosnorii [II0 HMY imeni O.0. Boromosnbiis

3anutaHHs «Yu BaxknuBi i Bac metoam, ski
BUKOPHCTOBYBAJIUCS ?» OTPUMAIIN TaKi BIIOBI/I:
TaK, BOHH BaxJuBi — 96,0%).

BucHoBku

BukopuctanHs TPUHIMIY AaKTUBHOTO, CH-
MYJSIIHHOTO METOAy HaBYaHHsS JIKapiB iH-
TEPHIB-CTOMATOJIOTIB CIIPUSE€ TMIABUIICHHIO iX
(haxoBOT KOMIIETEHTHOCTI Ta OUIbLI HIBUIAKOMY
(hopMyBaHHIO TPAKTHYHUX HABHUYOK B MEXKax
0e3MmocepeTHbOrO JOCATHEHHS KPUTEPIiB yCIIIII-
HOTO €HJIOJIOHTUYHOTO JIIKyBaHHS (SIKICHA 130J151-
1ist, 00po0Oka, hopmMyBaHHs, ipuTallis, o0Typartis
KOPEHEBHMX KaHaJiB, BiJHOBIEHHS KOPOHKOBOI
YacTHHM (THMYacoBa pecTaBpallisf)), a TAKOX B
ACIeKTax CTBOPEHHS MO3UTHUBHOTO MICUXOJIOTiU-
HOTO KJIIMaTy MpH CHUIKyBaHHI JIiKaps 3 Halli€H-
TOM.

Binrak, nependadeHo amanrailii HaB4aIbHUX
mporpam 3i cnerianbHocTi «Cromaromoris» (ka-
¢denpa cromarosorii IHCTUTYTy MiCHSAUIIIOMHOT
oceitu HMYVY imeni O.O. boromomnbist) 10 cy-
YaCHMX BHMOT, 30KpeMa IUISIXOM BIPOBa>KEHHS
MPAKTUYHO OPIEHTOBAaHUX METOJIB HABYaHHS,
SKi BpPaxoBYIOTh TEHJCHII PO3BUTKY HAayKd B
MOETHAHH] 13 TICUXOJOTIYHUMHU OCOOJIMBOCTSIMU
ciyxadiB. MeToandHe 3a0e3MeueHHs HaBYalbHOT
MporpaMy BKIIOYATUME MaTepialu JUIsl TPeHY-
BAJbHUX 3aHATH Ha CIEI[iaIbHUX €HJ00T0KaX,
IO JONOMOXE BiJITBOPUTH PEasbHI YMOBH PO-

00TH 3 EHOMOTOpPAaMHU Ta OTPUMATH HEOOX1THUI
MPAKTHYHUHN JOCBIJ AJI KIIHIYHOT TPAKTHKH.

Konduiikr inTepecis

ABTOpH 3asBIIAIOTH, IO HE Ma€ KOHQIIKTY
iHTEpeciB, AKH MOXE CIPUHMATUCS TaKHUM, IO
MOX€ 3aBJaTH IIKOAHW HEYNEePEIKEHOCT] CTaTTi.

Jxepeno gpiHaHCYBaHHS

L5 ctaTTst HE oTpuMasa piHAaHCOBOT MIATPUM-
KH BiJl IepKaBHO1, 'pOMaIChKoi a00 KOMepITiHHOT
oprasizarii.

3roaa Ha nmyOaikaniro

OTtpumano 3rony Ha myOIniKalio JaHol po-
OOTH BiJ yCIX JIiKapiB-1IHTEPIB, 1[0 MAIOTh BIIHO-
IIEHHS PYKOIIUCY CTaTTi.
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Abstract. The latest training programs for interns in the specialty «Dentistryy are based on the
principle of an active learning method, which combines the use of modern material and technical equip-
ment of the clinical base and a professional methodological approach to teaching the main sections of
dentistry on the basis of evidence-based medicine. However, the process of assimilating the material is
complicated by the widespread tendency of listeners to think in clips. In order to ensure effective train-
ing of applicants, educational materials should be more generalized, concise and practically oriented.
Taking into account the relevance of the problem, the following tasks have been defined: highlight the
need to adapt educational programs in the specialty "Dentistry" to modern requirements, in particular
by introducing practically oriented modern teaching methods that take into account the trends in the
development of science in combination with the psychological characteristics of students; to carry out
an overview of modern treatment trends in the field of endodontics, in particular regarding the use of
rotary nickel-titanium files in clinical practice by interns. The methods of theoretical analysis of literary
sources and results of modern research, presented in scientific publications included in the scientometric
databases PubMed, Index Copernicus, Ulrich's Periodicals, Google Scholar, Web of Science, Medline,
etc., were used; generalization of teaching experience on the basis of the Department of Dentistry of
the Institute of Postgraduate Education of the National Medical University named after O.0. Bogomo-
lets; survey of dental interns. The effectiveness of the mentioned approach is proven by the example of
conducting a master class on endodontics in the framework of practical classes in therapeutic dentistry
using rotary nickel-titanium files. The main characteristics of rotary files are summarized («Roadmap
to modern applied endodonty») and the key advantages of practice-oriented teaching methods in the
training of dentists in the course of therapeutic dentistry are identified: the opportunity to practice the
technique of using the endomotor without psychological pressure (pressure of responsibility) in real
clinical conditions practices, formation of psychological readiness, motivation to apply acquired skills
in practice, which will contribute to the development of professional integrative competencies, which
are key in the conditions of the modern medical system. Conclusion: the use of the principle of an active,
simulation method of training dental interns contributes to increasing their professional competence and
faster formation of practical skills within the framework of directly achieving the criteria of successful
endodontic treatment, as well as in the aspects of creating a positive psychological climate during com-
munication between the doctor and the patient.

Keywords: Postgraduate Education, Internship, Dentistry, Active Learning Methods, Endodontics,
Endodontic Tools.
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Abstract: most anesthetic drugs have a cardiodepressant action, which in elderly patients leads to a
greater inhibition of the contractile functions of cardiomyocytes. Reducing the cardiodepressant action
during the induction of anesthesia in elderly patients can reduce the incidence of peri- and postoperative
complications and improve the safety of anesthesia in this category of patients. The aim of the study was
to improve the safety of anesthesia in elderly patients with ischemic heart disease (IHD) by determining
and applying an induction scheme with minimal cardiodepressant action. We examined 40 patients over
60 (in group 1, propofol and fentanyl were used for induction; in group 2, propofol, fentanyl, ketamine).
Hemodynamic parameters were recorded at the following stages: 1) upon delivery of the patient to the
operating room, 2) after administration of induction drugs, 3) after intubation, 4) 25 minutes after tra-
cheal intubation. The echocardiography data were used to calculate the stroke volume index (SVI) and
cardiac index (CI).

It was found that upon delivery of patients to the operating room, the values of hemodynamic param-
eters indicated the stability of the overall health status of patients (SVIwas 31.99 + 3.91 ml/m? for group
1 and 32.19 + 4.29 ml/m? for group 2; CI was 2.49 £ 0.32 I/min/m? for group 1 and 2.44 = 0.39 l/min/m?
for group 2). After the administration of drugs for induction, a decrease in the indicators characterizing
the contractility of the myocardium was recorded compared with the baseline: SVI was 90.7 = 3.71% for
group 1, 89.9 £ 5.86% for group 2, CI was 81.5 + 6.6% for group 1, 85.63 £ 10.17% for group 2. There
were no statistically significant differences in these indicators between the groups. After insertion of the
intubation tube, a significant difference (p < 0.05) between the groups was noted in the indicators of SVI
(99.91 £ 2.5% for group 1, 109.6 £ 8.16% for group 2 of the initial values) and CI (96.63 + 11.8% for
group 1, 110.38 £ 12.37% for group 2 of the initial values). In 25 minutes after intubation, statistically
significant differences between the groups were observed in the parameters of SVI (87.09 + 5.3% for
group 1, 108.21 + 8.32% for group 2; CI (79.59 + 10.11% for group 1, 108.29 + 9.95% for group 2).
Thus, it has been demonstrated that the addition of ketamine to the combination of propofol + fentanyl
prevents a decrease in myocardial contractility during induction into anesthesia in patients of the older

age group.

Keywords: Coronary Artery Disease; Anesthesia; Propofol; Fentanyl; Ketamine; Heart.
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Introduction

A feature of the normal aging process is a
physiological decrease in the functional reserves
of organs and systems after 40 (Griffiths, R. et
al, 2014). According to global studies, the risk
of ischemic heart disease (IHD) (Virani, S. S. et
al, 2021) also increases with age. Myocardial
remodeling and general vascular atherosclerosis
are observed in geriatric patients (Lakatta E. G.,
2003). As a consequence of IHD, which leads to
impaired blood supply, cardiac fibrosis occurs.
Age-related hypertrophy and decreased myocardial
contractility lead to a decrease in ejection fraction
and cardiac index.

Most anesthetic drugs have a cardiodepressant
action, which in the case of elderly patients with
IHD leads to a greater inhibition of the contractile
functions of cardiomyocytes (Reich, D. L. et al,
2005; Sudfeld, S. et al, 2017; Jor, O. et al, 2018;
Bijker, J. B. et al, 2009). According to the literature,
propofol, due to its relatively rapid metabolism,
directly reduces myocardial contractility (van
Klarenbosch et al, 2001) and also inhibits Ca?*
influx into cardiomyocytes, disrupting its metabolic
processes (Fassl, J. et al, 2011). As a result,
hypotension, which occurs due to vasodilation and a
direct negative inotropic effect on the left ventricle,
is a common side effect of the cardiovascular
system during induction of anesthesia.

The search for and deployment of methods
aimed at reducing the cardiodepressant action
during induction of anesthesia in elderly
patients will reduce the percentage of peri- and
postoperative complications, as well as improve
safety of anesthesia in this category of patients
(Schonberger, R. B. et al, 2022).

Aim

The aim is to improve the safety of anesthesia
in elderly patients with IHD by identifying and
applying an induction scheme with minimal
cardiodepressant action.

Materials and methods

The paper is based on the data that were
identified in elderly patients who underwent
coronary artery bypass grafting during a beating
heart without the use of artificial circulation at
the State Institution Amosov National Institute of
Cardiovascular Surgery of the National Academy
of Medical Sciences of Ukraine.

ISSN 2786-6661
eISSN 2786-667X

The presented study included 40 patients, in
particular, 33 men (82.5%) and 7 women (17.5%).
According to the ASA physical status classification
system, all patients were classified as Class III-IV.
According to the Mallampati Score (Classification),
only patients of Classes I-II were included in the
study

The values of arterial and venous pressure
were recorded by invasive measurement, intra-
cardiac hemodynamics were recorded using
EchoCG.

The mean age of the persons under study was
67.00+5.79 (60-85 years old). The average number
of coronary artery bypass grafts was 3.14 +1.03
(from 2 to 5). All patients were divided into 4
NYHA classes (number of patients and percent
of the total population): FC I — 2 patients (5.0%);
FC II — 19 patients (47.5%); FC III — 18 patients
(45.0%); FC IV — 1 patient (2.5%). Among the
most common comorbidities, arterial hypertension
prevailed in 35 cases (87.5%) and type 2 diabetes
mellitus (13 patients, 32.5%).

For the purpose of premedication, each patient
was administered diazepam (0.25 mg/kg).

Using a computer program (randomization
method), patients were divided into 2 groups.
Induction of anesthesia in group 1 was performed
with propofol (2 mg/kg), fentanyl (2.0 pg/kg),
pipecuronium bromide (0.1 mg/kg); and in group 2
— propofol (2 mg/kg), fentanyl (2.0 pg/kg),
ketamine (0.5 mg/kg), pipecuronium bromide
(0.1 mg/kg). Anesthesia for both groups was
maintained by intravenous injection of propofol
(4 mg/kg/h) and fentanyl (2.0 ng/kg/h).

Hemodynamic parameters were recorded at
four stages: Stage 1 —upon arrival of the patient in
the operating room; Stage 2 — after administration
of drugs for induction of anesthesia; Stage 3 — after
intubation; Stage 4 — 25 minutes after successful
intubation and fixation of the intubation tube.
During these 25 minutes, additional vascular
catheterization, patient warming, and extended
transesophageal echocardiographic examinations
were performed to more accurately determine
the strategy for cardiac surgical intervention and
enhance patient safety.

For better understanding, we show the
deviation from the baseline in percentages at each
stage during the text.

Ukrainian scientific medical youth journal, 2024, Issue 4 (150)

http://mmj.nmuofficial.com

45


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (150), 2024

Creative Commons «Attribution» 4.0

Results

During the first stage of the study, the overall
physical and psychological health status of
the patients was assessed as stable. The results
of the examination of patients at this stage are
summarized in Table 1.

As can be seen from Table 1, the indicators
characterizing the contractility (end- systolic
volume index — ESVI, end-diastolic volume
index — EDVI, stroke volume index — SVI,
ejection fraction — EF, cardiac index — CI) of
the heart were within the expected range for age
and corresponded to the data of the preoperative
examination. There was no statistically significant
difference between the parameters of groups 1 and
2 (in all cases, p > 0.05), which made it possible
to further conduct a reliable study of the effect
of changes in the pharmacological factor on
myocardial contractility.

After the administration of drugs for induction
according to the study design, the data were re-
registered and summarized in Table 2.

ESVI in group 1 was 102.9 + 2.15% of the
initial state, but in group 2 this parameter was

ISSN 2786-6661
eISSN 2786-667X

recorded below the initial state (98.9 £ 3.1%).
However, comparing absolute values, this
difference in indicators did not have statistically
significant differences (p = 0.75). In both cases,
the EDVI decreased relative to the previous stage
(96.9 = 1.01% for group land 94.5 + 3.84%
for group 2 of the baseline data), p was 0.765
between groups. The values of SVI after the
administration of drugs for induction in both
cases decreased by almost 10% (90.7 £ 3.71%
for group 1, 89.9 £+ 5.86% for group 2, Fig. 1). A
similar trend was noted in the values of EF, which
was 93.6 £+ 3.32% for group 1, 95.01+ 3.05% for
group 2. The EF was recorded higher in the group
in combination with ketamine (1.4% higher), but
this difference was not statistically significant
(p = 0.7). After induction of anesthesia, the CI
also decreased and amounted to 81.5 £ 6.6%
for group 1 and 85.63 + 10.17% for group 2 of
the baseline value (p between groups = 0.555,
Fig. 2).

After the intubation tube was inserted and
securely fixed, the data were recorded again and
summarized in Table 3.

Table 1. Hemodynamic parameters of patients in groups 1 and 2 at the time of delivery to
the operating room

Parameters Group 1 (n =20) Group 2 (n =20) “p”

ESVI (ml/m?) 33.42+9.06 33.65 £ 10.46 0.9403
EDVI (ml/m?) 65.4+10.53 65.84 £12.55 0.9062
SVI (ml/m?) 31.99 £3.91 32.19+4.29 0.8775
EF (%) 49.55+6.31 49.68 £ 6.61 0.9486
CI (I/min/m?) 2.49+0.32 2.44+0.39 0.6746

The analysis of the data presented in the table indicates that the groups were statistically homogeneous.

Table 2. Hemodynamic parameters of patients of groups 1 and 2 after administration of

drugs for induction into anesthesia

Parameters Group 1(n = 20) Group 2 (n =20) “p”
ESVI (ml/m?) 3437+£9.36 | 102.9+2.15% 33.36+10.6 98.9+3.1% | 0.7520
EDVI (ml/m?) 63.4+10.29 | 96.9+1.01% 62.31£12.43 94.5+.84% | 0.7650
SVI (ml/m?) 29.03 +3.91 90.7 +£3.71% 28.95+4.38 89.9 +.86% | 0.9516
EF (%) 46.46 £6.78 | 93.6+3.32% 47.29+6.97 95.01£3.05% | 0.7043
CI (/min/m?) 2.02+0.25 81.5+6.6% 2.08+0.35 | 85.63+10.17% | 0.5550

* Additionally, the percentage deviation of the indicator from baseline values was noted.

The analysis of the data presented in the table suggests that immediately after drug administration, no statistically
significant changes in cardiac contractility indicators were observed between the groups.
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Table 3. Hemodynamic parameters of patients in groups 1 and 2 after intubation

Parameters Group 1(n =20) Group 2 (n=20) “p”
ESVI (ml/m?) 34.55+9.23 | 103.6+4.04% | 32.68+9.97 97.47+£6.58% | 0.5436
EDVI (ml/m?) 66.51 £10.36 | 101.8+2.39% | 67.84+12.72 103.2+4.27% | 0.7177
SVI (ml/m2) 31.96 £4.07 99.91 £2.5% | 35.16+4.52 109.6 £ 8.16% | 0.0241
EF (%) 48.68 £ 6.56 98.2+£2.53% | 52.57+5.95 106.23 £6.11% | 0.0564
CI (/min/m?) 239+03 | 96.63+11.8% 2.69+045 | 110.38+12.37% | 0.0209

* Additionally, the percentage deviation of the indicator

from baseline values was noted.

The analysis of the data that presented in the table indicates that statistically significant changes after intubation

were observed in the indicators SVI and CI.

As can be seen from Table 3, the trend of the
dynamics of the ESVI continued in accordance
with the previous stage with an increase in group
1 and a decrease in group 2 (group 1 = 103.6 £
4.04% and group 2 = 97.47 £ 6.58%, p = 0.54).
At this stage, the EDVI was registered above the
baseline values in both groups (101.8 £ 2.39% for
group 1, 103.2 £4.27% for group 2 of the baseline
data, p=0.72). The SVI in group 1 almost reached
the baseline level (99.91 + 2.5%), and in group 2
this indicator was registered above the baseline
values, 109.6 + 8.16% (Fig. 1). The statistically
significant difference between the indicators was
confirmed by “p” and amounted to 0.024. When
registering the EF, it was found that for group 1
this indicator was 98.2 = 2.53% of the baseline
data, and for group 2 — 106.23 + 6.11%, but the
reliability of the difference between the values
was not statistically confirmed (p = 0.056). The
CI differed between groups at this stage, with a
predominance of the index in the group with the
addition of ketamine (group 1 =96.63 £ 11.8%,
group 2=110.38 + 12.37%, Fig. 2). This difference
was confirmed statistically, p = 0.02.

At the final stage of the study, 25 minutes after
intubation, the hemodynamic parameters that were
recorded are shown in Table 4.

According to Table 4, at the final stage of the
study, most of the hemodynamic parameters had
a statistically significant difference between the
groups, which confirmed the effect of adding
ketamine to the combination of propofol + fentanyl.
The ESVIin group 1 was higher than the baseline
level (110.13 + 4.24%), in group 2 — lower than
the baseline level (95.04 + 7.01%), “p” between
groups = 0.109. The EDVI in both groups almost
reached the level of baseline values, and amounted
to 98.62 £ 2.77% for group 1 and 101.21 + 4.72%
for group 2, “p” between groups = 0.565. The SVI
was significantly different: group 1 =87.09 +5.3%
of the baseline values, group 2=108.21 + 8.32% of
the baseline data (Fig. 1). The significance of this
difference was confirmed statistically (p < 0.001).
A similar trend was observed in the value of
EF, which was 88.3 +3.58% in group 1 and
106.89 + 6.22% in group 2 of the baseline values.
This difference of 18.63% between the groups was
significant (p value was confirmed to be <0.001).

Table 4. Hemodynamic parameters of patients in groups 1 and 2 25 minutes after intubation

Parameters Group 1(n =20) Group 2 (n =20) “p”
ESVI (ml/m?) 36.57 £9.05 110.13 £4.24% | 31.78 £9.39 | 95.04 +7.01% 0.1090
EDVI (ml/m?) 64.4 +£9.91 98.62+£2.77% | 664+11.76 |101.21+4.72% |0.5650
SVI (ml/m?) 27.83+£3.70 | 87.09+5.3% 34.61+3.73 | 108.21 £8.32% | <0.0001
EF (%) 4378 +£6.18 | 88.3+3.58% 5286 £5.78 | 106.89 +6.22% | <0.0001
CI (I/min/m?) 1.97+0.3 79.59 £10.11% |2.63 +0.34 108.29 £9.95% | <0.0001

* Additionally, the percentage deviation of the indicator from baseline values was noted.

The analysis of the data presented in the table indicates that 25 minutes after intubation, statistically significant
changes were observed in three indicators: SVI, EF and CI.
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Fig. 1. Dynamics of the SVI (ml/m?)
in group 1 (n=20) and group 2 (n = 20) at the stages
of the study

A significant difference between the groups was
also recorded in the CI, which was recorded at
79.59 £ 10.11% for group 1 and 108.29 + 9.95%
for group 2 (“p” between groups < 0.001, Fig. 2).

3.5 1/min/m?
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Fig. 2. Dynamics of the CI (/min/m2) in group 1
(n =20) and group 2 (n = 20) at the stages of the
study

Discussion

When analyzing the data obtained, it should
be noted that there is a general trend in changes in
hemodynamic parameters such as EF, CI. The use
of the classical combination of propofol + fentanyl
leads to a cardiodepressant action, as a result of
which cardiac contractility decreases. However,
with the addition of ketamine, it is possible to
avoid significant fluctuations in hemodynamics

ISSN 2786-6661
eISSN 2786-667X

and maintain cardiac contractility within the range
closer to the baseline values.

It was found no difference in changes in ESVI
and EDVI at stages 2-3 between the observation
groups (after the administration of drugs for
induction, the p-value for ESVIwas 0.7520 between
the groups, for EDVI - 0.7650; after intubation,
ESVI was 0.5436, and EDVI — 0.7177). However,
integral indices such as SVI and EF, based on the
values of ESVI and EDVI, showed statistically
significant differences between the groups. Thus, it
was found that insignificant differences in changes
in ESVI and EDVI in total lead to a significant
difference in the integral indices of myocardial
contractility. This likely occurred because ketamine
is a sympathomimetic agent that stimulates the
release of endogenous catecholamines, particularly
norepinephrine, which increases myocardial
contractility and supports hemodynamic stability
[Zhou, N. et al, 2022]. At the stage after the
intubation tube placement, the p-value between
the groups for the SI was 0.0241, and for the CI —
0.0209. It is important to note that in the classical
induction scheme, the short-term recovery of the
EF immediately after intubation (presumably due to
the release of its own catecholamines at the stage
of intubation) subsequently has a steady downward
trend. At the same time, in group 2 (with the addition
of ketamine), the increase in the EF immediately
after intubation leads to an excess of baseline values,
and subsequently has a steady upward trend. This
fact is of significant clinical importance in patients
of the older age group with IHD.

This may indicate that, depending on the
chosen induction scheme, classical or modified,
there will be a different effect on the myocardium.
When ketamine is added to the classical anesthesia
induction scheme, a lesser cardiodepressant action is
observed after intubation and 25 minutes afterwards.

Our data have been confirmed by the results
of global studies. It should be noted that these
scientific papers investigated the hemodynamics
of patients of a younger age group, as well as
the physiological status according to ASA I - 1L
Our results have expanded the data on the effect
of drugs for induction of anesthesia with the use
of ketamine on the hemodynamic parameters of
patients with IHD of the older age group with ASA
Groups IIT and V.
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Similar results of fluctuations in the EF and myocardial contractility during induction of
CI were obtained by Trimmel H et al. [Trimmel, anesthesia, which is an important component of
H. et al, 2018], Tu W et al. [Tu, W. et al, 2021], maintaining a stable blood pressure level in the
Zhou N et al. [Zhou, N. et al, 2022], in which peri- intubation period. The use of a combination
higher myocardial contractility and less fluctuation of drugs together with ketamine can improve the
in hemodynamic parameters were recorded with safety of anesthesia in elderly patients with IHD,
ketamine. Our results complement previous studies as it reduces the risk of cardiac depression due to
on the evaluation of these parameters by including the action of propofol and fentanyl.

patients with high perioperative risk, such as Funding
elderly patients with THD. This study received no external funding.
Conclusion Conflict of interest
The use of traditional induction drugs, such as The author declares no conflict of interest.
propofol and fentanyl, leads to a cardiodepressant Consent to publish
action, which is manifested in a decrease in the Consent to publish this paper was obtained
SVI and EF by 15% from the baseline in the from all patients who participated in the study.
peri-induction period. Together with the negative In accordance with the provisions of the
vasodilating effect of analgesic drugs, this Committee on Publication Ethics (COPE)
phenomenon leads to a decrease in blood pressure ORCID ID and authors contribution

(BP). This is dangerous in elderly patients with IHD, 0000-0003-3282-6539 ( A, B, C, D, E, F )

as a decrease in perfusion pressure in atherosclerotic ~ Andrii Vitovskyi

coronary arteries can lead to zonal myocardial A — Work concept and design, B — Data

ischemia and life-threatening arrhythmias. collection and analysis, C — Responsibility for
The addition of ketamine to the combination statistical analysis, D — Writing the article, E —

of propofol + fentanyl prevents a decrease in Critical review, F — Final approval of the article.
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IlopiBHsAIbHA OLIHKA KapaioAenpecuBHOTO edeKTy NpHU TPAAUIiHHIH

Ta MoaudikoBaHiil cxeMax iHAYKIII B aHeCTe3il0 y Mali€HTIB

3 ileMiYHO0I0 XBOPO0OI0 ceplisi CTAPIIOI BiKOBOI IPyNnu

Amnppiii BiToBcbkmii

NV «HamionanbHU#M IHCTUTYT CeplieBO-CynuHHOI Xipyprii imeni M.M. AmocoBa HAMH VYkpainny,
KuiB, Ykpaina
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Anomauia: Oinvwicms anecme3ionociuHux npenapamis Maoms KapoiooenpecugHui egexkm, wo y
nayieHmis cmapuio2o 8iky npu3e00umv 00 OLIbUL020 NPUSHIYEHHS CKOPOMAUBOT (hyHKYII Kapoiomioyumis.
3menuenns kapoiodenpecugno2o 6NIUBY nid uac iHOYKYii aHecmesii y nayicHmie cmapuioi 8ikoeoi epynu
Modice 3HUUMU 4aCTomy nepu- ma niciaonepayiiHux yYCKiaoHeHsb i nioguwumu Oe3nexy npogeoenHs
anecmesii 6 Oanili Kamezopii xeopux. Memorw pobomu cmano nioguujenHs Oe3neKu NpoBeodeHHs.
anecmesii y nayieumie cmapuioi 8ikoeoi epynu 3 IXC winaxom 6usHayeHHs ma 3acmocy8aHHsi CXeMu
iHOYKYIi 6 anecmesito 3 MIHIMANbHUM KapoioldenpecusHum egpekmom. byno obcmedceno 40 nayienmis
cmapuwe 60 poxis (8 ep. 1 3acmocosysanuce npenapamu 011 iHOYKyii nponoghon ma ¢henmanin; y
2p. 2 3 euxopucmauHam npenapamie nponoghon, enmanin, xemamin). I eMOOUHAMIUHI NOKAZHUKU
PeECmpysanucy Ha Hacmynuux emanax: 1) npu docmasnenti nayicuma 6 onepayitiny; 2) nicjis 66e0eHHs.
IHOYKYitiHUX npenapamis, 3) nicasa inmyoayii; 4) uepesz 25 xeunun nicaa inmybayii mpaxei. 3a oaHumu
ExoKT pospaxoeysanu yoapuuii inoexc (V1) ma cepyesuii inoexc (CI).

Bcmanosneno, wo npuoocmasnenninayienmis 00 onepayiiiHoi 3HauenHs 2eMOOUHAMIYHUX NOKA3HUKIG
ceiouuny npo cmabinbHicme 3azanvHo2o cmary nayieumis (VI ons ep.1 cmanosue — 31,99+3,91 mn/m?,
onsi ep.2 — 32,1944,29 mn/m2, CI ons ep.1 — 2,49+0,32 n/xe/m?, ons ep.2 — 2,44+0,39 n/xe/m?). Ilicasn
86edenHsl npenapamis 0 iHOYKYii, 3apeccmpo8aHo 3HUINCEHHS NOKA3HUKIG, WO Xapakmepusyromb
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CKOPOMIUBY 30AMHICINb MIOKAPOA 8 NOPIBHAHHI 3 UXIOHUM pisHem: VI cmanosue onaep.1—90,7+3,71%,
ona 2p.2 — 89,9+5,86%, CI ons ep.1 — 81,5+6,6%, ona ep.2 — 85,63+10,17%. Cmamucmuuno 3sHauyujoi
BIOMIHHOCII RO YiM NOKAZHUKAM MIdiC 2pynamu He cnocmepieanucs. Ilicis 6cmanogniens inmyoayiinoi
mpyoku docmogipra giominnicme (p<0,05) mionc epynamu 6yna eiomivena 6 noxazunuxax YI (ona ep.1 —
99,914+2,5%, ona ep.2 — 109,6£8,16% euxionux 3nauenv) ma CI (ona 1 epynu — 96,63+11,8%, oaa
2 epynu — 110,38+12,37% 6i0 euxionux 3nauenv). Yepes 25 xeunun nicaa inmybayii cmamucmuyHo
3Hauywji 8IOMIHHOCMI Midc 2pynamu cnocmepieanucy y napamempax VI (ep.1 — 87,09+5,3%, ona ep.2 —
108,21£8,32%;, Cl (ep.1—79,59+10,11%, ep.2 — 108,29+9,95%). Taxum uurom npooemoHcmpo8aHo, uo
000a6anHs npenapamy Kemamin 00 KomMOiHayii nponogon+genmanin 3anobieae 3HUNCEHHIO NOKAZHUKIG
cKopomaueocmi Miokapoy nio uac iHOyKyii 8 anecmesito y nayicHmis cmapuioi 8ikoeoi epynu.

Kurouosi ciioBa: inmemiuna xBopo0Oa cepliis, anectesis, mpornodoi, (eHTaHi, KeTaMiH, ceple.
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EmnizioTomist y cyuacHOMY aKymiepcTBi
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Anomauia: nono206a mpasma npoOMeNCUHU € aKkmyaibHOK NPOOIEMOI0 CYUACHO20 AKYUepCcmad.
Oonum 3 Mmemoodié npohinakmuku 6adxiCKoi NON02080I MPABMU NPOMENCUHU € eniziomomis.
Eniziomomia — ye xipypeiuna npoyedypa po3wupeHHs 6a2iHANbHO20 OMBOpPY ULIAXOM pO3DI3y
NPOMENCUHU NiO Yac Opy2020 nepiody NON02I8 3 Memol NPUCKOPEHHS | NONeULeHHS HAPOOIHCEHHS
nuooa npu 8azinanvHux nonozax. Haomipne suxopucmanmus eniziomomii i 00Ci IUULAEMbCSL 3HAYHOKO
npoonemMolo  YKpaincbkoeo axyuiepcmea. Y cmammi HagedeHo JimepamypHull 02110, Mema-
aHanizu ma pe3ynbmamu OKpemux 00Cai0Hcenb Wooo 3aCmoCcy8anHs 0aHoi npoyedypu 8 CY4acHUX
ymoeax. Ilonpu me, wo uxkopucmauHs eniziomomii 6 CY4acHoMy aKyuiepcmei 00MedHCyemvcs,
icnyroms eunaoku, xoau ii eéapmo posenadamu. Cumyayii, 8 AKUX 60HA MOdice OYMuU KOPUCHOIO,
BKIIOUAIOMb HEOOXIOHICMb NPUCKOPEHUX BAZIHATLHUX NOL02I8, ONePAMUBHUX BACTHALHUX NONO2IE 3
BUKOPUCMAHHAM 8AKYYM-eKCMPAKYIl ma HaKIa0aHHs AKYUepCbKUX WUNYI8, a MAaKoxic npu OUucmoyii
NIeyUKi6 niooa, oOpi3aHHi HCIHOYUX cmameeux op2anie 6 anamuesi. Hasedeno euou eniziomomuux
po3pizis. Hatlbinow wupokoeo suxopucmants HAOYIU Maxi pizHO8UOU eniziomomii, sik cepeOuHHa
i MedionamepanbHa, AKa He NIOBUWLYE PUSUK PO3PUBY AHATbHO2O cinkmepa. Brazyemvcsa, wo ona
8UOOPY MEMOOY PO3PI3Y 8ANCIUBO 36ACAMU HA IXHI pusuxku ma nepesazu. Hadano pexomenoayii ujo0o
8I0MOBU 610 BUKOHAHHS PYMUHHOI eni3iomomii 0l HCIHOK, SIKI HAPOOHCYIOMb BACIHANbHUM ULTSXOM,
a piwenHs npo ii BUKOHAHHA MAE NPUUMAMUCS HA THOUBIOYAIbHIU 0CHO8I. PiuenHs npo doyinvHicmo
BUKOHAHHS eni3i0omOoMIi 3HAUHOW MIPOIO 3ALeAHCUMD GIO KIIHIYHOL KapmuHu 8 Opy2oMy nepiodi nonozie
ma OyMKu JiKaps, Axuti nputimae nonoau. Ilpoeedenuii ananiz noxkasas, wjo 8 Cy4acHoMy aKyuepcmei
eniziomomisi He empamuia ceoei akmyanvrocmi. QOHax, eniziomomiss Modce Oymu noe sa3ama 3
BUWUM DIBHEM BAICKOI MPABMU NPOMENCUHU MA PAHLOBUX YCKAAOHEeHb. Takum YuHoM, OJisl HCIHOK,
AKI HAPOONHCYIOMb 8ALIHATILHUM WISAXOM PEKOMEHOYEMbCS 8IOMOBUMUCS 80 PYMUHHO20 BUKOHAHHS
eniziomomii. Piwenns npo 8uKoHanus eniziomomii nputiMaemscs Ha iHOUBIOYAIbHINL OCHOSI.

Karouosi cjioBa: akymiepchbki onepailii, €mizioToMisi, METOAUKH, TPOMEXKHHA, TPaBMa.
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Beryn

[TormoroBa TpaBMa MPOMEKHHH € AKTYAIbHOIO
po0IeMor0 CydacHoro akymepcTsa. Jlo Hel Bij-
HOCSITh TIOUIKOJDKEHHS IIKIPH, M’SI31B IIPOMEXKHU-
HU, a TAKOXX aHAITLHOTO C(PIHKTEpa Ta aHATBHOTO
emiTenito mix yac noioris. [lomupeHicTh Takux
TpaBM HE 3MEHIIyeThcsl 1 craHoBUTh (,25-6%,
IpH I[BOMY — Cepell TEePIIOHAPOKYIOUNX IKi-
HOK — 1,4-16%, XIHOK, 110 HapOIKYIOTh ITOB-
TtopHO — 0,4-2,7% (Thubert & Cardaillac, 2018).
OpnHuM 3 METOIB PO UTAKTUKY BaXKKOT ITOJIOTO-
BOI1 TpaBMHU NPOMEXHHHU € emizioroMis. Haamip-
HE BHUKOPHUCTAHHS €Mi310TOMil i TOC1 JHUIIA€ThCS
3HAUYHOIO TIPOOJIEMOI0 YKPAaiHCHKOTO aKyIlIep-
CTBa. BifCyTHICTH €IHOCTI AYMOK Cepea Meaud-
HUX MPAaLiBHUKIB CIIOHYKAJIO HAC BUBYUTH CTaH
JaHOT TIPOOJIEMH.

Emizioromist — e xipypriuaa nporemypa po3-
IIUPEHHS BariHAJILHOTO OTBOPY IUISIXOM PO3pi3y
MMPOMEKHUHH ITiJT 9ac APYTroro Mepioy IMOJIOTIB 3
METOI0 MPHUCKOPEHHS 1 MOJIETIIEeHHs! HApOHKEH-
Hs MJIoAa mpu BariHanbHuX monorax (Carroli &
Mignini, 2009).

BcecBiTHs opranizaiis OXOpPOHH 3IIOpOB'S
(BOO3) y 1996 pomi pekomMeHIyBama 4acToTy
emniziotomii Ha piBHI 10% (Carroli & Mignini,
2009). 3 yacy npuiHATTS L1€] peKOMEH a1 yac-
TOTa €Mi310TOMii y CBITI 3arajioM 3Hu3ujacs. ¥
Kananmi wacrora emizioromii 3HU3MIACA SIK TPHU
XIpypriuHMuX, TakK 1 IPH CIOHTAHHUX BariHaJIb-
Hux nonorax (3 53% mo 43% 13 13,5% no 6,5%
BianoBiaHo 3 2004 mo 2017 pik), Toxi sik y CIIA
gacToTa emi3ioromii 3uu3unacs 3 17,3% y 2006
porii 10 5,2% no 2020 poxy (Friedman & Ananth,
2015, Leapfrog Group, 2020, Muraca & Liu,
2019).

B nam 4ac 3’sBisierbest Bce Ounbie 1HGOP-
Marii mpo Te, 10 pyTHHHE 3aCTOCYBaHHS emi3i-
oToMii OUIbIlIE HE PEKOMEHAYETHCS Yepe3 Bill-
CYTHICTh OO'€KTHBHOI J0Ka30BOi 0a3u (CTyIiHb
nokazoBocti 1B), ska miaTBepaKye KOpUCTh abo
BU3HAua€ KpUTepil i 11 BAKOPUCTAHHS Ta Yepe3
30UIBIICHHS KUTBKOCTI YCKIJIQAHEHB, OB’ I3aHUX
13 3acTocyBaHHsIM 1€l npoueaypu (Jiang & Qian,
2017, NICE Guidelines, 2014).

Tak, y merta-anamizi 12 gociikeHb, B SKHX
oOcTexxeHo 5375 KIHOK, MOPIBHIOBAJIN BUKOPHU-
CTaHHS eMi310ToMIi 3a MOKa3aHHAMHU 13 PYTHUH-
HUM BUKOPHCTAHHSIM Y JKIHOK, SIKI OYIKYIOTh Ha
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BariHaJIbHI IOJIOTW 0€3 JOMOMOTH XipypriuHoi
JIOTIOMOTH JTiKapsi, OTIMCAJIH, III0 OOMEKEeHa y BH-
KOPHUCTaHHI €MMi310TOMisI 3MEHIIINJIA KIJTBKICTh XKi-
HOK, 5IK1 3a3HaJIU TSKKOI TPAaBMU ITPOMEXKUHH 2060
nixBu Ha 30% (cmiBBigHOmIeHHs mmiaHciB (OR)
0,70, 95% DI 0,52-0,94). Y nanomy mocmiaxeH-
Hi He OyJ10 BUSIBJICHO BiIZIMIHHOCTEH MIXK IpynaMu
110710 O0JII0 B MIPOMEKUHI Ha TPETIH MiCIAION0-
TOBHI JIeHb, a TaKOX JOBroTpuBasoi (> 6 mics-
IiB) JCTIapEyHii, HETPUMAaHHS CE4i, TeHITAIbHO-
ro niponarncy (ACOG, 2018).

Mera

[TpoanamizyBaru maHi JITEPaTypHUX JKEPEI
1010 TOJIOTOBOT TPAaBMU MPOMEKUHU Ta €Ii310-
TOMI].

Marepiaau Ta MmeToau

Omsan nmitepatypu Oyno 311HCHEHO 3 BHKO-
pPHCTaHHSIM IOIIYKOBUX CHCTEM Ha Iuiardopmax
PubMed ta Google Scholar, pedeparuBnoi 6a3u
JaHUX HayKoBOI1 JiTeparypu Scopus. [IpoBonus-
sl MOUIYK CTarel 3 BUKOPUCTAHHSM aHIIIIHCHKOT
Ta yKpaiHChKOoi MOB. 3a Jomomoror 6ibiiorpa-
(GIYHUX Ta aHATITHYHUX METOJIB MpOaHaIi30Ba-
HO JIiTepaTypHi JpKepera.

Omisg i 00roBopeHHs

IcTopuuHi 1aH1 BKa3ylOTh, 0 PYyTUHHE BHKO-
pHCTaHHS eMi310ToMIi MaJlo KijbKa Iepesar; mpo-
T€ CydacHi JI0Ka3u €(peKTUBHOCTI I[OTO METOIY
B PYTMHHOMY BHMKOPHCTaHHI HE MiJTBEPIKY-
10Tk i cymkeHHs (Bottoms, 1995, Hale & Ling,
2007, Klein & Gauthier, 1992, Klein & Gauthier,
1994, Okusanya & Oduwole, 2017, Pergialiotis
& Vlachos, 2014, Pergialiotis & Bellos, 2020,
Rockner & Jonasson, 1991, Sartore & De Seta,
2004, Woolley, 1995), a came:

1) 3MeHIIeHHs IHTPAaHATAJIBLHUX TPaBM
rojiiBKu 1mioaa. Panimie emi3ioToMis peKOMeH-
noyBajacs Ui 3MEHIIEHHS PHU3UKY BHYTPIII-
HBOILIUTYHOUKOBHX KpPOBOTEY MiJ Yac mependac-
HUX TIOJIOTIB, Ha CHOTOIHINIHIN JIeHb BIACYTHI
JTOKa3H TOTO, IO 1Ie BTPYYaHHS € e()eKTHBHUM Ha
PYTHUHHIN OCHOBI.

2) HIBuAKiCTH 3arO€HHSI PaHU Ta BiHOB-
JIEHHsSI TOpoaiLIi. [cTOpHYHO iICHYBaNIM CyHKEH-
HS, O[O0 XIPYPriuHUK PO3pi3 JEriie KOHTPOIIO-
Bard 1, BIAMOBIAHO, BIJHOBJIIOBATH IIJIICHICTH
TKaHUH 32 JONOMOTOI0 3IIUBaHHSA paHH, TAKOX,
TaKe BiTHOBJICHHs OyJie aHATOMIYHO IPABUIBHUM
y TMIOPIBHSAHHI 31 CHOHTAHHUM PO3PHBOM, 1, OTXKE,
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MOKJIMBO, IPU3BEAE O 3MEHIIEHHS JI0BIOCTPO-
KOBHUX YCKJIaJHEHb. 3a BIICYTHOCTI PO3MIMPEHHS
emi310ToMil po3pi3 JIermie BiTHOBUTH, HIXK Oib-
IIICTh HEPIBHUX CHOHTAHHUX INMTMOOKUX PO3PHBIB
apyroro cryneHs. OQHaK JaHUX, K1 JeMOHCTPY-
I0Th MIOKPAILEHHS BiIAJICHUX PE3y/IbTaTiB eMi3i-
0TOMii HEJOCTAaTHBO.

3) 3axucT M’A3iB Ta30BOro AHa Ta ¢acui-
aabHOI (ikcanii. Emiziotomis He rapanTye 30e-
PEeXKEHHS MIIIHOCTI TAa30BOTO JIHA Ta MOXE MpH-
3BECTH JI0 OCJIabJieHHS MYCKYJaTypu Ta30BOTO
JTHA TIOPIBHSHO 31 CHOHTaHHUM po3puBoM. Kpim
TOTO, aHl CEpPEeIMHHA, aHl MeaiojarepaabHa eIli-
310TOMIi He 3aXUIAI0Th Bl MailOyTHHOTO HETPHU-
MaHHS Ce4l YU Kajy MOPIBHAHO 31 CHOHTAaHHUMU
BariHaJbHUMHU TIOJOTaMHU.

4) Ilpo¢inakTuka po3puBY aHaJIbHOIO
cpinkrepa. HaGyBae mmpoKoro po3noBCIOmIKEH-
Hsl OOTOBOPEHHsI MUTAHHA, YU CEpEeJUHHA emi3i-
OTOMisl PO(iJIaKTye PO3PUB AHAIBHOIO CRIHK-
Tepa, UM HABIAKU TPHU3BOJUTH N0 301TBIIICHHS
YacTOTH BaXKuX po3puBiB mpomexunu (I 1
IV cryneHio).

B inmomy merta-anamizi 22 oGcepBaliitHux
JOCTiIKeHb, siKkuil Oyno BukoHaHo y 2014 poui,
1 Bxiroyas mmoHanm 651 000 xiHok, 13 HuX 2,4%-
3 BaXKHMHU PO3PHUBAMH, CEPEAMHHA €i310TOMIs
Oya 1moB’s3aHa 3 MaiKe YOTUPUPA30BUM II1/IBH-
HICHHSM PU3UKY PO3PHBIB MPOMEKUHH TPETHO-
ro abo gerBeproro crymnens (OR 3,82, 95% JII
1,96-7,42), ane memionaTepalibHa €Mi310TOMIsI HE
30imbiryBaia uert pusuk (OR 1,72, 95% 1 0,81-
3,65) (Pergialiotis & Vlachos, 2014).

Merta-ananiz Big 2020 poky, IO BKIIOYaB
43 nmocaimkenns Ta 716 000 xinok (i3 Hux 3,1%
3 BaXKUMH pPO3PUBAMHU MPOMEXKHHHU) TOBIJO-
MUB TIPO MiABUILEHUA PU3HK PO3PUBY aHAIBHO-
ro coinkrepa npu cepenuHHii emizioromii (OR
2,88, 95% I 1,79-4,65), ane He mpu Memiona-
tepanbHii emi3iotomii (OR 1,55, 95% JII 0,95-
2,53) (Pergialiotis & Bellos, 2020).

Opnak myOmikamis 2019 poky, B skiii po3-
IISJAI0ThCS J1aHi, OTPMMaHI Ha OCHOBI JOCITi-
oKkeHb npoeaeHux micis 2000 poky, miaTBep-
JDKy€ OUIbII BUIbHE BUKOPUCTAHHS JIaTE€PajbHOI
abo MenmionarepaabHOI €Mi3i0ToMii, 30KpeMa Ipu
OTIEpPATUBHHUX BariHaJbHHUX MOJOTax Uil 3MEH-
IICHHSI PO3PHBIB aHaidbHOrO cinkrepa (Sultan
& Thakar, 2019).

ISSN 2786-6661
eISSN 2786-667X

5) lpodinakTuka AucTOUil NIEYUKIB MJI0-
na. CucremaruzoBaHuii orsin 14 mOCHIIKEHD,
skl mictrn noHax 9700 BUMaaKiB TUCTOIT TUIe-
YUKIB IUIOAA, CBIOYWTH, IO JIMIIE OJHE IOCII-
JIKEHHS OLIHIOBAJIO BIUIMB €Ni310TOMiT Ha 3a11001-
TaHHs JUCTOIIT MJieuel mioaa, 1 Horo pesyasrar
He OyB 3HauymuM. Ha ocHOBI naHoi iHpOpMarii
BUIUJIBAE, 110 €Mi310TOMisl HE MPU3BOAUTH JI0 3a-
noOiranHs TUCTOI] mieynkiB mioga (Sagi-Dain
& Sagi, 2015).

Posrnsimarounn  MOXIIMBICTH  BUKOPHCTaHHS
€mi310TOMI1, CJIiJ] 3Ba)KaTW HA TOTCHINHI Tiepe-
Baru Ta MOXKJIMBI MOO14HI €(eKTH, TaKl SK:

e CaMOBUIbHE PO3UIMPEHHS PO3Pi3y, IO MPH-
3BOAUTH IO PO3PUBIB TPETHOTO Ta YETBEP-
TOTO CTYIEHs, 0COOIMBO MpPU CEepeMHHIN
emiziotomii (Pergialiotis & Vlachos, 2014,
Pergialiotis & Bellos, 2020, vanBavel &
Hukkelhoven, 2018).

Pu3uk HE3aqOBUIBHUX aHATOMIYHHX pe-
3yAbTaTiB (Hampukian pyoOliB Ha IIKipi,
acuMeTpii, QicTyJ, 3By>KEHHS BariHaJIbHOIO
otBOpy) (vanBavel & Hukkelhoven, 2018).
36inbmenHs  kpoBoBTrpatu (Macleod &
Strachan, 2008).

30UbIICHHS PU3UKIB  1H(QIKYBaHHS Ta
po3xomkeHHs: kpaiB panu (Macleod &
Strachan, 2008).

[ligBuIleHHS] PU3UKY BaXKOTO PO3PHUBY
IOPOMEXHHM i Yac HACTYIHHUX IIOJIOTiB
(Alperin & Krohn, 2008).

[Toripu Te, 10 BUKOPHUCTAHHS emizioToMii B
Cy4acHOMY aKyIIepCTBI OOMEXKYEThCS, iICHYIOTh
BUITAJIKK, KOJM 11 BapTo posmisigatu. [lepeBaxk-
Ha OUIBIIICTh CyYacCHHMX JOCIIJIHUKIB BBaXae,
[0 PIIIEHHS MPO JOIUIBHICTH MPOBEICHHS Ja-
HOT XipypriduHOi mporeaypu Mae 6a3yBaTucs Ha
KIIHIYHIN KapTUHI mepediry moyioriB Ta TyMKH
JiKaps aKyuiepa-TiHeKoJora, KUl mpuiiMae mo-
joru. TakoX BKa3zyeThCsl Ha BIJICYTHICTH OCO-
OIMBUX OOCTaBHH, SKi BHMArarOThb BHUKOHAHHS
emizioromii. ¥ pasi, SKIIO JIKap MEepeKOHAHUH,
[0 PO3IIMPEHHS MMOJIOTOBUX IIISAXIB MOJETIIUTH
moJIoTH Ta OyAe KOPUCHUM Il Marepi abo TUTH-
HU Ta TapaHTye, 110 OKa3aHHs MPOBEACHHS €Ili-
310TOMIT IEpeBaXKarOTh HAJ| pU3UKAMH, TO TIPOBE-
JIeHHs emi3ioToMii pekomeHayeTbes (Alperin &
Krohn, 2008, Fitzgerald & Weber, 2007, Gayle
& Rymer, 2016, Gudu & Abdulahi, 2017, Kudish

Ukrainian scientific medical youth journal, 2024, Issue 4 (150)

http://mmj.nmuofficial.com

54


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (150), 2024

Creative Commons «Attribution» 4.0

& Blackwell, 2006, Macleod & Strachan, 2008,
Pergialiotis & Vlachos, 2014, Pergialiotis &
Bellos, 2020, Sagi-Dain & Sagi, 2015, Sultan &
Thakar, 2019, vanBavel & Hukkelhoven, 2018).

HaBomuMo OCHOBHI TpPHUKIIATU AOITBHOCTI
BHUKOHAHHSI 1Ii€1 omepartii:

1. HeoOXigHiCTh IIBHIKOIO PO3POMKEHHS.
Emnizioromisi Moke OyTH PEKOMEHIOBAaHOIO B CH-
Tyauisix, KojJu 0a’kaHo MPUCKOPEHE HAPOHKEHHS
TJI0/1 TIiJT Yac APYroro nepioay MmoJoriB, HAMpH-
KJIaJ, TIPU JUCTPECI TUIONA B JIPYroMy Mepiofi
TIOJIOTIB SIKIIO IPOMEXKHUHA € TIEPEIKOI0K0 10 Ha-
PODKEHHS U0/,

2. OneparuBHi BariHajbHi mosaoru. Emi-
310TOMiI0 PEKOMEHAYIOTh BHKOPHUCTOBYBAaTH 3
METOI0 TOJIETIIEHHS PO3MILIEHHS UIMMIIB abo
BaKyyM-€KCTPAKTOpa y *IHOK i3 BY3bKUM BHXiJ-
HUM OTBOPOM TixBU. He peKoMeHIyeThCsl BUKO-
HaHHS CepeIMHHOI emi3i0ToMIi i yac ornepaTus-
HUX BariHaJIbHUX MOJIOTIB, OCKUIBKM BOHA BTPHUi
30UIBIIyE PH3MK TPaBMHU aHAJIBHOTO C(IHKTEpA.
Takok 3a JaHUMHU CIIOCTEPEIKCHDb BCTAHOBIICHO,
110 TIOJIOTH 3 BUKOPHCTAHHSM IIUIIIIIB MalOTh BH-
M pIBEHb MOIIKOIKEHHS aHaJIbHOTO C(hiHKTEepa
MOPIBHSIHO 3 HOPMAJbHUMH BariHAJIbHUMHU TOJIO-
raMd abo MOJOraMu 3 BUKOPHCTAHHSM BaKyyM-
EKCTPAKIIIT 11012, a KOPUCTh BiJ Meaioiarepalib-
HOi a00 J1aTepabHOI eMi31i0TOMIl IepeBakae.

3. Jlucromiss mue4yMkiB 1mioga. IcHyroTh
TBEPKCHHSI, 1[0 B OKPEMUX BHITAJKaX TUCTOIT
IUIEYHKIB IUIOMA, €Ii310TOMiS MOKE 30UIBIIATH
MPOCTIp AU TMPOBEACHHS MaHIMyJSAi pykaMu
JiKaps 1, TAKUM YHMHOM, TOJIETIIUTHA BUBEICHHS
3aJHLOr0 IIJICYHKAa, aje HE 3amo0irac TUCTOLIT
IJICYMKIB 1 HE 3BUTBHSE MEPEIHE TUICIUKO IO/,
Cy4acHi JiTepaTypHi JpKepena BKa3yIoTh, 0 Py-
TUHHE BUKOPUCTAHHSI €Mi310TOMIT JUTsl JTIKyBaHHS
JTUCTOIT TJICYHKIB TUIOJAa HE PEKOMEHIYEThCS,
JOKH He Oy/e OTpUMaHO OUIbIIe JaHUX pPaHIO-
Mi30BaHUX JOCTIIKEHb JIsl BU3HAYCHHS OaaHcy
KOPHCTI Ta LIKOJIH.

4. OOpi3aHHs KiHOYMX CTaTeBHUX OPraHiB
B aHaMHe3i (BeJIMKUX Ta MAJIUX CTaTeBUX I'yD
i kaiTopa). XKinku 3 oOpi3aHHSAM KIHOYMX CTa-
TEBHUX OpPTraHiB YaCTIIIe OTPEOYIOTH €Mi310TOMI1,
a0o, pUHANMHI, JIKapl po3MIAIal0Th eIi310To-
MIFO ITiJT 9ac TMOJIOTiB, 0COOIUBO 3 1HIOYISITIE0
tuny III. Ctyniae abo THIT )KIHOYOTO 0Opi3aHHS
MOKE TPHU3BECTU 10 3HAYHOTO 3BY)KEHHS Bari-
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HAJIBHOTO OTBOPY 200 HaBiTh JO YTBOPEHHS TKa-
HUHHOI NEPETUHKH, sIKa KWOro mnepekpusae. Lle
MOJKE YCKIIQHUTU, OOMEXHUTH 200 MOBHICTIO BU-
KITFOYUTHA MOXIJIUBICTHh TIPOBEJACHHS BariHAIBHUX
JIOCJIIIKEHb M1 Yac MOJIOT1B; MPU3BECTH A0 JAUC-
TOI] M’ IKUX TKAaHWH II1J] Yac I10JIOriB. Y maricH-
TOK TIiCJIsl 00Opi3aHHS JKIHOYMX CTaTeBUX OpPraHiB
B1IMIYA€ThCS IMIBUIICHUH PU3UK MTEPEIHIX Bari-
HaJbHUX, JablalbHUX a00 ypeTpabHUX PO3pH-
BIB ITiJ1 Yac MOJIOTiB. [[J1s KX JKIHOK eImi310ToMis
MOKe OyTH NEpeHBOI0, CTAHIAPTHOIO 33/IHBOIO,
abo oOoma crnocobamu (kKomOiHaIii po3pi3iB)
(Alperin & Krohn, 2008, Fitzgerald & Weber,
2007, Gayle & Rymer, 2016, Gudu & Abdulahi,
2017, Kudish & Blackwell, 2006, Macleod &
Strachan, 2008, Pergialiotis & Vlachos, 2014,
Pergialiotis & Bellos, 2020, Sagi-Dain & Sagi,
2015, Sultan & Thakar, 2019, vanBavel &
Hukkelhoven, 2018).

s BuOopy MeToay po3pisy Ipu MpOBEICH-
Hi emi310ToMii Ba)XXJIMBO 3Ba)kKaTH Ha iXHI pPU3H-
KM Ta nepeBard. HailOiapll MIMPOKOTO BUKOPH-
cTaHHA HaOynu Taki pi3HOBUAM €mi3ioToMii, sIK
cepenuuHa 1 MmemionarepanpHa (ACOG, 2016).
[H1111 pO3pi3u MEHII NOLIMPEH] 1 BKIIOUYAIOTh TUI
J- 1 T-dbopmy, a Takok IaTepadbHUN Ta MEPEIHIN
po3pizu (RCOG, 2011).

CepeauHHa €mi3i0TOMisI TOYMHAETHCS B Me-
®ax 3 MM BiJ cepeaHbOi JiHIT 33 IHbOIKOMICYpH
1 mpoAoBXKyeThcss BHU3 Mk 0 1 25 rpamycamu
caritaibHol 1wiomuHu. CepelnHHA €Mmi310ToMis
yacrime BUKOHYeThcst B Cromyudenux IllTarax
Awmepuxku (ACOQG, 2016).

MeniosaTepajibHa a60 cepeIHbOOIYHA eITi-
310TOMis IOYMHAETHCSI B MEXaxX 3 MM BiJ cepeli-
HBOI JIIHI{ 33JJHBOI KOMICYPH 1 CIIpSIMOBaHa jiaTe-
pajBHO ITiJT KyTOM IoHaiMeHIe 60 rpaayciB Bif
cepenHboi JiHIT 10 cimHuyHOTro Oyrpa. Memiona-
TepajbHa eIi310TOMis epEBaKHO 3aCTOCOBYETh-
cs B kpainax €spomnu (ACOG, 2016).

J-po3pi3 meHme po3noBcromxkeHuii. Pozpis
TaKOXX MOYMHAETHCS BiJ 3aIHHOT KOMICYPH, CIO-
YaTKy PO3MIMPIOETHCS TO3I0BXKHBO 10 CEpeaHii
JiHii, a MOTIM BUKOHYETHCS 3THH 300Ky MiJ| Ky-
TOM, moAiOHUM 10 Jitepu J. Po3pizatoTecsa ana-
TOMIYHI CTPYKTYPH, BKJIIOYAIOUU CIU30BY MIXBU,
OCHOBY IPOMEKHHU Ta MIcCIE 3’ €IHAHHSA OCHOBU
MPOMEXHUHU 3 IUOYTHMHHO-TIEYEPUCTUM M’ SI30M,
mikipa npomexunu. L{eit meron € pakTuyHO KOM-
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OlHAITI€I0 TIOTIEPETHIX METOIUK 1 MOXKe 00’ €THa-
TH X MepeBaru Ta 3MEHIINTH HEI0JIKH, aje JAaHi,
SKi MATBEPIXKYIOTh IMEpeBary BHKOPHUCTaHHS
uporo merony BincyTHi (ACOG, 2016)

IcHytoTh pi3Hi MOAM]iKalii HABEACHUX BUIIE
METO/IiB, SIKMM MOXYTh HaJJaBaTH MIepeBary mnpak-
TUKYIOU1 JIIKapi 3aJIe)KHO Bl OCOOUCTOTO JTOCBI-
ny (RCOG, 2011):

T-enizioTomis € moaudikamiero cepeqMHHOL
emi310ToMii, MpHU SKI JBOCTOPOHHI MOINEpeyHi
PO3pi3u poOIATHCS HAa HIDKHIM BEPXIBIIl 1T CTBO-
peHHs1 epeBepHyTOro T-mogioHOTO po3pizy. Lls
npoiieypa 301IbIIy€ TUTONTY BariHaJbHOTO OTBO-
py OlbIe, HIX JIUIIE CEpeUHHA €TMi310TOMisl.

JlatepasibHa emi3ioTOMIsI TaKOXX 32 OCHOBY
Mae MeaionaTepalbHuil KyT, ale po3pi3 oepe mo-
YaToK MK 7-8 ronnHoio abo 4-5 ronuHoro, a HE B
TPaAULIIHHOMY TIOJIOKECHHI Ha 6 TOAMHI.

Ilepennsi emizioTromisi omucyerbcsi sIK Jie-
iHpiOymsis (abo nediOymsmis). [Tokasana BU-
KJIFOYHO y BUNAJKY MONEPEAHBOI0 KIHOYOTro 00-
pizaHHs. 3pOIIECH] MaJIi CTaTeBl TYOH po3pi3aoTh
10 CEepeNHii JIiHII B HaNpsSIMKYy 10 JI00Ka, 100
BIJIKpUTH 30BHIIIHIN X1 ypeTpu. He pekomeny-
€THCSI HAJIPI13aTH 3AJIUIIKU KIITOpA.

CepenuHHa €mizioTOMIs MOPIBHSIHO 3 MEII0-
JaTepaibHOI0 Ma€e PsJ HEJOMIKIB, OMMCAHUX B CY-
YaCHUX PaHIOMI30BaHUX JIOCHiIKEeHHsX. Biamo-
BITHO 70 pekoMeHsaliii BcecBiTHROI opranizaiii
oxoponu 310poB’s (BOO3), BiggaroTe mepeBary
MeJioNaTepanbHiid  emi3ioToMii, OCKIIBKH BOHA
HE MIJABUIIY€E PU3UK PO3PHBY aHAIBHOTO CQIHK-
Tepa (MATONOTIYHUX aKyIepchkux po3pusis 111
ta IV crynens), Ha BIAMIHY BiJl CEpelMHHOI eIi-
3iotomii (NICE Guidelines, 2014, Pergialiotis &
Vlachos, 2014, Pergialiotis & Bellos, 2020). dus
TOTO, 1100 OOMEXUTH PO3PHUB aHATBHOTO CIHKTE-
pa, KopomiBchKuit KoK aKymepiB 1 TTHEKOJIOTIB
(RCOG) pexomenaye memionarepalbHH PO3pi3
mig 4dac emi3iotomii, a AMEpPUKAaHCHKUHN KOJIEIK
aKyIepiB 1 FHEKOJIOTIB CTBEPIUKYE, 10 MeAioa-
TepalibHa eMi310ToMist MOXKe OyTH KpaIloto, HiXk ce-
penuHHA emi3ioTomis B okpemux Bumnajakax. RCOG
PEKOMEH/Ty€E PO3DISIHYTH MOXJIUBICTD MTPOBEICHHS
Me[ionarepanbHOi emi3i0ToMii il yac iHCTpyMeH-
TaJbHUX TOJIOTIB, OCKIIBKH I[€ MOXKE MATH 3aXHC-
auit epext (ACOG, 2016, RCOG, 2011).

[Ipu BUOOpPi cepeanHHOT YK MeionaTepaib-
HOI eIi310ToMii BapTO BpaxoOBYBAaTH PU3HKH KOXK-

ISSN 2786-6661
eISSN 2786-667X

Ho1 MeToauku. CepeHHa eTi310TOMIs ITOB’ si3aHa
3 BUIIMM PU3HKOM PO3PUBY aHAJIBHOTO C(iHKTE-
pa, HDK MeJionaTepajibHa emi3ioToMis (CTYIiHb
nokazoBocti 2C) (Pergialiotis & Vlachos, 2014,
Pergialiotis & Bellos, 2020). Menionarepaib-
Ha emi3i0ToMisl MOB’s3aHa 31 30UIBIICHHSIM KPO-
BoBTparu (Stones & Paterson, 1993). Kpim toro,
ICTOPUYHO BBAXKAJIOCS, III0 MEIi0IaTepatbHa elli-
310TOMisl MPU3BOAUTS /10 TOCHIIEHHS 00JII0 B ITPO-
MEXHHI Ta aucnapeyHii. OHak, He3BaKayu Ha
HasBHICTh CYIIEPEUSIMBUX JAHHX, ICHYIOTh JIOKa-
3W, SIKI BKa3yIOTh, 1[0 HEMA€E BiIMIHHOCTEH y BHU-
pakeHOCTi 0010 Mk JBOMA mporexypamu. Ciift
3a3HAYMUTH, 1110 caMa TPaBMa aHAILHOTO C(iHKTe-
pa Oyra 1oB’si3aHa 3 MOCUJICHHIM O0JII0 B IIPOMe-
xwuHi (Pergialiotis & Vlachos, 2014, Pergialiotis
& Bellos, 2020).

Takox CiJl BIAMITUTH TOIIUPEHI YCKIaI-
HEHHSI, acOLIHOBaH1 3 MPOBEJECHHIM €Mi310TOMIl
[Bottoms, 1995]: indekmis; remaToMa; po3puBH
MIPOMEXHHU TPETHOTO 1 UETBEPTOTO CTYTEHS; 11e-
JIIONIT; PO3XOMKEHHS KpaiB paHu; abcuec; auc-
napeyHisi; 3MiHeHa crateBa (DYyHKIIS; MiCISAMO-
JIOTOBUH Ol1b y MPOMEXHHI; HETPUMAHHA: Ceul,
KaJy, ra3iB; peKToBariHajabHi HOPHIIi; MOPYIICH-
HS TIPOBIJTHOCTI CTaTE€BOTO HEpPBa; HEKPOTUUHUH
dacuir.

OTxe, poIOpO3pilIeHHS 3 BUKOPHUCTAHHIM
emi310ToMii MOXke OyTH KOPUCHHUM B MEBHUX KJIi-
HIYHUX CcHUTyallisx. PimieHHs mpo MOIIBHICTH
MIPOBENICHHSI €Mi310TOMI1 3HAaYHOIO MIpOIO 3alie-
KUTh BiJl KJIIHIYHOI CUTYyallii B Apyromy mnepio-
Il TIOJIOTIB Ta AYMKH JiKaps aKyliepa-riHeKoJo-
ra, sKui npuiimae nosnoru. Hemae KOHKpeTHHX
CUTyalil, y SKUX € HEOOXiTHICTb emi3i0ToMii.
Bunazaku, B SKUX JaHa mporenypa Moxe OyTH
KOPHCHOIO, BKJIIOUAIOTh HEOOXIJHICTh MPHUCKO-
PEHMX BariHAJLHUX MOJOTIB, OMEPAaTUBHUX II0O-
JIOTiB 3 BHUKOPUCTAHHSIM BaKyyM-eKCTpakiii Ta
HAKJIaJaHHAM aKylIepChbKUX IIUIILIB, IPU IUCTO-
mii mreunkiB wiona (Fitzgerald & Weber, 2007,
Gayle & Rymer, 2016, Gudu & Abdulahi, 2017,
Kudish & Blackwell, 2006).

BucHoBku

[IpoBenenuii aHami3 Mokasas, 10 B Cy4acHO-
My aKylIepCTBi €Mi310TOMisI HE BTpaThiIa CBOET
akTyanpHOCTi. OnHak, emi3ioTomis Moxe OyTu
MIOB’s[3aHa 3 BUILIUM PIBHEM Ba)KKO1 TPaBMHU IIPO-
MEXWHU Ta PAHOBUX YCKIAAHEHb. ToMmy, s
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Episiotomy in modern obstetrics
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Abstract: perineal trauma is an urgent problem of modern obstetrics. Episiotomy is one of the meth-
ods of prevention of severe perineal trauma during childbirth. Episiotomy is a surgical procedure to di-
late the vaginal opening by cutting the perineum during the second period of labor in order to accelerate
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and facilitate the birth of the fetus during vaginal delivery. The overuse of episiotomy is still a significant
problem in Ukrainian obstetrics. The article presents a literature review, meta-analyses and results of
individual studies on the use of this procedure in modern conditions. Despite the fact that the use of episi-
otomy in modern obstetrics is limited, there are cases when it should be considered. Situations in which it
can be useful include the need for accelerated vaginal delivery, operative vaginal delivery using vacuum
extraction and obstetric forceps, as well as fetal shoulder dystocia, and a history of female genital muti-
lation. Types of episiotomy incisions are given. The most widely used types of episiotomy are median and
mediolateral, which do not increase the risk of anal sphincter rupture. It is indicated that it is important
to consider their risks and benefits when choosing an incision method. Recommendations are given for
refusing to perform routine episiotomy for women who give birth vaginally, and the decision to perform
it should be made on an individual basis, not routinely. The decision to perform an episiotomy largely
depends on the clinical picture in the second period of labor and the opinion of the attending physician.
The analysis showed that episiotomy has not lost its relevance in modern obstetrics. However, episioto-
my may be associated with a higher rate of severe perineal trauma and wound complications. Thus, for
women who give birth vaginally, it is recommended to refuse routine episiotomy. The decision to perform
an episiotomy is made on an individual basis.

Keywords: Episiotomy; Methods; Obstetrical Surgical Procedures; Perineum; Wounds and Injuries.
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ETtionaroreHeTu4Hi 0co01MBOCTI JepMaTOMIK03iB
y BLUI-indikoBannx xBopux

Ipuna KpaBuyk

3n00yBau kadenpu iHPeKIiHHIX XBOPOO Ta emieMionorii BykOBUHCHKOTO IepKaBHOTO METUYHOTO
yHiBepcuTeTy, M. UepHiBii, Ykpaina

Address for correspondence:
Iryna Kravchuk

E-mail: kravchukirO@gmail.com

AHnomauyia: 0210 aKmyaibHux JiMepamypHux oxcepen CHpPAMOSAHUU HA 30IUCHEeHHA  AHANI3Y
OaHUX U000 emionamo2eHemuyHux ocoonugocmeti depmamomixo3ie y BlJI-inghikosanux xeopux, aoaice
nepebie yux saxeoproearv vy BIlJI-inghikosanux xeopux nompebyromv Oinbuioi yeacu. 3anexcno 6io
KIHOYOBUX MEXAHIZMIB PO3GUMK) IMYHOCYNpeCii 8UOLIAI0Mb 08I OCHOBHI 2pynu 2PUOKOBUX 3AX80PIOBAHD.
o nepwioi epynu Hanexcamv MiKo3u, No8 sA3aHI 3 NEPEBANCAHHAM KLIbKICHUX Ma AKICHUX VPAICEeHb
Heumpo@inie; 00 Opyeoi — 3 depexmamu y KAiMUHHO-0NOCEPEOKOBAHOMY iMyHimemi. Mixosu Hanexcams
00 HAUNOWUPEHIWUX ONOPMYHICIMUYHUX 3AX80PI06AHb, AKI mpaniaiomuca y Bl/I-ingikosanux xeopux.
Pneumocystis carinii, Candida albicans i Cryptococcus neoformans npu BlJI-inghexyii € ocnosnumu
30yOHUKamu Mixko3is, ocoonuso na cmaoii CHI/[y. Mixo3u € pannimu kainiynumu nposeamu BlJI-inghexyii,
a opoghapuneeanvhull KaHouoo3 HALEHCUMb 00 HAUNOUUPEHIUWUX ONOPMYHICMUYHUX 3AX60PI0BAMHD.
Opogapuneeanvruii kKanouoos 6e3 cnpusmiueux ¢haxmopie mooxce cgiouumu npo Bl/I-inghexyiro
ma cuyeyeamu npoSHOCMUYHUM MapKepom 3axeopioganus. llpu yvomy eapmo 3eepHymu yeazy, wo
3aX80PI0BAHICMb 0EPMAMO3aMU 00YMOBIEHA WUPOKUM CNEKMPOM 30YOHUKIB, 8 OCHOGI DO3GUMKY AKUX
Jlexcumy CKIAO0HA Ui 00 KiHYsl He 8Uu84eHa 6a2amoKOMNOHEHMHA CUCIeMA NAMO2EHE3).

Korouosi cioBa: BUI-indekuis, repMaTtoMiko3u, AepMarodiTis, 1epMaToMileTH, IphKIKOIoaiOH1
rpudH, KaHAUI03.

Beryn MIKO3M, TepHeTH4Hi iHQEKIii, TOKCOIIa3Mo3,
bararo kpain cBiTy, Ta YkpaiHa cepell HUX, KOHTario3HUH MOJOCK.

noci nepedyBae y crani enigemii BlJI-indexuii. Meta

CamMe BOHa JIOCI 3aIIMIIAETHCS OIHIEID 3 HaM- [TpoanamizyBaru JaHi JiTepaTypHUX KEpel

OUTBII aKTyabHUX MPOOJEM Cyd4acHOI OXOPOHH OO0 €TIOMATOreHETHYHUX OCOOJHMBOCTEH Jep-
3n0poB’s. Lle nmo’s3ano 3 ocobnmuBoctsamMu BIJI, wmaromiko3iB y BIJI-iH(ikoBaHHX XBOPHX.

3 HEMOXXJIUBICTIO €JIIMIHYBaTH Bipyc 3 iH(]iKOBa- Marepiaau Ta MmeToau

HOTO OpraHi3My, Tak 1 3armoOIrTH PO3BUTKY CHH- Ornsin miteparypu Oyfo 3[I1IHCHEHO 3 BHKO-
npomy HaOytoro imyHonediuuty (CHIJI). Minb- pucTaHHSM NONMIYKOBUX CHCTeM Ha Imiatdop-
Honun xBopux Ha BlJI-in¢exkuiro no Bchomy cBiTy Max PubMed ta Google Scholar, pedeparusHoi
CTPaXXJIal0Th BiJl 6ararb0X ONMOPTYHICTMYHMX 1H- 0a3u JaHUX HAyKOBOI jiteparypu Scopus. byio
(ex1ii, 10 CYyTTEBO MOTIPIIYIOTh AKICTh XKHUTTS  ONpalbOBaHO JaHi MIOAO €TIONOoTii 30yIHUKIB,
takux mofei. Cepen Takux iH(eK1 BUAIIAIOTE  0COOIMBOCTEH NATOreHe3y IepMaTOMIKO3IB Y
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BUI-in¢dikoBanux xBopux. [IpoBoguBcs momryk
cTareil 3 BUKOPUCTAHHSIM aHIIINACHKOI Ta yKpa-
fHCbKOT MOB. 3a monoMororo 6i0morpadiyHux Ta
AQHANITUYHUX METOMAIB MPOAHANI30BaHO OIU3BKO
60 miteparypHux mxepen y mnepiox 3 2019 mo
2023 poku.

Orusig i 00roBopeHHst

Bigomo, 1o MIKO3H HajeXaThb 10 HaKHIIO-
UIMPEHIIINX ONOPTYHICTUYHUX 3aXBOPIOBAHb,
gkl Tpamsiorbess 'y BlJI-iH¢ikoBaHux XBO-
pux. Pneumocystis carinii, Candida albicans 1
Cryptococcus neoformans mpu BlJI-iHdekmii
€ OCHOBHMMHU 30yIHMKaMH MiKO31iB, OCOOJIHU-
Bo Ha cranii CHIy. B engemiunux paiioHax
10 nux 30ynHUKIB mpueaHytoThes Histoplasma
capsulatum, Coccidioides immitis Ta Penicillium
marneffei (Tetz, Collins,Vikina, & Tetz, 2019;
Zerbato, Di Bella, Pol & Angheben, 2023). 3a-
JEKHO Bl KIIOYOBUX MEXaHI3MIB PO3BUTKY
imyHocymnpecii Sharma, Mudalagiriyappa, &
Nanjappa (2022) BUAUISIOTE JBI OCHOBHI T'PyIH
rpuOKOBHX 3aXBOproBaHb. Jlo mepIioi rpynu Ha-
TIeKaTh MIKO3H, TIOB’13aHi 3 IEPEeBaYKaHHSIM KiJlb-
KICHUX Ta SIKICHUX ypakeHb HEeUTpo(diniB; a0
Apyroi — 3 nedeKkraMu y KIITHHHO-OMOCEPEIKO-
BAaHOMY IMYHITeTi. 3 OIVIsI/Iy Ha IOMiHYBaHHS KJIi-
TUHHO-ONIOCEPEIKOBAHOTO THUIY IMyHOCympecii
npu BUI-iHdexnii, € AMOBIpHICTh BUHUKHEHHS
y Takux XBopux Miko3iB (Mylvaganam, Yanez,
Maus, & Walker 2019; Johnson, & Nath, 2022).
VY Ttoii xe yac, 3 pozButkom CHI/ly nedexru 3
OOKy IMYHHOI CHCTEMH HaOyBalOTh KOMILIEKCHO-
rO XapakTepy 1, 3a BIACYTHOCTI JIIKyBaHHS, J103-
BOJISIIOTH PO3BHUBATHUCSA HE3BHUYAiHMM (popmam
rpubkoBux 3axBoproBaHb (Wahyuningsih et al.,
2021; Nacher et al., 2019). Miko3u € paHHIMU
kiniHigHUME TiposiBaMu BUJT-iHdekmii, a opoda-
PUHIC€IbHUN KaHAWA03 HAJIEKUTh 1O HANmNo-
UIMPEHIIINX ONOPTYHICTUYHUX 3aXBOPIOBAaHb, 3
yactororo BUHUKHEHHS 50-95 % (Patel, 2020;
Shekatkar et al., 2021; Vila, et al., 2020). Po3rop-
HyTa hopMa opodapuHTreanbHOro KaHINaI03y Ha
TJIi BiJICYTHOCTI CHPUSATIMBUX (PaKTOPIB J03BO-
nsie Briepiue 3amigo3putu BlUI-indexuito ta mae
BA)XXJIUBE IMPOrHOCTHYHE 3HAUEHHS Ui OLIHKHU
MOJIANTBIIIOTO MEePEOIry OCHOBHOTO 3aXBOPIOBAHHS
(Suryana, Suharsono, & Antara, 2020). Ha nymky
JIeSIKNX aBTOPIB, BIICYTHICTh a00 HasIBHICTH OPO-
(dapunreanbHoro kanauao3y y BlJI-indikoBannx
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xBopux 1npu piBHi CD4-nim¢onuris Hikue 400
B 1 MK cBiguuTh npo pusuk po3Butky CHIly
BIPOJIOBXK 3 POKIB 3 MMOBIPHICTIO BUHUKHEHHS
50190 %, Biamosigno (Vila, et al., 2020).

JlepMaTomiko3u, 3yMOBIIEHI JAepMaroMille-
TaM{, MOXYTh BHHHMKATH Ha PI3HUX CTaisX
BlI-indexmii, mpore, Ha BiAMiHy Bix opoda-
PHUHTeaIbHOTO KaHIUA03Y, € CyMNepewInBi aaHi
MOPIBHSUIBHOTO aHAi3y MIOAO iX IOIIUPEHHS
cepen obcrexxeHux i3 pizauMm BlJI-crarycom
(Carnovale, et al., 2021). B ogaux mocimiIKeH-
HSX CIIOCTEPITanocs MepeBakaHHs iepMaTomiiie-
TiB cepen BlJI-iH(ikoBaHUX XBOpPHUX, MOPIBHIHO
3 KOHTPOJIbHOIO TPYIIOI0, B IHIIUX — MOIIUPEHHS
J€pMaToOMiKo3iB, OOYMOBIIGHHX JepMaroMilie-
TaMu, He 3ajexano Bia HasBHocTi BLJI-iHdek-
uii (Trofimova, et al., 2022; Araya, Abuye, &
Negesso, 2021). 3a naHuMH pi3HUX TOCIIIKEHb,
YacTOTa BUHUKHEHHS MiKO3iB, OOYMOBICHHX
nepmaromineramu, y BlJI-iHdikoBaHuX XBOpHX
Bapitoe B Mexax 8 % (Vieira, 2021; Altraide,
Amaewhule, & Otike-Odibi,2021). Amaewhule,
(2021) cnocTepiraB MiKo3H, CIIPUYHHEH] JIepMa-
ToMineTamu, y 22,2 % BlJI-iH}ikoBaHUX XBOPHX,
3 HuX 70,7 % ocid mamm IV Ta 29,3 % oci6 — no-
yarkoBy cTtaairo BlIJI-indekmuii 3rigno 3 knacudi-
kariero CDC.

Ha nymxy Goodmon D.S. Ta cmiBaBTro-
piB (2021), Trichophyton rubrum € ocHOBHUM
30ynauKkoM nepmarodiriii y BlJI-iHdikoBannx
xBopux (Zhan, Liang, & Liu, 2021). ¥V nocii-
JOKEHHSX, TpoBeneHux Bragine-Ferreira et al.,
(2019) 30ymauxamu npepmatoditiit 'y BIJI-in-
(GIKOBaHMX XBOPHUX Y 3ICTaBHMX 4YacTKax
Oynu Trichophyton rubrum ta Trichophyton
mentagrophytes. Doumbo et al., (2023) onucanu
BUIA/IKM BUHUKHEHHS J1epMaToQiTiil, cipuunHe-
HUX Microsporum gypseum, y xsopux Ha CHI/I.
Sokovic & Liaras, (2020) moBigoMuIu mpo Ha-
sBHiCTh Yy BlJI-iHdikoBaHMX XBOpHX acomiarii
MDK PI3HUMH BHUJIAMU JIEPMATOMIIIETIB Ta APIK-
moxoromiOanMu  rpubamu. OCHOBHUM 30Y/IHH-
KOM KaHJU/103y CIM30BUX 000JIOHOK POTOBOI MO-
poxxaunan y BlJI-iHdikoBanux xBopux € Candida
albicans, 1HIIII BUIM TPAIUIAIOTHCS 3HAYHO PiJIIIe
1, B ocHOBHOMY, npenctanieHi Candida glabrata,
Candida parapsilosis, Candida Tropicalis
(Orlandini et al., 2020). Lam-Ubol et al., (2019)
obctexxmmu 99 BlJI-iH(pikoBaHUX XBOPUX, 3 HUX
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y 62 maIi€eHTiB BHUSBJICHA KOJOHI3AIlls CIIU30-
BUX 00010HOK poToBoi mopokHmHM Candida
ssp. Bugamu, mo BkiaroyaroTh Candida albicans
(50 %), Candida tropicalis (20.9 %), Candida
parapsilosis (19.3 %), Candida guilliermondii
(4.8 %), Candida lusitaniae (1.6 %), Candida
krusei (1.6 %) ta Candida kefyr (1.6 %).

Bapro Bim3HaUMTH, 10 aBTOPU HE BHUSBHIIM
B3aeMO3B’s13ky Mk Buaamu Candida Ta BuKO-
pUCTaHHSAM aHTUpeTpoBipycHOoi Tepamii (Du et
al., 2020). Chylewska, Ogryzek, & Makowski,
(2019) niarnocryBanu y xsopux Ha CHIJI 25 %
BUIIAJKiB OpohapUHTeaIbHOTO KaH U103y, CIIPU-
ynHeHoro He- Candida albicans Bugamu

Huni BUAIIAIOTH TpU TINOTE3U HPO 3MiHU
mramiB Candida albicans npu nepexoni BIJI-in-
¢exuii B cranito CHIly. Ilepma rimoresa cTeep-
JDKYE, IO IITaMU, K1 CIPUYHHSIOTh BHHUKHEHHS
KaHAU03y, € YMOBHO-TIATOTEHHHMH IITaMaMH,
SIK1 KOJIOHI3YIOTh CJTU30BY O0OJIOHKY POTOBOT TO-
POKHHUHHM JI0 PO3BHUTKY 1H(EKIIiT; Apyra rimoresa
— 1110 00MBa BUAY IITAaMIB HE B3a€MOIIOB’ I3aHi;
TPETS TiMoTe3a — 10 00MIBA IITaAMH CXOXI, ale
npounun Mikpoeomntoiiro (Charushin, Elovikov,
& Charushina, 2023). Soltani et al., (2023) onu-
CYIOTb TEHETHYHI BIJIMIHHOCTI MDK BHJIaMU
Candida albicans, Buninennmu Big BlJI-cepomno-
sutuBHUX Ta BlJI-ceponeraruBHux xBopux. 30-
KpeMa, kapiotunHa MiniauBicTh Candida albicans
3HaYHO 3HWxkeHa Yy rpymni BlJI-iHdikoBaHuX.
Potocki et al., (2019). BusiBuIM mMUAPOKUA CIIEKTP
kapiotuniB y BIJI-iHdikoBaHUX XBOpHX.

Phan et al., (2021) Bu3Hauanu Npu4YHHY BH-
HUKHEHHS OpO(apUHIeallbHOTO KaHIUAO03y Y
BlJI-in¢ikoBaHUX XBOPHX Yepe3 BUSBICHHS Je-
¢exTiB 3 OOKy emiTeniaabHUX KIITHH CIM30BUX
000JIOHOK MOPOXHHUHU poTa. Tox aHali3 opab-
HUX emitenianpHuX KiaituH y BlI-iH}ikoBaHMX
M0Ka3aB 3HaYyHE 3HM)KEHHS IXHBOI aKTUBHOCTI Y
MAalieHTIB 3 OopodapUHreaIbHUM KaHAHI030M,
TIOPIBHSHO 3 TUMHU TMAIlIEHTaMHU, sIKI HE MaJIh KaH-
nuno3Hoi iHdekmii. OgHak 3ragadi J0CTiTHUKA
HE BUSBWIM BIIIMIHHOCTEN B aKTUBHOCTI EITITENI-
anpHuX KiIiTHH y BlJI-indikoBanux ta BIJI-Hein-
(ikOBaHUX XBOPHX, SIKI HE MAIOTh OpoapuHre-
aJIbHOTO KaHI1103Y. bijbIie Toro, eKcrpecyBaHHs
IL-1 ta IL-8 xepatuHOIIMTaMU OYyJI0 €KBiBaJICHT-
HuM sik y BlJI-in¢ikoBanux, tak 1 y BlJI-Hein-
(hikOBaHMX XBOPHX 13 OpodapUHrealbHUM KaH-
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JII030M Ta 0€3 IIbOT0 3aXBOPIOBAHHS, i )KOTHOT
KOHCTUTYTHUBHOI €KcIpecii KOKHOTO 3 HUTOKIHIB
HE BUSBJIEHO y KOHTPOJBHIM TPyl MAI€HTIB
0e3 KaHIUI03y BKa3aHOi Jokamizamii. Moxiu-
BO, pyiHiBHUI BB BlJI-iHdekii Ha KmiTHHHI
HOMYJISALIi CIM30BUX OOOJIOHOK, IO BKIIIOYAIOTh
noiiMopduosiiepai Herpodimm (PMNs), ximi-
tuHK Jlanrepranca, makpodaru, T-mimdoruru,
Ma€ MEeHTpaJIbHEe 3HAYCHHS B MaToreHesi opoda-
puHreansHoro kaumuao3dy y BlJI-indikoBanux
xBopux (Rajadurai et al., 2021). IIpoxykrtuBHa
iH(pekIis opodapUHreanbHUX CIU30BUX 000-
JIOHOK, 1m0 po3BuBaeThcs y BlJI-iHdikoBanmx
XBOPHUX, CIIPHUSIE€ CEIEKTHUBHOMY BHCHa)KCHHIO
Ta MOPYLIEHHIO 3/1aTHOCTI KIiTUH JlaHrepranca
JI0 TeHepadizalii mepBUHHOI IMYHHOI BiAMOBIII,
110 MOXKe OyTH MPUYMHOIO PO3BUTKY KaHAMUIO3Y
(Singh et al., 2023). Ha nonaTok a0 mboro, KJIiTH-
Hu JlaHrepranca e BxigHumMu Bopotamu Jutst BIJT
Ta MalOTh BHPIIIAIIEHE 3HAYCHHS JIJIS 1HII[IFOBaH-
HS 1 TIOJAJIBIIOTO MOIIMPEHHS BIpyCy B JPEHY-
BasibHI JiMparuuni TkanuHu (Reis et al., 2019).
[ToTik cnuHU 3axuIae cin30Bi 0OOJIOHKH POTO-
BOI TOPO’KHUHHM B1JI APIKIKIB 1 OaKTEpiH, IKi BU-
JAISIFOTHCS 3 X MOBEPXHI HIISAXOM 3B’ I3yBaHHS 3
MYLIMHOM 200 HEMYLMHOBUM IIPOTEOINTIKAHOM 13
noAanbIIUM poKkoBTyBaHHM (Cao et al., 2022).
VY rtepminaneHiii ctamii BlUI-indekii cnuHHM
MOTIK 3HIKY€eThCsl pubau3Ho Ha 40 % 1 xope-
moe 31 30umbmeHHsM piBaa Candida albicans
(Proctor & Shaalan, 2021).

Proctor & Shaalan (2021) BcranoBumu 361716~
IIEHHST KOHIIEHTpAIliil JakTopepuHy, JTi30IUMY
Ta CEKPETOPHOTO IMYHOTJIOOYIIiHY A y CIIMHI Ha
i BUI-ingexuii. [IpyuoMy B maiieHTiB i3 03Ha-
KaM{ KaHAWI03y BHU3HAYAINUCA HAWBUIII MOKa3-
HUKH JII30IIMMY Ta TicTaTuHy. BueHi He BcTaHo-
BUJIM CIIPABKHBO1 MPUYHHH, SIKA TIPU3BOAUTH JI0
30UTBIICHHS KOHIIEHTPALii MPOTHKAHIUI03HOTO
npoTeiHy B CIIMHI, aje 3po0WIM BHCHOBOK IPO
3MIHY BMICTY 3axMCHHMX OUIKiB Ha (o1 BIJI-iH-
dexkii. Li et al., (2021) cnocTepirany 3HIKEHHS
MIPOTUKAH/IMI03HOI aKTUBHOCTI ciiuau y BIJI-1H-
¢bikoBaHMX XBOpUX 1 HaMaraaucs BUSBUTHU Jie-
(bekTH y CIMHHMX aHTUMIKpOOHHX Oinkax, sKi
MOIIM O CHpPUATH BUHUKHEHHIO KaHIMJI03Y pO-
ToBO1 nopokHUHM Ha T1i BlJI-iHdekuii. Konmen-
Tpauig ricraruny B cinuHi 'y BlJI-iHdikoBanux
XBOPHUX, 3TIHO 3 MPOBEICHUMH JOCIIHKCHHS-
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MU, 301IbITyBajacs, 3anumanacs 0e3 3MiH abo
3menmryBanacs (Vila et al., 2020; Angriany et al.,
2023; Abrantes et al., 2021). CynepeunuBicTh
y pesynbTarax, Ha aymKy Nobre et al., (2023)
NOB’s13aHa 3 OOCTEKEHHSM XBOpHX, fKI Mallu
pizHi cranii BUI-indekmii, a Takox 3 MeTogaMu
aHam3zy. ['pyna QOCHITHUKIB IiJ] KEPiBHHUIITBOM
poro >k BueHoro (Nobre A. V.) BusiBuIa mps-
My KOPEJIAIII0 MK 3HI)KCHHSM KOHIIEHTparlii
riCTaTWHY Ta 3pOCTAHHSIM PU3HKY JI0 BUHUKHEH-
H opodapuHTEAIBHOTO KaHAWI03y Y MiArpyIi
BUI-indikoBanux xBopux (Nobre et al., 2022).
Pesynbpratu 1BOX HE3aNMEKHUX AOCIIIKEHb MTOKa-
3amu aediuut kanbnporekTuny y BlJI-in¢ikoBa-
HUX XBOPHX 13 opodapuHIreanbHUM KaHIH1030M
abo y xBopux, siki € Hocistmu Candida albicans,
nopiBastHO 3 BlJI-iH(dikoBaHUMU mMalieHTaMu
0e3 KaHIUIO03HOI iH(ekii ado KaHIUIOHOCIH-
ctBa (Mumena et al., 2021). 3rigHo 3 oTpUMaHu-
MU JIaHUMH, 3MCHIICHHS PIBHS KaJIbIIPOTCKTHHY
CIOPUYUHSE BHHUKHEHHS OpodapHHreanbHOro
kauauno3y y BlJI-indikoBanmx xBopux. Kpim
TOTO, 30€pEKEHHSI XEMOKIHIB Ta aHTUMIKpOOHO-
T'O KaJIBIIPOTEKTUHY B KEPATUHOILIUTAX, MOKIIHBO,
MOSICHIOE, YOMY JIMCEMIHOBaHWI KaHIUI03 Tpa-
TUISIETBCS PLAKO.

OpodapunreanbHuil KaHIUI03 BBAXKAETHCS
MapKepoM IMyHOCYyIpecii, 0cOOIMBO NpU 3HHU-
XeHHI1 KibKocTi CD4-1iM¢ouuTiB i BOAHOYAC €
HaHMOIIMPEHINIO (GOPMOIO KIIHIYHUX MPOSIBIB
BUI-iadexuii npu 3menmenHi yncina CD4-mim-
¢omurie Hwkue 200 xn/mxn (Abullais et al.,
2022; Murtiastutik et al., 2021). I[Ipu npoBeneH-
Hi IMyHOJIOTIYHOTO aHali3y in vitro Oyjo BcTa-
HOBJICHO, 110 MOHOHYKJICAPH] KJIITHHU niepude-
pu4HOi KpoBi, B3sT1 y BIJI-iH(iKOBaHUX XBOPHX,
3marHi pearyBaty Ha anTureHu Candida 3aBasku
Thl-tuny muTokiHiB. Ile Bkasye Ha HasBHICTh
¢ynkuionansHo mnoBHomiHHUX Candida-cre-
uu¢piyauX T-1iMQOLuUTIB, 1110, HA TN IMYHOCY-
npecii, MOsICHIOE BUHUKHEHHS OpodapuHreans-
HOTO KaHJUI03y 4Yepe3 BiACYTHICTh MOPOTOBOi
kinpkocTi CD4 T-nimdoruTiB, HEOOXiTHOT IS
3aXHCTY CIIM30BUX OOOJIOHOK Bij iH(EKIIiH, 3y-
moBienux Candida (Pavlova & Sharafutdinov,
2020). Sanchez et al., (2019) naBnaku, ciocrepi-
rajy BIICYTHICTb B3a€MO3B 3Ky MK KIIbKICTIO
CD4-nimpouuTiB Ta YacCTOTOK BUHUKHEHHS
opodapuHTeaaTbHOI KOJIOHI3aIlil a00 KaHIU103y
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y BlI-indikoBanux xBopux. Haromicts, Rocco
et al. (2020) BusABMIM CIaOKy KOPEJAIII0 MiX
YaCTOTOIO Ta 1HTEHCHUBHICTIO 0€3CHMITOMHOIO
HocilictBa Candida y poToBiii MOpOXXHMHI 1 UHC-
oM CD4-niMdonuTiB, a TAKOXK 3HAYHINTY KOpe-
JSII0 3 pIBHEM BipyCHOTO HaBaHTAXECHHs MpHU
BUI-in¢exmii. Costa, et al., (2022) mosicHroBaI®
MOMIOHI pe3yibTaTH TOCIHIIKEHb MOMIHBICTIO
BlJI-perurikarii mpsiMO BIUIMBAaTH Ha BipYJICHT-
micte BuAiB Candida, a TakoX Ha 3JaTHICTH
BlJI-nporea3Hux 1HriOiTOpiB BIAIIpaBaTU BaX-
JIMBY pOJIb y KOJTOHI3amii mux 30yaaukiB. Cipollo
& Parsons (2020) y cBoemy AoCTiKEHH] Mpoje-
MOHCTpyBaJIA npsimy Aito BIJI-rmrokonpoTeiniB
Ha 301NIblIeHHs TPUOKOBOI BipyleHTHOCTI. Kpim
TOro, KiiHiYHUK mocBix. Mohamed i Mounmin
(2019) noxa3zye, 1o opohapruHreaIbHII KaH 1~
JI03 TparuIsiEThCsl HabaraTo yacTille y MaIi€HTiB
31 CHI/IoM, HiX y TSDKKHX XBOpHX 13 ocialie-
HUM IMYHITETOM, HAIllpUKJIaJ, MPU TPAHCIUIAH-
Tauii opraniB abo TepareBTUYHOMY BIUIMBI Ha
aiMmpoMy, IO MOXKHA TOSCHUTH YPaKEHHSIM
MICIIEBHX 3aXHUCHHUX cui opraHizmy BlJI-indexk-
miero. Cannon, (2022) onucas 4iTKy TUXOTOMIIO
y ciauni BlJI-indikoBanux Tta BlJI-Heindiko-
BaHUX XBOPUX 3 HASBHICTIO a0 BIJICYyTHICTIO
opodapuHreanbHOro KaHauao3y. Y TOH yac fK
TO-tun (3MimIaHUN) CIAUHHOTO IUTOKIHOBOTO
npodimo npencrasienuid 'y BlJI-neindikopa-
HUX 0Ci0, nomiHyBaHHs T2-THUIly HUTOKIHOBOTO
npodimo crnocrepiranocs y BlJI-iHdikoBaHux
XBOPHX, OCOOJMBO Ha TIi OopodapHHTeaTbHOTO
kaHauaosy. llpudomy ¢opmyBanas T2-tumy
Bi10yBanocs BHACHIIOK 3HWXKeHHs T1-tumy, a
HE 3a paxyHOK 30UIbIIEHHS KUIBKOCTI T2-THIy
IUTOKIHIB. /[0 Takoro » BHUCHOBKY MPHUUIILIN
i iHmi gociigauku (Lomeli-Martinez et al.,
2019).

Ha nymky Aboualigalehdari et al., (2020),
KJIITUHHO-OIMOCEPEIKOBAaHUN IMYHITET BiAMO-
Bi/Ia€ 3a MOIYJALIIO 1H(EKIIi1, 3yMOBJICHOI Iep-
Martomineramu. J[o TOro 3k, TpUOKOBI AHTUTCHU
3natHi aktuByBatd Thl-1Th2-tunu nimpouuris
(Agrawal, 2019). Kirkland et al., (2022) moB’s-
3yBaJM KIIIHIYHE OAYXXaHHS Ta MMO30aBICHHS
POTOBOTO LIapy BiJ pyHHIBHOI J1i AepMaromilie-
TIB 3 PO3BUTKOM KJIITHHHO-OIIOCEPEIKOBAHOTO
imynitery. Ha nymky Sokovic 1 Liaras, (2020),
BIACYTHICTh a00 AePeKTH KIITUHHO-OMOCEpE/I-
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Haspa 30ynuuka | Tun rpuoxoBoi ingexnii| Craaii BlJI-ingexnii | OcodnuBocTi Ki1iHiYHOrO mepediry
Candida albicans | Opogapunreanbauit VYei crapii, bini HaNKOTH Ha CIM30BUX
KaH/1/103, BariHAJIbHUN | HaliuacTilie npu 000JIOHKaX, TUCdarisi, BTpara Macu
KaHIM103, KaHIH103 CD4 <200 xn/MKII TiJIa; 4acTO PaHHIN MapKep
CTpaBOXOLy BUI-indexmii.
Cryptococcus Kpunrokokos (meninrit, | Cramis CHI[ly [onoBHwMIA 61Tk, TMXOMAHKA,
neoformans TFICEeMiHOBaHI (hOpMH) (CD4 < 100 xn/mx) MTOPYIICHHS CBIIOMOCTI, YpaKeHHS
HHC, nereneBi cCHMITOMHA
TIpH AWCEMiHaIii.
Trichophyton Hepmarodirii VYei crapii YacTuii 30yTHUK JepMaTOMIKO3iB
rubrum y BUI-xBopux; XpoHiuHa
abo mommpeHa ¢popma iHdekmii
TPH 3HIKCHOMY 1IMYHITETI.
Trichophyton Hepmarodirii Vei cranii [oni6uwuit o T. rubrum, yacTo
mentagrophytes ypaxxa€e CTOIH, KUCTi Ta HIr'Ti;
MOXKJIMBI OMIMPEH] YPaKSHHS.
Candida glabrata | Kanaumo3 cin3oBux CHIJ Meni nomupenut, Hix C. albicans;
000JIOHOK 9acTo CTIMKHUI 10 CTaHIapTHOI
Teparrii.
Candida Kannunos cimzoBux CHIJ Morke OyTH IPHYHHOIO TITHOOKUX
tropicalis 000JIOHOK MIKO3iB; YaCTiIlle 3yCTPIidaeThCs
y TAIi€HTIB 31 3HAYHOO
IMyHOCYTIpeci€r.
KOBAaHOTO IMYHITETY HETaTHBHO BIUIMBAIOTH Ha BucnoBku

(hopmyBaHHs e(dEeKTUBHOI BIAMOBII Ta MPU3BO-
JTh /10 CXWUJIBHOCTI OpraHi3My 10 PO3BUTKY
XpOHIYHOT 260 peunaIuBHOT PopMHU TPUXOPITIi.
Xie et al., (2022) BcTaHOBHIH, IO TOJISIpHU3a-
uist Th2-Bignmosini, mpuramanua st BIJI-iH-
¢ekii, cnpuse po3BUTKY XpOHIYHOI (Gopmu
nepmaroditii. Brim, nokasu Xie et al., (2022)
HE MOXYTh TOSCHUTH TapaJoKCaJbHy acolli-
alio MK XpOHIYHOIO (opMor0 TpuxoQiTii Ta
IYKPOBUM fAiabeToM 1-To Tumy, Ipu SKOMY BiJI-
3HavaeThes nepexin Th2- go Thl-tuny imyH-
Hoi Bignmosiai (Kutty i Kutty,2021). 3 inmoro
ooky, nmochimkenus Abdulhafedh et al., (2023)
M0Ka3aJio, 10 IMYHITET A0 JAEPMaTOMILIETHOI
iH(peKIil 3HAYHOIO MIpPOI0 OINOCEPEeIKOBAaHUM
Th2-tunom nimdonutie. Ha gymxy Heckler et
al., 2023), nepMaToMilleTH CIIPOMOXKHI CIIPHYH-
HSATH 3aXBOPIOBaHHS HE3aJIKHO BiJI IMyHHOTO
crarycy xBoporo. Kpim Toro, OiabIIiCTh marri-
€HTIB 13 XpPOHIYHUMHU a00 MOmUpPEeHUMH Gop-
Mamu 1H(EKIIi1, 3yMOBJICHOI IepMaTOMIilleTaMu,
CXWJIBHI IO TeHepaTi3allii HopMaabHOI IMYHHOT
BiAnoBial 10 iHmux antureHiB (Ridzuan et al.,
2020).

OcHoBHUMM 30yAHUKaMU TPHUOKOBHUX iH-
¢exuiit y BlJI-indikoBanux xsopux € Candida
albicans, Cryptococcus neoformans i Pneu-
mocystis carinii. Y perioHax i3 BHCOKOIO €HJe-
MIYHICTIO 3Hauymumu Takox € Histoplasma
capsulatum, Coccidioides immitis 1 Penicillium
marneffei. Candida albicans e HaitO11b 1T TOTITHPE-
HHUM 30yTHIKOM OpO(hapuHIeaIbHOTO KaH U I03Y.
I Buau Candida (C. glabrata, C. parapsilosis,
C. tropicalis) TpamstoTbes pialie, ajne MOXYTh
CHPUYMHATH 3aXBOPIOBAHHS Yy MAI€HTIB 13 IVIH-
6okum imyHonedimurom. Trichophyton rubrum
i1 T. mentagrophytes € npoBigHUMEU 30yTHUKAMHU
nepmarodiriii y BIJI-in¢ikoBaHUX.

OpodapunHreanbHuil KaHIUA03 YacTO € paH-
HiM KiIiHIYHUM TposiBoM BUJI-indexii, a ioro
HasBHICTh TpH 3HIWKEHHI piBHA CD4-mimdonu-
TiB HIK4e 200 KJI/MKI CBIAYHUTH MPO 3HAYHUUN
pusuk nepexony BlJI-ingexuii B cragiro CHI/ly.
BincyTHicTh a00 HasiBHICTh KaHIUA03Y MPH PiBHI
CD4-nimdporutiB Hukye 400 KI/MKI JO3BOJISIE
NpOTHO3YBaTU HMOBIpHICTE po3BUTKy CHIy
BIPOAOoBXK 3 pokiB i3 pusukoM 50-90 %. 3Hu-
JKCHHSI aHTUMIKPOOHOT aKTHBHOCTI CIIMHU, aedi-
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IIUT KaJBIPOTEKTHHY Ta TICTaTUHY KOPEIIOIOTH
i3 MiIBHIICHUM DPU3UKOM PO3BUTKY KaHIUI03Y
potoBoi nopoxkuuuu y BlJI-iHdikoBaHuUX.

I'muboki nmopymeHHs KIITHHHO-OTIOCEPEIKO-
BAHOTO IMYHITETY acOILUIOIOTHCS 3 XPOHIYHUMHU
Ta pelUIMBHUME (hopmMamu JepMaTodiTiii.

Kinbkicts
CD4+-nimdoruris
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y'a X TA
TpuBamicTh 0,573...0,611| Hassricts MiKko3iB
BUI-ingexmii <« ' | mkipu Ta 11 moJaTKiB
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HapanTtaxeHHs
BIJI y xposBi

<—> TIPSIMHIA 3B’ SI30K <€ - - » 3BOPOTHHH 3B’ SI30K

[Ipu BusBIEHHI OpodapUHIeanbHOIO KaHIH-
7103y B MAIi€HTIB 0e3 oueBUIHUX (aKTOpIB pu-
3UKY CJiJ] PO3IVISTHYTH MOXKJIUBICTh J1arHOCTHKHU
BUI-indexmii. HeoOximHO 3miiicHIOBaTH pery-
nspHU KOHTposb piBHIB CD4-nimdouutie Ta
BIpYCHOTO HABAaHTAXXCHHS, aJKe I[i MOKA3HUKH €
BOXJIUBUMHM ISl OLIHKU PU3UKY OMOPTYHICTHY-
HuX iH}ekmii. JIikyBanHs rpuOKoBUX iH(peKii y
BIJI-in¢ikoBaHUX XBOPUX Ma€ BKIIOYATH: e(ek-
TUBHY aHTUPETPOBIPYCHY TEpaIlifo JJIsl BiTHOB-
JIEHHS IMYHHOTO CTaTycCy.

BuxopucranHs aHTUMIKpOOHUX mHpemnapa-
TiB, BpaxoByIOUH crenudiky 30yIHHKa Ta HOTO
pE3UCTEHTHICTh. 3abe3nedeHHs] NPOo]UTaKTHKN
BTOPUHHHMX 1H(DEKIIIH Yepe3 HaJIe)KHUN JOTVIA 3a
POTOBOIO MOPOKHUHOIO Ta LIKIPOKO.

VY KIIHIYHIA TPaKTUII Ba)JIMBO TPH OIIiH-
i TpUOKOBHX 1H(EKIIH BpaxoByBaTH piBEHb
CD4-nimdouuris. [Tokazauku <200 xi1/mMK1 aco-
IIIOIOTHCS 3 BUCOKUM PH3UKOM PO3BHTKY OIOpP-

ISSN 2786-6661
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TYHICTUYHHUX MIKO3IB, TaKuX sIK OpodapuHTe-
AIBHUAN KaHAUmo3. Y IIali€HTIB 13 BUCOKUM
BIpyCHHM HaBaHTa)XEHHSIM ab0 Ha TEpMiHAIb-
Hux ctaigx BUJI BaxinBo BpaxoByBaTH MOXKIIH-
BICTh PO3BUTKY HE3BUYHUX I'PUOKOBHUX 1H(EKIiH
Ta iX arunoBuil nepedir. BukopuctoByBaTn Me-
TOAM JTAOOPATOPHOI TIarHOCTHKH, BKJIIOYAIOUU
KyJbTypaibHe nociipkenns, [1JIP-anaimi3 ta ce-
POJIOTIYHI TECTH JUTs 11eHTH(IKaLil 30yHIKA Ta
BHU3HAYEHHS MOTr0 YyTIMBOCTI 0 aHTUMIKOTHY-
HUX IMpernaparis.

EdextuBna APT 3HMKye pusuk rpuOKOBHX
iHpexii, BimHOBIIOMOUN piBHI CD4-nmiMdonuTis
1 HOpMaJi3ylouH IMyHHY BiamoBiab. [Ipu mpu-
3HaueHHi APT y moenHaHHI 3 aHTUMIKOTHYHOIO
TEpaIi€ro CiiJl BpaXOByBaTH MOXKJIMBI B3a€MOJIi
MK IpernaparamH, 30KpeMa iHrioiTopamu mpo-
Tea3s Ta azonaMu. HasBHICTh IpuOKOBOI KOJIOHI3a-
1ii CITM30BUX 00OJIOHOK MOYKE 3HIDKYBATH €(eK-
tuBHICTH APT, ToMy mpodinakTiyHe JTiKyBaHHS
KaHIU103y 200 aepMarodiTii JOLITEHE B TPyIax
BHCOKOTO PH3HKY.

DiHaHCyBaHHS

®diHaHCOBOI MIATPUMKH BiJ Jep’KaBHOI, TPO-
MaJICbKO1 a00 KOMEPIIiiTHOT opraHi3allii s cTarTs
HE OTpUMaa.

Konduiikr inTepecis

ABTOp 3asBJsIE TPO BIACYTHICTb MOTEHIIN-
HUX Ta SIBHUX KOHQIIKTIB iHTEpECIB, OB’ I3aHUX
3 PYKOITUCOM.

3roga Ha nmyoOJikaniro

ABTOp O3HAMOMJIEHHI 3 TEKCTOM PYKOIIUCY
Ta HaJlaB 3ro/ly Ha HOTo MmyOJTiKaIlifo.
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Abstract: the review of current literary sources is aimed at the analysis of data on the etiopatho-
genetic features of dermatomycosis in HIV-infected patients, because the course of these diseases in
HIV-infected patients needs more attention. Depending on the key mechanisms of development of immu-
nosuppression, two main groups of fungal diseases are distinguished. The first group includes mycoses
associated with the predominance of quantitative and qualitative neutrophil lesions, to the second - with
defects in cell-mediated immunity. Mycoses are among the most common opportunistic diseases that
occur in HIV-infected patients. Pneumocystis carinii, Candida albicans and Cryptococcus neoformans
in HIV infection are the main causative agents of mycoses, especially in the stage of AIDS. Mycoses are
early clinical manifestations of HIV infection, and oropharyngeal candidiasis is one of the most common
opportunistic diseases. The developed form of oropharyngeal candidiasis against the background of the
absence of favorable factors allows one to suspect HIV infection for the first time and has an important
prognostic value for assessing the further course of the underlying disease. At the same time, it is worth
paying attention to the fact that the incidence of dermatoses is caused by a wide range of pathogens, the
basis of which is a complex and not fully under-

stood multicomponent system of pathogenesis. Copyright: © 2024 by the authors;
licensee USMYJ, Kyiv, Ukraine.
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a.maxillaris i3 BUKOPHUCTaHHSM €HI0BACKYJIAPHOI TEXHIKA

Benik Xacaneros', Auapiii I'pecbko’, Cepriii Bepemarin', Anapiii Komuak'*

' KuiBchka obnacHa KiaiHigHA JikapHs, M. KuiB, Ykpaina

2 Kadenpa miesnenHo-IuIeBO1 Xipyprii Ta Cy4acHUX CTOMATOJIOTIYHKX TEXHOIOT1H [HCTUTYTY
micaIuIuIOMHOT ocBiTH HarionansHoro MeauuHoro yHiBepcuteTy iMeHi O.0.boroMornbii,
M. Kuis, Ykpaina

3 KuiBcpka Michka KitiHigHa JikapHs Nel, m. Kui, Ykpaina

Address for correspondence:

Benik Khasapetov
+380980819574

E-mail: benik.hasapetov@gmail.com

Anomauin: nceedoanespusmu, 30KpemMa 6epXHbOWleNenHoi apmepii, € CKIAOHOW KAIHIYHOWO
npobremoro, wo nompedye 0emanbHo20 8UGHEeHHS Yepe3 iX pioKicmb i gadickicmy y diaeHocmuyi. e
Namono2iune YmeopenHs 3a36Uudau no8 sa3anHo 3 mpasmamu, XipypeidHumy 6mpy4aHHamMu, 3anaibHuUMu
npoyecamu abo amepockiepozom llcesdoanespusmu 6uHUKAIOMb BHACTIOOK NOPYWIEHHA YLNiCHOCMI
apmepianbHoi CMIHKU, 8 Pe3YIbmanmi 4020 ymeopiocmu s 00MeHceHa NOPOHCHURA, 3AN0BHEHOI KPO8 SHUM
BMICHOM, WO MAE 38 SI30K i3 NPOCEIMOM apmepii, ane npu ybomy ii 00010HKA CKIAOAEMbCA He 3 YCIX Wapi
apmepianvHoi cminku. [locnioocents nokazyromo, wjo Hec80€4acHa OlAeHOCMUKA NCeB00AHe8PUIMU
Modice npu3ecmu 00 MANCKUX YCKIAOHEHDb, a came MACUSHUX Kposomey ma mpomboembonii. OcKinbKu
CUMRMOMU OAHO20 NAMONO2IYHO20 CHAHY MONCYMb OYMU 8apiamueHUMU i HeCneyu@iuHUMU, 8AHCIUBOIO
€ 00I3HaHicmb NiKAPi6 Wo0o KIIHIYHUX NPOABi6 ma OiaeHOCMUYHUX Ni0X00i8, W0 003601810Mb 84ACHO
gussumu yio namonoeito. Memoiw ybo2co OocniddcenHs 6y8 0emanbHull aHAi3 KIIHIYHO20 BUNAOKY
NCeB00AHEeBPUIMU BEPXHbOWENENHOI apmepii, Wo BUHUKAA NICIs ii MPABMAMUYHO20 NOWKOONCEHHS.
Poboma nepedbauana onuc kaiHiuHo20 6uUNadKy, anauniz memooié OlacHOCMUKU, 002080PEHHS 8UOOPY
JUKYBANHUX CMpameziti, a MaKoic OYiHKY pe3yIbmamis NiKyeanus. B pamkax 0ano2o 00cniodicents mu
npacHynu 3 ’Acy8amu, AKUM YUHOM PAHHE BUABTLEHHS MA CYYACHT MEMOOU IIKY8AHHS MONCYMb NOKPAWUMU
KAIHIYHI pe3yiomamu ma 3ano0iemu MONCIUBUM YCKIAOHEHHAM. Y 00CHiONCeHHT 8UKOPUCMOBYBAIUCS
PI3HOMAHIMHI  Memoou 00CHiOdNCceHHs, 010 Npo8edeHO aHanii KIIHIYHOI KApmuHu, a maKodic
BUKOPUCTAHO OIACHOCMUYHI Memoou, maki K yivmpazeykoee docuiodxcenns (Y3/), xowmn romepha
momoepaghisi 3 euympiuHbo-eenHum koumpacmygauuam (KT) i ancioepaghis. Lfi memoou do3zeonunu Ham
MOYHO 8i3yanizyeamu J10Kani3ayiio, CMpyKmypy nces00aHespusMy ma usHadyumu oocse ypajxcenus. B
JUKYBAHHI OYNI0 3ACMOCYB8AHO eHO0BACKYIAPHI MEXHIKU JIKY8AHHA 0AHOI NAMON02ii, AKI € HOBIMHIMU i
MeHW MPasmMamudHuMu y 1iKy8aHHi nodioHux cmauis. Enoosackyiapui memoou 3abe3neuyoms OinbuLy
be3nexy ma weuoue 8iOHOB1EHHS NAYIEHMA 68 NOPIBHAHHI 3 MPAOUYTUHUMU GIOKPUMUMU XIPYPIIUHUMU
empyuanuamu. Iayienmy 6y10 6UKOHAHO eHOOBACKYIAPHE 6MPYUAHHS, WO Nepeddayanlo CmeHmyeanHs
ncesdoanespusmu. Bowce uepesz kinvka Ouie nicia onepayii cnocmepieanocsi nomimue NOKPAUjeHHs.
CMAaHy, 3HUKHEHHs CKape Ha nyibcayiro, 8i0CymHicms ycKkiaounens. Pezynomamu ceiouams npo me, ujo
CBOE€UACHA 0IACHOCMUKA MA JIKYBAHHA MONCYMb ICMOMHO 3HUSUMU PUSUK PO3ZBUMKY 8ANCKUX HACTIOKIG.
Bucnoexu: y mnawomy 00cniodxcenHi RIOKpecIoeEMvbCsa GANCIUBICIb 3HAHL NPO NCEBOOAHEBPUSMY
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gepxHvoujenentoi apmepii o1 Kainiyucmis. Panns diacnocmuka ybo2o Cmamy moogice cymmeso 6NnauHymu
Ha pe3yIbmamu NiKy8anHs. 3acmocysanta eHO08ACKYIAPHUX MemOoOi6 006el0 C8010 e(eKmUBHICIb Y
JIKYBAHHI Nce0oanespusMul, 8iOKpUBAIouU HO8i Modxcausocmi oas mepanii. Ilpome ons nooanvuiozco
B00CKOHANEHHS NIKYBANbHUX CIMPAMERIll 8aXCIUBO NPOO0BIHCYBAMU OOCTIONCEHHS, K 30cepeodiceHi Ha
BUBUEHHI MEXAHI3ZMI6 PO3BUMKY 0AHOI namonoeii ma onmumizayii 0iaezHOCMU4HUX nioxoois.

Kurouogi ciioBa: Anriorpadis, Bepxapommenenna aprepist, EnmoBackynspai mporenypu, Kposoreua,
[IceBnoaneBpusma, Panu ta TpaBmu, CtentH, TeparneBTudHa eMO0i3aIis

Beryn

AHEBpHU3MU 30BHINTHBOT COHHOI apTepii Ta ii
TUIOK 3YCTPIYalOThCs PIIKO, OJHAK MAalOTh BaXK-
JMBE MEAMYHE 3HAYCHHS MOB’s3aHe 31 3HAYHUMU
CKJIaJHOCTAMHU B AU(epeHuiiHii qiarHoCTUII
Ta JIIKyBaHHI. 3arajom, CyIWHHI aHEBPU3MHU TO-
IUISIFOTh HA CTIPaBXHI Ta HECHpaBxkHi (TICEBIO-
aHeBpU3Ma, TPaBMaTHYHA aHEBPU3Ma, ITyJIbCyI0Ua
remaroMa). CripaBXHI aHEBPU3MHU NPEACTABIIA-
I0Th COOOI0 JIOKaJII30BaH1, MATOJIOT1YHI PO3IIHU-
pEeHHs apTepiid, OB’ s13aH1 13 0CIA0IEHHSM iX CTi-
HOK. OG0JI0OHKAa aHEBPU3MH, IIPU I[LOMY MICTUTh
BC1 TpU LIApU CYIUHHOI CTIHKU: IHTUMY, CEPEIHIO
000JIOHKY Ta a/IBeHTHIIi10. BoHM yacTo nos’s3a-
Hi 3 aT€pPOCKIIEPO30M, BPOKEHOIO CIIA0KICTIO CY-
JMHHOI CTIHKM, OaKTepiaJbHUMHU Ta TPUOKOBUMHU
THEKIiAMH.

[IceBnoaneBpu3ma, HAaTOMICTh, — L€ TpaB-
MaTUYHE TOIIKO/KCHHS CY/IWH, SIKC BHHUKAE B
pe3yabTaTi po3pUBYy apTepiaibHOI CTIHKHU 3 €KC-
TpaBa3alli€lo KpoBi B HABKONWIIHI TKAHWHM. Ii
CTIHKA CKJIAJIA€ThCA 3 MEPUBACKYISIPHOI (HiOp0o3-
HOI TKaHWHHM, 110 YTBOPIOE 3aIIOBHEHUN KPOB’IO
ab0 3ryCTKOM «MIIIOK», B SKHHA HPOJOBXKYE
HaJXOIUTH apTepianbHa KpoB. Ilicng tymoi abo
MIPOHHUKAIOYOi TPABMHU 3 YACTKOBUM MOIIKOKEH-
HSIM CTIHKM apTepii eKcTpaBasallis B HABKOJIMIII-
Hi TKQaHWUHU TMPOAOBKYETHCS A0 THX IIip, TOKU
THUCK BCEPEIMHI TeMaTOMU HE 3PIBHSAETHCA 3 ap-
TepiaJbHUM THCKOM, 3 TIOIAJTBIIIOI0 TAMIIOHA/IO0
Ta YTBOPEHHSM 3TyCTKY. Take ypakeHHs, MOXKe
OyTH OOMEXEHUM 30BHIIIHIMH IIapaMH YacT-
KOBO TMOpYILIEHOI apTepii, M’s3amu, (acuiamu,
MIOBEPXOHBOIO IIKIpH, a00 (HiOPO3HOIO CTIHKOIO,
3alle)KHO BiJ JIOKajizalii TCeBIOaHEBPU3MH Ta
TpuBajnocti npouecy (HALL, AD 1981). Yepe3
KUTbKa THKHIB T'€MaToMa BCEPEAMHI «MIIIKa»
MOYMHAE PO3PIIKYBATHCS, POPMYIOUHU TOPOKHHU-
HY, BUCTEJIEHY eHjoTenieM. Po3BuBaeTbes 3B -
30K MK apTepi€lo Ta MOPOKHUHOK aHEBPH3MH,

YTBOPEHHSI MOYMHAE IYJIbCYBaTU 1 MOCTYIIOBO
30inbmIyeThes. [lceBnoaneBpu3amMa MOXKE 3 4aCOM
posmproBaTHcs Ta po3puBatucs. lle mpusBo-
JUTH 10 KPOBOBHJIMBIB, B TOMY YHCIIi TaKUX, [0
3arpoXytoTh KUTTIO (Puy H.M., 1978).

TpaBmaTnyH1 aHEBPU3MHU B IIEIJICITHO-JIUIICBIH
JUJISTHIT 3yCTPIYarOThCS BIAHOCHO P1JIKO, OCKUIb-
KM TpaBMa T'JIOK 30BHIITHBOI COHHOT apTepii 3a-
3BHYail MPU3BOAUTH 10 TOBHOTO MEPETHHY, a HE
JI0 YaCTKOBOT'O PO3PUBY KPOBOHOCHOT CY/IMHU Ye-
pes ix manuit kamiop. (Germiller JA, 2001).

Haii0inpm 49acTto, ypaXeHHUMHU CYJHUHAMHU €
MOBEPXHEBA CKPOHEBA apTepis, BEPXHBOIIETIETI-
Ha apTepis Ta JIMIeBa apTepis, B 30HAX, 1€ CyIAH-
HU HaOIMKaIOThCA 10 MMOBEPXHI MIKIpH, a00 OTU-
HaIOTh KICTKOBI CTPYKTYPH (BUJIUIIO Ta HIKHIO
mieneny). Y mux MICIIX BOHU CTalOTh 0COOJIMBO
Bpa3IMBUMU /10 Tynoi TpaBmHu. [lceBnoaneBpus-
MU HaiuacTille BUHHUKAIOTh MPHU YpaKeHHI TO-
BEpXHEBOi CKpoHeBoi aprtepii (Ferris EJ, 1967
Petitti L, 1952). 3 386 BumaakiB aHeBpU3MHU 00-
JIMYYsL, TIPO SIKi MOBI1IOMIISIIOTH Y CBITOBIiH J1iTEepa-
Typi, 327 NOBsA3aHi i3 TOBEPXHEBOIO CKPOHEBOIO
aprepiero. OmHAK, 1HOMI, B TIPOIEC 3ATYIarOThCS
1HII T1TKA 30BHINIHBOT COHHOI apTepii, BKJIoUa-
104M BepxHboulenenny aprepito (7%) (W Chad,
H Conner I1I, 1998) .

[IceBnoaneBpu3Mu 00IMYYs 3a3BUYAN BUKJIU-
KaHI TPaBMOIO TBEPAUMH TYMUMHU MpeaMeTaMu
(Gerbino G, 1997, Golden GT, 1975, Krishnan
DG, 2004) abo npoOHMKAIOYMMU MOPaHEHHS-
mu (Conner WC, 1998, Amirjamshidi A, 2000,
Ramsay DW, 2003, Martinod E, 1999 Kenneoi,
1970, Ani 3.A., 2007) (BorHenaJIbHI 200 HOXOBI
panmn). (benxc i Peonam, 1972). Takox B niTepa-
Typi MOB1IOMJISUTIOCS TIPO SITPOTCHH1 YIITKOJKEHHS
SK MPUYUHU TICEBI0AHEBPU3M 00IMYYsl. ABTOpHU
CIIOCTEpIraJid PO3BUTOK TICEBIOAHEBPU3M ITICIS
tonsuiekromii (Karas DE, 1997), xipypridHoro
BuAaneHHss mMousapiB (Rayati F, 2010), peno3u-
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1ii Ta OCTEOCHHTE3y MEePEesIOMIB KICTOK JIMIIEBO-
ro uepena (El AS, 2011,Zachariades N, 2000)
onepaniit Ha wui (Minion DJ, 1994, Nadig S.
2009, Kraus RR, 1999), opToraatuuHoi Xipyprii
(Lanigan DT, 1990, PappaH, 2008 p.), 1 xipyprii
CKPOHEBO-HIDKHBOLIENETHOTO cyrioda (Azi 3.4.,
2007, Kopnopom A, 1991) Piu HM., 1975). 1u-
(exis, MpoMeHeBa Tepartisi, oraHe XapyyBaHHS
Ta 3JI0SIKICHI HOBOYTBOPEHHSI BBAXKAIOTHCSI CIPHU-
SATIIMBUMH (aKTOPaMHU JUII PO3BUTKY ypaKCHHS
(Hertzer NR 2000, Yuen JC, 2000 ).

JliarHOCTHKa TICEBAOAHEBPU3MU B OCHOB-
HOMY TPYHTY€EThCS Ha KIIHIYHOMY OOCTEXEH-
Hi. Di3uKanpHe 00TEXKEHHSI BUSBISIE MyIbCYHOUl
YTBOPEHHS, O0JIICHI MPH NabIAIii, CACTOIIYHUI
IIyM MiJl 4ac aycKynbTamii Ta (iHKOJIM) HEBPO-
noriunuit nedimur. (El AS, 2011). IloBepxHeBa
aHeBpU3Ma 3a3BUYall BUSBISIETHCS B CTPOKH BiJ|
KUTBKOX THXKHIB 10 4 MICSAIIB MICIs TpaBMH. Y
TpaBMOBaHIN AUISHLI MoXe OyTH BIAMIYEHO Ia-
TOJIOTIYHE YTBOPEHHS, MO0 CHPUYHHSIE Aedop-
MaIlii0 CYCiIHIX M SKHUX TKaHWUH. 3 PO3piIKEH-
HSM BMICTY aHEBPU3MH MOXYTb PO3BUBATUCS
CUCTOJIIYHUHM IIYM 1 MyNbcallis, a B JESKUX BHU-
NaJIKax MOXKYTb BUSBIISTHCSA O3HAKU (IIyKTyarlii.
[Ipu xmiHIYHOMY OOCTEXEHH! MalbLIEBUN THUCK
MPOKCUMAJIbHINIE AHEBPU3MH MOXE 3YHNHHHUTH
mynbcanito. Yepes 3aTpUMKy BiJl MOMEHTY TpaB-
MU JI0 MOSIBH KJIIHIYHUX MPOSIBIB aHEBPU3MH, I1a-
LIEHTH MOXYTb HE MOB’sI3yBaTH 1i BUHUKHEHHS 3
MEXaHIYHIM ypaKEHHSIM.

BaxuinBe 3HaueHHsA A1 BU3HAYCHHS JIOKa-
mi3anii, XapakTepy Ta CTyNEHs YpaXXeHHs Ma-
I0Th JIOJIaTKOBI METOJU TOCIHIIKEHHS. SIK MeTox
CKPHMHIHTY aBTOpaMH 3amponoHoBano Y313 1o-
wieporpadieto (Nadig S 2009: 31: 136—139),
nicis yoro kontpactHa KT abo anriorpadis mia-
TBEPIDKYE J1arHo3.

[Tpu KOITEOPOBOMY OTIIIIIEPIBCHKOMY YIIBTpa-
3BykoBomy nociijkenHi (KJIK) miarnos Bcra-
HOBJIIOIOTh IIJISIXOM BHABJICHHS IMOPOKHUHH 3
TypOYJICHTHHM TTOTOKOM I103a TIPOCBITOM acOIli-
HoBaHoi 13 Heto cyaunu. (Partridge E, 1995 ) KT
3 KOHTPAacTOM BHU3HAya€ peajbHI pO3MIpU BOT-
HUILNA ypakKeHHs, WOro BiJHOLICHHS O HABKO-
JMIIHIX CTPYKTYp, @ TAKOXK CTYMiHb MOXXIIUBOTO
Tpomb03y (MarcodeLucas E, 2008), ane Mmoxe He
YiTKO MMOKa3yBaTH CYIMHHY MaTOJOTIIO0 MPH YacT-
KOBO PO3BHHEHUX TICEBI0aHEBpH3Max. B mux Bu-
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najKax, aHriorpagisi crae BaXXJIMBUM 1HCTPYMEH-
TOM JJI MiATBEpKeHHS aiarHo3y (El AS, 2011).
OnHak OCTaTOYHMMA JiarHO3 TICEBIOAHEBPHU3MU
BCTaHOBIIIOIOTh HA OCHOBI IMaTOJIOTOAHATOMIYHUX
JOCTIKeHb, IO JO3BOJISIOTH MIKPOCKOTIYHO
BIJIPI3HUTH CIPABXHIO aHEBPU3MY BiJ] IICEBIO-
aHEBPU3MH, 3aJICXKHO BiJ OyIOBH 1 HAasBHOCTI
BIJIMOBITHUX MIAPiB cyauHHOI cTiHKU (Dediol E,
2011).

VY miteparypi onvcaHi YMCICHHI METOAH JIi-
KyBaHHS TICEBI0OAHEBPH3M. BOHHM BKIIOYAIOTh
CIIOCTEpEKEHHS, KOMIIPECIIO, JIITYBaHHA Ta Xi-
pypriude BHAaJICHHS a00 €HI0BACKYISIPHY eMOO0-
mizamito/crenryBanns (Nadig S, 2009). OctanHiM
4acoM, B JIIKyBaHi IICEBI0AHEBPH3M Yepe3 HecTa-
OUTBHICTh CTIHKM T4 MOXXIIUBICTH CIIOHTAHHOTO
PO3LIMPEHHS] Ta PO3PHBY AHEBPU3MHU IE€peBary
HA/Ial0Th aKTUBHIN XipypriyHii TaKTHIII.

bararo aBTOpiB BBaXkKaloTh, IO TICEBJOAHE-
BpPH3MH 30BHIIIHBOI COHHOI aprepii Ta ii rimox
HaWKpalle JIKyBaTH 3a JOTIOMOTO0 XIPYpriqHO-
TO BHIIJICHHS Ta NIEPEB’I3KH CYJIUH, 10 KUBJIAThH
HECTPaBXHIO aHEBPU3MY, 3 HACTYIHHUM ii BHUCI-
yeHHsAM a00 0e3 Hporo. B AUISHIN TOJIOBH Ta IITHT
JIe ICHYIOTb YHCJICHHI KoJlaTepasii Ta aHaCTOMO3U
(Ani 3.4., 2007) peKOHCTPYKIIisl ypaXeHOi CyIu-
HU 3a3BHYail HE MOTPIOHA, OCKUIBKM HEraTUBHI
HacHiAKU as nepdysii TKaHUH NpH TepeB’ s3I
T'iJIOK 30BHIIIHBOI COHHOI apTepii BiACYTHI a pH-
3WK TICISONEepaniiHuX YCKIaHEHb — MiHIMaJIb-
HU.

OpnHak, OCTaHHI TOCATHEHHS B 1HTEPBEHITIN-
HIA pajiosiorii JO3BOJWIM YCHIIIHO JIIKYBaTH
HECIIpaBXHI aHEBPU3MU 3a JOMOMOIOI0 €HJ0Ba-
CKYJSIpHOI eMOodi3allii, BAKOHAHOI CUMYJIBTATHO
3 aHriorpadieto (Ditmarsetal., 1997). Ilpu ubomy
B IPOCBIT Cy[AMHU BBOISATH MaTepiaiu, siKi THM-
9acoBO a00 MOCTIHHO 3aKyTNOPIOIOTH CYAHHY, 110
NPU3BOAUTE J0 TMEPETBOPEHHS IICEBIOAHEBPHU3-
MH B T€MaToOMy, SIKa MOTIM 3 YaCOM PO3CMOKTY-
eTbecs.  HalimommpeHimmmu — eMO0113yI04uMU
areHTaMu € YacTOYKU TIOJIIBIHUIOBOTO CIIHPTY,
PO3CMOKTYIOYA JKeJIaTHHOBA ryOka abo MeTaseBi
cripaii Tomo. Pifiie BHKOPUCTOBYIOTH i3011ia-
Hoakpunar i ouuyauuit Tpom6iH. (Clark R, (1987)
Zachariades N (2001), Peoples JR (1988)). Li
METOAM HAMOLIBI MOIIIBHI y JIIKyBaHHI aHEB-
pH3M, XIpypriuyHHA JOCTYII A0 SKUX € CKIATHUM,
30KpeMa MpH ypaxkeHHi a. maxillaris.
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VY nanHINi cTAaTTI HABEIEHO MPHUKJIIA] YCIIITHOI
J1arHOCTUKY Ta JIIKyBaHHS TPaBMAaTHYHOI TICEB0-
aHEeBPU3MHU BEPXHBOILENENHOI apTepii 3 eHIo-
BaCKyJISpHOIO eMOoi3alieto, MPOBEAEHOT iJ
KOHTpOJIEM IIU(PPOBOT CENEKTUBHOI aHTiorpadii.

Mera

[IpoananizyBaTti KiIiHIYHI BUIAIKHU TICEBIO-
aHEBPU3MHU BEPXHBOIIETIETTHOT apTepii, BUBYUTH
1XH1 €T10JIOT14H1 PaKTOPH, A1arHOCTHYHI M1IX01U
Ta JIKYBaJIbHI CTpaTerii, a TakoX MIAKPECIUTH
pOJIb CydyacHHUX METOMAIB Bizyasi3alii Ta MiHIIH-
Ba3WBHUX BTPYy4YaHb Yy Teparnii bOro PiaKiCHO-
ro yckiagHeHHs. PoboTa Takox crpsiMoBaHa Ha
y3arajibHeHHs! Haile()eKTUBHIIINX METOMIB JIKY-
BaHHS 3 METOI0 MiHIMi3allil pU3HKIB Ta MOJIII-
IICHHS POTHO31B JUIS MAIIEHTIB.

Onuc KJIIHIYHOT0 BUNIAIKY

[Mamient A., 56 — poxu, 05.03.2022 ort-
puUMaB MHOXMHHI HOXKOB1 TIOpaHEHHs B IIpa-
BIA IMIYHIA, BHIWIEBIA Ta IMOOYHIA IUISHIIL.
05.03.2022 6puranoro KIIIJI 6yB gocraBieHui
0 TMPUHUMATBHO-AIarHOCTUYHOTO  BIIIUICHHS
KHIT KOP «KOKJI» 13 o3HakamMu iHTEHCHUBHO1
kpoBoreui. [licns mpoBenennss MCKT xkicTok
JIMIIEBOTO Ta MO3KOBOTO Yeperny 1 MpOBEACHHS
3arajlbHOTO aHaji3y KpOBi, MaiieHta Oylno yp-
TeHTHO TOJAHO JO OolepauiiHoi, ne Oyiao BuU-
KOHAHO 3yNHMHKY KpoBoredi, [IXO pan mpaBoi
IiyHoI, BUINILEBOI Ta mimoyHol AUISHKHA. Oco-
OJMUBICTIO KJIIHIYHOI KapTUHU Oyiia 3Ha4Ha IIU-
OWHa paHU MIIYHOI JIIJITHKH 13 By3bKUM BX1THUM
OTBOPOM Ta PaHBOBUM KaHAJIOM.

15.04.2022 marieHT TOBTOPHO 3BEPHYBCS 10
KHIT «KOKJI» 31 ckapramu Ha MOCTIHHUI HUIO-
YU, MyabCyI0Ynil OiTb B MPEKIl TUIKU Liele-
M Ta 3alleJIenHiA JIAAHI, SKUH OCHIIIOBaBCS
MIPU JKyBaHHI, 13 ippajialic€o B MpaBy CKPOHIO,
HaOpSAK B PETPOMOIIAPHIN TUISHIN, 110 301IbIIY-
BaBCs MPH NMPHUHOMI 1K1, OHIMIHHS HUXKHBOT T'yOn
CrpaBa, HEMOXXJIMBICTb MOBHICTIO 3aKPUTH OKO.
[Ticns mooOCTEeXEeHHST XBOPOMY BCTAHOBJICHO
niarao3: Cran micnst [IXO konoto-pizaHux paH
o0NMYYsl, TPaBMaTHYHUAN MTPABOCTOPOHHIH mapo-
TUT, MOPYIIEHHS LUIICHOCTI BHUBIJHOI NPOTOKHU
1 Karcyau MpaBoi MPUBYIIHOI 3aji03H, pyOlieBa
nedopmariist mpaBoi BUWJIMYHOI, IIIYHO1 Ta 1H(pa-
opOITaIbHO1 JUISHOK, Tape3 MpaBoOi BUIIMIICBOT
TUIKM JTUIEBOTO HEPBY, TPaBMAaTUYHUI HEBPUT
TPEThOI T'JIKK TPiHiuacToro HepBy, remMaroma mnpa-
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BOi NMPUBYIIHO-XXYBAJIbHOI TUISIHKH. 3 aHAMHE3y
OyJ0 BCTAHOBJICHO, 110 MPUITYXJIICTh B MPHUBYILI-
Hil Ta 3aleaenHii JUIIHIN 38 OCTaHH1 JH1 3011b-
mMjIach B po3Mipax, MpH Majiblalii BU3HAYAIN
O1JTb Ta TIOMIPHY MYJBCAIIIFO.

Hns mudepeHmiiftHOi T1arHOCTUKHU  T1aTOJIO-
TIYHOTO CTaHy B MpaBiii MPUBYIIHO-KYBaJbHIN
TISHIN, marieHTa Oyino HampaieHo Ha Y3/[ 13
noruteporpadiero. B mpoekinii KyTa 1 Tijaku HIK-
HBOIT IIEJIeTIN Bi3yalli3yBaBCs MYJIbCYIOUUN YTBIp
15x18 MM OB’ s13aHUH 13 CyJTUHAMU CUCTEMU 30B-
HiHBOI coHHOT aptepii, mpu KK peectpyBaBcs
TypOyIEeHTHHI KPOBOTIK.

[Ticns orpumanus pesyasratiB Y31 mis au-
(bepeHIiitHOT TIarHOCTHKH, YTOYHEHHS XapaKTe-
pY YLIKOKEHHS Ta HOro JIIKyBaHHS OyJao IpHu-
HHATO pIIICHHS TPO TPOBEACHHS CEIEKTHBHOI
aprepiorpadii 30BHINIHBOI COHHOI apTepii 3 He-
raifHOIO €HJIOBACKYJIIPHOIO €MOOJIi3aIlier0/CTeH-
TYBaHHSM YUIKOJDKEHOI CyAMHH (IIpaBOi BEPXHBO-
menenHoi aprepii). ITig micieBolo aHecTe3iero
noctynom CenpaiHrepa uepes3 HpaBy CTETHOBY
aptepito (iHTpoaykTop 6F) mo npaBoi 30BHIIIHBOT
COHHOI apTtepii Oyno BBeneHo karerep SF tumy
«HeadHunter». Ha anriorpadii BusBI€HO BOTHU-
e OBaJbHOI (POPMH, ICEBIOAHEBPU3MA IMPABOT
BEpPXHBOIIENEMHOT apTepii po3mipom 5x3 cMm ¢
TypOyJIEeHTHUM KPOBOTOKOM (Puc. 3) B 11 OpoX-
HUHI. binbma yacTuHa yTBOpPEHHS 1HTEHCHUBHO
HaKOIIMYyBajla KOHTpACT, JIMIIe Aeski nepede-
paJibH1 AUISHKY Oy/M 3aII0BHEHI TPOMOOTUYHUMU
macamu. Jlami kareTep nepemilaiy 10 BEpXHbO-
mienenHoi aprepii Ta MPOBOAMIN eMOOIi3aIliio
3a ornomororo minononiyperany d — 200 MM +
cripanb «Toprano» d % mm. KoHTponsHe ckaHy-
BaHHS IMOKA3aJI0, 110 BEPXHBOIIEIEIHA apTepis
Oyna 3a070KOBaHa 1 O3HAaK HAKOMWYEHHS KOH-
TpacTy BCEpeluHI aHEBPU3MH HE BHSBICHO. [H-
Tpomycep 1 kareTep BuaayeHi. [licis remocrasy
HaKJIaJIeHO TUCHYYY OB’ SA3KY.

VY micnsionepaniiiHoMy mnepioal yCKJaJHEHb
He crocrepiraigoca. B crpok 4 ni6 Bia3Ha4uM-
JM 3MEHBIICHHS OOJIbOBHX BIAYYTTIB, CYTTEBE
3MeHUIeHHsT HaOpsky. Ha xontponsHOMYy VY31 3
noruieporpadiero KpOBOTIK HE BU3HAYABCS, Ha
ChOMUMH JICHb TAIlIEHT OyB BUTTMCAHUN JTOJIOMY 13
PEKOMEH/IAIISIMHU TT0 TIPOJAOBKEHHIO METUKAaMEH-
TO3HO1 Teparnii TpaBMaTUIHUX YPaKeHb PYXOBHX
Ta YyTIMBHUX HEPBIB.
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Puc. 1. CenexruBHa anriorpadist 30BHIIIHEOI COHHOT
apTepii 3a TaHAUMH SIKOT BU3HAYAETHCS| YTBOPEHHS
OKpyTI0i popMu po3mipamu 15x18, 1m0 iIHTEHCUBHO
HaKOMHMYY€ KOHTPACT, 1 OB’ I3aHUM i3 30BHILIHBOIO
COHHOIO apTepiero

Puc. 2. CenextuBHa aHriorpadis
30BHIIIHBOT COHHOT
Ta BEpXHBOLIEIIETTHOT apTepii

Puc. 3. CenextuBHa anriorpadis
BEpPXHBOIIEICITHOI apTepii
B OOKOBI# mpoekIii

OO0OroBopeHHs1 pe3yJbTaTiB

JlaHuii  KJIIHIYHAKA ~BHITAJIOK  JIEMOHCTPYE
piakicHy ¢dopMy CyIMHHOI MAaToJOrii 3 IIeiern-
HO-JIUIIEBOIO JIOKAJi3alli€l0 — MCEBI0AHEBPUZMY
BEPXHBOUIENENMHOT apTepii, y BIAKPUTHX JiTe-

Puc. 4. KoarponbHa anriorpadis. [Ipasa 30BHITITHS
COHHA apTepisi He Bi3yalli3y€eThCs Bi PiBHS
BIIXOKEHHS MTPaBOi BEPXHBOIIEIIEITHOT apTepii

paTypHHUX JDKepeliaX JIeTaJbHO OMMCAHO MCHIIE
30 noni6Hux Bunaakis (ChadH 1998). Y namo-
My CIOCTEpPEKCHHI IICCBJIOAHCBPH3Ma BHUHHUKIIA
BHACITIJIOK TTOIIKO/PKCHHS CTIHKH apTepii micis
KOJIOTO-P13aHOTO MOPAHEHHS IIIYHO1, BUITUIEBOT 1
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T1JTOYHOT IUISTHKH, 1II0 TTPOHHUKAJIO BITIHO OOKOBOT
30Hu 00Onuuys. llceBmoaHeBpHu3Ma YyTBOpHUIIACH
MIPH YIIKOKEHHI CTIHKU CYIUHU y Tomorpadiu-
HO-BA)XKKO JIOCTYIHIH 30HI, B NIMOMHI paHH, 110
CTBOPIOBAJIO CKJIQJHICTh JJII OCTaTOYHOI 3yTMUH-
KM KpOBOTeYi, Bi3yaji3alii Ta JIryBaHHI BepX-
HboIenenHoi aprepii mpu [1XO pan.

ABTOpH TIOBIAOMIISIFOTH, IO TpPaBMAaTUYHA
TICEBJI0AHEBPU3Ma 3a3BUYAN TPOSBISIETHCS Ye-
pe3 KijbKa THXKHIB micis TpaBMu (Feliciano DV,
1987), sk e Oyn0 B JaHOMY BHUIIAJIKY, J€ OCTa-
TOYHA JIIarHOCTUKA Ta JIKyBaHHs OyJIu MpOBEJIe-
Hi OubIe HiXK yepe3 10 aHiB micus TpaBmu. Bu-
najok OyB BaXKKWUM JUIsl 11aTHOCTHKH, OCKUTBKU
OJTHOYACHO Majio MicCIle JCKiTbKa MaTOJOTTYHUX
npolieciB — pyOIeBi 3MiHM Ta reMaToma B cepe-
IUHI TKaHWH, YIIKOUKCHHS HEPBOBUX CTOBOY-
piB, OPYIICHHS LIJTICHOCTI KalCyJad 1 MPOTOKH
MIPUBYIIHOI 3aJI03H 13 SBUIIAMH 3allaJICHH 1 pe-
TeHuii ciuHu B Hik. Kpim Toro mceBmoaHeBpus-
Ma 32 paxyHOK PO3TalllyBaHHS JOCEPEAMHU BiJ
T'UIKM HUKHBOT [IeNIeNU BUSBISIIACH BAXKKOIO JIJIS
nanpnanii, a Y3JI qocaipkeHHsS He 1T0Ka3ajo ic-
TUHHUI PO3MIp YTBOPEHHS, IO 3yMOBHIIO HE00-
X1IHICTh JIOIATKOBOTO MPOBEACHHS aHriorpadii.
BopmHouac, BaXXTUBUMHU CUMIITOMAaMH, IO J03BO-
JWITA 3aITiJJO3PUTH JaHUW JiarHO3 Oyau Mmylibca-
IisT 1 BUCOKA MBHIKICTH MOTOKY Ha KJIK. Bonu
BKa3yBaJll Ha CYAUHHY MPUPOAY YPAKCHHS Ta
H0ro 3B’S130K came 3 apTepiajibHUMU CyIlMHAMHU.

Otxe, naHWil BUITAJIOK, JEMOHCTPYE IEBHI
OoOMeKEeHHs MPHUTaMaHHI yJIbTPa3ByKOBOMY JO-
caimkenHo 3 KJIK, ske B OUIBIIOCTI BUIAIKIB
€ aJIeKBaTHUM MIBUAKUM Ta €KOHOMIYHO edeK-
TUBHUM METOJIOM, SIKH Ja€ 3MOTY ITiITBEPIUTH
JiarHO3 TICEBIOAHEBPU3MH Ta BUOpATH BIIMO-
BIJIHUH TepaneBTUYHUN MiaXia. Sk BUAHO 3 Ha-
BEJICHOTO MPUKIIATY, BIH HaJla€ MEHIIIE JeTaJIeH,
o0 Tonorpadii 1 po3MipiB YTBOPEHHS 1 MOXKe
OyTH 0OMEXEeHHI KICTKOBUMU CTPYKTypamH. (Al
ZA, Malis DD, Wilson JW. Ilcesdoanespuzma

B8EPXHbOWENIENHOL apmepii nic/isi KOIOMOo-pi3anol

panu, 00pobLeHoi eHO08aCKYIAPHOI0eMOOoNi3a-
yiero. J OralMaxillofacSurg 2007; 65:790 —4).
Jl5is miATBEpIKEHHS IIarHO3Y Ta OTPUMAaHHS
OlTBII AeTa’bHOI iH(OpMALIl TPOo JOKai3alio
Ta PO3MIpU ypaXeHHsI, Horo Tomorpadito, Bil-
HOIIICHHS JI0 HABKOJIMIIHIX CTPYKTYP Ta 3B’SI3KY
3 TIEBHOIO apTepi€l0 B MOMIOHUX BHIMAAKaX CIIiJT
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BukopucToByBatu KT 3 BHyTpilIHLOBEHHUM KOH-
TpacTyBaHHSIM ab0 IU(PPOBY CEIEKTUBHY aHII0-
rpadiro.

Posrsiiaroun MeToau JiKyBaHHS ICEBJIOAHE-
BpPHU3M, OCTaHHI MOXKHa TIOAUTUTH Ha 1HBAa3UBHI
Ta HeinBa3uBHi (Piccioni, A 2022; Silva, A 2007).
Cepen HelHBa3UBHUX METOIIB BULISIOTH CIIOCTE-
pEXKEHHs 3a YTBOpPEeHHsM. Llei MeTox BUKOPUCTO-
BYETHCS IIPU MaJIMX CYIUHHUX YPAKEHHSX, BUKO-
PHCTOBYETHCS Y MAIIEHTIB 3 HASBHIUMHU Ba)KKHMU
COMaTUYHUMH 3aXBOPIOBAHHSIMH Yepe3 10 POBE-
JIEHHS1 IHBa3UBHOT METOJMKH, & CaMe XipypriuyHo-
ro METOJY € 3aHAJTO PU3UKOBAHUMU JUISl HKUTTS,
Ta KOJIM XIpypridHUN MOCTYH TMCEBIOAHEBPU3MU
MOX€ CHPUYMHUTH YCKJIATHEHHS 3 MaCHBHUMU
HEKOHTPOJIbOBAHUMH KpoBOTedaMu. Jlng mosim-
[ICHHSI PE3YNIbTaTiB B IUX BHUIAIKAX MOXIUBUM
€ BHUKOPUCTAHHS KOMIIPECiHHOI Teparmii CyauH-
HOTO YTBOPEHHS, 110 OyJI0 ONMHCAHO B JIiTeparypi
(Lonn, L. (2004), Feld, R (1992)). Kommpeciii-
HY Tepamilo BUKOPUCTOBYIOTHb JUISI TPHCKOPEH-
HS TpoM003y. YCmixX Takoi Tepartii 3aJeKUTh BiJ
YCYHEHHS KPOBOTOKY B MIIIIKYy TICE€BI0aHEBPH3MHU
npotsarom 15-30 xB, dyepes 10 MCEeBI0AHEBPU3MA
MEPETBOPIOETHCS HA 1HKAICYJIHOBAHY T'€MaToOMY.
Lonn, L. (2004), Feld, R (1992) pekOMEHIIyIOTb
IiCJIst BCTAHOBJICHHS /11arHO3Y IMICEBI0AHEBPU3MHU
HE TMOCMIIIATH 3 1HBa3UBHUMH METOIAMH, a Ha3-
HA4YMUTH MAIiEHTaM JUCTIaHCEPHUN OIS 110 TIOKU
CyIMHHA TaTOJOTisd HE MOYHe 301IbIIYBAaTUCh B
po3mipi Ta He ctaHe OuTbi HixK Ha 100% Big mo-
YaTKOBOTO 3HAYEHHS, a TaKOX JI0 TIOKM BOHA HE
3IIMCHIOE KOMIIPECiIO Ha CYCiJIHI HEPBH Ta CYIH-
HU, Yepe3 110 MOXYTh BUHMKATH HEBpaJITii, 111e-
Mii Ta O3HaKU OBTOPHOI KpoBOTeUl. SIKIIO micis
2 MICSIIB CHOCTEPEKEHHS HE BHSIBICHO O3HAK
3MEHIICHHSI YpaKeHHS PEKOMEHIYEThCSl MPO-
BOIUTH 1HBa3WBHE BTpy4aHHs (Ricci, M.1994).
Kazmers, A 1997 B cBoili poOOTi 3a3aHavaB IO
89% HeNmKOBaHUX ICEBIOAHEBPU3M IMOYUHAIOTH
3MEHIIYBaTUCh mpoTarom 5-90 xi6. B miteparypi
TAKOXX OMHUCY€ETHCS, 110 TPU HU3BKOMY KPOBOTOKY,
II0 XapaKTEePHO JJIsl BEHO3HUX aHEBPH3M, SIK Me-
TOA BUOOPY MOYKHA BUKOPHCTOBYBAaTH CKJIEPO3Y-
109y TEpaIliio, ajie yepes3 Te IO MCEBI0AHEBPU3MHU
(bopMyIOThCSl 3a3BHUail 3 apTepiid W MIBHIKICTH
KPOBOTOKY B SIKHX BHCOKA, BUKOPHUCTAHHS CKJIE-
poteparii B JaHH1# 1aTosorii 3a3Buyai € Heedek-
tuBHOM (Hamdan, A 2000).
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Cepen iHBa3UBHHUX METOJIB BTPy4YaHb BUILIIS-
I0Th €HJIOBACKYJIIPHI METOIUKH 3 €MOOJIi3aIlier0
YKUBJISTUOT apTepii Ta XipypriuHe BUCIYCHHS.

EnnoBackynspHa meroauka 3 eMmOoJi3alli€ro
KHUBHJIBHOI aprepii. PeyoBHHH, sIKI BUKOPHUCTO-
BYIOTBCS JUISL OKJIIO311 KUBWIJIBHOI CYIUHH TIPH-
3BOJATH JI0 YTBOPEHHS TPOMOYBaHHS HPOCBITY
aprepil NpuiIeniol 10 HECIPaBKHbOI aHEBPU3MU,
gepe3 MI0 OCTaHHS TEePETBOPIOETHCS B TeMaro-
My Ta peabcopoyerbest (Piccioni, A 2022). Ma-
Tepiaiau IKi BUKOPUCTOBYIOTChSI B JAHHOMY BH/II
JIKyBaHHS € CTEHTH Ta PiAKI areHTH sKi 3a0e3-
MeYyIoTh CKIetoBanbHUl edekt. Lleit meton He €
0€e3 pU3MKOBAHUM, BiH OTPEOy€ BETUKOTO JOCBI-
Ny 1HTepBeHIliiiHoTO panionora. Halfwactimumu
YCKJIQHEHHSIMH IIPY JIIKyBaHH1 I1CEBI0aHEBPU3M
HIETICTTHO-JIUIIEBOT JUISHKKA 32 JOMOMOTOI0 €M-
Oomizamii € mopymieHHs IiIicHOCTI abo pPo3pUB
CTIHKU >KMBHWJIBHOI apTepii abo CTIHKU ICEBIO-
aHEBPU3MHU, III0 MOXKE TIPU3BECTH JI0 BHYTPIIIHBOT
KpOBOTEU1, TAKOXK JIOBOJII YACTUM yCKJIaTHECHHSIM
SIBIISIETHCSI TOCTPE MOPYIICHHS MO3KOBOT'O KPOBO-
o6iry (I'TIMK) cnpuynHennii eMOOTIYHUM Mate-
piasioM, imemist ska MoXe MPU3BECTH 10 HEKPO3Y
B JIUISIHII JKUBJICHHSI BEPXHbBOIIEIIEITHOI apTepii,
MOPYULIEHHSI poOOTH T'JIOYOK JIMLIEBOTO HEPBY Ta
HIIN YCKJIQJHEeHHS TaKi K THMYAaCOBUN TeMira-
pe3, Tinep4YyTIuBICTh, MapecTesis, HaOpsK 00-
JU9Ys Ta TPU3MHA

Xipypriunuii meron. Ilepenbavae iHBa3uB-
HUN JOCTYyN, OCTaHHI € HE 3aBXKJIU MOXJIMBUM
yepe3 CKJIQJHICTh JIOCTYIy A0 TIUOOKO po3Ta-
IIOBaHUX YpaXKeHb. XipypriuHe JiKyBaHHS IMOKa-
3aHO KOJIM IICEBJI0OAHEBPH3MAa BEPXHBOLIENICITHOT
apTepii € BETMKOTO po3Mipy Ta y BUIAJKY KOJIU
HEIHBa3MBHI METOIU Ta CHJIOBACKYJSIpHA METO-
IUKa 3 eMOOIi3aIli€er0 apTepier0 BUSBUINCH HE-
e(EeKTBHIMH Ta KOJIM € O3HaKH 3amajeHHs. Yac-
TO 1€l MeTOJ KOMOIHYIOTh 3 €HJIOBACKYJISIPHOIO
MeTtonukoro. [Ipu aHamisi jgiTeparypu BHUSIBICHO,
110 YCKJIAAHEHHS SIK MACHBHA KPOBOTEYA € O1IBIII
XapaKTEPHOI0 caMe MPpHU XIPYPrivHOMY HIDK MpHU
€H/I0BAaCKYJISIPHOMY METO/I1

[ToBepTarounch A0 HAMIOrO KJIIHIYHOTO BH-
MaJIKy, Ma€EMO 3a3HAYUTH, 10 PU3UK MOAAIIBIIOTO
PO3IIMPEHHS Ta PO3PUBY CTIHKU aHEBPU3MH, BH-
3HAYMB IOILJIBHICTh AKTUBHOI TAaKTHUKU: IOAI0HE
ypakeHHsI HeOOX1THO OyJ10 BUJIATUTH 200 o0miTe-
pyBaru. KoncepBaTuBHMIA TiX1]1 — CIIOCTEPEKEH-
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HsI 32 TUHAMIKOIO MPOIIeCy a00 CKIIEPOTEPaItiio He
BBaKQJIW aJieKBaTHUMU. [l JIKyBaHHS ITICEBIO-
aHEeBPU3MHU BEPXHBOLIENEITHOI apTepii HaMu OyIo
YCHINIHO 3aCTOCOBAHO €HIOBACKYJISPHE JiKyBaH-
HS, SIKE MaJl0 HACTYIHI TEepeBard: MOKpalleHa
JTIarHOCTHKA Ta TOYHE BU3SHAYCHHS MOIIKOIKEHOT
apTepii, MOXJIMBICTh OJIOKYBaHHS CYIWHH ILUISI-
XOM eMOoui3alii miJ Bi3yaJbHUM KOHTPOJIEM Ta
NepeBipKO0 e(hEeKTUBHOCTI MPOILIETYPH.

Y Hammomy BUTIQAKY €HIO0BACKYJISIPHA TEXHIKa,
sIKa BUKOPUCTOBYETHCS JUIS JIIKYBaHHS IICEBIO-
aHEBPU3MH OOJIMYYs, Majia JOJATKOBI MepeBaru
MTOPIBHSHO 3 BIAKPUTOIO OMEPAIi€l0, IKY IMTUPOKO
3aCTOCOBYIOTh JJIS BHJIAJICHHS TICEBIOAHEBPHU3M
30BHIIIHBOI COHHOI apTepii pi3Hi aBTOpU. B na-
HOMY BUIAJKy BHJAJICHHS TICEBIOAHEBPU3MU
BIIKPUTUM JIOCTYHOM Oysi0 O CKJIaJHUM 1 PU3H-
KOBaHHMM 4Yepe3 0COOIMBOCTI Tonorpadii mpoiie-
Cy Ta Horo mboke po3ranryBaHHs. [Ipu mpomy,
€HJOBACKYJISIPHUI MiAX1]] 0OMEXYE MOMKIMBOCTI
MaTOrICTOJIOTIYHOIO JTOCHIJPKSHHS, IKe Heo0Xi-
HO JU1s TU(EepeHITIHOT TIarHOCTUKH CIIPABXKHBOT
aHeBPU3MH Ta IICEBJ0 AHEBPU3MH 3aJICKHO BIJ
HASIBHOCTI TUX YH 1HIIMX [IAPiB yPaKEHOI CTIHKU
cynuau. OfHAK 32 BIICYTHOCTI O3HAaK CHCTEMHOT
CYIMHHOI TMAaTOJIOTII Ta aTepOCKIEPO3y, a TaKOK
HasIBHOCTI TpaBMHM B aHaMHe31 Taka AudepeH-
iajgbHa JIarHOCTHKA He Oylia 000B’SI3KOBOIO 1 HE
BILIMBAJIA HA TAKTUKY JIIKyBaHHS.

[linBoasiuM MIACYMKH MOXHA JIATH BHUC-
HOBKY IO SIKIIIO HEIHBa3WBHI METOIWKH BHSB-
JSI0ThCS Hee(EeKTUBHUMHU TO €HJIO0BACKyJIspHa
eMOoJTi3aIlisl € MepIIoYeProBOI0 METOIUKOI0 SIK
MiHIMQJIBbHO 1HBa3UBHUM METOJ JJIs JIIKyBaHHS
HECIIPaBKHbOI aHEBPU3MHU BEPXHBOIIEIETHOT
aprepii, are pa3oM 3 THM MAa€eMO 3a3HAYUTH IO
JAHUX KJIIHIYHUX BHUIMAJIKIB OMMHMCAHO HE BEIHKY
KUTBKICTh, Yepe3 M0 HeMa IMeBHUX KPUTEPIl s
BU3HAUEHHsI HaWKpamoi crparerii JiKyBaHHS,
OlsIplIIe TOTO HasBHI MPOTUPIYYS LIOAO HalKpa-
IOTO METOAY JIIKyBaHHS. Bu3Hauntu HaOUIBII
aJIeKBaTHUN METOJ| JIIKYBaHHS MO)KE€ CTaTH BH-
KJIMKOM JIJIS JIIKapiB i Ha TEMepiliHii Jac, yepe3
10 KOKHUW BHUIAJO0K Ma€ OLIHIOBATHUCH 1HJIUBI-
nyanpHO. [lepmioueproBo JiKyBaHHS 3aJ€KUTh
BiJl 3araJIbHOTO CTaHy MAIli€HTa Ta MOXKIIUBOCTEH
MEIMYHOTO 3aKJIaJy, a CaMe HasIBHICTh TOCBi4e-
HOTO Xipypra, iIHTepBEHIIHOTO pajioJora, HasB-
HICTh 00JIaJHAHHS HEOOX1THOTO ISl TPOBEICHHS
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anriorpadiii. B mennunux 3aknagax ge Bci mi  rpadii. OCHOBHMMHM TiepeBaraMM METOIMKH
YMOBH JIOTPHMaHH1, HAWKpaIllia TaKTUKa JIiKyBaH- OyJd ii BUCOKA TOYHICTH 1 MiHIMaJbHa iHBa3UB-
HSl BHPINIYETHCS 32 JONOMOTOK KOHCHJIYMY 32 HICTb.

y4acTi JIKYIO4Oro JIiKaps, Xipypra, iHTepBeHL1H- DiHaHCYyBaHHA
HOTO pajiioyora Jiisi BUPILICHHS HAlKpaIioi Tak- Jlane nocnipkeHHs He OTPUMAJIO 30BHILIHBO-
THKH JIIKyBaHHS. ro (piHaHCYBaHHSI.
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Abstract: Pseudoaneurysms, particularly of the maxillary artery, represent a significant clinical chal-
lenge due to their rarity and diagnostic complexity. Pseudoaneurysms arise from a breach in the arterial
wall integrity, leading to a confined cavity filled with blood, which communicates with the arterial lumen
but lacks the normal wall structure of the artery. These lesions are typically associated with trauma, sur-
gical interventions, inflammatory processes, or atherosclerosis. Research shows that delayed diagnosis
of pseudoaneurysms can lead to severe complications, such as massive hemorrhage or thromboembolic
events. Due to the variability in symptoms, physicians must be aware of the clinical presentations and
diagnostic tools that facilitate timely identification of this pathology.Objective:To present a detailed
analysis of a clinical case involving a pseudoaneurysm of the maxillary artery that developed after sur-
gical intervention. Main tasks:Describe the clinical case, Analyze diagnostic methods, Discuss treatment
strategies, Evaluate treatment outcomes. In this study, we aim to demonstrate how early detection and
appropriate treatment can significantly improve clinical outcomes and prevent complications. Various
methods were used in the study, including clinical observation, review of the patient’s medical records,
and diagnostic techniques such as ultrasound (US), computed tomography with intravenous contrast
(CT), and angiography. These methods enabled us to precisely visualize the pseudoaneurysm’s structure
and assess the extent of the lesion. Methods: Endovascular techniques were employed, representing a
modern, minimally invasive approach to treating such conditions. These methods offer enhanced safety
and faster recovery compared to traditional open surgical interventions. After conducting all necessary
diagnostic procedures, we established an accurate diagnosis and developed a treatment plan. The pa-
tient underwent an endovascular intervention, which involved stenting of the pseudoaneurysm. Results:
Significant improvement in the patient s condition was observed within days of the procedure, with func-
tional normalization and the absence of complications. These results highlight the importance of timely
diagnosis and treatment in reducing the risk of severe outcomes. Conclusions: Our study emphasizes
the need for clinicians to be aware of maxillary artery pseudoaneurysms. Early diagnosis can have a
substantial impact on treatment outcomes. Endovascular methods have proven effective in treating pseu-
doaneurysms, offering new opportunities for therapy. However, further research is required to enhance
therapeutic strategies, focusing on the mechanisms of this pathology’s development and optimizing di-
agnostic approaches.
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Oco0MBOCTI KOHTPACTHOI YYTJIMBOCTI y NMAII€HTIB 3 BIKOBOIO KATAPAKTOI0
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Anomauia: 6ikoéa kamapakma — ye HOWUPEHe OQMANTbMONOSIUHE 3AX60PIOGAHHS, sKe
Xapaxkmepusyemovcsi NOMYMHIHHAM KpUwmanuxka oka. Lle npuzeooums 00 3HUIICEHHS 20CMPOmU 30D,
PO3MUMOCTI 300PAdNCEHHS, A MAKONIC NOPYUWEHHS CRPUUHAMMS KOnbopis. /s oyinku HeoOXionocmi
XIpYpeiuHo20 NIKYBAHHSA KAMAPAKMu 6AXCIUBOI0 € OYIHKA KOHMPACMHOI 4YMAU8OCMI, WO NOKA3)E
30amHicme AHOOUHU PO3PI3HAMU OPIOHI Oemani, sKi 8i0pi3HAIOMbCA 3a AcKkpasicmio. Po3pobka mounux
ma egekmusHux memooié O0iazHOCMUKU ma JNiKYBAHHA KAMApakmu € aKmyaibHOI HAYKO8ow ma
NPaAKmuyHo npoonemoro. Memoro 00cniodcenHs € 8U3HAUEHHS Ola2HOCMUYHOL YIHHOCII KOHMPACMHOT
YYmMaAuU8OCMmi y nayieHmis 3 8iK080OI0 Kamapakmoro WsAXoM NOPIGHAHHSA 080X MemoOis ii 00CHIONCeHHS.
Hocniooicenns nposoounocs na kageopi ogpmanvmonozii HMY imeni O.0. Bocomonvys na 6azi KHIT
«Ceamo-Muxatiniécoka kniniuna nikapua m. Kuesay ma Meouunozo ogpmansmonozciunozo yenmpy «3ip
100%p». Byno oocnioaceno 100 nayicumis (100 oueii) 8i0 45 0o 75 pokie 3 diacno3om 6ikoea Kamapakma,
AKUM 0)10 NPOBedeHO Xipypaiune empyuantsi—axoemynvcughixayiazimnianmayiero IOJ1. B 0ocnioxncenni
nputimanu yuacmo 55 sicinox ma 45 vonosixis. Ilayienmu 6ynunodineni na 2 epynu: 1 epyna — 50 nayicumiag
(50 oueii), AKum nPoOBOOUIOCH BUMIPIOBAHHS KOHMPACMHOI Yymaugocmi 3a donomozoro maoauyi Ilenni-
Pobcona, 2 epyna — 50 nayienmis (50 ouett), saxum 3a donomozoio mecmy Clinic CSF Contrast Sen-
sivity. Jlnsa nputinsamms yuacmi y 00CHiONCeHHi 8¢l y4acHuKy 0008’ s13k080 nionucysanu iHghopmosany
3200). Bumiprosanus nokazHuKie npoeoounocs 3a 1 0env 00 Xipypeiunozco empyyanHs ma yepe3 7 OHig
ma 1 micayw nicis onepayii. 3a pesynemamamu 00CHIOHCEHHS, NOPIGHAHHSA KOHMPACMHOI YYMAUBOCI
MIDIC YONOGIKAMU MA HCIHKAMU He BUABUIIO CIMAMUCIUYHO 3HAYYWOI PI3HUYI NpU 8UKOPUCMAHHI 000X
memoodie (p = 0,5). Le ceiouums npo me, wjo cmams He € BUSHAYATLHUM (DAKMOPOM Y 3MIHI NOKA3HUKIG
KOHMPACMHOT YymaueoCcmi 6 mexncax 00cuioxcysanoi subipku. Hezanexcno 6i0 memoody sumipioganms,
cepeoHi 3HayeHHs KOHMPACMHOI YYMAUBOCMI Y YON08IKI6 ma HCIHOK € NOOIOHUMU, WO NIOMBEPOXHCYE
8IOCYmMHICIb CMamegoi 3anexdcHocmi y (OYHKYIOHANIbHUX pe3yibmamax 30po6oi cucmemu 3a yYum
napamempom. Auaniz pe3ynomamie 080X mMemooié SUMIPIOBAHHSA KOHMPACMHOI YYmAUBOCMI NOKA3A8,
wo euxopucmannsa mecmy Clinic CSF Contrast Sensitivity 0emoncmpye cmamucmuyHo euuyi NOKA3HUKU
nopisusano 3 maobauyero Ilenni-Poocona (3nauenns p < 0,05). Lle mooice 6ymu noe’szano 3 Oinvud
MOYHUMU U YYMAUSUMU MeMOOAMU BUMIPIOBAHHSA, WO BUKOPUCTOBYIOMbCA 8 YUPDPOBUX NPUCHPOX,
AKI 00380/1A10Mb Kpauje 8i000pasxicamu MoHKI 3MiHU 8 KOHmpacmHit uymaueocmi. Takum uunom, mecm
Clinic CSF Contrast Sensitivity modce Hadasamu Oinbl 4ymaugy OYiHKy KOHMpacmHoi 4ymiueocmi, uo
pobums 11020 OinbUL eheKMUBHUM THCIPYMEHMOM y KIIHIYHIN NPAKmMuyi 018 OYIHKU (YHKYIOHAIbHORO
cmany 30py.

Kurouoi ciioBa: 3ip, karapakra, KOHTPAaCTHA Yy TIUBICTh, (akoeMynbcudikailis, SKiCTb )KUTTS.
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Beryn

[ToHATTS «KOHTpPACTHA YYTIUBICTH» MA€ J1aB-
HIO 1CTOPIIO, 1110 Oepe CBii MOYaTOK y AOCITIIKEH-
HSIX 30pOBUX (YHKIIH Ta ONTHKU OKa. Brepiie
yBary 70 I[bOTO AacIeKTy SIKOCTI 30py MoYasu
3BepTaTH Ha 1moyarky XX CTONITTSA, KOJIH CTaJI0
3pO3yMiJIO, 1[0 TOCTPOTa 30py — Iie HE €IMHUIN
MOKA3HHK, KWW BIUIMBAE HA 3/aTHICTh OKa PO3-
Mi3HABaTH 00’ €KTH B PI3HUX yMOBAaX OCBITJICHHSI.
Boke Tomi mOCHiTHWUKHM BHSBWIM, IO 3ip 3aJie-
JKUTh HE JIUIIC BiJ PO3pi3HEHHS ApiOHMX neTa-
Je#, a ¥ Bil COPUMHATTS PI3HUII MIDXK CBITIUMU
Ta TEMHUMH JAUITHKAMH 300pakeHHS — TOOTO
KOHTpacTy. [IpoTaroM HeCSTUIITh KOHIEHIiS
KOHTPACTHOI YYyTJIMBOCTI pO3BUBAJIacs 1 cTaya
Ba)KJIMBUM 1HCTPYMEHTOM Y JIarHOCTHUII Ta OIiH-
11 30poBUX (QYHKI1H, 0c00IUBO B 0(TaIbMOJIOTTT
(Ashraf, M. et al., 2024). B cyuacHiii npakTuii
KOHTPACTHA YYyTJIUBICTh € BAXJIMBUM KPUTEPIEM
JUTS OITIHKH 30POBHUX PE3YJIBTATIB MICHIs Xipypriv-
HUX BTpYy4YaHb, 30KpeMa IpH JiKyBaHHI KaTapak-
TH Ta 1HIIMX 3aXBOPIOBAHb OYEHl, 10 BIUIMBAIOTh
Ha SIKICTb 30DY.

[lepmM, XTO 3BEpHYB YBary Ha BaxIIu-
BICTh KOHTPACTHOI YyTJIIMBOCTI B OLIIHII 30POBUX
¢ynkuiid, Oy HiMenpkuil ¢izionor I'epman Gon
I'enbmronsi. Y cepenuni XIX cromiTTs BiH po3-
pOOUB TEOPII0 CHPUMHATTS KOJIBOPIB 1 IITHOOKO
BHBUYAB POOOTY 30pOBOi cUCTeMHU. Y CBOIH mparti
“Handbuch der Physiologischen Optik™ (1856—
1867), BiH omucaB, SIK OKO pO3pi3HsA€E 00’ €KTH HE
TIIBKH 32 TOCTPOTOIO 30pY, ajie i 3a 3aTHICTIO
BUSIBIISITU KOHTPACTH MK CBITJIIOM 1 TEMPSBOIO
(Fernandes, T. P. et al., 2019).

OnHak TepMiH “KOHTpAacTHa YYTJIMBICTH SK
TaKWii 1 HOTO KITIHIYHE 3HAYCHHSI TTOYaJTH IITUPOKO
BUKOPUCTOBYBaTHcs Jiniie B XX CTONITTI, KOJIU
o TaJIbMOJIOTH TIOYAJIA PO3POOIIATH MEPIIIi TECTH
JUTst 11 OIliHKM. ['paTdacTi CITKM 3aKjaiad OCHO-
BY U1 BUMIPIOBaHHS KOHTPACTHOI UyTJIHUBOCTI.
Li ciTku moka3zyBanu 3aTHICTh OKa CIIPHUIMATH
PI3HUIIIO B SCKPABOCTI MK CMYraMH 3 Pi3HOIO
gacToToro. ¥ 1960-x pokax KOHTpAacTHy 4yTJIH-
BICTh MOYAJIM aKTUBHO BUBYATH, KOJH 3’ IBUIINCS
nepuIi YyTIUBI 10 KOHTPACTY METOAM TECTyBaH-
HSl 30pY, 30KpeMa 3aBISKU JOCIIHKCHHSIM Ta-
KMX HaykoBUiB, sk [leiBin Kpeiitiman, PoGepr
Jlerre, I'epman Cuennew, [larpix C. JlapBiHTTOH,
Aptyp I. Ilamipo, Txopmk Becrxaitmep Ta iH.,
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K1 CIIPUSUIA NOIYJISpU3aLii MOHATTS y KIIHIUHIN
odransmonorii (Hammond, B. R. et al., 2023).

Ha cporognimmHiii neHb BiKOBa KaTapakTa €
MOUIIMPEHOIO0 MIPUUMUHOIO BTPATH 30py MO BChO-
My CBITY, OCOOJIHMBO Cepell TOPOCIOro HaceleH-
Hs (Varadaraj, V. et al., 2021; Zhuang, X. et al.,
2021). 3a ocraHHI POKHM 3HAYHO 3pPOCTAE yBara
10 (pakTopiB pU3UKY, TAKUX SIK yAbTpadionerose
BUIIPOMIHIOBAHHSI, IMAJIIHHS, CHCTEMATUIHE BKH-
BaHHS AJKOTOJIIO, €HJIOKPHHOJIOTIYHI Ta peBMa-
TOJIOT1YHI YMHHHKH, 110 BIZIOMI CBOIM BILIMBOM
Ha pO3BUTOK JaHOTO 3axBoproBaHHs (Bi, H. et al.,
2023). Kpim ToT0, 301BIIIEHHST TPUBAJIOCTI JKUT-
TSl CTIpUsi€ 3pOCTAHHIO YKCIIa XBOPUX, 1110 pOOUTH
KaTapakTy aKTyaJbHOI0 MEAMYHOIO MPOOIEMOI0,
sKa TMOTpedye MOCTIHHOrO BIOCKOHAJEHHS Me-
toniB miarnoctuku (Deshpande, R. et al., 2022;
Zemon, V. et al., 2023). Lleit ctan xapakrepu3y-
€THCS TIOCTYIIOBUM TOMYTHIHHSIM KPHINTAIHKA
OKa, II0 TPU3BOIUTH JIO TOTIPIIEHHS 30pPOBOI
¢yHkiii. OCHOBHI CUMITOMH KaTapakTH BKJIIO-
YalOTh PO3MHTTS 30Dy, MOTpeOy B 4YaCTii 3MIHU
OKYJISIpiB, TPYAHOIII MPH BOAIHHI BHOYI, @ TAKOXK
3HIDKEHHS CIIPUMHATTA KOJBOPIB 1 KOHTPACTHO-
cti (Ashraf, M. et al., 2024; Vivas-Mateos, G.
et al., 2020). OgHuM 3 KIIHIYHUX ACHEKTIB MPHU
KaTapakTi, € KOHTPACTHA YyTIMUBICTh — 3/IaTHICTh
OKa PO3PI3HATH 00’ €KTH Pi3HOI CKPABOCTI.

KonTpacTHa 4yTiMBiCTP BH3HA4Yae 31aT-
HICTh PO3PI3HATH 00’ €KTH Ha (OHI PI3HUX PiB-
HIB KOHTPAcTHOCTI MK 00’ekTamu 1 ix ¢oHOM
(Adhikari, P. et al., 2022; Venkataraman, A. P. et
al., 2019). Lle BaxnmBUil acmekT 30poBoi (HyHK-
111, SIKU¥ T03BOJIsIE€ PO3MI3HABATH JIETaJl B yMOBaxX
HU3bKOT'O OCBITJICHHS 1 3HHKEHOT0 KOHTpacTy. Bu-
MIpIOBaHHSI KOHTPACTHOI Yy TJIMBOCTI € BOKITUBUM
JUTSL PO3YMIHHSI IKOCT1 30py B TIOBHIH Mipi, OCK1JTb-
KM TpajJuIliiiHa BI3OMETPIs, sIKa BUMIPIOE TIIbKU
TOCTPOTY 30pY, HE 3aBXK/IU BioOpakae 31aTHICTh
OKa crpuiiMary piOHi AeTani 1 KOHTPACTH.

VY marfieHTiB 3 BIKOBOIO KaTapaKTOK YacTo
3MIHIOETbCS KOHTpPACTHa YYTJIMBICTH 4epe3 Io-
MYTHIHHS KPHUILITAJINKA, 10 MOTIpIIy€ 31aTHICTh
PO3pI3HATH 00’€KTH TMPU HU3BKOMY KOHTPACTI 1
B YMOBaxX HEIOCTAaTHHOTO OCBITJIECHHA. 3HIKEH-
H KOHTPAcTHOI YyTJIMBOCTI POOUTH MOBCSK-
IEHH] 3aBHaHHS OLIbII CKIAZHUMH Ta YacoM
HaBiTh HeOe3nmeunumu. (de Wit G. C., 2023;
Fernandes, T. P. et al., 2019).
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BuzHaueHHsT KOHTPACTHOI Yy TIIMBOCTI € BaK-
JIUBUM KOMIIOHCHTOM JIIarHOCTUKH KaTapaKTH,
OCKIUJIBKH BOHA JTO3BOJISIE BUSIBUTH 3MIiHU B 30PO-
Biif YHKIIIT, SIKI HE 3aBXKIM MOXKHA MMOMITHTH 32
JIOTIOMOT OO TPAJAULIIHHUX METO/I1B BUMIPIOBaHHS
roctpotu 30py (Dhungel, D., & Stevenson, S. B.,
2022; Fernandez, J. et al., 2019; Hammond, B. R.
etal., 2023). Bigomo, 110 HaBiTh IPHU HOPMAITbHIH
TOCTPOTI 30py MAIlIEHTH 3 KaTapaKTOI MOXYTh
MaTH 3Ha4yH1 IPOOJIEMU 3 KOHTPACTHOO Uy TIUBI-
CTIO, IIIO IMAKPECITIOE BAKIUBICTD ii OIIIHKHU, TaK
B CBOIX JIOCHIKeHHIX 3a3HauaB DepHanaec JIx.
Ile 0co6aMBO Ba)KJIMBO HAa paHHIX CTaIIsAX 3aXBO-
PIOBaHHS, KOJU 3MIHM MOXYTh OyTH MiHIMajb-
HHUMH, aJIe BCE K BIIMBATH HA SKICTh YKUTTS I1a-
1ieHTiB. TakuM YMHOM, BUBHAYEHHS KOHTPACTHO1
Yy TJIUBOCTI BiJirpae KIOUOBY POJIb JJISI OLIHKU
HEOOX1THOCTI BUKOHAHHS OTepallii 3 MpUBOAY Ka-
TapaKTH.

[cHYIOTH PiI3HI METOAM OIIHKA KOHTPACTHOI
YYTIUBOCTI, KOXKEH 3 KX Ma€ CBOI MepeBaru Ta
obmexxenHs (Bozorgian, A., et al., 2022; Stalin,
A., & Dalton, K., 2020). Takumu MeTOIaMH €:
taomu Ilemni-Podcona, Tadmuis Jlea, Tect cu-
HycoinanbHuX rparok, Tect Hiding Heidi, tecr
Ha roranmeti Clinic CSF Contrast Sensitivity Ta
TECT MiKponepumeTpii. B nocnimkenni 6ymno po3-
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Puc. 1. Omrsan Ta6im Ilemni-Poocona. Mictuthb
B €001 BiCiM PSAKIB MO LIICTH JIITEP 3 TOCTYNOBUM
3HIKEHHSM KOHTPACTY BiJl BEpXHBOTO 10 HUKHBOTO
psaka

IJISTHYTO T IMOPIBHSAHO J{BA HANTIOMTUPEHIIITUX Me-
tonu: Tabmuiro [lemni-Pobcona (puc. 1) Ta Tect
Ha maHmeti Clinic CSF Contrast Sensitivity
(puc. 2).

Pi3ni  nmocmimpkeHHS JAEMOHCTPYIOTH 3HAd-
Hi TepeBard Ta OOMEXKEHHS KOXXHOTO 3 METOIIB
OINIHKHM KOHTPACTHOI 4y TMBOCTi. Tabmums [Temmi-
PoOcona € MeTomOM, SKHH YacTO BHUKOPHCTO-

Puc. 2. Ormsag recty Clinic CSF Contrast Sensivity. I'padidre 300pakeHHsI HTOPIBHSHHS TBOX KPHBHX:
HOPMH Ta Pe3yJIbTaTH MAIliEHTa 3 BIKOBOIO KaTapaKTOI0
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BYEThCS B KIIIHIYHIA TIPAKTHUIN 3aBISKH CBOIN
MPOCTOTI Ta MIBUAKOCTI BUKOHaHHSA. Lleli MeTon
3a0e3nedyye HaJilHI pe3yabTaTH ISl 3arajbHOl
OILIIHKU KOHTPACTHOT Yy TJIMBOCTI, X04a HOT0 TOU-
HICTh MOX€ 3HM)KYBAaTHUCS Y MAIIEHTIB 3 BACOKUM
cTyneHeM nomyTtHiHHsS kpumranuka (Lipsky, L.
et al., 2019; Wuerger, S. et al., 2020).

Tect ma mradmeri Clinic CSF Contrast
Sensitivity € BIZHOCHO HOBHM TIJXO/IOM, SIKHI
BUKOPUCTOBYE LU(POBI TEXHOJOTIT A OUIbII
JIETAJTFHOTO BHW3HAYCHHSI KOHTPACTHOI UYTIIH-
Bocti. lle#t Tect mo3BONsSE OTpUMATH TOYHIIII
pe3yabTaTi, 0COONMUBO LIOAO PI3HUX MPOCTOPO-
BUX YacTOT, [0 pOOUTH HOTO KOPUCHUM IS Jie-
TAJBHOTO aHalizy 30poBoi (yHkuii. OnHak, Mae
HEIONIK, a caMe, HEOOXiTHICTh BUKOPUCTAHHS
CTeliaIi30BaHOr0 00JaHAHHA Ta MPOrPAMHOTO
3a0e3MeYeHHST MOKe OOMEKYBaTh WOTO JTOCTYII-
HICTh y JICSIKUX KJIIHIYHUX YMOBaX.

[lopiBHsIbHA XapaKTEPUCTHKA METOJIB BH-
3HAYEHHS KOHTPACTHOI YYTIMBOCTI € BaXKITMBUM
aCIeKTOM, IO CIPHSIE BIOCKOHAICHHIO JI1arHOC-
TUKH, SIKE, Y CBOIO UEPTY, MOKPALIUTh PE3yabTaTU
JMKyBaHHS Ta MiJABUIIUTH SKICTh JKUTTS MAIli€H-
TiB. OIlIHKa Pi3HUX METO/IB BUMIPIOBaHHS KOH-
TPACTHOI YyTIMBOCTI JI03BOJISIE 3PO3YMITH, SIKi 3
HUX HAWTOYHIIIE BiOOpaXaroTh pealbHUN CTaH
30py y MAIlIEHTIB 3 KaTapaKTOK 1 MOXKYTh 3a0€3-
MEYNUTH HAMKpalll pe3yabTaTd Uil iXHboi pealdi-
JmiTardi.

TakuM 4YWHOM, MOCITIKEHHS MOPIBHSIBHOT
XapaKTEPUCTHKA METO/IIB BU3HAUYCHHSI KOHTPACT-
HOT YYTJIMBOCTI BUSIBUTh HAWOUIbII €(PEeKTUBHUI
1 MPaKTUYHUNA METOI, IO JI03BOJIUTH 3HAYHO TO-
JIMIINATH SKICTh KUTTA MAII€HTIB, 3a0€3MeUy0un
iM TOYHY 1 CBO€YACHY A1arHOCTUKY Ta JIKyBaHHS.

Meta gocaigKeHHs

BusHaueHHst J1arHOCTMYHOI I[IHHOCTI KOH-
TPAcTHOI YyTJIMBOCTI y MaLlI€HTIB 3 BIKOBOIO Ka-
TapakTOIO MUISIXOM TIOPIBHSIHHS JBOX METOMIB 1i
OCIIIKEHHS.

Marepiaau Ta MeTOAH

JlocmpKeHHST MPOBOIMIOCH Ha  Kadenpi
odranemonorii HMVY im. O.0. Boromonsiis Ha
6a31 KHII «Csgro-MuxaiiiiBcbKka KiIiHIYHA JIi-
kapHs M. KueBa» Ta Meauunoro ograiabmMoio-
riunoro 1entpy «3ip 100%». Byno mocmimkeno
100 namientis (100 oueit) Big 45 m0 75 pokKiB 3 -
arHO30M BiKOBa KaTapakTa, SKKUM OYJI0 TIPOBEICHO
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Xipypriude BTpy4aHHs — (pakoemynbcU]iKaiis 3
immianTtaniero [OJI. B gocmimkenHi npuiima-
JU y4acTh 55 kiHOK Ta 45 vonoBikiB. [lamientn
Oynu momineHi Ha 2 rpynu: 1 rpyna — 50 narien-
TiB (50 oueit), SKUM MPOBOIUIOCH BUMIPIOBAHHS
KOHTPACTHOI YYTJIMBOCTI 3a JOMOMOIOK Tab-
muni [lemni-Pob6cona, 2 rpyma — 50 marieHTiB
(50 oueii), skum 3a gomomororo Tecty Clinic
CSF Contrast Sensivity. st npuidHATTA y4acTi
y JOCIIKCHHI BCl YYaCHUKH O0OOB’SI3KOBO TTiJI-
nucyBaiu iHpopMoBaHy 3roxy. LinbHICTS siapa
KpUIITAJIMKA JIOCIIIKYBaJIOCh O10MIKPOCKOMIY-
HO 3a mKkayoro Buratto. [lamieaTam Oyso iMruiaH-
toBano 4 Buau 10OJI: Alcon AcrySof IQ, Alcon
AcrySof Single-Piece,Johnson & Johnson Tecnis
Symfony, Bausch + Lomb enVista IOL. Bumi-
PIOBaHHS MMOKAa3HMUKIB MPOBOAMIOCH 32 1 JA€Hb 10
XipypriyHoro BTpy4aHHs Ta yepe3 7 THiB Ta 1 Mi-
CSIIIb MICHIST OTepartii.

Tabmuns Ilemni-PoGcona € momyssipHuM Ta
IIMPOKO 3aCTOCOBYBaHUM METOJIOM, IIIO JIO3BO-
JSi€ IIBUIKO OIIIHUTH KOHTPACTHY YYyTIHMBICTH
3a JIOTIOMOTOIO CIIeIiaIbHUX TaOIuIlh 3 OyKBaMU
pi3HOTO KOHTpacTy. BoHa ckilajaeTbes 3 BEIUKHUX
JiTep (3a po3MipoM OIH3BKO 5 TpaayciB 30pOBOTO
0J151) YOPHOT'O KOJIbOpY Ha Oitomy ¢oHi. Koxxen
PSIOK Ma€ LIICTh JITEp, 1 KOHTPACT JITep MOCTy-
MIOBO 3MEHIIYETHCS BiJ] BEPXHBOTO /10 HIKHBOTO
psaka. TabmuIs po3Milly€eThCsl Ha BiJICTaHI TIPH-
Onmm3HO 1 MeTpa Bij marieHTa.

Tecr na mumanmeri Clinic CSF Contrast
Sensitivity € cy4acHUM MiJIXOAOM, IO BHUKO-
pucToBy€e IUGPOBI TEXHOJOTIT I JETaabHO-
rO aHaJli3y KOHTPACTHOI YyTJIMBOCTI Ha PI3HHUX
MPOCTOPOBUX YACTOTAX, a CcamMe Ha HHU3BKUX
(1,5 cpd), cepennix (3,0 ta 6,0 cpd) Ta BUCOKUX
(12,0 Ta 18,0 cpd). Tect nmpoBOaUTHCS Ha IUIAH-
IIETi, IKUI TeHepye 300pakeHHs 3 BUCOKOIO PO3-
IUTBHOO 3/aTHICTIO. CHCTeMa BUKOPUCTOBYE CH-
HYCOIaJbHi IPaTKH (rparyacTi MAIIOHKH Pi3HOT
4acToTH) a00 KOMII FOTEPHO-T€HEPOBaHI CUMBO-
JIM 3 pI3HUM piBHEM KoHTpacTy. [lamienT cunute
nepe1 eKpaHoM IutaHIeTa Ha Bigcrani 40-50 cm.

Hani pmocnmimpkeHHss Oynv TPOBEICHHI B
mesomunux (5 kamzgen/m?) Ta  (OTOMIYHHX
(85 xammen/m?) ymosax (Essig, P. et al., 2021;
Roark, M. W. et al., 2019). To6to0, Oyno nopis-
HSIHO HE JIMIIIE Pi3HI METOJH, aje 1 pi3HEe OCBIT-
JICHHSL.
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Jlst crarucTuaHOT 00pOOKH OyB BUKOPUCTaHI1
nporpamu MedStat Ta EZR. Bbyno Bukopuctano
KpUTEepil Xi-KBaJpar Ta HeMapHUi t-KpuTepii.

Pesyabraru

3a pesyiabraTaMu JIOCHIKCHHS, MOPIBHSIH-
HSl KOHTPACTHOI YyTJIMBOCTI MiXk YOJIOBIKaMH Ta
KIHKaMH HE BUSBUJIO CTATUCTUYHO 3HAYYIIOT pi3-
HUII TIpU BUKOpUCTaHHI 000X MmetoniB (p=0,5).
Le cBimuuTh PO TE, IO CTaTh HE € BU3HAYAIb-
HUM (PAKTOPOM y 3MiHI OKa3HUKIB KOHTPACTHOI
YYTAUBOCTI B MEXax JOCIHIKyBaHOI BHOIPKH.
HesanexxHo Bim MeTomy BUMIpPIOBaHHS, CEpeIHI
3HAYEHHS KOHTPACTHOI UYyTJIMBOCTI Y YOJIOBIKIB
Ta )KIHOK € TOAIOHUMHU, 1110 MiATBEPIXKYE BICYT-
HICTh CTaTeBOi 3aJICKHOCTI Yy (YHKIIOHAIBHUX
pe3ynbTarax 30poBOi CHCTEMH 3a IIMM Tapame-
TpoMm. CepenHiii OKa3HUK KOHTPACTHOI UyTIIH-
BOCTI B 000X Ipynax IiIBUIIUBCS B MicIs0nepa-
uiiiHOMy mepioxi. Jlani HaBeneHi y Tabmuii 1.

AHani3 pesyabTaTiB IBOX METOJIB BHMIpIO-
BaHHS KOHTPACTHOI YYyTJIMBOCTI TIOKa3aB ITijI-
BUIIEHHS CEPEIHbOI0 IMOKAa3HHWKA KOHTPACTHOI
YyTIMBOCTI B 000X rpymnax, sk i y GoTomiyHux,
TaK 1 B ME30MiYHUX yMOBaX. Bukopucranus rec-
Ty Clinic CSF Contrast Sensitivity nemMoHcTpye
CTaTUCTUYHO BWIII MOKA3HUKHU MOPIBHIHO 3 Ta-
omurero [lemni-Po6cona (3Hauenus p < 0,05).
Ile Moxe OyTu TOB’s3aHO 3 OUTBII TOYHUMHU K
YyTJIIMBUMH METOJaMH BHMIPIOBaHHS, IO BUKO-
PHUCTOBYIOThCSI B IU(POBUX MPUCTPOSIX, K1 A03-
BOJISIIOTH Kpallle BiI0Opa)kaTu TOHKI 3MiHH B KOH-
TpacTHI 4y TIHMBOCTI. TakuMm 4yuHOM, ITU(DPOBUI
tecT Clinic CSF Contrast Sensitivity moxe Ha-
JlaBaTH OUTbII YyTIHMBY OLIIHKY KOHTPACTHOT UyT-

ISSN 2786-6661
eISSN 2786-667X

JUBOCTI, MO PoOUTH Horo OULTBII €(EeKTHBHUM
IHCTPYMEHTOM Yy KJIIHIYHIN TTPaKTUIll ohTaibMo-
Jora A7sl OLUiHKH (PYHKIIOHAJIBHOTO CTaHy 30pYy.
Pesynpratu mociiKeHHS MOKa3aJid BUILY KOH-
TpPacTHY YYTJIHUBICTb B (DOTONMIYHMX YMOBaX, B
MOPIBHSHHI 3 Me30miYHUMHU. JlaHi TOCTiHKEHHS
B (hOTOMYHMX yMOBax HaBeleHI B TaOnuii 2, a B
ME30MIYHUX B Tabwi 3.

O0roBopeHHs

Pesynbratn Hamoro JOCHIDKEHHS BKazy-
I0Th Ha 3HAYHI BIJIMIHHOCTI B €(DEKTUBHOCTI Ta
3py4HOCTI 3acTtocyBaHHs Tabmuii Ilemmi-Po6co-
Ha Ta Tecty Ha Iutaduieri Clinic CSF Contrast
Sensitivity a1 OLIHKM KOHTPAcTHOI YyTJIMBOCTI
y Tali€HTIB 3 BIKOBOIO KaTapakTor. Obuasa me-
TOAM MAIOTh CBOT YHIKaJIbHI NIEpeBaru Ta HeJ0Mi-
KM, SIKi CJIiJ] BpaXOBYBaTH MPHU BUOOPI HAMOLIBIIT
MIXOSAIIOr0 METOAY JJIsl KITIHIYHOI TPAKTHKU
(Lipsky, L. et al., 2019).

Tabmuns [lemni-PoGcona 3apexoMenyBana
cebe, SK MPOCTUH 1 3pyYHUA METOJ VISl IIBH/I-
KOi ONIHKH KOHTPAcTHOI 4yTJIMBOCTi. Ii ronoB-
HOIO TEPEBAror0 € JOCTYMHICTh Ta MOXJIHMBICTh
IIBUJIKOTO TIPOBECHHS TeCTy 0e3 BUKOPHCTAHHS
crierianizoBanoro obinannanus (Bozorgian, A., et
al., 2022). OnmHak, TOYHICTH I[LOTO METOIY MOXKE
3HWKYBATUCS y TAIIIEHTIB 3 BUCOKUM CTYIIEHEM
NOMYTHIHHS KpumTanuka. Lle oOmexxeHHs BapTO
BpaxoByBaTH IpH BUKOpucTaHHI Tabmuui Ilesn-
ni-Pobcona B ymMoBax, e MoTpiOHa BUCOKA TOY-
HICTh JIarHOCTUKHU.

Tecr na mmanmerti Clinic CSF Contrast
Sensitivity moka3zaB BUCOKY TOUHICTb Ta J€Tajlb-
HICTb OL[IHKH KOHTPACTHOI Yy TJIMBOCTI, 0COOIMBO

Ta6auus 1. [lopiBHSUIPHA XapaKTEPUCTHKA MTOKA3HUKIB KOHTPACTHOT Yy TIMBOCTI Y JKIHOK Ta YOJIOBIKIB

T Ki.]]l.)KiCTb Cepe)miifl"noxamnk . C:l“aH)IapTHe .
NamieHTiB KOHTPACTHOI Yy TJIMBOCTi BiIXMJIEHHS
Ilepedonepauiiina (3a 1 dens 00) 0,8
Kinku 55 1,234 0,15
Yos10BiKH 45 1,214 0,11
Iicnaonepauiiina (uepe3 7 onis nicisn) 0,6
Kinku 55 1,381 0,2
Yo1oBIKH 45 1,369 0,15
Iicnaonepauiina (uepes 1 micauw nicisn) 0,5
Kinku 55 1,617 0,22
YoJ10BIKH 45 1,598 0,18
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Taoauns 2. [TopiBHATBHA XapaKTEPUCTHKA MTOKA3HUKIB KOHTPACTHOT Yy TIIMBOCTI PI3HUMHU METOIaMHU
B ()OTOIMYHUX YMOBAX

I'pyna KiJIl.)KiCTL Cepezmiﬁ"ﬂomnﬂmc . C_TaﬂuapTHe p
NMali€HTIiB KOHTPACTHOI YyTJIMBOCTI | BiIXHJIEHHS
Ilepeoonepauiiina (3a 1 dens 00) 0,6
Tab6mung Ilemni-Podcona 50 1,150 0,17
Tecrt Clinic CSF Contrast Sensivity 50 1,230 0,21
Iicnaonepauiiina (uepe3 7 onie nicis) 0,08
Ta6muus [leami-Pobcona 50 1,321 0,2
Tecr Clinic CSF Contrast Sensivity 50 1,580 0,22
Ilicnaonepauiiina (uepe3 1 micayp nicisn) 0,04
Tab6mung [lemni-Podcona 50 1,423 0,25
Tect Clinic CSF Contrast Sensivity 50 1,678 0,3

Taomuus 3. [lopiBHsIIbHA XapaKTEPUCTHKA OKA3HUKIB KOHTPACTHOI Yy TAMBOCTI PI3HUMU METOAAMU
B ME30IMIYHUX YMOBAX

Tpyna Ki.]]l.:KiCTb Cepenﬂiﬁ"nmcammc ' C'TaﬂnapTHe .
naieHTiB KOHTPACTHOI YyTJIMBOCTI | BiAXWJIEHHS
Ilepedonepauiiina (3a 1 0ens 00) 0,7
Tab6mung Ilenni-Podcona 50 1,130 0,15
Tect Clinic CSF Contrast Sensivity 50 1,210 0,17
IHicnaonepauiiina (uepe3 7 onis nicis) 0,09
Tab6muug I1emni-Podcona 50 1,300 0,17
Tect Clinic CSF Contrast Sensivity 50 1,560 0,21
Iichaonepayiiina (uepe3 1 micaup nicns) 0,05
Tab6muug Ilemni-Podcona 50 1,400 0,22
Tect Clinic CSF Contrast Sensivity 50 1,650 0,25

IO0 Pi3HUX TPOCTOPOBHUX 4HacTOT. et meron
JI03BOJISIE OTPUMATH OLIbII KOMIUIEKCHY KapTu-
HY 30pOBHUX TOPYIIEHb, III0 MOXKE OyTH 0COOIH-
BO KOPHUCHHUM JiJIsl TIarHOCTUKH Ta MOHITOPHHTY
nporpecyBaHHs katapakTd. [{ludposi TexHomorii
MOXYTh 3a0€3MEUNUTH BHILY TOYHICTH 1 UyTJIH-
BICTh TECTIB Ha KOHTPACTHY 4yTiauBIicTh (Stalin,
A., & Dalton, K., 2020). OgHak, HEOOXI1THICT
BUKOPUCTAHHS CIEIiaIi30BaHOTO 00NaIHAHHS Ta
MIPOTPaMHOTO 3a0€3MEYCHHSI MOKE OOMEXyBaTh
JOCTYIHICTh I[LOTO METOAY B ACAKHX 3aKiajax
OXOpPOHH 3JI0pOB’S, IO CIIiJi BPaxOBYBaTH TPHU
BIIPOBAKCHHI I[LOTO TECTY B PyTHHHY MTPAKTHKY.

AHali3 OTpUMaHUX JaHUX CBIAYUTH, IO
o0ujiBa METOAU MOXYTh €(EKTUBHO IOIMOBHIO-
BaTH OJMH OJHOTO. TecT 3a 1I0MOMOTror TabIuIl
Ilemmi-PobcoHa € He3aMIHHAM JUIS IIBUAKOI Ta
0a30B0i OLIIHKM KOHTPACTHOI YyTJIUBOCTI, OCO-

OMMBO B yMOBax OOMEKEHUX PECypCiB 1 dacy
(Wuerger, S. et al., 2020). Bonnouac, Tect Clinic
CSF Contrast Sensitivity Ha TUTaHIIETI J03BO-
JIsl€ BUKOHATH OUIBII JI€TajJbHYy OIIHKY 30POBHX
(GYHKITIH, 0 € BAKJIMBUM Y CKJIQJTHIIINX BUTIA-
kax a0o npu notpedi MHUOIIOro aHai3y.
KoM0GiHOBaHE BUKOPHUCTAHHS IIUX JIBOX METO-
IIiB MO>Ke OyTH OIITEHUM, OCKUTBKHA BOHO 320€3-
nedye BCeOIUHMIA MiAX1] 0 AiarHOCTHKU. Ta0mu-
s [lemmi-PoOcona Hamae mBHIKI pe3ylbTarw,
toxi sik Tect Clinic CSF Contrast Sensitivity €
OLIBII TOYHHMM 1 JO3BOJISAE BHSBISITH TOHKI I10-
PYLIEHHS] KOHTPACTHOI YyTIMBOCTI, SIKI MOXYTb
3aUIIUTUCA HEMOMIYEHUMHU TiJ 4ac MpPOCTO-
ro tectyBanHs. IIpore, Clinic CSF Contrast
Sensitivity BBa)a€eTbcs KpalluM METOJOM Yepes
fioro OBy Yy TJIUBICTH JJ0 3MiH 30pOBUX (YHK-
mif. Y ckimamgHux ab0 aTUIOBUX BUIIANKAaX BiH
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Hajiae OLTBII 00’ €KTHBHY 1H(OpMAITiI0 TTPO CTaH JKYTh JIaBaTH MOXUOKH Yepe3 YMOBH OCBITIICHHS,
KOHTPACTHOI YYTJIMBOCTI, IO CIPHSIE ONTUMI3a- 1 BOHA HE BPaXOBy€ KOHTPACTHY UyTJIUBICTH Ha
uii mikyBanns (Essig, P. et al., 2021). PI3HHUX MMPOCTOPOBUX YACTOTAX.

[Momanpii mocmiKeHHsST 3 OUTBIIOK BUOIp- JlocniKeHHST TaKoXK 1OKAa3ajo, 10 CTaTh He
KOO Ta JIOJaTKOBMMH TapamMeTpaMH OLIIHKM MO- BIUIMBA€ HA IOKa3HUKU KOHTPACTHOI Yy TJIIMBOCTI,
KYTh HaJaTH OLIbII TOYHI JaHi Mpo e(eKTuB- aje Oysa BUSBIECHA CTATUCTUYHO 3HAUYIIA Pi3HU-
HICTh IHMX MeToiB. Takok BapTo pO3MIAHYTH L 10 Ta micis omepaii. 3aranom, Clinic CSF e
MOXJIMBICTh PO3POOKH HOBHUX, KOMOIHOBAaHHMX OLIBII €(EKTUBHUM 3aBISKH CBOIM TOYHOCTI Ta
METO/IIB, 1110 MOE€JHYIOTh IepeBaru TPAAULIMHUX aJanTUBHOCTI 0 PI3HUX YMOB OC, 110 POOUTH
Ta HU(POBUX MIAXOAIB, 3a0€3MEUyOUrd BHCOKY HMOro KpamuM BUOOPOM Ui OL[IHKKA KOHTPACTHOI

TOYHICTh Ta 3PyYHICTh MPOBEJCHHS TECTIB. YYTIMBOCTI y MAIIEHTIB 3 KATAPaKTOIO.
BucHoBkn DiHaHCyBaHHS
JlocnmipkeHHsT ToKa3anio, 10 TeCT Ha IUIaH- Jlane nocmipKeHHs. He OTPUMAJIO 30BHINIHBO-
mreti Clinic CSF Contrast Sensitivity mpogeMoH- 1o GpiHaHCYBaHHS.
CTPYBaB 3HAYHO Kpallll pe3yJIbTaTd MOPIBHIHO 3 Konduiikr inTepeciB
tabmuueto [lemni-Pobcona. O6unsa metonu oii- ABTOpH 3aCBiIUYYIOTh BiJCYTHICTb KOH(IIIK-
HIOIOTh 3[aTHICTh PO3PI3HATH 00’ €KTH MpPHU pi3- TiB iIHTEPECIB.
HoMy piBHI koHTpacty, aie Clinic CSF Contrast 3rona Ha myOaikaniro
Sensitivity BUSBHBCS OLIbII Yy TJIMBUM 1 TOUHHUM, Bci aBTOpH 03HalOMIIEH] 3 TEKCTOM PYKOITUCY
0COOJIMBO JIJIs1 TIAIIEHTIB 3 BIKOBOIO KaTapaKTO. Ta HAJaJM 3roy Ha MOro myOmiKaIlito.
ITepeBaru Clinic CSF Contrast Sensitivity ORCID ID Ta BHecOK aBTOpiB
BKJIFOYAIOTh BUKOPUCTAHHS KOMII FOTEPHO-TEHE- 0009-0004-6984-3265 (A, B, C, D, E, F)
POBaHMX CHMBOIIIB, 1110 3a0e3neuye HamaiiHIcTh 1 Iryna Kochuhur
cTabinpHiCTh pe3ynbTariB. Kpim Toro, Tect Mox- 0000-0002-4212-8403 (A, C, D, E, F) Dmytro
Ha MPOBOJIUTH B PI3HUX YMOBax OCBiTIeHHS (po- Zhaboiedov
TOMIYHUX 1 ME30IIYHUX ), IO JIO3BOJISIE OTPHUMATH A—Research conceptand design, B—Collection

OUTBII peayiCTUYHY OIIHKY KOHTpacTHOI uyTiu- and/or assembly of data, C — Data analysis and
Bocti. Tabmurs [lemni-Pobcona, HatomicTs, Mae interpretation, D — Writing the article, E — Critical
0OMEeKeHHSI, OCKUTBKH 11 IpyKoBaHi CUMBOJIM MO-  revision of the article, F — Final approval of article.
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Features of contrast sensitivity in patients with age-related cataracts
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Abstract: age-related cataracts are a common ophthalmological condition characterised by cloud-
ing of the lens of the eye. This leads to reduced visual acuity, blurred images, and impaired colour per-
ception. To assess the need for cataract surgery, it is important to evaluate contrast sensitivity, which
shows a person's ability to distinguish small details that differ in brightness. The development of ac-
curate and effective methods for the diagnosis and treatment of cataracts is an urgent scientific and
practical problem. The aim of the study is to determine the diagnostic value of contrast sensitivity in
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patients with age-related cataracts by comparing two methods of its study. The study was conducted at
the Department of Ophthalmology of the Bogomolets National Medical University on the basis of St.
Michael's Clinical Hospital in Kyiv and the Medical Ophthalmological Centre ‘Zir 100%’. The study
included 100 patients (100 eyes) aged 45 to 75 years diagnosed with age-related cataracts and under-
going phacoemulsification surgery with 10L implantation. The study involved 55 women and 45 men.
Patients were divided into 2 groups: Group 1 — 50 patients (50 eyes) who underwent contrast sensitivity
measurement using the Pelli-Robson table, Group 2 — 50 patients (50 eyes) who underwent Clinic CSF
Contrast Sensitivity test. To participate in the study, all participants had to sign an informed consent.
Measurements were performed 1 day before surgery and 7 days and 1 month after surgery. According
to the results of the study, the comparison of contrast sensitivity between men and women did not reveal
a statistically significant difference when using both methods (p=0.5). This indicates that gender is not
a determining factor in the change in contrast sensitivity within the study sample. Regardless of the
method of measurement, the average values of contrast sensitivity in men and women are similar, which
confirms the absence of sex dependence in the functional results of the visual system by this parameter.
The analysis of the results of the two methods of measuring contrast sensitivity showed that the Clinic
CSF Contrast Sensitivity test demonstrates statistically higher results compared to the Pelli-Robson ta-
ble (p value < 0.05). This may be due to the more accurate and sensitive measurement methods used in
digital devices, which can better reflect subtle changes in contrast sensitivity. Therefore, the Clinic CSF
Contrast Sensitivity test may provide a more sensitive assessment of contrast sensitivity, making it a more
effective tool in clinical practice for assessing functional vision.

Keywords: Cataract; Contrast Sensitivity; Life Quality; Phacoemulsification; Vision, Ocular, vision
function.
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Abstract: primary open-angle glaucoma is a multifactorial chronic neurodegenerative disease
characterized by acquired loss of retinal ganglion cells and subsequent optic nerve atrophy, and is
often associated with increased intraocular pressure (IOP). As the leading cause of blindness and
vision loss, glaucoma affects more than 70 million people worldwide (Tang et al., 2021), and unfor-
tunately, there is no downward trend. Most currently available glaucoma treatments tend to target the
formation of the aqueous humor or the uveal-scleral outflow pathway. They do not affect the primary
outflow pathway, which is usually responsible for 70-90% of aqueous humor drainage into the circu-
latory system. However, dysfunction and blockage of this major pathway can lead to increased outflow
resistance, increased 10P, and ultimately the development of glaucoma. Purpose: to investigate the
condition of the perilimbal tissues of the eye during the surgical treatment of patients with open-angle
glaucoma. Materials and methods: 22 patients with primary open-angle glaucoma who underwent
combined treatment for glaucoma and age-related cataract were included in the examination and
made up the main group of the examination. The comparison group, which consisted of 7 patients, in-
cluded patients who had age-related cataracts and did not have glaucoma. The main group of patients
was divided into two subgroups. In the first subgroup of the main group, the Tenon's sheath of the area
where anti-glaucomatous intervention was performed was studied. Trabecula examination was per-
formed in patients of the second subgroup of the main group. Results: on the histological preparations
of the patients of the main group, unlike the comparison group, signs of a chronic inflammatory pro-
cess were revealed: neovascularization with proliferation of endotheliocytes. It was established that
the nuclei of cells of fibrous tissue are changed, namely, they are increased in size and more intensely
colored. Significant swelling of the surrounding tissue was observed, which pathologically changed
the very structure of the tissue. Pathological deposition of diffusely located pigment was noted extra-
cellularly in tissue structures. Conclusions: The results obtained during the study of changes in the
perilimbal tissues of the eye in patients with primary open-angle glaucoma will open new ways of per-
sonalized management of this category of patients, which will make it possible to formulate additional
criteria for the diagnosis and treatment of glaucoma, aimed at overcoming the inflammatory process
and prolonging the postoperative result.

Keywords: Glaucoma; Histology; Intraocular Pressure; Surgery; Trabecular Meshwork.
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Introduction

Glaucoma is the leading cause of irreversible
blindness worldwide. Glaucoma is characterized
by chronic neuropathy of the optic nerve, which
leads to vision loss. The disease is associated with
characteristic structural damage to the optic nerve
and associated visual dysfunction, which can be
caused by various pathological processes and in
which intraocular pressure (IOP) is a key factor
(Tang et al., 2021). Glaucoma is a major public
health concern because it is the second leading
cause of blindness in the world after cataracts, and
blindness caused by glaucomaisusually irreversible.
An estimated 57.5 million people worldwide have
primary open-angle glaucoma (POAG) and this
number is expected to reach 111.8 million by 2040
(Allison, Patel, & Alabi, 2020).

Although the pathogenesis of glaucoma is not
fully understood, it is known that the level of IOP is
interrelated with the death of retinal ganglion cells.
The balance between the secretion of aqueous
humor by the ciliary body and its drainage occurs
through 2 independent pathways — the trabecular
meshwork and the uveoscleral outflow pathway,
which determine the level of IOP (Miller & Tsai,
2023). However, while most currently available
glaucoma treatments target aqueous humor
formation or the uveal-scleral outflow pathway,
they do not affect the primary outflow pathway,
which is typically responsible for 70-90% of
aqueous humor drainage into the -circulatory
system. Dysfunction and blockage of this major
pathway can lead to increased outflow resistance,
increased IOP, and ultimately the development
of glaucoma. Although pathogenetically, the
mechanisms that lead to an increase in IOP are
still unclear, previous studies have identified a
section of the inner wall of Schlemm’s canal in
combination with the juxtacanal tissue (JCT) — a
section of the trabecular meshwork — as the main
site of outflow resistance (Tang et al., 2021).

As the final barrier to aqueous humor
drainage, the cells of the inner wall of Schlemm’s
canal are in constant dynamic thanks to their
microenvironment, this is due to both shear flow
and aqueous humor flow from the basal-apical canal
through Schlemm’s canal endothelial cells (Hann
et al., 2022; Karimi et al., 2023; Xu et al., 2022).
Basal-apical flow for the cells of the Schlemm
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canal creates a large transcellular mechanical
load, which leads to the formation of fluid-filled
intracellular cavities or “giant vacuoles” that fuse
with other membrane cells (Xu et al., 2022; Martin
& Johnstone, 2022). These are pressure-dependent
protrusions into the canal lumen accompanied by
transcellular and/or paracellular pores that allow
aqueous humor to pass without disrupting the
blood barrier (Lewczuk, Jabtonska, Konopinska,
Mariak, & Rekas, 2022). In glaucomatous eyes, the
contractile ability of the cells of the Schlemm canal
and the rigidity of the basement membrane change
significantly. This prevents the formation of giant
vacuoles and pores, and leads to increased outflow
resistance and increased IOP (Karimi et al., 2023).
Understanding the underlying mechanism and role
of Schlemm’s canal cells in modulating IOP may
lead to the development of effective targets for future
pharmacology (Vincent et al., 2021). The role of the
biomechanical influence of the perilimbal tissues
of the eye on the drainage pathway of the aqueous
humor, including the distal venous outflow system,
and the regulation of IOP is not fully understood.
Preliminary studies in recent years indicate that the
number of necessary reoperative interventions in
glaucoma patients is about 50% (Jia et al., 2022).
However, to date, the pathogenetic mechanisms
that lead to the overgrowth of channels have not
been fully elucidated, and the development and
implementation of modern devices (valves) does
not solve the problem.

Thus, the search and research of new methods
of treatment for patients with POAG is relevant,
since untimely and ineffective treatment can have
significant negative consequences for individual
and public health. All this determined the relevance
of conducting research and determined the goal
and task of this work.

Aim

To investigate the state of perilimbal tissues of
the eye during surgical treatment of patients with
open-angle glaucoma

Materials and Methods

The examination included 22 patients with
primary open-angle glaucoma, who underwent
combined treatment for glaucoma and age-related
cataracts and made up the main group of the
examination. Patients who had age-related cataracts
and did not have glaucoma were included in the
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comparison group, which consisted of 7 patients.
The main group of patients was divided into
two subgroups. In the first subgroup of the main
group, the Tenon’s sheath of the area where anti-
glaucomatous intervention was performed was
studied. Trabecula examination was performed in
patients of the second subgroup of the main group. In
the patients of the comparison group, we examined
both the Tenon’s sheath and the trabeculae.

The research used the following selection

criteria:

— age from 50 years and older;

— aclinically established diagnosis of primary
open-angle glaucoma (main group) or its
absence (comparison group);

— age-related cataract;

— informed written consent of the patient (the
patient’s representative) to conduct research
and participate in dynamic observation;

— the patient’s ability to adequately cooperate
in the research process.

The exclusion criteria:

— age is less than 50 years;

— impossibility of visualization ofthe posterior
segment of the eye (ophthalmoscopy, OCT,
angio-OCT, etc.);

— the presence of concomitant ophthal-
mological diseases that can reduce visual
functions;

— operated detachment of the retina;

— presence inthe anamnesis ofacraniocerebral
injury;

— presence of endocrine diseases in the
anamnesis (diabetes, etc.);

— presence of autoimmune diseases in the
anamnesis;

— the presence of mental illnesses and
neurological disorders that will prevent the
patient from understanding the conditions
of participation in the study.

ISSN 2786-6661
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Criteria for excluding subjects from the study:

— refusal of patients to undergo certain stages
of diagnostic studies or non-compliance
with the deadlines for conducting studies.

According to the research objectives, all
patients who were examined within the framework
of this dissertation work were divided into groups.

Patients underwent standard examinations,
which included assessment of visual acuity,
Humphrey perimetry, tonometry, gonioscopy,
biomicroscopy, optical coherence tomography of
the optic disc, ganglion cells, and retina.

All clinical studies were conducted in
compliance with the basic bioethical norms and
requirements of the Declaration of Helsinki, the
Council of Europe Convention on Human Rights
and Biomedicine (1977), the relevant provisions
of the WHO, the International Council of Medical
Scientific Societies, the international code of
medical ethics (1983) and the Order of the Ministry
of Health of Ukraine No. 690 of 09/23/2009.

Statistical processing of the results was carried
out using the SPSS 61 11.0, MedStat and MedCalc
v.15.1 software package (MedCalc Software
bvba). In all cases, the differences were considered
statistically significant at p<0.05. The distribution
of studied patients in groups depending on gender
and age is shown in Table 1.

According to the data in Table 1, the study was
mainly attended by women, the average age of
which was 65+9 years. There was no statistically
significant difference in the distribution of patients
by gender in the main and comparison groups.

After the combined surgical intervention, we
conducted histological studies of the perilimbal
tissues of the eye (Tenon’s membrane and
trabeculae) of the patients. The material was
taken and fixed, followed by dehydration and
compaction of the samples. Next, the samples
were placed in a mixture of xylene and paraffin

Table 1. Distribution of patients by group, n=29 (29 eyes)

Indicator Sex Average age,
Men Women years
Main group I subgroup, n= 12 (12 eyes) 4/18,2% 8/36,3% 65+7
Abs. / % | Main group II subgroup, n=10 (10 eyes) 4/18,2% 6/273% 63+9
Comparison group, n=7 (7 eyes) 2/28,6% 5/71,4% 6519
The level of significance of the difference, p P<0.05 -
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and in pure liquid paraffin, which hardens when a
cooled. Sections were sequentially deparaffinized // )
in xylene, alcohols, and placed in water before B

staining. Sections were stained with hematoxylin- —

eosin, after which the sections were washed again,
illuminated and sealed in balsam.

Results

Histological studies of the perilimbal tissues
of the eye (Tenon’s membrane) of patients with
POAG revealed certain differences and features
of the tissue structure compared to the histological
structure of the tissue in the comparison group.

Pic. 2. Histological preparation of Tenon’s

Signs of neovascularization were established and membrane of a patient with POAG.
edema was located around it, which pathologically Hematoxylin-eosin staining.
changed the structure of the tissue (Picture 1). a — hypertrophy of cell nuclei;

b — increased staining intensity
of cell nuclei

a / b//

] -

\

Pic. 1. Histological preparation of Tenon’s
membrane of a patient with POAG.
Hematoxylin-eosin staining. a — a row of vessels in a
state of dilation; b — loose structure of the tissue with

Pic. 3. Histological preparation of a trabecula of a
patient with POAG. Hematoxylin-eosin staining.
a, b, ¢ — diffuse arrangement of pigment in tissue

illumination structures
Also, in the tissue structure of patients with
POAG, changed nuclei of fibrous tissue cells b
were found, namely, increased in size and more //
intensely colored, which is a sign of proliferation

in such patients (Picture 2). —

On samples of the II subgroup (trabecula), \
pathological deposition of diffusely located pigment
in extracellular tissue structures (accumulations of
various sizes) was noted (Picture 3), which was
not observed in the tissue structures of patients
of the comparison group. Thinning of the tissue,
unevenness of the structure with small light lumens

filled W ithp 1 gment is noted (Picture 4). patient with POAG. Hematoxylin-eosin staining.
Dlscuss19n ) . ) a — loose fabric structure with illumination;
On the histological preparations of patients of 5 — uneven structure of the fabric with openings
the first subgroup of the main group, unlike the filled with pigment

Pic. 4. Histological preparation of a trabecula of a
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comparison group, signs of a chronic inflammatory
process were revealed: neovascularization with
proliferation of endotheliocytes, which can lead to
overgrowth of the fluid outflow path and leveling
of the postoperative result.

Fibrovascular proliferation of the anterior
segment causes the formation of progressive
peripheral anterior synechiae, which close the
angle of the anterior chamber and cause an increase
in IOP, and negate the postoperative outcome.

It was established that on the histological
preparations of the patients of the first subgroup
of the main group, in contrast to the comparison
group, slightly changed nuclei of fibrous tissue
cells located around them were found, namely,
increased in size and more intensely colored,
which may indicate changes in the functions of the
cells of the tissue being studied and, in the future,
as a result, it can affect postoperative scarring.
Significant swelling of the surrounding tissue was
also observed, which pathologically changed the
very structure of the tissue, which was not noted
on the histological samples of Tenon’s sheath of
the comparison group, this may lead to an increase
in outflow resistance and an increase in IOP.

In the samples of the second subgroup of the
main group, unlike the samples of the trabeculae of
the comparison group, a pathological deposition of
a diffusely located pigment was noted, which can
also cause an increase in IOP due to the blockage
of the main path of outflow of intraocular fluid and
blocking of the postoperative result and, as a result,
the further progression of glaucoma.

Conclusions

The results obtained during the study will
open new ways of personalized management of
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patients with glaucoma. This will make it possible
to formulate additional criteria for the diagnosis
and treatment of glaucoma aimed at overcoming
the inflammatory process and prolonging
the postoperative result. The pathogenesis of
glaucoma has not been fully studied to date, so the
identification of new links of pathological changes
in the perilimbal tissues of the eye that occur in
patients with primary open-angle glaucoma may
lead to the development of new effective targets
for future pharmacology. Glaucoma should not
become a kind of sentence for a person. The
sooner we can begin to act on the main risk
factors of the disecase, the faster we will affect
the quality and length of life of patients, which is
especially important for this category of patients
and necessary at the current state of development
of science and technology.
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Oco0mmBoCTi cTaHy NepuIiM0ATbHUX TKAHNH OKA MPU XipypriyHoMy JiKyBaHHI
XBOPHX HA BiIKPUTOKYTOBY INIAyKOMY

Oubra Cac, Ipuna llapropoacska

Kadenpa odransmornorii Ta onToMeTpii MiCASAUIUIIOMHOT OCBITH [HCTUTYTY MICISAUIIIOMHOL
ocBitu Harionansnoro meauynoro yHisepcutety iMeHi O.0O. boromonsig, M. KuiB, Yipaina
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+380964341835
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Anomauia: nepsunHa  GIOKpUMOKYmMo6a e2laykoma — ye OazamogakmopHe XpoHiuHe
HelipoOde2eHepamugHe 3ax80PH06AHHS, Ke XAPaAKmepu3yemvbCsi HAOymor empamoio aH2Ii03HUX KIIMUuH
CImMKIBKU mMa 8 NOOANbULOMY ampoghiclo 30p08020 Hepsa, ma HAcmo ACOYIEMbC 3 NIOBUUEHUM
eHympiwHboouHum muckom (BOT). Ak ocnosna npuuuna ciinomu i émpamu 30py, 21ayKoma 8paxcae
notao 70 minvtionie ocio y ecvomy ceimi (Tang et al., 2021), i na scanv, Hemae meHOeHYii 00 3HUNCEHHSL.
Binvwicme oocmynnux na oanuti momenm memooig NiKY8aHHs 2NAYKOMU, K NPAGUILO, CRPIMOBAHI HA
VMBOPeHHsT B0OAHUCOT 80102U AO0 HA VYBealbHO-CKIEPANbHULL WIAX 6i0MOKY. Bonu ne eniusaiomo
Ha NepeUHHULI WAX 8i0MOKY, AKull 3as3euyail gionogioac 3a 70—90% openadcy 6o0sanucmoi eonocu 6
cucmemy Kposoobicy. Oonak, oucghynkyiss ma 610Ky8aHHA Yb0O2O OCHOBHO20 ULIAX)Y MONCYMb NPU3BECMU
00 nidguujenozo onopy 6iomoky, niosuwenna BOT i, spewmoro, 0o pozsumxy eraykomu. Mema:
00CTIOUMU CIMAH NEPUNIMOATbHUX MKAHUH OKA NPU XIPYPSTUHOMY JIKYB8AHHI XBOPUX HA GIOKPUMOKYMOB)Y
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enaykomy. Mamepianu ma memoou: 8 obcmedcenHs Oyno 6xknoyeHo 22 nayienmieé 3 NepeUHHOI0
BIOKPUMOKYMOBOIO 2NAYKOMOI0, AKI NPOXOOUNU KOMOIHO8AHE NIKYBAHHS 3 NPUBOOY 2NAYKOMU Md 8IKOBOI
Kamapaxmu ma cKaaoanu OCHO8HY epyny obcmedicenns. B epyny nopienannsa, aky cknaoanu 7 nayicHmis,
OVIU BHeceHI X6OpI, AKI Manu 8iKo8y kamapakmy ma He manu 2naykomu. OcHoeHa epyna nayieumis 6yna
nooinena Ha 08i nioepynu. B nepwiti nioepyni 0CHOBHOI epynu 00CHiOHCY8AIACH MEHOHO8A 0DOJIOHKA
OLAHKY, Y AKIll BUKOHYBANOCS AHMULILAYKOMAMO3HE 8MPYYants. Y nayienmis opy2oi nioepynu 0CHOBHOIL
2pynu npo8ooulocy obcmedsicenuss mpabexyiu. Pesynomamu: na cicmonoziunux npenapamax nayicHmia
OCHOBHOI 2epynu, GIOMIHHO 8i0 2epynu NOPIGHAHHA, OY10 6UABNEHO O3HAKU XPOHIYHO20 3ANATbHO20
npoyecy: Heo8acKyiApuzayis iz nponigepayicio endomenioyumie. Bcmanogneno 3mineni 10pa KiimuH
BOJIOKHUCMOI MKAHUHU, a came 30LIbueH] 3a po3mipom ma inmeHcusHiute 3abapeneni. Cnocmepieascs
3HAYHUU HAOPAK HABKOIUWMHBLOI MKAHUHU, WO NAMONO2IYHO 3MIHIOBA8 | CAMy CMPYKMYypy MKaHuHu. B
CMPYKMYpax MKAHUHY NO3AKAIMUHHO 8I0MIYANLOCA NAMOJI02IUHe 8i0KIA0eHHs OUDY3HO PO3MAULOBAHO20
niemenmy. Bucnoexu: Ompumani y x00i 00CnioxHceHHs pe3yiomamu 3miHu NepuliMoOaibHUX MKAHUH
OKA ) XB0pUX HA NEPEUHHY BIOKDUMOKYMOBY 2NAYKOMY GiOKPUIOMb HOBI WLIAXU NEPCOHIPIKOBAHO20
MeHedHcMenmy yiei kameeopii nayicHmis, wjo 0acmv 3mocy c@opmynosamu 000amKoei Kpumepii
Ola2HOCMUKU I NIKYBAHHS 2NAYKOMU, HANPABILEH] HA NOOONANHA 3ANATbHO20 NPOYecy i NPOJIOHSYB8AHHS
niCcNA0Nepayiuno2o pe3yibmamy.

KurouoBi ciioBa: riaykoma, ricTosorisi, BHyTPIIIHbOOYHUHN TUCK, XIpypris, TpaOeKyIspHa CITKa.
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InoxoHaApUYHMIA P0O3J1aJ Y XBOPUX HA MioMiI0: 0COOMCTiCHI 0COOIUBOCTI
Ta IX poJib Yy (POPMYBaHHI BHYTPIllIHBOI KAPTUHHU XBOPOOH
Boaonumup /Ipo3nos', Pumma Cxpunnuk?

'Bpurancekuit odranemonoriuauii neHTp, M. Kuis, Ykpaina

’Hamionansuuii Meauunuii yaiBepeutet iMeni O.0. boromonsis, M. Kuis, Ykpaina
Address for correspondence:

Vladimir Drozdov
+380676347198

E-mail: vladimirandco@gmail.com

Anomauia: mionis € 00HIEN 3 HAUCYMMEBIUUM NPOOTIeM OXOPOHU 300pP08 sl 8 C8imi, 36adCaAlUU
HA pU3UKU YCKIAOHeHb. ICHYE 83A€M036 130K MIdC MPUBO20I0, Oenpecier, KOZHIMUBHOW OUCHYHKYIEID
ma Gopmy8aHHAM BHYMPIUHBOI KApMUHU X60podu npu poznaoax akomooayii. Memoro pobomu 6yno
BU3HAYEHHS. OCOOUCMICHUX 0CODAUBOCMEU X6OPUX 3 MIONIEI0 MA [NOXOHOPUUHUM DO3IA0OM ma ix
3HauenHs y popmysanui 6HympiuiHvoi kapmunu xeopoou. Y 10,0% xeopux na mionito 0iacHOCMOBAHO
INOXOHOPUYHULL PO31A0, OCOOUCMICHI 0OCOONUBOCTI MA HYMPIUWIHIO KAPMUHY X80POOU AKUX, BUBHANU 3
gukopucmannam «Memoouku 6azamocmoporHb020 docnioxcents ocoobucmocmiy ma « OcobucmicHozo
onumysanvHuka bexmepiscvkoco incmumymyy. Mamemamuuny o6pobKy pe3yibmamié O00CiONHCeHHs
BUKOHYBANU MEMOOAMU MAMEMAMUYHOI CIMAMUCIUKU.

byno nokazarno, wo ocobu 3 mionicio i inOXOHOPUUHUM PO3TAOOM BUCYBATU HAOMIDHY KLIbKICMb CKApe
HA 8adHCKe YPAdCeHHsL 30pY, 0YIU Oyiice 3aHeNOKOEHT 6ACHUM 300P08 "IM, NeCUMICMUYHUMU, AQeKMUBHO
Pe2iOHUMU, MANU CBOEPIOHT IHmepecu 1l mpyOHOWi 6 CninKyeéanHi. Lle npuzeo0uno 00 noasu 3miuanux
MUnNie cmaegienus 00 X60pooU 3 NEPeBaNCAHHAM CEHCUMUBHO20, He8PACMEHIYHO20 MA AHO302HO3UYHO20
8UOIB, AKI 4aACMO NOEOHYBANUCHL 3 [HWUMU munamu. Po3yminna nowupenocmi, emionamoeemnesy,
ocobausocmetl 0iaeHOCUMKY MA JIKY8AHHSA NCUXIUHUX MA NOBEOTHKOBUX PO31A0di6 V X80pUX HA MIONI0
HA0Aacmb MONCIUBICMb PO3POOKU THOUBIOYAILHUX NPO2paM peadinimayii nicis XipypeiuHoi kopexkyii.

Kuawuosi ciioBa: Ananraris, @izionoriuna; Ocobucticts, [moxonapis, Miomis, [lcuxiune 310poB’st

Beryn MIOIII€I0 Ta PI3HOMAHITHUMHU TICUXIYHUMH 0CO0-

Miorisi € m00aNbHOI0 MPOOIEMOI0 OXOPOHH  JIMBOCTSIMHU, TAKMMH SIK TPUBOXKHICTH, JCTPECIs,
3nopoB’s B cBiti (Liu et al., 2023; Tariq et al., kormiTuBHa IUCQYHKIis, BHYTpILIHS KapTUHA
2023; Zhao et al., 2023). 3arpo3oro € ii mporpe- xBopoOu (Ali et al,2023; Zhu et al., 2023).
CYBaHHS /10 PO3BUTKY pETHHONATii abo HaBiTh BHyTpimHs kapTMHa XBOpoOU — 1€ BCE Te,
ciinoty. Le mpu3BoauTh 10 TOro, 10 MAall€HTH MO BiIIyBa€ Ta MEPESKUBAE XBOPHMA: WOTO BiJ-
3BEpPTAIOTHCA 10 OPTAIBMOJIOra, TOAL SIK HA Ha- 4YYTTS, 3arajbHE CaMOIOYYTTS, CaMOCIIOCTepe-
SIBHICTb NICUXIYHO-TIOBEIIHKOBUX PO3JIaJiB HIXTO JKCHHS, YSABJICHHS IIOJ0 CBOTO 3aXBOPIOBAHHSI,
He 3Beprae yBaru (IletpoBa, Jleonnnosa, bapan- Horo nmpuuuH Ta MOXKIIMBUX HACIHIJKIB, CKIIQJIHI
uesud, & Ilomnsaxos, 2006). B miteparypi € poGo- MO€THAHHS CIIPUIHSTTS BIIIYTTS, €MOIIii, adek-
TH, 1110 aKLIEHTYIOTh yBary Ha B3a€MO3B 130K MK  TiB, KOH(JIIKTIB, ICUXIYHUX MIEPEIKUBAHB 1 TPABM
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(Ali et al,2023; Binder KW, Wrzesinska MA,
Kocur J.,2020).

[TepexuBanHs XBOpoOU — 1€ 3arajbHUN UyT-
TEBUH Ta eMOLiiHuI (OH, Ha SKOMY HpOSBIA-
I0TbCS BIIUYTTS, YSABIEHHS, IICUXOTEHHI peaKiii,
1oB’si3aHi 3 3axBoptoBaHHAM. B. HukonaeBa Bu-
Jinse 6 OCHOBHUX THUIIIB MEPEKUBAHHS XBOPOOU:
NCTPECUBHUM, JAUCTUMIYHUHN, IMOXOHIPHYHUA,
¢GoOiunmii, icTepoinHuii, eipopuIHO-aHO30HO-
suunuil (Huxonaesa, 1987). Pan BueHux y mepe-
JKUBaHHI 3aXBOPIOBAHHS BHIUISAIOTH aJCKBATHUN
TUN (HaAMIpHUH, CEpeIHIN Ta 3HIKEHUH BapiaHTH
pearyBaHHs) Ta aTOJIOTIYHUHN T (JIETTPECUBHUIMA,
ictepuyHmii Ta inoxouapuyHKi) (I'ymamoBchka &
Ouepetna, 2013; Ilerposa, Ta iH., 2006). IIpote
II€ 10 CbOTO/IHI 3aJMIIA€ThCA TUCKYCIMHUM MH-
TaHHS TIOEJHAHHS 3aXBOPIOBaHb pedpakiii Ta
Heliponcuxiunoi naronorii (Tariq et al, 2023).

Mera

Busnauntin ocoOucTicHi 0coOIMBOCTI 0Ci0
3 MIOMI€I0 3 IMOXOHAPUYHUM PO3TATOM Ta iX
3HA4YEeHHS Y (OPMYBAHHS BHYTPIIIHBOI KapTUHU
XBOpOOHU.

Marepiaau Ta MeTOAHU

Ha 6a3i bputrancekoro ogTaabMOJIOTTYHOTO
ueHtpy M. KuiB Oyno obcrexeno 150 xBopux Ha
Miomito. Cepest yciX XBOPHX 3 MIOTI€I0 CEPeTHbO-
TO CTYHEHs 1 CKJIaJIHUM MIOMIYHUM aCTUTMAaTHU3-
MOM cjabKoro cryrneHsi 0060x ouei, Oyno BUsB-
JeHO 15 marieHTiB 3 IMOXOHIPUYHUM PO3JIAJIOM.
6 40JI0BIKIB Ta 9 XIHOK, y Bitli 27,3 £+ 3,15 poku.

Kpurepismu BKIIFOUEHHS 110 AOCIIDKEHHS
OyJIM: Mali€HTH 3 MIOIIEIO CIa0KOTr0, CEPEHBOT0O
a00 BHICOKOTO CTYIICHSI B TIOE€THAHHI 31 CJIA0KUM
MIOIIYHAM aCTUTMATU3MOM; BiJICYTHICTh y HHUX
amb6miomii Oyab SKOTO BUAY YU CTYIEHIO, KOCO-
OKOCTI Ta MOMYTHIHb ONITUYHUX CEPEIOBHILL; MO~
CTii{HEe BUKOPUCTAHHS ONTUYHOI KOPEKIIii.

Kpurepisimu BUKIIIOUeHHS Oyinu: HAassBHICTH B
aHaMHe31 Yy XBOPHX 3 MIOIi€l0 OakTepialbHOTO,
BIPYCHOTO 4H TPHOKOBOTO 3aXBOPIOBAHHS POTiB-
KH; KEPaTOKOHYCY 4M Keparoriolycy; JucTpodii
POTIBKHM; BpPOKEHOI KaTapakTH;, IOMYTHIHHS
POTIBKM YW CKJIOBUIHOTO Tijia, IO 3HIKYIOTh
TOCTPOTY 30pY; INIAyKOMH Ta 3aXBOPIOBaHb MaKy-
JSIPHOT 30HU CITKIBKM 4YHM 30pOBOTO HEpPBY OyIb
SIKOT eT10J10T11.

Jl7ist BUSIBJICHHSI THITIB CTaBJICHHS JI0 XBOpOOU
(TCX) mu BuxopuctoByBaiu «OcoOUCTICHUH OTH-

ISSN 2786-6661
eISSN 2786-667X

TyBaJbHUK bexTepiBcbkoro iHCTUTYTY» (I'ymamos-
ceka & Ouepetna, 2013; Iletpona, Ta iH., 20006);
Bu3Hadanu rapmoHiunuid (I'), TpuBokuuii (T),
imoxouapuunuit (I), menanxomiunuii (M), aHO-
3orno3uuHuii (AH), HeBpacteniunuii (H), obce-
cuBHO-(06iunMit (O), cencutuHuii (C), eromex-
tpuunuii (E), efihopuunnii (D), anatuunuii (Am),
epronatuunuii (P), mapanosuibamii (I1) TCX.

Jns gociipKeHHsST OCOOMCTICHHX Xapakre-
PHUCTHK MAIlIEHTIB 3 MIOIIEI0 MU 3aCTOCOBYBAJIU
«Metonuky 6araToCTOPOHHBOTO JIOCTIIHKCHHS
ocobucrocti» (bepe3nn, Mupomaukos, & Coko-
noBa, 2011); Bu3Haua M Koperyroui mokasHuku (L,
F, K), Hs-inoxonapito, D-nenpeciro, Hy-icrepito,
Pd-ncuxomnarito, Mt-MacKyniHICTb-(DeMiHHICTb,
Pa-napanoto, Pt-mcuxacteniro, Sc-IINU30IHICTS,
Ma-rinomaniro, Si-coIliaibHy IHTPOBEPCIIO.

JocnimkeHHs TPOBOIMIOCS 3T1AHO 3 IPUHITH-
namu [enbcincbkoi neknapaitii CBiTOBOI Mequd-
HOI acorjarmii «ETrdHi 3acagd MEIUYHUAX HOCIII-
JOKEHb, IO CTOCYIOTBCS JIFOICHKHUX CYO’ €EKTIBY.

Marematnyay 0OpoOKy pe3yibTaTiB JIOCITi-
JOKCHHS BUKOHYBQJIM METOIAMU MaTeMaTHIHOI
cratuctuku (babak, binenpkuii, [IpuctaBka O.,
& Ilpucraska I1., 2001). CrarucTuuHuid OmHC
MOKA3HUKIB MPOBOJAMBCS METOAaMU MEPBUHHOTO
CTaTHUCTUYHOTO aHami3y. 3a iX JOMOMOTOI BH-
3Hauanu cepenHe apudmernune (M) Ta moxuodky
cepenHporo apu(pMeTHIHOro (m) MOKA3HUKIB;
JOCITIJ)KYBall  PO3MOJIIT TIOKa3HUKIB Ha HOP-
MabHICTh. [lepeBipKy po3moiny MOKa3HUKIB Ha
HOPMAaJIbHICTH OyJI0 BUKOHAHO 13 BUKOPUCTAHHSIM
kputepito [llamipo-VYinka. IIpoBonuscsa anami3
PO3MONLTY MO KOXKHOMY BHBUEHOMY KPHUTEPIIO.
Jlns omiHkM po30DKHOCTEH BHOIPKOBUX CYKYTI-
HOCTEM, 110 Malld «HOPMaJbHHID PO3MOJIi, BU-
KopucTtoByBasd t-TecT CThIO/IEHTA.

Pesyabraru

10,0% xBopuX Ha MIOMII0 Maju IMMOXOH-
npuaHuil po3nan. Taki mamieHTH Oysid BIIEBHEHI
B HAsBHOCTI y HHUX BaXKOTO ypPaXXCHHs 30py 3
MPOTPECYIOUNM TepediroM, MOCTIHO BHCYBaU
Oarato comatnyHUX ckapr. YiTka BIEBHEHICTb y
HAsIBHOCTI TSPKKOTO COMaTHYHOTO 3aXBOPIOBAHHS
i TOIIYK BiJMOBITHUX CUMITOMIB, IIOCTiliHA 3a-
KJIOTIOTaHICTh MOXKITUBICTIO BTPATH 30py BHUKIIU-
KaJu JUCKOMGOPT 1 MepenikoKaid HopMaabHii
KUTTEAISIIBHOCTI, MPUMYIIYBaJIU X 0Ci0 3Bep-
TaTUCS 32 MEIUYHOIO JOMOMOTOI0 B Pi3HI KIIiHi-
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KM a00 HAmojsAraTh Ha MPOBEICHHI JOJAaTKOBUX
(hyHKIIIOHATEHUX 00CTEKEHb.

VY3aranbHeHUN ocoOuCTICHUI Tpodiib maii-
€HTIB 3 MIOMIEI0 Ta IMOXOHAPUYHUM DPO3TIATOM
MpeJICTaBIeHO HIbkYe (puc.l).
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L F K Hs D Hy Pd Mt Pa Pt Sc Ma Si
M xamm

Puc. 1. Y3araneHeruii ocoOucTicHUA Tpodias
XBOPHX 3 MIOITI€I0 Ta iMOXOHIPHYHUM PO3JIaJI0M

TpuBora, siKy 1i Tai€eHTH BiTHOCHUIIM 3a pa-
XyHOK BIIACHOTO 3JIOPOB'S, XapaKTepu3yBaJsa
BHPA3HICTh IMOXOHIAPUYHOI TEHIEHINI. 3aHero-
KOEHHSI CIOYaTKy 0a3yBajocs Ha MOYYTTAX He-
MPUEMHUX BIAYYTTSAX B 04axX Ta 3HIKEHHS 30DY.
[Totim TpuBora comarusyBanacs, HaOyBajia KOH-
KpEeTHOCTI, (popMyBanacst cuctema ii iHTepIpe-
Tallii; miJBHINEHA yBara 0 cebe y HHUX MO€EJ-
HyBajlacsi 3 HE3JaTHICTIO KOHTPOJIIOBATH BIACHI
emollii. Bonu BHCyBasiM 3HaUHY KUTBKICTB CKapT,
Oy/IM 3aKJIOTIOTaHI BIACHUM (PI3MUHUM CTaHOM,
BUSBIISUIM TIECUMI3M B YCIHIXY JIIKyBaHHS, OCO-
OJIMBO MO BIJHOIIEHHIO 4O MEIUYHOI JOIOMOTIH.
i sxOCTI, a TAaKOXK HASIBHICTD BJIACHOI KOHIICTIITIT
3aXBOPIOBAHHS, CKEMTUILIU3M 111010 €(heKTUBHOC-
TI ONEPAaTUBHUX BTPYYaHb 3HAYHO YCKIIATHIO-
BaJIM JOCATHEHHS MPUXUIBHOCTI A0 JIKyBaHHS.
3HMKEHHIO HACTpPOI0, TPYAHOIIAM COLIaIbHUX
KOHTAaKTIB CHpPUSUIM PO3APAaTOBAHICTb Ta TpPHU-
BOI'a LIOJI0 BJIAcHOro 370poB’a. B ix comaruu-
HUX CKaprax MO€JHYBAIHCS XKaX MK 3arpo30ro
YCKJIa/IHEHb 1 HEIOCTaTHICTh yBaru 3 OOKy OTO-
YYIOUNX, HE3aI0BOJICHI CUMOI0THYHI TEHICHIIII.

TakuM YMHOM Y XBOPHUX 3 MIOITI€I0 T IMOXOH-
JIPUYHUM PO3JIaJIoM BifOyBajgacsi comaru3arlis
TpuBoru. KiiHI4HO TpHuBOTra BUpa)kanacs y Bil-
YyTTI HEBU3HAYEHOI TPUBOTH Ta cTpaxy. SKImo
3MEHIIIEHHS TPUBOT'H JI0CATATIOCS 32 paXyHOK BH-
TICHEHHS 13 CBIIOMOCTI 0OYMOBITIOIOUUX 11 YHH-
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HUKIB, TO B TAKUX BUIAJKaX 3 sABJIsUIACS TEHICH-
1Iis 10 IEMOHCTpaTuBHOI oBeAiHKU. CoMaTnyH1
CHUMIITOMU BHKOPUCTOBYBAJIMCS MalliEHTAMU JJIs
BUPILICHHS KOH(IIKTHUX CHUTYyallil, 3HUKEHHS
HaNpy»XeHOCT1, YHUKHEHHS BiAMOBIIAJIBHOCTI Ta
TUCKY Ha OTOUYIOYHX.

HeraruBni emomnii 3HaXOAMIM 3a0BOJIBHS-
109€ XBOPUX TOSICHEHHS 32 PaXyHOK iX aJeKBaT-
HOCTI. A(EeKT BBa)KaBCsi OOTPYHTOBAaHHUM 1 T0Ope
KOHTPOJILOBAaHUM, a TOBEAIHKOBA CTpaTeris —
YiTKO BU3HAYCHOIO, 110 3a0e3medyBajio BiTIyT-
TS aJIEeKBaTHOCTI €MOLIH Ta J103BOJISIO XBOPOMY
30epirati NPUHHATHI YSBJIEHHS PO BIACHY 0CO-
ouctictb. B peanbHOCTI BUMHKH 0Ci0 3 MiOmi€r0
Ta IMOXOHAPUYHUM PO3JTaZ0oM Oy BiAMOBIAIIO
Ha JIi1 0TOYYIOUHX, 1110 CpuiiMancs aheKTUBHO,
a Ha IMX 3acajgax (GOPMYBAIUCS PUTITHI, BAXKKO
KOHTPOJIbOBaH1 a00 HE KOPUTOBaH1 YCTAaHOBKHU Ta
KOHIIEMIT].

XBOp1 IpHUAYITYBAJIA BIACHI MiA03PUIICTh Ta
arpecHBHICTb y COIlialbHINA B3a€EMOI1, MPOTOJIO-
IIYIOYM MO3UTUBHE CTABJIECHHS JI0 OTOYYIOUHX 1
KUTTeBUX cuTyauii. Ilpore mpu Oinbmn TicHUX
KOHTaKTaX arpecHMBHICTh BCE X BHABISUIACSH, a
CTyHiHb ii MposiBiB Oyl0 3BOPOTHO MPOMOPIIiii-
Ha colianpHil nuctanuii. BoHu BupisHsUCS
JOCTaTHbOIO BHOIPKOBICTIO KOHTAKTIB, MEBHUM
Ccy0’€KTHBI3MOM B OIlIHIII JIFOJIEH Ta SIBUII OTO-
YYIOUOTO CEpeIOBUINA, HE3aJSKHICTIO TOTJIS/IIB.
JlucTaHIifOBaHHA 1 BITYYXXEHICTh TPHU3BOIUIN
JI0 TPYIHOIIIB OIIIHKK PeajbHOCTI CHUTYyaIlii, 3a-
rajibHOi KApTHHU CBITY. Bi1uyTTs HE10CTaTHBOTO
3B’S3KY 3 OTOUYIOYMMHM Ta HEBIOBOJIEHHS MOTpE-
0010 y CHUIKyBaHHI y LUX OCI0 BUpa)kalocs B
361/IbIIEHH] TPUBOTH Ta MPUTHIYEHOCTI. IM Gymu
NpUTAMaHHI MapajioKcalbHe TOETHAHHS Opi€H-
Talil Ha aKTyaJbHY MOBEIIHKY, 30BHILITHIO OIliH-
Ky, CXBaJICHHSI OTOUYIOUUX MOPS] 13 CXUIIBHICTIO
OyayBaTH BJIaCHY IMOBENIHKY, BUXOASYU 13 BHY-
TPIIHIX KPUTEPIIB Ta TPYIAHOIIIB MI>KOCOOUCTIC-
HOT KOMYyHIKarlii. SIKIo HaaMipHa aKTHBHICTb,
3HAUYHE YECTOJIOOCTBO Ta CAMOOLIHKA TaKHUX
XBOPUX MOEAHYBAINCS 3 BIICYTHICTIO MOXIIUBO-
CT1 OCATTH 0a)XXaHOTO COILIAJFHOIO CTAHOBHILA
Ta peaji3yBaTH aKTyaslbHI IParHEHHS, TO BUHH-
Kaloua TPUBOTA BIAHOCHIIACS 3a PAaxXyHOK COMa-
TUYHOTO CTaHy.

CrnipoOu 3MEHIINTH BIACHY BIATOPOKEHICTh
1 HE3JaTHICTh IOJO0JIATH KOMYHIKaTHUBHI TpY.-
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HOII[l TOPOPKYBaJId y TAIll€HTIB aMOiBaJeHTHI
TPYAHOII y BiTHOCHHAX 3 JIIOJbMH, TIOB’SI3aHi 3
OUIKYBaHHSIM yBaru 3 00Ky OTOYYIOUMX Ta CTpa-
Xy BiIMeKyBaHHS 3 iX 60Ky. Im Gy:nu xapakrepHi
TPYAHOII MiKOCOOUCTICHOT B3a€EMOII1, 3aMKHE-
HICTh, HETOBApUCHKICTh Ta peakiii TPUBOTU B
THUX BHIMAJKaX, KOJU BUMYIIIEHI KOHTAKTH BiI0y-
BaJIMCS HE3AJIEKHO BiJI IXHBOT BOJII.

ToOT0, 0cobam 3 MiOITi€I0 Ta IMOXOHAPUIHUM
poznaoM Oyiu mpUTaMaHHI iIMOXOHAPIs, HAAMIp-
HUW KOHTPOJIb, 3HAYHA OpPI€HTAIlls] HA HOPMATHB-
HICTb, HaAMipHa yBara 10 BJIAaCHOTO (i3UYHOTO
ctany (MiaBUIIEHHS 3a MmKanow Hs-imoxoHapii),
MECUMi3M, HEBIOBOJCHHS, TPUBOXKHICTH, TiMO-
CTEHUYHHMHA THIT TepekuBaHb (MIABUIICHHS 3a
mkanoto D-nenpecii), adexkTHBHAa pPUTIAHICTD,
CXWJIBHICTD JIO TEIaHTH3MY, CYNIEPHUIITBY Ta 3a-
CTPSATAaHHIO HA HETaTUBHUX IMEPEeKUBAHHIX (TIi-
BHILIEHHS 3a IIKaJI010 Pa-mapano1), iHAuBiyasmizMm,
CBOEPIJHICTh 1HTEpECiB, HemependavyBaHiCTh
BUYMHKIB, ippallioHATBHUKA TIIX11 10 BUPIMICHHS
npobneM, BIAPUB Bia peadbHOCTI (IiABUIIECHHS
3a MIKAJOK SC-MIM30iTHOCTI), 3MEHIIEHHS KHT-
TE€3aTHUX TEHACHIIIA Ta 3arajJbHOi aKTHBHOCTI
(3HMXKEHHS 3a MKaio Ma-Tinomasii), TpyaHOIT
MIXKOCOOUCTICHOI B3a€MOJIil, 3BEpHEHHS TMepe-
BaXHO B OIK Cy0’€KTHMBHHUX IEpEKHBaHb (IT1/1BH-
IICHHS 32 MIKAJIO Si-IHTpoBepCii).

Ocobu 3 Mmiomi€ro Ta IMOXOHAPHUYHUM PO3-
JaJIOM BHPI3HSUIMCSA BHPA3HICTIO TAPMOHIYHOTO,
efOpHUYHOTO, EepromaTuvyHOr0, CEHCHTHUBHOTO,
armaTUYHOTO, TPUBOXKHOTO, HEBPACTEHIYHOTO Ta
00cecuBHO-(OOIYHOTO THITIB CTABJICHHS J0 XBO-
pobu (TCX) (puc.2)

V nux namienris uncti TCX Bu3Hauaancs B
33,4%, 3mimani — B 66,6% Bunaakis. B cTpykry-

4.5
4
3,5

bamn

—_—

S W= N W
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TCX

Puc. 2. BupasHicTs THUIIIB CTaBICHHS 10 XBOpOOH
y 0ci0 3 MIOITi€F0 Ta IMOXOHAPUIHUM PO3JIaT0M
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pi ynctux TCX y 00CTeKEHHUX 3 MIOITIEO Ta 110-
XOHAPUYHUM PO3JIaJIOM 3yCTPIiYaIUCs CEHCUTUB-
HUM, HEBPACTCHIYHUN Ta aHO30THO3WYHHIA TUITU
no 33,3% BumnazakiB. B cTpykrypi BCix giarHoc-
TOBAaHMX BHWJ/IIB pearyBaHHsS Ha 3aXBOPIOBAaHHS
(BP3) y iux oci6 HaimommpeHimmmu Oylid CeH-
CUTHBHHUH Ta HeBpacTeHiuHuH Trnu (1o 33,3%).
AHO30THO3WYHHM, TPUBOXKHUM Ta €prornaTuyHui
Buau Oynu BiamosimHo y 11,1% marienTi. [Ipu
smimanux BP3 neBpacteniunuii Tun OyB moen-
HaHUU 3 TPUBOXKHHUM, €TOIICHTPUYIHHIM, el opry-
HUM; ETOICHTPUYHHUI BUJA — 3 HEBPACTCHIUHUM,
CEHCUTHUBHUM Ta aHO30THO3UYHUM; eldopuu-
HUH — 3 TPUBO’KHUM T4 HEBPACTEHIYHUM TUIIAMHU.

O0roBopenHnst

Kalkan Akcay et al.,, 2015 B cBoiii poOoTi
3a3HA4YaIOTh, W0 IMAIIEHTH 3 MIOMICI0 € OLIBII
3aMKHYTHMH, 30CHTCKCHIMH Ta CTOIICHTPUIHH-
MU, MEHII BIIBEPTUMH Yy COLIaIbHIN B3aeMOIi.
O1iHIOIYH 1HTPOBEPCiO, MPUEMHICTH, CYyMJIiH-
HICTb, HEBPOTH3M 1 MCHUXIUYHY BIAKPHUTICTH OyII0
BCTAHOBJICHO, III0 OCOOM 3 MIOMHIEI0 CXMIIBHI 10
CYMJIIHHOCTI, 1HTpOBEpCii Ta NCUXIYHOI 3aMKHY-
tocTi. [lamieHTH 3 Miomi€l0 MarOTh HU3BKY Ii-
JECIPSIMOBAHICTh 1 3[aTHICTH CHIBIPAIIOBATH,
BOHM MEHIII CIIBYYTJIMBI Ta OLIBII €rOLEHTPUY-
Hi (Kalkan Akcay et al., 2015). Orpumani Hamu
pEe3yJIbTaTH PO3IIUPIOIOTH 3HAHHS OO0 TOIIH-
PEHOCTI IMOXOHAPUYHOTO PO3JIay y TAaKUX OCiO0;
ocoOyIMBOCTEH 1X OCOOMCTICHUX pHUC Ta poii y
(dhopMyBaHHsI BHYTPIIIHBOI KAPTUHU XBOPOOH.

BucHoBku

InoxonapuuHuil posnag 3yCTpidaeThCcs Y
10,0% ocib 3 Miomi€ro, sIKi TOCTIHO BUCYBAalOTh
0arato COMaTUYHUX CKapr i BIEBHEHI B HAasIBHO-
CTl Yy HUX BaYKKOTO YPaXXCHHS 30pYy.

Ocobam 3 Miomi€l0 Ta IMOXOHIPUYHUM PO3-
JaIoM IpUTaMaHHI HaJIMipHA yBara Ji0 BIIaCHOTO
COMAaTUYHOTO 3JI0pOB’S; TecumizM; adeKTHBHA
PUTIIHICTB; 1HAMBIAYyaNli3M, CBOEPITHICTH 1HTE-
peciB; TPYAHOII MI>KOCOOUCTICHOT B3aEMOII.

B 33,4 1 66,6% BumaakiB y mux 0ciO BUSB-
neHo yucti Ta 3Mmimani TCX. B cTpykTypi um-
ctux TCX CeHCHTHBHHI, HEBpAaCTCHIUHUH Ta
AQHO30THO3WYHHI TUTIH 3ycTpivanuck mo 33,3%;
cepen ycix BP3 — cencutuBHUi Ta HeBpacTe-
Hiyani Bugu — mo 33,3%; aHO30THO3UYHHIA,
TPUBOXHUU Ta epronarndHuid tunu — no 11,1%
BUITAKIB.
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[Tpu 3mimanux BP3 y nux oci6 HeBpacTeH -
Hu# Tun OyB MOETHAHUI 3 TPUBOXKHUM, €TOLICH-
TPUYHUM, el(OPUYHUM; ETOLIEHTPUYHUHN BUT — 3
HEBPACTEHIYHUM, CCHCUTUBHUM Ta aHO30THO3UY-
HUM; ei(pOopUYHMIi — 3 TPUBOXKHUM Ta HEBpacTe-
HIYHUM THUIIAMHU.

Bu3HaueHHs MOMMPEHOCTI NCUXIYHUX 1 TIO-
BEIIHKOBHX PO3JIaJliB Y XBOPHX Ha MIOIIiI0, J10-
CJIIJDKEHHsI iX eTionaTroreHe3y, JIarHOCTHUKU Ta
nepediry, ocoOMMBOCTEH MEIUKAMEHTO3HOTO 1
XIpypridHOTO JIIKYBaHHSI — BCE 1€ Ma€ OyTH 3a OC-
HOBY IIpOTpaM ix peadimiTariii mcis ornepaTuBHO1
KOPEKITii.

PinaHCyBaHHA

@DiHaHCOBOT MIATPUMKH BiJ] IEP:KaBHOI, TPO-
Ma/IcbKoi a00 KOMEpIiHOT OpraHi3alii 1 CTarTs
HE OTpUMaJa.
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Hypochondriac disorders in patients with myopia: personal characteristics
and their role in the formation of the internal picture of the disease
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Abstract: myopia is one of the most significant health problems in the world, given the risks of com-
plications. There is a relationship between anxiety, depression, cognitive dysfunction, and the formation
of an internal picture of illness in accommodation disorders. The work aimed to determine the personal
characteristics of patients with myopia and hypochondriac disorder and their significance in the forma-
tion of the internal picture of the disease. 10,0% of patients with myopia were diagnosed with a hypo-
chondriacal disorder, whose personality characteristics and internal picture of the disease were studied
using the "Methodology of multifaceted personality research" and the "Personality Questionnaire of the
Bekhter Institute". Mathematical processing of the research results was carried out using the methods of
mathematical statistics. It was shown that persons with myopia and hypochondriacal disorder presented
an excessive number of complaints about severe visual impairment, were very concerned about their
health, were pessimistic, effectively rigid, had peculiar interests, and had communication difficulties.
This led to the appearance of mixed types of attitudes toward the disease with a predominance of sen-
sitive, neurasthenic, and anosognosic types, which were often combined with other types. Understand-
ing the prevalence, etiopathogenesis, diagnosis, and treatment of mental and behavioral disorders in
patients with myopia will provide an opportunity to develop individual rehabilitation programs after
surgical correction.
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®dizuvHa Tepanis BiiicbKOBOC/IY:K00BIIiB HA MATOCTPOMY eTami
peadiniTamii micast orpumanass BUMT

€am3aBera Koneiikina', Haranis Haymenko?

! Marictp 2 Kypcy, kadeapu 6io0e3reku i 310poB’s ronuHu, HarioHanbHU TEXHIYHUHA YHIBEPCHTET
Vkpainn «KuiBcpkuii noniTexHiunuii iHctutyT iMeHi [rops Cikopebkoro» M. Kuis, Yipaina

? K.IL.H., CTapInuii BUKIaaa4 Kapeapu 6io0e3mneku i 3M0poB’ st moanau, HarioHanbHUi TEXHIYHAN
yHiBepcuteT Ykpainu « KuiBcbkuii momitexHiunui iHcTuTyT iMeHi Irops Cikopcbkoro» M. Kuis,
VYkpaina

Address for correspondence:

Yelyzaveta Kopieikina

E-mail; elizabethkamay@gmail.com

Anomauia: peabinimayisi 8iliCbKOBOCIYIHCOOBYI8 € NPIOPUMEMHUM HANPIMKOM HAWOI Oepicasu
3 2014 poky, ockinvku, 6ce OinbULl KLIbKOCMI BIlICLKOBOCIYHCO0B8YI6 HeoOXiOHe edhekmueHe HAOAHHA
peadinimayiiuHux nociye, ke Cnpusmume WeUOWwlitl ix coyianizayii'’y YugiibHOMY HCUmMmi ma 6i0H0B1eHHIO
00 cmawny, wjo 0036014€ GuKkoHyeamu 0ouosi 3asdanns. BUMT — ye mexauiyne nopaneHHs, sKe
Xapaxkmepusyemu sl NPOHUKHEHHAM YIAMKI8 PI3HUX KOHCMPYKYIU KPI3b WKIPY 20710681 mMa KiCMOK Yepend,
yacmo 00cs2ardu 00ONOHKU MO3KY Mda MKAHUH 20108H020 MO3KY, W0 posmauiosani enubuie. Tpasmu
Maxko2o xapakmepy GUHUKAIOMb ) PA3i NOPAHEHb B0CHENAIbHOI 30POEI b0 YUIKOONCEHD, 3A80AHUX
2ocmpumu npeomemamu. B cmammi posensaoaromocs ochosHi yckaaonenns enacniook BYMT nooano
MemoouKy QizuuHoi mepanii 0151 Yyb020 KOHMUH2EHMY 0Ci0, SKI 3HAXO0SIMbCSL HA NI020CMPOMY emani
peabinimayii. /lana memoouxa noeonye y cobi Kineziomepaniio, 2i0poKiHe3iomepanito 3 3acmocy8aHHAM
mexHix Au-Yi, npeghopmosani ¢izuuni yunHuKU, MexaHomepanilo ma apm-mepaniio. 3 mMemoio oyiHKu
eghexkmusHocmi po3pobnenoi npoepamu izuynoi mepanii nayicumis nicisi ompumanus BUMT, oyno
nposedeHo 00CNIOMNHCeH A epynu nayieumie 3 7 ocib , AKUX cnocmepizaiu y nepioo eepeceib — 2pyoeHs
2023 poxky na 6azi KHII "Kuiscokuti micokuil KAiHiYHUL 2ocnimanb éemepais 6itinu" 6 m. Kuesi.

KarouoBi cioBa: UepernHo-M03K0BI TpaBMH, peabiiTaris, MeTonu (i3uvHOI Teparlii, apT-Teparnis,
3710pOB’s BINCHKOBOCITYKOOBIIIB.

Beryn

B pesynbrari OorioBux nii BUMT wmoxe
TPAIUTUCh B PE3yNbTaTi BIyYaHHs Kyl y 30HY
yepery abo ylIaMKy BiJ CHapsIy 4d mif 9ac 00-
Baly OyaiBenb ab0 YKpIiIUIEHb, KOJIM YacTUHU
KOHCTPYKIII MaJaroyd MOXYTh 3aUeHTH JIIO-
JIMHY, HAIPUKIJIAA TiJ 4ac apTHIIEPiHChKOro 00-
CTpuTy, TOAIOHI CHUTyaIil TPAIUISIOTHCS JTOCUTh
9acTo. XapakTep YIIKOIKEHb, 10 CHIPUIHHSIIOTh
BUMT - mexaniuHa TpaBma. BaxiuBoro ymo-

BOIO, SIKA BU3HAYa€ TSAKKICTh MEXaHIYHOI TpaB-
MH, € 11 JoKai3allisi, a TaKOXK HasBHICTb CyMyT-
HBOTO YIIKOJKEHHS (KPOBOBTPATH, YIIKOMIKEHHS
HEPBOBUX CTOBOYPIB TOIIIO).

JliarHOCTMKa METOAOM KIIIHIYHOTO OTJISTY
BiJIOYBAETHCsI, 1€ HA MEPBUHHUX €Talax eBaKy-
arii mariedTa i3 3001 0OMOBHUX A, HagaIl BUKO-
PUCTOBYIOTh HEBPOJIOTIUHE OOCTEKECHHS, MIKATY
koM I'masro ta KT, MPT a6o CKT, 3anexuo Bifg
ocoOJIMBOCTEN MOpAaHEHHS, Ta HAsIBHOCTI Y Malli-
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€HTa METAJEBUX KOHCTPYKIINA y TUIl YM 1HIIUX
MIPOTUIIOKA3aHb /10 MPOIETyPH.

Peabimitamis nicns BUMT € HeoOXigHOXO
YMOBOIO €(EKTUBHOTO BIJHOBIICHHS MAlli€H-
tiB (Marklund N, Bellander BM, Godbolt AK,
Levin H, McCrory P, Thelin EP. Treatments and
rehabilitation...).

Mera

CrBoputu edexTuBHy mnporpamy (pi3udHOi
Tepartii 1715 BIiCbKOBOCITY>KOOBIIIB Ha IMiJIrOCTPO-
My etami peabimitamii micist orpumanis BUMT.

Marepiaau Ta MeTOAHU

JlocnimpKeHHsT TPOBOIMIINCH Y BEPECHI-TPy/-
Hi 2023 poky Ha 6a31 KHII "KuiBcbkuii Micbkuit
KJIIHIYHUH rocriTanb BeTepaHiB BiiiHKU" B M. Kue-
Bi. 3a 1H(GOPMOBAHOIO 3TOJOK0 B JOCIIIKEHHI
Opanmu ydacth 7 mamiedtiB 3 BUMT, mamientn
Oynmu donoBiuoi crari. Ockineku Oyno oOpaHo
METO/] JIIHIHOIO €KCIIEPUMEHTY, TO Y L€l rpy-
MU TMalieHTIB (PIKCyBaJUCh OCHOBHI XapakTepu-
CTUKH TIPU TIEPBUHHOMY OIVISIZI 1 TOPIBHIOBAIHMCH
3 KIHLIEBUMHU pe3yibTaramu, Ha 50 JeHb ydacTi
MamieHTiB y gqocnimxkenHi. [lix yac omsiay marti-
€HTIB Ta MiJ 4ac 300py aHaMHe3y Yy JeHb IocCIli-
Tajizalii 0 MeANYHOTO 3aKIa Ty, KOXKEH Malli€HT
CKapXXHMBCSI HA: KOOPJIMHAILIMHI TPYAHOILI, MPO-
0J1eMH 3 OpIEHTALIIEIO B IPOCTOPI Ta yTPUMAHHSIM
piBHOBar”, HECAMOCTIHHICTD y TIOOYTOBUX yMO-
Bax, FOJIOBHUM O171b Mij yac (13MYHOTO HaBaHTa-
YKCHHSI Ta IIIBUJIKOTO HACTAHHS BTOMH.

Jns dikcamii crany mamieHta Ta oro mpo-
rpecy y IOCSATHEHHI LUJIeH MH 3aCTOCOBYBaiu
taki TectyBaHHs: lllkama bepra — 3actocoBy-
BaJIach, SIK MOKA3HUK BUSBJICHHS 3MiH y OanaH-
Cl Mali€HTIB Ta, K 1HAUKATOp PU3UKY HaJiHHS
HecTaOUThbHUX TMaIlieHTiB. [[ormomarae BHU3HAYHM-
TH HEOOXIJHICThL JONOMDKHHUX 3aco0iB; IHaEKC
PiBepmin — m03BOMB €()EKTUBHO BU3HAYUTH
AKTUBHICTh B MOBCSKJIECHHOMY J>KHTTI MAII€HTA,
Ta HEOOXITHICTh CTOPOHHBOT IOMOMOTH JJIsS BU-
pillICHHS] TTOBCSAKIECHHUX TPYIHOIIIB. 3HAUYEHHS
iHAekcy MoOutbHOCTI PiBepminm Moke cTaHO-
BUTH Bif 0 (HEMOXXJIUBICTH CaMOCTIMHOTO BH-
KOHaHHSI OyAb-SKMX JOBUIBHHX pyXiB) A0 15;
Tect 6-XBWIMHHOI XOIbOM — 3aCTOCOBYBABCS
JUIs BUMIPIOBaHHS MaKCHUMaJIbHOT BiJICTaHI, SIKY
TAIIEHT TPOXOANTH 3a 6 XBUIMH. [03BOJIEH] T1e-
pepBHU Mia Yac TECTyBaHHS ajie 4ac MijJ HUX HE
3YNUHSIOTh. BUKOPUCTOBYBAaTH JOTOMIKHI 3a-
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cobu 1103BOJIEHO. MeTOor0 IBOTO TECTYBAHHS €
Bu3HaueHHs1 OyHkuionansHoro Knacy narienTa.
Pesynbrar @K 0 siBiseTbes eTanoHHUM, TO1, IK
pesynsrar ®K 4 (OK 0 — 550+ M, ®K 1 — 550-
426 m, ®K 2 —425-301 m, ®K 3 — 300-151 m,
OK 4 — 150 M) HallHIKYUM 3 MOXIUBUX; TecT
BCTaTH Ta MPOUTH — TECT BUMIPIOBAB Yac y ce-
KyHJaX, 3a SKAW TaIlieHT Mae BCTaTH 3 Kpicla
Ta MPOUTH BIACTaHb 3 METPIB, IO PiBHIH JiHIi,
BIIMIYEHIN Ha M1J1031, TIOBEPHYTUCS HA3a 1 Ci-
CTH B Kpicio. Y TMOYaTKOBOMY Ta (piHATBHOMY
MOJIO’KEHH1, CIIMHA MOBMHHA MOBHICTIO KOHTaK-
TyBaTu 31 COMHKOM0. J[ormomora jqo3BoJjieHa Mpu
HeoOximHocti. IlamieHTH, SKi 3aKiHYMIM TECT
MeHII HiX 32 10 ¢ MOXXYTh BBa)KATUCh I[LIIKOM
camoctiinuMu. Ilin yac TecTy BiI3HAYAETHCS
BIIXWJICHHS Yy Maii€HTa y (pa3ax Xoau; OCKiJb-
KH, y JeSKUX MAIll€HTIB BiJ3HAYAIOTHCS HACIIJI-
ku BUMT mnoB’s3aHi 3 TyropyxiuBicTio abo
HETMOBHOIO aMILTITYJO0 PYXiB y CyIiI00ax 3acTo-
COBYBJIM — TOHIOMETPIIO, ISl BUMIPY aMILTITY-
IM y cyrio0ax, siki Ham HeoOXiHO 3adikcyBarH,
HampukiIaa, 3adikcyBaTd JopcajbHE Ta IUIaH-
TapHEe 3TUHAHHS y TOMUIKOBOCTOIIHOMY CYIJIO-
01 mapeTU4YHOI KIHIIBKH; MaHyaJbHO-M’ SI30BHI
tect (MMT) JloBeTta — TecTyBaHHA MOJIATAE Y
HaJaHHI TUTY JTIOAUHY TOTO MOJIOKEHHS, IM1J]1 4ac
SKOTO MAaKCHUMAaJIbHO BWJIYY€Hi1 3 poOOTH M’si3u
cuHeprictu. OIliHKa TeCTyBaHHs BiJ0yBa€ThCs
3a 6 3HAYHOIO IIIKAJIOI0, B sKiii: 0 — moBHA BiA-
CYTHICTh Hampy>KeHHsI M’513iB, 1 — cIiu Hampy-
JKEHHSI BUJIHI JIMIIIE Bi3yaJIbHO, TOOTO HAIPy>KEH-
Hs 0e3 pyXy, 2 — BHpPa3HE HANPYKCHHS M sI31B 1
3/1aTHICTh BUKOHATU pyX 0e3 momomoru OT, 6e3
CWJIM TSKIHHS, 3 — IOBHA aMIUTITyJa pyXy IPOTH
CUJIM TsDKIHHS, 4 — MMOBHA aMILTITy/Ia PyXy 3 ce-
pEeIHIM OIOPOM 3a BCIEI0 aMILTITYIO0, 5 — TOBHA
aMIUTITyJla 3 MaKCUMaJIbHUM OTMOPOM; Bi3yaslbHa
ananorosa mkana (BAI) 6omnro, 3acTocoByBa-
Jach AJsl AIarHOCTUKHA OOTBLOBOTO CHHIPOMY Ta
foro piBHs y mariienra, pe3ynsTatu Bix 0 go 1
CBiT4aTh Npo BKpail cnabkuii Oinb, Bix 2 10 4 —
cnabkuit Oinb, Big 4 10 6 — MOMipHUH OB, Bif
6 110 8 — myke cuibHUM Oub, 1 Big 8 70 10 — He-
CTEPITHHUHA O1JTh.

[Tporpama ¢izuaHOI Teparii Mae OyTH 1HIH-
BIIyaJIbHOIO, TOK Ma€ MICTHUTH 3arajbHi 11T, a
TaKOXX MEPCOHAIBHI Il T KOKHOTO TaIll€HTa
OKpEeMO, BPaxOBYIOUH KOHKPETHO MOro CHMIITO-
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Matuky TpaBMu. OTKe, 3arajibHi IUJII TPOTpaMu
(di3uuHOi Teparii BIHCHKOBOCTYKOOBIIIB Ha ITiJI-
roCTpOMy eTami peabimiTamii micis OTpUMaHHS
BUMT.

e [lokpamieHHs KOOpAMHALIT

® 30iIbIICHHS aMIUTITYIH PyXiB B Cyro0ax

e [lokpameHHs (Hi3MYHOI BUTPUBATOCTI

e [lonermenHs aganTamii 0 [HUBUILHOTO

KATTS
¢ [loninimieHHs ICUXOEMOILIIIHOTO CTaHy Ta-
mi€HTa

Pe3yabTaru

Byno ormineno 7 mamieHTiB, CEpemHIN BIK
YYaCHHKIB CKJIaB 35,5 poKiB, a BikOBa rpyra Bif
25 no 40, Bci yyacHUKM OynM 4YOJIOBIUOi CTaTi.
[NamienTn npoxoaunau peadimiTaLio 3a po3pod-
JICHOI0 HaMHU Iporpamoro (i3u4Hoi Teparii, ska
€ KOMIUIEKCHOIO Ta MICTUTh:

¢ Tinppokinesiorepamito (Ku PH, Chen SF,
Yang YR, Lai TC, Wang RY. The effects of Ai
Chi for balance...) — 25-30 xB, m07cHHO. 3aHAT-
TSI IPOBOAMJIUCH B OaceiHl TpeHyBaJlach, SIK Ha-
BUYKM TPUMaHHS Ha BOJ1, TexHika Al Ui 1 mpoBo-
JUTACH aKTUBHI TP 3 M’ ST9€M, BUKOPUCTOBYFOUH
MaJIoOrpyHOBHI METO 3aHATh. 3aHATTS TPOBOIU-
JUCh IHAUBIAyalbHO, 200 B MaJIO TPYNOBOMY Me-
Toai (He Oinbie 2-3 nmarieHTiB). BripaBu BUKOHY-
BAJIMCh B MIOBIJIBHOMY, B PO3CIa0I€HOMY TEMIIi.

® Mioctumynsauito (Huber J, Kaczmarek K,
Leszczynska K, Daroszewski P. Post-Stroke
Treatment with Neuromuscular Functional
Electrostimulation of Antagonistic Muscles...) —
10-25 xB, 15 mpouenyp, yepe3 JAeHb. 3aCTOCOBY-
BaBcs amapat «ESP-1 Amapar nist yasTpasByko-
Boi Ta/abo enektporepamnii Electro-Sonotherapy
Professionaly, 3 MeTOr0 MOKpaIeHHs TPOBITHOCTI
Ta TOHI3amil M s31B, €JEKTPOIU BCTAHOBIIOBA-
JIUCh Ha TIMOTOHI30BaH1 M’ S30B1 IPYIIH IMAII€HTIB.

¢ O3oxkeputonikyBanus — 10-20 xB, 10 npo-
Lenyp, M0/IeHHO. 3aCTOCOBYBAaBCs 3 METOIO 3HU-
KEHHS TYTOPYXJIUBOCTI y cyriio0ax.

® Mexanorepariisi — 4-40 xB Ha anapati «MO-
TOwmen gracile12y», moneHHo 2 pa3u Ha JEHb.
[epmi 3anarts Ha «MOTOwMen gracile12» mpo-
BOJIWJIMCH TPHUBAIICTIO 4 XB B OOUH OiK, 1 4 XB
31 3MiHOIO HanpsMKy pyxy. IIpusHauanace nana
mporieIypa MaiieHTam 3 0caabJeHUMU M’ SI30BH-
MU TpynamMu. 3py4dHiCTh IaHOTO amapaTry B TOMY
10 BiH JTO3BOJISI€ TPOBOIUTH 3aHATTS HA HUXKHI
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KIHI[IBKM Ta BEPXHI KIHI[IBKH TaKOX, ITiJl yac 3a-
HATTS GI3UYHUIN TepaneBT MOXKe KOHTPOIIOBATH
CUMETPHUYHICTh BUKOHAHHA pyXy oOOMa KiHIIIB-
KaMH Ta TeMIl BUKOHaHHS. B mpiopureti Oyno
3I1MCHEHHS TMAalli€HTOM KOPOTIIOTO MapIIpyTy
arne 31 30epeKeHHSIM CHMETPUYHOCTI B pyxax
KIiHI[IBKAMU Ta B PiBHOMipHOMY Temili. SIKmo y
Mali€HTa BiA3HAYA€THCS SBUILE TJIET1i a00 mape-
3y, TO T 9ac 3aHATTA KIHIIBKY a00 KiHI[IBKH 3
MATOJIOTIEI0 (PIKCYIOTHCS CHEIIaTbHOI0 BEIKPOIO.

¢ Kinesiorepamist — 45-50 XB, mMOAEHHO. AK-
THUBHO 3aCTOCOBYBAJIHCh, SIK 3araJIbHO PO3BUBAIO-
Yl BIPaBU TaK 1 CICIiaJIbHI, HAIIJIEHI Ha MOKpa-
IICHHST KOOPJWHAIIMHUX HABUYOK, 301IBIIICHHS
aMIUTITyAH PYyXiB B CyrioOax, MOKpaieHHs ¢i-
3UYHOI BUTPHUBAJIOCTI, MOJIETIICHHS aJanTarii
JI0 IUBIIBHOTO JKUTTS, MOJIMIICHHS MCUX0EMO-
[[IHHOTO CTaHy Malli€HTa, MOKPAIICHHS HaBUYOK
Opi€HTAIll Y MPOCTOPi Ta MAKCHUMATBEHO MOIIH-
BE 3MCHIICHHS OOJIbOBOTO CHHAPOMY. 3aHSATTS
MTOYMHAIA TIPOBOIUTH 3 TIEPIIIOTO JHS yXBaJICHHS
nporpamu (iznunoi Tepamii. [lepii 3aHATTS TpHU-
BaJld HE OinbIne 25 XB ajie MPOBOJATHCS 2 pa3u
Ha JICHb. 3ro70M OyJI0 301IBIIIEHO TPUBATICTH 3a-
HATH 710 40-50 XB 1 MPOBOAUINCH BOHU 3 pa3u Ha
TUXJICHb.

e Apr-tepamis (Vickhoff B. Why art?) —
50 xB, moaeHHO a0 uepe3 aAeHb. I1ix yac 3aHATh
BUKOPHUCTOBYBABCSI IUIACTHIIIH, KIHETUYHUN MICOK
Ta CEHCOpHI M’s4i, OCHOBHUM 3aBJaHHSAM JaHO-
ro MeToay OyJl0 MOMIMIIEHHS MCUXOEMOIIHHOTO
CTaHy Nali€HTiB. 3aHATTS IPOBOIATH B CIIOKIHHIH
armocdepi, mamieHT cCaMOCTIHHO 00MPA€E KOIbOPH
MmarepiaiiB JUisl IOPOOKH Ta irypy, Ky Xo4e BU-
JnUTH, 32 HeoOxigHocti T Moxke gomomaraTu
HAIl€EHTY aje Kpallle 3aIy4UTH JI0 OTO MPOLeCy
JIBOX TAITIEHTIB, III00 OKPIM 3aCITOKOEHHS MMAIlIEHT
[IIe MIT HaJaroqWTH ColliajdbHI KOHTAKTH.

B pesynbrari Takoi mporpamu ¢Gi3MYHOI Te-
pamii Oyno MOMIYEHO 3MEHIIEHHS TOJOBHOTO
6omo y 100% marienTiB 10 cnabkoro abo Bkpait
C1abKOTO TaKoX OyJIO JOCSTHEHO 3alyIaHOBAHUX
(bi3MYHUM TEepaneBTOM LJIeH Ta JoBeleHa edeK-
TUBHICTH MIPOTPaMH, IO 10 Oy/ie HTHCH HIDKYE.

MaxkcumanbHUN pe3yabTar, SKHil MIT OT-
pumatu mamieHT 3a Illkamoro bepra mopiBHIO€E
56 Ganam, mpu YoMy, IO Jiarma3oH Pe3ysIbTaTiB
41-56 BXe CTAaHOBUTH HEBEJTUKHM PU3HK TaIIHHS
Jutst anienTa. [Ipu nepBUHHOMY OIS/l MAlli€H-
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Puc. 1. Ilpuknagu nopoOOK NamieHTiB 3 IUIACTUIIIHY MiJ Yac 3aHATh apT-TepaItiero

TiB CepeHil MOKa3HUK cKkiaB 38 Oaiis, mijg yac
KIHIIEBOTO OOCTEXEHHS CEePEIHIN MOKa3HUK BXKE
nopiBHIOBaB 53,7 Gamam. OTke, BCl Malli€HTH 3
rpynu BiaiOpaHMX Ui JOCIHIIKEHHS YCHIIIHO
nozonanu 0ap’ep, sKui cTaHOBUTH 41 Gai 1 BBa-
KAIOThCS MAIll€EHTaMHU, SIKI MOXKYTh II€PECYBATUCh
CaMOCTIMHO 3 HEBEJIMKUM PU3UKOM MajiHHA. B
CEepPEeIHBOMY y KOXKHOTO MAIliEHTa HOro MOKa3-
HUK BiJl IEPBUHHOTO OOCTEKECHHS 10 3aKIHYESHHS
IociimkeHHs migasgscd Ha 14 6anis. [TokasHuku
obctexens 3a lllkanoro bepra mpogemoncTpoBa-
HO y Ta0mui 1.

3a moxkazHukoM Inaexc PiBepmin, Makcu-
MaJbHUM pe3yabraroM € ominka — 15. Ha nia-
rpami Ha puc. 2 ii 300pa’k€HO TEMHO 3€JIEHOI0

MeXer0. Pe3ynbraTti mamieHTiB 10 1MoYaTky ydva-
CTl y AOCIIJDKEHH] i 9ac MEepBHHHOTO o0cCTe-
XKEeHHS (DI3UYHUM TEPAIEBTOM MO3HAYCHI CUHIMU
CTOBITYMKAMH, PE3YJbTaTH, IKUX 3MOIIH JOCHT-
HYTH MAIlEHTH 3a yac nporpaMu (i3uyHOi Tepa-
mii, MO3HaueHi NMOMapaH4YeBUMHU CTOBITYMKAMHU.
Hyxe nobpe NMpoaeMOHCTPOBAHO, IIO WICTh 3
CeMH MAIli€EHTIB OTPUMAIM MAaKCUMAaJbHUHI KiH-
[EBUI pe3yJbTar, 1 JUIe OANH MAI[i€HT MPH BU-
MUCII OTpUMaB PE3yJbTaT HIDKYMAN BiJl MaKCH-
MaJIbHOI OLIIHKH, a caMe — 13, mpu YoMy Marouu
HaWHWKYINN TTOKAa3HHUK MPU MEPBUHHOMY 00CTe-
XKeHHI — 8. MU ToB’sI3yeEMO TaKuil pe3ynbTar 3
TSOKKICTIO TICHMXO-E€MOLIIMHOTO CTaHy Malli€HTa,
OCKUJIBbKH, 3 yCI€i TPy MAaLI€HTIB, CaMe LIbOMY

Taonuus 1
IMamienT Ne 1 2 3 4 5 6 7 Cepenne apugmeTHYHe 3HAYCHHSA
IlepBunnmii oy | 40 42 32 42 44 24 42 38
KinneBe 3HaYeHHS 54 56 52 54 52 45 53 53,7
PesynbTar + + + + + + + Gewn="7

16

Innexc PiBepmin

14
12
10

S N B~ O

Tamient Ne 1 Tamienr Ne 2 TTarient Ne 3 ITarient Ne 4 TTamient Ne 5 IMamient Ne 6 Tlamient Ne

s [IepBUHHE 00CTEKEHHS

s KiHIEBUH PE3YNIbTAT == Hopma

Puc. 2. Jliarpama nocumimxens 3a [anexkcom PiBepmin
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namieHty Oyjo HaWBak4ye BiJHAHTH MOTHBAIIIIO
JUIs BiIHOBIEHHA. OTXe, MOXKHA JIMTH BHCHOB-
Ky, 110 MporpaMa Mokasye MeBHY €(PEeKTUBHICTh
y 301IbIlIeHH] MOBCAKACHHOI akTuBHOCTI y 100%
MAIIEHTIB, TPH YoMy 85% MmalieHTIiB MaKCUMallb-
HO MOYJIMBO 30UTBIIIIN CBOIO MMOBCSAKICHHY aK-
TUBHICTh. 71% TaIli€eHTiB MiABUINKB CBii PIBEHB
MOBCAKIEHHOI aKTUBHOCTI Ha ImoHan 26 % Bixg
rouatkoBoro 3a 50 IHIB peadimiTaniifHol mporpa-
MH, OCOOJIMBO SIKIIO TTOPIBHSATH CEPEIHI 3HAUYCH-
HS TIpU TIepBUHHOMY oOcTexxeHH1 — 10, 4 6anu Ta
MIpH KiHIIeBOMY oOcTekeHH1 — 14, 7 GaniB.

3a MMT JloBera mpu B epBUHHOMY 00CTe-
eHHI1 OyJI0 BUSBJICHO BCHOTO 27 MOPYIIEHb M 5I-
30BOi CHJIM Ha Ipymy 3 7 Malli€HTIB, NP KiHIIe-
BHX PE3yJbTaTax y 25 3 WX BUMAIKIB pE3yabTarT
3a MMT Bxke moka3zyBaB HaWOimpmmii 6an — 5.
I nume y 2 Bumagkax m’si30Ba CHJia TOKpAIIH-
nack e Ha 4 6anu. [Ipu ubomy BapTo BiJI3HA-
YUTH, 0 B JKOJHOMY 3 BHITQJIKIB M’SI30Ba CHJIA
HE 3HM3WJIACh 32 Yac MpOrpamMu 1 He JUIINIACh
P CBOIX MEPBUHHUX MOKa3HUKaX (iAeTbcs Mpo
M’SI3U Y SKUX OylM J1arHOCTOBAHO BiTXWUIICHHS
BiJl HOPMHU).

ITix uyac mepBunHOrO orsay y 100% ma-
LIEHTIB 3 TPYIH BiJI3HAYaBCS TOJOBHUHN OUITb TIpU
HaBaHTaXCHHI. SIk MU MOkeMO 0auuTH 3 Jiarpa-
mu Puc. 3. y 47% mnanienTiB Big3HauaBcs Oiib Ha
piBHi 8 6amiB 3a BAIII 6oimro, a 11e CBIAYATH TIPO
HECTepIHUI O1JIb, IKUH OJTHO3HAYHO BIUIMBAE Ha
SIKICTB KATTS IIalli€HTA.

ITix yac KiHIIEBOIO OOCTEXEHHS — TAOIMIIA 3,
He Oyno 3a(iKCOBaHO >KOJHOTO MAallleHTa 3 TO-
noBHUM OosieM BuiuM 3a 4 6anu 3a BAIL 6omro
npu HaBaHTakeHHI. Y 71% maIieHTiB BiT4aeThCs
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mo

7

Puc. 3. BAILI ronoBHOTO 00J110 ITPH HABaHTAKEHHI
Ha Yac NOCTYTUICHHS

nuiie cnabkuit Oinb MpU MOMIPHOMY HaBaHTa-
eHHI, a y 29% MNaii€eHTiB BiJJ3HAYa€ThCsl BKpan
cnabkuii Oinb. Y BCIX MAIli€HTIB TPymu OOJIHO-
BUH CHHIPOM IpHU TNOMIPHOMY HaBaHTAKEHHI
3aIUIIMBCS, TPOTE 3HU3HMBCS 10 MiHIMAJIBHUX
3HAYCHb, [0 MOXKE CYTTEBO MOKPAIIWIO, SKICTh
JKUTTS naiieHTiB. CepeaHi MOKa3HUKH MAIli€HTIB
3a I[UM [MOKa3HUKOM IIPOIEMOHCTPOBaH1 y Ta0nu-
i 3, 1 craHOBWIM 8 OalliB i Yac MEPBUHHOTO
obcTexxeHHs Ta 2,1 6aau mij yac KiHIIEBOTO.

[TamieHTamM mnpu  TEpPBUHHOMY OOCTEXKEH-
Hi Oyno mpoBeneHo TecT 6-XBUIMHHOI XOJbOU.
EdexTuBHICTS pOrpamu 100 MiABUIIECHHS (i-
3UYHOI BUTPUBAIOCTI MAIIEHTIB MOXKHA JIOCII/IH-
T 3a Tabmurero 4. [Ipu nepBUHHOMY OIS ce-
pEIHS JOBXKUHA MAPIIPYTY, SKY MOTIIU TIOJ0IaTH
Mall€HTH 3a 6 XB cTaHoBMIAa 227,8 M, BXKe MiJ yac
KIHIIEBOTO OOCTEKEHHS CEPeIHsS NPOTIKHICTH
MapupyTy ctanouia 526,8 m.

OcraHHIN TOKa3HUK, SKUW OyJ10 MpoaiarHoc-
TyBaHO y maiieHTiB — TecT Bcratu Ta mpoilTH, y

Taoaunga 2
IMamienT Ne 1 2 3 4 5 6 7 Cepenne apudpMeTHUHE 3HAYEHHS
IlepBuHHMIi oruIsiY 11 11 8 12 13 8 10 10,4
Kinuese 3Hauennss | 15 15 13 15 15 15 15 14,7
Pesyabrar + + + + i S + Gewn=17
Taoauus 3
IanienT 1 2 3 5 6 7 CepenHe apudpmeTnyHe 3HAYEHHS
IlepBunHMIA ors 7 8 9 8 8 9 7 8
KinneBe 3Ha4eHHS 3 2 4 1 2 2 2,1
Pesyabrar - - - - - - - Gen=17
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Taoanus 4
Mamient 1 ) 3 4 5 6 7 Cepenne apugmeTnyne
3HAYEHHS
IMepeunnuii orisig | 170 M | 380m | 120m | 205™m | 390mM | 130 M | 200 M 227,8 M
Kinnene 3nauenns | 500 m | 600 M | 480m | 530m | 558 M | 410mM | 610 M 526,8 M
Pe3yabrar 4 4 e 4 + + “F Geun=17
Tabauus 5
Marient 1 ) 3 4 5 6 - Cepenne apupmeTnyHe
3HAYEHHS
IlepBuHHMIT orIs 18 13 25 15 14 27 17 18,4
Kinuene 3HaueHHS 11 10 12 10 10 13 10 10,9
Pesyabrar - - - - - - - Gewn="7

TabauIi 5 HaBeAeHH] AaHi mamieHTiB. OTxKe, ce-
penHiil MOKa3HUK IPYIH MiJl 4YaC NEePBUHHOIO OT-
71ty cTaHOBUB 18,4 ceKyHAM, i/ 4ac KiHIEBOTO
OISy BiH Bke 3MeHIIUBCA 10 10,9 cekyHam.

BucHoBku

B xoxi mociimkenHs Oyino chopMyTLOBaHO
rinore3y, IO BUKOPUCTaHHS aBTOPCHKOI IPO-
rpamu ¢13MYHOI Teparii, sfika BKJIOYae B cede
KOMIUIEKC (Di3UYHUX BIIPaB B MOEAHAHHI 3 T1pO-
KiHe310TepaIl€er, MeXaHOTepaIlie€r, apT-Tepalti-
€10, Gi3MYHUMH TPePOPMOBAHUMHU YHHHUKAMHU
MOKPAIIUTh CTAaH Ta SKICTh JKUTTS MAIlEHTIB
3 BUMT. 3anpononoBana mporpama mnependa-
4ya€ BMOPaBH Ha TOKpAIIEHHS KOOPIWHALIMHUX
HAaBUYOK, 30UIBIICHHS aMIUTITYIH PYyXiB B CyT-
7100ax, MOKpameHHs (i3MYHOI BUTPUBAJIOCTI,
MOJIETIICHHS aJanTamii 0 HUBLUILHOIO KUTTS,
TIOJTIMIICHHS TICUXOEMOIIITHOTO CTaHy MaIli€HTa,
TIOKpAIlleHHs] HABHYOK OPI€HTAIlli y MPOCTOpi Ta
MaKCHMaJIbHO MOXJIMBE 3MEHIIEHHsI 00JIbOBOTO
CUHAPOMY 3 OCHOBHHUMH 3aBJaHHSMH IIOKpa-
LICHHS SKOCTI KUTTS MaIll€eHTa Ta MAaKCUMAaJIbHO
MO>KJIMBE TIOBEPHEHHS BTPau€HUX MOBHICTIO 200
YaCcTKOBO, (DYHKIIIH.

Bbyno BusiBieHo Ta noBeneHO €(EKTUBHICTH
3aCTOCYBaHHSI CTBOPEHOTO HaMHU KOMIUIEKCY (i-
3MYHUX BIPaB B MOEIHAHHI 3 Cy9aCHUMH 3aCO-
O0amu (hizmaHO1 Tepamii. laHHy mporpamy MoXHa
BHKOPHCTOBYBaTH B MEIMYHUX 3aKJaJaxX Ta pe-
abumTaIiiHuX 1eHTpax. TakoX, MU BBa)KaEMO,
10 JIaHa MMporpamMa Moke OyTH e(EeKTUBHOIO JIJIst
TAIIEHTIB, K1 TIEPEHECIIH YPaKCHHS TOJIOBHOTO
MO3KY 1HILIOTO TeHe3y, HapUKIaJ — IHCYIBT.

B MmaiibyTHbOMY MJIaHYEMO IPOBECTU PO3-
IIMpEHEe JOCIIJDKeHHS, U TPYyIH MoHaja 25 ma-
IIE€HTIB 1 3BY3UTH KOJIO AOCIHIHKCHHS JO Ia-
IIEHTIB O/IHI€T BIKOBOI IPYTNH Ta OAHAKOBOI 30HU
YpaXXeHHS TOJIOBHOTO MO3KY. TakuM 4YMHOM, MU
IUTAHYEMO 3MEHIIUTH PI3HUII0 B TTOYaTKOBOMY
CTaHI1 Malli€HTIB Ta 3p0OUTH JOCHIIKEHHS IPYH-
TOBHIIIIAM.

DiHaHCyBaHHS

JlaHe HOCHiKEHHS HE OTPUMYBAjO 30BHIL-
HBOTO (DiIHAHCYBAHHS.

Konduiikr inTepeciB

ABTOpH 3asIBIISIIOTH IPO BIACYTHICTh KOH-
¢uikTy iHTEpeciB.

3roga Ha nmyOJikaniro

7 MaIi€eHTIB, sKi Oylu Oe3MmocepeHbO 3aIy-
YyeHl 40 MOCIIIKEHHS 1 MAarOTh BIAHOIIEHHS 0
PYKOIIMCY HaJajdu 3roly Ha IMyOJiKaiii JaHoi
poboTw.
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Abstract: the rehabilitation of military personnel has been a priority direction of our state since
2014, since an increasing number of military personnel need the effective provision of rehabilitation
services is necessary, it will contribute to their faster socialization in civilian life and restoration to
a condition that allows them to perform combat tasks. Open Traumatic Brain Injury is a mechanical
injury characterized by the penetration of fragments of various structures through the skin of the head
and bones of the skull, often reaching the brain membrane and brain tissues that are located deeper.
Injuries of this nature occur in the case of gunshot wounds or injuries caused by sharp objects. The
article examines the main complications resulting from TBI and presents the physical therapy meth-
odology for this contingent of persons who are at the subacute stage of rehabilitation. This technique
combines kinesiotherapy, hydrokinesiotherapy with the use of AI-Chi techniques, preformed physical
factors, mechanotherapy and art therapy. In order to evaluate the effectiveness of the developed program
of physical therapy for patients after receiving TBI, a study was conducted of a group of 7 patients who
were observed in the period of September — December 2023 on the basis of the KNP "Kyiv City Clinical
Hospital of War Veterans" in Kyiv.

Keywords: Brain Injuries; Rehabilitation; Physical Therapy Modalities; Art Therapy; Military
Health.
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TpomoboeMOo01ist TereHeBol apTepil y MOJIOAUX KiHOK:
CYYaCHHMI CTaH MPo0OJieMH MOIJISIAOM JiKapsi-iHTepHicTa

Tersasna ManbueBcbka, Ouabra Ilienoa

Harmionanpamii Menuuamii yHiBepcuteT iMeH1 O.0.boroMonbiid, kadeapa nponeneBTHKN
BHYTpiHBOT Menuian Nel, Kuis, Ykpaina
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Anomauia: eucoxa 3axeoplosamicmsv 1 JEMATbHICMb NPU  MAK 36AHUX  «CNPOBOKOBAHUX Y
mpomboemoonisx necenesoi apmepii (TEJIA) npusepmaromev ocmauHim wacom 6enuxy yeazy 00 yiei
npobnemu. B peanvHiti KniHiuHil npakmuyi 8iomMivaemscsi nocmitine 3pocmants nowuperocmi TEJIA,
WO NeHoI0 Mipoio 00yMosieHe NOKPAWeHHAM il 8UABTIEHHSA 3A805KU GNPOBAONCEHHIO CYUACHUX MEMOOi6
JabopamopHoi diacHocmuKu i 8i3yanizayii, wo Hadano 3mo2y i0enmughikysamu OinbuLy KitbKicmo KIHIYHO
He3Hauywux emooniu OpiOHux 2inok nezenesoi apmepii. Bipocionicme nidospu na TEJIA y monooux
JHCIHOK € 8UUJOI0, HIJNC ) UONO0BIKIE BIONOBIOHO20 BIKY, A MOOUDIKAMOpU pusuKy 0ewjo 8i0pi3HAIOMbCs
8i0 makux 6 uonosiuili nonyuayii. Omowce, memoro O0anoi cmammi OYI0 BUCBIMIEHHSA 2eHOEPHUX
ocobnugocmeti eHo3nux mpomoosie 6 yinomy ma TEJIA, 30kpema, y HCiHOK, 3 ONUCAHHAM (akmopie
PUBUKY, NPUMAMAHHUX JICiHOYIU nonynayii, a makooc cmpamudgpixayii TEJIA ma obrpynmyeanHio
8UOOPY NIKYBANLHOI cmpamezii 3aedHCHO 8i0 epyn pusuxy i 3 ypaxyeaunam cmami. Ilicis npogedenHs
AHaniMUYHO20 NOWYKY NYONIKAYil OCMAHHIX POKI6, WO CMOCY8ANUCL 8EHO3HO20 MPOMOOEMOONIZMY
i TEJIA, ax y 4on08ixi6, max i H#CIHOK, 0V10 0emanbHO BUCBIMIEHO MOOUDIKAMOpU PU3UKY HCIHOYOT
cmami. 3asnaveno, wo npu nioospi Ha TEJIA npemecmosa 6ipociOHicmb He 3a8xicOU 8paxo8ye
cmamegy NPUHALeHCHICMb. 3 02150y Ha me, Wo 8eHO3HI mpomMOoemOonil, Ha BIOMIHY 8i0 ApMePIaNIbHUX
mpom603i8, cnocmepi2aiomspcsl 8 Oinb Monodomy 8iyi, nidozpa na TEJIA y H#cinok iHKOIU 3aTUAEMbCA
HeOOOYIHEHOI0, NpU YbOMY He 3A8HCOU BPAXOBVIOMbCSA MOOUDIKAMOpU puzuxy mpomooemooniu y
HCiHOK. Busnauennss D-Oumepy ma pieHs mMpONoHiHY 3aIUaiomvbCsi HA CbO20OHI BANCIUBUM emAanom
OlazHOCMUYHO20 NOWYKY. Y cmammi Hageoeno 2enoepHi 8iOMIHHOCMI Y PIBHI MPONOHIHY, K MapKepy
NOWKOONCEHHS NPaso2o winyHouka. Ilpudinena yeaza 6i3yanizayitinum mMemooam 00Ci0#CeH s, 30Kpema
cnipanvuiu komn tomepuiti momozpagii (KT) ma ii 3nauennio 8 diaenocmuyi mpomo60emOOniUHUX
VCKIAOHeHb. 38epHeno yeazy paxisyie Ha makxmuky eubopy NiKyeauHs, sIKa OA3YEMbCsL HA OYIHYL PUBUKY
ma 6paxy8anti 2eMOOUHAMIYHOT CMAOIbHOCTI.

Kuarouogi ciioBa: BeHo3HHIA TpOMO0eMO0ITi3M, TeHIEPHA BIIMIHHICTb, MOJIOJI )KIHKH, TPOMOOEMOOJTis
JIETEHEBOI apTepil
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Beryn

JloHenaBHa TpomOoeMOoIist JiereHeBoi ap-
tepii (TEJIA) posmispanach sK 3aXBOPIOBAaH-
Hs Jofiel moxmioro Biky. Ha choromHi BeHO3HI
TPOMOO3U BBAXKAIOTHCS «MOJIOJIIUMI 3a apTe-
pianbHi. Yacrora TEJIA moaBoroeTsest micust 40
POKIB KOKHE aecsatupiyud. Cepel Mali€HTIB Y
Bimi Bix 20 mo 40 pokiB TEJIA y xiHOK € BIBi-
Yl 4acTilow, HK y YOJIOBIKIB, MPOTE Y Billl Bif
60 1o 80 pokiB BOHA Ha YBEPTh YACTIIIE 3yCTpi-
yaeTbes Bke y 4onoBiuii momysmii (Engbers et
al., 2010). 3aramom, 4010Bi4Ya CTaTh BBAXKAETHCS
(akTopoM pu3uKy JereHeBoi emOomii. Tak, aHani3
€MiIeMOJIOTYHUX JaHUX BCTAHOBUB, IIO CMEPT-
Hictb Big TEJIA cepen wonogikiB Ha 20-30% €
BUIIOI0, HiXk cepen xiHok (Borrero et al., 2007,
Turetz et al., 2018). Ilopsz 13 Bu3HaHUMU (HE3a-
JIEKHO BIJ] CTaTl) COUIbBHUMHU (DAKTOpaMu pU3UKY
BEHO3HUX TPOMOOEMOOITIi, TaKUX SK XipypriuHi
BTpPYYaHHs, MAaCUBHI TpaBMH, IMMOO1LTI3aIis, Xi-
MioTepamisi 1 370SKICHI 3aXBOPIOBAaHHS, Y KIHOK
CJIiJ] BpaXOBYBaTH CIMEHHUI TPOMOOTUYHMI aHa-
MHe3, Nepuuii TpoMooTHuHui enizon 10 40 po-
KiB, TPOMOOTHYHI YCKJIQJAHEHHS MIiCIs TPaBM,
orepartiii, TpoM003H 1 peruanByrodi TpomOodiIe-
OiTH Ti1 Yac BariTHOCTI, MICJIS MOJIOTIB, HA (HOHI
MpUMOMY  aHTUKOAryisiHTIB. TpoMOOTHUYHUI
pu3MK Oe3mocepeHbO HECYTh HEBAANl CrpolOu
€KCTPAKOPIIOPAIBHOTO  3aIUTiIHeHHsI, 0arato-
IUTiJHA BariTHICTh, CHHIPOM TINEPCTHMYIISAIT
SIEYHUKIB, BUKU/IHI B paHHI TEPMiHU, MiOMa BEJIH-
KHUX PO3MIpiB, TOBTOPHI ONEpaTUBHI BTPYYaHHS,
TSDKKI YCKJIaJHEHHS BariTHOCTI (BHYTPIIIHBOYT-
poOHa cMepTh IUI0/a, BiJIIapyBaHHS IUIALEHTH,
exnamrcis) (Bélohlavek et al., 2013; Shashwat,
2017). Cepen comarmuHUX (aKTOPiB 3BEpTaAE
yBary BIK MOHaA 35 pOKIB, MaIHHS, OKUPIHHA,
aprepiasibHa rineprensisa (Al), mykpoBuil nia-
oet (LI/]) 1-ro Ttumy, uncieHHI BHYTPIITHLOBEH-
HI MaHIMyJSAIi1, Aerigpararis, MeTaOOIIYHUN Ta
HedpornyHuit curapomu. He MeHII 3HaUyIumMu
€ TpHUBaJla 3HEPYXOMJICHICTh, BAPUKO3 BEH HIK-
HIX KiHI[IBOK, aKTHBHI 3amaibHi IPOIECH, OHKO-
acoriiioBani TpomOo3u Ta ximiorepamis. Octo-
POHB B iHIiNIAIii BEHO3HUX TpoMOOeMOomiii He
CTOSITh KOHTPALETIIisl i TOPMOHO3aMiCHA Tepartisi.

Mera

BucsitnenHss resaepHux — ocoOnaMBOCTEH
TEJIA y mMononux »iHOK, 3 OMUCAaHHAM (haKTo-

ISSN 2786-6661
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pIB pU3HKY, MpPUTAMaHHUX >KIHOYIM MOy,
XapaKTEPUCTHUK KITHIYHOI KapTUHU, 1arHOCTHY-
HUX TiaxofiB, a Takok crparudikarii TEJIA Ta
cTparerii JIIKyBaHHS 3aJICKHO Bijl TPy PU3HKY 3
ypaxyBaHHSM CTari.

Marepiaau Ta MmeToau

JlitepaTypHHii IOUTYK Ta aHaNI3 JaHUX MiX-
HapOTHUX HaykoMeTpuyHux 06a3 WoS, PubMed
1 BIZKPUTHUX HAyKOBHX JDKEpEN 3a KIIOYOBUMHU
CIIOBAaMH «TpOMOOEMOOITisS JIETeHEeBOI apTepiin,
«BEHO3HUU TPOMOOEMOOII3M», «TeHIEPHI BIJ-
MIHHOCT1», «TPOMOO3H Y KIHOKY.

Omsig i 00roBopeHHst

[lepmnii BUMaZOK BEHO3HOTO TPOMOO3Y,
MOB’SI3aHOTO 3 BHUKOPHCTAHHAM KOHTpAICNTH-
BiB, OyB onucanuii Jordan W.M. me y 1961 pomi
(Jordan, 1961). Biarozai BcraHOBICHUI HEPO3PUB-
HUI 3B’ 30K BEHO3HOTO TPOMOO3Y 13 3aCTOCYBaH-
HSM KOMOIHOBAaHUX OpAJbHUX KOHTPAILCTITHUBIB
(OK), mpu KX TPOMOOTHYHI PU3UKHU 3POCTAIN
y paszu (Stegeman, de Bastos, & Rosendaa, 2013).
Ha ¢oHni ectporen-recrareHHoi Teparnii TpoMOo0-
3W BBQ)KAIOTHCS YACTIIIMMHU B TEPIi TPU MIiCSII
BiJl MIOYATKY iX MpHUIlOMY, IPUYOMY TEepepuBYaC-
TUH Kypc MiBUINY€E PU3UK TPOMOO3y MITUOOKHX
BeH (TI'B) na 30-80%, sikuii 3101111100 TIEpE-
Oirae Oe3cuMnTOMHO. Bimomo, 1mo koMOiHOBaHI
OK inaykyroTs BeHO3HY Tpomboembomito (BTE),
HABaXJIMBINTY JAETEPMiHAHTY TPOQLII0 KOpH-
cTi/pusuky koHTpanentusiB (Vaillant-Roussel,
Ouchchane, & Dauphin, 2011). [Ipubauzxo no-
nouHa BunaakiB BTE y Monoaux »iHOK pernpo-
JTyKTUBHOTO BiKYy, TIOB’SI3aHa 13 3aCTOCYBaHHSIM
opanbHHUX KoHTparenTusiB (Dinger et al., 2010).
Bnpidi yacTimumu € TpomMOO3W TIIMOOKHUX BEH
(TT'B), mopiBusiHO 10 emOouii JereHeBoi apre-
pii, BOHU peecTpyBaiucs, BiAmoBinHO, y 60% i
30% xopucTyBa4iB KOHTpaLeriii BikoM Big 18 1o
49 pokiB (Dinger, Heinemann, & Kiihl-Habich,
2007). Haiibinpr BUCOKMMHU BBaYKAJIUCh PU3UKU
TPOMOO03y BIIPOAOBXK IMEPIIOTO POKY iX BUKOPH-
CTaHHS.

BukopucranHsi eCTpOreH-BMICHUX IIpemna-
paTiB SK 3 METOI KOHTpAIENIlii, TaK 1 B SKOCTI
3amicHOi ropMmoHanbHOi Tepamii (3I'T), minBu-
mye pusuku BTE cepen kiHOK y mpemeHonay-
31, Y TIOPIBHSHHI 13 )KIHKAMH TOTO X BIiKY, Kl iX
He BukopuctoByBanu (OR 5,0; 95% I 4,2-5,8
npotu OR 1,58; 95% JI, 1,52-1,64, Bignosin-
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HO) (Vinogradova, Coupland, & Hippisley-Cox,
2019). IIpu yomy, B 000X BUMaAKaX BHUIIA J03a
ectporeHiB Hece Bummid pusuk BTE i3 wmiH-
JUBICTIO PU3MKY BiJ PI3HUX THUIIB €CTPOIEHIB
(Dragoman et al., 2018). HeoOxigHo Haromocu-
TH, 110 TIPOTECTUH-BMICHI KOHTPAIIETITUBH 1 TOp-
MOH-BUBUIbHI BHYTPIIITHBOMATKOBI CITipai, sK i
TpaHncaepmanbHa miaroroska 31T, e 30i1b1TyBa-
u 1ieit pusuk. [Ipote BUCOKI piBHI €HIOTEHHUX
CTaTeBUX TOPMOHIB HE MOB’s3aH] 13 MABUIIICHUM
pusukoM (Stegeman et al., 2013; Vinogradova et
al. 2019; Dragoman et al., 2018).

3 omisily BIUTUBY Ha CHCTEMY FeMOCTa3sy, Ciij
3a3HAYMUTH, 110 €CTPOTCHM MiJIBUIIYIOTh aKTHUB-
HICTh (paKTOpiB 3ropTaHHS KpoBi, ocobOiauBo II,
VII, VIII 1 X, a Takox 301IbIIYIOTh PE3UCTEHT-
HICTb aKTMBOBAaHOTO MpoTeiny C — BIacHOro Mpu-
POIHOTO AHTHKOATYJSHTA OpraHi3My IIOAUHU
(Netyazhenko et al., 2018). Oxkpim 1pOr0o, OK
MPUTHIYYIOTH (DiOPUHOTITHYHHIA MOTEHITiaNl KPO-
Bi (Vaillant-Roussel, 2011; Dinger, 2007). [Toex-
HaHH# ne¢iuuty nporeiny C 13 myTauieto Jleine-
Ha YU IPOTPOMOIHY IpHU3BOAUTH 110 30-KpaTHOTO
30UTBIIEHHS PU3WKY TPOMOO3y, HaBITh 32 YMOB
BincyTHOoCTi puitomy OK, a y pasi ix 3acTocy-
BaHHJ 11el pu3uk 3poctae 10 150 pazis. Kniniuni
posiBM eMO0JIi1 JIereHeBo1 apTepii MOXyTb OyTH
Hecnenu(iyHUMU Yy THX, XTO IpuiiMae KomOi-
HoBaHi OK, mposBIsIFOUNCh TIBKU 0OJIeM y ma-
pakoCTaNbHIA Ta JOMATKOBIA IIJSHIN, a TaKOX
kanutem (Plu-Bureau et al., 2013; lorga et al.,
2017; Knowlton, & Korzick, 2014).

Haii6inp1n HeGe3meyHuM 3 TOYKH 30py TPOM-
OOTHYHUX YCKJIAAHEHb Y JKIHOK € BariTHICTDH 1
TMiCIAIoNoroBHi nepion. Jlerenea emoOodis 3a-
JIMIIAETHCS OJHIEI0 3 HAMYACTIIINUX MIPUYUH parl-
TOBOI CMEPTI y MOJIOAMX, 30BHI 3JI0POBUX JKIHOK,
0COONIMBO TiJ Yac BariTHOCTI Ta MICJsl MOJIOTIB.
TEJIA € npuunaoto 20% cmepTell MOPOIiTb.
Pusuk Tpom003iB i emOomiii mpu BariTHOCTI B 5
pasiB BHIIHI, 0COOIHMBO y TPETHOMY TPUMECTDI,
xoua nigsuiienuii pusuk BTE sBHO npucyTHiii 3
MIEPIIOro TpUMECTpPY BaritHOCTI. OCOOIHMBO 3poO-
cTaroTh pu3uku BUHUKHEeHHsI BTE micis mosmori
1 KecapiBOro po3THHY, a TaKOX TPH MPOBEACHHI
nepunypansHoi anecresii (Borrero et al., 2007).
[Ipu pOMy yIpoOAOBXK MEPIIMX 6 THXKHIB MiCISA
nojoriB pu3uk Bumuii y 20-80 pasis, a B mep-
M THKAeHb — HaBiTh Y 100 pasiB (Kevane &
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Ainle, 2023). Cnig 3a3Ha4MTH, IO Yy BariTHUX
KIHOK, TIOPIBHSHO 3 HEBAriTHUMH, 301IBIIYIOTh-
CSl PU3HMKH HE JIMIIE BEHO3HUX TpomMOoemOoiu-
HUX MOJIH, ale 1 apTepiaibHuX (13 NPUOIU3HUM
cniBBigHomeHHsaM 80% no 20%) (Clayton &
Gaugh, 2022). OCHOBHOIO PUYMHOIO ITiBHUIIIE-
HOTO PU3HMKY TpoMOOeMOOoITii ITiJT 9ac BariTHOCTI
€ TIepKoarymsiis, sika, "MOBIPHO, PO3BUBAETHCS
KOMITEHCATOPHO IJISl 3aXUCTY JKIHOK Bif] KPOBO-
T€Y Tepe] MOJIOTaMU 1 MOKIMBUMH BUKHUIHIMH.
Bimomo, mo ¢i3ionoriuHa BariTHICTH CYIIPO-
BOJDKYETHCSL MMIJBUIICHHSIM KoHIeHTpamii VII,
VIII, X ¢daxropiB 3ropTaHHs KpoBi Ta (axTopa
Binnebpanna, a TakoX 1ICTOTHUM MiABUIIICHHSIM
¢i6punoreny. Ynnnuku I, V 1 [X 3anmmarorbest
He3MminauMu. [Ipotein S, fioro akTuBHa, HE3B sI-
3aHa (opMa, HaBMAaKU 3HUKYETHCS MiA Yac Ba-
TITHOCTI, IPUTHIYYIOYH [IUM aHTHKOATYJISHTHUI
noteHuian. PiBHI 1Hri0iTOpYy akTUBaTOpA IIa3Mi-
Horeny tumy 1 (PAI-1) 306inbiuyrorbes BIsiTe-
po. PiBHi PAI-2, mo cuHTE3y€eThCs IUIAIICHTOIO,
pI3KO MiIBUIIYIOTBCS y TPETHOMY TPUMECTPI
BariTHOCTi. KoHIleHTamis MapkepiB yTBOpEHHS
TpoMOiHy, a came npoTpomOiny F1+2 Ta komr-
JIEKCIB TPOMOIH-aHTHUTPOMOIH, TAKOX 3POCTaE.
Oxkpim rinepkoarysitii, po3sutky BTE neBrHor0
MIpOIO CHPHSIIOTH 1 (Pi310JIOTIUHI 3MiHH, SKI CY-
MPOBOIXKYIOTh BariTHICT 1 MOJIOTH, a came — Top-
MOHAJIbHO-1H/TyKOBaHEe 301JIbIIEHHS BEHO3HOT
€MHOCTI Ta 3HMKCHHSI BEHO3HOTO BIATOKY, Me-
XaHIYHa OOCTPYKIisI MAaTKOl, 3HIDKEHHS pPyX-
JUBOCTI 1 MOMIKOMKeHHs cyauH. Jlikapro mep-
BHUHHOT JIaHKH, SIKWI CIIOCTEPIrae 3a BariTHUMU,
npu ctparudikauii TPOMOOTUYHUX PUBHKIB CIIL]
3Ba)KaTW HA CIMEHHUN TPOMOOTHYHUN aHAMHE3,
BIK cTapiie 35 poKiB, CYIyTHI 3aXBOpPIOBaHHS,
tpombodiniro (Middeldorp et al., 2023). Tectu
Ha AHTHKapIiONIMiHOBI AaHTHTIJIAa, BOBYAKOBUI
AQHTUTCH, [2-IJIIKONPOTEiH € CKPUHIHTOBUMHU B
JiarHOCTUIll  aHTU(HOCOIIMITHOTO CHHIPOMY,
KU HEpPIOKO BBAXKAETHCS BU3HAHOIO MPUYU-
HOI0O TpOMOOEMOONIIYHUX YyCKIaaHeHb (James,
2009). Skmo y 4oNOBiKIiB Ta HEBAriTHUX KIHOK
3a 10ro MPUCYTHOCTI MpernaparoM BUOOpY € aH-
taroHicT Bitaminy K (Bapdapun), To y BariTHuX
KIHOK — HU3bKOMOJIEKYNsapHi renapuau (HMI)
B mpodimakTuyHUX no3ax. [laHenmp mociikeHb
MpU MMi103p1 Ha TpoMOOo(UIit0, pa3oM i3 aHTHU-
dbocdominiTHUMU aHTUTIIAMU, Ma€ TaKOK BKITFO-
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yatu TecTyBaHHs V (daktopa Jleinena, myrariito
reHa nporpom6Oiny 20210A, BiIXuIeHHS Y BMICTI
MPUPOTHUX AHTUKOATYISHTIB aHTUTPOMOiny-1I1,
nporeiny C abo nporeiny S (Kevane & Ainle,
2024; Middeldorp et al., 2023).

Hepinko ne6ror TEJIA sik y 4ONIOBIKiB, Tak
1 y KIHOK TPUKPHBAETHCS II€ HEPO3Mi3HAHU-
MU 3aXBOPIOBaHHSMH BHYTPIIIHIX OpraHiB, L€
CTOCY€ThCA 3ACOUIBIIOTO ayTOIMyHHHX TIpOIIe-
CiB, pEBMATOJIOTIYHUX 3aXBOPIOBAHb, TAKUX SIK
CHUCTEMHUN YEPBOHMM BiBUAK, JIE€PMATOMOJIMIO-
3uT 1 T.1. HemomaBeo MenuyHa CIIbHOTA CTHK-
Hynach 13 BUKIUKOM SARS-CoV-2-acomiiioBa-
HUX TpoMO0eMOOoIIiil He Jullle JIereHeBoi apTepii,
ane W 1HIMX JIOKami3amii, Hepiako 3 daralbHu-
MU HacJiJIKaM{, TIPUYOMY HE TUIbKM B PaHHIN
nepion 3axBoproBanHHs, ane 1 Long-Covid-19,
PO3KPHUBIIN MPHUPOY IMyHOTPOMOO3IB SIK BHUSB
€H/I0TEJITIB 1 MIAKPECIUBIIYN 3B’ 30K IMyHHOTO
3arajeHHs, 30KpeMa LIUTOKIHOBOMY IITOPMY, 13
tpombo3amu (Farmakis et al., 2022). Bigmiueni
punaaxku TEJIA micis mensieHb BaKIIMHOIO Bil
Covid-19, He3aneKHO BiI CTaTi.

OcTaHHIM YacoOM € ITOBIIOMJIEHHSI CTOCOBHO
noenHanHsa oHkoacoriiioBanux BTE Ta ximiore-
pamii i3 apTepiaTbHUMHU TpoMOo3amu (1iepedpaib-
Hi IHCYNBTH, 1HQAPKTU MioKapAa), 1o norpedye
NIPOBEJCHHS TPOMOONPO(DITaKTUKU SK B apTepi-
aJIbHOMY, TaK 1 BeHO3HOMY pycnax (Xiong et al.,
2023). AprepianpHi Ta BEHO3HI TpomOoemOorii
MOXYTh BUHHMKATH SIK JIO, TaK 1 TICIIsl BUSIBICHHS
OHKOIIPOIIECY, CIIPUSIOYH ITiBHIIEHHIO 3aXBOPIO-
BAaHOCTI Ta CMEPTHOCTI, OB S3aHOI 13 pakoM. 3
oMy Ha OaraTtorpaHHICTh MaTO(i310JOTTYHUX
MEXaHI3MIB BEHO3HUX TPOMOO3iB, IPOBiIHA POJIb
B OHKO-aCOIliIHOBaHMX TPOoMO03ax BIIBOIUTHCS
TYMOP-HEKPOTHYHOMY (akTopy SK IHIIIaTOpy
rinepkoarysiii, 3aiiBuil pa3 miKpecIoun B3a-
€MO3B’ 30K MPOLIECIB 3anajeHHs Ta TpPoMOOyTBO-
penns (Panageas & DeAngelis, 2021).

[ono imionaruunoi TEJIA, mpencraBieHoi B
CY4YaCHHUX PEKOMEHJallisIX B pyOpHKallii «Hectpo-
BokoBaHa» TEJIA, ogHe 3 MpOCHEKTUBHUX KO-
TOPTHHX JIOCIIKEHb, SIKe BKITIOUAIIO KiHOK-Me/I-
cectep, BUSBHIO 3B S30K MK 1110MaTHYHOIO
TEJIA Ta romuaam#, 1o OyJid TPOBEICHI CUITIN
ynpoaosxk TwkHA. JKinku, siki B 1988 1 1990 po-
Kax MOB1IOMUJIH, III0 BOHM cuaian Outbiie 40 ro-
JIUH Ha TYOKJICHb, MaJId OUTBIIT HIXK yBIYl BUIIAN
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PHU3HK JIETEHEBOT €eMOOJTi1, MOPIBHSHO 13 )KIHKAMH,
SKi TIOBIIOMHIIM, TIO B MEPioj] CIOCTEPEKEHHS
cuainu menme 10 romuH Ha TwxaeHb (Engbers
et al., 2010). Tak, 32 yMOB MEHIIIOI PyXJIMBOCTI
Jronei B cuity mpodeciiinoi iX AismpHOCTI (TpH-
BaJIe CHIIHHS 3a KOMIT IOTEPOM, aBiameperniT Ha
BEJIMKI BiJICTaHI/TpHUBajia TIOAOPOXK aBTO) 1 COIIi-
aTbHOI TIOBEAIHKM 3pOCia KUIBKICTh BHUMAIKIB
BeHO3HOro TpoMboembomismy (Czuprynska &
Arya, 2020). A ue Toii ¢akt, SKMM B peanbHIl
KJIIHIYHIA MPAKTHII HE CITiJ] HEXTYBaTH.

AHami3yrouu TeHIepHi BIAMIHHOCTI B KIIiHIY-
Hux nposiBax roctpoi TEJIA, ciix 3a3Ha4uTH, 110
6113bK0 56—89% sIK YOJIOBIKIB, TaK 1 )KIHOK CKap-
JKaThCsl Ha 3aJIUIIKY, X04a Y JKIHOK BOHA € JICHIO0
yactimoro. binb B rpynsx (14-61%) € npyrum 3a
MOLIMPEHICTIO CUMIITOMOM CEpej] MAalll€HTIB 13
TEJIA, npoTe BiH YacTillle 3yCTPIYAEThCS Y 4O-
noBikiB (McHugh et al., 2020; Rosovsky et al.,
2019). CunkonanbHi CTaHU MPEBATTIOIOTH Y KIHOK
(4-22% nauientiB) (Barrios et al., 2018). Kposo-
XapKaHHA OMHUCaHO y 2—7% NalieHTIB 1 yacTime
y wonoBikiB (McHugh et al., 2020). [nctpymen-
TU cTpartudikaii pu3uKy MOXYTb MO-Pi3HOMY
CHpaIboByBaTH y 40ioBiKiB 1 kiHOK (Tanabe et
al., 2018). Omnak, Taxikapis i TIMOKCisl HaIIHHO
nependadae HECIPUATIUBHUH mepedir cepen 000x
crarei.

Hepinko TEJIA ycknagHiO€TbCcs TPOMO-iH-
(GapKkTHUMH TMHEBMOHISIMH, T1JIpPOTOpaKCaMH,
TOCTPOI0 TPABOILTYHOYKOBOK HEIOCTaTHICTIO
(roctpe Cor pulmonale), )KUTT€BO3ArpOXKyOUUM
npu MacuBHiIi TEJIA 0OCTpyKTHBHUM IIOKOM
(Jayanna et al., 2020; Kobayashi et al., 2024).

KinbkicTs 3apeectpoBanux Bumanakis TEJIA
3pocia BTpHUi y MOpiBHSAHHI 13 80-MH pokamu
MUHYJIOTO CTOPIYYs MICJ]IS 3alpOBaKEHHS B Jli-
arHOCTHUIl BHCOKOYYTIMBUX D-numepiB 1 crmi-
pansHOi KT-anriorpadii yereHs, 3aBIsSKH SKUM
30UIBIIMIIOCH YUCIIO BUSBIICHHS KJIIHIYHO HE3HA-
YUMUX eMOOJTii APIOHMX TJIOK JIETEHEBOT apTepii
(Deng et al., 2015; Jarman et al., 2021; Song et
al., 2016).

Icuye BiHOCHO HeOaraTo JOCIHIKEHb, MPH-
CBSYEHUX BiAMiHHOCTAM y Bisyamizamii TEJIA,
noB’si3aHuX i3 crartio. KT-anriorpadis € meto-
JIOM Bi3yauti3allii, SKOMy HaJa€ThCs TepeBara siK
y YOJIOBIKIB, TaK 1 y *iHok (Stein et al., 2007;
Behnam et al., 2024). V nocnimkenni Prospective
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Investigation of Pulmonary Embolism Diagnosis
I (PIOPED II) KT-auriorpadis Mamna CXOxy
Yy TJIUBICTb 1 OLIBII BUCOKY crienudiuHicTh (97%
potu 93%, p = 0,015) ans miarHoctuku TEJIA
y XKIHOK, Y TIOpiBHSHHI 13 4YOJIOBIKAMH, MpOTE
B JOCHIDKEHHI BUKOPHUCTOBYBAJHCH 4-3pi30Bi
KOMIT'FOTepHI ToMoTrpadu, fKi JEHo MOCTyIa-
10ThCsl cydacHuM OaratospizoBuM KT (Stein et
al., 2006). B inmomy nocinimxensi (Meinel et al.,
2013) 6yB 3pobneHnii BUCHOBOK, 1110 CTaTh Malli-
€HTa He BIUIMBA€ HA JIETEHEBUW KPOBOIUIMH Ii[
yac KT-anriorpadii. BiacyTHi Takox IaHi 11010
TeHAepHO-CeU(piuHOT  €(PEKTUBHOCTI I1HIIHUX
JIarHOCTUYHHUX METOJIIB Bi3yaui3allii, BKIFOYAIO-
4YM BeHTWISALIHHO-TIepdy3iiiHe CKaHyBaHHSA 1 Tpa-
TUIIHY JereHeBy aHTiorpadiro.

[[lono mabopaTropHOi MiarHOCTHKH, BiJIOMO,
IO MiJBUINEHUH piBeHb Tporoniny npu TEJIA
BKa3ye Ha TIOIIKOKEHHS MiOKap/ia paBoro MLTy-
HOYKa, 0co0nuBO mpu Horo auceyHkmii. Crifg
3a3HAYMTH, 10 JJI KIHOK OyB 3ampOIOHOBAaHUN
OLTBIII HU3BKUI MOPIT TPOMOHIHY IS BUSBIICH-
HS TIOIIKO/KEHHST MioKap/a (K, 30Kpema, 1 B JIi-
arHocTUll 1H(APKTY MioKapaa), 4epe3 MEHIy y
HUX Macy MioKapja, MOPIBHSIHO 13 YOJIOBIKaMH,
HaBiTh MpHU Kopekii 1o macu Tina (Mingels, &
Kimenai, 2018). ¥ CILIA GyB Briepiiie cXBajaeHUi
BHCOKOYYTJIMBUH aHaIi3 CEPLIEBOTO TPOTIOHIHY 13
MMOPOTOBUMH 3HAYEHHSMH, 3aJCKHO BIJ[ CTaTi,
TOJIl SIK aHAJIOTIYHI TIOPOTOBI 3HAYCHHS JJIsl aHA-
niziB Ha D-mumep 3atBepmkeni He Oymu (Rocco
et al., 2019; Gunsolus et al., 2017; Romiti et al.,
2019). Xoya y AEKIIBKOX PETPOCIEKTHUBHUX H0-
CIIJDKCHHSIX Y KIHOK BUSIBJISUIUCH OLITBII BUCOKI
piBHi D-umepy npu TEJIA (Righini et al., 2014).
XKinku, y sIKUX 3aCTOCOBYBaBCSI €K30I'€HHUI ec-
TpOTeH, MaJu OLTBII BUCOKI piBHI D-1umepy, Hixk
XKIHKH, KUM BiH He mpusHadaBcs (Eichinger et
al., 2014; Lew et al., 2017; Kabrhel et al., 2010).
€ Tmporo3uIlil BAKOPUCTOBYBATH CKOPPETOBaHi 3a
BIKOM TOpPOTOBi 3HaueHHs D-gumepy y mairieH-
TOK ctapiie 50 pokiB, MOAIOHO, SIK 1 y YOJIOBIKIB
(Sharp et al., 2016).

Bin MOMEHTY MOCTaHOBKHM AiarHo3y OILliHKa
BakkocTi TEJIA Binirpae 1oMiHyIOUy pojib AJIs
BUOOpPY TAKTUKM JIKYBaHHS 1 MPOTHO3Y, OCKLIb-
KM KJIIHIYHA KapTHHA MO)KE BapilOBaTH Bij JieT-
KHX CHMIITOMIB J0 pamtoBoi cmepti (Kearon et
al., 2016). Cepen KIIHIYHUX MPOSBIB T1MOTEH31,
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30KpeMa, € OLIbII BaroMOl O3HAKOIO JUISl MPO-
THO3YBaHHS CMEpPTi, HK PEHTI€HOJIOTIYHI JIaHl,
po3mip 1 Ttomika TEJIA.TEJIA Bucokoro pusmu-
Ky, KiacudikoBaHa paHilie sSK MacHBHa, IPO-
SABJISETHCA TEMOAMHAMIYHOK HECTAOUIBHICTIO 1
FiOTEH31€10 Yepe3 TroCTpy MPaBOLLTYHOUYKOBY
HEJIOCTATHICTh 1 00yMOBIIOE PU3HK cMepTi 25%
ynpozaosx 30 aniB (Righini et al., 2011; Masotti
et al., 2016). Xoua crars BBe/IeHA B OLIIHKY IIIKa-
mu PESI (Pulmonary Embolism Severity Index,
IIKaja BU3HA4Y€HHA pusuKy 30-1eHHOI cMepT-
Hocti npu TEJIA) me 2005 poxy, mpu BUCHOB-
kax crpomenoi ominku sPESI (cnpomena nika-
na PESI) B 2010 pori BoHa He cTajia 3HAYyIUM
MPEIUKTOPOM CMEPTHOCTI. 3 TOTO 4acy OIliHKa
sPESI Oyna minTBepakeHa B KOTOpTax, B SKUX
nepeBakanu kiHku (55%-60%). Xoua craTh He
€ ¢axropom pusuky B SPESI, nexinmpka mocmi-
JDKEHB MTOKa3ali, 10 BOHA MOXKE TOUHIIIE TIepe/-
0aunTH HECTPUSATIUBHUI Nepedir y KIHOK, HIX y
YOJIOBIKIB, HE3BaXKAIOUX Ha T€, 10 IeH ITOKa3HUK
cipaiboBye B 000x ctareid. Kpim toro, Oyno mo-
BEJICHO, 1[0 BUKOPUCTAHHS MOPOTOBUX 3HAYECHBb
OloMapkepiB, cnerudiuHUX IJIs CTarTi, MOKpa-
Iy€ MPOTHOCTUYHY I[IHHICTh peKOMEHAalliil €B-
pometicekkoro ToBapuctBa Kapmnionoris (€TK)
(Konstantinides et al., 2014).

XKinku 3 OLIBIIOI0 MMOBIPHICTIO, HIK Y0JIO0-
BiKHM, MalOTh Cepio3Hi KiiHiYHI o3Haku TEJIA
IPY TOCTYIUICHH], IPO MO CBITYHUTH OLTBIN Yac-
Ta TIMOTOHIS YU IIOK, BUINHMH THCK B JIETCHEBIl
apTepii, BUILI PiBHI HATPIM-ypEeTUYHUX MENTH/IIB
1 OLTBIIT YacTi JOKa3u AUCQYHKINT MPaBOTroO MUTY-
Houka Ha ExoKI" (Jenab et al., 2013; den Exter et
al., 2016). Ha croronHimHii AeHb 1aHi CTOCOBHO
renepaux BigMminHocTed npu EKI'-nmiarHoctu-
ui TEJIA wminimaneHi. [IpunaiiMui ofgHe mocii-
JOKEHHS TI0Ka3aJio, 0 y JKIHOK OuIbII MMOBipHa
cenrTanbpHa iHBepcis 3yous T, xapakrepHa Juist ae-
¢dopmarii mpaBoro NITYHOYKA, X04a HASBHI pEKO-
MeHJallli He BKJIIOYaloTh Lel KpUTepiil B IKOCTI
koMmmoHeHTa o1iHnku BaXKoCcTi TEJIA (Obradovié¢
et al., 2016). B nmpocrnekTUBHOMY IOCIIKSHHI,
o TpuBaio noHaxa 10 pokis, K.Keller i3 criBaBT.
BCTaHOBWIH, 110 Yy kiHOK 3 TEJIA wacrime pe-
€CTPYBAIUCH JTOKa3u AUCQYHKII MpaBOTo ILTY-
Houka Ha ExoKT, mopiBHSHO i3 4OJIOBiKaMH, X04ua
MOKA3HUKH JWJIATAIlil MpaBoro ILIyHOYKAa Ha
KT-anriorpagii cyrreBo He Bigpizasuuch (Keller
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et al., 2020). [amre gocnimxeHHs 3a ygacti 47.000
MHaILI€HTIB BUSABWIO OUIBIIMI BIJCOTOK XKIHOK 13
nucdyHKIIi€ero npaBoro nutyHouka Ha ExoKT, Bu-
MIPSIHOIO 110 CITIBB1THOLIEHHIO €KCKYPCii KUIbISA
TPUKYCHIIabHOTO KJIalaHa JI0 PO3paxOBaHOTO
CHCTOJIIYHOTO THUCKY B JIET€HEBIN apTepii (1HIeKc
TAPSE) (Obradovi¢ et al., 2016; Keller et al.,
2020).

CTOCOBHO JIiIKyBaHHSI TPYIH BHUCOKOTO PH-
3UKY, KIHKU pijalle, HDK YOJIOBIKU OTPUMYIOTh
tpombomizuc (Meyer et al.,, 2014). Yomnosikam
YacTille MPOBOJATh XIpypridHy TPOMOEKTOMIIO,
BIAIOUMCH 10 CYYaCHHUX KaT€TEPHHUX TEXHOJOTiH
(Desai, 2021; Zuin, Lang et al., 2024; Jayanna et
al.,2020). EkcTpakopriopajibHa MEMOpaHHa OKCH-
renanis (EKMO) Takox pigko BUKOPHCTOBY€ETHCS
B nikyBaHHi roctpoi TEJIA y *iHOK, 3 BUCOKOIO
JeTanbHICTIO y il Kareropii xBopux (Elbadawi
et al., 2019). V mnauieHTiB cepeIHbO-HU3BKOTO
PU3UKY JIIKyBaHHS BKJIFOYA€ CHCTEMHY aHTH-
KOAryJifIliio TermapuHaMH: HePPaKIiOHOBAHUM
(H®T') yn mm3pkomonekynsspaum (HMI), anra-
ronicramu BiTamina K (ABK) a6o npsmumu me-
popansHumu  antukoaryisutamu (IIOAK), ski
€ KIIHIYHO e(eKTHBHI, MPOCTi y BUKOPUCTAHHI
(Blanco-Molina et al., 2014). ITepeBaru IIOAK
OJTHAKOBI JIJIsI YOJIOBIKIB 1 )KIHOK; HEMA€E TeHIEP-
HOT BIIMIHHOCTI B TIOKa3HUKAaX PEIUIUBYIOYHX
BTE (Loffredo et al., 2016). 3a nanumu peectpis,
xiHku pimme npuitmaiots [TOAK (Bejjani et al.,
2024). XKiaku, sk MpaBUIO, OTPUMYIOTh OUIBII
BHCcOKi cepenni 1o3u HMI' (ME/kr/nens), mopis-
HsHO 13 yonoBikamu (Rosovsky et al., 2019). Ha-
BITh IIPU KOHTPOJI J103H, Y *KIHOK BU3HAYAIOTHCS
OLITBIII BUCOKI PiBHI reapuHy B CHPOBATIIi KPOBI 1
nosii 3HaueHHss AUTY, mo nependavae ¢iziono-
TiuHy peaxiiito 3aiexHo Bif crari. Cepen ocib i3
TEJIA, mo otpumyrots JikyBanHs ABK, y sxiHok
YacTille CIOCTePIiraloThCs HaATeparneBTUYH1 piB-
H1 MHO (>3,0). VY 4o510BiKiB BiiMivaeThcsi Ha 21—
46% HIDKYE YHUCTIO KIIHIYHO 3HAYYIUX HEBEIIH-
kux KpoBoted mpu npuiiomi [TIOAK, HiX y KiHOK.
Xoua J1esKi aBTOPU BiIMIYAIOTh OUIBIIY YacTOTY
KpOBOTEY Y KIHOK, MOB’sI3aHy 13 BIAMIHHOCTSIMU
y J03yBaHHi, aOcopOuii mpemnapary, po3mnoini,
(hapMaKOKIHETHIli 1 BUBEICHHI aHTUKOATYJISHTIB
(Bejjani et al., 2024). Ha nani noka3Huku 6e3mo-
CepenHii BIIMB MAIOTh TAKOXK (Di310JI0TIUHI MI0-
MICAYHI KPOBOBTPATH y *KIHOK. 3 1HIIOTO OOKY,
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BIK, CYIlyTHI 3aXBOPIOBAHHS MOXKYTh TaKOK OyTH
MPUYMHOIO MiJIBUIIICHOT TEHACHIIT 10 KPOBOTEY
y XKiHOUIH momyssii. B omqHOMY 13 AOCIHIKEHB
BCTAHOBIICHO, 1[0 CTaTh HE € (AKTOPOM PHU3UKY
KpoBoTeu npu Oaratodakropromy aHaumisi. [Tari-
€HTH, SKi MalOTh aOCOJIIOTHI MPOTUBOMOKA3HU JI0
aHTUKOATYJIALI1, 0COOIMBO MPH MIPOMI>KHOMY-BU-
coxomy pusuky TEJIA, € kannupatamu ist mo-
CTaHOBKHU (iIBTpa HIKHBOI TTOPOXKHUCTOT BEHH.
[Tpote, GararouncenbHi JOCTIHKEHHS TTOKa3aJIH,
10 y KIHOK PiJIIe BAAIOTHCSA A0 €T MPOIEAYPH.
TpoMOONITUKY B TaHUN Yac HE PEKOMEHIYIOThb-
Cs IS TAIEHTIB 13 cepemHiM pu3ukoMm (Zuin,
Bikdeli et al., 2024). Jlesiki aBTOpH BBa)karoTh,
110 >KIHKH MOXYTb MaTu O1JIbIINIA PU3HK, HIXK YO-
JIOBIKH, SIK 1 BIIMIYEHO IS IHITUX METOIB JIKY-
BaHHs TEJIA. B perictpi cTparerii ynpaBiiHHS
i mporuosyBanusi TEJIA (MAPPET) tpomb6oui-
3UC CTaTUCTUYHO 3HAYMMO 3HUXKYBaB 30-1eHHY
cMmeptHicTh 'y YonoBikiB (11,0% mporu 2,7%;
p = 0,03), anme ue y xinok (11,1% mporu 6,3%,
p =0,18). [ToxibHO 10 HOTO MOKA3aHO, IO JKiH-
ku 3 TEJIA mpomixkHOTO PU3KKY, paHI0Mi30BaH1
y TpyIy TPOMOOI3UCY, MAJIH 3HAUYHO BUIILY KOM-
MO3UTHY KIHIIEBY TOYKY BHYTPIIIHbOMIKAPHIHOT
CMEpPTHOCTI UM ecKayalii Tepamnii, y MmopiBHAHHI
i3 gonopikamu (OR 2,68 [95% I 1,34-5,36],
p = 0,005). Pusux kpoBoTed BiJ TpomOOIi3UCY
TaKOXX BUSBHUBCS BUIIIUM Y KiHOK. Tak, y 3-X 10-
CJiDKEHHSX OyJI0 BCTAHOBIICHO, IO TPOMOOITi3HC
OB’ SI3aHUH 13 BUCOKUMH MOKA3HUKAMHU BEJIUKOT
KpoBoOTeui (MOPIBHIHO 13 Myanedo) y KIHOK, ajie
He y "onoBikiB (Meyer et al., 2014; Geibel et al.,
2007; Campbell et al., 1998).

BucnoBok

TakuM YWHOM, BEHO3HHI TPOMOOEMOOJII3M
1 TEJIA, 30kpema, y KiHOK 3aJUIIAETHCS 3a-
IPO3JIMBUM [JIsl KUTTA cTaHoM. Jlo BUXOmy B
cBiT pekomennanii €TK 3 miarHOCTHKHM Ta JIi-
KyBaHHS BEHO3HUX TpoMOoemOoutiii (2008, 2014
1 2019 poky) cam miarno3 TEJIA nepigko Oys
CIIEKYJISTHBHUM — B OJIHMX BHITaJIKaX HE PO3-
Mi3HaBaBCs TaM, Jie BiH JiiiCHO OyB, a B IHIIINUX
OyB rinepaiarHocroBanuM (Dobler, 2019; Zuin,
Bikdeli et al., 2024). | xo4ya Hapas3i He iCHY€ UiT-
KHX pEKOMEHJAIliil MO0 TeHACPHUX OCOOIH-
BocTel BeneHHs namieHTiB 3 TEJIA, g Tema He
BTpa4a€ CBOET aKTyaJIbHOCTI 1 BUMArae mojajib-
VX TOCIIIKEHD.
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dinaHCyBaHHSA

JlaHe oCIiPKEeHHs He OTPUMAJIo 30BHILIHbO-
ro (iHaHCYBaHHSI.

Konduiixr intepeciB

ABTOpH 3asBIISIIOTH PO BIJCYTHICTH KOH-
(GITiKTY 1HTEpEeCiB, IaHA CTATTS HE € MPEIMETOM
KOMEPIIITHOT 3a111KaBJI€HOCT] Y BUHATOPOJIH.
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Abstract: the high morbidity and mortality in so-called "provoked" pulmonary embolism (PE) have
recently attracted a lot of attention to this problem. In real clinical practice, there is a constant increase
in the prevalence of PE, which to some extent is due to the improvement of its detection due to the intro-
duction of modern methods of laboratory diagnostics and imaging, which made it possible to identify a
larger number of clinically insignificant emboli of small branches of the pulmonary artery. Young women
are more likely to be suspected of PE than age-matched men, and the risk modifiers are somewhat differ-
ent from those in the male population. Therefore, the purpose of this article was to highlight the gender
characteristics of venous thrombosis in general and PE, in particular, in women, with the description
of risk factors inherent in the female population, as well as the stratification of PE and the justification
of the choice of treatment strategy depending on risk groups and taking into account gender. After an
analytical search of recent publications related to venous thromboembolism and PE in both men and
women, female risk modifiers were detailed. It is noted that in the case of suspected PE, the pretest prob-
ability does not always take into account gender. Given that venous thromboembolism, unlike arterial
thrombosis, occurs at a younger age, suspicion of PE in women is sometimes underestimated, and risk
modifiers for thromboembolism in women are not always taken into account. Determination of D-dimer
and troponin levels remain an important step in the diagnostic search today. The article shows gender
differences in the level of troponin as a marker of right ventricular damage. Attention is paid to imag-
ing research methods, in particular spiral computed tomography and its importance in the diagnosis of
thromboembolic complications. The attention of specialists and the tactics of treatment selection, which
is based on risk assessment and taking into account hemodynamic stability, are drawn.

Key words: Venous Thromboembolism; Gender Difference; Young Women; Pulmonary Embolism;
D-Dimer
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Anomauia: 3acmocy8anHa necmuyudie 8 a2ponpomucio8omy cekmopi Ykpainu e negio '€ MHO0 yMOBOI0
OMPUMAHHS BUCOKUX 8DOJICAI8 1 € HAUOIIbUW NOWUPEHUM 3ACO00M 3AXUCMY CLIbCbKO2OCNO0APCHKUX
KYIbmyp. AKmyanvHum 3a1Uuaemsvcs NUMAanHs 6Nau8y KoMoinayitl necmuyuodis, npu ix 3acmocy8aHHi
8 cucmemax ximiuHoz2o saxucmy. Memoro pobomu Oyna oyinka pu3uxy OJia HaceleHHs. CHOXCUBAHHS CO,
BUPOWEHOI NPU 3aCMOCYB8ANHI NeCMUYUOI8 8 Cucmemi XIMiUHO20 3axucny 0/ NPOSHO3Y68AHHS Hebe3neKu
iX NAUBY MA 3HUNCEHHA NECMUYUOHO20 HABAHMAICEHHS HA HACeleHHs. B pobomi sukopucmani memoou
HAMypHO20 CHOCMEPEHCEHHS, MAMEMAMUYHO20 MOOENIO8AHHA, XPOMAMOozpagiuni, po3paxyHKosi i
CMamucmu4ti Memoou ananisy pesyromamie. Ompumari pe3yiomamu MamemamuyHo20 MOOen0B8AHHS.
NOKA3aaU, Wo 6 IPYHMOBO-KIIMAMUYHUX YMO8aX Yxpainu cedakcan, (ryoiokcouin, memanaxcun-M,
npomempuH, OUK8am pyuHylomsca 3 Tsy <5 0i6, i Hanexcamv 00 MANOCMIUKUX —CHOIYK, 1amMOO0a-
yueanompuH pyinyeascs 6 pociurax coi 3 130 6 dianazoni 15-30 0i6, wjo 6xazye na cmitikicms CnoiyKu,
abamexmuH, XJA0pPAHMPAHININDOI, A30KCUCMPOOIH, Oupenoxkonaszon, nidigaymemoden pyuHy8aAIUCH
Y coi 3 Ts0 8 dianasoni 5-14 0i6, wo ceiduums npo nomipHy cmivxicms 32i0no 3 [[Canllin 8.8.1.002-
98. Byno 6cmanoieHo, wjo Oinbuicms 00CHIONCYBAHUX OIIOUUX PEUOBUH 3a THME2PATbHUM NOKASHUKOM
Hebesneunocmi npu eaxcusanti npooykmie (IIIHBII) nanexcamv 0o 4 xkiacy (manomebesneuni), 3a
BUHAMKOM  AOAMEKMUHY, JTAMOOA-YUAIOmpuHy i OugheHoKOHA30my, AKi Hanexcamv 00 NOMIPHO
Hebe3neunux cnonyk (3 kaac). Pospaxoeana saeanvha cymapua Hebesneka 8niusy 3a1UmKo8Ux Kiibkocmetl
OlI04UX peHOBUH NPU BUKOPUCMAHHI cyMiutesoeo necmuyudy Batibpanc — cmanosumy 1,13 % 6io JJ/[/]
pryoioxconiny, Amnnico — 0,38 % 6io /U] aamboa-yueanompuny, Amicmap Tono — 1,32 % eio 1
ougenokonasony i Mipasic /yo— 1,09 % 6io /1] ougpenoxonasony. Pospaxyrnox kombinosarnozo eniugy
VCIX CKIA00BUX CUCEMU XIMIYHO20 3aXUCMY COi NOKA3AU, WO CYMAPHA Hebe3neKa U8y 3alUUKOBUX
KinbKocmetl Oilouux peuosuH (cedaxcaw, QuyoiokcoHin, memanaxcun-M, npomempun, abamexmur,
XIOPAHMPAHITINPON,  TAMOOA-YUSAIOMPUH,  A30KCUCMPOOIH,  OugheHoKoHa301, nidighrymemodher,
oukeam) npu 3acmocyeéanni necmuyuodie Batiopanc, ['ezazapo, Bepmimex, Amnnico, Amicmap I'ono,
Mipasic [yo, Pecnon @opme cmanosumo 15,1 % 6io JJ/I/[ abamexmuny. Ompumani pezyivmamu
NOKa3au, o KOMOIHOBAHUIL 6NJIUG HA NHOOUHY NECMUYUOI8, AK CKIA00BUX CUCTEMU XIMIYHO20 3aXUCMY
coi, 3Haxooumscs 6 donycmumux medxcax. QOIPYHMOBAHO MEOUKO-CAHIMAPHI HOPMAMUBU DE3NeYHO20
3aCcmMocy8anHs (Cmpoku ouiKy8anHs 00 300py epodicato coi) ons npenapamie Baiiopanc i I'ezacapo — ne
nompebye, Pecnon @opme — 6 0i6, Amicmap ['ono, Amnuico, Mipasic /[yo, Bepmimex — 30 0ib.

KorouoBi cioBa: XiMiuHMHA pU3UK, 3a0pYJHEHHS XapyOBHX IMPOIYKTIB, 3aJUIIKUA TECTHLHUIIB,
IPOMAJICHKE 3[J0POB's, OL[IHKA PU3HKY, TOKCUYHICTb.
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Beryn

Cost — € OIHUM 3 OCHOBHHUX JDKEpEN OiIKiB
POCIMHHOTO MOXO/KEeHHS. COEBUI MTPOTEIH — 3a
BMICTOM aMIHOKHCJIOT OJIM3BbKUH 10 AESIKUX O1j1-
KiB TBAPUHHOTO TOXOPKEHHS (M’sica Ta MOJIOY-
HUX MPOAYKTIB). BpaxoByrouu aaHi BIaCTUBOCTI
coi, OCTaHHIM YacoM pi3KO 3pOCII0O BUPOOHHUIITBO
pOCIMHHOrO O1JIKa Ta 3aMiHa OUIKIB TBapUHHO-
rO MOXOKEHHS 3 METOI0 KOPEKIIii 310pOB’s JIt0-
muau (Pingxu Qin, et al., 2022). ITociBHi 110-
111, SIKI BAKOPUCTOBYIOTHCS IMiJI COIO CKJIaJar0Th
2655,5 tic.ra, mo ctaHoBuTh 11 % Bij 3arajib-
HOT TUIONII CITLCHKOTOCTIOAAPCHKUX yTims ([ep-
KaBHa CIIy>k0a cTaTucTUKU Ykpainu, 2024). [Ipu
BUPOLIYBaHHI COi, SIK 1 IPU BUPOILYBaHHI 1HIINX
KYJBTYp, Nepe0aueH0 BUKOPUCTAHHS TECTHIIN-
niB. Ha choroaHimiHii 1eHb Hali4yeTbes OMu3b-
ko 3900 mecTHIHAIB 1 arpoxiMikaTiB, JT03BOJIC-
HUX 10 BUKOpHCTaHHA B YkpaiHi ([lepxaBHuii
peectp nectunmnai, 2024). AcopTUMEHT Iiec-
TUIUIB MOCTIMHO PO3MIMPIOETHCS 332 PaxXyHOK
MECTUIMIIB HA OCHOBI CHHTE3y HOBHX PEUOBUH
Ta KOMOIHAIl BIJOMUX IIECTULMIIB B ONHIN IIe-
cTUIMaHIN Gopmynsauii. Tak mis 3axucty coi y
2024 pomi Bukopuctano 80 repOinuaiB (1moxia-
HI aMOHIWHHUX CITONYK, 1M1/1a30JIiHOHIB, OKCa30-
JiB, Cyb(OHIJICEYOBHH Ta 1H,), 43 1HCEKTUIIUIN
(kmacy aBepMEKTHHIB, HEOHIKOTHHOIIB, Mipe-
TPOiZiB Ta iH.), 69 QyHrinuaiB (kmacy Tpuaszo-
JiB, cTpOOUTYypHHIB, CEUOBHH, KapOamariB, aHi-
aiaiB Ta iH.). CyMapHO JUIsl 3aXHMCTy MOCIBIB COi
y MUHYJIOMY polii Oyiio Bukopuctano 2185,7 Ton
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nectuiuaiB  (epxaBHa cimyx0a CTaTUCTUKH
VYkpainu, 2024).

Jlana curyariisi BUMarae OLiHKUA PU3UKY IS
HaceJIeHHsI HeOE3MEeYHOTO BIUIMBY IECTHUIIHIIB,
SK TpHU X 130JIbOBAHOMY BIUIMBI, TaK 1 MpHU 3a-
CTOCYBaHHI CHCTEM XiMIYHOTO 3aXUCTY, OCKLIbKU
HWMOBIpHUI KOMOIHOBaHMI BIUIUB MECTUIUIIB Ha
3I0pOB’s JIIOJUHU TIPH TOCITIIOBHOMY BHECEHHI
a00 BUKOPUCTAaHHI KOMOIHOBAaHUX TECTUIIUTHUX
bopmymsiii € Bumum (SActpyo, A. M., & Omens-
uyk, C. T., 2022).

Mera

Orinka pU3UKy Ui HACENEHHS MPU CIIOXKHU-
BaHHI COi, BUPOIIEHOT MPU 3aCTOCYyBaHHI NECTHU-
[UIIB B CUCTEMI XIMIYHOTO 3aXHUCTy I IPO-
THO3YBaHHS HEOE3MEKH 1X BIUTUBY Ta 3HIDKCHHS
MECTULIM/IHOIO HABAHTAKEHHS HA HACCIICHHS.

Marepiaau Ta MmeToau

st nocmimkeHHs: 00paHo MEeCTUIIUAN PI3HUX
rpyn Ta KIaciB, SKi pEKOMEHJOBAHO A0 MOCIi-
JIOBHOTO 3aCTOCYBaHHsI Ha Pi3HUX €Talax Berera-
uii coi (Puc. 1).

JocnipkeHHsT TpPOBEAEH! 3TITHO  HAIllo-
HAJIbHUX PEKOMEHJAIl Ta 3 ypaxXyBaHHSIM IMij-
xomiB €C (FAO, 1986; nakaz MO3 Ne 289 Bin
25.06.2018; OECD No. 509, 2021). B pob6oti
BUKOPUCTAHO METOJ HATypHOTO EKCIEPUMEHTY,
MaTeMaTHYHOTO MOJICITFOBAHHSI 1 TPOTHO3yBaHHS,
xpomarorpadiusi i cratuctuuHi metonu. I1ix yac
BUKOHAHHS HATYPHHUX CIOCTEPEKCHb BiIOMpPATN
npodu coi (n=3) mpoTarom mnepiogy Bereraii,
MOYMHAIOUU 3 100M 00poOku (depe3 1 roauny),

I'pyna ETtan Bereranii KyJbTypH NPH 3aCTOCYBaHHI NEeCTHIHMIY
MeCTHIHAIB Jo ciBou / JTo cxomiB [Micns cxomiB
Hporpyiinuku | BaiiGpanc -
HaciHHSA (cemakcan, 50 /1 + ¢mymiokconin, 25 r/n +
Mmetanakcun-M, 37,5 r/n) /
I'epOinuan / T'ezarapn (mpomerpuH, 500 1/71) =
IncexkTHIMAN - Beprimek (abamexTus, 18 r/m)
- Awmiro (xsopanTpanininpon, 100 r/m,
nsMOma-ruranotput, 50 /i)
@yHTinuam - Awmicrap ['onn (a3okcucTpobin, 125 r/n,
mudenokonason, 125 r/m)
- Mipagic yo (migidymeroden, 75 r/m,
nmudenokonaszon, 125 r/m)
JlecukaHTH - Pernon ®opre (aukear iox, 200,0 /i)

Puc. 1. Cucrema XIMIYHOTO 3aXUCTY COL
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yepes 3, 7, 14, 21, 28 ni6 Ta mpu 300pi BpoxKaro
CO1 3 HACTyIHUM XpoMaTorpadiqyHuM aHaTI30M
JOCIIHKYBaHUX MaTpHUllb (3€JeHa Maca POCIHH,
3epHO, oiisi) (Tabn. 1). BusHaueHHs BMICTY Jit0-
YHMX PEYOBHH (JI.p.) B COi Ta 3€JI€HIN Maci pOCINH
MIPOBOMITN METOJIaMH BUCOKOE()EKTUBHOT piIHH-
Hoi (BEPX) Ta razoBoi xpomarorpadii (I'PX),
odimiitHo 3arBepmxeHnME MO3 Ykpainu.

Pesynbratn HaTypHHUX HOCHIIKEHb TpOaHa-
J30BaHO 32 JIOTIOMOTOK) METOAY MaTeMaTUIHOTO
MOJICJIIOBaHHS TTOBEAIHKHA TECTUIUIIB Yy COl Ta
pO3paxoBaHO MapaMeTPU CTIMKOCTI MECTHITUIIB:
KOHCTaHTa IBUAKOCTI pyinanii (k), mepion Ha-
niBpyiiHaiii (Ts) (Generic guidance. EU, 2011),
SIKI BUKOPHCTaHI JUIA OIIHKKA HEOe3MeuHOCTI
JOCTIIKYBaHUX MECTUIMIIB Ha CTIHKICTh Y Be-
TeTyIOUUX CLIBCHKOTOCTIOAAPCHKHUX KYIBTYpax
(JCanlIiH 8.8.1.002-98).

OnuiHKy pU3HKY JJIs1 HACEICHHS 3/11HCHIOBAIIN
32 METOIMKaMH, 3alpOMOHOBAHUMH (axiBLSIMHU
[ncturyty ririenn Ta exosorii HamionanbHO-
ro meanyHoro yHiBepcurery imeni O.O. boro-
MoutbIls (AHTOHEHKO A.M., BaBpinesuu O.II. Ta
iH, 2018), 3a iHTErpaJbHUM MOKA3HUKOM HeOe3-
nevyHocTi npu BxkuBaHHI npoaykris (IITHBII),
a TaKoX OIIIHIOBAJIM MMOBIpHUI KOMOIHOBaHUI
BITUB MECTULIUIB MPHU iX 3aCTOCYBaHHI B CHC-
TeMi XiMiuHOrO 3axucry coi (Sctpy6, A. M.,
Omenpayk, C. T., 2022). Mertonuka nependa-
9a€ OLIHKY BIJIHOCHOTO TOTEHIIIHOTO (hakTopy
(BII®). Ins uporo BUOUpanu 104y pEe4OBUHY
K «IHIEKCHY CIONYKY», a BII® iHmux peuoBun
pO3paxoByBaJId BITHOCHO iHAeKkcHO1. KombOiHOBa-
HUU BIUIUB OIIHIOBAJIM 3 TTonpaBKkoro Ha BITD.

CraructuuHy 0OpOOKYy pe3ynbTariB IPOBO-
JWIIA 3 BUKOPUCTaHHSIM mporpam MedStat v.5.2
(Copyright© 2003-2019) ta Microsoft® Excel®
st Microsoft 365 MSO (Bepcis 2305 306ipka
16.0.16501.20074).

Pe3syabTarn

HarypHhi croctepexeHHs MOKa3aiu, IO MiCIs
HepeanociBHOi 00poOKM HACIHHA COi MpenapaToM
Baiibpanc Ta BuciBy 00poOJIeHOrO HACIHHSA, a Ta-
KOXK TICIS 3acToCyBaHHs TepOinmmy [eserapn,
iX Jirodui pedyoBMHU He Oyino BHUSBIEHO B COi Y BCi
TEpMIHU CIIOCTEpEKEHHs. B X011 HaTypHUX ekcIe-
PUMEHTIB 3 BUBYEHHS JMHAMIKU BMICTY 1HCEKTH-
uuaiB (Beprimek, Amiutiro), GyHrinuais (AMictap
T'onn, Mipagic Jlyo) Ta necukanty (Permon ®op-
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T€) B CO1 BUABJICHO, 1110 3JHMIIKU MPAKTUYHO YCiX
JHIOYMX PEYOBHH MOCTYIIOBO 3MEHIITYBAIUCH Y COi
MPOTATOM MEpPioy BereTallii KyJabTypu Ta mpH 300-
pi Bpokaro He nepeBuiryBaau M/IP y coi (M/IP B
coi (3epHo): cenakcany — 0,01 mr/kr, (uyniokcoHi-
ay — 0,4 mr/xr, metanakcuny-M — 0,4 mr/kr, mpo-
merpuny — 0,1 wmr/kr, abamextuny — 0,01 mr/xr,
xnopanTpaniminpory — 0,05 mr/xr, aamOa-1ura-
aotpuny — 0,02 mr/xr, a3okcuctpobiny — 0,2 Mr/Kr,
nmudenokonaszony — 0,05 mr/kr, migigiaymerodpeny —
0,04 mr/kr, quksaty — 0,5 mr/xr, MJIP B coi (omis):
cenakcany, (yaioKCOHITY, MeTanakcmry-M, aba-
MEKTHHY, a30KCHCTPOOiHY, XJOpaHTPaHUIIIPOIY,
JIMKBATy, TU(EHOKOHA30JTy — HE TOTpelye, mpoMe-
tpuny — 0,1 mr/kr, miaignymerodeny — 0,05 mr/kr,
asmOa-uranorpuny — 0,02 mr/kr) (Puc. 2).

[Tpouecu merpanariii TOCTIIKYBaHUX TECTH-
IUIIB B CUIBCHKOTOCIONAPCHKHUX KYJIbTypax B
I'PYHTOBO-KIIMaTHYHUX YMOBaX YKpaiHH IiJIKO-
psUTMCST €KCIIOHEHIIIHHIN 3anexHocTi. Po3paxo-
BaHi koedinienTn aerepminanii (R?) 3naxomm-
nuck B nianaszoni Big 0,6 mo 0,9, siki BKa3zyrOTh
Ha aJIeKBaTHUN BHOIp €KCMOHEHLIWHUX PIBHSIHBb
JUIST MOJICIIIOBAHHS TIOBEIIHKH JIOCIIIKYBaHHUX
nectunuaiB (Puc. 2).

MareMaTu4HUI aHalli3 OTPUMAHUX PE3yJIbTa-
TiB B XO/ll HATYPHUX JOCTIIKEHb TUHAMIKH BMICTY
MNECTUILIUIIB B COT MMOKa3aB, 1110 B IPYHTOBO-KJIiMa-
TUYHUX YMOBaxX YKpaiHU /il04i PEYOBUHH CEaK-
caH, (IyIiOKCOHLI, MeTalakcuia-M, IpOMETpHH,
JUKBAT pyHHYOThCS 3 Tso <5 116 1 BiMOBiIHO, 32
CTIMKICTIO y BETETYFOUHMX CUTECHKOTOCTIONAPCHKIX
pociMHaxX Haiexarb 10 ManocTikux (IV kmac)
(ACanllin  8.8.1.002-98). T50 nsmOma-muura-
notpuHy OyB B miamazoni 15-30 mi6, mo Bka3zye
Ha Il xmac mebe3neuHocTi (CTIMKI CIOMyKH). Yci
HII J1iF091 PEYOBHHU PYWHYBAJIKMCh B COT1 MPOTS-
rom niepioay Beretartii 3 T50 B miana3osni 5-14 ni0,
o CBiAYUTH mpo momipHy cTikikicts (III kmac)
(ACanllin 8.8.1.002-98) (Tabmn. 1).

O1uiHKy pHU3HMKY ISl HACENIEHHS MPH CIIOXKHU-
BaHHI COi 3M1HCHIOBAN 3 BUKOPUCTAHHSIM MOKa3-
nuka [[THBII. Byno BctaHOBIEHO, IO OUIBINICTH
JOCITIKYBaHUX JIFOUYUX PEYOBUH TECTUIUIIB
B IPYHTOBO-KIIMATUYHUX yYMOBaX HaJEXaTh JIO
4 knacy (maynioHeOe3neyHi), 3a BUHSATKOM aba-
MEKTHHY, JIIMOIa-1IUTAJIOTPHUHY, TU(PEHOKOHA30-
Ty, sIK1 HaJIe)KaTh JI0 TIOMIPHO HEOE3MEeUHUX CIIO-
nyk (3 kmac) (tabm. 1).
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Or1iHKa KOMOIHOBAaHOTO BIUTMBY TE€CTHIIH/IIB
Ha 37I0pOB’ s JIIOAUHU MPH 1X 3aCTOCYBaHHI B CHC-
TeM1 XIMIYHOTO 3aXHCTy COi HaBeleHa B Tabm. 2.
SIK BUXOIMTS 13 1aHUX, HABEJCHUX B Ta01. 2, 3a-
rajpHa cyMapHa HeOe3NeKa BIUIMBY 3aJIMIIKOBHX
KUTBKOCTEH JiI0YMX PEYOBUH MPH BUKOPUCTAHHI
CyMIIlIEBOTO TeCTHIUIY BaiibpaHc CTaHOBUTH
1,13 % Big A/ dmymiokcoHiny («iHmeKkcHa
crionrykay), Amruriro — 0,38 % Big /1] mstmOna-
LUTaJIOTPUHY(«IHAEKCHAa CIHOJyKa»), AMicTap
Tong — 1,32 % Bin JJJ1 nudenoxkonazomy(«iH-
nekcHa cronyka») 1 Mipasic dyo 1,09 % Bin
JJ1 nudenokonazony(«iHAEKCHA CTIOIYKa).

BpaxoByroun TOH (akT, 1m0 AOCHIKYBaHi
IpernapaTy  3arnporoHOBaHl 0 MOCIIOBHOTO
BUKOPHCTAHHS B CHCTEMi XIMIYHOTO 3axHCTY,
HMOBiIpHMI KOMOIHOBaHMIA BIUIMB JIIOYUX PEYO-
BUH yCiX MECTUIUAHUX (OPMYIIALIIH IIPH CIIOXKH-
BaHHI cOi. Y 3B’S3Ky 3 BHUIICBUKIAJIECHUM, OYyJI0
BUKOHAHO OOYHCJIEHHSI KOMOIHOBAaHOIO BIUIMBY
YCiX CKJIQJJOBUX CUCTEMHU XIMIYHOTO 3aXHCTY COi
Ta BCTAHOBJICHO, [0 CyMapHa HeOe3MeKa BIUTHBY
3QJIMIIKOBUX KUTBKOCTEH IiI0OYMX PEUOBUH (Ce-
JaKcaH, (OIyJiOKCOHLI, MeTajakcuia-M, mpome-
TpUH, a0aMEKTHH, XJIOPAHTPAHLIINPO, JIMOaa-
LUTAIOTPUH, A30KCUCTPOOiH, IHU(HEHOKOHA3OI,
nigipaymeTodeH, AMKBAT) MpPH 3aCTOCYBaHHI
nectuiuaiB (BaiiOpanc, I'e3arapm, Beprimek,
Awmrutiro, Amicrap Tona, Mipasic [lyo, Peron
®opre) cranoButh 15,1 % Bix JJJ1 abamexTu-
HY («IHJIEKCHA criomyka»). OTpumaHi pe3ynbTaTu
CBiTYaTh MPO JOMYCTUMI MEXKi KOMOIHOBaHOTO
BIUIMBY JTOCJI/I)KYBAaHUX MECTULIUIB MPU CIIOXKHU-
BaHHI €01, BUPOLICHOI NPH 3aCTOCYBaHHI CUCTE-
MU XIMIYHOTO 3aXHUCTY.

OO0rosopeHHs

[TopiBHSUIBHUI CTAaTUCTHUYHUI aHaJ3 BeIu-
YHH [MOKa3HUKA CTIHKOCTI y BETETYIOUMX KYJIBTY-
pax (Tso B coi) gochiKyBaHUX TPy MECTULIUIIB
B coi (Ta0i. 1) 3a pe3ynpTaraMy BIACHUX JIOCII-
JDKEHb 1 JTAaHUMU JIITepaTypy MOKa3aB, 10 pO3X0-
JoKeHHs He poctosipHi (p>0,05) (PPDB, 2024;
EFSA, 2019, 2024; Australian Pesticides and
Veterinary Authority. 2024). J{nst mopiBHSHHS pe-
3yJbTaTiB, OTPIMAHUX B TPYHTOBO-KIIMaTHYHHIX
yMOBax YKpaiHM 3 JaHUMHU 1HIIUX KpaiH CBITY,
Oyro 3niiicaeHo ouiHky pu3uky (IITHBII) 3 Buko-
pucTaHHAM 3arBep/ukeHuX BeanunH ADI nectu-
LU/IB Ta BEIUYHH Tso Y €O 32 TaHUMHU JIiTepaTy-
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pu (PPDB, 2024; EFSA, 2019, 2024; Australian
Pesticides and Veterinary Authority. 2024).
OTpumaHni pe3ynbTaTH PO3PaxyHKIB IOKa3alw,
110 y OLIBIIOCTI BUMAKIB KJIACH HEOE3MEUHOCT1
nectuuuaiB 3a kpurepiem IITHBII cniBnagarors,
32 BUHATKOM JTU(PEHOKOHA30IY, IKUH € MOMIPHO
HeOe3MeYHUM B TPYHTOBO-KIIMATHYHUX YMO-
Bax Ykpainu. B Toil uac sk B kpainax €C ioro
MOXKHA KJIacH(IKyBaTH SIK Majo HeOe3MeyHuH.
I{e moB’s13aHO 3 OLIBII )KOPCTKUMHU BUMOTaMH JI0
BcraHoBneHHsa BenwunH JIJ1J] nudenoxonazomy,
sKa 3aTBepKEeHa Ha MOPSAIOK HIDKYE HA TEPUTO-
pii Ykpainu nopiBHsHO 3 kpainamu €C.

Orinka KOMOIHOBaHOTO BITUBY JIFOYHUX PEYO-
BUH NP BUKOPUCTAHHI CyMIIIEBUX MECTHIIUIIB
Ta CUCTeMH XIMIYHOTO 3aXHUCTY COi MoKa3aa, o
BiH 3HAXOAWTHCS B MEXKax JOMYyCTUMOTO. AHa-
JOTi4HI pe3yapraTd OyJl0 OTPUMAaHO NPHU OIIHII
KOMOIHOBAHOTO BIUIMBY 1HIIUX MECTUIUAIB MPHU
iX 3acTocyBaHHI JJIA 3aXUCTy sIOTYHEBUX Haca-
mxeHb (Sctpy0, A. M., Omensuyk, C. T., 2022).

B pesynbprari BUKOHaHMX HaTypHHX TOCIi-
JUKeHb Oyn0 OOIPYHTOBAaHO MEAHMKO-CaHITapHi
HOpMAaTUBH OE3MEYHOT0 3aCTOCYBaHHS (CTPOKHU
OYiKyBaHHS 10 300py BpOXKaw coi) mpenapa-
Ty BaiiOpanc, ['e3arapag — e notpebye, Pernon
®opre — 6 116, Awmicrap T'onn, Ammuiro, Mipa-
Bic Jlyo, Beprimek — 30 mi0.

BucHoBknu:

BcranoBinieHo, 110 3a CTIMKICTIO ¥ COi cefak-
caH, QIIyI10KCOH1JI, MeTaJakCuiI-M, TpOMeTpHH,
IUKBAT Hayexarb 1m0 Manoctikux (IV kmac),
nsMOna-uuranorpun — Il kmac HeOGe3meuHOCTI
(cTiiiki cromykH), abaMeKTHH, XJIOpaHTpaHiIi-
IpoJ1, a30KCUCTPOOIH, AM(EeHOKOHA30, MiTi(Iy-
metodeH — nmomipHo cTiiiki (III xmac Hebesmneu-
Hocri) 3rigHo 3 J{Canllin 8.8.1.002-98.

[TokazaHo, 1m0 3a BETUYUHOKO IHTETPAJb-
HOTO TOKa3HHMKa HeOe3MEeYHOCTI MpU BKUBAHHI
npoaykrie (IITHBII) 6inbmiictes gocimigxysa-
HUX TECTHIMIIB HaJleXxaTh 70 4 Kiacy (MajoHe-
Oe3revHi), 3a BUHATKOM a0aMEKTHHY, JIIMOa-
UTaNOTPUHY, NU()EHOKOHA301Y, SKI HaJeXaTh
JI0 TIOMipHO HEeOEe3MeYHNX CHONyK (3 Kiac).

JloBeneHo, 1O TOpU YITKOMY JOTpPUMaHHI
arpoTeXHIYHUX PEeKOMEHJAIliil 1 0OrpyHTOBaHHUX
MEINKO-CaHITAPHUX HOPMATHUBIB (CTPOKH OUi-
KyBaHHS J10 300py BpOXaro COi: IJIsl Tperapa-
Ty Baiibpanc, I'ezarapn — ve norpebye, Peron
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®dopre — 6 116, Amictap ['ona, Ammairo, Mipa-
Bic Jlyo, Beprimek — 30 7mi0), xomMOiHOBaHUM
BILJIUB MIECTUIM/IIB B CUCTEMI XIMIYHOTO 3aXUCTY
coi 3HaXOAUTHCS B JOMYCTUMHUX MEXKax.

dinaHCyBaHHA
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Risk assessment for the population consuming soybeans grown with the use of
pesticides in the chemical plant protection system
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Abstract: the use of pesticides in the agro-industrial sector of Ukraine is an essential condition for
obtaining high yields and is the most common means of protecting agricultural crops. The issue of the
impact of pesticide combinations when they are used in chemical plant protection systems remains rele-
vant. The work aimed to assess the risk to the population consuming soybeans grown with the applica-
tion of pesticides in the chemical plant protection system, predict the danger of their impact, and reduce
the pesticide load on the population. We use methods of in-field hygienic observation, mathematical
modelling, chromatography, calculation, and statistical analysis in the work. The obtained results of
mathematical modelling showed that in the soil and climatic conditions of Ukraine, sedaxan, fludioxonil,
metalaxyl-M, promethrin, and diquat are degraded with half-lives (t50) <5 days and pertain to low-sta-
ble compounds, lambda-cyhalothrin was degraded in soya plants with t50 in the range of 15-30 days,
which indicates the persistency of the compound; abamectin, chlorantraniliprole, azoxystrobin, difeno-
conazole, and pydiflumetofen were degraded in soya plants with t50 in the range of 5-14 days, which
indicates moderate persistency according to State Sanitary Norms and Rules 8.8.1.002-98. Findings
showed that the majority of the studied active substances, according to the integral indicator of hazard
when consuming foodstuffs (IIHCF), pertain to class 4 (low risk), except for abamectin, lambda-cyhalo-
thrin and difenoconazole, which pertain to moderately hazardous compounds (class 3). The calculated
total cumulative risk of exposure to residual quantities of active substances when using the Vibrance
mixed pesticide is 1.13% of fludioxonil ADI, Ampligo — 0.38% of lambda-cyhalothrin ADI, Amistar Gold
— 1.32% of difenoconazole ADI and Miravis Duo — 1.09% of difenoconazole ADI. Calculating the com-
bined effect of all components in the chemical protection system of soya plants showed that the total haz-
ard of exposure to active substance residual quantities (sedaxan, fludioxonil, metalaxyl-M, promethrin,
abamectin, chlorantraniliprole, lambda-cyhalothrin, azoxystrobin, difenoconazole, pydiflumetofen, and
diquat) when using Vibrance, Gezagard, Vertimek, Ampligo, Amistar Gold, Miravis Duo, and Reglon
Forte pesticides is 15.1% of abamectin ADI. Findings showed that the combined effect of pesticides (as
components of the soya chemical protection system) on humans is within acceptable limits. The medical
and sanitary standards for safe application (preharvest intervals for soybeans) are substantiated: for
the Vibrance and Gezagard preparations — not required, Reglon Forte — 6 days, Amistar Gold, Ampligo,
Miravis Duo, and Vertimek — 30 days.

Key words: Food Contamination; Pesticide ,
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ITopymieHHsi CHy B y4acHUKIB 00i0BUX Aiii
3 JIETKOI0 YepPernH0-M03K0BOK TPABMOIO

Apocaas Caminin, Jlapuca CoxoisioBa

Harmionansamii Mmennunmii yaiBepcuteT iMeHi O.0. boromonbiist, M. Kuis, Ykpaina

Address for correspondence:

Yaroslav Saminin

E-mail: yaroslavsaminin@gmail.com

Anomauia: npoananizysamu pieeHv nopyuieHb CHy y KOMOAmMAanmie 3 1e2Kor YepenHo-MO3K08OH0
mpaemoro (YMT), nadamu KomnjiekcHy Xapakxmepucmuxy posnaoié CHy 3 GUKOPUCIAHHAM OYIHKU
cKape, OaHUX aHamHesy, He8ponociuHo2o cmamycy ma onumysanvHuxie ESS ma PSQI 3 3anyyennsam
nopienioganux epyn nayicumise. Mamepianu i memoou. Y docrioscennsi 6yno 3anyueno 117 nayienmis,
wo Oynu noodineni Ha mpu epynu: nayienmu-kombamanmu 3 neexkoio UYMT (n=30) (docrioacysana
epyna Nel), nayiecumu-kombamanmu 6e3 YMT (n=30) (0ocrioxcyseana epyna Ne2) ma epyna 6i0HOCHO
300pOBUX YUBLTbHUX pecnoHOeHmis (n=57) (koumponvHa epyna). byno euxopucmano xKpoc-cexyitinuti
ousauin docnioxcenus. Ilayienmis OV10 OYiHeHO 3 BUKOPUCAHHAM NIMCOYP3bKO20 THOEKCY AKOCMI CHY
(PSQI) ma wixanu connusocmi Eneopma (ESS), makooic susnavaniacoy yacmoma ckape (HemoICaugicmo
3ACHYMU, HIYHI NPOOYOIHCEHHSL, DAHHI NPOOYOI’CEHHS, CIMPAXIMIUBL CHOBUOIHHS), AHAMHECMUYHI OaHi (8IK,
mepMiH, Wo Npouwilo8 nicisa mpasmu) ma 0aHi Heepono2iuno20 cmamycy. /[ nopieHAHHI OMPUMAHUX
pe3yibmamie 6yi0 UKOPUCAHO MeMOO NepegipKu CMamucmuidHux 2inomes 0Jisi MHOMCUHHUX NOPIGHSHb
3 8I0NOGIOHUMU anocmepiopHuMu po3paxyukamu. Pezynemamu. Y epyni docnioocenns Nel ckapeu
Ha HeModcaugicmy 3acuymu cnocmepizanucy y 73.3% eunaokis, ckapeu Ha Hiuni npoOYO#CeHHs —
46.7%, cxapeu Ha pauHi npobyoxcenns — 23.3%, ckapeu na cmpaximausi cHosudinua — 20.0%. Bik
oocnioacysanoi epynu ckaas 31 (24 — 40) pix, mepmin, wo npotiuios nicis mpaemu — 14 (8 — 28) ouis.
byno suseneno iominnicme 6i0 cepeonix 3HaAYeHb Y [HWUX 2pynax 3a Kpumepiem y2 3 NOnpagkoo
Ha HenepepsHicmy (p<0.05). B npoyeci post hoc ananizy 3 euxopucmanusam nonpasku Bongepponi
BUABNEHO CMAMUCTIUYHO 3HAYUME NIOBUWEHH YACMOMU CKAPe HA HEeMOMCIUBICIb 3ACHYMU, PAHHI
nPoOYOCeHHA Ma CMPAXimaugi CHOBUOIHHA Y 2pyni 0ocaiodcenHs Nel nopieHano 3 iHwumMu epynamu
(p<0.05). byno eusnaueno yacmomy OCHOBHUX BIOXUTIEHb Y HEBPOLOSIUHOMY CIAMYCI ceped NAyicHmMig-
kombamanmis. Oyinxa 3a wikanow ESS y oocnioxcysaniu epyni Nel — 8.1£3.6 banis; y 0ocniodicysaHiti
epyni No2 — 6 (4 — 8) banie; y konmponwvniil epyni — 4 (3 — 6) banis. Biominunicms median € cmamucmuyro
sHayumoro 3a kpumepiem Kpyckana-Yonnica (p<0.001). AnocmepiopHi nopieHaHHa 3 GUKOPUCMAHHAM
kpumepiro Cmina-/[éacca éxazyioms Ha me, Wo 3HAYEeHHA OYIHKU 30 OAHOI0 WKATION GIOPIZHAIOMbCA NPU
nopieHanHi: docnioxcysanoi epynu Nel i konmponwvroi epynu (p<0.001) ma docnioncysanoi epynu Ne2 i
koumponvroi epynu (p=0.008). Oyinka 3a wikanroro PSQI 'y 0ocnioxcysaniv epyni Nel — 11.2+4.5 banis; y
oocniocysaniu epyni Ne2 — 7.5 (5 — 11) 6anis; y konmponwHiti epyni— 5 (4 — 8) 6anis. Biominnicms median
€ cmamucmuyHo 3nauumoro 3a kpumepiem Kpyckana-Yonnica (p<0.001). Anocmepiopni nopieusanus 3
gukopucmannam kpumepiro Cmina-/leacca éxazyioms Ha me, W0 3HA4YEHHs. OYIHKU 3a OAHOK UWKALOI0
BIOPI3HAIOMbCA NPU NOPIBHANHI: Q0CiONCYy8anoi epynu Nel i docnioacysanoi epynu No2 (p=0.02) ma
oocnioxcysanoi epynu Nel i konmpononoi epynu (p<0.001). Bucnoexu. Ilpu MHOMCUHHUX NOPIBHAHHAX
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4acmom cKkape Ha NOpyuileHHsL CHy 0)10 8UABILEHO CMAMUCMUYHO 3HAYYULe NIOBULeHHS YaACMOMU CKAP2
HA HEMOJICTUBICMb 3ACHYMU, PAHHI NPOOYONCEHH. MA CMPAXImauei cHo8udinus y kombamanmis 3 YMT.
Byno eussneno cmamucmuyno 3nayywui nioguujenuu pieenv “0enHoi” oucghynkyii y oamoi epynu
nayienmis 3a wixanorw ESS ma cmamucmuuno 3nauyue sHudxceHHsa AKOCMI CHy y 0aHOI 2pynu nayicHmia
3a wkanorw PSQI. Ompumani 0ani modxcna inmepnpemyeamu K 8i000pax;cenHs ni08UUeH020 PIiBHs

NOWUPEHOCMI NOPYULeHb CHY Y NAYIEHMIE 3 MPAGMATMUYHUM YPANCEHHAM MO3K).

KawuoBi cjioBa: yepernHo-MO3KOBI TPaBMU; PO3JaIu, IO MPU3BOAATEH 0 HAJAMIPHOI COHJIMBOCTI,

TPUBOXHICTB; JIEMPECI.

Beryn

[lopyuieHHsT CHY € 3HA4YHOI0 MEIUKO-COIli-
aNbHOIO MpobieMoro cydacHocTi. OKpiM BlacHe
MOPYIIEHOTO 3aCHHAHHA a00 po3iaay MexaHi3-
MiB MiATPUMaHHS CHY, 0€3COHHS MPU3BOIUTH 10
BUPAXEHOTO TMOPYLIEHHS IEHHOTO (DyHKIIOHY-
BaHHS Ta € 3HAYHUM TATApEM JUJIsl TAIliEHTa Ta
norpelye HEMpsSMUX BUTPAT CYCHUIBCTBA Yepe3
Hempare3naTHicT ocobu. Jlani 0coOauBOCTI
Oyn0 Bi10OpakeHO Yy JIarHOCTUYHHUX KpHUTEpi-
X O€3COHHS BIAMOBITHO 10 MiXXHApOIHOI Kia-
cudikamii posyamiB CHY TPEThOrO NEPETIsay
(ICSD-3) (Sateia, 2014). liarHo3 XpoHi4HO{ iH-
COMHIi XapaKTepH3y€eThCsl HASBHICTIO HACTYIHOT
KJIiHIYHO1 cuMmniToMatuku (kputepii A-F): A. Ila-
Li€HT MOBimoMisae, abo OaTbKU/HOTIAOAIBHUK
cnocrepiratorb >1 3 HactynHoro: 1. TpynHomti
13 3acunanusM; 2. TpyaHom 3 HiATPUMAaHHSIM
cuy; 3. Panni npobymxenns; 4. TpyaHori 3 THM,
00 JIATaTH CIATH 33 MPUHATAM PO3MOPSIKOM;
5. TpynHomi 31 cHoM Oe3 BTpy4aHHs 0aTbKiB a00
omikyHiB; B. IlamientT noBigomisie, abo OaTbku/
JOTISAABHUK CIOCTEPIraloTh >1 3 HaCTYMHOTO:
1. Broma uu He3myxanns; 2. [lopyiieHHs yBa-
T'Y, KOHIeHTpalii abo mam’sri; 3. [loripmeHHs
comianeHOI, ciMelHoi, mpodeciiiHoi ym akane-
MiuHOi ycmimmHOCTi; 4. [lopymieHHs HacTporo/
npatiBIuBICTh; 5. JleHHa conmuBicTh; 6. [lopy-
LIEHHSI TOBEIIHKH (T1epaKTUBHICTD, IMITYJIbCUB-
HICTb, arpecis); 7. 3HWKEHHS MOTHUBAIlil/eHeprii/
iHimiaTuBy; 8. CXWILHICTE IO MOMMJIOK IIiJ 4Yac
po60TH/ab0 BUHUKHEHHS HEIIACHUX BHITAJIKIB
Mpy BUKOHAHHI HeOe3nedyHux pooiT; 9. 3aneno-
koeHHs BnacHuM ctaHoM; C. [ToBimomueHi ckap-
M HE MOXXHA TOSCHUTH IIUIIE HEMOXJIHBICTIO
CIaTé Yepe3 HeIOCTaTHICTh Yacy Ui I[boro abo
HeaZeKkBaTHUM MiciieMm st cHy; D. Ilopymien-
HS CHY Ta TIOB’s3aHi 3 HUM “JCHHI CUMITOMH
(nuB. myHKT B) BUHUKaIOTh NpUHANMHI TpUYl

Ha TWxIeHb; E. Ilopymienns cHy Ta nmoB’s3aHi 3
HUM JICHHI CHMIITOMH CIIOCTEPITar0ThCs MOHAM-
MeHIe Tpu Micsui; F. TpynHomi cHy He MOXXHA
Kpalle MOSCHUTH 1HIIMM PO3JIaJ0M CHY. 3riAHO
IO 3BITIB €HiAEMIONOTIYHUX AOCHIIKEHDb, 0
50% HaceneHHs BiA3HAYAIOTh TMEPIOAMYHI KO-
POTKOTpHBaIi emi30au Oe3COHHs (TPUBAICTIO
no tprox MicsiB) (Ellis, Perlis, Neale, Espie,
& Bastien, 2012), no 10% HaceneHHS MarOTh
CKapr, 10 BiJNOBIJAIOTh KPUTEPIsIM XPOHIYHOT
iHCOMHIi. 3HauymMMu (GaKTopaMu PHU3UKY Xpo-
HIYHOrO 0€3COHHS € KIHOYa CTaTh, IOXUIUH BiK,
HU3BKUI PIBEHb OCBITH, Jempecis, 0e3pooiTTs,
PO3JIy4eHHs 3 KIHKOIO abo 4onosikoMm (Ohayon,
2002). Cepen xkomOaraHTiB (TOOTO Oe3mocepen-
HIX YYaCHHUKIB OOMOBHX JIii1) XpOHIYHA 1HCOMHIS
3yCTPIYA€THCS 3 YACTOTOIO BHUIIOK0, HIXK Y TIOIY-
nsuii B minomy — 1o 41% (Taylor et al., 2016).

MexaHi3MU TOpyIIEHb CHY Yy MAIli€HTIB 13
UMT MOXyTb BKJIIOYATHU:

A) CTpyKTypHI HOUIKOJKEHHS MO3KOBOI TKa-
HuHU (Viola-Saltzman & Watson, 2012):

1. bazanbHi Bigainu 100HOI yacTku. Makpo-

CTPYKTEpHE ypakKeHHS 11i€i YaCTHHH MO3KY
y TUIIOBOMY BapiaHT1 MOXK€ MPU3BOAUTHU 0
TPYAHOIIIB 13 1HIIIAIIIEIO CHY.

2. JIinsHKa HABKOJIO HAMETy MO30YKa. 11 ymi-
KOJ/DKEHHSI MPU3BOJUTH 10 MPSMOTO HOpPY-
[IEHHS. MEJIATOHIHEPT1YHOTO CHTHAJIBHOTO
NUISAXY Ta BIANOBIAHUX 1HCOMHIYHHUX IPO-
SIBIB;

b) bioximiuni 3MiHM. MOXYTh BKIIIOYaTH
3HMKEHHS KOHILIEHTPAIlii MEJIaTOHIHY, TIHOKPETH-
Hy-1, TogamiHy, CEpOTOHIHY, IHCYTIHONIOAIOHOTO
¢dakropy pocty 1, tecroctepony (Shekleton et
al., 2010);

B) Tl'enernuni 3miaum. Jleskxi renu (Bdnf,
Homerla, Fos, PERIOD3) mponemoHcTpyBamu
pOJb Y MIATPUMIII TOMEOCTa3y CHY Ta MOKa3aHa
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3MEHIICHHS 1X eKCIpecii uepe3 KuIbKa JTHIB MiCIs
nerkoi UYMT (Hong et al., 2015).

UYepenno-mo3koBa TpaBMa (UMT) — me mo-
PYLICHHSI HOpMaJIbHOT (DYHKLIT MO3KY, SIKE MOXeE
OyTH CIIpUYMHEHE yAapOM, BUOYXOM, TIOIITOBXOM
abo MpoHMKAIBLHOIO TpaBMow TonoBu (Centers
for Disease Control and Prevention [CDC], 2017,
National Academies of Sciences, Engineering,
and Medicine, 2019). Jlanuit Bua TpaBMH € 3Hau-
HOIO TPOOJIEMOI0 HEBPOJIOTIYHOI MPAKTUKH Ta
CTBOPIOE 3HAYHUI CHIEKTpP MPOOIIEM Il HaceJIeH-
HS B I[UIOMY Ta MOCTPaXKJaJI0ro 0COOUCTO yepe3
MOKJIMBICTh BUHMKHEHHSI TPUBAJIUX HACTIAKIB.
Jlerka UMT (ctpyc MO3Ky Ta 3a0iif rOJOBHO-
r0 MO3KY JIETKOTO CTYIEHIO) CIIOCTEPIraeThes y
82% mocTpakaanux KoOMOaTaHTIB 3 TpaBMaTHY-
HUM ypaXeHHSIM MO3KY Ta y 80% BHIIaJKiB BOHA
cnpuunHeHa BuObyxom (Mac Donald at al., 2014).
[ManienTtn, mo nepenecnu jgerky YMT MoxyTh
MaTH 3HAYHY KIJTBKICTh MCHUXOMATOJIOTIYHUX TIO-
pYLIEHb, BKIIIOYHO 3 TIOPYLIECHHSIM CHY, TPUBOX-
HICTIO, TinepHacTopoxeHicTio Tomo (CamiHin &
Coxornoga, 2023).

Mera

[IpoananizyBatd piBeHb MOPYLIEHb CHY Yy
KOMOATaHTIB 3 JIETKOIO YEPEITHO-MO3KOBOIO TPaB-

ISSN 2786-6661
eISSN 2786-667X

Moo (UMT), HamaTu TNOPIBHAJIBHY XapakTe-
PHUCTHKY PO3JIaJiB CHY 3 BUKOPUCTAHHSIM OI[IHKU
CKapr, IaHUX aHaMHE3y, HEBPOJIOT1YHOTO CTaTyCy
ta onutyBanbHUKIB ESS Ta PSQI 3 3amyuenusm
rpyn nauieHTiB 6e3 UMT.

Marepiaau Ta MmeToau

DopmysarHs 00CIOHCYBAHUX 2PYN NAYIEHMIE

o mocnimxenns Oyio 3amydeHo 117 mamien-
TiB, 110 Oy/H MO1ICHI HA TPYITY TOCHTIKSHHS Ta
IpyITy KOHTPOMIIO. Y TOCIIIKEHHI TOPIBHIOBABCS
CTYyHiHb HOPYIICHHS CHY Y KOMOaraHTiB (epyna
oocnioxcenns, n=60) Ta yMOBHO 37I0pOBHUX JIIO-
neit 6e3 UMT Tta nocBimy ydacTi y BiHICBKOBHX
nisix (epyna xoumpomo, n=57). JlocaimkyBany
rpyny Oyno po3aiieHo Ha 2 miArpynu: komoOa-
tanTH 3 Jerkoro UMT (epyna oocnioocenns Nel,
n=30) Ta xombarantu 6e3 UMT (epyna oocnxi-
Ooicennst No2, n=30).

Memoou, wo ukopucmosy8anucs

VY nocnipKyBaHMX rpynax aHajli3yBajiCh ce-
peIHi TeHJEHII1 NOPYIIeHb CHY TaKUMH 1HCTPY-
MEHTaMHU fK: MTCOYp3bKUN IHAEKC SIKOCTI CHY
(Buysse, Reynolds, Monk, Berman, & Kupfer,
1989), mxana connmBocti EmBopra (Ibafiez,
Silva, & Cauli, 2018), BHM3Hauamach YacroTa
CKapr Ha HEMOXJIMBICTb 3aCHYTH, HiuHI MpoOy-

Tabmuusa 1. Kpurepii BKIIOUSHHS Ta BUKITIOYEHHS 10 JOCTIHKYBAHUX TPYIL.

I'pyna mocmimxenHs Nel

Kputepii BKItoueHHS

Kputepii BuKIto4eHHs

Bik 18-45 pokis; gonosiua crath; YMT nerkxoro
CTYTIEHIO, 1110 Oyi1a HaOyTa ImiJ] yac 6e31mocepeIHbOi
y4yacTi y OOHOBMX JisIX; 4ac, IO HPOWUIIOB BiJ
MOMEHTY TpaBMH — He OibIIe TPhOX MiCSIIiB

Cran nesopieHrariii, mopymieHoi cBimoMocti  abo
MICUXOMOTOPHOTO  30Y/DKEHHS, 10  YHEMOXIJIUBIIOE
MPOAYKTUBHUI KOHTAKT, CKaprd Ha BHUPAXKEHE XPOMIHHS
BHOU1 Ta/a00 3aTPUMKHU JUXaHHS BHOYI

I'pyna mocmimxenHs No2

Kputepii BKimtoueHHs

Kputepii BukmoueHHs

Bik 18-45 pokiB; 4ojOBiYa CTaTh; MAI[IEHTH,
0 MaroTh BHOYXOBe a00 Ky/nbOBE IOPAHEHHS
KiHIIIBOK, Ty/y0a, BHYTPILIHIX OPTaHiB; Mali€HTH,
y SKHX BHHHKJIA JCKOMIICHCAIlii YA HOBE
COMAaTHYHE 3aXBOPIOBAHHS i1 Yac BOECHHUX iif;
9ac, M0 TPOWIIOB BiJl MOMEHTY TPaBMH abo
3aXBOPIOBAHHS — HE OLIBINE TPHOX MICSIIIB

Cran  pnesopieHTaulii, mNOpywmeHoi cBigoMocTi  abo
MICUXOMOTOPHOTO ~ 30Y[DKeHHs, 10  YHEMOMKIIUBIIIOE
MPOAYKTUBHUI KOHTAKT; HEBPOJIOTIUYHE 3aXBOPIOBAHHS, 110
MPOSIBIISIETHCS YPAXKSHHSIM TOJIOBHOTO MO3KY Ta MOTESHIIHO
371aTHE CIPUYMHATH MOPYIIEHHS CHY (TOCTpHUl MO3KOBHI
IHCYJIBT, MyXJIMHA TOJIOBHOTO MO3KY, CHIE(AJIT TOII0);
CKapTi Ha BHPAXXEHE XPOIIHHS BHOYI Ta/ab0 3aTPUMKH
IXaHHS BHOYI

I'pyna xoHTpOIIO

Kpurepii BrimoueHHs

Kpurepii BuximoueHHs

Bik 18-45 pokiB; oyoBiua cTaTh

Tskka cOMaTHYHA TIATOJNOTis, CKAPTM Ha BUPAKCHE
XPOITiHHS BHOYI Ta/a00 3aTPUMKH JUXaHHS BHOYI
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JOKCHHS, paHH1 TPOOYKEHHS, CTPaxXiTInuBI CHO-
BHJIIHHS; BiK, TEpMiH, 1110 nipoiioB Bigx UMT abo
iHmoi TpaBMu. Kpim Toro, yciMm maiientam Oyio
MPOBEJICHO 3arajJbHOKIIHIYHUNA Ta HEBPOJIOTid-
HUW OMIISAJ Ta YCIM YYacHHMKAM JIOCIHIJKYBaHOI
rpynu Oyno MPOBEIECHO KOMII FOTEPHY TOMOTpa-
(110 TOJIOBHOTO MO3KY IS BUKITIOUSHHS TSHKKOTO
OPTaHIYHOTO YPa)XCHHS TOJIOBHOTO MO3KY (Xpo-
HIYHa cyOaypaibHa remaroMa, 1HQapKT MO3KY
TOIII0), IO MO0 6 OyTH MOTEHIIHUM JIKepe-
JIOM CUCTEeMAaTUYHUX MOMMIOK. CTaTucTUYHA 00-
poOka mpoBOAMIACH 33 JOMOMOIOI0 CTaTUCTUY-
Hux naketiB MedStat (JIsx, I'ypesiHoB, XOMEHKO,
& Ilanuenko, 2006) Ta EZR (I'yp’sHoB, JIax, [1a-
piit, Kopotkuii, & Yanwmii, 2018; Kim, 2020).
Xapaxkmepucmuka UKOPUCMAHUX ONUNTY-
BANbHUKIB
IlIkama connmmBocti EmBopra (Epworth
Sleepiness Scale, ESS) — xopoTkuii onuTyBasb-
HUK 3 BOJIbMH 3aIUTaHb, IO JO3BOJISE OLIHUTH
BHPAXEHICTh JICHHOI COHJIMBOCTI, BHUKJIMKAHOI
iHcoMHi€er0 (kpuTepiit B iHcomHuii 3a ICSD-3).
CrpykTypa nmuTaHb MoOyJ0BaHA 3a MPUHIUIIOM
mkamu Jlikepra (Joshi, Kale, Chandel, & Pal,
2015). 3a koxxHe 3 3anuTaHb (HAPUKIAI: “MOX-
JUBICTh 3aCHYTH TMpPH YUTAHHI CUASYM 32 BiJl-
CYTHOCTI IHIIMX CIIpaB”’) MAIiEHT OTPUMYE BiJ
0 no 3 6anis, ne “0” — me “He 3acHy HIKOIH, a
“3” — e “3acHy 000B’s13k0BO”. Takum 4YHMHOM,
namieHT Mmoxke orpumaru Bin 0 mo 24 6anis. Hop-
MaJbHUM 3HAUEHHSM BBaXKAE€ThCS PE3YJbTAT BiJ
0 mo 5 OGaiis. 3HadyeHHs Big 6 no 24 OaiiB BKa-
3y€ Ha HAJAMIpHY JACHHY COHJIMBICTH PECIIOH/ICH-
ta. [Ilkana mae oOMeXEeHHS y BUINISJII TOTO, IO
BUCOKHI 0aJl OTpUMYIOTh HE TUIBKU MAIIEHTH 3
BUPAKEHOIO 1HCOMHI€IO 1 IEHHOIO COHJIMBICTIO,
a 1 maIrieHTy 3 0OCTPYKTUBHUM allHOE CHY, Hap-
konenciero Tomo (Mac Donald, C. L., Johnson,
A. M., Wierzechowski, L., Kassner, E., Stewart,
T., Nelson, E. C., Werner, N. J., Zonies, D., Oh,
J., Fang, R., & Brody, D. L. (2014).). He nuBns-
YHCh HA 1I€, IaHa IIKaJia € OAHUM 31 CTAaHAaPTHUX
IHCTPYMEHTIB MEHE/KMEHTY 1HCOMHII.
ITitcOyp3bkuii  iHnexc sikocti cHy (The
Pittsburgh Sleep Quality Index, PSQI) — onuty-
BaJbHUK, 110 MICTUTh JBAJIATh 11’ ATh 3allUTaHb
IOI0 SIKICHMX Ta KUIBKICHHX XapaKTEPUCTHK
cHy pecrnionaenTa. Kinnesuii 0an BUPaxoBy€eTb-
sl IK CyMa CEMHU KOMITOHEHTIB, 1[0 BPaXOBYIOTh:
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1. Po3nmanu wHacTporo, MOTHBAIli Ta >XUTTEBOT
eHeprii BHACIIIOK MOPYIIeHOro cHY; 2. TpynHo-
uii 3 3acuHanHaM; 3. TpuBanicts cHy; 4. Edek-
TUBHICTh CHY (BIIHOILIEHHS yacy 0e31ocepeaHbo
yBI CHI J10 Yacy MpPOBEACHOIO y JIIXKKY); 5. [lo-
JATKOBI 0COONMBOCTI (YTPYAHCHHS JMXaHHS,
XPOIIiHHSA, HiYH1 MPOOY/KEHHs, IOTaHi CHU, O17Tb
BHOYI 1 T.1.); 6. Cy0’eKTHBHE Bpa)KCHHS LIOA0
BJIACHOTO NOpyLIeHHs cHY; 7. Yacrora 3acto-
CyBaHHsI CHOJAIMHUX IpenapaTiB Ta MOPYLICHHS
JIeHHOTo (YHKI[IOHYBaHHSI 4Y€pe3 COHJIUBICTbD.
Pecnonnent moxke orpumaru Big 0 1o 21 Gamis.
HopmanpHa sKICTH CHY BIiJIIOBIJa€ 3HAYCHHIO
Bigx 0 mo 4 OaniB, 3HaueHHA Big 5 mo 21 OamiB
BKa3zye Ha nopymeHHs cHy (Mac Donald et al.,
2014). Hanuii onuTyBaJIbHUK BBAXKAETHCSA OJI-
HUM 31 CTaHJApTHUX IHCTPYMEHTIB KOHCYJBTY-
BaHHs TMAalli€HTIB 3 1HCOMHI€I0 Ta BimoOpaxkae
CyMapHHUH CTYIiHb NOPYLICHHS CHY 3 ypaxXyBaH-
HsIM 0ararbox 0CcOOIMMBOCTEH KIIIHIYHOI KAPTUHU
0e3CoHHSI.

Pe3yabraru

I'pyna gocnimxenns Nel (komOaraHTu 3 Jer-
koto UMT)

Y BuOipky Oyno 3amydeHo 30 mari€eHTiB.
Crarb — 100% a60 30 yosnoBikiB. MesiaHa Biky —
31 (24 — 40) pokiB (po3Moia BiAPI3ZHAETHCS BiJ
HOpMaJIbHOTO Ha piBHI 3Hauumocti p=0.03 3a
kpurepiem Ilamipo-VYinka). Meniana TtepMminy,
1o npoiimoB Bix UMT — 14 (8 — 28) nuiB (po3mno-
T BIJPI3HAETHCS BiJ HOPMAJIBHOTO Ha PiBHI 3HA-
gumocTi p=0.04 3a kputepiem [lanipo-Yinka).

CepenHe 3HA4YEeHHS MOPYIICHb CHY 3a IIKa-
noro ESS — 8.13+3.64 6aniB (po3noaii He Bipi3-
HSETHCS BiJl HOPMAJIBHOTO Ha PiBHI 3HAYUMOCTI
p=0.13 3a kpurepiem Lllamipo-VYinka).

CepenHe 3HaYCHHS MOPYLIEHb CHY 32 OIUTY-
BajbHUKOM PSQI — 11.17+4.50 6aniB (po3mnomin
HE BIJIPI3HAETHCS BiJ HOPMAJILHOTO HA PiBHI 3HA-
yumocTi p=0.07 3a kpurepiem Ilamipo-Yinka).

I'pyna nmocmimkenns Ne2 (xomOaranTH 06e3
UMT)

Y Bubipky Oymno 3amydeHo 30 maIli€HTIB.
Cratp — 100% a60 30 gonosikiB. CepenHe 3Ha-
yeHHs1 BiKy — 31.2+7.67 pokiB (po3momain He
BIJIPI3BHAETHCS BiJ] HOPMAJIBHOTO Ha PiBHI 3HA-
yumocTi p=0.06 3a kpurepiem [llamipo-VYiika).
Meniana tepminy, mo npoumos Big UYMT — 18
(12 — 26) nHiB (pO3MOALT BIIPI3HAETHCS BiJl HOP-
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MaJIbHOTO Ha piBHI 3HaunMocTi p=0.007 3a kpu-
tepiem [lamipo-Yinka).

MenianHe 3Ha4€HHS MOPYIIEHb CHY 3a IIKa-
noro ESS — 6 (4 — 8) 6aniB (po3nonin BiaApi3HS-
€TbCS BiJI HOPMAJbHOTO Ha PIBHI 3HAYMMOCTI
p=0.047 3a kputepiem [lamipo-VYinka).

MenianHe 3Ha4€HHS MOPYIICHb CHY 3a OIHU-
tyBaibHUKOM PSQI — 7.5 (5 — 11) 6aniB (po3mno-
171 BIJIPI3HIETHCS Bl HOPMAJIBLHOTO Ha PiBHI 3HA-
gumocTi p=0.04 3a kpurepiem [lamipo-Yinka).

I'pyna koHTpOIIO (YMOBHO 310pOBiI A00OpO-
BOJIBIII)

VY Bubipky Oyno 3amydeHo 57 Nalli€eHTIB.
Cratb — 100% a60o 57 yonosikiB. Meniana Biky —
25 (20— 30) pokiB (po3moia Bigpi3HAETHCS Bif
HOpManibHOTO Ha piBHI 3HaummocTi p<0.001 3a
kputepiem Llanipo-VYinka).

MenianHe 3Ha4€HHS MOpPYIIEHb CHY 3a IIKa-
noro ESS — 4 (3 — 6) GaniB (po3noain Biapi3HA-
€TbCS BIJT HOPMAJIBHOTO Ha PIBHI 3HAYMMOCTI
p=0.005 3a kpurepiem lllamipo-Yinka).

MenianHe 3Ha4eHHsI OPYILIEHb CHY 3a OIH-
tyBanbHUKOM PSQI — 5 (4 — 8) 6auniB (po3mnonin
BIJIPI3HSIETHCS BiJ] HOPMAJIbHOIO Ha PiBHI 3HAYU-
Mmocti p<0.001 3a xpurepiem Hlamipo-VYinka).

[lepBuHHI JaHi OO CKapr Ta HEBPOJIOTiy-
HOTO CTaTycy 30HUpaJINCh Y BUIIISAII JTUXOTOMid-
HUX SIKICHUX 3MIHHUX (HampUKIaJ — HAsSBHICTh
ypa)Ke€HHSI YeperHux HepBiB — “Tak” abo “Hi”).
Jlst oTpuMaHuX 1aHuX OyJi0 pO3paxoBaHO YacTo-
Ty nposiBy natoiorii (%) Ta crangapTHy HOXHOKY
uiei vacrotu (m%) (auB. Tabm. 2).

OoroBopenns

Jlnis MOpPIBHSIHHS CEepeAHIX TeHACHLIN mo-
pyuenb cHy 3a mkanamu ESS ta PSQI Gyno
BpPaxOBaHO HACTYIHI BJIACTHBOCTI IOPiBHIOBA-
HUX BUOIpOK: 1) XapakTep 3aKOHY pPO3IMOLTY,
IO BiPI3HAETHCSA BiJ HOPMAJBHOTO y AESKHX
rpynax Ha KPpUTHYHOMY piHI 3HAUUMOCTI (JIUB.
MPEJICTABICHHS J1aHUX); 2) BIACYTHICTH T'OMO-
TEHHOCTI y JHMCHEpPCisiX MOCTIIHKYBaHHX TPYII
BIIHOCHO CepeHIX TeHeHIIIi moka3Huka ESS 3a
kputepieM baptiera Ha piBHi 3HaurMocTi p=0.02
Ta BIZICYTHICTh TOMOTEHHOCTI y IUCHEPCIsiX J0-
CJII/DKYBaHMX TPYI BIIHOCHO CEpeaHiX TEHICH-
uii mokasHmka PSQI 3a xpurepiem bapriera
Ha piBHI 3HaunmocTi p=0.03. BpaxoByroun nani
OCOOJIMBOCTI BUXIJHUX JTaHUX JUISL TTPOBEICHHS
nopiBHsAHHS MeniaH nokasHukiB ESS ta PSQI y
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TPHOX JIOCHIJDKYBAHUX Ipynax oOpaHO Hemapa-
meTpuuHuil kpurtepiii Kpyckana-Yommica. [{ns
MIPOBENICHHSI allOCTEPIOPHUX TIOPIBHIHL BUKOPH-
craHo kputepiit Crina-J/[Bacca.

[TopiBusiHHs moka3HUKIB mikanu ESS y mocni-
JUKYBaHUX Tpymnax

OTtpumaHo, 10 HYJIbOBA TiNOTE3a MpPO PiB-
HICTh IICHTPIB CYKYNHOCTEH BIAKUAAETHCA HA
piBHi 3HaunMOcCTi p<0.001 3a kpuTepiem Kpycka-
na-Yomrica. [Ipu 11boMy HE BHSBEIICHO CTaTHC-
TAYHO 3HAYMMOI BIAMIHHICTI CEpeIHIX TCHJCH-
1M mokazHuKa mkamu ESS mix docrioocysarnoro
epynoro Nel ta odocniddcysanor  epynorw No2
(p=0.2); BUsABENEHO CTATUCTUYHO 3HAYUMY BIJI-
MIHHICTh CEPEIHIX TEHJICHIIA MOKa3HUKA IIKa-
mu ESS mix docnioacysanoio epynoio Nel ta
koumponvroro epynoro (p<0.001); BusBeneHo
CTaTUCTHUYHO 3HAYMMY BIJIMIHHICTh CEpEaHIX
TEHJCHIN Toka3Huka mkamu ESS mix docri-
021Cy6anoI0 epynoro Ne2 ta KOHMPOIbHOW 2py-
noto (p=0.008) (puc.1).

[TopiBHsiHHS moka3HMKIB mikanu PSQI y mo-
CIIPKYBaHHUX TpyTax.

OtpumaHo, 110 HYNIbOBa TiNOTE3a MPO PiB-
HICTh IIEHTPIB CYKYNHOCTEH BIAKUAAETHCA Ha
piBHi 3HaunMmocTi p<0.001 3a kpurepiem Kpycka-
na-Yomrica. [lpu npoMy BUSBENIEHO CTaTUCTHY-
HO 3HA4YMMY BIJIMIHHICTh CEpPEIHIX TEHJICHIIII
noka3znuka mkamu PSQI Mik odocrioacysanoro
epynoro Nel Ta Oocnioxcysanoro epynow No2
(p=0.02); BUsIBEIEHO CTaTUCTUYHO 3HAYMMY BIJI-
MIHHICTh CEpeIHIX TEHICHII MOKa3HHKa IIKa-
mu PSQI wmidie docnioxcysarnoro epynoro Nel Tta
koumponvrorw epynor (p<0.001); He BUsABEICHO
CTaTUCTUYHO 3HAYUMOI BIAMIHHOCTI CEpeIHIX
TEHJICHIIH moka3HuKka mkamu PSQI mix nocri-
0oicy6anoio epynoro Ne2 ta KOHMPOIbHOI 2py-
noto (p=0.051) (puc.2).

JIist OpIBHSIHHSL YaCTOTH CKapr, JaHi SIKUX
MPEJCTABICHO JTUXOTOMIYHUMH SKICHUMH 3MiH-
HUMH, Y JOCIIDKYBaHUX Ipynax Oyllo BHUKO-
pHCTaHO KpuTepiii y2 3 mompaBkoto Meiitca Ta
nonpaBky boHdeppoHi s anmocTepiopHUX TMO-
PIBHSHB.

Ckapru Ha HEMOXKJIMBICTh 3aCHYTH

Hynbosa rinoresa npo piBHICTb 4acTOT CKapr
BiZIKUAa€ThCs Ha piBHI 3HauuMocTi p<0.001. ITpu
[[bOMY BCTaHOBJICHO, III0 BUSIBJICHA CTATUCTHY-
HO 3HAYMMa BIIMIHHICTb MIX 00CII0HCYBAHOIO
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10

ESS

I'pyma I'pyma I'pyna
JOCIIDKEHHA  TOCHIKEHHS KOHTPOIIIO
Nel Ne2
Gr

Pucynoxk 1. [aTepBanbpHa OIliHKA MOKAa3HUKIB
onmutyBanbHUKa ESS y mocmimxyBanux rpymax
MaIi€HTiB, HABCACHO MeaiaHHe 3HaueHHs Ta 95% BI

15

PSQI
=

I'pyma I'pyma I'pyna
JOCIIDKCHHSI  IOCHI/DKEHHS  KOHTPOIIO
Nel Ne2
Gr

PucyHnok 2. [HTepBabHa OIIHKA TOKA3HUKIB
onutyBansHKa PSQI v mociipkyBaHux Tpymax
MMaIfi€HTiB, HABEACHO MeaiaHHe 3HaueHHs Ta 95% BI

epynoro Nel Ta Oocnioxcysanoro epynorwo Ne2
(p=0.01), HasiBHa CTAaTUCTUYHO 3HAYMMa BIJI-
MIHHICTb MK 0Qocnidxcyeanoi epynow Nel Ta
konmponvroto epynor (p<0.001), BiacyTHs cTa-
TUCTUYHO 3HAYMMa BIIMIHHICTb MK 00Cai0XCY-
8anow epynoto Ne2 Ta KOHMPOIbHOW 2pYNoi

(p=0.25).
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Cxkapru Ha HiYHI TPOOYIKEHHS

HynpoBa rinoresa npo piBHICTh 4aCcTOT CKapT
BiJIKUAa€ThCs Ha piBHI 3HauuMocTi p<0.001. IIpu
[[bOMY BCTaHOBJIIEHO, IO BiJCYTHS CTATHUCTHY-
HO 3HAYMMa BIIMIHHICTb MIXK 00CII0NHCYBAHOIO
epynoro Nel Ta Oocnioxcysanoro epynow N2
(p=0.17), HasBHA CTATUCTHYHO 3HAYMMA BiJ-
MIHHICTh MK 00cnioxcyeanorw epynorw Nel Ta
koumponvrorw epynoro (p<0.001), BiacyTHs cra-
TUCTUYHO 3HaYMMa BIIMIHHICTb MK 00Cai0XMC)-
6aHot0 epynoro Ne2 Ta KOHMPONbHOW 2pYyNnor
(p=0.23).

Ckapru Ha paHHI IpOOYIKEHHS

HynboBa rinore3a npo piBHICTh YacTOT CKapr
BiJIKUAAa€ThCs Ha piBHI 3HauuMocTi p=0.046. [Ipu
[[OMY BCTAHOBJICHO, IO BIiJICYyTHS CTATHUCTHY-
HO 3HAYMMa BIIMIHHICTb MK 00CHI0NHCY8AHOIO
epynoro Nel Ta Oocnioxcysanoro epynow No2
(p=1.00), BiACYTHS CTAaTUCTHUYHO 3HAYMMa BiJ-
MIHHICTh MK 00cCnioxcyeéanorw epynorwo Nel Ta
koumponvrorw epynoio (p=0.09), BimcyTHs cra-
TUCTUYHO 3HAYMMa BIIMIHHICTb MK 00CIIOXMCY-
6anoio epynoro Ne2 Ta KOHMPOIbHOW 2PYNoI
(p=1.00).

Ckapru Ha CTpPaxiTIUBI CHOBUIIHHS

HynboBa rinore3a mpo piBHICTb 4acTOT CKapr
BiKuAa€eThCs Ha piBHI 3Haunmocti p=0.01. IIpu
[IbOMY BCTAHOBJICHO, IO BIiJCYTHS CTATHUCTHY-
HO 3HAUMMa BIIMIHHICTB MIX 0O0CHIONCYBAHOIO
epynoro Nel Ta Oocrioxcysanoro epynow No2
(p=1.00), HasBHa CTaTUCTUYHO 3HAYUMA BIJ-
MIHHICTb MIX Oocuioxcysanoto zpynoio Nel Ta
konmponvHoto epynoro (p=0.03), BiICYTHS cTa-
TUCTUYHO 3HAYMMAa BIJIMIHHICTb MK 00CTIOXMCY-
eanolo epynoio Ne2 Ta KOHMPONbHOI 2pYNoio
(p=0.09).

OTtpuMaHi pe3ynbTaTy IpeACcTaBiIeHi B Ta01.2.

Byno BusiBIEHO 3arajbHy TEHICHINIO OO
TOTO, 1110 HaWOUIBIIMM YMHOM COH IMOpPYIICHUN
(3rigHO 10 YaCTOTH CKapT Ta OTPUMAHUX PE3yIb-
tariB onutyBadbHUKIB ESS Ta PSQI) y mamien-
TiB-kOMOaTaHTiB, 110 MaroTh YMT, gani cTymiHb
MOPYIIEHHS! CHY 3MEHIIYETHCS y TPYIl Malli€H-
TiB-komOaranTiB 6e3 UMT 1 mie MeHIMM BiH €
y TpyIi BiAHOCHO 3I0pOBUX Jtonel 6e3 MoCBiay
0e3nocepeIHbOI y4acTi y BIMCBKOBUX JTisIX.

BucHoBku

Pe3ynbTaru O1liHIOBaHHS CTYIIEHIO OPYILIEH-
HS CHY y TAIli€HTIB, 0 OoTpuMaiu jerky YMT
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Taoauns 2. Ckapru, AaHi HEBPOJIOTIYHOTO CTaTyCy, AaHi onmuTyBaabHUKIB PQSI Ta ESS,
JlaH1 aHaMHE3y JOCIIKYBAaHUX TPYI MAIli€HTIB

y ousx (QI-QI1)

HocaigkyBaHi rpynu PiBeHn
: c . ocaimxkyBana | KonrponbHa 3HAYMMOCTI
JocaigKyBani sBUIIA rﬂocnlﬁ'ﬁy]}i};% it via ?v«.:z rpl;na s —
pyma Nel (01=30)| 3 (1=57) | Mix rpynamu, p
HemoxnuBicTh 3acHyTH,
abconomua eenuuuna 22 (73.33£8.07)°¢| 9(30.00+8.37) | 7 (12.28+4.35) <0.001
(%otm%)
Hiuni npoOymxenns,
~ |abcomomna éenuuuna 14 (46.67£9.11)7 | 6(20.00+7.30) | 3 (5.26+2.96) <0.001
§ (%6tm%)
) Panni npoOymkenHs,
abconiomna eenuduta 7(23.33£7.72) | 4(13.33+£6.21) | 3 (5.26£2.96) 0.046
(%tm%)
CTpaxiTnuBi CHOBHIIHHS,
abconomua eenuYUHA 6 (20.00+£7.30)8 | 5(16.67+6.81) | 1(7.75£3.54) 0.01
(%6tm%)
YpaxkeHHs YepernHux
HEpPBIB, abconomua 2 (6.67+4.56) 0 (0.00+0.00) - -
seauuuna (Yoxtm%,)
[Mapesu, abconomua
o |serumuna (%m%) 1 (3.33+£3.28) 7 (23.33£7.72) - -
E‘ Po3mamu pednexropHOi
S | chepu, abconromna 4 (13.33+6.21) | 7(23.33+£7.72) - -
B |senuyuna (%xm%)
E KoopaunaropHi
8 |mopymenns, abcoromua 5(16.67£6.81) | 3 (10.00+£5.48) - -
=
8 |semuuna (%6tm%)
8 |Yyrmmsi posmazm,
= abconiomna eenuyuna 4 (13.33+6.21) 5(16.67+6.81) - -
(Yotm?%s)
BererarueHi po3naim,
abCconOmMHa 6enUYURA 4 (13.33+6.21) | 7(23.33+£7.72) - -
(%otm%)
ESS, meoianne snauennsa
CE cymu 6anie (QI-QII) 8 (5-10)! 6(4-238)? 43-6) <0.001
PSQL, medianne snauenns
= o e (OL U] 105(7-15)% | 7.5(G-11) 5(4-8) <0.001
— Bik, medianne snauenns y
é | poxax (QI-OI1I) 31 (24 -40) 29.5 (27 -138) 25 (20 -30) -
§ § Tepmin, 110 IPOUIIIOB MiCIIsA
= TPaBMHU, MeOIaHHe 3HAYEHHS 14 (8 —28) 18 (12 —26) — -

! BiZIMIHHICTb BiJl IIOKa3HUKIB KOHTPOJIHOI IPYIIH CTATUCTUYHO 3Ha4MMa, p<0.001

2 BiIMiHHICTb Bijl TOKA3HUKIB KOHTPOJILHOI IPYIH CTATHCTHYHO 3Hauuma, p=0.008

3 BigMiHHICTD Bi MOKa3HMKIB HOCHimKyBaHoi rpymu Ne2 crarucTudHO 3HaunMa, p=0.02
4 BIZIMIHHICTB BiJl IIOKa3HMKIB KOHTPOIBHOI TPYIIM CTaTHCTUYHO 3Haunma, p<0.001

> BiIMIHHICTB Bijl TOKa3HUKIB H0CHiuKYBaHOoi rpymu Ne2 craricTidHo 3HauuMa, p=0.01
6 BiIMiHHICTB Bi/l TOKA3HKKIB KOHTPOJILHOI IPYIH CTATUCTUYHO 3Haunma, p<0.001

7 BiAMIHHICTB Bi/l TOKA3HUKIB KOHTPOJIBHOI IPYIH CTATUCTUYHO 3HaunmMa, p<0.001

8 BiMIHHICTB BiJl IOKa3HUKIB KOHTPOJILHOI 'PYIU CTATUCTUYHO 3HaunMa, p=0.03
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B X0/l BOEHHUX JiH CBiI4aTh MPO TMiABUIICHY
4acTOTy CKapr Ha HEMOXKJIMBICTb 3aCHYTH, HI4-
Hi MpoOyMKEHHS Ta CTPaXiTIMBI CHOBUIIHHS.
Orminka 3 BuKopHucTaHHsaM mikanu ESS 3 meroro
OI[IHUTH BHPAXEHICTh “IEHHUX CHMITOMIB 1H-
COMHIi BKa3ye€ Ha MiJBHILEHUI pPiBeHb ACHHOI
COHJIMBOCTI y JAaHO1 rpynu namieHTtiB. OmiHka 3
BUKOPHUCTaHHSIM onuTyBajbHUKa PSQI 3 MeToro
OLIIHUTH 3arajbHy BHPAXKEHICTh MOPYIICHOTO
CHY BKa3y€ Ha 3HIKEHHS SIKOCTI CHY y KomOa-
taHTiB 3 Jyerkoro UMT. Kpoc-cekuiitauii nu-
3aiiH JOCHIIHKEHHS, 1[0 BKJIIOYAB TOPIBHSHHS 3
TPYIIOI0 TIOCTpaXKaanux komoOaranTiB 6e3 UMT
Ta 3 YMOBHO 3[0OPOBOIO MOIYJISALIEI JT03BOJISE
MPUITYCTUTH TOM (akT, IO MALIEHTH 3 JIETKOIO
UMT € BUHATKOBOIO IPYIIOI IOCTpa)XAaauX,
110 MAlOTh HiJBHILEHY MOIIMPEHICTh PO3JaIiB
cHy. Jlani pesynpratu moTpeOyIoTh morHuoIe-
HOTO BHBYEHHSI JAHOI I'PYIHU MALI€HTIB 3 METOIO
BU3HAYECHHSI BHECKY TPaBMaTWUYHOTO Ypa)KeHHS
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MO3KY Yy TIOPYIICHHSX CHY Cepe/l MaIli€HTiB-KOM-
6aranTiB 3 sierkoro YMT.
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3 30BHIIIHIX JIKEpe.
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Sleep disturbances among combatants with mild traumatic brain injury

Yaroslav Saminin, Larysa Sokolova
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Abstract: to evaluate the level of sleep disorders in combatants with mild traumatic brain injury
(TBI), to provide a comprehensive characterization of sleep disorders using the assessment of com-
plaints, anamnesis data, neurological status, and ESS and PSQI questionnaires with the involvement of
comparison groups of patients.bMethods and subjects. The study involved 117 patients who were divided
into three groups: combatant patients with mild TBI (n=30) (study group Ne 1), combatant patients with-
out TBI (n=30) (study group Ne 2), and group relative to healthy civilian respondents (n=57) (control
group). A cross-sectional research design was used. Patients were evaluated using the Pittsburgh Sleep
Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS), as well as the frequency of complaints
(inability to fall asleep, night awakenings, early awakenings, and nightmares), anamnesis (age, time
since injury) and neurological status data. The method of statistical hypothesis testing for multiple com-
parisons with appropriate post-hoc calculations was used to compare the obtained results. Results. In
study group Nel, complaints about the inability to fall asleep were observed in 73.3% of cases, com-
plaints about night awakenings — 46.7%, complaints about early awakenings — 23.3%, and complaints
about nightmares — 20.0%. The age was 31 (24 — 40) years, and the time since the injury — 14 (8§ — 28)
days. A difference from the average values in other groups was found according to the y2 criterion with
correction for continuity (p<0.05). In the process of post hoc analysis using the Bonferroni correction,
a statistically significant increased frequency of complaints of inability to fall asleep, early awakenings,
and nightmares were found in study group Nel compared to other groups (p<0.05). The frequency of
major deviations in neurological status among combatant patients was evaluated. The score on the ESS
scale in the study group Nel — 8.1+3.6 points; in the study group Ne2 — 6 (4 — 8) points, in the control
group — 4 (3 — 6) points. The difference in medians is statistically significant according to the Krus-
kal-Wallis test (p<0.001). Post-hoc comparisons using the Steel-Dwass test indicate that the values of
this scale differ when comparing study group Nel and the control group (p<0.001) and study group Ne2
and the control group (p=0.008). PSQI score in study group Nel — 11.2+4.5 points, in the study group
Ne2 —7.5 (5—11) points; in the control group — 5 (4 — 8) points. The difference in medians is statistically
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significant according to the Kruskal-Wallis test (p<0.001). Post-hoc comparisons using the Steel-Dwass
test indicate that the values of this scale differ when comparing study group Nel and study group Ne2
(p=0.02) and study group Nel and the control group (p<0.001). Conclusions. Comparisons of the fre-
quency of complaints revealed a statistically significant increase in the frequency of complaints of inabil-
ity to fall asleep, early awakenings, and nightmares in combatants with TBI. A statistically significant
increased level of daytime dysfunction was found in this group of patients according to the ESS scale.
A statistically significant decrease in sleep quality also was found in this group of patients according to
the PSQI scale. The obtained data can be interpreted as a reflection of the increased prevalence of sleep
disorders in patients with traumatic brain injury.

Keywords: Brain Injuries, Traumatic; Disorders of Excessive Somnolence, Anxiety, Depression.
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Prematurity and growth retardation:
different causes of fetal coagulation disorders
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Abstract: prematurity and fetal growth retardation complicates in general one in five pregnancies.
The combination of prematurity with severe growth retardation and hypoxia worsens the prognosis due
to increase of periventricular hemorrhage incidence, and later coronary heart disease, hypertension,
stroke, miscarriage and fetal growth retardation in own pregnancies in adulthood. The causes of im-
paired blood coagulation and fibrinolysis in retardated and premature newborns remain poorly un-
derstood. The goal of the study — to compare the parameters of blood acid-base and gases balance,
coagulation and fibrinolysis in prematurity and growth retardation. Material and methods. Newborns
of three clinical groups were examined. 24 full-term newborns with a postnatal diagnosis of I-1I growth
retardation stage constituted group 1. 18 newborns of group Il were born prematurely, corresponding
to pregnancy term of 28-34 weeks. Control group III consisted of 20 full-term healthy infants. The birth
took place without emergency interventions and without perinatal losses. Blood samples of the umbilical
cord artery were obtained immediately after it was clamped. The parameters of blood acid-base and gas
compositionof mothers and newborns blood and the fetal kinetic characteristics of blood coagulation
and fibrinolysis were compared. Results. Newborns of group I had a pH of 7.27+0.012, in group II —
7.33+0.022, in group 11l — 7.30+0.024, which corresponded to the difference between maternal and fetal
values of 0.10; 0.07 and 0.13. The pH difference in growth retarded fetuses is higher than in premature
fetuses, closely to that of full-term fetuses, despite the lowest pH. Parameters of pO, and pCO: in labor
do not have an indicative difference in newborns of all groups. Thromboelastometric parameters of the
premature infants blood indicate low density and accelerated clot lysis, but while growth retarded fetus-
es accelerated formation and incomplete clot lysis. That is because of notable predominance of endothe-
lial origin procoagulant factors in growth retarded fetuses. Indicators of acid-base and gas balance in
newborns with growth retardation are shifted towards acidosis, in contrast to anthropometrically similar
premature infants, whose indicators are higher than full-term fetuses ones.

Key words: Premature Birth; Fetal Development; Umbilical Artery; Acidosis; Blood Coagulation;
Fibrinolysis.
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According to the WHO, approximately
10% of children are born prematurely. (Cha-
wanpaiboon, 2019). Complications arising from
preterm birth (PB) are the leading cause of death
among children under five years of age (Perin,
2022, WHO, 2023, Bila, 2024). A similar trend
is observed with fetal growth restriction (FGR).
Based on local or national standards of fetal
growth, the prevalence of fetal growth 15 years
ago ranged from 3% to 7% of the total population,
an average of 5.13%, but with a noticeable
increase (Romo, 2009), and the rate has reached
10% of all pregnancies up to present (Leal, 2023).
That is, prematurity and fetal growth retardation
complicates one in five pregnancies in general,
and often in combination.

Yet few studies address the development of
preterm infants with FGR in the literature (Ortigosa
Rocha, 2010; Barreto, 2020). Studies have shown a
paradoxical increase in the incidence of respiratory
distress syndrome (RDS) with advancing gesta-
tional age among preterm infants with FGR. A
similar paradoxical relationship was observed for
periventricular haemorrhage (PVH) and necrotizing
enterocolitis (NEC). A critical threshold appears
around the 34th week of gestation, after which the
mutual burden of prematurity and FGR increased
(Gilbert & Danielsen, 2003). Two decades have
passed since then, but no data have been found
to supplement or deny the published results. And
if researchers provided data were differed, then
most often the difference was associated with the
authors' use of another definitions of pathology
(Ortigosa Rocha, 2010).

Neurological complications of varying severity
are generally characteristic of prematurely born
in further life. The mildest forms are impaired
neuroadaptation, behavioral and cognitive
disorders (van den Broek, 2010, Benitez-Marin,
2021). Prognosis worsens in cases of prematurity
combined with severe FGR, when the incidence
of hemorrhages in the lateral cerebral ventricles
increases (Hernandez-Andrade, 2013, Klim,
2019). Prevalence of coronary heart disease,
hypertension, stroke, and metabolic syndrome
increases in adulthood. Impaired growth of
cardiomyocytes and architectonics of heart muscle
fibers leads to lifelong cardiac remodeling. Against
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the background of such disorders, FGR can comp-
licate even own future pregnancy (Su, 2023).

There is a difference in the incidence of
obstructive respiratory and cardiovascular diseases
(Chan, 2010, Vidal, 2022). Respiratory morbidity
is characteristic of prematurity, it is twofold high at
birth less than 32 weeks without combination with
FGR, the threshold is considered to be 30 weeks
(Gutvirtz, 2022).

Both categories of newborns are characterized
by disturbances in coagulation balance. Among
the neonates who had PVH premature infants
predominate (72.3%), mainly at 29-32 weeks'
gestation, with hypoxia diagnosed in labor. Almost
all of them required oxygen support, a third of them
required strict respiratory parameters (Klim, 2019).

The fetus (its brain especially) normally
consumes more oxygen than an adult. Although the
pO: is 70% lower compared to adults, saturation
is reduced by only 35%. Because hyperdynamic
blood circulation with a high fetal heart rate, a
high concentration of unique fetal hemoglobin
(HbF) with an improved O: binding and transport
capacity, ensure sufficient tissue oxygenation
(Olofsson, 2023). That is, the hyperdynamic type
of blood circulation is a condition for maintaining
normal blood circulation with a high concentration
of hemoglobin. The second important component
of maintaining rheology is the balance in the blood
coagulation system, which in the fetus, newborn
and adult differs in development, as well as in the
level of study. The small volume of fetal blood
samples that can be obtained, the ethical aspects
associated with this, complicate the vast majority
of full-fledged laboratory tests (Chan, 2010). The
synthesis of coagulation proteins begins at 20-
22 weeks of gestation, gradually increasing until
the parturition time. Their quantity is expected
to be lower in premature infants (Strauss, 2011).
However, the coagulation system of preterm fetuses
is functionally balanced at a lower level than that in
adults. Therefore, the actual risk of hemorrhage or
thrombosis in healthy full-term and preterm infants
is equal (Monagle & Massicotte, 2011, Katsaras,
2021). Where then, do the prerequisites for the
PVH and NEC come from?

Aim

The goal of the study was to compare the
parameters of blood acid-base and gases balance,
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coagulation and fibrinolysis in fetuses with
prematurity and growth retardation.

Material and Methods

The retrospective cohort study was conducted
from November 2022 to May 2023 on the basis of
the Obstetrics and Gynecology Dept. No. 1 of the
Bogomolets National Medical University in the
Communal Non-Profit Enterprise "Perinatal Center
of Kyiv". Approved by the protocol of the bioethics
commission No. 163 dated 07.11.2022. Newborns
from mothers aged 18 to 35 years with spontaneous
labor onset were included. Women diagnosed with
diabetes, preeclampsia or perinatal infection, long-
term use of antiplatelet and tocolytic drugs were not
included in the study. Bleeding during childbirth
and fetal distress recorded by fetal monitoring were
also excluded. All hospitalizations to the maternity
unit took place in the active phase of the first stage
of labor. The birth took place without emergency
interventions. Also, there were no perinatal
losses among them. Blood acid-base balance, gas
composition, and coagulation and fibrinolysis
parameters of newborns in three clinical groups
and the pH of maternal cubital veins blood were
compared.

24 full-term newborns with body weight close to
2000.0 and less than 10-th percentile of expected to
gestation term constituted group 1. All of them had
the FGR I-II grades as main diagnosis after birth.
The 18 of similar weight premature newborns of
group II corresponded to 28-34 weeks of gestation.
Control group III consisted of 20 healthy full-
term infants. The composition of blood gases was
examined using the biochemical analyzer of blood
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gases and electrolytes "Easy Stat" (Medica Corp.,
USA) and the pH-meter "LAURA Smart" (Erba
Lachema, Czech Republic).

The kinetic characteristics of blood clot
formation and lysis obtained from the umbilical
cord arteries immediately after its clamping were
measured automatically using the ROTEM® delta
device (Instrumentation Laboratory, Germany)
with the fib-tem® system reagent (Tem Innovations
GmbH, Germany) which includes cytochalazin D,
platelets blocker, excluding them from the
coagulation process. The advantage of such a study
of the hemostatic system is the minimal amount of
blood for the study (340 pl vs the usual 3.5 ml)
and obtaining the first values of the indicators
within 10-20 minutes. The parameters of rotational
thromboelastometry were used: CT — clotting time,
angle a — coagulation polymerization rate, AS,
A10 — amplitude at 5 and 10 minutes, MCF/MA
— coagulation density / max. amplitude (maximal
clot firmness/maximal amplitude), LI 30 — lysis
for 30 min. (%), ML — maximal lysis. To assess
statistical significance, the Student's t-test was
used for comparing prevalence, the Mann-Whitney
U-test for quantitative data, and the Kruskal-Wallis
test for rank-based analysis.

Results

The average body weight in group I was
1908+110.4 g, in group I — 2016+85.8 g (p>0.05).
Gestational age in days, respectively, 263+9.6 and
229+12.1 (p<0.05), in group II — 272+11.2 days
(p<0.05). Acid-base and gas balance were
determined and compared in three newborns
groups formed depending on these values (table 1).

Table 1. Laboratory parameters of preterm and grow restricted newborns (M+m)

Indicators, units Group I (n=24) Group II (n=18) Group III (n=20)
pH (mother), U. 7,37+0,010)* 7,40+0,021%* 7,43+£0,015%
pH (newborn), U. 7,27+0,012 7,33+0,022 7,30+0,024
A pH (mother-newborn), U. 0,102 0,07° 0,13
pO2 mmHg 18+4,4 19+3,1 21+2,1
pCO2 mmHg 40,8+1,88 44.8+2.65 44,3+3,47
HCOs™ mmol/l 15,4+3,32® 20,5+5,62 ° 24,2+1,48
BE mmol/l -(10,4+1,12) -(6,7+1,96) -(6,4+1,53)

Ht % 53,9+11,28 b 49,249,47 45,8+5,18

a — probable comparison with group II; b- probable comparison with the group III;
* — probable mother/fetus difference in the group.
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Despite the fact that there was no significant
difference in weight of newborns, 17 of them
(70.8%) in group I had a birth weight below the
approximate average, while in group II there were
10 of them (55.5%), according to this indicator, the
difference between the groups is probable (p<0.05).
The probability of a difference in gestational
age and a lower average body weight confirms
fetal growth retardation in group I. Also in this
group, 16 (66.7%) hematocrit values exceeded
the average value, while in group II there were 8
(44.4%). Group I newborns had the lowest pH in
the umbilical cord artery (7.27+0.012), the highest
—1in group II (7.33+0.022) with an average value in
the control — 7.30+£0.024 (p>0.05). Such values at
the time of birth are not considered abnormal, but
the difference between maternal and fetal indicators
is clearly visible: the smallest difference is in group
I1(0.07), the largest in control group II1 (0.13), and
0.10 in group I. That is, in newborns with FGR the
difference (A pH) with their mothers despite the
low pH is higher than in premature infants. And
this means better conditions for the elimination of
metabolic substances toward maternal blood flow
than those ones in preterm fetuses.

Of the water balance indicators in this study,
we focused on the hematocrit value. It is highest
in group I — 53.9+11.28% compared to groups 11
and III (49.2+£9.47% and 45.8+5.18% respectively,
p<0.05). The carbonate ion concentration differed
significantly between groups; however, this dif-
ference may be attributed to automatic calculation
by the diagnostic device, based on the entered
patient temperature and inhaled oxygen percentage
(Fi0Oy). In addition, at the completion of the second
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stage of labor (the time of obtaining the studied
indicators), the respiratory component of the
fetal blood gas balance uninformative. All of the
above parameters of liquid and gas homeostasis
are directly related to the rheological properties of
blood, so the study of coagulation balance, which is
quickly and graphically demonstrated by rotational
thromboelastometry, is of great interest. By means
of kinetic elastometric values in the fib-tem® test
given in table 2, the parameters of blood fibrinogen
concentration, fibrin coagulation formation and its
lysis were investigated.

It does not matter that the blood clotting in
group I in the fib-tem® test is probably faster,
since all subsequent stages of blood clot formation
are determined from the very beginning of its
formation and are the same in their sequence. The
difference is only quantitative. Parameters AS and
A10, as well as MCF/MA, reflect the formation
and density of blood clots. According to these
parameters, group I lags far behind groups II and
I (AS 24.64+2.57, 13.2+3.34 and 16.2+3.38 (sec),
p<0.05, respectively). Similarly, other amplitude
measures show that fibrin clot formation in group
I was 30-40% slower than in premature infants in
group II, where clotting processes occurred 12-
15% faster than in the control group. Clot lysis in
newborns of groups I and II is slower than in group
II1, with this deceleration more pronounced in FGR
cases—maximum lysis values were 9.6+5.36%,
8.1£2.50%, and 17.1+2.34% for groups I, II, and
II1, respectively (p<0.05). Such kinetic parameters
of clot formation and destruction indicate a
noticeable predominance of procoagulant factors
in fetuses with growth restriction.

Table 2. Thromboelastometric illustration of the difference between preterm
and grow restricted newborns

Parameters, units Group I (n=24) Group II (n = 18) Group III (n = 20)
CT, sec. 21,945,312b 52,5+25,03 © 43,3+21,48
a angle, deg. 80,9+4,64 76,7+4,84 79,9+4,62
A5, mm 24,6+2,572b 13,243,34 16,2+3,38
A10, mm 27,34£9,62 b 15,5+4,34 16,0+7,39
MCF/MA, mm 28,4+9,612b 15,2+11,37 17,4+7,04
LI 30, % 97,6+4,50 ® 91,7+£15,28 ® 85,4+22 .81
ML, % 9,6£5,36° 8,1£2,50® 17,1£2,34

2 — probable comparison with group II; ® — probable comparison with the group III.
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Discussion. This phenomenon requires further
careful study, since the cellular component is
excluded from the coagulation process. However,
fetuses with all signs of FGR have the same features
of the kinetic parameters of the elastogram as in
native blood, from which platelet elements seem
not to have been removed.

In the tenase complex an important (starting)
role belongs to the tissue factor, which was
previously associated with platelet membranes, and
nowaday it is already clear that these substances
are nothing more than acidic or negatively charged
phospholipids (PhL) of cell membranes, mainly
phosphatidylserine and phosphatidylethanolamine
(Tsuda, 2006, Sakuragi & Nagata, 2023).
Coagulation and anticoagulation reactions are
coordinated and controlled by changes in the
phospholipid composition of the cell membrane.
Under normal conditions, acidic, or anionic PhL
are always found on the internal surface of the cell
membrane. The process of maintaining such lipid
membrane asymmetry is ATP-dependent, therefore,
under conditions of hypoxia, the maintenance of
membrane asymmetry of PhL is inhibited (Daleke,
2003, Wang & Kinoshita, 2023). Hypoxic damage
to the cell membrane (here we are talking about
endothelial cells) is realized by externalization of
acidic PhL, or their exposition on the external cell
surface. This is where the cascade of blood clotting
reactions begins (Bevers & Williamson, 2016).

The difficulty of differential diagnosis of
fetuses with growth retardation, preterm and small
to term ones begins with the position that provides
for FGR when fetal weight is below the tenth
percentile for gestational age. This criterion does
not take into account constitutionally small fetuses,
and can also be a factor in underestimating the FGR
or prematurity in fetuses with an average normal
weight before term, when they do not reach their
growth potential. Although such underestimation
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is less problematic, each additional opportunity
to accurately distinguish between normal and
restricted growth can aid in timely and accurate
diagnosis (Su, 2023).

Conclusions

Indicators of acid-base and gas balance in
newborns with growth retardation are shifted
towards acidosis, in contrast to anthropometrically
similar premature infants, whose indicators are
higher than full-term fetuses ones.

Kinetic signs of fibrin clot formation and lysis
processes in premature infants are accelerated
by 12-15% compared to full-term infants, and
slowed down by 30-40% in fetuses with growth
retardation.

The fib-tem® thromboelastometric test can be
an important addition to the differential diagnosis
of fetal growth restriction and prematurity due to
the speed of obtaining the results of coagulation
and fibrinolytic parameters of newborns, which
are fundamentally different in prematurity and in
growth retardation.
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HeponomeHicTs i 3aTpuMKa pocTy: pi3Hi NPUYMHYU NOPYLIEHb KOATYJISILIL y 11012
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Abcmpaxkm: HedoHOUleHiCMb Ma 3aMPUMKA pOCMY NI00A CNITbHO YCKAAOHIOIOMb KONCHY N MYy
gacimuicmo. [10€0HaNHA HEOOHOWEHOCMI I3 3aMPUMKOI0 POCTTY BANCKUX CIYNEHI8 Ma 2INOKCIEN NO2IPULYE
NPOCHO3 Yepe3 3POCMAHHA 4aCmMOomu NepUeeHMpPUKYIAPHUX KPOBOBUIUBIE, A 8 OOPOCIOMY Biyi — yepe3
iwemiuHy X80pooby cepys, 2inepmoHiro, IHCYIbM, HeBUHOULYBAHHS MA 3AMPUMKY POCMY NI00A Y 6IACHUX
gacimnocmsx. Ilpuuunu nopywienus koa2ynayii ma QiOpuHonizy Kposi HOBOHAPOO’CEHUX 3 Oehiyumom
macu ma HeOOHOUWeHUX 3aNUULAIOMbCA HeOOCMAmHbo ueuenumu. Mema Oocniodcenuss — nopigHAmMu
napamempu KUCIOMHO-IYHCHOL Mma 2a3060i pisHoeazu, koazyiayii ma QiopuHonizy npu HeOOHOWEeHOCMI
ma sampumyi pocmy. Mamepian ma memoou. ObcmedrceHo HOBOHAPOONCEHUX MPbOX KIIHIYHUX SPYN.
I'pyny I cknanu 24 0oHOweHUX HOBOHAPOOIUCEHUX 3 NOCITHAMATbHUM OiaeHo30M 3ampumku pocmy I-1I cm.
18 dimeii Il epynu napoounucsa nepeduacro 6 mepmini eacimumocmi 28-34 muoicni. Konmponouy epyny 11
ckaanu 20 300posux doHowenux oimeul. Excmpenux empyuans i nepunamanvuux eémpam He 6yno. 3pazxu
Kpogi apmepii nynosunu ompumysaiu o0pasy nicis ii nepemuckannus. Ilopisuanu napamempu KUciomuo-
JIYAHCHOZ2O0 | 24308020 CKIAOY KPOBI MAmMepi6 i HOBOHAPOOICEHUX Ma NA0008I KIHeMUYHI XapaKmepucmuxu
3cioanns kposi ma Qiopunonizy. Pezynemamu. Hosonapooceni epynu I manu noxasnux pH 7,27+0,012, 6
epyni 11— 7,330,022, 6 epyni Il - 7,30+0,024, wo 6i0noioano pizHuyi Misc MamepuHCcbKumMu i R10008UMU
nokaznukamu 0,10; 0,07 i 0,13. Piznuys pH y nnodis i3 3ampumroro pocmy 8uyd, Hidc y HeOOHOUEHUX,
Habnudicena 0o donowenux, nonpu Haunuxcuuti pH. Hapamempu pO, ma pCO, 6 npoyeci nonozig ue
Maroms NOKa30801 8IOMIHHOCMI ) HOBOHAPOOJICeHUX 6cix epyn. Tpomboenacmomempuuni napamempu Kposi
HEOOHOWEeHUX BKA3YIOMb HA HEBUCOKY WITbHICMb MA NPUCKOPEHULL I3UC 320pMKA, d NPU 3aMPUMYL pOCMY
— HA NPUCKOpeHe YMBOPEeHHs ma HenosHutl tizuc 32opmka. Tobmo, y niooi i3 3ampumKkor pocmy nomimue
nepesadcanHs NPOKOAYIAHMHUX YUHHUKIE eHOOMENIANbHO20 NOX00HceHH . [IoKa3HUKU KUCTIOMHO-TYHCHOT
ma 2az080i pieHosazu y HOBOHAPOOICEHUX i3 3AMPUMKOIO POCMY 3pVuleHi 8 OIK ayudosy, Ha 8iOMIHY 6i0
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